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FUSE
RESISTOR

g oo ‘ "Skin-Packed”
Fuse Resistors

Stock No.
FR5.6

Stock No.
FR5.6'

5.6 ohms

CONVENIENT TO BUY—Your
IRC Distributor has IRC fuse re-
sistors now on perforated display
cards. You can buy one, o dozen
or more—each on an individual
'skin-packed” card section.

EASY TO STOCK—Heavy card helps pre-
vent breakage or damage ... "skin-packing”’
keeps every fuse resistor factory-fresh.
Just peel off plastic skin, and you're all set.

Improved plug-in type for fast, easy replacement in the newer
TV receivers. Terminal pin holes facilitate attaching lzads
where necessary.

Featuring sturdy terminal pins—both attached inside o rugged
ceramic case.

""Skin-packed’ cards protect each fuse resistor from dirt
and handling.

HANDY TO USE—Sturdy terminal pins,
Available in 2 types—FR5.6 at 5.6 ohms and FR7.5 ot 7.5 Simply plug fuse resistor intd receptacle.
ohms to meet popular TV requirements. Projections on bottom of case leave air space
so receptacie won't overheat.

Type and range clearly identified on both fuse resister and
*skin-packed’ card.

ORDER NOW FROM YOUR IRC DISTRIBUTOR

INTERNATIONAL RESISTANCE CO0.

Dept. 361, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co. Ltd., Toronto, Licensee
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1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna direction.

2  a hetter picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in instalfations everywhere .in the nation. Quality

and engineering you know you can count on.

4  pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-selling your customers.

5 the complete line

a model for every need . .. for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . .. the right COR Rotor for the right job.

_ﬂ,

SOUTH PLAINFIELD. N. 4. w CLEVELAND 13, OHIO

AR 1 and 2
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for the Right

'LYTIC replacement

... luse an exact
replacement

YOU GET EVERYTHING IN A SPRAGUE TVL! Every TVL for every voltage rating
is made with the more expensive high-purity etched-foil anode construction using
ultra-stable film formation techniques. Cathodes are etched to meet high ripple
requirements. Sprague TVL’s give maximum trouble-free service—NO HUM—
as well as long shelf life. And they perform just as well in the cold North
as they do in the sub-Tropics. Yet this premium quality costs you no more!

That’s why Sprague Twist-Lok® electrolytic capacitors are the first choice
of leading radio-TV set makers and independent service technicians alike.
Insist on TVL'’s for more exact ratings . . . quality that meets original equipment
specifications . . . and all the latest results of capacitor research.

: ®
don’t be vague...insist on | spRnGUE

world'’s largest independent capacitor- manufacturer
4

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU

Sprague Products Company + Distributors’ Division of the Sprague Electric Company + North Adams, Massachusetts
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JOIN THE 30,000 PROGRESSIVE
READY TO MODERNIZE WITH NEW

Over 50,000 TV-radio service dealers
already have asked for the new General
Electric shop plans (above) that were
specially developed for the independent
technician. Dealers in every part of the
country know that today’s growing
market for service, calls for improved
facilities...and that proper planning
saves space, costs, time, and labor.
You too can modernize for the in-

creased volume that lies ahead...by
following the practice of other progres-
sive technicians, and using General
Electric’s shop layout to equip your
shop for top-efficiency service to more
customers. Phone your local General
Electric tube distributor for complete
plans! They include dimension draw-
ings and material lists, so a carpen-
ter or builder can start work at once.

Frogress /s Ovr Most Important Product

GENERAL ELECTRIC

161-1A20



SERVICE DEALERS
GENERAL ELECTRICSHGP PLANS!

@ PRICE CENTS
I !

essential

chorocferisﬁcs

ANOTHER 6-E BUSIN[SS—BIIIIDING,
TIME-SAVING AID To THE
INDEPENDENT SERVICE TECHNICIAN. . .

®  RECHVING TUBES

@ TELEVISION PICTURE TUBES

@  SPEQAL-PURPOSE TUBES

your Genera] Electric
tube distributor immediately!

GENERAL &3 ELECTRIC



ASTRON
Staminized” CAPACITORS HAVE

stability

SAFETY MARGIN®* CONSTRUCTION
ASSURES CAPACITANCE STABILITY

Real staying-power after installation is what
you need in-a replacement capacitor . . .
consistent characteristics maintain top

circuit performance . . . and Astron builds
them just that way!

Astron’s exclusive ““Safety Margin’’ con-
Struction withstands ripple currents, vibration,
and wide temperature changes. Minimum
leakage and impedance is assured by
special processing methods. Only the very
finest of raw materials pass Astron’s
"Selected Purchasing System”. Special
production techniques, strict quality controls,
meticulously clean assembly methods and
100% final inspection before shipment
assure you top performance from every
Astron capacitor.

There is an Astron “Staminized’’ Capacitor
built especially to fill the specific, exacting
replacement requirements of any job

you tackle.

Remember, your reputation is our business.
Build it, guard it, protect it . . .
buy Astron capacitors, they have stability.

SAFETY MARGIN ''SM*'* MINIMITE*

FREE SERVICING AID

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

ASTRON @

C O R P O R AT

255 GRANT AVENUE EAST NEWARK. N. J.

(A1ALOuED v

*Trade-mark

Export Division: Rocke Internotionol Corp., 13 Eost 40th St N. Y., N. Y. Irn Conado: Charles W. Poirlon, & Alcina Ave., Toronte 10, Ontarie
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“99"” TOOLS

cover the full range of elec- uuuﬂh J,J,: e

tronic servicing — 3 popular
“99* roll kits — the 26 indi-

vidual “99“ tools shown — No. 99-JR
Roll Kit

E.l'us distributor backup stock — 11 Tools
its. !
No. 99-PR
Roll Kit

— 13 Tools
New! No. 99 5.M, Kl'—2'l 'oo|s

SERIES 99" TOOLS

No. 99-1  Handle (Regular)

Teolmanstits . . . | EDE

No. 99-2 Handle {(Junior) ..

Prefenned by U Fands ! (3=
No.99-3 Handle (Stubby)

From individual screwdrivers, nut drivers and =
pliers to the big new No. 99 SM Service Master No.99:6 3/16” Nut Driver

Kit, there’s a bonus of craftsmanship and imag- € :
ination that makes every XCELITE hand tool L OOy (I P

“preferred by the experts.” = =0

i No.99-8 1/4” Nut Driver
Ie Besides its regular popular line, XCELITE brings
you a continual supply of new and original No.99-9 9/32" Nut Driver
b tools — the new No. 99-X10 Snap-in Shaft
" Extension —reamers with the T-handle leverage No.99-10  5/16" Nut Driver
feature — pocket clip nut drivers and screw-
drivers — adjustable wrenches and “special- No.99-11  11/32" Nut Driver

purpose’ pliers.
No.99-12  3/8" Nut Driver

No.99-14  7/16" Nut Dri
See the latest 2 ——

— as well as the

“tried and true”

No.99-16 1/2” Nut Driver

[= = —
No.99-81 3/16" & 9/32” Slotted, Reversible

— at the

= ——_ I =
No.99-82 =1 & 2 Phillips, Reversible
PARTS SHOW < = >
No.99-83 3/16” & 9/32" Frearson, Reversible
|
BOOTH 592! -
No.99-84 3/16" Clutch ”G,” Reversible
No.99-811  3/16" Slotted
— sy = |

No. 99-812 9/32" Slotted

e 1 | ==
'"L/mn ﬂ No. 99-821  #1 PEillips .

No. 99-822 12 PEillips Srooiy

: No. 99-38 Reamer (1/87-3/87)
S No. 127
4 Lockable Wall Kit
‘m. — 7 Color Coded @
Nutdrivers No.99-39 Reamer (1/47-1/27) .
' == = T
¥ No.99X10 Extension . :

Stubby Nu; Drivers

No. 99-58 No.99-S10 No. 99-512

N\ XCELITE, INCORPORATED

\_A\ a3
\ ORCHARD PARK, NEW YORK

In Canada — Charles W. Pointon Ltd., 6 Alcina Avenue, Toronto, Ontario

May, 1957 - PF REPORTER 7



ot e A oA - G

...the most
Complete Line of VOM’s

Select the one that fits your needs!

MODEL

260

world’s most I
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

Adiust-aVue $43.95

Handle, only

Carrying Cases from $7o 75

100,000
Ohms
per volt!

" the new VOM with a 7" meter

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

A-Yue Handle ... .. $59-50
-~ $ 995

Most sensitive VOM
available! A Volt-Ohm-Microam-
meter with a big 7” meter in o com-

pact 7”7 cose...33 ranges...Adjust-
A-Yue Handle

price complele: . $88'oo
Corrying Cose ....... $ 9.95

Carrying Case .

NEW!

MIDGETESTER Model 355—New shirt-pocket size Volt-Ohmmeter $34.95
MODEL 240—Smoll VOM; 14 ranges; up to 3000 volts AC or DC $28.95
MODEL 230—Small VOM; 12 ranges; up to 1000 volis AC or DC $27.95
ROTO RANGER Model 221—25 Separote meters ot turn of o switch $75.00

(o]

ELECTRIC COMPANY

World's Largest Manufacturer of Electronic Test Equipment

5200 West Kinzie St., Chicago 44, lll. Phone: EStebrook 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario

b

LABORATORY STANDARD —For instrument colibrotion. Price or. applicotion.

o,

.

Dear Editor:

In the article “Horizontal AFC and
Oscillator Troubles” in the March issue,
mention was made of an antihunt cir-
cuit and of the fact that “pie-crust” ef-
fect is caused by trouble in this circuit.
Could you tell me just which part of
the AFC circuit performs this antihunt
function?

I would also like to know if it is
possible to contact your editorial staff
for the answers to questions on servic-
ing. I don’t mean for help in servicing
“dog” sets or in solving immediate
problems—just for information that I
might keep for future reference.

EpwiN M. MENEKEN
San Francisco, Calif.

HORIZ AFC

TO 0SC.
TRANS.

HOR 1Z 0SC
== T

?39000 @

10 0sc.
TRANS .

i

The antihunt function in this circuit
is performed by C3, C4, and R8. C3 is
low in value and places a limit on how
fast the AFC voltage can change, while
C4 is large so that control is maintained
for a longer period of time. Hence,
hunting is minimized.

We would like to point out that ques-
tions from readers are always welcome.
If the answer requires more detail than
can be supplied by letter, we will give
the subject high priority for future edi-
torial coverage in the magazine—Editor

Dear Editor:

From here on, I'll carry my tube
checker on calls to service series-
connected TV sets. Why? Not to check
tubes, but to heat up tubes prior to
substitution in sweep circuits.

Recently, I was swapping 12W6’s in
the vertical output of an Airline set
when I suddenly came up with no
vertical sweep! Since this wasn’t a part

PF REPORTER - May, 1957



of the original complaint, I put in an
unpleasant 5 or 10 minutes explaining
to Mr. Airline-Owner that the tempo-
rary loss of sweep was due to the fact
that the aforesaid 12W6 was cold and
took a bit longer to heat up than the
tubes which were already warm. Any-
body have a history of a tube failure
due to this circumstance?
NormMAN D. SLATER

Huntsville, Ala.

As far as we know, there is little ex-
perience of tube failure as a result of
putting a cold tube into an otherwise
warmed up series filament string and
then turning the set on to check it. In
fact, the cold tube has a fairly high
resistance (compared to hot tubes of
the same voltage rating) and acts as a
surge limiter. Thus, it would actually
help to prevent tube failure in the
string. Reader Slater’s basic problem
was with his customer. In future cases
like this, we recommend that the
brightness be turned down until the
cold tube has had time to warm up.—
Editor

Dear Editor:

1 liked particularly the way you
treated the article on “Radio for the
TV Man” in the March issue. You un-
doubtedly appreciate that repair shops
today are staffed partly by apprentices
who, I am sure, could profit by articles
treated in a similar manner.

