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WALSCO
STRIP-ER
CLIP

New precision tool with
accurate dial for strip-
ping each wire slze.
Clips all wires from 12
to 26 gauge. Ground

cutting edges, insu-
lated grip.
No. 595-X. List §2.30
1
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WALSCO
CHASSIS
RouND  PUUNCHES sauare

Make better chassis
holes faster with
Walsco's ""Low-
Torque'' Punches.
Specially hardened,
precision ground tool
steel; easy to use.
Complete line of sizes
and styles.
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WALSCO
LONG NECK
OILER

Reach all those hard-to-
get oil cups, etc. Al
plastic container and
nozzle; telescoping ex-
tension reaches 7 inches.
Contains high quality all-
purpose oil.

No. 985...... List $1.50

WALSCO HEX &
SPLINE KIT

Contains 11 of the most popular size hex
and spline wrenches in durable plastic
snap case. High grade alloy steel.

No. 560 ... List §2.25

Walsco
|

attaching leads

| No. 1600 Standare
1602 Low Loss

WALSCO
C-RING
ToOL

Specially designed
to remove and insert
"'C"  washers and
retaining rings on
tuners, control
shafts, etc. High
grade steel, nickel
plated.

No. 585.. . List §3.1¢

2-Set TV-FM

Couplers

A Walsco Exclusive . . . both these couplers
can be mountzd on wali or mast before

. Standard Model for strong

signalareas; Low Loss Model for f-inge areas.

List $2.50
3.50

WALSCO
STICKLEBABY

The onfy hand tool that
drills and saws in any
direction. Excellent for
veneer work and fine
carpentry. Combination

drill, saw and rasp.
No. 586-00.. .. List $1.63

WALSCO 100-PAK
HARDWARE

All the quality electronic hardware items
you need in convenient 100-to-a-box
packages. Look for the Walsco Display
at your jobber.

WALSCO PHONO
DRIVES

The only complete line of replacement
phono and recorder drives and belts on
the market. Includes all the new model
turntables and changers.

FREE! Write for your Walsco Catalog. Send postcard today.

Main Plant: ROCKFORD, iLLINOI1S

Canada: Atlas Radio Corp., Ltd., Toronto 19
YOU CAN GET WHAT YOU WANT FROM WALSCO!

ELECTRONICS MFG. CO.

Division of Textron Inc.

West Plant: Los Angeles 18, California

; US.A
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Emerson Model 1506
Chassis 120451H

This 17” portable has all operating
controls on the side, and a four-section
telescopic dipole attached to its rear
cover. The side controls include a chan-
nel selector and fine tuning, horizontal
hold, vertical hold, brightness, and
volume with on-off switch.

Taking a look in the back of the
cabinet, you’ll find a rather small hori-
zontal chassis with tuner and controls
mounted on vertical brackets. The “hot”
chassis drives a 17AVP4A 90° picture
tube and 4” PM speaker. The filament
resistor shown in the photograph is a 1-
ohm fusible type soldered in a series cir-
cuit. The B+ fuse is a I-amp slow-blow
unit protecting the low-voltage supply.
Remember that the horizontal frequency
and phase coils require a nylon hex-head
tool for adjustment.

Tubes in the series string are fairly con-
ventional except perhaps for the [2CUS

SILICON & type in the audio output stage. Speaking of

"R_EE;_T'FIER “» tubes, you may find it a little difficult to

WV - IR reach some of them with the chassis in

4 the cabinet. To pull the chassis, remove
the Phillips-head screw on the side near
the control knobs and also the “4” hex-
head screw holding the tuner brace to the
top-rear corner of the cabinet. After
yoke, ion trap, high-voltage lead, and
speaker are freed, take out the four bot-
tom chassis bolts and slide the assembly
out the back. Actually, you'll only find
about ten small circuit components lo-
cated under the shallow chassis.

On the front section of the chassis,
which is not exposed from a rear view
of the cabinet, youwll discover a silicon
power rectifier hidden beneath the up-
right control bracket. You will note, too,
that it is soldered into the power-supply
circuit on a small terminal strip. On the
opposite side of the chassis, you'll find a
1G3 high-voltage rectifier directly in
front of the high-voltage cage. Two
separate printed boards are employed—
one for audio, video, and IF stages and
the other for both sweep circuits.

If it becomes necessary 1o clean the
safety glass and screen on this portable,
remember that the mask assembly comes
off from the front. Merely remove the
two %47 hex- head screws from the bot-
tom of the mask and pull the assembly
out and up as shown.

July, 1959/PF REPORTER 1



... PREVIEWS of new sets

SOUND
DET. COIL

TV - PHONO
SWITCH
Magnavox
Chassis V29-0500 DUAL
SPEAKERS
With console styling, this new set PHGNO
features a 217 screen, operating controls INPUT

on top, and dual 8” PM speakers. The
safety glass on this model can be re-
moved from the front by taking out the
four wood screws which hold the top
trim strip, and tilting the top of the glass _
forward. -

Removing the back -from the set, you'll WIDTH HORIZ. FREQ. ¥ VERT. HEIGHT |
find a conventionally-wired vertical chas-
sis built around a 21DLP4 90° picture
tube. Powered by a transformer and
single SU4GB rectifier, the chassis and
CRT are ‘both mounted on a board
which is held in the cabinet by six bot-
tom bolts. The high-voltage fuse pointed
out in the photograph is a snap-in, slow-
blow type rated at % amp. All tubes,
none of which are uncommon, are with-
in easy reach, except for the two mounted
in the tuner behind the top corner of
the chassis.

Most of the service adjustments are
grouped at the bottom of the chassis pan
between the high-voltage cage and the
power transformer. The width control
is actually a slug-tuned coil which can be
adjusted by moving a small lever arm
back and forth along an open slot in the
chassis. A small selenium dual diode is
employed in the horizontal AFC stage,
and is located directly above the width
adjustment. This is a plug-in unit with a
polarity coding marked on the chassis.
The flattened corner of the diode should
match up with the “+” indication
stamped on the chassis.

Since the picture tube is electrostatical-
ly focused, a spring-clip jumper is placed
on its base as shown. Focus may be
varied by connecting the jumper between
pins 6 and 10 or 6 and 2, whichever pro-
vides the sharpest picture.

Frequency of the local VHF oscillator
can be adjusted in the field from the
rear of the chassis. This adjustment
should be made if the fine-tuning con-
trol will not bring in both picture and

sound, or if it tunes only at one extreme 8 i
of its range. Each channel slug is ac-

cessible through a hole in the tuner i T'TUNER
cover as pictured. Be sure to use a non- S ) 0sC. ADJ.

metallic screwdriver no more than '8’/ i

in diameter.

As with many of the newer sets, this
model also features special speaker con-
nections for use in the reproduction of
stereo sound. The stereo panel mounts
on the back of the cabinet with its
terminals connected directly to the pair
of speakers.

2 PF REPORTER/July, 1959
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RCA Model 170P048
Chassis KCS 126A

Meet the new Sportable, a 17”7 port-
able with front tuning, telescoping an-
tenna, and only a 12/ cabinet depth. On
the front of the cabinet, above the chan-
nel selector, you’ll find a small knob for
fine tuning. The two knobs below the
selector are for contrast and volume with
push-pull on-off. At the bottom of the
panel are both hold controls plus one for
brightness.

Removing the rear cover with antenna
assembly, you’ll see that the chassis is
vertically mounted around the neck of
the 110° CRT. The Signal Guide VHF
tuner and oval speaker are positioned on
the control side of the cabinet. The
horizontal frequency coil is on the same
form with the wave-form coil; however,
the frequency coll is fixed, and is there-
fore non-tunable. Incidentally, it’s best to
use an oscilloscope when setting up the
waveform adjustment.

The disc-type temperature-compensa-
ting resistor located between the high-
voitage cage and power transformer is
a surge limiter for the line, rated at
approximately 170 ohms cold and 120
ohms hot. The horizontal drive trimmer
is not located too close to the output
tube. but down near the power trans-
former as shown.

