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1 ®  Fasten Coupler to Wall or Mast

2 Measure TY o- FM Leads Exactly,
m Then Attach to Coupler

3 Snap Cap On For Easy,
=  Neat Instaliction

NEWLY
DEVEI-UPED>‘< THAT GOES ON FAST AND EASY!

S e .
L o *This coupler is mounted BEFORE leads are attached.
N, . ,:1 Now at last you can get 2-Set TV or FM Couplers engineered for highest
= ﬁ efficiency and easier, neater installations. They're designed for mount-
@ TV MAST

A Ing against a wall or on a mast before attaching leads, eliminating

g

R o guesswork and messy connections. Couple two TV or two FM sets, or
r e one of each . . . enjoy greater signal strength on both!
STRAP TYPE/?f
STAND-OFF |

STANDARD model will couple any two sets to one
antenna. Perfect match without interference. For most
receiving areas.

No. 8817 List $2.50

LOW LOSS model is similar to Standard, except it is
designed and engineered specifically for fringe areas.

No. 8918 List $3.50

COUPLERS ARE PACK.
AGED IN COLORFUL,
PROTECTIVE BUBBLE
PACK.. . OISPLAYED
ON THIS SELF-SELLINE
WIRE DISPLAY.

GENERAL CEMENT MEG. CO.

division of Textron Inc.
Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, U.S.A.

FREE new G-C Catalog and other lit-
: erature. Send postcard today!
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Admiral
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Admiral Model PS 17F22
Chassis 15B3

This new 17” portable features wire-
less remote control, plus a front push-
bar for power tuning. To clean the safe-
ty glass, both chassis and picture tube
must be removed.

The silicon rectifiers powering the
“hot” chassis are soldered to the smaller
of two printed boards employed. With-
out the remote transmitter in its storage
place, you might wonder about the de-
vice attached inside the cabinet near the
horizontal output tube. Actually, it is a
magnet to hold the remote unit in a
pocket-like indentation on the outside of
the cabinet. The reset button is used to
restore power to the set should the AC
circuit breaker open. An 8-ohm, 12-watt
surge-limiting resistor is connected in
series with this protection circuit, and
is located on the wiring side of the
chassis.

Lifting up the top lid of the high-
voltage cage, you'll find a 1G3GT rec-
tifier and a side-mounted flyback trans-
former. When called to service this set,
check your caddy for a 2ER5/GG RF
amplifier, 3DK6 video IF, and 10DE7?
vertical sweep tube. Although you won’t
find a width, drive, or horizontal-linear-
ity adjustment employed in this chassis,
you will find height and vertical linearity
controls, which are accessible through
the hollow shafts of the contrast and
vertical-hold controls on the front.

To set up the power tuner for auto-
matic channel selection, you merely push
in on the index knob and turn slightly
clockwise. If the tuner skips, insert a
3/16" screwdriver blade into the hollow
collar of the tuner shaft as shown, and
turn to the desired channe! number. Push
in on the index knob and make a half
turn counterclockwise until a stop is felt.

The hand unit for the Son-R remote
control enables the operator to select
channels, turn the set off and on, and
vary the volume level in three steps. For
proper control of volume, the manual
control must be preset for a maximum
desired level.

The remote amplifier chassis is posi-
tioned across the lower right section of
the main chassis and employs a 12AX7,
6AV6, 6UBA, and 6BJ8. The TV may
be operated without the remote chassis
by connecting a jumper between pins 1,
10, and 1! of the remote socket, and
another between pins 5, 9, and 12.
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W ... PREVIEWS of new sets

HEIGHY
= VERT.
Muntz Model 21LTS AN

This new 21" table model features an
all-metal cabinet, 110° picture tube, and
operating controls all grouped within the
channel selector knob on the side of the
cabinet.

Since the physical layout of the chassis
forms sort of a “J” pattern in the cabinet,
one can see why the manufacturer re-
fers to it as their “J” series. The chassis
is conventionally wired and powered by
a single silicon rectifier. Only four ser-
vice adjustments are shown on the rear
of the chassis because the set is designed
so that width, drive, and horizontal
linearity are not required. In addition
to the CRT and high-voltage rectifier,
the “hot” chassis employs only ten series-
string tubes—a 2CY5 RF amp, 6CG8
converter, 3BZ6 video IF, SBW8 video/
sound/AFC, 6BA8SA video out/sync.
6AWSA sound IF/audio out, 12AVSGA
vertical, 6CG7 horizontal oscillator
25DN6 horizontal output, and
19AU4GTA damper. It’s interesting to
note that the pentode section of the
SBWS is used as both a video IF and a
reflex amplifier for the first sound-IF
stage.

To clean the safety glass and screen
on this particular set, the cabinet must
be removed from the picture tube-and-
chassis assembly as shown. This is ac-
complished by removing the control
knob assembly, the Phillips screw on the
side of the cabinet, and the four bolts
holding the chassis mounting board at the
bottom. After unsoldering the speaker
leads, lift the cabinet up and off the
chassis assembly. Be verv careful not to
twist the cabinet frame, since the result-
ant strain may cause the safety glass to
shatter.

To touch up the oscillator adjustment
on the Hot-Rod tuner, the cabinet must
be removed. Special holes are provided
in the plastic gears on the front of the
tuner so that adjustment can be made

as pictured. -~

On the front side of the chassis you'll e _
find a power rectifier, surge limiter and FILAMENT IPOWER
filament-dropping resistor. The silicon ~ RESISTOR RECTIFIER
rectifier is a 500-ma unit with soldered s :

leads, while the surge limiter protecting
the rectifier circuit is a S5-ohm plug-in
type fusible resistor. The series-filament
resistor located directly behind the high-
voltage cage is rated at 36 ohms—15
watts.

2 PF REPORTER/August, 1959



BRIGHTNESS
HORIZ.
HOLD

AGC

‘HELGHT

HORIZ.
FREQ,

L

PUSIBLE N
RESISTOR N

a3 HORIZ.

ANTENNA VHF

TUNER

¥

COUPLING
colL

WARNING

Te ind cate presence of high voltage, arc snode t
lead to HV. cage only. ‘_GHF
e mma 3 ‘MER’\‘
A i 3t

5[6"‘/!;/

—

Trav-Ler Model 1770U
Chassis 750-19

You'll recognize this 17”7 portable by
its two-tone metal cabinet, UHF tuning
knob on top, and additional controls on
one side. It also features a har-like carry-
ing handle and built-in telescoping an-
tenna.

With the back off, you'll find a vertical
chassis driving a 17BZP4 110° picture
tube and 4” PM speaker. The chassis is
“hot,” and an isolation transformer
should be used when operating it out-
side the cabinet. Although the receiver
is fairly compact, no printed wiring is
employed and all tubes can be easily
reached. In the series-string lineup you'll
find a 2BN4 and SCG8 in the VHF
tuner and a 12DBS used as the vertical
multivibrator.

Two silicon power rectifiers are sol-
dered to a terminal board at the bottom
center of the chassis. This voltage-doub-
ler supply is protected by a plug-in fusi
ble resistor (5.6 ohms-7 watts) positioned
just left of the high-voltage cage.

As pointed out in the photograph, a
special surgistor is mounted on top of
the high-volitage cage. Appearing as a
thin wire-wound resistor, the unit is a
time-delay device incorporated in the
power line circuit to prevent excessive
current surges when the set is first turned
on. Incidentally, the door of the high-
voltage cage, which is held by only one
14" screw, slides down far enough to
permit replacement of the [B3GT recti-
fier without requiring removal of the
chassis from the cabinet.

When you first examine the input cir-
cuit of the built-in antenna, you may
wonder about the assembly mounted on
a small insulating board at the top of the
cabinet near the tuners. Actually, it's
an antenna coupling coil composed of a
few turns of wire around a powdered
iron core. This tapped coil matches the
single-ended antenna to the 300-ohm
bualanced input of the VHF tuner.

Oscillator slugs of the tuner are ac-
cessible after removal of the small metal
cap or plug from the top of the cabinet
as pictured. This adjustment requires a
long narrow alignment tool. By the way,
it might also save a little time if you
know in advance that the chassis and pic-
ture tube must be removed in order to
clean the safety glass and screen on this
set.

August, 1959/PF REPORTER 3



Wesfingho;:se
Model H21K272
Chassis V2375-1

This vertical 21” console with both
8” and 5” speakers in a recessed sound
chamber is one of the new Wheaton
series. Operating controls, including vol-
ume with push-pull on/off, channel se-
lector, and contrast, are positioned at the
top front corner of the cabinet. Bright-
ness, vertical hold, and horizontal hold
are located near the center of the cabi-
net, up under the top trim strip.

With series-filament tubes and two
silicon rectifiers, the chassis is basically a
horizontal style employing one large
printed-wiring board. Although the yoke
is not supported by a direct brace of any
kind, the entire chassis (including tuner,
controls, and picture tube) is one com-
plete assembly, and may be removed
from the cabinet as such. Among the
service adjustments on the back of the
set is one labeled sync. This is a stability
control to improve synchronization in
areas with high noise levels. Although no
control is provided, AGC may also be
varied by removing a special jumper
from across the grid resistor of the keyer
tube. The horizontal multivibrator trim-
mer, located on top of the printed board
near the horizontal frequency adjust-
ment, is a variable capacitor with a range
of from 19 to 160 mmf. This component,
under certain conditions, is adjusted to
obtain a zero potential on a special test
point in the grid circuit of the multi-
vibrator.

A small VHF tuner (employing 2CY3
and 5ATS8 tubes) and all front operating
controls are mounted to a chassis brace
above the picture tube. Tuner oscillator
adjustments are accessible after remov-
ing the channel selector and fine tuning
knobs. You'll find that oscillator coils for
all channels except 2 and 7 are series-
connected, and utilize a single slug for
tuning each pair (3 and 4, 5 and 6, eic.).
By turning the selector knob to the de-
sired channel, the proper oscillator slug
will always appear in the adjustment hole
on the front of the tuner.

To clean the safety glass on this
model, take out the three '4” hex-head
screws holding the glass retainer at the
iop. To remove this strip, it may be
necessary to gently pry one end loose as
shown in the photograph. After the too
of the glass is free, tilt outward and lift
up. When replacing the glass, make sure
the rubber strip is in place across the
top edge of the glass.
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Here's how the NEW

LaarTHioy._

.

BONDED™

\—_ TV-RADIO-SERVICE

>

\" _—_4/

—

B —
S = _

PROGRAM

Builds Television-Radio
Repair Profits for You!




Program Means

The New

”

More TV-RADIO repair business for you

O0) —Day TV-RADIO




because your service includes this exclusive

Repair Bond

The RAYTHEON Bonded Dealer Program

is a selective deal for leading independent dealers

Here at last is the profitable way for leading in-
dependent service dealers to cash in on the pres-
tige of the nationally respected Raytheon Brand
Name. You get all the benefits and advantages of
a nationwide service program, yet you’re the
boss!

Only qualified, local independent repairmen
with adequate service facilities can participate
in the exclusive, protected RAYTHEON
BONDED DEALER PROGRAM! This gives
you the competitive advantage of being the man
for your prospects to call. It gives you the sales-

power of being local HEADQUARTERS for
BONDED TV-RADIO SERVICE.

It’s dynamic! The Raytheon Bonded Dealer

Program is the most complete profit plan in the
industry. You get top-quality Raytheon products,
technical service, sales aids, promotion materi-
als, business-building local advertising mate-
rials, news of the latest service developments—
and more. There’s never been anything like it be-

fore! And, profits prove that it really pays to be
a RAYTHEON BONDED SERVICE DEALER.