FreED L. FAULKNER

Deerfield, Il

That was our reason for publishing
it.—Editor

Dear Editor:

The article, “Replacing Twist-Prong
Electrolytics,” which appeared in the
February PF REPORTER, revived an old
pet peeve of mine. I contend that the
identifying cutouts should be on the in-
side instead of the outside edges of the
terminals. If this were done, there
would be less chance for the cutouts to
become hidden by wires connected to
the terminals.

JoHnN J. HANCOCK
Hancock Radio-TV
Sales & Service
Keokuk, Iowa

Readéer Hancock has a good point;
however, the base already has a small
vent hole in its center. Positioning the
identifying cutouts on the inside of the
terminals would seriously weaken the
structure—thus, manufacturers have a
strong point in favor of the present
style—Editor

- Please turn to page 61
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Now...look to ELGIN for
research, design and
manufacturing leadership

American's FULL VISION—FULL
SOUND audio equipment now comes
to you from Elgin! Warehouse and serv-
ice facilities are being maintained in
California, of course; but manufacturing
and product development have been
moved to Elgin to work hand-in-glove
with Elgin’s well known styling and elec-
tronics research experts. You can expect

the best . . . in appearance and per-
formance . . . from American Micro-
phones.

Does your equipment require a specially
designed microphone? American is now
better equipped than ever to help you!

an American Microphone

for every use!

FOR BROADCAST QUALITY

1. DR330 Cardioid Dynamic and Ribbon
Microphone meets strictest require-
ments of tv-radio broadcasting and
motion pictures.

2. Presidential Series Dynamic Omni-
Directional Microphone is rugged, com-
pact, quickly converts to 6 oz, hand
microphone.

FOR RECORDING AND
GENERAL P. A. USE

3. D22 Dynamic Omni-Directional Micro-
phone is a beauty queen—and depend-
able too. Quickly converts to hand use.
FOR TAPE RECORDERS

4. Versatile microphone is designed for
hand or desk use, weighs only 2 ounces,
yet gives outstanding performance.
FOR SOUND-POWERED
TELEPHONES

5. No external power source required
for this lightweight, sensitive unit.
Rugged and extremely versatile.

FOR RUGGED, DEPENDABLE
OUTDOOR MICROPHONES

6. A mobile microphone that resists
moisture. ldeal for ship-to-shore and
aircraft installation. High output, shock
resistance.

ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
107 National Street, Elgin, lllinois



How far

can you go

in electronics

without

a degree?

2 years ago, degreeless Bill Miles had
reached a blind alley in his career. Yet
today, with IBM, he’s actually supervis-
ing engineers in America’s biggest elec-
tronics project. Here’s how this technician
broke through the “‘education barrier.”

“Training and local assignments,” recalls
Bill Miles, ‘“were what caught my eye
when I saw an IBM ad in 1955. So I in-
vestigated. Now here I am with an ad-
vanced electronics education under my
belt—and responsibility as a Group Super-
visor in Project Sage. I work on the world’s
largest and most advanced computer. I
live in my home town. And my future in
the company is what I make it. Yet only
2 years ago, I thought I'd gone as far as a
technician ever could!”

Becomes radar technician

Bill’s background is typical of thousands
of capable,ambitioustechnicians whonever
acquired a formal engineering degree. His
interest in electronies, aroused in Camden,
New Jersey, high school, was nourished by
a 3-year stint as Aviation Radar Tech-
nician in the Navy’s “Black Cat” air-sea
rescue squadron.

Takes night courses

Discharged in 1946, Bill married a girl
he’d known in high school. During the

10

Bill Miles talks frankly about the technicians' biggest problem

next 9 years, Bill was teacher in a radio-TV
institute, TV service man, TV company
technician, and chief supervisory TV tech-
nician. All the while he pursued an engi-
neering education at night. But growing
family responsibilities made it more and
more difficult.

Finds doors barred

However, feeling he was equipped for
greater responsibility, Bill, now 30, in-
vestigated several companies but found
that, while they liked his abilities, his lack
of degree barred the door to any significant
future advancement.

Enters IBM school

In May 1955, when he moved his family
to Kingston, New York, and started at
IBM, Bill wasn’t quite sure what to expect.
The 9-month training course—-valued at
many thousands of dollars per man— had
been the big magnet for him. He hoped the
future would match his expectations.

Meets head of school

“Sixty of us started school at IBM, at-
tending class 8 hours a day. The course
consisted of about 20 subjects, mostly
dealing with computer circuits and units,

and maintenance techniques. The teaching
was adult, superb. After the first 20 weeks,
we received a living expense allowance,
over and above salary. We kept our own
grades, and every 6 weeks when we re-
viewed them with the instructors, they
asked us for ways to improve the course. I
expected a casual ‘hello’ when I met the
Division Manager of Education, but he
talked to me for an hour about myself and
my interests. The real concern IBM has
for you as an individual, both before and
after they hire you, is undoubtedly one
reason why we all began to take a lot of
pride in this outfit.”

Joins home-town computer site

Bill had joined IBM as a Field Systems
Engineer. After graduation, when 10 of his
classmates were immediately promoted to
specialized assignments, Bill was assigned
to a computer site near his home in Mt.
Holly, New Jersey, with IBM paying his
moving expenses. For the first two months
he helped install the SAGE computer, an
important link in America’s air defense.
Ultimately, such computers will ring Amer-
ica’s entire air defense perimeter. Looking
back, Bill notes, “I'll admit the work was
laborious and difficult, but still I have a
sense of great accomplishment. Together
we all helped create something of value
from almost nothing.”

PF REPORTER -+ May, 1957



World's largest computer

“The computer is probably the largest one
in the world, with over a million compo-
nents. Flattened out, it would probably fill
a ball field. The computer analyzes radar
data on every object in the sky. Then it
checks each objeet against available traffic
information and identifies it as either
friendly or hostile. It can make sugges-
tions, but it ean’t send a Nike missile
against what it thinks is a ‘baddie.” Only
airmen can make that decision.”

Bill gets electronic computer education
at IBM Kingston

Supervises fifteen

Recently promoted to Group Supervisor,
Bill now directs an entire shift of 15 men,
reporting to a Group Manager. His job:
to maintain the computer in combat readi-
ness. ‘I have to be familiar with the eatire
system. I rely on two types of specialists
to help me: computer units men who are
specialists in certain areas; systems engi-
neers for the over-all computer.”

Miles does diagnostic programming
on the Qperating Console of the
Sage Computer

May, 1957 - PF REPORTER

Miles nails down problem with
Site Manager R. Schimmel

Buys house, car

Biil has bought a 7-room house in Mt.
Holly. When not busy with his son and
twin daughters, he likes to bowl. He drives
a new automobile. He’s enjoying the good
life, and expects it to get even better. His
employee benefits alone represent a cash
value of many hundred dollars a year. He
expecetstheIBM-sponsored General Educa-
tion Program will prepare him for higher
management responsibilities. Later, Bill's
manager said, “He’s currently assuming
the responsibilities of an electrical engi-
neer."”

But the question remains: Is Bill really
an engineer?

The “professional” engineer

“No, I certainly don’t consider myself a
‘professional’ engineer, qualified to design
machines, for instance. But the point is,
I'm doing work ordinarily done by engi-
neers . . . work usually denied to men
without a degree.”

IBM upgrades technicians

Could he do this elsewhere? “Of all the
companies I know, IBM appears to be one
of the few upgrading the technician to the
level of engineering responsibility. Fortu-
nately for me, IBM had the imagination to
get men without degrees and encourage
them to rise in responsibility and income
to the level of their native talents . . . not
what their formal education dictates.”

*“Student” Bill Miles
diagrams computer circuit

Both titles gain

Is this a sign that the educational system
is wrong? “Not at all,”’ answers Bill Miles.
“A Doctor’s, a Master’s, a B.S. degree
stand for something and always will. But
if a technician ean perform many jobs that
traditionally belong to the engineer, they
both stand to gain. The technician, because
he gets much of the engineer’s salary,
satisfaction and recognition; the engineer,
because he is free to do work which only a
man with his formal training can do. When
everybody wins, and nobody loses, it’s the
sign of a good thing.”

Since Bill Miles joined IBM, opportuni-

Home-town assignment pleased
Miles’ wife, son, twin girls

ties in the Project Sage program, destined
for long-range national importance, have
grown more promising than ever. If IBM
considers your experience equivalent to an
E.E.,, M.E. or Physics degree, you'll re-
ceive 8 months’ training, as a Computer
Systems Engineer. If you have 2 years’
technical schooling or the equivalent ex-
perience, you'll receive 6 months’ training,
as a Computer Units Field Engineer, with
opportunity to assume full engineering
responsibility. Assignment in area of your
choice. Every channel of advancement in
entire company open—and IBM is leader
in a field that’s sky-rocketing in growth. All
the customary benefits and more. WRITE
to Nelson O. Heyer, Room No.9605, IBM,
Kingston, New York. You’ll receive a
prompt reply.

MILITARY
PRODUCTS

® DATA PROCESSING

e MILITARY PRODUCTS

o TIME EQUIPMENT

e ELECTRIC TYPEWRITERS
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#oW ANY PICTURE or PATTERN

at any time— ON ANY TV SET

For Both Black & White and Color TV For Merchandising & Industrial Uses

Provides standard Indian Head Test Pat- Provides closed circuit TV system. Trans-
tern for proper TV set alignment, and mits pictures or messages for advertis-
stable White Dot and White Line Patterns ing, educational and commercial visual
for color convergence adjustments. communication,

/BT ONWN-SCAN

PICTURE AND PATTERN

| VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner. 1t
produces a composite video and sync signal that operates any

standard black & white or color TV receiver. Can be

used with one or more TV sets or fed into a master antenna
TEST PATTERN TRANSPARENCIES system or community antenna system. Maximum

AND ONE CLEAR ACETATE SUPPLIED resolution capability is well in excess of 450 lines; band
width in excess of 5 mc. Projects and reproduces

pattern or picture with high definition from any slide

1 Indian Head Test Pattern

2 White Dot Pattern transparency. Transmits messages typed or written
3 White Line Crosshatch Pattern on clear acetate. Makes convenient stand-by and break-in for
) - community distribution operation. Rugged,
T e beorast e TR compact, portable, and ready to operate. ~ ner > 19995

You can also transmit your own transparencies Peded n
of any subject you wish. The clear acetate can See. your BaK Pls'”bu'or’ or A.vallable on Easy
be used for special messages. Extra trans- Write for Bulletin No. 1000-R Time Payment Plan

parencies and acetate available.

B & M MANUFACTURING CO.

IT26 N. SOUTHPORT AVENUE - CHICAGO 13, ILL.

®

o " & |

= e

-
Model 950 Dyna-Scan Pickup and RF Generator only. Model 500 DYNA-QUIK Model 400 CRT Model 750 CALI3RATOR
Enables you to make your own picture and pattern Dynamic mutual cenductance Cathode Rejuvenator Tester. Designed to check and adjust
video generator, ot a saving Supplied with three tube tester Accurately tests Tests and repairs TV picture fest instruments with labora-
test pattern tronsparencies and one clear acetate. tubes faster. Net, $109 95 tubes. Net, $54 95 tory accuracy. Net, $54.95

Net, $69.95
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Fig. 1. An amplifier which utilizes T1 and T2 to match output to input impedances.

How Transistor Circuits
Fit Together

As you become more familiar
with transistor circuits, you will
find that 90% of all amplifiers fall
into the common- or grounded-
emitter category. This is the tran-
sistor equivalent of the widely
used vacuum-tube counterpart,
the grounded-cathode amplifier,
and a brief comparison of the
common-emitter circuit with the
other amplifier configurations re-
veals quite clearly the reasons for
this popularity.