The fusible resistor at the base of the
chassis pan is a special plug-in unit
(No. 104295) which protects the fly-
back and boost-supply system. A num-
ber of new tube types appear in this
chassis, including a 6FV6 and 6EAS8 in
the tuner, a 6EW6 video IF, a 6EBS8
video output and sync separator, a
6EA8 AGC keyer and sync amplifier, a
a 6BQS audio output, a 6DR7 for vertical
sweep, and a SAS4A as low-voitage
rectifier.

Two separate printed wiring boards
are employed. The boards are new and
different in that, on the component side
of each, you'll find a phantom layout of
the wiring to enable you to circuit-trace
without removing the chassis or board.

To clean the safety glass and screen,
remove the front control knobs and the
three Phillips-head screws under the
front mask assembly. Next, take off the
back and loosen the 38’ hex-head cap-
tive bolts in each upper corner of the
cabinet. Pull the bottom of the mask out
slightly, remove speaker leads, and lift
the front up and off.

July, 1959/PF REPORTER 3



WS of new sets

\

Zenith Model C3004E

Here’s one of the new Space Command
series featuring remote control, 21”7 90°
picture tube, and power tuning. Contrast,
brightness, vertical hold, horizontal hold,
and tone controls are located across the
bottom of the front mask behind a hing-
ed panel. Vertical linearity, height, AGC,
and focus adjustments are also accessible
with this panel open.

The chassis is conventionally wired
and mounted horizontally, and employs a
power transformer. All tube filaments are
connected in parallel. A separate re-
ceiver chassis for the remote control
system is positioned along one side of
the main TV chassis as shown. The fuse,
located on top of the TV chassis near
the power transformer, is a 700-ma
unit protecting the B+ circuits. A 6EBS
is used in the video output and sound
IF stages, a 6CY7 in the vértical sweep
section, a 6EA8 in the horizontal AFC-
oscillator circuit, and a 5V3 is employed
as low-voltage rectifier. Other recent tube
types include a 6BU8 as AGC, noise
limiter, and sync separator; and a I1J3GT
high-voltage rectifier.

The VHF tuner is a separate assembly
attached to the top section of the cabinet.
It incorporates the automatic channel-
selector mechanism shown in the photo,
and uses a 6ESS/GG RF amplifier and
6CG8A mixer-oscillator. To set up auto-
matic selection of certain channels, turn
the selector knob manually to the de-
sired channel number. With the back
on, use a screwdriver to turn the index
tab so that it points toward the tuner
shaft. For undesired channels, the tabs
should point in the rotating direction of
the index wheel.

The remote system operates by super-
sonic vibrations which are radiated when
the tuning rods within the remote band
unit are keyed.

A microphone on the front of the re-
mote chassis picks up the supersonic
waves .and converts them to electrical
energy for sound muting and channel
selection. The remote receiver chassis is
shown here with relay cover removed.

To take out the safery glass for clean-
ing, a metal strip must be removed from
the bottom of the picture tube mask.
After pulling straight out on the small
trim piece as shown, remove the two
Phillips-head screws and the metal re-
taining strip; then tiit the glass out at the
bottom and slide it downward.

4 PF REPORTER/July, 1959
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Simply by checking

all the tubes in the TV set with DYNA'Q”IK

% INCREASE YOUR INCOME

* ACTUAL EXPERIENCE SHOWS

TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

5 calls per day in
5 days equal *50

o o, g R e et e !

FAST AND ACCURATE
® Tests complete set in minutes
® Wins customer’s confidence
® Saves costly call-backs
e Sells more tubes on-the-spot
°
°

—— —— . e

PER WEEK

Avoids substitution testing
Makes more money every day

Completely test each tube
with laboratory accuracy!

Model 650 |
DYNA-QUIK ﬂﬁ |

Today’s Fastest,
Most Complete Portable

TUBE AND

TRANSISTOR
TESTER

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE
Professional—fype tester Thousands of technicians are doing a better servicing job

____-.____
o i e —— = RS

=t b [nore Service and are making more money today with the famous
use y mo L B&K DynNa-QuIR. Completely tests each tube in seconds, with

E/ e o - .

¥ technicians every day. laboratory accuracy, in home or shop. Measures true dynamic

f mutual conductance. Shows tube condition on ‘““Good-Bad”

}( scale and in micromhos. No multiple switching or

roll chart. Quickly detects weak, short-life, or inoperative

| tubes. Shows customer the true condition and life-expectancy

1 ANOTHER PROVED MONEY-MAKER of tubes in the set; sells more tube replacements per call.

: Deluxe Portable Assures customer satisfaction and protects the service guarantee.
' CRT 400 Model 650 Dyna-Quik improves servicing, quickly pays for itself
¢ Checks over 99%, of the tubes most widely used in television receivers,

Tests and Repairs plus popular home and portable radio tubes, Tests over 500 tube

Picture Tubes types. Lists over 125 most commonly used tube types, with setings,

on socket panels for maximum operating speed. Complete listing in

Makes New Tube fast telephone index type selector. Tests each section of multiple

Sales Easier See Your B&K tubes separately for Gm, Shorts, Grid Emission, and Life. Tests each

- = tube for Gas Content. Provides instantaneous Heater Continuity

£ Checks and corrects most TV plcture tube troubles Distributor or check. Includes 16 spare sockets and sufficient filament voltages for

[ in a few minutes, right in the home, without re- Send N £ future new tube types. Transistor Section checks junction, point contact

moving tube from set. Restores emlssion. Checks en . owaror and barrier transistors, germanium and
leakage. Repalrs shorts and open circults. Life Bulletin ST21-R  silicon diodes, selenium and silicon rectifiers. Net $16995
Test checks gas content and predicts useful life. J

Net, $59.95

Adapters for Models 400 and 350 CRT's

Model C40 Adapter. For standard 6.3 volt filament
110° tubes and color tubes. Net, $9.95
Model CR48 Adapter. For the new 110° tubes
with 2.34, 2.68 and 8.4 volt filaments. Net, $4.95

&K BaK MANUFACTURING CO.

3726 N. Southport Ave. ¢ Chicago 13, lllinois
Canada: Atlas Radio Corp., S0 Wingold, Toronto 10, Ont.

7 T TR TR e e

Export: Empire Exporters, 458 Broadway, New York13,U.5. A
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NEW DIFILIVI° BLACK BEAUTY"®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment with-
out derating.

 TOUGH MOLDED.

ION ~ HOUSING

L;ok for H;e. RED markl-ngs on.the black case.

The major capacitor improvements
come from

10 PF REPORTER/July, 1959

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Sfilm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS ... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products

Company, 105 Marshall St., North Adams, Mass.

*DuPont trademark

world's J’.-;rlr;'f:t rﬂj}drﬁm‘r' mr.'.u#f:r{'nrrfr
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How would you like to replace all
the tubes in the instrument shown

on this month’s cover? Unfortunately
for servicemen, organs don’t have
troubles like this. As for servicing, it's
not as difficult as you might think.
We can’t promise that the setting
our cover serviceman finds himself

in is typical, however — you’ll just
have to take your chances on finding
an organist as attractive as ours.




* TRUCKS
*BOATS
« STATION
WAGONS
7 = | « SMALL
waonn’ | IMPORT
" 37 CARS
: e COMPACT
U.S.CARS

Illustrating
Model TR 1279—12 Volt
with Tone Contro}

Ideal for
Small Cars

{Patent Apphed For)

most versatile truck-auvto-boat
radio ever designed!

The ATR Karadio is a new compact, self-contained
airplane-style radio for trucks, boats, station
wagons, small import cars, and compact Ameri-
can cars. This handy unit is perfect for trucks
because it is easy and inexpensive to install in
the cab roof—and its 6-tube radio with powerful
8-tube performance provides remarkable free-
dom from engine, static, and road noises. The
ATR Karadio's single-unit construction (complete
with speaker and optional antenna) is also ideal
for boats where it can be roof-mounted. For
small import and compact American cars, this
economical unit can be easily installed in-dash
or under-dash, as desired. Available for é or 12
volt battery systems!