That’s not all! Raytheon backs you with the
most comprehensive advertising campaign
you’ve ever seen. Dealers coast-to-coast are cash-
ing in on Raytheon’s dramatic advertising. It’s a
tremendous localized program that tells all in

your town that you’re the man to see for bonded
TV-Radio service. . .

it features...
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RADIO
Stars of TELEVISION
MOVIES

remind customers in your town to look for your
name in TV GUIDE and LOOK!

They're on famous N B C

.4 <717
s Sy k¥

’
Starring such personalities as 7 % .

* FIBBER McGEE & MOLLY % ED "Archie” GARDNER
* ERNIE KOVACS » BOB & RAY *
* AND MANY OTHER STARS

... ALL working for you, round-the-clock,
throughout the weekend.




Here’'s how you can cash in



Tune up for
Profits

with the

NEW

- BONDED™
\__ TV-RADIOSERVICE

~——

Let every TV and Radio set owner know that you're
Headquarters for this sensational program!
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” YOUR PLACE :
OF BUSINESS... CUMNUNITY TELEVIZH
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Here's all the advertising and

promotional material you

need for your own. ..

You get everything you need to tell ’em and sell ’em! Yours free when you
sign up as a RAYTHEON BONDED SERVICE DEALER ...
identification materials, publicity, newspaper mat ads, radio and TV spot
commercial scripts, window displays, the impressive, official

Raytheon Bonded Certificate—and more.

All these sales-tested merchandising materials come to you in the FREE o
Bonded Dealer’s Merchandising Kit. These colorful advertising Merchandising
and promotion pieces are tailored to your needs. Each is an eye-catching, Kit

sales-building device to build your business and profits. Only
Raytheon gives you this complete individualized package.




Free Merchandising
gives you everything you

Yours free, when you sign up as a Raytheon Bonded Dealer. It’s a com-
plete advertising and promotion program tailored to your needs!

Bonded Dealer
Certificate (spa 7202)

Certifies that you are a qualified Raytheon
Bonded Service Dealer. Prominently displays
your name. It’s a handsome two-color, 11" x
147" certificate . . . comes in a glassine case
ready for framing. Lets all who come into
your place of business know that they can
count on you for reliable repair service. Even

has the Code of Ethics which builds custom-

er’s confidence.
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Identification Card sea 7225

Official pocket-sized card identifies you as a
Bonded Service Dealer. Wherever you call, cus-
tomers will see by your card that they can de-

pend on you as a qualified TV-radio serviceman
whose work is backed by the exclusive Ray-
theon Bond. The handy pocket pass goes wher-
ever you go—ready for instant use.

repair work for full
90 days. It’s a brilliant full-color display, var-
nished to retain its beauty. Built-in easel for
easy setup anywhere.



Kit.

need to be H() for this profitable program!

FRANK'S RADIC SERVICE
APPOINTED BONDED
ELECTRONIC TECHNICIANS

—— ——— e,

—_———————— - ——

/”\Il‘f‘l"’

Publicity
Release (srq 7232)

Announces your ap-
pointment as a Ray-
theon Bonded Service
Dealer. It’s important
news for your commu-
nity. All you do is send
this announcement to
your local paper with
your name and address.
Professionally written,
it gives all the details
that interest prospective
customers . . . tells them
that you are a selected,
qualified service dealer
... tells them about
your 90-day guarantee,
backed by bond.

Newspaper Ad Mats

(SPQ 7266, SPQ 7267, SPQ 7268,
DLQ 7000)

They’re sure to be read! They tell
the facts of the Raytheon Bonded
Program . . . tell everyone that
you're the man to see for bonded
TV-Radio repair service. And,
only you can cash in on these dra-
matic advertisements. You get
them “all set” ready to run.

YOU ALSO GET FREE
. One hundred 90-day Customer Bonds.

(Additional quantities available through
your Raytheon distributor.)

2. Business Builder Book (SPQ 7044).

3. Samples of Direct Mail Postcards.

. Samples of Business Aids

Letterheads « Blllheads

[/ et \\ D

Radio-TV Spot Commercial
Scripts (spa 7233, 7238)

Just right to reach customers at home, in car or
out-of-doors. You have a choice of 15-second or
one-minute spots for both TV and radio. These
highly listenable spots tell your prospects that
you’re Headquarters for the Raytheon Bonded
Repair Service. Best of all, with them you can
cover prospects round-the-clock.

Envelopes « Calling Cards
Job Repair Tickets
Pressure-sensltlve Repalr Stickers

5. And a selection of lithographed
displays with window streamers.

Window
Decal (pia 7001)

Easy to apply, this strik-
ing red and gold decal
identifies your place of business to all who pass by.
Lets them all know that you have been selected as the
Raytheon Bonded TV-Radio Repair Service . . . invites
customers to come in and see you day and night.



Your Distributor
backs you with

Your local Raytheon Tube Distributor is ready to
pitch in with prompt service and merchandising

Your Name in Your Local
Classified Telephone Book

Your name and address can be listed under the special
Raytheon Bonded TV-Radio section in the

Yellow Pages of the telephone book in your
community. You get additional value from this deal
because the telephone company carries on

its own program of popularizing the Yellow Pages.
Just about everyone checks the Yellow Pages

for service when in need. Here’s your opportunity
to cash in on their reading habits.

: @@%ﬁlﬂﬁ:& @ﬂﬂﬂ-ﬁtﬂ
i) mﬁwﬁ‘m 1

Your Name on Outdoor Spectaculars

Colorful, eye-catching outdoor billboards in prime
shopping areas . . . car and bus cards—all part

of the Raytheon Bonded Service Program.

And, you can have your name displayed
prominently. Call your Raytheon Distributor for
details on how you can have your name on

these sure-fire sales builders.

“Welcome Wagon” Working for You

Gives the “Glad Hand” to new residents in town—as
they arrive. Gives you exclusive representation

as the Raytheon Bonded Service Dealer.

Each new resident gets a gift in your name—you get

a head start towards their service business. You

also get names and addresses of new homeowners for
follow-up action. “Welcome Wagon” is the

nationally recognized “ice-breaker” for new business.




ATDS like these!

cooperation. See him soon for profitable deals

exclusive for Bonded Dealers only!

Eye-Catching Window Valance /y/L

Smartly designed in red
and gold, this colorful
valance will really dress
up your place of business
... will give your
storefront a whole new
look. It sparks up your
windows, makes your
entire place of business
more attractive.

=
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Outdoor Sign

Finished in colorful metal—
and featuring the
Raytheon Bonded Service
Dealer seal. Eye-catching
sign identifies your store as
headquarters for the
Raytheon Bonded Repair
Service to all who walk or
drive by. Ready for fast, easy
installation on side of
building, on store front or
in parking area.

Truck ldentification

Large, impressive Bonded
Dealer decal, easy to apply to
side of car or service truck.
Weather-resistant, it will
really dress up your vehicles
...1t’s a traveling
advertisement for your
services! What’s more,

it identifies you as the
Raytheon Bonded

Service Dealer.

Business &
Shop Aids

A complete series of
professionally designed
printed materials . . . business
cards. .. letterheads . ..
billheads . . . job repair tags
.. . reminder stickers for
repeat business. Everything
you need to get full benefits
from the Raytheon Bonded
Dealer Program. CHECK
FREE SAMPLES

THAT YOU GET WITH
YOUR ORIGINAL KIT.

Direct Mail

One of the most economical
methods for developing
service business. You get a
complete campaign that
sells the bonded dealer
guarantee . . . features your
name and address. The
informative, colorful, tested
sales builders—available
with or without your
Imprint.

And, Coming Soon:

o RAYTHEON BONDED DEALER PUBLICATION
o BONDED DEALER AWARD PROGRAM

o TECHNICAL ADVISORY SERVIGE

o INDUSTRIAL SERVICE REFERRAL PLAN

A complete program ready
to go to work for you }



YOU can

put this powerful bond
bui

AYTHEON BONDED
TV-RADIO Service Dealer we

agree t0

. GUARANTEFE ALL OUR RADIO Al AlR WORK FOR 90 DAYS FrOM DATE (pEALER MUST FURNISH ITEMIZED
PERFORMED AND REPLACEMENT PARTS VS ¥ A xsTaraEp, and if such repair work is IXVOICE WITH THIS ROND. )
unsatisfactory to the customer within the guar eriod, wi additional charges, 1@ correct
any faulty workmanship and replace anv’ defective materials which may he necessary 0 complete The Service work which we have

satisfactorily the radio and television repair wark for which the customer has paid- corpygt mﬂ as specified
Use anly parts of recognized quality in such repair work- onhthd abCe Thloite is guaranteed

2.

3. Not charge more than list price for parts installed in such repair work. :?z'ﬁ g W&EEK&:
4. Test customer’s tubes as accurately and reliably as possible. have been paid in full. This guar-
5. Keep charges for labor in such repair work at a fair and reasonable level. i‘!{ fa I»Q E parts and
) at This

7

tahor mstal me as item-

perform only such repair work as is necessary of authorized. e 9
izegwy (oic
Maintain and use service equipment essential to good repair work and reliable checking of tubes: maﬁ dazﬁd R\E\Q

8. Maintain in such repair work the high quality service indicated by the experience reguired of all from accidents. attempted repairs.

vice Dealers and £ snalty v, an Hilinois Corporation. has issued neglect o abuse by the owner-
a Bond 01t hehalf of Raytheon Manufacti s principal. for the hencfit of cnstomers of
anv Ravtheon Bonded Service Dealer ad teon code of ethics. stated above:

Fhis Bond coverd ik ﬁn/mmw/ on

it o

as listed in the attached invoice No.
e Berd a0 i o e o 25

y’;yne(/
Dealer Signature: E CONTINENTAL CASU ALTY COMPANY

T Boxp 8 st TO THE FOLLUWING CONDITIONS: Laahility of principal ond ofi

Swrecty with respeet o the ahoue dealer is Fiee Hundred 00ths (850000 /
Doltars in the aggrepate 1 o clalwonts i any one your O Tun Hundred and Filty 2

ol o/ 100ths (3250000 Dottars for ang o0 claim incoltint any singte repars ol 7, ;%/b

proaient

actual size

Reme
mber. .
. );our customers will see and lear.
-I:)na’ throughout the year in 7 ateut e
« TV GUIDE
Lo * NEWSPAPER ADS

. - OUTD
NBC MONITOR +CAR C?A%'EEOSTERS
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Sicn up!

Clip ... Fill in and Mail Coupon Today/
Join today! The RAYTHEON BONDED DEALER PROGRAM is the

outstanding profit plan for independent dealers like you. There are no
dues! No fees! No gimmicks! It’s open to recognized local, independent
service dealers who believe in serving the public with top-quality mate-
rials . .. skilled services . . . fair prices.

Your efforts will be backed by the Raytheon Bond . . . National Adver-
tising . . . Local Promotions. . . the FREE Bonded Dealer Merchandising
Kit . .. Display Materials . . the best Distributor Service in the Industry

. . new bigger and better PROFITS!

All you do to join is cut out the form below, fill in, check off the mate-
rials you desire and mail to RAYTHEON. Raytheon will notify your
sponsoring Raytheon Tube Distributor who will arrange all the details.
If you are accepted as a Bonded Dealer, your distributor will work with
you to see that you get all the benefits of the Raytheon Bonded Dealer
Program.

That’s all there is to it ! It’s easy—but best of all it’s profitable—sign up
today and cash in on this dynamic, exclusive profit program !

arhiny

) YES—I’m interested in taking full advantage

of the nationally advertised Raytheon Bonded Dealer Pro-
gram. | understand that there are no dues or fees involved,
and that this program is limited to full-time, independent
TV-Radio service dealers.