1. Input resistance of each of the
three types of transistor ampli-
fiers
a. Lowest for the common base

(about 70 to 100 ohms ).

b. Intermediate for a common
emitter circuit (about 850 to
1,000 ohms).

c. Highest for the common col-

lector (200,000 ochms or more).

2. Output resistance for each of
the three types of transistor
amplifiers is:

(junction transistors) is:

a. Highest for the common

base (850,000 ohms or more).

b. Intermediate for the com-

mon emitter (20,000 ohms).

¢. Lowest for the common col-

lector (about 250 ohms).

In order to transfer the maxi-
mum amount of signal from one
stage to the next, it is desirable
that the output impedance of the
prior stage be matched as closely
as possible to the input impedance
of the following stage. Glancing
over the values given above, it is
seen that the least mismatch is
achieved with the common emit-
ter. Note that a certain mismatch
still exists, but at least this is
much lower than that produced
by any other combination.

Another factor in favor of the
common emitter is its current
amplification, an important con-
sideration since transistors are
current-operated devices. For the
common-base arrangement, the
current amplification is less than
1 (generally between .95 and .99).
For common-emitter amplifiers,

8 MFD 8 MFD
P—‘I ' }I—‘
SIGNAL
mx% @240»( (R6)< dutput
d s e

4

10K

Fig. 2. The power gdin of this amplifier is about the same as the unit of Fig. 1.
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current gain averages around 50
for currently available junction
transistors. For the common-
collector amplifier, the current
gain is only a little greater than
for the common emitter.

Power gain is important, too,
and here again the common-
emitter circuit excels. Power gain
is greater in this amplifier than it
is in either the common-base or
the common-collector circuits.
When all these features are taken
together, they place the common-
emitter arrangement in the pre-
ferred position.

Now let us examine some typi-
cal amplifier stages, and discuss
each in detail. Fig. 1 contains the
circuit diagram of a two-stage
transformer-coupled amplifier.
Each interstage  transformer,
through its step-down ratio,
matches the 20,000-ohm load re-
quirement of the previous stage to
the 1,000-ohm input impedance of
the following stage. (In the dia-
gram, the 20,000 chms appears on
the primary side of each trans-
former and the 1,000 ohnis on the
secondary side.) Resistors R1 and
R2 serve to bring the necessary
bias voltage to each base; their
values are chosen to produce the
desired current in the base-
emitter circuit. C1 and C2 are
needed to prevent the low re-
sistance of each transformer wind-
ing from shunting the base bias to
ground.

By way of comparison, a three-
stage RC-coupled amplifier is
shown in Fig. 2. These three stages
provide about the same gain as the
two transformer-coupled stages of
Fig. 1. This is because better out-
put-to-input impedance matching
can be achieved with transformers
than with RC coupling.

In Fig. 2, R1, R2 and R3 provide
the necessary base-emitter operat-
ing currents, while R4, R5 and R6
tie the collectors to the “B” sup-
ply and also serve as the respec-
tive load resistors.

Transistorized PA Amplifier

An interesting circuit arrange-
ment containing both RC- and
transformer-coupled  stages is
shown in Fig. 3. This is a high-
power PA system, designed for
compactness and dependability
and for operating directly from a
12-volt storage battery. The input

+ Please turn to page 62
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How

independent Service Dealers

with their TV=-

RAYTHEON

usdio Service Business

QUALITY  RAYTHEON -/ : ’ &
RECEIVING  NATIONAL .
w.u. \NW s
TUBES ADVERTISING ) 550 *\ INDEPENDENT RAYTHEON /
ORERATOR SERVICE DEALER e T hEa

PROGRAM QUALITY
PICTURE
TUBES

Here are some of the many ways in which the makers of
Raytheon TV and Radio Tubes help the Independent
Service Dealer with his business.

1 For nearly 12 years Raytheon has offered the
Raytheon Bonded Electronic Technician program to
Independent Service Dealers. Dealers who qualify
have their service and parts guarantee backed by a
bond issued through Continental Casualty Company,
one of the country’s largest insurance companies. It
gives them real prestige in the eyes of the customer.

2 Raytheon provides “Western Union Operator 25"
service for Bonded Dealers in 23,000 cities and towns.
In answer to phoned requests for fast, dependable,
bonded TV-Radio service, “Operator 25’ sends cus-
tomers to Bonded Dealers.

3 Raytheon consistently runs national advertising,
presenting Independent Service Dealers as the best in
the business.

4 Raytheon has a network of independent distributors
with well trained personnel who are eager to help inde-
pendent dealers.

8 Raytheon makes a complete line of TV and Radio
Tubes that are tops for replacement work — Raytheon
All-Set Tubes —— designed to help the versatile service
dealer who repairs all makes and models.

For the whole Raytheon story, get in touch with your
nearest Raytheon Tube Distributor.

TV-Radio service is your business . .. serving you is ours

RAYTHEON MANUFACTURING COMPANY

Receiving ond Cathode Ray. Tube Operations
Newton, Mass:. * Chicago, lll. * Atlanfa, Ga. +» Los Angeles, Calif.

Raytheon rngkes;ﬂeceiving and Picture Tubes, Relioble Subminiature: and Miniature Tubes; ®

all:these

Semicanductor Diodes.and Tronsistors, Nucleonic Tubes, Microwave Tubes.

Excellosice in Electronics
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CHECKING THE RECTIFIER
CIRCUIT

When the CRT anode connector is
placed in close proximity to the chassis,
a bluish-white arc, ranging in length
from 1/2” to 1”7 and accompanied by
a sharp crackling sound, should be pro-
duced. Its presence indicates that the
rectifier circuit is functioning. Failure to
obtain an arc, however, is not a positive
indication that it is not functioning. The
next step, then, would be to ascertain if
energy is being supplied to the rectifier
plate.
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CHECKING THE FILTER
CIRCUIT

Many receivers employ a deposited-
carbor filter resistor between the recti-
fier output and the CRT anode connec-
tor. By removing the rectifier tube from
its socket, an ohmmeter can be used
to check continuity from one side of the
filament winding to the end of the anode
lead. A reading greater than 1 megohm
should lead you to suspect that the re-
sistor is defective. An open or high-value
resistor in this application can cause
picture blooming, arcing at the rectifier
output, low second-anode voltage, or o
complete loss of the raster.

INTRODUCTION

Although the high-voltage
cage houses only a small percent-
age of the circuits in a TV re-
ceiver, many technicians find
that they spend a disproportion-
ate amount of their time when
they have work to do in that sec-
tion. There are some very good
reasons for this. First of all, the
technician wastes time if he has
no systematic procedure to fol-
low. Secondly, the presence of
high peak voltages, together with
the effects of heat, dust and
humidity, calls for special care
when working with test equip-
ment and tools in the high-
voltage cage.

Trouble shooting in the cage
can be simplitied, and several
hints are given in this pictorial
coverage.

PULSE VOLTAGE AT THE
RECTIFIER PLATE

At the HV-rectifier plate cap, the arc
should never be drawn to the chassis
but into free space with the blade of a
screwdriver having a well-insulated han-
dle. At this point, a bluish-red, snake-
like arc about 3/4’ long should be ob-
tained. A normal arc at this point, but
not at the CRT anode, would indicate a
defective rectitier tube, filter resistor, or
filament circuit. A weak arc, or none at
all, usually indicates that little or no
energy is being supplied to the flyback
circuit; but, before proceeding further,
one should try to obtain a normal arc at
the plate cap after disconnecting it
from the tube. Leakage paths from the
filament winding to the transformer core,
through the filter capacitor, or to the
grounded aquadag coating on the pic-
ture tube, have been known to lower or
cause a loss of rectifier pulse voltage.
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FILAMENT-WINDING LEAKAGE

Occasionally, the HV filament winding will become
deteriorated due to excessive heat and humidity, or
because of someone’s carelessness with a soldering iron.
Leakage between the filament lead and the trans-
former core will lower the anode voltage. Corona dis-
charge may or may not be heard, but its effect should
be noted in the picture. Flashing, blooming, or a dull
and poorly-focused raster are its symptoms. Placing a
small piece of insulating material between the core and
the lead will sometimes remedy the trouble. If not, the
filament winding must be replaced.

CHECKING THE ENERGY SOURCES

Failure to obtain a normal arc at the HV-rectifier
plate may be due to a lack of energy from preceding
circuits. A 1/4” arc drawn to the blade of a screw-
driver from the output-tube plate indicates that the
oscillator and output tubes are functioning. If this is
the case, insufficient voltage at the rectifier plate could
be an indication that the transformer or yoke is defec-
tive.

No arc at the output-tube plate can be caused by
one of three things: the oscillator signal is not reach-
ing the output tube, the output circuit is defective, or
no Bt voltage is being applied to the output plate.
The last is very easy to check—a meter or neon tester
will indicate the presence of B+ voltage at the plate
and at the fuse terminals. Remember that B+ voltage is
supplied to the flyback circuit through the damper tube,
and it should be suspected if the test is negative.
CAUTION: Never make this test if an arc is present
at the output plate.

CHECKING FOR SIGNAL DRIVE

When an arc cannot be obtained at the plate of the
output tube, it will be advantageous to know whether
or not the oscillator signal is reaching the output-tube
grid. By removing the output tube, an AC voltmeter can
be used to measure the signal. (In series-string sets, an
octal socket adaptor cap be used.) Ordinarily, the value
of the signal is between 80 and 100 volts peak-to-peak;
however, the low impedance of the meter will lower this
reading somewhat. Then too, the oscillator plate may
be tied back to boost B+, and the signal will be lower
than normal because the energy will be derived from
B+. A nominal reading of at least 25 volts rms is a
fair indication that the oscillator signal voltage is
sufficient. Naturally, readings obtained on different
scales will vary considerably because of the relatively
low sensitivity of AC meters; thus, it is best to use the
highest scale possible for the most positive indications.

ELIMINATING FLYBACK SINGING

Mechanical resonance in the flyback transformer is
often the cause of an annoying high-frequency tone. To
alleviate this condition, make sure that the unit is
securely mounted. Also tighten any bolts used to secure
the mounting bracket to the core. As a last resort,
fashion small wooden wedges and drive them between
the core and the cylindrical coil form.
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CURING BARKHAUSEN RADIATION

An oscillation known as Barkhausen mcy take place
between the plate and screen of the horizontal-output
tube due to the fact that the plate voltage changes
rapidly from a highly-positive to a slightly-negative
value. A thin, dark, vertical line on the left side of the
screen indicates that the oscillation is being radiated
and picked up by the RF or IF circuits. The symptoms
are most noticeable during the reception of weak signals.

Replacement of the output tube, adjustment of the
horizontal drive and linearity controls, redressing of
the output-tube plate lead, and shielding of all RF and
IF tubes are steps that may reduce the effects of
Barkhausen. If none of these prove satisfactory, it may
become necessary to install low-value wire-wound re-
sistors in the plate and screen leads of the output tube.
Curbing radiation that emanates directly from the bulb
can be accomplished by placing a magnet around the
envelope and orienting for best results.

PREVENTING CORONA DISCHARGE

The high potential developed at the output of the
rectifier circuit requires that special care be takeg to
prevent arcing. When making solder connections at or
around the rectifier socket, do not leave any sharp
edges or points. A furth&r precaution against possible
arcing is to thoroughly clean the area with carbon tet
(or a similar agent) to remove all dust and moisture.
Also check for poor lead dress which might contribute
to arcing. After working in the cage, coat exposed sec-
tions with an acrylic plastic spray, or the equivalent, to
make them moisture-proof. This will reduce the
chances for corona discharge.




BUSS FUSES provide maximum
protection against damage due
to electrical faulis

Protection against damage due to
electrical faults can be no better than
the device used to protect the equip-
ment. The safest, most dependable
protection you can get is with BUSS

fuses.