The ATR KAR-
=" ADIO is ideal
forsmallimport
cars or com-

q
i ;
s
g i :
E' pact American
& cars! Unit is

completely seif-contained —extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits!
SEE YOUR JOBBER OR WRITE FACTORY
« “A" Baltery Eliminators  DC-AC Inverters o Auto Radio Vibrators
American Tetevision & Raoio Co.

Luality Products Since 19357
SAINT PAUL 1, MINNESOTA, U. 5. A.
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Letters ta the

EDITOR

Dear Editor:

Referring to the item in the May
Dollar & Sense Servicing column, “What
a Difference a Word Makes,” we have
found the words “Technical Services,”
“Technical Fees,” and “Operational Fee”
are more readily accepted than the word
“labor,” preferable in most cases to
“service.”

The enclosed order form is the result
of ten years of experimentation. Three
others have preceded it, each different
in context and form and each tested for
three years. The words “TOTAL FEE
C.0.D.” at the lower right has greatly
reduced our accounts receivable (to less
than 297). To the left of this is “RE-
CEIVED PAYMENT IN FULL by
———" Saves writing the word paid,
and lets the customer know we expect
payment when the work is done.

The piece de resistance is the word-
ing in the left-hand column, which tells
the customer to make sure the set is
working satisfactorily before our man
leaves the house because we cannot make
free re-calls. At first we thought the
wording too strong—but the results over
the past 12 months have been amazing,
resulting in a saving of over $2,000 as a
result of the drop in call-backs, nuisance
calls, etc. To top it off, we’ve lost no
customers or their good will (as far as
we can tell); in fact, we sense a greater
respect toward our operation because our
customers understand our policies and
are willing to accept our fees.

All our calls are followed up by a
thank you “card,”—but not the usual
kind. We send them a gift which is not
thrown away. It is a small needle book
which includes a threader. Surprising
how many people forget your name,
even in a very short period of time—
but they remember the needle book.

Other simple things can be done to
increase the professional status of men
in our business, thereby assuring ade-
quate monetary compensation and re-
spect for our intellect. Our men always
wear a white shirt and tie on calls, to-
gether with wool trousers. (Plastic
blends wrinkle and bag too easily. One
service call on your knees and you walk
out looking like you're wearing ‘“accor-
dion-pleated” pants.) The collar needn’t
be buttoned, nor the tie pulled choking
tight. Even with the sleeve cuffs turned
up to reach inside dusty sets, profes-
sional appearance is retained. The re-
sults are positively amazing; we rarely
have complaints about the $5.00 fee. Of
course, a friendly attitude, proper use of
a drop cloth, and a professional manner
all help to achieve the total picture.

DoN M. DiIErs

Milwaukee, Wisc.

You've said enough for all of us, Don.
Congratulations on finding and using
the right combination to build a success-
ful service business—Ed.

Dear Editor:

I have just looked through the June
edition of PF REPORTER and noticed that
the Zenith and RCA circuits in ‘“Video
Speed Servicing” have been reversed.

BRIAN J. MAROHNIC
Service Division
Zenith Radio Corp.
Chicago, I11.

THE EbpITOR:

JUNE ISSUE INTERCHANGED SCHEMATICS
PAGES 5 AND 6 wITH 7 AND 8. CarRD RCA
108-8 INDICATES R18 OPENS FREQUENTLY.
SUGGEST IT BE REPLACED WITH FILM-
TYPE GLASS 3-WATT UNIT, RCA PART
No. 106042.

E. A. HILDEBRAND
QuaLITY CONTROL
RAD1I0 CORP. OF AMERICA
CAMDEN, N. J.

First time we've heard of the special
replacement for R18. We, and our read-
ers, thank you for the tip, Mr. Hilde-
brand.—Ed.

Dear Editor:

Just received my June issue, and was
quite confused over Video Speed Servic-
ing. What are you trying to do, make
me lose the few hairs 1T have left? In case
you don't already know it, the RCA and
Zenith schematics have been transposed.

E. J. CUFFE
Chicago, 11l

Thanks, fellows—we really goofed on
this one! Just goes to show that Editors
are human (?), too.

If you're saving these sheets, we'll sup-
plv a corrected 4-page reprint on request.
We apologize to all our readers who have
been inconvenienced as a result of this
error. Steps have been taken to prevent
such a thing from happening again
(meaning the Editor gets the axe the next
time)—FEd.

Dear Editor:

Several days ago, I called Associate
Editor Cal Young (long distance) re-
garding an intermittent flashing raster on
a Philco set. He was able to get out the
PHoToracT Folder and suggest chang-
ing the coupling capacitor from the tuner
to the first video-IF grid without any
waste of time.

He was right; a new capacitor did the
trick, and I want to thank him for his
help. 1 have been servicing TV’s for ten
years (in electronics full time since
1938) and still find myself up a tree on
occasion. Congratulations on having such
a fine editorial staff and an excellent
magazine.

FraNk L. STEWART
Mt. Dora, Fla.

Glad Cal was able to help you on this,
Frank, although we don’t advocate that

» Please turn to page 59




for TV pictures that
stay strong, clear. .
NEW Belden PERMOHM*

lead-in wire

In spite of extremes of salt spray . . industrial
contamination . . rain . . snow, PERMOHM lead-in
wire delivers a stronger, clearer signal.

PERMOHM improves fringe area, UHF, and color TV
reception, and eliminates the "'salting out’’ problem
in many coastal areas.

PERMOHM is easy to install .. no end sealing necessary.
300 Ohm UHF-VHF. Available in packaged

lengths of 50’, 75’ and 100" with special merchandiser
.. also 500’ coils, 1000" spools.

ask your Belden Jobber

one wire source for evérything electronic and electrical

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Power Supply_Cords, Cord Sets and Portable Cordage *®

Electrical Household Cords ® Magnet Wire * lead Wire

* Automotive Wire and Cable * Aircraft Wires ¢
Welding Cable

PERMOHM* means constant
impedance . . because its
conductors are protected by
encapsulation in cellular
polyethylene.

*Belden Trademark and
Belden Patent . . U. S.
Patent No. 2782251

8-1-9
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HEAR
famous NBC stars
talk about the most
impressive document in
TV servicing history,
about to be announced
to the public.

HEAR
Charles Francis Adams,
John Thompson and
other top industry
figures talk about the new
Raytheon—and you.

Your Master of
Ceremonies--
BEN GRAUER,
famous NBC
host.

HEAR
top-level executives
from LOOK, TV GUIDE,
Your . NBC, talk about
Raytheon . exciting new plans
Distributor 3 for you.
has a few
surprises,
too.

14 PF REPORTER/July, 1959




Closed Circurt Meeting

k your
Rayth?osn Igistributor
far time and date.
Don’t miss the
biggest event of t'he
vear. It’s free!

HEAR '
how Raytheon will o
saturate tke countr){ vy1
ear-round advertising
yfeaturing y.our nameia;l
and something new
TV-radio s2rvicing.

place, There’s p
it before !

Coming S00n
news from R
with the star

—8&reat new profit

aytheon. You hay

s of radio, TV and

as guest of your loeg] Raytheon

utor at Your hearby NBG radio
amous Stars of

Weekend ¢

movieg,
Distrip.

ALL Ngw
PROFIT-BUILDING PROGRAM.'

New f ull-color

Sound slide film
tells the ex

citing detajls
It’s g selective deal fop leadi
pendent Service dealers,
miss thjg outstandj
Complete detailg
Closed Circujt
Raytheon Distrj

Portunity, pop
this news-packed
Meeting, check your
butor for date, time anq

ever been anything Jike
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Radio-TV Shop Owner Leo Schweid Says...

“Components Make or Break

My Reputation...

That's Why | Specif
Mallory Parts”

“Business experience gained on two continents has
taught me there can be no compromise with quality
when you’re trying to establish a reputation. Mallory
established its reputation for quality a long time ago

.. and I know I can depend on Mallory components
for TV and radio replacement.”