Check which you want: ST A

) FREE Merchandising Kit BUSINESS ADDRESS:

[0 My name listed in -

TV Guide and LOOK cITy: ZONE: STATE:

[] Yellow Page listing

] Store identification TELEPHONE NO.:

) Truck decal

(] Direct Mail material YOUR SIGNATURE & TITLE:

U1 Business Aids

] Mail to Mr. William Grey, Raytheon, 55 Chape/ St.,
Newton 58, Mass.




Th iS iS the builds customer confidence

and repeat business for you

program
you’ve as ked for, t puts your name before your

prospects through year-round

local and national advertising

® gives you the exc/usive use of

an official 90-day repair bond

for each customer

® backs you with full-time

promotional support.

Sign up NOW...
to build for the future!

DISTRIBUTOR PRODUCTS DIVISION

55 CHAPEL STREET - REWTON 58, MASS.

PRINTED IN .U.5.A DLQ 704
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PROFIT PROFESSIONALLY ON EVERY CALL WITH

W LOW-COST PROFESSIONAL
Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only with a genuine
dynamic mutual conductance tube tester can you make
a complete and accurate test under the actual
dynamic operating conditions of the TV set. The
compact new ‘550" is not just an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professional servicemen—use

B&K Dyna-Quik. There is nothing like it.
Model 550

w S119%

Get More for Your Money

—IN SPEED, ACCURACY, AND VALUE

MODEL 550 DYNA-QUIK TUBE TESTER
Tests Each Section of Dual-Section Tubes Separately

Save Customers
~—SAVE CALL-BACKS, SAVE COST

Greatnew value in professional quick-check at small cost.
Provides more tube sockets to test more tubes faster.
Accurately checks most of the TV and radio tubes usually

e'ncountered in e.veryday service work. Tests each sec- HE i‘,s‘», Se// Mo,'e ’abe5

tion of dual-section tubes separately. Measures true g

dynamic mutual conductance. Checks tubes for RS —MAKE MORE MONEY PER CALL
shorts, grid emission, gas content, and leakage. Com- 5 f

pletely tests each tube in seconds, checks average TV
set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides automatic line voltage
compensation. 7-pin ond 9-pin straighteners on panel.
Handsome, luggage-type carrying case. Net, $1 1993

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portable Tube and Transistor Tester

Accurately checks over 99% of the tubes most widely
used in television receivers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on socket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of multiple
tubes separately for GM, Shorts, Grid Emission, Gas L, Model 650
Content and Life. Includes 16 spare sockets and ample
filament voltages for future new tube types. Transistor
Section checks transistors, diodes, and selenium recti-
fiers. Luggage-type carrying case. Net, $16995

Ba K MANUFACTURING CO.
3726 N. Southport Ave. ¢ Chicago 13, lllinois

See Your Distributor or Send Now for Bulletin ST24-R Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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BLACK BEAUTY

CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. Capacitance tolerance is held to +10 %.*

e The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . . . to give you performance
that can’t be beat.

e Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

26 PF REPORTER/August, 1959

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . 2ll at regular prices!

e This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
bard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 105 Marshall St., North Adams, Mass.

SPRAGUE"

world’s lavgest capacitor manufacturer

*From .001 uF up
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including Electronic Servicing

VOLUME 9, No. 8 AUGUST, 1959
CONTENTS
Previews of New Sets 1
In-the-home servicing data on four new sets,
Video Speed Servicing 5
Service hints for Magnavox and Zenith chassis.
Letters to the Editor 32

Let’'s Talk About
Vertical Sweep Systems Allan F. Kinckiner 40

First of a "“meaty’”’ 2-part coverage
that really pins down the facts.

How to Choose and Use Microphones Alan Andrews 42

Audio Facts—Tells all about impedance, directivity,
sensitivity, and frequency response.

Scoping Modern TV Circuits 44

Analyzing signal waveforms in a -BU8 sync,
AGC, noise-canceller circuit.

Bench Servicing New Sets Thomas A. Lesh 48

How to save time servicing Sylvania’s
"dualette’’ table-model portable.

Notes on Test Equipment Les Deane 52

Lab reports on the use of EICO’s 1020

power supply and RCA’s VTVM kit.
Induction Heating Applications Mel Whitmer 54

Servicing Industrial Electronics—How induction
heating equipment works to serve industry.

Dollar & Sense Servicing 56
Tips For Techs John A. Comstock 58

Hints on Horizontal
Multivibrator Servicing Calvin C. Young, Jr.  $2

Quicker Servicing—Case history reports on
several tricky horizontal-sync troubles.

Understanding the Decibel Jack Beever 66

Something to help you know db figures
as well as you do ohms and volts.

Making Use of the DC Oscilloscope Stan Prentiss 70

Across the Bench—How a scope can serve as an
AC-DC voltmeter.

Coming Next Month 73

The Troubleshooter 74

Product Report 93

Free Catalog & Literature Service 96

ABOUT THE COVER

Nobody with any sense at all would
go out of his way to pick on a
bumblebee—but what do you do
when one picks on you? Anyone

got an idea that will get our cover
serviceman ovut of this uncompromising
situation without sacrificing

his tender nose?




For TV Technicians

A New
Volt-Ohm-

Milliammeter

...special ranges for

transistor applications!

sk Also available as a KiT..,
only $29.95%
0 N LY Easiest-to-assemble ever!

(includes batteries, cable and probe with slip-on alligator clip, ground lead and clip)

RCA WV-38A
VOM

@ L

sooMA L JouA

y Lurs
25v 7 1A L 25Y oA
oV rel 304 n,
. :
-

_Re10? s
v 2,000 aved
250 10

ov
outPuT 300

4

9oV
) cS8Y

3000 wv.jBA “;IV o

*User Price (Optional)

WV-38A SPECIFICATIONS

Input « 20,000 ohms per voit
Resistance on DC
5,000 ohms per voit
on AC
Accuracy e +3% DC, =5% AC
(full scate)
Regular « 2.5, 10, 50, 250, 1000,
Scales 5000 volts, AC and DC
« 50 ua,l, 10, 100, 500 ma,
10 amps (DC)
Extra e 250 my. and 1 volt (dc)
Scales
Frequency « AC—flat from 10 cycles
Response to 50 Kc (usable
response at 500 Kc)
Ohms « 3 ranges: RxI—{0-2,000
ohms), Rx100 (0-200,000
ohms), Rx10.000
(0-20,000,000 ohms)
Dimensions « W.5Va” H.67s"”,D. 318"
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EXCLUSIVE! Extra 1-volt and 0.25-volt (250 mv) dc ranges for
servicing transistor equipment!

EXCLUSIVE! New handle clips accommodate probes and test leads
for extra carrying convenience!

You’ll do a more professional servicing job with this highly accurate,
versatile and stable VOM—a world-beater from the world
leader in electronics!

Never so many valuable features packed into a VOM!—Ohms-divider
network fuse-protected. Easy-to-read scales! Extra-large 54-inch
meter. Polarity reversal switch. Improved frequency response.
Full-wave bridge rectifier. Less circuit loading. Standard dbm ranges.
PLUS—modern styling—it’s an instrument you’ll be proud

to “show off” in the home or the shop!

See it at your local RCA Test Equipment Distributor!



on the go...

RCA PRESENTS

A New

VoltOhmyst

... with additional scales

s

VorrOnsrst
pive

. y, @
s

saer,
bt

for accurate low-voltage

measurement

RCA WV-77E
VoltOhmyst

ONLY

X RCA WV-7TE(K) VoltOhmyst Kit
only $29.95*
Easiest-to-assemble ever!
*Us er Price (Optional)
3 - ! 2
(includes test probes and leads, and ground elip and lead) FREE—New Booklet, “Servicing Is Easy with

an RCA VoltOhmyst”offered with the purchase

of a WV-77E or WV-77E (K) ($1.00 value).

SPECIFICATIONS

Measures:

DC Volts-—-0.02 volt to 1500 volts
in 7 overlapping ranges

AC Volts (RMS)-0.1 volt to 1500
volts in 7 overlapping ranges

AC Volts (peak-to-peak)—0.2 volt to
4000 volts in 7 overlapping ranges

Resistance—from 0.2 ohm to 1000
megohms in 7 overlapping ranges.
Zero-center indication for discrim-
inator alignment

Accuracy—+3% of full scale on dc
ranges; =5% of full scale on ac
ranges

Frequency Response —flat within
+5%, from 40 cycles to $ Mc on
the 1.5, 5, and 15-volt rms ranges
and the 4, 14 and 40-volt peak-to-
peak ranges

DC Input Resistance—standard 11
megohms (1 megohm resistor in
probe)

Prove it to yourself! Here’s a VITVM you can use almost anywhere

—in the home, shop, or factory—combining flexibility,

accuracy, and dependability!

Look what you get-—ohms-divider network protected by fuse—
ultra-slim probes and flexible leads for getting into those tight spots—
leads, probes, and power cord can be stored in sleeve attached to

handle for increased portability—separate scales for 1% volts rms
and 4 volts peak-to-peak maintain instrument accuracy on low ac
measurements—all lettering on front panel acid-etched

to last the life of the unit!

The RCA WV-77E VoltOhmyst is available “off-the-shelf” from your
local RCA Test Equipment Distributor. See it, try it—bet you buy it!

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

®

Avugust, 1959/PF REPORTER
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Display rad: with wall banger $23.95, cr free
wit1 purchcse of 550 General Elect-ic tubes.
Rack with flool easel, $25.95 or 700 G-E tubes.




Streamlines Your Tube Sales

for Fast Turnover, Top Volume!
s ¥

R

Rack can be hung on a Gk’
wall if floor space ?

A second display will
accommodate additional

Your tube inventory
can easily be checked

Missing cartons show
what tube types you

at a glance.

should reorder.

A General Electric “first”.,.that sells more
tubes, saves record-keeping, provides the
tubes you need when you need them! This is
G.E.’s new PROFIT* Program, packaged for
you in the finest, most complete tube display
rack ever offered to TV technicians.

See (left) how easy it is to select types...
how stock rotation is assured by orderly tube
removal and replacement! Note the Display’s
ample dimensions—44” high plus 16” for easel
base; 40%"” wide—providing plenty of space
for a scientifically planned tube inventory!

If you invite customer self-service, the Dis-
play is ideal for that purpose. Also, your stock

is not available.

supply of tubes.

of tubes can be checked visually at any time.
Missing cartons tell you what types to re-
order, and how many, since the type numbers
of all tubes taken out can be recorded in back.
Book-keeping is virtually eliminated.

Over-stocking and tube shortages: both are
banned by the Balanced Inventory feature.
Your tube dollars work harder than ever be-
fore. See your nearby G-E tube distributor
today about General Electric’s Service-
Designed Tube Display with brand-new, built-
in inventory control! Distributor Sales, Elec-
tronic Components Division, General Electric
Company, Owensboro, Kentucky.

Frogress Is Our Most Important Frodlct

GENERAL %) ELECTRIC

2-111.222
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CUSTOMIZED

Can be installed
in dash or under
dash as desired!

There
isakim
plate kit for
YOUR CAR!

CUSTOMIZED

© VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained oirplane-styled radio for small import and
compact American cars. This economical unit is perfect
for all small cars because it can be easily and inex-
pensively installed in-dash or under-dash on most any
make or model automobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karadios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speoker and ready to install , .. and is the ideal

way to add fun and value to your small import or

American avtomobile!

L g e

e

w s is ideal
: for smallimport

L i

o ol ? cars or com-

" i, pact American
a . ; e . cars! Unit is

completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits! For 6 volt or 12 volt!

SEE YOUR JOBEER OR WRITE FACTORY

ATR KARADIO

« “A" Battery Eliminators « DC-AC lnverters « Auto Radic Vibrators

American Tetevision & Rapio Co.
Luality Praducte Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Dear Editor:

The July article “P’s and Q’s of Tran-
sistors” was very well done. There is one
point, however, that we feel should be
further clarified. On page 64, 1,000 ochms
is given as the lowest figure for the for-
ward resistance of audio power transistors
(using the R x 100 ohmmeter scale).
While this is essentially true of low power
(small) audio units, high power types
such as those used in the output stages of
auto radios have considerably less for-
ward resistance—down to 50 ohms on
the R x 1 scale (with the unit discon-
nected from the circuit and at room
temperature).