To make sure BUSS fuses will clear
the circuit should an electrical tfault

occeur,—BUSS fuses are electronically

BUSS fuses are made to protect=not to blow, needlessly

457
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tested. A sensitive testing device auto-
matically rejects any fuse not cor-
rectly calibrated, properly constructed
and right in all physieal dimensions.

This careful testing is also your as-
surance BUSS fuses won’t give a false
alarm by blowing needlessly. Shut-
downs due to faulty fuses blowing with-

out cause are eliminated.

By safeguarding users’ equipment

against damage and by eliminating
needless tuse blows—BUSS fuses give
you double protection against loss of

customer goodwill.

With a complete line of ‘“trouble-
free” BUSS fuses available in all sizes
and types,—it is just good business to
standardize on BUSS fuses.

For more information on BUSS and
FUSIKTRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SIFB. Bussmann Mfg. Co. (Div. of
McGraw-Edison Co.) University at
Jefferson, St. Louis 7, Mo.

Makers of a complete
line of fuses for home,
TRUSTWORTHY NAMES IN  farm, commercial,
ELECTRICAL PROTECTION  electronic, automotive

W and industrial  use.
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by Calvin C. Young, Jr.
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(A) Speakers in phase.
Fig. 1.

While it is true that commercial
sound systems do have a complex
wiring layout between the ampli-
fier and the speaker, it is not true
that this system is unduly compli-
cated or hard to understand. The
reader will come to realize this as
he reads this article.

Speaker Phasing

The efficient operation of multi-
ple speakers in a single location
depends on whether or not the
sound is reinforced by all of the
speakers. Each speaker wili rein-
force the over-all sound only if all
speakers are properly phased.
Whern signal X (Fig. 1A) is going
in the positive direction and all of
the speaker cones move in the
same outward direction, all of the
speakers are in phase. However,
if some of the cones move outward
and others move inward when the
signal is going positive, the speak-
ers are not in phase (Fig. 1B). In
this case, it is necessary to reverse
the connections to either pair of
speakers for proper phasing.

There are two methods which
are generally employed to obtain
correct phasing. The easiest of
these is to use color-coded wire,
speakers of the same make and
matching transformers of the same
make. The voice coils in the com-
mercial PA speakers made by
any one manufacturer are always
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Between the
PA Amplifier
and Sp

akers

Facts About Speaker
Phasing, Impedance
Matching, Distribution
Lines and Conduits

(@) SIGNAL X

i: - B - éK S

70 OTHER
SPEAKERS
RED ®COMMON
/ l
|BLUE 8 2
RED| |BLUE
RED @COMMON
,BLUE 8 é
FROM PA
AMPLIFIER

Fig. 2. Automatic phasing is obtained
by the use of color-coded wire, identical
transfermers and identical speakers.

wound in the same direction, and
all transformers of one make have
leads or terminals coded to pro-
duce the same output phase; thus,
the use of these identical compo-
nents, together with color-coded
wire, will automatically result in
correct phasing. This is illustrated
in Fig. 2.

It sometimes becomes necessary
to use speakers and transformers
made by several companies in or-
der to complete a system accord-

(B) Speakers out of phdse.

Direction of cone travel with positive voltage indicates speaker phase.

ing to a particular customer’s
specifications. If different brands
of speakers are to be employed,
but the matching transformers are
all of the same brand, only
speaker phasing need be con-
sidered. However, if different
brands of speakers and output
transformers are to be used, then
the proper connections to both
speakers and transformers must
be investigated.

The phasing of individual
speakers can be determined by
the use of a battery or a VOM as
illustrated in Fig. 3. Connect the
negative lead from either a 3-volt
battery or a VOM (low-ohms
range) to one terminal of the
speaker. Momentarily touch the
positive lead to the other terminal
and note the direction in which
the cone of the loudspeaker
travels. Mark with a dot the term-
inal of the speaker to which the
negative lead of the battery or
VOM was connected. Using this
same test setup, check the next
speaker. If the cone travels in the
same direction, place an indicat-
ing dot on the negative terminal.
If the cone moves in the other di-
rection, put the dot on the posi-
tive terminal. This test need only
be repeated for one speaker from
each different manufacturer. The
polarities of other speakers can be

- Please turn to page 67
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YOU SAVE
TIME

when you use

CONSERVATIVELY RATED

EXACT REPLACEMENTS

No re-wiring, no circuits to change, kecause
almost alfl STANCOR transformers are exact
replacements, built for quality from original
manufacturers’ physical and electrical specifi-
cations. At better distributors everywhere.

Write for your free catalog.

CHICAGO STANDARD
TRANSFORMER CORPORATION

3503 ADDISON STREET « CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc.,, 431 Greenwich St, New York 13, N.Y,




Sidewalk TVY. Noting an unused
section of wall fronting on the
main shopping street, one TV
dealer arranged to lease the space
and installed therein a 21" TV set.
This he turns on each night at
dusk for operation through the
theater hour. A time switch cuts
off the set automatically around
midnight. A sign under the screen
says, “This TV set furnished for
your enjoyment thru the courtesy
of Ratcliff’s Firestone Store.”

With a location on the shady
side of the street, such a set could
be operating in the daytime as
well. A hinged plywood door,
with an opening for the picture
tube, can be mounted so as to
prevent tampering with the con-
trols. A neat furniture-type lock
built into the door will look best,
but even a hasp and padlock can
serve. With an appropriate sign,
such a set could well offset the
disadvantage of having a service
shop located on a side street, pro-
viding the set is kept working at
top-notch performance. A possible
sign here could be, “Does your
TV set work this well? If not, call
us for prompt, professional serv-
ice.” Give your shop name, ad-
dress and phone number under-
neath.

To avoid the expense of having
a special power line and electric
meter installed, make sure your
lease includes authorization to
connect one TV set to the power
line in the building for continuous
operation. Since power cost is less
than one cent an hour, you might
even want to leave the set running
continuously 24 hours a day, par-
ticularly if there are early morn-
ing programs in your locality.

$&¢

Color. If you like tough prob-
lems, ask Santa Claus to bring
you a color TV servicing job hav-
ing an intermittent that shows up
only on color programs, so er-
ratically that you can’t tell
whether the station or the set is
at fault. With so few color pro-
grams during the working day,
hourly charges can really sky-
rocket.

Our own RCA color set is act-
ing this way now. After an indefi-
nite number of minutes of a color
program, the color gradually re-
verts to black and white. One sus-
pect is our Siamese cat, who hides
his pipe-cleaner toys behind the
set where they rest on the antenna
twin-lead, and then tangles this
lead with the line cord.

Theoretically, it is possible to
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BY JOHN MARKUS

Editor-in-Chief, McGraw-Hill Rodio Servicing Library

cause color carrier suckout by
positioning metal at a critical
point on the lead (like the sliding
tinfoil trick used with lead-ins of
early TV antennas), but so far
we haven’t been able to duplicate
the effect manually with any com-
bination of pipe-cleaners and line

cords. v

Looking Ahead. If you've ever
cussed the compactness of port-
able TV, you can look forward to
even more cussing in the future;
around two million portables were
sold last year—accounting for
roughly 30% of all TV output—
and predictions are that close to
four out of ten sets sold this year
will be portables. Fortunately, the
trend is toward the 17" size, which
gives a bit more working room,
even when the new stubby 110°
tube is being used.

Only 120,000 color sets were
sold in 1956, with most of them
being serviced under contract.
RCA predicts they’ll sell 250,000
sets in 1957, but first-quarter sales
don’t bear this out. For most
shops, then, the over 44 million
black-and-white sets and approxi-
mately 150 million home and auto
radios now in use will dominate
service work.

Diagnosis. Just as in television
and radio, tracing of symptoms to
a cause in medicine requires an
exceptionally good memory, par-
ticularly for the less common
causes. In recognition of this, one
French doctor has placed on
punched cards all of the symptoms
and characteristics of corneal dis-
ease. When examining and inter-
viewing a patient, he records the
results by punching appropriate
keys from the 200 on his ma-
thine’s keyboard. The machine

then sorts the cards and rejects
those that do not match the pa-
tient’s symptoms. This generally
leaves around half a dozen that
are possibilities for guiding the
physician and refreshing his mem-
ory when he makes the final
diagnosis.

When demonstrated at the
World Cybernetics Congress in
Belgium, the robot doctor was
welcomed by experts in the field
because of its infallible memory.
Ultimate goal of inventor Francois
Paycha is to have a medical pub-
lisher prepare sets of cards, one
for each disease, so that even
family doctors can use cybernetic
diagnosis.

With the increasing complexity
of color TV, it is within the realm
of possibility that a similar
punched card technique could
speed servicing of these sets and
greatly reduce the training time
required by color TV technicians.

Mailings. Each piece of promo-
tional mail you send out should
have a definite objective. For a
final check before sending your
next one to the printer, pretend
you are the typical prospect. Read
your promotion quickly, just as
you would do if opening your own
mail at home while the potatoes
are starting to boil over on the
stove. Would you know exactly
what the mailing piece wants you
to do? Would you do it?

To pass this test, promotion copy
must be attention-getting, concise
and clearly written. It must ask
for action. For maximum value, in
the event no service work is
needed that day, it must also con-
vey the idea that it is worth keep-
ing for future use. How about of-
fering a free cabinet-polishing job
with the first service call?
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for your Delco Radio service work/!

It’s one-stop service from the world leader in auto radio! Your
Delco Electronic Parts Distributor gives you fast delivery on all
items, plus a truly profitable Delco Radio independent dealer

program that includes:
1. A technical training program conducted by factory engineers.
2. An dtractive warranty policy.
3. Plenty of attractive dealer identification.

Delco Radio also offers a wide selection of Special Application
Parts for your convenience and profit. Get the facts today.
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EMICONDUCTOR DIODES

CRYSTAL
MOLDED CASE

Fig. 1.

Fig. 2. Conventional circuit symbol for a
semiconductor diode.

Although transistors have not
yet come into commercial use in
TV receivers, their cousins—the
germanium crystal diodes—are al-
ready widely employed in tele-
vision ecircuits, where they are
most frequently used to take the
place of vacuum-tube diodes in
video detector and UHF mixer
applications. They are also found
in other «circuits, such as FM
sound detectors. Related compo-
nents, the selenium diodes, are be-
ing utilized in horizontal AFC
circuits. Not only are these semi-
conductor diodes economical to
use and small in size, but they
have other advantages, too. They
require no heater current, and in
some cases, their electrical prop-
erties are more desirable than
those of diode tubes.

Inside the Crystal Diode

Like a transistor, a crystal diode
may be of either a point-contact
or a junction type. However,
transistors are now almost en-
tirely of the junction variety,
while point-contact construction
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CAT WHISKER

Internal structure of a point- contact germanium crystal diode.

has been thus far preferred in
diodes for TV use.

The drawing in Fig. 1 shows the
internal structure of a typical
point-contact germanium diode.
Its two principal parts are a small
section of germanium crystal and
an S-shaped conductor which is
commonly referred to as a cat

CATH

RL—‘U‘
+

(A) S3eries connection—output negative.

CATH

l Ay
. R
(B) Series connection—output positive.
R
o CATH Y

(C) Shunt connection—output negative.

(D) Shunt connection—output positive.

Fig. 3. Semiconductors as rectifiers.

A Study of Selenium
and Germanium
Crystal Diodes Used
in the Latest

TV Sets

whisker. These two units are so
assembled that the sharp-pointed
end of the cat whisker makes con-
tact with the crystal.

Germanium crystals are not
found in nature but are made by a
laboratory process. Raw material
—usually germanium dioxide
powder—is reduced (deoxidized)
in a hydrogen furnace, and the
product goes through several
stages of purification. Only minute
impurities are allowable in the
germanium used for diodes, and
the specific amount and kind of
impurities determine the elec-
trical characteristics of the diode
crystals.