You can enhance your reputation with Mallory
silicon rectifiers. Three different models, each de-
signed for specific service applications, fit the most
popular television and radio circuits as replacements

for metallic rectifiers. They give far longer life, lower
forward voltage drop and reverse leakage current.
All three types exceed requirements of military
humidity tests:

-~

Type T—for the most economical replace-

° N\ . .
\ \ ment of selenium rectifiers

End Call-Backs with These Quality Mallory Components

Gems—5 rugged, moistureproof,

FP Electrolytics—The Mallory FP—

Sta-Loc* Controls — New .design en-

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.
Outstanding for service in buffer, by-
pass or coupling applications.

16 PF REPORTER/July, 1959

the original 85°C capacitor—now has
improved shock-resistant construc-
tion and leakproof seal. Its etched
cathode construction—standard inall
FP’s—assures hum-free performance.
Famous for high ripple ratings.

ables your distritutor to custom
build, in just 30 seconds, any of over
38,000 combinations—eliminates
waiting for out-of-stock controls. You
can replace the line switch without
unsoldering contro! connections.
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Rectifier conversion kits are also available for eco-
nomical TV and radio conversion. Whatever com-
ponents you need for servicing, you get highest
quality at sensible prices from Mallory. Why not see

S e

Type E—for the ultimate in reliability and

performance

your Mallory distributor today.

TC Tubulor Electrolytics— Economically
priced electrolytic filter capacitors
with a reputation for doing an excel-
lent job. They have been proved in
performance and are backed by years
of Mallory experience. Also special
TCX type available for —55°C.

Leo Schweid owns and operates the Ultra Radio Shop in
upper Manhattan. He aftended the Sorbonne in Paris
where he studied Physics and Electronics. Until the
World War Il German occupation, he manufactured radios
in France. After the 1944 liberation, Mr. Schweid came
to the United States .. .and 10 years ago began his own
radio and TV repair business. Personal service, plus a
full guarantee on every repair job, has earned him a
reputation that is bringing in work from all sections

of Manhattan.

Type P—for plug-in replacement in sots
that are already converted

Gold Labei* Vibrators— Qm critical auto

radio servicing. use the Mallory Gold

Label Vibrator. It gives longer,
trouble-free service life. Mallory Gold
I.abel Vibrators feature Mallory ex-
clusive buttonless contact design.

* Trodemark

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

QWANYS

\'x)
D\R&:““\‘, oWt

RMC Discaps®—Made by the world’s
largest producer of ceramic disc ca-
pacitors, Long the original equipment
standard, are now available for re-
placement. They come in a handy
3" x 5 file card package.
®A registered trademark of Radio Materials
Company, a division of P. R. Mallory
& Co. Inc.
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In Westinghouse

(iant Jackpot
contest =TT



IT ALL!

You can win absolutely everything shown in this picture, simply by estimating its total retail value. Would
you say hundreds of doliars? Thousands of dollars? The closest guess will win it all! Enter now! Enter as

often as you like!

Never before a contest so easy to enter . . . so easy
to win! Four separate contests! Four separate
Giant Jackpots! And you can enter all four—try
for the Giant Jackpot as often as you like! Hun-
dreds of other valuable prizes if you miss the top
award!

Just 3 easy steps to enter. ..

1. Ask your Westinghouse distributor for a sup-
ply of official entry forms . . . several for each
contest you want to enter.

92, Estimate the total dollars-and-cents retail
value (exclusive of local sales and Federal
excise taxes) of all the items shown and de-
scribed in the picture for the contest you are
entering. You'll receive an information leaflet
with your entry blanks which shows photo-
graphs of all four Giant Jackpots.

3. Write your estimate on the Entry Form
and mail along with the end panel from a
Westinghouse 5-pak tray which reads
“Westinghouse Electronic Tubes,” or a
reasonable facsimile, to: “‘Jackpot,” Wes-
tinghouse Electric Corp., Box 365, New
York 46, N. Y.

That's all there is to it . . . and just look what you
can win! 4 first prizes: ‘“‘Winner Take All”—
everything shown in a Giant Jackpot picture.

4 second prizes: Your choice of Westinghouse Re-
frigerator, Freezer, Laundromat, Dryer, Two Dif-
ferent Ranges, Room Air Conditioner.

4 third prizes: Your choice of Westinghouse Re-
frigerator, Freezer, Dryer, Range, Air Conditioner.

48 fourth prizes: Your choice of two Westinghouse
Immerse-A-Matic appliances and a control unit.

100 fifth prizes: Your choice of Westinghouse
Spoutless Coffee Maker or Portable Mixer.

240 runner-up prizes: Westinghouse Dog-O-Matic
Hot Dog Cooker.

FIRST CONTEST
STARTS AUGUST 3.
1959! GET ENTRY
BLANKS AND OF-
FICIAL RULES
FROM YOUR WEST-
INGHOUSE DIS-
TRIBUTOR TODAY.

If your distributor does not sell Westinghouse tubes, send his name and address to
Westinghouse, Box 284, Eimira. N. Y.

you cAN BE SURE...IF |1"sVVeStingh0use

Electronic Tube Division Efmira. N.Y.

July, 1959/PF REPORTER 19
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MILTON S. KIVER

AFC for FM Tuners

A circuit that is being used with
increasing frequency in FM tuners
(or the FM section of AM-FM
tuners) is the automatic frequency
control (AFC) circuit. The pur-
pose of this network is to hold the
local RF oscillator to the frequency
established by the set user. The
front-end section of an FM tuner
receives signals from 88 to 108 mc,
and the local oscillator
10.7 kc above the incoming signal.
At these frequencies, it is more diffi-
cult to stabilize oscillator frequency
than it is at AM frequencies in the
550 to 1600 kc band. Oscillator
drift, in turn, will quickly tend to
distort the sound output of the re-
ceiver and make it necessary to
frequently retune the front dial. By
means of a relatively simple AFC
network, this trouble can be avoided.

(AFC is beneficial from the
user’'s point of view because it en-
ables him to achieve and maintain
correct tuning at all times. All he
has to do is come reasonably close
to the desired station and then
switch in the AFC newtwork. This
immediately shifts the frequency of
the local oscillator until the signal

amoror... I NN B

operates .

How to Understand ond Use TV Test Instruments
and Analyzing and Tracing TV Circuits

is centered in the pass band of the
receiver.
Basic Circuit

The operation of a typical FM-
AFC circuit is not difficult to under-
stand, provided the phase relation-
ships in the circuit are kept in mind.
A common arrangement is shown in
Fig. 1. VIA is the AFC stage and
V1B is the FM oscillator. Connec-
tion between the two tubes is
through the 22-mmf capacitor C2,
which in essence places V1A across
coil L1. This coil is part of the oscil-
lator tuning circuit, and if VIA can
be made to appear as a small vari-
able capacitor, it will serve to alter
the frequency generated by the oscil-
lator. This, in effect, is exactly what
V1A does; hence, it is known as a
reactance tube.

Through the connection of C2,
the RF voltage present in the oscil-
lator tuning circuit reaches the plate
of VIA. At the same time, RF cur-
rent from the plate of V1A feeds
back to the grid circuit through
capacitor C1. The signal path is
completed to ground by C3, which
is of a value that is essentially a
short circuit to RF currents. Inso-
far as AFC action is concerned, it
can be disregarded.

M AFC

(k12417

MR
@ el @
13 i [
2 A 22
mm
3
|
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K
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Fig. 1. A popular AFC circuit employed in FM tuners.
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Since the capacitive reactance of
C1 is several times greater than the
resistance  of R1, the current
through R1 and C1 will lead the
voltage from L1 by a phase which
approaches 90°. The voltage de-
veloped across R1 is in phase with
the current through it, and it is
this voltage which acts as the grid
signal for VIA. Hence, the phase of
the grid signal will lead the phase
of the oscillator voltage by 90°.

Next, let us consider the plate
current of VIA. It is governed by
the grid voltage; thus, the plate
current of VIA leads the voltage
across L1 by something close to
90°, and V1A appears as a capaci-
tor shunting L1. The value of capac-
itive reactance afforded by VIA
is governed by the amount of plate
current flowing and this, in turn, de-
pends upon the V1A bias.