We would appreciate ycur bringing this
to the attention of your readers, since it
will be quite a serious and expensive mat-
ter if POWER transistors are tested and
replaced on the basis of the information
given in PF REPORTER.

W. C. CALDWELL

Delco Radio Div.
Kokomo, Indiana

An excellent point! We overlooked it
because the article was prepared with
portable-radio servicing in mind. —Ed.

He said he would figure out the P-F June 1858
"Video Speed Servicing" section -- or elge!

W. H. KOEHLER
Missoula, Mont,

Dear Editor:

I've just received the June issue and
noted the item in the Letters to the Edi-
tor column where the Troubleshooter ex-
cuses his mistakes by saying he is testing
his readers. Well, that explanation is as
good as any.

However, 1 wonder if you are also
testing the readers with the scrambled-
up versions of Video Speed Servicing in
the same issue?

W. P. LOVINGGOOD
Maplewood, La.

Dear Editor:

Re—Video Speed Servicing
Section Affected—Both.
Symptoms—Confusion.
What To Do—Cut diagrams on lines;
attach Zenith diagrams to Zenith diag-
noses and RCA ditto to ditto with Scotch
tape.

Cause—SNAFU

June, 1959

NORMAN D. SLATER
Ogdensburg, N. Y.

Dear Editor:

Just for the record, this is the first
serious mistake I've found in this maga-
zine since I've been a subscriber. It
pleases me to find out after all these
years that you're human, too.

HowarD E. SANTEE
Kalamazoo, Mich.

Dere Editerer:

I allus thut RCA und Zenith twenrnt
su mutch diffrunt us yuh mak out but
then I um jest wun uf thu dumberer
wunes wat reid yur maggotzene.

Hoppin yuh mak thissun ought quik-
kerin i ded yer slo speederin paigez fur
Jun.

GESs WHOU
Denver, Colo.

Dear Editor:

It was sure fun unscrambling the Video
Speed Servicing sheets in the June issue.
Keeps a guy on the alert. Was this acci-
dental or intentional?

K. D. WRIGHT
Cheswick, Pa.

Dear Editor:

The June Video Speed Servicing ap-
pears to be “out of sync.” All the dia-
grams are 180° out of phase with the
printed matter! 1 would like a corrected
reprint if possible, as 1 keep these sheets
on file and consider them very handy
service aids.

Roy C. BASSETT
Topeka, Kansas

No excuses this time; we're not claim-
ing that the scrambled diagrams were a
test of readership. Had we any linger-
ing doubts over the “rating” of the Video
Speed Servicing feature, they were re-
moved when the letters on the Editor’s
desk reached eye level. And error it was
—a genuine hand-engraved, diamond-
studded, 24-karat snafu!

As mentioned in this column last
month, we've prepared corrected reprints
which may be had simply for the asking.

We really appreciated the good-na-
tured, understanding tone of most of
your letters. Knowing we have so few
soreheads among our readers, we'll try
harder than ever to please you!'—Ed.

Dear Editor:

Lately I've noticed quite a few articles
(not in your book) about part-timers
in the radio and television repair business.
These part-time servicemen are said to
be taking away business from established
shops by charging lower prices, operating
after the regular shops are closed, and

» Please turn to page 36




ownership of « IPHOTOFACT service pata LisrARY

*PHOTOFACTS are
a tremendous aid to
a service technician

in that they save hours

of unnecessary work.”

—E. C. Cenordo,
("Tune-In"" TV-Radio
Sales & Service),
Hollywood, Calif.

"PHOTOFACTS mean somuch
to my business that would not
think ot operating for any length
of time without them.’

—dJames G. Haynes
Leitchfield, Ky.

“"The PHOTOFACTS thatl have
purchased on the Easy-Buy plan
have been paying for-hemselves
each month."

—Donald Johnson
Heckor, Minn.

“PHOTOFACT means faster
service to my custome-s, and
more sets through my shop,
which means more profitto me."
—Frank J. Schumacher
Hillsbo-o, Or=.

“l would be lost without SAMS
PHOTOFACT, PHOTOFACT
has become a part of servicing.”

—Joseph S. Musil
Stamforc’, Texcs

NEW EASY-BUY PLAN!

It's the money-saving way to build your com-
plete profit-making PHOTOFACT Library!

NO INTEREST—NO CAFRYING CHARGE—AS LITTLE AS $10 DOWN

Valuable booklet ¥R{E

shows you how
PHOTOFACT boosts
your profit-capacity

Send for it!

FREE! Valuable steel
file cabinets given to
PHOTOFACT monthly
subscribers and Library
parchasers.

SPELLS SUCCESS FOR SERVICE TECHNICIANS

HERE’S MORE PROOF...FROM COAST-TO-COAST

(These are just a few of the hundreds of **Success w th PHOTOFACT" letters in our files)

It is impossible to do business
without PHOTOFACT. It is a
standing order in our shop
to pull PHOTOFACT from the file
for every shop job, regardless
of the technician’s familiarity
with the set. We have proved
repeatedly that it cuts time
on every job.”

—W. R. Schoppe,
(Lakewood Television Service),
Jacksonville, Fla.

sk Speaking of
standing orders...

you'll find the truly success-
ful Service Technicians are
those who stay ahead be-
cause they're on a Standing
Order Subscription with
their Distributors to receive
all new PHOTOFACTS as
released monthly ...

“PHOTOFACT means quicker
and more efticient service to the
customer.’”’

—Wesley F. Scott
Logansport, Ind.

““Would not be without my
PHOTOFACTS., Their return in
time saved on servicing, pays
for their cost many times over.”"
—E. R. Hayes

Clemson, S. Car,

HOWARD W. SAMS & CO., INC,
2201 E. 46th St., Indianapolis 6, Ind.

[ 1Send me Free booklet *Your Guide To Maximum Profits”
[]1'm a Service Technician: [_] full-time; [_] part-time

My Distributor is:

Shop Name

Attn.

Address

City Zone State




Service Technician John Finta Says...
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John Finta operates his own radio and TV repair business
in Warren, Ohio. He started in business as a young man in
1920 ond was in business building one and two tube
radios when Pittsburgh’s Station KDKA (radio’s first)
began broadcasting.

Over the years his business has grown steadily and today
he employs five people. John has earned a reputation for
quality and dependability among his many customers . . .
a reputation that is bringing him new customers as well
as making fast friends of the old.

Cut Call-Backs with These Quality Mallory

Gems—5 rugged, moistureproof,
Mallory ““Gem” tubular capacitors
in an easy-to-use dispenser that
keeps your stock fresh and clean—
easy to find—no more kinks in lead
wires. They're your best bet for
outstanding service in buffer, by-
pass or coupling applications.

PF REPORTER/August, 1959

RMCDiscaps®—areaproductof the
world’s largest producer of ceramic
dise capacitors. Long the original
equipment standard, Mallory
RMC Discaps are now available
for replacement. They come in a
handy 3’ x 5" file card package. ..
easy to stock, simple to use.

FP Electrolytics—The Mallory FP
—the original 85°C capacitor-

now has improved shock-resistant
construction and leakproof seal. Its
etched cathode construction—stan-
dard in all FP's—assures hum-free
performance. High ripple current
ratingsfit the toughest filter circuits.



“Nothing gets under your skin more—
or eats into your profits deeper—than
time consuming, expensive call-backs.
But, there’s one sure way to stop

them: use only quality replacements.

“You know you're getting the best
when you ask for Mallory . . . and you
don’t pay premium prices, either. You

see, Mallory components are service-

... “Mallory Components

Make Every Job a ‘Sure Thing’”

engineered to give long, trouble-free
life. They've been thoroughly tested
and ‘punished’ in the Mallory lab,
far beyond any beating they’ll ever

get in actual service.

“This is the kind of quality you get
across the entire line of Mallory com-
ponents . . . capacitors, controls, resis-

tors, vibrators, rectifiersand batteries.”

F. B. MALLORY & €O. In:., INDIANAPOLIS & INDIANA

Products...

Sta-Loc* Controls—New Sta-Loc
design enables your distributor to
custom build, in just 30 seconds,
over 38,000 combinations—elimi-
nates waiting for out-of-stock con-
trols. You ecan replace the line
switch by itself, without unsolder-
ing control connections.

Gold Label* Vibrators—On critical
auto radio servicing, use the
Mallory Gold Label Vibrator. It
gives longer, trouble-free service
life. Mallory Gold Label Vibrators
feature Mallory exclusive button-
less contact design.

*Trade Mark

Silicon Rectifiers—New Mallory
design gives far longer life, lower
forward voltage drop, and reverse
leakage current than conventional
types . . . exceed the requirements
of military humidity tests. In con-
venient kits for replacement of
selenium rectifiers in radio and TV.
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Tarz ian

Offers You
A Complete Range
of Silicon Rectifier
Mounting Types

The cartridge-type Tarzian M-500
(500 ma) snaps into popular fuse
holder brackets.

! H

V4

40H

Standard top-hat Tarzian 40H (750
ma) is directly interchangeable where
a metal case is required.

o

F4

Tarzian F4 (750 ma) insulated case
tucks in out of the way against chassis.
Leads are solder type.

Write for complete information

SARKES, TARZIAN, INC.

RECTIFIER DIVISION

DEPT. PF-6, 415 NORTH COLLEGE AVENUE
BLOOMINGTON, INDIANA

fn Canada: 700 Weston Rd.. Toronto 9. Tel. Roger 2-7535
Export: Ad Auriema, Inc., New York City
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Letters

(Continued from page 32)
(in some cases) putting in parts which
are not needed. In at least one instance,
they are referred to as “night crawlers.”

These articles disturbed me for awhile,
but not any more. I have contacted all
the full-time shops in my town (four in
all), and every one of them started in
as part-timers or else operated from their
homes.

True, part-time service people do take
away some of the work from the estab-
lished shops. Here are some of the rea-
sons why customers leave one shop and
look for another TV man: Slow service,
sometimes two or three days; sloppy
dress; “That other TV man was arrogant
and treated me like a numbskull;” “He
left a mess on my clean floor;” “The
other man put in three or four tubes
and still my set does not work;" and so
it goes on and on. Please do not put
too much blame on the part-timer if
he takes some of the customers away
from another shop.

I am now a part-timer, but I hope to
have a shop of my own some day. Then
maybe I'll cuss about part-timers.

E. A. FERGUSON
Snohomish, Wash.

You may find carping comments about
“night crawlers” in other publications but
not in ours.

In our opinion, it makes little differ-
ence if a man operates full or part-time,
providing only that he practices sound
business principles, and works toward
giving his customers full value and im-
proving his technical skills—Ed.

Dear Editor:

Right after I entered my subscription
to PF REPORTER, I had on my bench a
Capehart CX-88 set with a width prob-
lem. That evening, I started reading my
latest copy of that “Grand OId Book,”
and right before my eyes was an article
on the CX-88 which told what to do if
proper width could not be obtained. I
feel that this one article fully paid for
my subscription for the next two years.

DoucgrLas E. BENNETT
Ferndale, Mich.
Naturally—Ed.

Dear Editor:

You have the best magazine in the
business, but I sure miss the statistics
you used to publish. I would like to
know how many sets are being sold
this year compared with last year, how
many ,CRT’s and receiving tubes are be-
ing sold, and such business. It sure is
nice to know what John Doe is buying;
this knowledge is useful as a yardstick
for your future service and selling pro-
grams.