The germanium metal obtained
after purification is made up of
many small crystals which are
oriented in different directions,
and current does not flow with the
desired degree of ease through
this material. Therefore, one more
step is necessary in the manufac-
ture of diodes. The metal is
melted, and a small crystal called
a seed is dipped into it. The
molten germanium solidifies into
a single-crystal structure pat-
terned after that of the seed. A
diamond saw is used to cut the big
crystal into many minute particles
for use in diodes.

The cat whisker is made of a
metal like tungsten, platinum or
gold, and the end of the wire
which touches the crystal is

- Please turn to page 71
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MR. SERVICE-DEALER:

YOU CAN MAKE $6*° EXTRA on 7 OUT of 10
TV SERVICE CALLS in INDOOR ANTENNA AREAS

with the ¢S¥ _FD\'T*. » H— #:,6

Ev ey

. 3 i

TKE the JFD Magic Genie with you in your . SE the Magic Genie tc check the picture
tube caddy on your next service call. It’s after you have serviced the set.
conveniently small and compact.

customr is sure to ask about it. This is - your customer how much more bez;ll_ti.t’ul )
YOUR your invitation to tell the fabulous 4 SHOW the Magic Genie looks than the old ugly

Magic Genie story. indoor antenna sitting or top of her TV set.

| 5 DEMONST ATE the way dipoles rotate and CLINCH the sale\\i)y ;:)inting out the Magic Genie

adjust in any direction tor unconditional money-back guarantee
powerful black and white and color reception. backed by JFD’s 28 years of electronic know-how.

0 ) ELECTRON Ecs’ INC. NATIONALLY ADVERTISED AT $17.95 promotionally 314 95

PIONEERS IN ELECTRONICS SINCE 1929 priced at

Call your JFD distributor for your Magic Genies and start earning that extra money now. It’s so easy.
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for
auto
radio

service

by Thomas A. Lesh

Automobile radio servicing can
be a lucrative specialty for the
shop that is set up to handle it ef-
ficiently. You might do well to ex-
pand your activities in this field—
particularly if you already have
the two basic assets which are
most useful to the auto radio tech-
nician:

1. Parking space adjacent to the
shop, enabling you to attract
customers by offering conveni-
ent drive-in service.

2. A limber neck and back. This
is not as tongue-in-cheek as it
may sound; perching uneasily
on your shoulder blades while
reaching up underneath a dash-
board to remove or reinstall a
radio can be quite tiring. It's
the kind of work that even a
chronic do-it-yourselfer might
willingly pay for because it
proved to be too much for him.
Got these advantages? Then

you're well on your way toward

being able to handle a large pro-
portion of the auto radio work
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equipment and tools for

auto=radio repair

RECT 6X4

-L.008 p+
T MFD

=Ea ]

TO BATTERY L
l.5

(A) Type commonly used in many makes.

560 _I_.OZ
::[MFD B+
BN Raedy

RECT 6X4

TO BATTERY

HE

.5 MFD

(B) Type found mainly in Motorola and Philco radios.

Fig. 1. Vibrator power supply circuits.

which you may be called upon to
do. Only a modest stock of spe-
cialized bench equipment, parts,
and tools are needed in addition to
the ordinary radio-shop inventory
to enable you to handle most car-
radio work efficiently.

One mandatory piece of equip-
ment is a low-voltage DC power
supply. For this purpose, most
shops prefer to use a battery elim-
inator which steps down and rec-
tifies the AC line voltage. A stor-

age battery with trickle charger
can also be used, but the battery
eliminator is more convenient and
flexible in operation. Modern
power packs usually have a toggle
switch for selection of DC output
voltages in either the 6-volt or 12-
volt range; and, in addition, they
incorporate a vernier control or
tap switch for fine adjustment of
the voltage. This latter feature is
ideal for checking the starting

- Please turn to page 75
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Here’s
why we added
dealer meter

For vyears, you service-dealers have been
checking your tubes in dealer meters. This was
in addition to many exhaustive tests — mate-
rials control, production, quality, design, and
life — that we tube manufacturers have heen
running ourselves. And you found it good in-
surance, or you wouldn’t have continued 1o do
this extra work.

As another step in our program to serve you
independent service-dealers, and to correlate
our tests with yours, we decided 10 do this job
for you. Instead of making our last check a
simple conventional short test, we put CBS
tubes through the latest type of dealer meter.

If you are one of the thousands of dealers
who have been buying CBS tubes, you know
the resull. You have been getting, in addition
to a high average quality, practically no
inoperables.

And you have discovered that double-
checking CBS tubes confirms it. When you do
test them in front of your customer, the tubes
and you always look “good” 1o him. And the
impression lasts because the tubes last. Most
important of all, vou have been experiencing
fewer call-backs . . . and, if you took time to
figure it out, more profit.

Make us prove our point. Try CBS tubes . . .
test them, put them to work, lind out for your-
sell: It is a fact that there are no better tubes
made than CBS tubes.

Reliable products
through Advanced-Engineering

CBS-HYTRON

Danvers, Massachusetts

A Division of
Columbia Broadcasting System, Inc.
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Fig. 1. Testing separate flyback components
using the Q" analyzing circuits of the

by Leslie

In-Circuit Analyzer Speeds
Servicing

The Simpson Electric Company
of Chicago, has recently developed
a new television test instrument
which combines both an in-circuit
“@” analyzer and capacitor
checker into one portable wunit.
Pictured in Fig. 1, the instrument
is completely identified as the
Model 382 TV horizontal system
in-circuit analyzer and capacitor
tester.

Specifications and test features
are:

1. Power Requirements—105 to
125 wvolts, 60-cps AC line only,
power consumption 20 watts.

2. TV Horizontal System Test—a
quick over-all sweep circuit
analysis can be accomplished
without disturbing circuit wir-
ing, a coaxial test cable is pro-
vided.

3. Horizontal Sweep Components
Test—checks for a shorted or
open deflection yoke winding,
width coil, or individual fly-
back transformer winding.

4. Capacitance Measurements—
indicates wvalue of measured
capacitor directly on meter
scale, checks capacitors with
values from 10 to 100,000 mmf.
When examining this unit in

our own labs, I found the test pro-

cedures so simple that I knew our
readers would be interested in
seeing exactly what they are.

My first step was to read over
the operating instructions com-
pletely. In doing so, I noted that
you are not to use test leads other
than the shielded cable supplied
with the unit. The cable’s length,
capacitance, and impedance have
been taken into consideration in

May, 1957 - PF REPORTER

D. Deane

the instrument’s basic design. A
change in the test lead may result
in false indications.

I decided to use one of the
newer portable TV chassis in my
first experiment which was to be
the over-all horizontal system test.
This test is designed to reveal any
defect in the entire flyback circuit.
Following instructions, I waited
for the instrument to warm up
and then zeroed the meter. I dis-
connected the TV chassis from the
power line and discharged all ca-
pacitors associated with the fly-
back circuit. I next removed the
plate cap lead from the horizontal
output tube and connected the
“hot” clip of the test cable to the
open lead. With the function
switeh in the “Shorts” position, I
clipped the shielded cable lead to
the receiver chassis and observed
the indication on the meter face
of the instrument. The meter
needle came to rest in an area on
the lower scale marked “Good.”
This indicated no shorts existed in
the flyback transformer, yoke, or
width coil circuits. Had the needle
registered in the “Replace” por-
tion of the scale, I would have
proceceded to check individual
components in the flyback system.

The next test procedure out-
lined in the operating instructions
was a check of the horizontal yoke
winding. To perform this opera-
tion, I obtained a chassis which I
happened to know had a shorted
yoke. After the over-all horizontal
system test revealed the defective
flyback circuit, I connected the
analyzer to the yoke as recom-
mended.

First, I disconnected the hot or
top side of the horizontal yoke
winding and placed the test cable

Simpson Model 382 In-Circuit Analyzer.

N

Fig. 2. Battery-powered diode-transistor
tester Model SCTU-1 by Fretco.

between this lead and chassis
ground (Fig. 1). With the func-
tion switch in the ‘“Shorts” posi-
tion, I then obtained a meter read-
ing. The needle pointed to ‘“Re-
place,” indicating the yoke was
bad. By leaving the yoke discon-
nected, I was also able to check
the flyback transformer in a like
manner. In addition to testing fly-
back components for shorts, the
“Analyzer” also has provisions for
a continuity check. This test
makes use of an AC-powered
ohmmeter circuit which detects
any open condition in the yoke or
transformer windings.

Another feature of the Model
382 is its capacitance measuring
test. By positioning the function
switch on any desired range, then
discharging and disconnecting one
end of the cap, the technician can
measure capacitances up to .1 mfd.

Battery-Powered

Diode-Transistor Tester
Pictured in Fig. 2 is the Fretco
Model SCTU-1 diode and transis-
tor tester. This light-weight port-
able instrument is manufactured

by Fretco Inc. of Pittsburgh.
- Please turn to page 78
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a completely new
subminiature paper
tubular capacitor
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the case, independent of the captive solder seal,
the new design permits perfect positioning with
uniform accuracy.

Hermetically sealed with Sangameo’s new “Innerseal”

Here is today’s latest development in minia-
turized military type capacitors—a newly de-
signed terminal for Sangamo subminiatures.
This Sangamo engineering development offers
many advantages over conventional seals.

The “Innerseal’” structure seats and locates
itself exactly on the case. Terminals cannot
be cocked at angle, extend out of case, or be
pushed too deeply into case and cause cupped

terminal...for higher reliability...for longer service life

ends or section damage. It permits optimum
performance and reliability through greater
flexibility of internal design.

The solder is confined and automatically
sealed. Solder or flux cannot run down inside
case to cause life failures due to contamina-
tion. There are no cracked terminals due to
solder time variation.

Write for Bulletin TSC-117.

SANGAMO ELECTRIC COMPANTY
Electronic Components Division — Springfield, 1llinois

A

D i
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CAPACITORS
TUBULAR &

(ratings 600V 1mfd 560 mmf
unless specified) .15 mfd 680 mmf
.001 mfd .2 mfd at 400V ELECTRO-
.0015 mfd .25 mfd at 400V LYTIC
.002 mfd .5 mifd at 200V 50/30 mid
.003 mfd MICA OR at 150V
.0047 mfd CERAMIC 100 mfd
.01 mid 100 mmf at 30V
.015 mifd 150 mmf 10 mifd
.02 mfd 180 mmf at 25V
.022 mfd 220 mmf 40/40,/40,/20 mfd
.025 mifd 270 mmf all sections
.03 mfd 330 mmf at 450V
.047 mfd 390 mmf
for RESISTORS AUDIO OUTPUT TRANS.
(all values in 1/2 W, plus A values in (all units 3.2-ohm sec.)
1 W and B values in 2 W) 3000-ohm prim. 60 ma.
Popu IG r 22 3300, B 82K with 5% hum-buck tap
47 4700, A, B 100K 5000-ohm prim. 50 ma.
56 5600 150K 7500-ohm prim. 50 ma.
K-oh im. C.T. 3 .
Rep|acement 100, A gzgg,i 290K 10K-ohm prim. C 0 ma
150 : S FUSIBLE RESISTORS
220 10K, A 330K
Pa rs 270 15K, B 470K 5.6 ohms, 4-watt
330 18K, A 560K 7.5 ohms, 4-watt
470, A 22K,A,B 1meg A POWER RECTIFIERS
360 ;;E’ A 1.5 meg, A 100 ma—130V (selenium
”‘........’ 1000, A, B 4K 2.2 meg 400 ma—130V (selenium)
1300 3.3 meg 500 ma—130V (silicon)
2200, A,B 96K 4.7 meg
2700 68K 10 meg VERT. OSC. TRANS.
¢ ] FUSES 1 to 4.2 turns-ratio
The nurr}llber of various C(})lm- STANDARD Cor N
ponents that . a service . shop 1/4 A.S/B. PT N1/4 ASSORTED HARDWARE
should have in stock will be 3’ " A’ SI’By gl
governed to a large degree by /8 £33 / . v o an
the volume and type of service 1/2A,S/B N 4/10 #6 self—tapp%ng screws, 1, ‘4”’ 3"8//
work it does. However, every 15A,S/B C7/10 #8 self-tapping screws, 1/4”, 3/8
TV shop, large or small, should ‘ #4 mach. screws, nuts, washers
h v of th 3A C&N3/4
ave a supply of the compo- #6 mach. screws, nuts, washers
nents listed in this chart. The 5A,S/B N1 i h " h
quantity of each item to be 1/4A (1”x1/4") N1-1/4 mach. SCréws, nuts, washers
stocked can be assigned on the 3/8A (1" x 1/4” C2-1/2
basis of the amount of service : ( /%) ‘ VERT. OUTPUT TRANS.
performed. The chart also lists MISC. ITEMS )
an assortment of the various AC interlock 8 to 1 turns-ratio
miscellaneous items which are AC power cord 10 to 1 turns-ratio
r\:}lg:f{ often needed in service 7- and 9-pin tube sockets 114 to 1 turns-ratio
) Octal tube socket 15 to 1 turns-ratio
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Damper Tube Failure

The damper tube is one of the
hardest-worked tubes in a TV re-
ceiver because it is exposed to
both high DC and pulse voltages.
Even though damper tubes have
been especially engineered for this
type of service, there is a tendency
for the filament to sag slightly
with age. This reduces the cath-
ode-to-filament spacing and thus
lowers the potential at which arc-
over will occur (Fig. 1). Arc-over
can cause: (1) an open filament,
(2) flashing in the picture, or (3)
a blown fuse.