The stage is now set to bring to
the grid of V1A a voltage which will
reveal when the signal is properly
tuned in and when it is not. Such a
voltage is obtained from the out-
put of the FM detector (discrim-
inator or ratio detector). When the
signal shifts to one side or the other
because of local oscillator drift, a
greater or lesser bias correction is
developed. This voltage, properly
filtered to remove the audio varia-
tions, and having only a DC value,
is fed to the grid of the AFC tube
where it varies reactance-tube plate
current. Thus, if the oscillator tends
to increase its frequency, the capaci-
tance presented by VIA will in-
crease, causing the frequency of the
oscillator to drop.

AFC Circuit With DC Amplifier

While the foregoing circuit is ex-
* Please turn to page 68

I RIC

(s k12817 i @ 5 bus

Fig. 2. AFC circuit used in Pilot Model HF-42.




for all tubes marufactured.

Finest-ever 6CG7's from new G-E
“roller-nest” production equipment!
This makes top performance standard

CRARARRRRRRY

0ST WANTED TUBE NOW BUILT STILL BETTER!

G-E 6CG7—your Service-Designed profit leader—given uniform
high quality by new General Electric automated techniques!

The infallibility of machines . . . the craftsman-
ship of skilled human hands . . . General Electric
combines the two in brand-new production
equipment for Service-Designed 6CG7’s. Tight
cages, snug-fitting micas, precision-built mounts
—every tube now has these, for uniform charac-
teristics and low microphonics. Means minimum

circuit adjustments when you install 6CG7’s!

Means far less chance, too, of trouble later. This
is your big-demand Service-Designed Tube, with
waiting TV sockets in the millions. Cut your
callbacks *way down—make your tube sales and
profits climb! Order Service-Designed 6CG7 s
now from your G-E tube distributor! Distributor
Sales, Electronic Components Division, General
Electric Company, Owensboro, Kentucky.

pagress /s Ovr Most Important Produvct

GENERAL @3 ELECTRIC

2-111-2058




For TV Technicians

RCA PRESENTS

A New
Volt-Ohm-

Milliammeter

... special ranges for
transistor applications!

oy 43

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

_

RCA WV-38A
VOM

WV-38A SPECIFICATIONS

Input ¢ 20,000 ohms per volt
Resistance on DC
5,000 ohms per volt
on AC
Accuracy e +3% DC, 5% AC
(fu!l scale)

Regular » 2.5, 10, 50, 250, 1000,

Scales 5000 volts, AC and DC
¢ 50 ua, 1,10, 100, 500 ma,
10 amps (DC)
Extra e 250 mv. and 1 volt (dc)
Scales

Frequency e AC—flat from 10 cycles

Response to 50 Kc (usable
response at 500 Kc)
Ohms * 3 ranges: Rx|—(0-2,000

ohms}, Rx100 (0-200,000
ohms), Rx10,000
(0-20,000,000 ohms)

Dimensions o W.51a” H.6%",D. 38"

22 PF REPORTER/July, 1959
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Also available as a KIT...
only $29.95%
Easiest-to-assemble ever!

“User Price (Optional)

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 514-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!



...with additional scales

for accurate low-voltage

measurement

RCA WV-77E
VoltOhmyst

ONLY *

(includes test probes and leads, and ground clip and lead)

3k RCA WV-77E(K) VoitOhmyst Kit
only $29.95%
Easiest-to-assemble ever!
*User Price (Optional)
FREE—New Booklet, “Servicing Is Easy with

an RCA VoltOhmyst”offered with the purchase
of a WV-TTE or WV-77E (K) ($1.00 value).

SPECIFICATIONS

Measures:

DC Volts—0.02 volt ta 1500 voits
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 overlagping ranges

Resistance—from 0.2 chm 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

Freguency Responseflat within
+5%, from 40 cycles to 5 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-77TE 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.
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SUPER COLOR’CEPTOR
MODEL SCL-4

NEW SUPER COLOR'CEPTOR HAS
FOLD-OUT DRIVEN ELEMENTS,
NEW TYPE BOOM SUPPORT AND
2 ONE PIECE WRAP-AROUND
MAST CLAMPS.

Now the powerful new Super Color-
’Ceptor adds a third dimension to
the popular Color'Ceptor series. 14

THE COLOR'CEPTOR MODEL CL4 —

elements including the patented
*electro-lens director system. All
channel—black and white and color,
completely factory pre-assembled
with new type fold-out driven ele-
ments. Bright Gold Anodized.
Model SCL-4 — $38.95 list.

America’s Most Copied Antenna.
The one antenna consumers know by
name. For superior reception, black and
white and color —all channels 2-13.

11 elements. Bright Gold Anodized.
Patented Electro-lens director system.
Installs easy — sells fast. Model ClL-4.
$29.95 list.

COLOR'CEPTOR WITH POWER
PACK MODEL CL-4X. Most Power-
ful All Channel Antenna Made.
Adds 5 directors and 2 reflectors to reg-
ular Color'Ceptor to make most power-
ful performing antenna on the market.
Guaranteed in writing to outperform any
all channel antenna made. 18 elements.

All channels, 2 to 13. Black and white
and color. Bright Gold Anodized. Model
CL4X — $44.90 list.

COLOR’CEPTOR ONLY ANTENNA GUARANTEED TO
PERFORM TO YOUR CUSTOMER’'S SATISFACTION.

WINEGARD ANODIZING — More
than a beauty treatment, Winegard
Anodizing is the most permanent
corrosion-proof finish you can give
aluminum. Exclusive Winegard Gold
pigment (unlike dyes) is bright and
sunfast — lasts far longer than the
usual shortcut finishes. Only Wine-
gard has it!

ADVERTISED MONTH AFTER MONTH IN LIFE!

Write today for complete bulletins — specify models!

CEROMNIRAMBR T
oW N® (71531

WWCHHIM" i
M YOUR PAOTECTION :

Winegard’s Gold Bond Guarantee guarantees satisfaction
on your customer’s home or Winegard refunds the full list
price —and you still keep your profit. It's the strongest
guarantee in the industry.
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the most complete line of antennas

for your profit and progress
VHF=-UHF-FM

Why stock incomplete lines that don’t have

step-up sell? Antennas that are short on fea-
tures short-circuit your cash register! Sell

Golden Winegard — full line — best known,
most advertised in LIFE, Better Homes &
Gardens, Successful Farmer, Sunset, TV Guide.

MODEL TC1 — BEST ANTENNA
EVER DESIGNED FOR STACK-
ING BECAUSE OF NEW WINE-
GARD TRANSCOUPLER FEA-
TURE—A LINEAR TRANSFORMER
THAT SWINGS INTO POSITION
FOR PERFECT STACKING AS-
SURES PERFECT 300 OHM
MATCH. All channels VHF — use
single or stack 2 bars for 100%
power increase. Patented Electro-
lens director system. Extremely high
gain on channels 7 to 13. Bright
Gold Anodized. Model TC1 —
$19.95 list.

WINEGARD ENGINEERING FOR

TRANSCOUPLER YAGIS — NEW
SUPER EFFICIENT TRANSCOU-
PLER YAGIS 3, 6, 12 ELEMENT.
Absolutely the most efficient cut-
to-channe!l and broad band yagis
ever built. Use a three element
where a five was used, a six for a
ten, and a twelve for really tough
reception problems. Unique Trans-
coupler bars swing into position for
perfect 300 ohm match and simplest
stacking ever devised. In stacking,
100% of power is delivered from
both bays. Bright Gold Anodized,
wide spaced design. 42 different
models.

“SPECIAL AREA”” ANTENNAS.

Winegard offers special antennas individually engineered for an area
problem. You are invited to take advantage of Winegard’s vitra-modern
antenna research and testing facilities.

Winegard Co.

3009 Scoften

Burlington, lowa

ard

" wined
w GQL'D

TRANS'CEPTOR MODEL 20/20
NEW 40 ELEMENT UHF TRANS-
LATOR ANTENNA. Super power-
ful, precision engineered for trans-
lator channels 72-83 (800-900 mc).
This stacked array incorporates 40
wide spaced elements for maximum
signal pick-up. Has combined power
of UHF corner reflector and a UHF
yagi. Model 20/20 packed two to
carton with stacking bars. $20.60
fist . . . single bay $9.95.