E. D. Lams

Tacoma, Wash.

Here are some recent statistics gathered
by the Electronic Industries Association:

Only 4.9 million black-and-white TV
sets were produced during 1958. This
figure is quite a drop from the 6.4 million
sets built in ’57. Total number of TV’s
in use at the end of 1958 was estimated

at 49.7 million. At the same time, ap-
proximately 96 million home radios, 47
million auto radios, and 29.9 million
phonographs were in use.

In the first three months of 1959, the
staggering total of 2,240,451 picture
tubes were sold as replacements for
existing units. Some 104,146,000 receiv-
ing tubes were also sold during the same
period.,

Any other readers agree with Mr.
Lamb?—Ed.

Dear Editor:

We used to hear a lot about pay TV,
but suddenly we hear no more. Is it
shelved? If not, what is its present status
—are we going to get it or not?

JERRY BEcCCIA
Waterbury, Conn.

Pay TV isn’t dead, but it's suffered
many discouragements in the past year.
About the only successful enterprise has
been big-screen closed-circuit TV, such
as was used to show the recent Patterson-
Johansson fight in movie theaters of vari-
ous citles.

The wired pay-TV system in Bartles-
ville, Okla., so greatly publicized a year
or so ago, has quietly starved to death.
Ambitious plans to wire up Los Angeles
for toll-televising Dodger games have run
into snags, too.

Besides generally unfavorable public
opinion, the biggest barrier standing in
the way of pay TV is a hostile atmos-
phere in Washington. Congress has rather
grudgingly okayed the FCC’s proposals
for allowing tests of “one pay-TV system
per market—one market per system,”
but the test conditions are very strict.
For one thing, the promoters of pay-TV
setups themselves must bear the heavy
financial burdens of conducting the tests,
with considerable risk of losing these
investments. Having been told in effect
to “put up or shut up,” many pay-TV
interests have chosen to do the latter for
the time being, but word has it that some
are planning to go full steam ahead —Ed.

Dear Editor:

1 find PF REPORTER to be the best
reference guide for information when
working on tough troubles. Even have a
special book shelf at my bench for same.

A. B. WALTHER
Malverne, N. Y.

We're flattered to know our maga-

zine has such a place of honor.—Ed.

Dear Editor:

My congratulations to the U.S. Post
Office for finally getting my copy of PF
REPORTER to me in reasonably good
shape. Usually, when it arrives on a
rainy day, I have to iron it (after it’s
been on the line to dry) in order to read
1t.

J. M. Poracky
Canton, Ohio

When we introduce our special tropical
edition, printed on waterproof Mylar,
we'll put you on the mailing list.

Meanwhile, we'll try and talk the
weatherman into  arranging things so
your copy will be delivered on a clear
day.—Ed.




To Assure You Safe,

Trouble-Free Electrical Protection

every BUSS Fuse is electronically tested 4

Before a BUSS or FUSETRON fuse
ever leaves the plant, it must meet
our high quality control standards.

Each fuse is tested in a sensitive
electronic device that automatically
rejects any fuse not correctly cali-
brated, properly constructed and right
in all physical dimensions.

Thus . . . by selling and installing
BUSS and FUSETRON fuses you
have one more way to help safeguard
your reputation for service and
reliability.

BUSS fuses are made to protect - not to blow, needlessly.

Complete Line For
All Your Fuse Needs

Single-element fuses for
where quick-blowing is needed.

circuits
Single-element fuses for normal
circuit protection.

Dual-element, slow-blowing fuses
for circuits where harmless current
surges occur.

Indicating fuses where signals must
be given when fuses open.

BUSS fuses range in size from 1/500
amperes up — and there’s a companion
BUSS line of fuse clips, blocks and
holders.

BUSS moakes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and industrial use.

Your customers Know
and prefer BUSS fuses

The ready acceptance of BUSS
fuses is built on the millions upon
millions of BUSS fuses used in homes
and industry over the past 44 years.
When you furnish BUSS, your custom-
ers instantly recognize that you are
providing them with the finest elec-
trical protection possible.

For more information,
write for BUSS bulletin SFB.

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Louls 7, Mo.

TRUSTWORTHY NAMES iN [
ELECTRICAL PROTECTION
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Now all 1960 General Electric TV sets
have wonderful “Designer”” TV serviceability! This
means that in at least 9 out of 10 repairs you need
not pull the chassis or the picture tube.

It’s much simpler to circuit trace or replace parts,
get at the key check points. Tubes are directly
replaceable. And all fuses are accessible.

This leads to a higher home completion rate.
Result: greater productivity. You make more calls.

Attribute this to Precision Etched Circuitry—

another contribution to General Electric quality
and performance.
Another thing you’ll like: You can get at
both sides of the printed board while the chassis is
still in the cabinet. And the painted schematic gives
you a “road map” to follow—a great time-saver
in a situation where time means money,
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Is it any wonder that service men are discovering
that General Electric makes not only the finest sets
in television—but the easiest-to-service sets, too!
General Electric Company, Television Receiver
Department, Syracuse, New York.

1. Both line and high-voltage fuses are readily
accessible and replaceable.

2. Vertical linearity and height controls easily
reached without removing back.

3. Width switch to adjust picture width to line
voltage—accessible without removing back.

4. Video detector shield easily removable, and
video detector may be unsoldered from circuit
without removing chassis or picture tube.

6. All tubes are service designed and accessible.
Tapered tube pins and special sockets insure easy
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removal and positive contact.

6. Both sides of the printed board may be reached
without removing chassis or picture tube.

7. Horizontal hold control can be adjusted very
easily without removing the back.

8. Precision Etched Circuitry has a painted con-
nection diagram on component side of the board
for easy circuit tracing.

9. All components are mounted on only one side
of Precision Etched Circuitry boards.

10. Power transformer on all models.

Progress ls Ovr Most Important Prodvet

GENERAL @3 ELECTRIC

NOW! DO

9 OUTOF 10
EPAIRS WITH-
UT PULLING
CHASSIS OR

60 GENERAL ELECTRIC TV SET!

0 5 BT IR0 GRS W GO G D oW SN 6N BEED GETM N W EINY M UETE OV

0

-

Manager, Product Service

General Electric Company
Department TV 201

P.O. Box 1122, Syracuse, New York

Please send me a free copy of:
FACTS ABOUT PRINTED CIRCUITRY.

Name

Address. B

City. _____ State_

PR-8
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Let’'s

Besides such well-known defects
as dead oscillator, inadequate
sweep, poor linearity and loss of
sync, the practicing serviceman must
also combat such troubles as vertical
bounce, poor interlace and distorted
sweep. These troubles are found in
both steady-state and intermittent
conditions. All are discussed in this
article—some treated as specific
case histories and some described
in a more general vein.

The circuits in Figs. 1 through 5
are representative of the different
basic vertical sweep systems used in
TV receivers. Each has some design
individualities worthy of discussion.
In Fig. 1, for example, the saw-
tooth-forming network (C1 and

falk about

VERT

R1) is on the amplifier side of the
coupling capacitor; it can be on
either side, but is generally found in
the oscillator plate circuit. In Fig.
2, amplifier plate voltage is applied
midway between the two vertical-
yoke windings. More often than
not, it is applied to the output trans-
former rather than to the yoke; this
circuit is shown merely to indicate
the variation. Fig. 3 shows an auto-
transformer used in a blocking-os-
cillator hookup. Take note, how-
ever, that this doesn’t change circuit
operation at all. The circuit in Fig.
4 uses the linearity adjustment to
control bias voltage on the grid of
the amplifier, rather than the more
common method of varying cathode

INTEGRTR.  (C2)

POS.
SYNC

YOKE VERT.
> WINDING

= B+ OR

BOOST
CF2 'I'

Fig. 1. Vertical-sweep circuit using a plate-coupled blocking oscillator.

@

INTEGR.

VERT.
YOKE
colL

FBOOST

= CF 2

Fig. 2. Vertical-sweep circuit using a cathode-coupled blocking oscillator.
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voltage. The circuit in Fig. 5 em-
ploys a triode-connected pentode for
the output amplifier, whereas quite
frequently this stage is operated as
a pentode. The different design
characteristics just pointed out may
be interchanged in any of the cir-
cuits.

In Figs. 1 through 4, the tubes
are dual triodes such as SN7, CG7,
BL7, and BH7 types, or the dis-
similar double triodes like the CS7,
CM7, or DE7 types developed
especially for the vertical-sweep
systems used most recently. The dis-
similar double triodes contain a
medium-mu low-power section and
a section capable of power ampli-
fication. The circuit in Fig. 5 usually
employs a dual triode such as a
12AU7 or 6SN7 for the oscillator,
and a 6W6 or 6AQS5, either triode
or pentode-connected, for the output
stage.

Size and Linearity Troubles

Inadequate sweep or vertical size
with normal linearity is the result
of an inadequate yoke field, and
may be traced to a defective output
transformer, weak output tube, low
supply voltage to the circuit, or any
other abnormality that reduces
deflection power to the yoke. Loss
of capacity in the filters associated
with the circuit should be suspected
when the lack of size is accompanied
by poor linearity, a symptom which
can only be attributed to distortion
in the shape of the sawtooth yoke
current.

Poor linearity with the bottom
half of the raster shortened is a
condition that often stems from a
less-than-normal charge being as-
sumed by the sawtooth-forming
capacitor. The cause may be leak-
age in the capacitor (C1 in Figs. 1
through 5), an increase in the re-
sistance of R1 or the oscillator plate-
load circuit, or slight leakage in CC,
the capacitor that couples the signal



SWEEP SYSTEMS

.. . and pin down all those hard-to-trace trouble symptoms to specific sections

and components—by Allan F. Kinckiner.

to the output amplifier. Note that
word “slight.” If this leakage is sig-
nificant, it will cause foldover at the
bottom of the raster. Any of these
defects will lower the voltage to

which the sawtooth capacitor can
charge. Actually, this may reduce

. . e
raster size linearly; however, ad- TR T
justment of the linearity control will " kel o
cause the top to appear normal, giv- icn:r‘ N:{ trp
ing the impression that only the | VERT & T

|=—ks A

bottom half has reduced in size.

Poor linearity with the top half
of the raster shortened is generally
due to a fault in the amplifier circuit
—the usual causes being too much
bias on the tube, an open cathode-
bypass capacitor, or insufficient volt-
age at the plate.

Poor linearity with bunching of
the topmost raster lines (first 8 or
10 of those visible) is most often
found in sets employing one of the
blocking-oscillator  circuits.  The
bunching effect is caused by im-
proper retrace, which is often due = e0]5
to excessive residual magnetism of '

L BOOST

INTEGR.,

I

NEG.
SYNC

VERT.
YOKE

L

the oscillator-transformer core. If : cr2dp
previous checks have definitely iso- = oot
lated the defect to the transformer, - 18K .03

shunting the primary.windin.g with la ww:l- fm

a 10 to 20K-ohm resistor will pro- VERT | | VERT | Bt
bably eliminate the trouble. If it HOLDNN ELIYS b »

does, a replacement transformer
should be tried. In some instances
(because of original design defect or
compounded circuit aging), even a
new transformer won’t eliminate
the bunching, and you’ll have to re-
sort to the shunt resistor anyway.
Poor linearity, with bunching of
raster lines at both top and bottom
and the center of the raster spread
out, has been found in sets where
filter CF2 (Figs. 1 through 5) was
open or had lost capacity. In these
cases, it is often possible to attain
adequate sweep, but circular images
will be more square than round.
Generally, an open CF2 filter is ac-

companied by other noticeable
« Please turn to page 78

NEG.
SYNC

Fig. 4. Dual triode used as both multivibrator and output amplifier.
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VERT:
SIZE

i

B+

I

VERT.
YOKE

Fig. 5. Cattode-coupled multivibrator with separate tube in the output stage.
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AUDIO FACTS—BY ALAN ANDREWS

How to choose and use

MICKROPrPEEONES

Microphones are used wherever
sound must be converted to electri-
cal signals—with PA systems, both
indoors and out, in tape and disc re-
cording, and in communications sys-
tems such as amateur, commercial,
and broadcasting. In selecting a
mike for a particular use, the audio
technician has a tremendously wide
variety from which to choose. The
ultimate choice depends upon a
number of microphone characteris-
tics. Among these are directivity, im-
pedance, sensitivity, frequency re-
sponse, and ruggedness.