In order to minimize filament
sagging, tube manufacturers gen-
erally recommend that the fila-
ment pins line up vertically when
a damper tube is mounted hori-
zontally. This gives the filament
more support.

HORIZ

OuTPUT
TRANS 3

was to remove the Yj-amp fuse,
after which he accidentally let it
drop into the changer compart-
ment. This, of course, ended his
pursuit of the trouble.

When the technician arrived, he
was informed about the dropped
fuse and made a hurried search
for it. Finding that the changer
would have to be removed in or-
der to locate the original fuse, the

HORIZ LIN.
B+
1 4 A FUSE

.047| -047,

Fig. 1. Schematic of damper circuit showing voltage waveform at the cathode.

Case History of Damper Failure

A certain technician recently
made a call to service a receiver
having the following symptoms as
reported by the customer: the set
had a raster but no picture, and
sound only on channel 6.

Between the time the customer
phoned for service and the time
the technician arrived, the cus-
tomer decided to try and fix the
set himself. The first thing he did

30

technician obtained a new fuse
from his service kit and installed
it. The cause of the customer’s
original complaint was immedi-
ately apparent when power was
applied—a bad RF amplifier was
preventing the reception of every
station except the strongest one,
and only the sound was getting
through on it. Replacement of a
defective RF amplifier tube cured
the trouble, so the technician col-
lected his fee and left.

When the customer called again
about a week later and com-
plained of the same trouble, the
technician left at once to make the
recall. He expected to see a snowy
raster when the set warmed up,
and when no raster at all ap-
peared, he was somewhat sur-
prised. The back of the set was
removed, and a check was made
of the high-voltage and sweep sec-
tion. When no arc was found on
the plate of the horizontal output
tube, the fuse-was examined and
found to be blown. Since he hadn’t
seen the original fuse, the tech-
nician didn’t know whether the
failure was coincidental or not—
so a new fuse was installed. Power
was applied and the fuse went out
again, but this time the technician
inspected it very closely. About
%" of the fuse element was miss-
ing and each end of the remaining
portion was fused into a little
round ball. Stopping to think for
a minute, the technician decided
that the fuse could have failed as
it did only as the result of a direct
short. He reasoned that an over-
load would have simply melted
about 14" of the fuse element. He
also reasoned that the most likely
source of a short was the damper
tube (a 6AX4 with one side of the
heater grounded). He removed the
damper tube and, with the base
pointing upward, tapped the tube.
A number of flakes from the fila-
ment collected in the top of the
glass envelope (Fig. 2). A new
6AX4 was installed, and the re-
ceiver operated normally. The
technician strongly believed that
he had solved the fuse-blowing
problem, a conviction which was
later confirmed by the customer
when the latter brought a radio
in for repairs.

This case history should empha-
size that close analysis of the
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Fig. 2. Flakes in damper tube produced
by arcing between cathode and filament.

symptoms and the defective parts
on each service call can save time
for you and money for your cus-
tomer. It also impresses the cus-
tomer with your professional
thoroughness.

Speaking of Calibacks

A technician friend of mine re-
cently told me about a certain GE
television receiver that suffered
three damper-tube failures in less
than three months, all because of
open filaments. The original 6AX4
replacement lasted only a week,
when the customer called and
complained of the “same trouble.”
This time a 6AU4 was installed
because of its more rugged con-
struction and higher ratings.
When this tube failed after only a
few weeks of service, the tech-
nician quite logically pulled the
chassis and took it to the shop.
Here, another new tube was in-
stalled when initial checks failed
to reveal any defective compo-
nents in the damper or output
stages; however, the filaments in
the new tube didn’t light. This
made the technician suspicious,
and a filament continuity check of
the supposedly bad 6AU4 proved
that it was good.

A thorough check of the fila-
ment wiring to the damper tube
revealed the source of the trouble
—the ground connection to a
press-fit connector wasn’t making
good contact with the chassis pan.
The technician now realized that
the previous damper failures
hadn’t been failures at all but had
been symptoms of this poor
ground connection. Moral—a
quick ohmmeter check of the fila-
ments of any tube which appears
to have an open heater would pre-
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DON'T REMOVE THAT
~PICTURE TUBE!

_z

CRT RESTORER

CIRCUIT MANUFAC .

CIRCUIT MANUFACTURING CO., INC.
26 Rittenhouse Place, Ardmore, Pa. c

FREE
WRITE
FOR FULL

DETAILS COMPANY NAME
// ADDRESS

Y ZONE__STATE______
~ "

Gentlemen: Plense send me full illustrated details

about the ‘Nu Life’ Kinecure.

YOUR NAME
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.-W--mm——_--—
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Sonotone’s 2-model line
simplifies
cariridge replacement!

SONOTONE

JUST 2 SONOTONES (1P, 2T)
TAKE THE PLACE OF...

—!

UP TO 12 MODELS IN OTHER
CARTRIDGE LINES!

You finish jobs faster, please customers more,
when you standardize on Sonotone Ceramics

Why juggle a handful of different cartridges, when it’s so much easier and
faster to stick to just two! Sonotone single-needle 1P and turnover type
2T are all you need for over 90% of quality replacement jobs.

These two Sonotone cartridges fit practically any arm. They’re quick
to install. And remember, Sonotone cartridges are more than replace-
ments. They’ll give better response than original equipment...enhancing
your reputation for quality work.

New standard of the phono industry

In more than half the quality phonographs
made today by leading manufacturers,
you’ll find one of these Sonotone cartridges.
All the more reason why you should
standardize on Sonotone.

S O N O T N E® CACZECI]’%Z?IAZ/{)IGCES
ELMSFORD, N. Y.

In Canada, contact Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto
32

vent this type of trouble from
being such a nuisance.

Hint From a Reader

In the February column, we
gave a hint on the use of a foam
rubber pad on record changers to
reduce hum pickup. Robert B.
Smith of Lancaster, California re-
ports that he encountered some
indexing trouble when trying to
incorporate this hint. It seems that
on certain changers (many VM
and some Admiral models) there
is a small lever which rises just
beyond the rim of the turntable to
touch the bottom record during
each change cycle. If this lever
fails to make contact, the tone arm
will index for 7” records. The foam
rubber pad lifts the record beyond
the reach of this lever and causes
the tone arm to index for 7" rec-
ords at all times. If a foam rubber
pad is placed on a changer of this
type, the index lever must be ex-
tended by the thickness of the pad
to avoid this trouble.

There is a small rubber bumper
on the index levers of many
changer models. Sliding this
bumper slightly upward, or using
a bumper that extends high
enough to contact the edge of the
record, will usually do the trick. A

Arcing Damper Tubes in
RCA Victor KCS-47 A Chassis

When replacing the 6W4GT
horizontal damper in an RCA
Victor Chassis KCS-47A, make
sure the replacement tube does
not have a pin 1 in the base.
Terminal 1 on the socket in this
set—and possibly in other types
and models of TV sets as well—
is used as a ground connection,
and therefore an internal
ground will be present in the
damper tube if it has a pin 1 in
its base. Since damper circuits
operate at a high potential
above ground (in some cases,
thousands of volts), extreme
arcing may occur within the
tube and overload the circuit to
the extent that the horizontal
output tube can be ruined in a
very short time. Some 6W4GT
tubes are supplied with pin 1
on the base. When installing
such a tube, cut the extra pin
off with side cutters rather than
risk a recall.

—George D. Philpott

PF REPORTER - May, 1957



Lo

R K e AL ———

iIf it’'s worth an Engineer’s time ...

— e

- - = it’s worth an Engineered Cable

Belden

microphone
cables

Whatever the installation,
whatever the requirements,
there is an accurately
rated Belden Microphone
Cable built for the job.

WIREMAKER FOR INDUSTRY
SINCE 1902 -
CHICAGO r,

IOOI WIRES FOR EVERY ELECTRONIC NEED
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by Calvin C. Young, Jr.

Over 80% of the more than 400
VHF TV stations now in opera-
tion are located in the eastern half
of the country. Most of them are
transmitting at maximum author-
ized power levels to extend their
coverage over as many square
miles as possible. In addition to
this, set manufacturers have been
able to design and build TV re-
‘ceivers having exceptional sensi-
tivity and gain characteristics.
For these reasons, TV stations
transmitting on the same or ad-
jacent channels, even within 250
miles of each other, often cause
adjacent- or co-channel interfer-
ence. Since these two types of in-
terference have different symp-
toms, causes and cures, this article
will deal individually with each.

Co-Channel Interference

As the name implies, co-channel
interference is the result of simul-
taneous reception of two stations
operating on the same channel
and is most generally encountered
in the fringe areas between two
stations—one signal being re-
ceived from the front of the an-
tenna and the other from the rear.
The wide, dark, horizontal bars
(commonly referred to as a
venetian-blind effect) which ap-
pear in TV pictures are symp-
tomatic of this trouble. The map
in Fig. 1 shows the possibilities for
this condition on channel 5. (Simi-
lar charts could be prepared for
other channels, but this one will
serve as an example.)

Because of unusual atmospheric
conditions, co-channel interfer-
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Fig. 1. Areas where interference on channel 5 is most likely to be encountered.

ence will sometimes occur on a
local channel due to the reception
of a distant signal which is norm-
ally out of range. As a rule, how-
ever, co-channel interference is
most predominant in an area (see
Fig. 2) about halfway between
two stations.

To help combat the interference
problem, the FCC has set up an
offset carrier system for stations
operating on the same channel in

the same general area. Referring
to Fig. 3, the specifications under
this system are such that a dif-
ference of 10 or 20 ke will exist
between carrier frequencies for
the same channel in a given area.
The resultant interference pat-
tern produced on the screen will
be similar to that shown in either
(A) or (B) of Fig. 4.

While the offset-carrier system
does not actually correct the
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Here'’s the Sensational V-M Stereo Duo
to Sell the Mass Market. .. and Sell It Now!

V-M tape-o-matic®. .. it’s a quality monaural and stereophonic ‘tape player’;
it’s also a complete, professional-quality monaural tape recorder. Sell it for
stereo; sell it for recording. Why risk money on stereo-only units when you can
sell this dual-purpose unit? Just $209.95.*

Sell V-M StereoVoice Speaker with Amplifier for stereo with tape-o-matic.
It’s a smart sound and style “look-alike.” Sell it separately, too. StereoVoice
includes the new V-M Model 8810 amplifier; frequency response, 30-20,000.
Model 166, $75.* (Model 8810, $35,* is a real seller in its own right, too. You
can install it in V-M Model 27 external speaker or any custom hi-fi system.)