WINEGARD RESEARCH AND DEVELOPMENT
LABORATORY

Continvous experimentation
and testing go on in Wine.
gard’s vltra-modern electronic
laboratory. A few Winegard
firsts developed from research
are—First Gold anodized an-
tennas, First Factory Pre-Assem-
bled Antennas, First and anly
Patented Electro-Lens Design,
First One Piece Wrap-around
Mast Clamp, First Universal
Roaf Mount, First Transcoupler
Yagis and more.

“TURNSTILE’” FM ANTENNA
MODEL FM3T — NEW FM AN-
TENNA HAS UNIQUE OFFSET
MOUNT. Mounts on same mast as
TV antenna. Picks vp all directions
100 miles and more. Delivers maxi-
mum results all across the FM band
of 88-108 mc. 2 bays give 40%
power increase, 3 bays 68%, 4
bays 96%. Completely factory pre-
assembled. Bright Gold Anodized.
Model FM3T — $11.95 list.

Model FM3A “‘Turnstile’’ — has same
antenna head as above but in-
cludes** universal roof mount, lead-
in wire, etc. Complete kit. Model
FM3A. $17.95 list.

**U. 5. Pat. 2,891,748.

WINEGARD ECONOMY LIST ANTENNAS START AT JUST $2.44 LIST.
Write for complete information on full line of plain aluminum ECONOMY

kits and antennas.

Buy the Leader
and be one!
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toneer 250
HORIZONTAL SWEEP
QUANTALYST...}

FEATURES NEVER BEFORE OFFERED
IN ANY INSTRUMENT

TESTS THE ENTIRE SWEEP SYSTEM

IN-CIRCUIT TRECEIVER ON)

A
A
A NO NEED FOR CHASSIS REMOVAL
A

SIMPLY PLUG INTO DAMPER AND
HORIZONTAL AMP. TUBE SOCKETS

See the Latest,
Most Up-to-Date Method
of Servicing TV Horizontal

Sweep Troubles

%ow BEING SHIPPED
TO YOUR DISTRIBUTOR

TYPI(AL H.Y.RECT.
HORIZONTAL SWEEP

CIRCUIT 9
osc. G | ovrewr @a m.?
/Q O/ & 72N
AFC mlm—@‘o—l-
=N e: | : o9
(ﬁ%ﬁ}) o @

t

fo

BYNAMIC IN-CIRCUIT TESTS . .
(RECEIVER ON)
. Flyback Transfarmer 10. Amplifier Gas Condition
(Sharted Turns) (Screen Re-emission)
Yoke 11. Amplifier B+ Ripple
(Shorted Turns) 12. Ampiifier Heater Voltage
13. Damper Heater Vottage

~

3. Fiyback-Yoke Match 14. Amplitier Screen Voltage

4. Yoke Inductance (mh) 15. amplitier Screen Condenser
5. AF.C.Sync. Range 16. Amplifier Cathode Voltage

6. Oscillatar Frequency (cps) 17, Amplifier Cathade Candenser
7. Oscillator A.C. Output 18. Osciltator Coupling Candenser
8. Amplifier Cathode Current 19. Boast Voltage

9. Amplifier Grid Condition 20. B+ Voltage

STATIC CERCUIT TESTS (RECEIVER OFF)

21. Boost to B+ Resistance 23. Screen Resistance

22. Boost to Common Resistance 24. Cathode Resistance

ELECTRONIC RESEARCH, Inc.

820 BALTIMORE o KANSAS CITY 5, MO.
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plete information including '
antalyst Trouble-Shooting
Please request Folder MP2

4

Soldering Tip for Close Work

When you have some close sol-
dering to do but don’t have a
“needle” soldering tip handy, wrap
a short length of solid copper wire
as shown. Make sure it fits snugly,
bend out one end and tin it as you
would any other tip. You’ll find
this gimmick handy for that once-
in-a-while “close-up” soldering job
that requires only a little heat. Al-
though the tip doesn’t take the place
of a regular “needle” tip, it’s handy
in emergency cases.

1/

Are Your Tools Magnetized?

When there’s some work to be
done around a tape-recorder head,
better check your tools for magnet-
ism first. Magnetized tools have been
known to induce magnetism into a
recorder head and increase the in-
strument’s hum output level. To be
on the safe side, check your tools
with a compuss to see if they are
magnetized. If they are, demagnetize
them before you start working on
the recorder. Tools just naturally
pick up magnetism when used
around 1on traps and other magnet-
cquipped devices.

Grommets As Finger Shields

If you tend to let your finger tips
come in contact with the metal tips
of your voltmeter prods, you realize
how easy it is to be shocked. Fur-
ther, letting your fingers come in
contact with the prod tips when
making resistance measurements
can cause inaccurate meter readings.
In effect, your body resistance is
placed in parallel with the resistance
being measured. You can easily
solve both problems by slipping
tight-fitting rubber grommets over
your test prods as shown.

Tip Holder on Solder Spool

A drilled wood disc the size of
your soldering spool’s flange, fasten-
ed to a wood dowel inserted
through the core, makes a handy
stand for those spare pencil iron tips.
By inserting the tips into holes
drilled in the dise, (the tips should
make a friction-tight fit), they are
always in sight for quick selection.
Why waste time looking for tips
every time you need a certain one,
when it only takes a few spare min-
utes to make this handy tip holder?
You can easily transfer it from one
spool to the next, too.



SELL
WITH CONFIDENCE

Premium-Performance
or Budget-Priced

NATIONAL BRAND
PICTURE
TUBES

® Brighter silver-activated AG-905
screen

& Sharpe- pin-point focus electror gun

¢ Nationally advertised brand

& Meets performance specifications of
all leacing TV set manufacturers

For over a year. the combined sales appeal of CBS
Silver Vision and CBS Palomar picture tubes has been
field-tested on the West Coast. Now this proven sales
approach criginated by an independent tube manufac-
turer is available to all independent service-dealers.

Does your customer demand the finest in performance,
or is he budget-minded? You can make the sale with CBS

.................................................

THE CBS FAMILY < CBS ELECTRONICS - CBS INTERNATIONAL - CBS TELEVISION
NETWORK - CBS LABORATORIES - CBS NEWS - CBS RADIO - CBS TELEVISION
STATIONS - COtUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS

CBS

""""""" ELECTRON TUBES

R SEMiCONDUCTORLa

BUDGET-PRICED

D
PALOMAR

o All-new electron gun
o All-new phosphor screen
o Full 12 months warranty

® Backed by CBS Electronics, a Division
of Columbia Broadcasting System, Inc.

Silver Vision . . . or with CBS Palomar. Either is easy to
sell because of top brand prestige. Either stays sold
because of top performance in its field.

And their dependable CBS national brand assures you
of profit without callbacks. Play safe. Sell premium-
performance CBS Silver Vision or budget-priced CBS
Palomar with confidence.

CBS ELECTRONICS formerly CBS-HYTRON
Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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Very often a serviceman is con-
fronted with a problem which is
easy to ignore. After repairing the
cause of the original complaint, he
may notice that the picture on one
or more channels is snowy or con-
tains tunable ghosts, symptoms that
are not characteristic of the receiver
or the area. After checking and re-
jecting the antenna system, he is
prone to contribute the difficulty to
an aging receiver or to atmospheric
conditions, either because he doesn’t
want to tackle the problem or he
doesn’t know how. In most cases
of this type the trouble is due to
a defect in the tuner, which can and
should be remedied. If replacing
tuner tubes, cleaning contacts, and
retensioning and relubricating con-
tacts doesn’t restore normal opera-
tion, the chassis should be pulled
for a complete tuner checkup.

Checking the tuner involves two
distinct steps. The preliminary step
will include visual and ohmmeter
checks of all resistors. All resistors
found to be off value should be
replaced. The final check requires
alignment-type test equipment and
technical service data.