In this, and the October column,
we will thoroughly discuss each of
these characteristics. Then we will
consider the advantages and disad-
vantages of each type of micro-
phone, plus any special problems
concerning usage. An audio system
is no better than the microphone
which originates the signal, so some
consideration in choosing the right
mike, and then using it correctly, is
well worth the effort.

|
NON-DI RECTIONAL

¥

I
ZERD
PICKUP

CARDIDID
Fig. 1.
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Characteristics

While price is not actually a
characteristic, there is no doubt that
it is an important factor in the selec-
tion of a mike for a particular use.
While microphone prices vary from
several dollars to several hundred
dollars, many high quality mikes
are available in the medium price
ranges, and these are adequate for
all except the most exacting require-
ments. The primary difference be-
tween mikes in various price ranges
is the extent and linearity of fre-
quency response.

Directivity

Some microphones can handle
sound waves from any direction.
These are called non-directional,
omnidirectional, or polydirectional
mikes, all three terms having the
same meaning. This type of pickup
pattern is illustrated in Fig. 1A,
where “X” indicates the placement
of the mike. In this arrangement,

LINE OF
LINE OF MINTMUM
PICKUF
MAXI MU :
PICKUP |
|
|
|
|
4.
BI-DIRECTI ONAL

COMBINATION

The four standard microphone directional patterns in common use.

adequate pickup is obtained from
any point within a given radius.

Another type of directional pat-
tern is shown in Fig. 1B. This is a
bidirectional pattern, meaning that
the unit can pick up sounds from
two general directions. Adequate
pickup can be obtained from any
point within either of two circular
areas of specified radius. Minimum
response occurs for sounds origi-
nating in directions along a common
tangent to the circles.

The other general type of pickup
pattern is that shown in Fig. 1C,
where only one side of the mike is
sensitive to sound pickup. This is
called a unidirectional pattern be-
cause pickup can occur from only
the one direction. It is also known
as a cardioid pattern because of its
similarity to the shape of a heart.
In some units, this pattern is ob-
tained by using two separate mike
elements in a single case — a
dynamic and a ribbon, for example.
Single unit cardioids achieve this
pickup pattern by virtue of the mike
housing design.

It is possible to obtain other pat-
terns which are combinations of the
basic ones. One such example is
shown in Fig. 1D, where a bidirec-
tional pattern is altered to provide
greater pickup in one direction than
in the other. Most mikes have a
fixed pattern; others have patterns
which can be altered with the flick
of a switch.

Differential microphones are di-
rectional, but have an additional
feature in that the distance between
the sound source and the mike af-
fects the pickup. Normally, these
units are designed for adequate
pickup close to the mike while re-
jecting sounds originating farther
away, even in the same direction.

Virtually all microphones tend to
become more directional as signal
frequency increases. Best results
along these lines are obtained when
the physical size of the mike is small

* Please turn to page 81



Altec-Lansing 661—dynamic

Frequency response: 30-15,000 cps
Output level: -55 db

Output impedance: 30-50, 150-250, 20K
Pickup pattern: omnidirectional

American Microphone Model D22—dynamic
Frequency response: 50-12,000 cps
Output fevel: -55 db on high Z

Output impedance: high or low

Pickup pattern: omnidirectional

American Microphone X203—crystal
Frequency response: 100-7,000 cps
Output level: -55 db

Output impedance: high

Pickup pattern: omnidirectional

Astatic Model 77—dynamic

Frequency response: 30-15,000 cps
Cutput level: -52 db

Output impedance: 30-50, 150-250, 40K
Pickup pattern: cardioid

/s

Astatic Model M-322-S—crystal’
Frequency response: 30-15,000 cps

" Output level; -54 db

Output impedance: high
Pickup pattern: nondirectional

Duotone Model MIC 39-1—crystal
Frequency response: 50-10,000 cps
Cutput level: -62 db

Output impedance: high

Pickup pattern: omnidirectional

Electro-Voice Model 664-—dynamic

Frequency response: 40-15,000 cps
Output level: -55 db

Cutput impedance: 150 ohms or high
Pickup pattern: cardioid

Electro-Voice Model 927—crystal
Frequency response: 60-8,000 cps
Output level: -50 db

Output impedance: high

Pickup pattern: omnidirectional

RCA Model BK-6B—dynamic
Frequency response: 80-12,000 cps
Output level: -67 db

Output impedance: 30, 150, or 250 ohms

Pickup pattern: semidirectional

RCA Mode! SK-45B—dynamlic
Frequency response: 70-12,000 cps
Output level: -56 db

Output impedance: 150, 256, or 15K
Pickup pattern: semidirectional

Shure Model 101C—carbon

Frequency response: 300-4,000 cps
Output level: 5 db below 1v @ 100 mb
Output impedance: 50-100 ohms
Pickup pattern: semidirectional

Shure Model 737A—crystal
Frequency response; 60-10,000 cps
Output level: -53 db

Output impedance: high

Pickup pattern: cardioid

i

Sonotone Model CM-10—ceramic
Frequency response: 50-13,000 cps
Output level: -62 db

Output impedance: high

Pickup pattern: omnidirectional

Telex Mode! BOW-11—dynamic
Frequency response: 300-5,000 cps
Cutput level: -52 db

Qutput impedance: 25 chms

Pickup pattern: unidirectional

i

|

-
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-

Turner Model 80—<crystal
Frequency response: 80-7,000 cps
Cutput level: -54 db

Output impedance: 25,000 ohms
Pickup pattern: nondirectional

Turner Model 2000—dynamic
Frequency response: 60-13,000 cps
Output level: -53 db

Output impedance: high

Pickup pattern: nondirectional
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W1 gives an indication of RF-IF circuit per-
formance. Insuflicient amplitude indicates loss
of gain or excessive AGC bias, Hum modulation
is usually ecaused by heater-to-cathode leakage
in one or more of the RF-IF tubes, or by poor
filtering of the B+ lines 1o these stages.

The amplitude of W2 depends on the contrast
control setting. Insufficient amplitude can be at-
tributed to a weak video amplifier, excessive
stage bias, or low plate-supply voltage. The initial
symptom is insufficient picture contrast at normal
control settings.

TV CIRCUITS

Because sync separation, noise
cancellation, and AGC keying are
all accomplished with the mod-
ern -BUS8 circuit, troubleshooting
may seem somewhat complex.
Actually, it’s quite simple when
you use a scope and know what
to look for. A study of the wave-
forms presented here will make
analysis of this circuit a lot
easier. We powered our set with
117-volts AC and clamped the
AGC line at a level that provided
a detector output of 1.2 volts
p-p- The contrast control was ad-
justed for a 40-volt signal at the
video amplifier plate. (These
facts are given to help vou dup-
licate the signal amplitudes for
trouble analysis work.)

At first glance, appearance of this signal seems
10 be normal, but note the greater separation he-
tween video and syne information (using a stand-
ard test patiern signal), plus the excessive over-
all amplitude. These symptoms are the result of
grid current, caused by a defective video tube.

Signal amplitude is reduced by degeneration
when the sereen bypass capacitor opens. With this
defect, picture details usually appear somewhat
smeared. This is indicated, to some degree, by
the run-together appearance of the video portion
of this waveform.



Excessive W2 signal amplitude accompanied
by picture smear and loss of fine detail can
usually be traced to an open peaking coil. In
this case, L11 opened and left the 10K-ohm
shunt resistor as part of the plate load; thus,
low-frequency response was increased, while
high frequencies were attenuated.

Under normal conditions, W3 has an ampli-
tude of less than one volt, indicating that the
screen-bypass capacitor is doing its job. This
waveform was taken with the bypass capacitor
disconnected, and shows the degenerative signal
(having the same phase as the plate signal) de-
veloped across the screen-dropping resistor.

With an unbypassed cathode circuit, W4 indi-
cates the degenerative signal developed for the
purpose of reducing distortion, particularly at
low frequencies. Amplitude, of course, is direct-
ly proportional to cathode resistance.

Heater-to-cathode leakage in the video-ampli-
fier tube is easily pinpointed by the appearance
of hum modulation in W4. Don’t be fooled,
however, since an ungrounded scope return lead
will introduce the same symptom.

W5 looks very much like W2, except for a
slight reduction in amplitude. Circuit impedance
at this point is quite high, and in addition to
using a low-capacitance probe, you’ll probably
have to connect the ground lead of your scope
to the low side of the grid resistor to obtain a
viewable signal.

Here’s what W5 looks like when C41 is leaky.
The degree of syne trouble will vary from picture
jitter to complete loss of sync. Since a DC volt-
age measurement at the grid would not be indi-
cative of leakage, you’ll have to resort to use of
your ohmmeter or capacitor checker to test the
coupling capacitor in this case.

The input of the AGC keyer receives this sig-
nal from the video-output circuit. The amplitude
of the horizontal-sync pulse automatically adjusts
the conduction level of the stage. Greater ampli-
tude results in the development of more AGC
voltage.

W7 shows the AGC-keying pulse received from
the flyback transformer. It must be in phase with
W6 for proper AGC action. A gassy horizontal-
output tube can delay this pulse just enough to
cause trouble; replacing it may save pulling the
chassis.




W8, the output of the sync separator, contains
no video information—only horizontal and verti-
cal sync pulses. This is the way the signal should
look with a scope sweep frequency of 30 cps.

With the scope sweep synchronized at 7,875
cps, W8 takes on this appearance (a clear-cut
view of what the horizontal syne pulses should
look like) at the output of the sync separator.

W9, the signal at the grid of the sync ampli-
fier, is identical 10 W8, except for a slight loss
in amplitude. Leakage of C43 reduces the signal
further, and sync becomes a litile touchy, espe-
cially in noisy or weak-signal areas.

Horizontal sync pulses for one-half the dual-
diode AFC circuit are delivered from the 6CG7
in cathode-follower style, developing across R60,
the cathode-load resistor. Amplitude is important
to proper horizontal AFC action.

Here’s the 6CG7 plate signal at 30 cps. Note
that the signal has been increased about one
and a half times, and it now has sufficient am-
plitude to drive the vertical integrator. Signal re-
duction results in iutermittent flopover.

Slight leakage in C43 increases the amplitude
of W11, accentuating vertical pulses more than
horizontal. An early symptom is picture bounce
or jitter, and the need for periodic readjustment
of the vertical-hold control.

Leakage in C43 increases the amplitude of
W12, It also causes the pulse 1o become narrow-
er, which can result in horizontal-AFC troubles.
Normal appearance of W10 and W12 is a fair
indication that the sync stages are okay.

Amplified horizontal sync pulses are taken in
proper proportion to drive the other half of the
dual-diode AFC circuit from the junction of R57
and R38. If improper AFC action is noted, check
the amplitudes of W10 and W12,



NINE MILLION Portable TV’s in Use . . . Plus TWO MILLION Sold Each Year Add
Up To Big EXACT REPLACEMENT ANTENNA Volume! JFD Ads Like These Are
Uncorking This Profitable NEW Market For JFD Distributors And Dealers!

Where would you get this
portable TV antenna replacement?