How Sensational can you get? For only $284.95*%, you sell your customers
quality stereo, hi-fi portable tape recorder and an external speaker with ampli-

fier. You can’t miss with this sensational V-M deal that no competition touches
or even comes close to!

Have the mass market on your doorstep. See your V-M Rep. F-A-S-T!

*Slightly higher in the west.

- ®
of Musuc

V-M CORPORATION ° BENTON HARBOR, MICHIGAN

the oice

WORLD'S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS
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Service
Dealers!

transistors
should
he on

shelves...

AND THE
TRANSISTORS
SHOULD BE

®

There are many thousands of port-
able transistorized radios now in use,
plus thousands of experimenters and
hams working with transistors.

This means just one thing to you.
You are going to get more and more
calls for transistors and for transistor
receiver service.

Stock and sell Raytheon Transistors
and you’ll have the jump on competi-
tion because Raytheon makes a most
complete line of quality Transistors —
Transistors that are low in cost, yet
high in performance. Raytheon Tran-
sistors are priced from 99¢ (Raytheon
CK722) and there are more in use than
all other makes.

A new Transistor Interchangeability
Chart just produced by Raytheon, is
now available to you. It shows which
ordinary transistors can be replaced by
Raytheon Transistors to give your cus-
tomers top-notch performance. Ask
your Raytheon Tube Supplier for a
copy or write to Department-R-1.

RAYTHEON

Excellence in Eleclronics

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts
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— AREA MOST SUBJECT TO ' CO-CHANNEL INTERFERENCE

Fig. 2. Co-channel interference between two stations usually takes place in the

fringe areas as outlined above.

Chicago Cleveland

WNBQ WEWS

A By L5
J/ carrier

carrier-on /" offset
S/ 0k

00M

std. freq. ‘ “\‘37‘0
\% &/
/

/

/

/7

carrier offset. Cincinrati
+10ke ‘./ WLW-T

Fig. 3. TV transmitters assigned Chan-
nel 5 frequencies in this area and hav-
ing a radius of about 170 miles are
offset from each other by 10 or 20 kc.

trouble, it does permit more feas-
ible steps to be taken at the re-
ceiving end than is possible when
the two carriers have the same
frequency. For example, consider
the problem of eliminating an in-
terfering carrier which has the
same frequency as the one you
are trying to preserve. The only
logical measure is to employ a
very directive antenna having a

(B) 20-kc beat.

Fig. 4. Interference patterns produced
as a result of co-channel interaction.

high front-to-back ratio. Even
then, there could be instances
where both signals are arriving
from essentially the same direc-
tion.

The solution is much simpler
when the carriers are offset from
each other. Carriers which differ
in frequency by 10 or -20 ke will
heterodyne in the video detector
stage, and this difference fre-
quency will be present in the
video stages. Since most of the
signal energy obtained as a result
of any scanning process concen-
trates at frequency multiples of
the scanning rate, a high-Q trap
inserted in the video circuits of a
TV receiver will very effectively
filter out a 10- or 20-kc beat with-
out affecting the important 15,750
and 31,500 cps components in the
desired signal.

Theoretically, there are several
circuit modifications which might
be employed to eliminate the beat
frequency. For example, a series
resonant circuit might be con-

70 PICTURE TUBE

l

o
VIDEQ ouTPUT i

B+

(A) Series resonant trap.

v

PICTURE TUBE

VIDEO OUTPUT &
g

&

{5

(B) Parallel resonant trap.

Fig. 5. Theoretical trap circuits that
might be installed to minimize the 10-
or 20-kc difference frequencies.
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YOUR
OICE

WITH EVERY CLAROSTAT
PICK-A-SHAFT* CONTROL YOU
GET YOUR CHOICE OF SHAFT

AT NO EXTRA COST!

Select the control you want—Y%-watt com-
position-element, regular, tapped or dual;
2-watt wire-wound; 3-watt wire-wound; or
4-watt wire-wound. Then choose from any
one of the 13 types of shaft. There’s one
for every need.

Ask your Clarostat distributor. ..

¥ L7 for Periormance...Dependab:hty... vality...
'EURUSTAT Q

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

In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT.
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SELENIUM RECTIFIERS REPLACED
BY THE M-500 SILICON RECTIFIER.

MOST SMART SERVICEMEN
ARE REJUVENATING WEAK TV, SETS
~--ARE YOU------- HUH ?

arkes
. RECTIFIER DIVISION

arzian..

415 N.College Ave., Bloomington, Indiana
IN CANADA: 700 WESTON RD. TORONTO 9, TEL. ROGERS 2-7535
EXPORT: AD AURIEMA, INC, NEW YORK CITY
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10 ke 15.75 ke 20 ke 31.5 ke
FREQUENCY IN KILOCYCLES

Fig. 6. Energy distribution at the low
end of the video range concentrates at
frequency multiples of 15.75 k¢, making
it possible to trap out 10- and 20-kc
beat frequencies only.

nected in the video amplifier plate
circuit as shown in Fig. 5A, or a
parallel resonant circuit could be
inserted between the video ampli-
fier and picture tube as in Fig. 5B.
Naturally, the circuit must be tun-
able through the beat frequency
of 10 or 20 ke and must have a
very high Q so that no important
frequency components in the de-
sired signal will be attenuated. As
shown in Fig. 6, however, nearly
half of the frequency spectrum in
the video range is unoccupied by
the sideband energy of the video
carrier. Thus, it can be seen that
trapping out frequencies at 10 or
20 ke should have little effect on
the desired signal.

The unit in Fig. 7, the “Line-
Out,” made by Jerrold Electronics,
has proved very effective in the
elimination of the beat frequency
produced with the offset-carrier
system. It utilizes a high-Q,
bridge-T circuit which provides
attenuation of about 30 db at the
interfering frequency. The unit is
available in two models: V-20
(shown) for 20-kc operation, and
V-10 for 10-kc operation. Both
models are tunable over a range
of =2 ke since TV transmitters are
allowed a variation of +1 ke from
their assigned frequencies.

Occasionally, a co-channel in-
terference problem which is un-
usually severe or which is caused

ki ]
f OBkt

;
5.9
(i}
‘v
v-2
4 - »

Fig. 7. Jerrold ““Line-Out’* Model V-20.
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ABOVE: A General Electric application enginecer
demonstrates, on set at right, superior sweep of G-E
horizontal amplifier tubes. Every tube is tested at the

factory for zero-bius plate current and plate-10-screen
current ratio—vour assurance of exceptional sweep
performance and top reliability.

General Electric horizontal amplifier tubes are
quality-designed for full-sweep, long-life performance!

A WHOLE series of design advancements combines to
make General Electric horizontal-sweep amplifiers high-

quality, long-lasting tubes.

Enlarged plate areas cut plate and screen emission,
two causes of shrinking raster and picture distortion. A
specially processed screen grid increases heat dissipa-
tion, and new, improved beam plates prevent glass
deterioration from electron bombardment of the bulb.

Also, the possibility of electrical leakage is sharply
reduced. Maximum spacing between elements . . . mica
slots . . . spraying of micas—these measures effectively
combat harmful inter-element leakage by lengthening

potential leakage paths.

All General Electric horizontal-sweep amplifiers have
button-stem construction. This strengthens internal

May, 1957 - PF REPORTER

tube structure, and gives greater heat conduction for
reduced electrolysis and air leakage. Advanced cathode-
processing techniques assure superior operation at low
line voltages, and finned or dimpled plate design

?

lessens daneger of “‘snivets’—dark, irregular, vertical
2

interference on the raster.

Select a General Electric sweep tube every time you
need a replacement! All G-E tubes have this same high
quality that will win new service customers . . . keep
your present customers satisfied. Electronic Compo-

nents Division, General Electric Co., Schenectady 5, N. Y.

Progress [s Our Most Important Product

GENERAL @3 ELECTRIC

161-1A4
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at Ward...

REAR FIN
ANTENNA

Newest, smartest, pace-setting rear
fin on the marker, Heavy chrome
plated—3 sections extend to 27”.
15-ft. lead with built-in signal # 4
booster.

... AND HERE'S MORE!

NEW FENDER PADS
...for 1957 cars

Fender Pads—

For mounting 8-Ball
mount antennas on
front fenders of
1957 cars. C-61

Fender Pads—

For mounting Tear
Drop mounts on
front fenders of
1957 cars. C-62

40

Model TF-56MO

TEAR DROP MOUNT

Fast-Selling &~
Ward

The fastest selling style leader of them all
.. . the replacement antenna with original
equipment styling. Mounts completely out-
side the car . .. easily . . . quickly. Heavy
chrome plate . . . 3 sections extend from
22" to 567

MODEL
NO. TFL-1

Also available as
dummy mount.
—Model TFD-1

Model
TCFR-1

Model
TCFR-2

1 11

Smart NEW
Replacement Masts

No need to disturb the mast.
Just slip on and tighten. Easi-
est, quickest replacement ever
developed. Bell-shaped collar
on mast fastens to stub of
original antenna mast with
Set sCrews.

Just a few of Ward’s new quality leaders that have joined the famous Ward
family — 8-Ball, Majorette, and Silveramic®. Order TODAY. For complete

information, write: Dept. PF-5,

See us in ROOM 509A—1957 Electronics Parts Distributors Show

Ward

PRODUCTS
CORPORATION

DIVISION OF THE GABRIEL COMPANY

1148 EUCLID AVE. ¢ CLEVELAND 15, OHIO
IN CANADA, ATLAS RADIO CORPORATION + 50 WINGOLD AVE. -+ TORONTO, ONTARIO

Indianapolis

Ch4
Cloverdale

Ch3
Louisville

Fig. 8. Adjacent-channel interference
is often encountered between these two
stations in the Indianapolis area.

by two stations operating on ex-
actly the same frequency will be
encountered. As previously men-
tioned, the only remedy is to use
an extremely directive antenna
which has a very high front-to-
back ratio. Antennas having these
characteristics fall into three basic
classifications: (1) yagi types, (2)
radar-screen types, and (3) an-
tennas especially designed to aid
in the elimination of co-channel
interference.

Adjacent-Channel Interference

With the exceptions of chan-
nels 4 and 5 or 6 and 7, stations
operating on adjacent channels in
a given area can also interact and
cause interference. The interfer-
ence results when the upper-
channel picture carrier and the
lower-channel sound carrier hete-
rodyne in the video detector. Fig.
8 shows the possibilities for
adjacent-channel interference in
the Indianapolis area. The fre-
quency of the sound carrier from
Louisville is 65.75 me, while the
picture carrier from Cloverdale
has a frequency of 67.25 me. As-
suming that both signals arrive at
the receiver and are not attenu-
ated by special circuits, the 1.5-
me difference frequency will ap-
pear in the video circuits when-
ever the receiver is tuned to
either channel.

Under the right conditions, this
1.5-mc beat frequency can cause

ADJACENT
SOUND
CARRIER

Fig. 9. Over-all response curve distortion
which can be caused when the 1.5-mc¢
beat frequency increases the AGC bias.
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IN GLAMOROUS NEW YORK CITY—ALL EXPENSES PAID PLUS $100 CASH

WIN A WEEKEND AT THE WALDORF FoR 2

IN THE PYRAMID TWIST-MOUNT CAPACITOR CONTEST
TOTAL—147 WONDERFUL PRIZES—PLUS A PRIZE TO EVERY ENTRANT . . . SERVICEMEN, ENTER NOW! YOU CAN'T LOSE!

May,

IT'S EASY TO WIN ANY ONE OF THESE WONDERFUL PRIZES:

GRAND PRIZE: Weekend at New York's fabulous Waldorf Astoria Hotel
for 2, guest of Pyramid. Air transportation from your home to New York
and return. Weekend of entertainment including a visit to the famous
Gaslight Club, dinner at the Waldorf's Starlight Roof, and breakfast at
the Waldorf. Air transportation CAPITAL Airlines Viscount.