Most television receivers are
equipped with one of three different
type tuners. The old type tuner is
the pentode, using a 6AGS5, 6BCS,

4.5ME
Aubio I

WiDio L d A
\Li"'hp}_' '.lu:rr. CET. AP |-" LAt

SYNC &
SWMEEP

Fig. 2. Block diagram showing relation-
ship between tuner and rest of receiver.
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Fig. 1. B+ decoupling networks in pen-
tode, cascode, and neutrode circuits.

or 6CB6 tube as the RF amplifier.
Newer types are the cascode, using
the 6BQ7, 6BK7, or 6BZ7, and the
neutrode using the 6BN4 as RF am-
plifier. (Series-string filament equiv-
alents are used in many later-model
sets.) In all three cases (due to
close spacing of electrodes), these
tubes are prone to shorts and are
the most frequent cause of trouble.

When the plate or screen elec-
trodes short in the pentode type
tuner, the B+ decoupling resistor
burns and affects the tube’s operat-
ing voltages. This causes frequency
discrimination, and the result is us-
ually poor reception (snow) on the
high channels.

In the cascode type tuner, chan-
nels 2 through 6 suffer when the
RF plate, grid or cathode shorts
to an adjacent element. Neutrode
tuners are affected by a shorted RF
tube in much the same way.

Fig. 1 shows typical B+ feed
lines to the various types of RF cir-
cuits. The tuner may be opened for
a visual inspection either by remov-
ing the drum or the side covers.
Generally, defective resistors will be
located in the B4 feed line (Fig.

How to make sure your customer’s sets
aren’t suffering from front-end troubles

by Mike Martynec

1), and it will be fairly obvious
which resistor or resistors need re-
placing. New components should be
physically located exactly as the
originals were to avoid troublesome
alignment problems.

Check tuner tubes carefully for
gas or shorts. Preheat and check
them at normal operating tempera-
ture. A trick of the trade relative
to this preheating is to set the tube
tester to the next higher heater volt-
age. For example, the 6BQ7 heater
is rated for 6.3 volts; testing it at
7 volts will speed up the process of
testing for shorts and gas.

Following the replacement of de-
fective tubes and components, a
considerable improvement should be
noticed. In many cases, the tuner
will have been restored to satisfac-
tory operation. However, the job
won’t be complete until tuner align-
ment has been checked and touched
up as required.

Our next step, then, will be to
check tuner response and make
alignment adjustments as required.
Before going into the actual tuner
alignment, let's go over normal op-
eration procedures and try to under-
stand how a tuner functions.

The tuner’s location in the re-
ceiver is shown in the block diagram
of Fig. 2. Notice in particular that
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Fig. 3. Simplified RF, mixer and oscil-
lator tuned circuits in turret tuner.
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Fig. 4. An idealized tuner response
curve is about 6 mc wide at 50% points.

the minute signals from the antenna
are directed first to the tuner as-
sembly and then processed by the
IF stages. Basically, a tuner’s major
functions are to select a particular
signal and amplify and convert it
to the IF frequency. This is the
superheterodyne system with all its
advantages. Channel selection is ac-
complished via tuned circuits in the
RF grid and plate circuits, the mixer
grid circuit and the local oscillator
tank circuit. Fig. 3 shows simpli-
fied RF mixer and oscillator circuits.
The RF amplifier is designed to am-
plify signals from 60 to 220 mc, in
bandwidths of 6 mc (channels 2 to
13). Fig. 4 shows a typical RF
response curve. Study it carefully;
we will be using it.

After being strengthened by the
RF amplifiers, this wide-band signal
is applied to a non-lir *ar device for
conversion to a lower frequency.
This is done in the mixer stage,
where the incoming signal is heter-
odyned with the local oscillator sig-
nal. In the plate circuit, we have
these same two frequencies plus
their sum and difference. The plate
circuit of the mixer is generally
tuned to the difference of these fre-
quencies, either 25 or 45 mc, de-
pending on the receiver. Fig. 5
shows a typical mixer plate circuit.

The only strict requirements for
the local oscillator are that it be
stable in frequency once the chan-
nel is chosen and the fine-tuning
knob set, and that it doesn’t gener-
ate spurious signals. Some newer
receivers incorporate an automatic
frequency control circuit, which
makes this circuit extremely stable.

On to the Alignment

Up to now we have examined
symptoms that lead us to suspect
tuner trouble, proceeded through
preliminary repairs to the tuner, and
talked briefly about how the tuner

. GRIL 14
IF STAGES
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Fig. 5. Mixer plate circuit is tuned to a
center frequency in the IF band.

operates. Now we are ready to con-
nect test equipment and carry on
with the actual alignment procedure.

To start out, tune to channel 13
on the receiver under test.. Then
disconnect the antenna and connect
output of your sweep generator
through the simple matching device
(Fig. 6) to the antenna terminals
of the receiver. This will match the
output of the generator, 75 ohms
unbalanced, to the 300-ohm bal-
anced input of the receiver. By
impedance matching, we prevent
standing waves on the sweep gen-
erator output cable and insure that
no distortion will take place in our
response curve from this source. The
sweep generator is set to a center
frequency of approximately 210 mc
and a sweep width of 10 mc. This
is 4 mc beyond our needs; however,
it will allow us to view the response
down to the base line. Fig. 4 shows
the 6-mc points; 50% down on the
curve.

To mark the response curve, we
will clip the marker-generator out-
put cable near the antenna lead at
the tuner. We may have to move
this slightly to prevent distortion,
but more on this later. Some com-
bination sweep and marker gener-
ators feed both signals through one
cable. This simplifies the process
of connecting the equipment, but is
not a necessary feature. The marker
generator should be crystal-cali-
brated to insure an accurate align-
ment. The ground return of the
marker generator connects to the
tuner chassis.

Connect the scope’s vertical in-
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Fig. 6. Resistance pad to match 75-ohm
generator to 300-ohm antenna input.
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Fig. 7. How to connect equipment nec-
essary for complete tuner alignment.

put to the “looker point” at the grid
of the mixer (see Fig. 5). Since the
mixer is also the first detector, it
is not necessary to use a detector
to view the tuner response at this
point. The scope controls are pre-
set as follows:

Sweep frequency—external (from

sweep generator to horizontal in-

put terminals).

Vertical gain—approximately %2

of maximum.

Intensity and focus for a sharp

trace.

It is not necessary to have a scope
with wide-band response. However,
good low-frequency response is nec-
essary to prevent tilt of the response
curve and subsequent misalignment.

Bias (usually about -3 volts) is
applied to the tuner AGC line to
prevent overloading; however, tech-
nical data will provide the correct
bias value for the particular tuner
being aligned.

Fig. 7 shows the complete equip-
ment setup. Note that the equip-
ment is connected to the receiver
almost the same as it was in “Over-
all Alignment” in the November, '58
issue. Exceptions are the vertical
input of the scope and marker in-
jection. The beauty of this method
is being able to check tuner align-
ment and then, by moving the
scope’s vertical input to the video-
detector load resistor and changing
the marker generator to the correct
IF frequencies, we can view the
over-all response of the receiver.

With all equipment connected
and both receiver and equipment
preheated 5 to 10 minutes for sta-
bility, we will make the following
adjustments to make sure our re-
sponse curve is a valid one. In-
crease sweep generator output to
maximum and adjust sweep center
frequency slightly until a response
such as Fig. 8A appears. Next, re-

* Please turn to page 66
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OE TR ANSISTORS

by Calvin €. Young Jr.

A vcoverage that needs little beyond a knowledge of Ohm’s law to understand,

That transistors are different from
vacuum tubes cannot be denied. In
the field of servicing, this difference
is centered around the use of signal
currents (transistor circuits) rather
than signal voltages (tube circuits).
If the serviceman will accept the
fact that transistors provide gain and
operate in a mode similar to vacuum
tubes, a good portion of transistor
theory can be ignored. Most tran-
sistor “bugaboos” can be eliminated
by the application of a little knowl-
edge and common sense.

It is the intent of this article to
present the theory that cannot be
ignored, and to do it in as practical
a manner as possible. To this end,
all theory is given from a servicing
perspective, confined to how a cir-
cuit works rather than what happens
within the transistor.