(D

nOF COURSE

.. . Because JFD supplies most of the 1

antennas for portable TV manufac- mooet TA356
turers. Each JFD Exact Duplicate Re-

placement is the same as the original

antenna that comes with the set.

Electrically, mechanically, physically

. . . they are the perfect factory-spec

match to their respective models . . .

hole for hole, notch for notch,

And when you install a JFD Exact
Duplicate Replacement, you earn a
handy profit, both on the antenna and
the servicing operation. You eliminate
profit-less competition with local drug
stores and other discounters selling
conventional indoor antennas.

Makes sense, doesn’t it? to see your
JFD distributor for all your exact
replacement indoor antennas. Also ask
him to show you how the new JFD
Portable TV Antenna Merchandising
Kit will make money for you in this
brand new market . . . for an invest-
ment of only $11.95!

JFD EXACT DUPLICATE
REPLACEMENT ANTENNA
FOR RCA VICTOR PORTABLE

21PT909
mopeL TA356 $12.95, ust

Extends from 10" to 38"

Pioneers in Electronics since 1929

JFD ELECTRONICS CORPORATION

6101 Sixteenth Avenuve  Brooklyn 4, New York




Fig. 1. When the rear cover of the dualette has

been removed, most of the chassis is exposed.

You'll like the wrap-around rear
cover of the Sylvania dualette port-
able (Chassis 1-543-1) shown in
Fig. 1. When the cabinet back is re-
moved, most of the chassis is plainly
exposed to view. Several other man-
ufacturers have also introduced slim
portables with various types of con-
toured rear covers, so the conven-
tional “chassis-in-a-box” concept of
TV-set design is evidently giving way
to some fresh new ideas. This is
an encouraging trend from the
standpoint of service, because it
means less time wasted on disas-
sembly when such jobs as tube re-
placement, IF alignment, or voltage
and waveform checking are being
performed.

Most of the signal circuits in the
dualetre are on a single printed-
wiring board mounted almost verti-
cally (with a slight inward tilt)

across the back of the chassis. This
panel is practically identical to the
top section of the double-decker
*S-110" chassis which has been used
in all other Sylvania sets since 1957.
The only important change is a re-
location of the service controls to
suit the new mounting arrangement.

Horizontal and vertical sweep cir-
cuits are conventionally wired on a
vertical panel, which is located on
the right side of the chassis as seen
from the rear. A similar panel on
the left side supports the power-sup-
ply components, including a pair of
germanium rectifiers wired as a volt-
age doubler.

Fig. 2 is a closeup of part of the
printed-wiring board. Note the un-
usual construction of the horizontal
hold control; the inner end of the
plastic control knob is formed into
a hexagonal rod which extends into

“STAND-UP" HOLIZ.
___TUBULAR  HOLD
CAPACITORS

Fig. 2. Details of printed-wiring board. Note plug-in phase-detector diode.

48 PF REPORTER/August, 1959

- BENCH
. SERVICING
" NEW SETS

by Thomas A. Lesh

the horizontal frequency coil and
turns the slug.

Take a close look at Fig. 2 to find
out what can and what can’t be
serviced from the exposed side of
the wiring board. Unshielded tubes
can be temporarily plugged into
socket adapters to permit measure-
ment of voltages, resistances and
waveforms on the various tube pins.
Where a captive shield prevents use
of an adapter, it’s still possible to
obtain readings by touching the test
prod to the tube-socket lugs at the
point where they pass through the
board. This can be done more easily
if the tip of the prod is bent slightly.

The dual selenium diode in the
horizontal phase-detector stage is a
plug-in type and can be replaced as
easily as a tube. The quickest
method of replacing a defective re-
sistor or ceramic capacitor is to
crush it and use the remaining lead
stubs as connecting points for the
new component. Unfortunately, this
handy repair technique is not usable
with  paper tubular capacitors
(which are mounted at right angles
to the board), or with inductors.
These components are flush with the
board to insure rigid mounting. (In
Fig. 2, note that some pairs of ca-
pacitors have even been secured to-
gether with rubber bands to mini-
mize vibration!) To reach the leads
of such components for unsoldering,
further chassis disassembly is re-
quired.

Wait—don’t separate the printed-
wiring board from the rest of the
chassis. There’s a much easier way
to reach the underside of the board.
The whole chassis assembly can be
quickly separated from the picture



Fig. 3. Receiver can be operated in this position.

tube and the rest of the cabinet, thus
enabling you to reach the front side
of the chassis (see Fig. 3). The con-
trol panel and carrying handle stay
with the chassis, so you never have
to remove any knobs from this re-
ceiver, except when replacing the
associated controls. The set can be
operated when arranged as in Fig.
3, thereby giving easy access to the
sweep circuits—if you have a 110
CRT base-socket extension. The
speaker (or speakers) can be re-
moved from the frent wall of the
cabinet by pushing down on a spring
clip and lifting out the speaker.
Chassis removal is a snap, once
you understand how it’s done; but
there are a couple of “hitches” to
baffle the uninitiated. This should
discourage all but the most deter-
mined do-it-yourselfers from fooling
around with the inner reaches of the
chassis. For one thing, although only
two screws are used to fasten the
chassis assembly to the cabinet
front. they are of a type you've
probably never seen before. As il-
[ustrated in Fig. 4, they're Holt-
head screws—a cross-slot type with
grooves which deepen toward the
outside rim. (These small black

Fig. 4. Holt-head screw design.

screws are visible in the far corners
of the top control panel in Fig. 1.)
If you don’t have a Holt-type driver
and this is a safe bet—Sylvania
suggests filing a shallow, concave V
notch in the bit of one of your spare
blade-type screwdrivers. This modi-
fied tool will enable you to extract
the special screws.

Why were these odd screws used?
They’re strictly a safety device; ac-
cording to Sylvania, they are neces-
sary to qualify the dualette for the
UL label. The idea is to prevent the
average set owner from unwittingly
taking out the main chassis screws
and thus exposing himself to high-
voltage shocks or serious breakage.

When the Holt-head screws have
been removed, and the CRT socket
and speaker leads have been un-
plugged. you're almost ready to pull
the chassis; but it is still held in
place by a small spring clip (Fig.
5) located behind the AC interlock
near the bottom left corner of the
chassis. This clip has a barbed edge
which digs into the soft plastic
cabinet and anchors the chassis. Lift
up on the clip to disengage the barb
so that you can slide the chassis
backward. If you want to separate
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Fig. 5. Lift up on spring clip when pulling chassis.

the chassis completely from the
front section of the cabinet, unplug
the yoke and high-voltage leads.

Picture Tube

The 17DKP4 cathode-ray tube in
the dualerre is a new 110" type
with a neck about 2” shorter than
in previous 110" tubes. The reduc-
tion in neck length has been made
possible by a change in electron-gun
design and adoption of a new feature
called tripotential focus. This ar-
rangement is much simpler than it
sounds; it mainly involves reposition-
ing the focus anode in the gun struc-
ture. In conventional types of elec-
trostatically - focused picture tubes.
the high-voltage anode (the one con-
nected to the internal aquadag coat-
ing of the tube) consists of two sec-
tions. and the focusing anode strad-
dies the gap between the halves as
shown in Fig. 6A. This type of gun
might be said to have bipotential
focusing because only two electrical
potentials  (those on the focusing
and high-voltage anodes) play a part
in producing the electrostatic ficld
which focuses the electron beam.
In the new gun, a one-piece high-
voltage anode is employed, and the
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Fig. 7. Base connections of a 17DKP4.
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BEST BUYS FROM
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@ at full load

is only

0 005%

W|th new
Model 1020
POWER &
BIAS SUPPLY
FOR

TRANSISTORIZED EQUIPMENT
Wired $27.95 Kit $19.95
o Checks All transistor radios.

o includes power transformer, full-wave sillcon
diode rectifier circuit, electrolytic capacitor in-
put filter followed by a two-power transistor
(2-2N256) cascaded filter Circuit providing ex-
traordinary ripple rejection.

o output voltage: 0-30 VDC continuously variahle,
m[%:itored by dual-range voltmeter (0-6, 0-30
vDC).

» continuous output current capacity: 150 ma
@ 0-12 V; 200 ma @ 12.24 vV, 300 ma @
24-30 V.

» 0.5A fuse protects against short circuit.

» comparable in purity of output and in voltage
& current capacity to transistorized supplies
selling for several hundred dollars.

o ideal for laboratory, development & service
work on transistors & transistorized equipment.

o rugged grey wrinkle steel case 57 x 4”7 x 514",

SERIES/ PARALLEL
R-C COMBINATION
BOX #1140
Wired $19.95
Kit $13.95

Exclusive with
EICO—1350 possi-
ble combinations!
Switching facili-
ties permit selec-
tion of any resist-
ance or capacitance alone, or 1350 combinations
of same in series or paraliel. Standard EIA resist-
ance values (IW) from 15 ohms to 10 megs in dec-
ade multiples of 15, 22, 33, 47, 68, 100; standard
EIA capacitance values (most 600V) from 0.0001
to 0.22 mfd. Ali 10% accuracy. Open & short cir-
cuit positions provided. Convenient jack-top bind-
Ing posts, Compact: 6%” h, 512" w, 2%” d

FAST
TUBE & CRT
FILAMENT
TESTER #0612
Wired $5.95
Kit $3.95

Includes batterles

Fast filament checking of series string & ail other
TV & radio tubes (9-pin, octal, loctal, 7-pin); 14-
pin, 12-pin, 8-pin CRTs; bayonet & screw-type pllot
lamps; cartridge fuses. Just plug tube into tester
socket, observe indicator lamp—no fiddling with
controls or switches. Self-powered for convenience
& safety. 7-pin & 9-pin mnmature tube pin straight-
eners provided. Compact: 6% h, 3% w, 27 d.
Compare these best buys at your neighborhood
EICO distributer. For free catalog on (2

models of EICO test instruments hi-fi
ham gear, write 10 Depl. PF.§

“m Electronic Instramant Co., Inc.

33-00 Worthern Boulevard
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focusing electrode is located be-
tween this anode and the accelerat-
ing anode (Fig. 6B). In this case
electrodes at three different poten-
tials are present in the focusing
region. Although not drawn exactly
to scale, Fig. 6B gives some idea
of the saving in gun length made
possible by the tripotential system.

A potentiometer is included in the
focus circuit of the dualette to pro-
vide a range of focus-anode poten-
tials from zero to 660 volts. Some
readjustment of this control is ad-
visable whenever a considerable
change is made in the brightness-
control setting—say at least 90° ro-
tation.

Voltage for the accelerating anode
is derived from boost B4 in the
usual manner. It fluctuates from
about 500 to 540 volts according
to the brightness setting, but focus-
pot adjustment has little (if any)

|effect upon accelerating potential.

Like most other picture tubes,
the 17DKP4 receives a composite
video signal at its cathode and a
vertical retrace-blanking signal at
the control grid. Base-pin connec-
tions are indicated in Fig. 7. Notice
something? An important step has
been taken toward standardizing
110° bases. The new CRT has a
flexible-pin base instead of the rigid-

pin “shell base” which has been
used in previous Sylvania 1107
tubes.

The color code for the base leads
is given in Fig. 7 to help you locate
test points for the various CRT ele-
ments. Merely trace each lead to its
source on the chassis; they're all in
sight.
Noise-Limiter Circuit

An interesting circuit feature of
the dualette is a new method of ob-
taining an input signal for the noise-
limiter grid (pin 1) of the 3CS6
sync separator. In previous versions
of this circuit, an arrangement has
been used in which a low-amplitude
signal is tapped off at the output side
of the video detector. If strong
pulses of noise interference appear
in this signal, they tend to drive the
noise-limiter grid momentarily into
cutoff. This interrupts the conduc-
tion of the sync separator and pre-
vents noise from appearing in the
output signal of the stage.