1st PRIZE: One 4-drawer steel file cabinet plus your choice of 50 sets
of PHOTOFACT folders. Value: $120.45.

FIVE 2nd PRIZES: 5 CR-30 PRECISION Cathode Ray Tube Testers. dlr.
net $109 ea.

TEN 3rd PRIZES: 10 CRA-2 PYRAMID Capacitor-Resistor Analyzers. dlr.
net $92.50 ea.

TWO 4th PRIZES: 2 SW-54 NATIONAL Short Wave Receivers. dlr. net
$59.95 ea.

TEN Sth PRIZES: 10 JENSEN professional speaker units consisting of
a D-30 lifetime driver unit and RT-20 rectangular horn, dir. net $44.40
per set.

FIFTEEN 6th PRIZES: 15 TW CHANNEL MASTER 7 element “traveling
wave' TV antennas, Model 350. dlr. net $33 ea.

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95
in Pyramid capacitors, metal tool box and tool kit. dir. net $29.95.
THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you
to $10. (dIr. net) of Pyramid capacitors at your distributor.

9th PRIZE: WALCO twin-point diamond phono needle. dir. net $30. For
G.E. Var. Rel. Cartridge.

FIFTY 10th PRIZES: 50 WALCO needles for G.E. twin-point sapphires.
$3.50 dlr. net.

AND to all entrants a kit of 5 bypass and coupling capacitors featuring
the Pyramid type IMP.

It's easy to win any one of 147 big prizes—just follow these simpie rules:
Identify the unnamed Pyramid T-M capacitor in the TV set schematic
appearing on this page. Give the Pyramid stock number, name and model
number of TV set. Then mail your entry to Pyramid. Use coupon on this
page or obtain additional blanks from your distributor. A different
schematic will appear in these servicemen's magazines for 4 months.
Prizes will be awarded on a points-earned basis as fcllows: 5 points for
Contest No. 1; 10 points for Contest No. 2; 15 points for Contest No. 3;
20 points for Contest No. 4; and 10 points each contest for neatness.
Possible perfect score: 90 points. However it is not necessary to achieve
a perfect score to be declared a prize winner.

So act quickly...send in your entries early each month...you can't lose.

CONTEST No: 3

X8 me
La.-
Identity C1, A,B,C,D
CONTEST CLOSES JULY 15,1957

A PHOTOFACT STANDARD NOTATION SCHEMATIC © Howard W Sams 8 Ca, Inc.

1957 - PF REPORTER

JUDGES: M. Harvey Gernsback, editor director, Radio-Electronics
Oliver Read, Dsc, publisher, Radio & Television News
Howard W. Sams, Chmn. Board, Howard W. Sams, Inc.

HELPFUL HINTS

The unidentified capacitor in each entry will be a Pyramid Twist-Mount.
All schematics are of TV sets made in the U. S. by a known manufacturer
within the past 2 years.

Schematics for reference may be those published by the TV set manu-
facturers, Howard Sam's Photofacts, or by any other accepted publisher.
You may enter as often as you like but be sure to include a box top
(showing stock number) of any Pyramid Twist-Mount Capacitor, with your
letterhead or business card with each entry,

WHO MAY ENTER

Any Radio-TV serviceman or employee of a Radio-TV service company
may enter. Officers, employees, (members of their families) of Pyramid
Electric Co. or its advertising agency are not eligible to enter the con-
test. Al entries are limited to residents of the continental U.S. over
21 years of age.

All entries become the property of Pyramid Electric Co., none will be
returned and the decisions of the judges are final. In case of ties,
duplicate prizes will be awarded. This contest is subject to all federal,
state and local laws and regulations.

MAIL THIS ENTRY BLANK NOW!

Pyramid Twist-Mount Contest, Dept J
Pyramid Electric Co.
P.0. Box 633, Tyler Park Station, Nerth Bergen, New Jersey

Entry No. (1) (2) (3) (4)—(check one)—is: Pyramid stock No..

Twist-Mount values

Set manufacturer's name TV set model No.________
| enclose a box top (indicating stock number) of any Pyramid Twist-Mount
Capacitor together with my business card or letterhead or my employer's).

Contestant's name Positlon
Contestant’s address

City. Zone____State
Employer's Firm name.

Employer's address_

Clty. Zone____State,

My jobber’s name and address.

ENTER AS OFTEN ‘AS YOU LIKE—FOR ADDITIONAL ENTRY BLANKS
SEE YOUR JOBBER.

Capacitors, Selenium Rectifiers—for original equipment, for replacement

PYRAM'D ELECTR'C COMPANY North Bergen, New Jersey
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RM-412R

Build roday’s profits with

MALLORY

Mercury BATTERIES

—the batteries of tomorrow !

The amazing mercury battery, pioneered by
Mallory, helped make practical the
remarkable new pocket-size transistor
radios. Tiny, powerful, long-lasting, Mallory
Mercury Batteries are the fast-growing

line that will bring you profitable sales
today . . . even greater sales tomorrow.

Mallory Mercury Batteries excel in long
shelf life . . . in service life and economy
in transistor portables. To help spark
your sales, you get the backing of

year 'round promotion and strong
advertising in magazines like The
Saturday Evening Post, Time,
Newsweek, Business Week and

TV Guide.

See your Mallory distributor today,
and get full facts on the full line

of Mallory Mercury and
Zinc-Carbon Batteries.

RADIO
BATTERY

MALLoRY

P. R. MALLORY & CO. Inc.,. INDIANAPOLIS 6, INDIANA
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(B) Windshield-wiper effect.

Fig. 10. Interference patterns produced
by adjacent-channel interaction.

a marked increase in the AGC
voltage and thereby reduce am-
plification of the desired signal.
The  adjacent-channel  signal,
normally not falling within the
frequency ranges of the IF stages
connected to the AGC line, is
hardly affected by the bias change
and passes through to the video
stages at about the same level
The overall response curve in a
severe case might appear as in
Fig. 9. The symptom which char-
acterizes this situation is the “her-
ringbone pattern” (Fig. 10A).

The “windshield-wiper effect”
in Fig. 10B, although often symp-
tomatic of co-channel interference,
can also occur as a result of signal
spillover from the next higher
channel, particularly when the
selectivity of the receiver is not
as good as it might be. Since the
sync signals of the two transmit-
ters are not in step, the strongest
signal will synchronize the re-
ceiver’s sweep oscillators and ap-
pear stationary, while the other
will wander across the screen.
With more severe cases, trouble
will be encountered in trying to
synchronize either picture.

In receivers which employ prop-
erly adjusted adjacent-channel
traps, the interfering signal is at-
tenuated in the video IF stages
and no problem exists; so nat-
urally our concern is with the sets

PF REPORTER - May, 1957



needing such features but not
having them. One thing that could
be done, of course, is to install
traps that would resonate at fre-
quencies 1.5 mc above the IF pic-
ture carrier and 1.5 mc below the
IF sound carrier (usually 27.25 or
47.25 me for the sound carrier of
the next lower channel and 19.75
or 39.75 mc for the picture carrier
of the next higher channel), but
this would require that the set be
taken to the shop. Furthermore, in
any one instance, it is usually only
one signal that is causing all the
trouble—and there are simpler
and less expensive ways of cur-
ing it.

As with co-channel interference,
one solution is to employ a highly
directional antenna, or one that
discriminates against the wun-
wanted signal. Another point to
consider is that the customer may
desire to receive the interfering
signal, but under more ideal con-
ditions. If this is the case, a spe-
cial antenna system incorporating
a rotator might be ideal.

On the other hand, the interfer-
ing signal may not be usable. If
so, it can easily be attenuated with
a trap especially designed for that
purpose. Units which are tunable
over the high or the low VHF
channels are commercially avail-
able, and their makes and models
are:

Jerrold HQ-91 (Ch. 2-6)
HQ-92 (Ch. 7-13)

JFD WT26 (Ch. 2-6)
WT713 (Ch.7-13)

Meissner 15-7513 (54-108 mc)
15-7514 (108-216 mc)

Miller 6163 (150-250 mc)
6164 (75-150 me) A

rodrigues

"THERE'S NO SUCH THING AS AN
INACCESSIBLE NUT WITH ME, SIR!"

May, 1957 - PF REPORTER

MALLO

advertising to

TV set owners

For nearly four years, consistent Mallory
advertisements in TV GUIDE—read by over
4 million TV set owners—has been explaining
to your customers some facts that they should
know. We’ve been telling the public that TV and
radio service is a skilled profession, and that you
service engineers are doing a mighty important
and responsible job in keeping them supplied
with entertainment, news, sports and all the
other good things that fill the air today.

For many years, Mallory has taken the lead in
working with and for the service professions
— by promoting standardization, publishing
helpful reference material, providing assistance
on technical and customer-relations problems.
This advertising campaign is a part of our con-
tinuing program of sup-
port for you service en-
gineers in the important
work you are doing for
today and for the future.

" M P.R. MALLORY & CO.Inc.

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




Frg. . Rear quarter view of th: new Westinghouse chassis.

Convergence
HV Rect. Control Panel
Socket

Fig. 2. Side view of the Westinghouse chassis with HY cover removed. Note the
insulation used between the anode connector and convergence control panel.
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WesTing house
With Its 227
Rectangular Tube

by Calvin C. Young, Jr.

\ Fletd
Edge Neutralizing
Magnets Col

Fig. 3. Locations of the equalizing mag-
nets and field neutralizing coil on the
front of the new color set.

A 22" glass rectangular picture
tube mounted on the chassis and
a series-parallel filament string
are two of the dramatic depar-
tures in the 1957 color receiver
being produced by Westinghouse.
Here’s a detailed examination of
the innovations in this new re-
ceiver.

The Picture Tube

Not only is the picture tube
rectangular, but it is glass, not
metal, and is mounted on the
chassis instead of in the cabinet.
As you can readily see in Fig. 1,
no magnetic shielding is employed
over the bell of the picture tube.
The grounded aquadag coating
serves as the negative plate of a
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PALOT LAMP, FIELD NEUT CONT 295V 23V
500 MFD BOMA — 34A
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HV filter capacitor — the other
plate is the internal coating to
which the anode potential (25KV)
is applied. The electron-gun as-
sembly and the arrangement of
the three color phosphors are the
same as in the 21”7 metal shadow-
mask tubes.

In Fig. 2 you can see the heavy
sheet of high-voltage insulating
material which prevents arcing or
corona from the anode bulb con-
nector to the control panel; this
also provides protection for the
technician when he is servicing
the receiver.

Shield Between Defl.
and Conv. Yokes

S Yoke
Adjustment
w' " Slot

Edge Magnets and
Field-Neutralizing Coil

Both field-equalizing magnets
and a neutralizing coil (Fig. 3)
are provided to compensate for
extraneous magnetic fields which
would otherwise affect color pur-
ity. Additional magnets can be
accommodated should they be re-
quired for optimum purity. These
additional magnets clip to the

Laferal

Corrector
i

Fig. 5. In addition to the standard auxiliary components, the picture-tube assembly
in the Westinghouse set incorporates a magnetic centering device.

metal rim strap and may be ob-
tained from Westinghouse distrib-
utors. Up to two additional mag-
nets may be placed on each of the
four sides ( a total of eight addi-
tional magnets).

Control of the current through

May, 1957 - PF REPORTER

the field-neutralizing coil is ob-
tained through the use of a poten-
tiometer and a polarity reversal
switch (Fig. 4).

Convergence Assembly

A convergence yoke comprised

of both electromagnets and per-
manent magnets (Fig. 5) for each

‘electron gun is positioned on the

neck of the tube so that each set
of coils is aligned with the mag-
netic pole pieces at the end of
its associated electron gun. The
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