To improve noise-limiter opera-

tion, Sylvania has moved the noise-
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Fig. 3. Receiver can be operated in
this position using CRT base extension.

limiter takeoff point ahead of the
detector—to the plate circuit of the
third video IF stage (Fig. 8). Noise
pulses strong enough to require can-
cellation have a greater amplitude
than the modulated IF signal en-
velope, and this enables them to
produce the desired cutoff effect
when a sample of the IF signal is
applied to the noise-limiter grid of
the 3CS6.

Except for the few points men-
tioned, the dualerre is electrically
very similar to other 110° sets
made by the same manufacturer. If
you have serviced any Sylvania re-
ceivers with chassis numbers of
1-537-1 or higher, it won’t take you
long to get acquainted with the new
1-543-1. A
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* K-TRAN IS A
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AVAILABLE IN THE FOLLOWING FREQUENCIES

CAT. NO.
Printed
Circuit
Types
13-PH1
13-PH2
13-PH6
13-PC1
13-PC2
13-PC6
13-PC7
13-PC8
13-PC9
13.PC10

6203-PC
6204-PC
6205-PC
6206-PC
6207-PC
6208-PC
1463-PC
1464-PC

1465-PC

6230-PC
6231-PC
6232-PC
6233-PC
6234.PC

CAT. NO.  Dimensions: 34" square x 2” high ﬂ:“"“‘t?‘-
Regular No. 2031-455
Standard
Types FREQ. USE
12-H1 262 KC Input transformer
12-H2 262 KC Output transformer
12-H6 262 KC OQutput transformer with diode filter
12-C1 455 KC Input transformer
12.C2 455 KC Output transformer
12.C6 455 KC Output transformer with diode filter
12.C7 455 KC Input transformer for battery radios
12-C8 455 KC Output transformer for battery radios
12-C9 455 KC Input transformers for AC-DC radios
12-C10 455 KC Output transformer for AC-DC radios
12-C11 455 KC IF transtormer (G.E.-RTL 143 and 163)
12-C12 455 KC Tapped Pri. LF. transformer
12-C45 455 KC Discriminator
13-wl 1500 KC Input and interstage transformer
13-w2 1500 KC OQutput transformer
6203 4.5 MC Input or interstage transformer
6204 45 MC Discriminator transformer
6205 45 MC Ratio detector transformer
4.5 MC Ratio Det. (GE-RTD-026)
4.5 MC Ratio Det. (GE-RTD-025)
4.5 MC Ratio Det. (GE-RTD-020) 10-Ct 455 KC
1463 10.7 MC Input or interstage transformer INPUT TRAN
1464 10.7 MC Discriminator transformer
1464 -wB 10.7 MC Discriminator 900 KC Peck to Peak
1465 10.7 MC Ratio detector transformer
1465-WB 10.7 MC Ratio detector 800 KC Peak to Peak
6260 21.25 MC I.F. Transformer
6261 21.25 MC Discriminator transformer | )
6262 21.25 MC Ratio detector transformer N3
6230 44 MC TV Converter |.F. Transformer
6231 44 MC TV First I.F. Transformer
6232 425 MC TV second I.F. Transformer
6233 42.5 MC TV third I.F. Transformer
6234 44 MC TV fourth |.F. Transformer

A complete line of the finest |.F. transformers available anywhere at any price. Both
standard and miniature sizes in all of the commonly used I.F. frequencies are stocked
for immediate delivery. Conventional as well as printed circuit types are available
for both vacuum tube and transistorized applications.
facturers will find the K-Tran the ideal choice for new equipment designs thus saving
valvable engineering manhours and being assured of a top quality transformer
designed by engineers with over 30 years of manufacturing experience in electronic
components. The K-Tran also makes an excellent replacement transformer and will
give results equal to or better than the criginal.

Available Throuah Your Local Distributor
Miller Quality Products are recognized by the entire

electronics industry as representing the finest in workmanship, performance, and dependability.

EXPORT REPRESENTATIVE

Roburn Agencies, Inc.
431-435 Greenwich Street

QUALITY

I.F. TRANSFORMERS

Original equipment manu-

Miniature 1.F. Transformers for printed circuit transistorized
applications. These miniature 1.F. Transformers have tuned
primary and untuned secondary windings. Proper impedance
match between primary and secondary insures optimum
performance.

Dimensions: 4" square x 34" high

CAT. NO. FREQ. SPECIFICATIONS

2031 455 KC 10K Ohm pri. to 600 Ohm Sec., input

2032 455 KC 10K Ohm pri. to 1000 Ohm Sec., Output
2041 455 KC 25K Ohm pri. to 600 Ohm Sec., Input

2042 455 KC 25K Ohm pri. to 1000 Ohm Sec., Output
2051 455 KC 100K Ohm pri. to 1000 Ohm Sec., Input

Sub-Miniature |.F. Transformers for printed circuit transistor-
ized applications. To our knowledge the smallest I.F. Trans-
formers in existence. Ferrite cup core construction permits
the use of extremely small shields without adversely affecting
transformer operation. A high impedance, tapped primary
winding coupled to a low impedance secondary provides
optimum energy transfer between stages.

Dimensions: 3" square x %" high

CAT. NO. FREQ. SPECIFICATIONS
9.C1 455 KC 25K Ohm pri. to 600 Ohm Sec., Input
9.C2 455 KC 25K Ohm pri. to 1000 Ohm Sec., Output

Also a sub-miniature |.F. Transformer for conventional cir-
cuitry using vacuum tubes. A 455 KC intermediate frequency
transformer which has all the desirable features of the
standard size L.F. and is smaller than a MINIATURE tube.
Through the use of a ferrite cup core these sub-miniature
|.F. Transformers offer the gain and bandwidth characteristics
previously obtained only in larger 1.F. assemblies. For AC.DC
or battery radios.

Dimensions: 4" square by 114" high

CAT. NO. FREQ. USE
10-C1 455 KC Input transformer
10-C2 455 KC Output transformer

Literature on any of the above I.F. Transforrpers or our latest
general catalog 60 — TV guide 160 — Auto guide 260 —

available on reauest. Over 2,000 Radio & TV parts distributors
to serve you the world over.

are

BUY WITH CONFIDENCE — BUY MILLER.

“Manufactured under K-Tran patents of and by Automatic Manufacturing Corp., Division of General Instrument Corporation.

J.

New York 13, New Yark

WOrth 6-2130

FACTORY

5917 SOUTH MAIN ST., LOS ANGELES 3, CALIF.
Phone ADams 3-4294

rAX No. XCM

See Us At Booth #2112 at the WESCON SHOW.

MILLER COMPANY

CANADIAN REPRESENTATIVE

Warehouse Stock
Atlas Rodio Corporation, Ltd.

50 Wingold Ave.
Toronto 19, Ontario, Canade
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on test equipment

by Les Deane

DC Power in a Small Package

The instrument shown in use in
Fig. 1 is a new transistorized power
and bias supply by EICO of Long
Island, New York. Designated as the
Model 1020, it affords many appli-
cations in powering low-current de-
vices such as transistor radios, hear-
ing aids, preamplifiers, etc. as well
as supplying bias potentials for both
transistor and tube circuits.

Using two transistors for volt-
age regulation, the output of the
supply is well filtered and there-
fore ideally suited for powering
ripple-sensitive transistorized equip-
ment. The unit comes complete (less
test leads) in either kit or factory-
wired form.

Specifications are:

1. Power Requirements—110/120 volts,
50/60 cps; power consumption vari-
able with load; DC circuits protected
by front panel fuse.

2. DC Output—continuously variable in
two ranges from 0 to 6 volts and
from O to 30 volts, range switch pro-
vided on front panel, maximum load
currents of 300 ma at 24 to 30 VDC,
200 ma at 12 to 24 VDC, and 150
ma at 0 to 12 VDC; AC ripple
1/200 of 1% at full load.

3. Panel Features—DC voltmeter with
two scales of 0 to 6 volts and 0 to
30 volts; neon lamp provided as ON-
OFF indicator.

4, Size and Weight—5" x 4” x 512",
4Y5 lbs.

Since low-current supplies like
the Model 1020 are of more value
to the serviceman today than ever
before, I thought I might obtain one
of the wired versions, examine it,
and let you know what I felt the
instrument had to offer.

Looking over its physical struc-
ture, you’ll find that the unit is
housed in a sturdy steel case with
aluminum carrying handle. Because
of its compact design, the unit
should require little space on any
service bench. After I removed
eight Phillips-head screws from the
edges of the case, 1 found the en-
tire top section lifts off of an “L”-
shaped front panel and base section.
All chassis components are mounted
to this “L” frame as pictured in Fig.
2. You can see that the two power
transistors employed for voltage
regulation are located at the top of
a vertical metal bracket, which also

Fig. 1. With a maximum output of 30 volts, EICO’s new supply features a dual-
range voltmeter. Here, the unit is shown powering a pocket-size transistor radio.
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serves as a heat sink. Most of the
other components are placed either
on the front panel or between termi-
nal strips attached to the vertical
bracket. A power transformer and
pair of silicon rectifiers, however,
are positioned behind the bracket
and are not visible in Fig. 2.

I have presented a complete
schematic of the Model 1020 in
Fig. 3 so that you will better under-
stand the transistorized circuit of
this particular supply. The AC input
to the instrument is converted to
DC by the full-wave rectifying ac-
tion of power transformer T1 and
silicon diodes M1 and M2. Input
filter capacitor C2 smoothes out
much of the initial AC ripple, but
final filtering and regulation centers
around the transistor networks.

The two PNP transistors are
effectively connected in series across
the full rectified voltage. Ganged
controls R1A and R1B regulate col-
lector and base potentials, which in
turn control emitter current and
thus total output voltage. Capacitors
C3 and C4 act as bias filters for the
base circuit of each transistor, and
thereby limit voltage variations on
the sensitive base elements. The
transistors are biased so that small
voltage variations or ripple in their
collector circuits will not produce
a noticeable change in their emitter
currents. Any hum-producing ripple
that might get by this smoothing net-
work is further reduced by output
filter C5.

To protect the instrument and
the transistors against current over-
loads, a Y2-amp slow-blow fuse is
placed in the negative center-tap re-
turn of the power transformer. No-
tice, however, that the neon ON in-
dicator in the primary circuit will
remain lit even if this fuse blows.

The DC voltmeter, in series with
either a dropping resistor or the
range switch (depending on the posi-
tion of the latter), is connected di-
rectly across the output terminals of
the supply. With range switch M5
in its 6-volt position, resistor R9 is
shorted out, and full-scale reading
of the meter becomes 6 volts. With
the switch in the 30-volt position,
R9 is connected in series with the
meter resistance, and full-scale de-
flection now represents 30 volts.

I made use of the EICO supply
by powering several battery-op-

« Please turn to page 89
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SEE HOW G-E 12AUT-A's ARE BETTER!

Bottom scope trace shows Service-Desigred Tube's low-microphonic
performance compared with ordiaary 12AU7-A (top).

LAI'I’I,Y equal vibration to both tub=s, and
yo1 get the results shown above. General
Flectric’s Service-Nesigned 12AU7 A has
fer lows~ microp-onics. No mom2 TV
“shakes nd jitters.” In hi-fi. tone s rich,
round, wndistorted when vou install this
finer Geaeral Elecriz dual triede. Here’s
tte ideal tube to create goodwill and boost
yoar repeat business.

Heart o” the Service-Designed 12AU7-A’s
desigr is a shor: compact cage with heavy-
duty mcas, rizid under all conditions.
And caality merely star:s there! This G-E
volume-se ler s better manufactured, be:ter
tested. See yoar General Electric tube
distrik ator!  Dizirbutor Sales, Electronic
Comparents L%+ sion, General Electric
Company, Owre-storo, Kentucky.
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