Biasing

The first thing that must be
understood about transistors is the
biasing arrangement. There are two
junctions in a triode transistor—two
NP junctions in a NPN type and
two PN junctions in a PNP type.
This is illustrated in Fig. 1. Notice
the “potential hill,” represented by
the small battery symbol in dotted
lines, across each junction. This
potential hill exists due to the pres-
ence of positively charged atoms in

the N material and negatively charg-
ed atoms in the P material in the im-
mediate area of the junction. The
potential difference across the junc-
tion is usually about .1 volt. In
order for current to flow through a
PN or NP junction, the potential
hill must be counterbalanced by an
external battery or voltage source
as shown in Fig. 2. This is forward
bias. To prevent an applied signal
from causing current to flow across
a transistor junction, reverse bias
(battery connected to aid the po-
tential hill) is used as shown in Fig.
3. Now that we know how to for-
ward or reverse bias a transistor
junction, let’s see how this is ap-
plied to the transistor circuits used
in radios. The transistor circuit used
almost universally is the common-
emitter arrangement, which com-
pares to the common-cathode
configuration used for most vac-
uum-tube circuits. When the com-
mon-emitter hookup is employed,
the following statements apply:

1. For PNP transistors, the base-
emitter junction is forward
biased by making the emitter
positive with respect to the base.

2. For NPN transistors, the base-
emitter junction is forward
biased by making the emitter
negative with respect to the base.

3. The base-emitter junction is al-

ways forward biased in an am-
plifier circuit.

4. For PNP transistors, the collec-
tor is always negative with re-
spect to the emitter.

5. For NPN transistors, the collec-
tor is always positive with re-
spect to the emitter.

6. When the input signal is applied
to the base, input current flows
between base and emitter and
output current flows between
collector and emitter.

7. Output signal current is always
greater than input signal current.

Now that we have established
the various conditions for common-
emitter amplifier stages, let’s talk

about the schematic symbols for a

transistor. Fig. 4 shows the sym-

bols for both NPN and PNP tran-
sistors. In either case, the base
corresponds to the grid of a tube,
the emitter the cathode, and the
collector the anode. Most schemat-
ics of transistorized devices will
show the transistor positioned with
the emitter down; remembering that
the emitter corresponds to a tube
cathode will help you to identify
the other elements. Notice also in

Fig. 4 that the arrow points toward

the base in a PNP unit and away

from the base in a NPN type. It
is convenient to remember that col-
lector-emitter circuit current flows

POTERTIAL POTENTIAL
POTENTIAL POTENTIAL HILL HELL
HILLS HILLS )
A * o
rfy ke la =i -
RIS i e NI P NI P
Nl
jay & i j
—phies | s
PN JUNCTIONS NP JURCTIONS
BATTERY BATTERY
Fig. 1. Examples showing the poten- Fig. 2. Basic drawing which shows how Fig. 3. Basic drawing which shows how

tial hills in NPN and PNP transistors. a transistor junction is forward biased. a transistor junction is reverse biased.
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in the direction opposite to that
indicated by the arrow. This point
will be most helpful when trying
to determine whether the voltage
across either the collector or emitter
load resistor should increase or
decrease with an increase of signal.

Voltage Relationships

The next important step along
the road of transistor servicing is
to learn the relationship of voltages
applied to the base, emitter and
collector elements of a transistor.
The several examples in Fig. 5 were
taken from published schematics of
transistor radio receivers. In every
instance, notice that the bias con-
siderations mentioned earlier are
maintained. For instance, having
voltages of —.9 and -.8 on base and
emitter in a PNP transistor, with
—8 volts on the collector, achieves
the same net operating conditions
as having 7.5 and 7.6 volts on the
base and collector of the same PNP
unit with .4 volts on the collector.
In either case, the collector and
base are both negative with respect
to the emitter. This is further dem-
onstrated in Fig. 6.

Effects of Open Conditions

Knowledge of correct voltage
relationships between the various
transistor elements can be put to
use when there is an open condition
in either a circuit component or a
lead inside the transistor.

Should the base lead open, the
relative voltages would change as
shown in Fig. 7. Notice that in the
case of the NPN transistor, the
emitter voltage goes to zero while
the collector rises to the value of
the DC supply. This happens be-
cause the open base lead removes
the base-emitter forward bias and
the transistor no longer conducts.
In the case of the PNP unit, a little

different situation exists. This time
PNFP NPN
c C
B
E E

Fig. 4. Schematic diagrams showing the
symbols for PNP and NPN transistors.

PNP

Ay
7. 5¥

E| 7 av

NPN

Fig. 5. Examples of various voltages
used for different transistor types.

the base voltage remains fairly con-
stant because of the voltage divider
network, but the emitter voltage
rises to the value of the DC supply
and collector voltage falls to zero.

An open base-circuit component,
as shown in Fig. 8, would cause the
indicated voltage changes. Base-
emitter bias is removed, and the
transistor ceases to conduct. The
emitter voltage then rises to the
value of the DC supply and the
collector falls to zero volts. The
floating base element assumes the
same voltage level as the emitter
because of the low internal resist-
ance between these elements; how-
ever, the actual voltage measured
at the base will depend on the
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Fig. 6. Graphical representation show-
ing relationship of transistor voltages.

impedance of the meter used for
the measurement. A VTVM should
indicate about 9 volts.

In the case of the NPN unit in
Fig. 8, an open base circuit com-
ponent removes the base-emitter
bias and also disconnects the base-
emitter circuit from the DC supply.
This causes both base and emitter
to fall to zero volts while the col-
lector climbs to the value of its DC
supply voltage.

An open emitter circuit would
result in the voltage changes indi-
cated in Fig. 9. The base voltage
in the PNP circuit would remain
fairly steady because of the voltage
divider network. The floating emit-

* Please turn to page 61

Cross-Reference Chart of Radio Types

AUDIO AUDIO
MANUFACTURER RF CONVERTER IF DRIVER OUTPUT
: TOC71 T0C76
AMPEREX 10C-170 10C-170 focazo 107 S
B2N439 P2N438
cBS LS HEESS +2N180 +2N180
T2N257A
) CLEVITE B TCTP11174A
ok 02N293 O2N168A 02N293 T2N188A T2NZ41A
2N135 12N136 t2N135 O2N169A P2N292
GENERAL 2N-520 +2N520 +2N520 tGT-109 GT-109
TRANSISTOR OGT-792-R | OGT-792R OGT-792R | OGT-948R AGT-948R
T2Na1 T2NT110 | T2N238 T2N185
MOTOROLA T2N1107 | 5oN1108 f2NTTT1 2N573A T2N176A
MULLARD t0C72
T 1233+
PHILCO TON344* | $T-1033% e | T 1000 1T 1005
T2N247 T2aN247 T2N409-410 | 12N406
RCA T2N410 $2N140 +2N139 O2N35 Hee
T2N416 T2N486 T2N483 T2N362 T2N631
RAYTHEON t2N417 t2N485 t2N482 2N363 2N632
SPRAGUE TIN344* 12N344* 12N344*
T2N544 02N212 02N94 T2N406 T2N241A
SYLVANIA B2N94A +2N140 T2N409-410 | P2N35 O2N214
TEXAS 2N252 2N1110
t2N1107 +2N238 +2N185
INSTRUMENTS A2N172 #2N253
) T2N382
TUNG-SOL 12N413 T2N414 +2N413 12N63 e
T2N616 T2N59
WESTINGHOUSE | (710 2N617 12N615 12N 403 o Nae
WORKMAN TWTV-BAG6 | TWTV.BEG TWIV-BA6 | TWTV-20MG | TWTV-B5
TWTV-BAGA | TWTV-BEGA | TWTV-BAGA | TWTV-30MG | TWTV-B5A

Notes: $PNP types
ONPN types

*Surface-Barrier type. May be used to replace PNP types but not vice-versa,

AAuto-Radio power output type
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If youre the average serviceman, you've already been
exposed to some of the problems peculiar to clock radios.
If not, the fact that over two million of these units were
produced during 1958 alone should certainly increase your
chances. The biggest problems, of course, involve the clock
mechanisms themselves. Here are a few servicing tips to

help you over the rough spots.

— = AC POWER

I_"TO RADIO

TIMER
SWITCH

Electrical Circuit

From this simple diagram, you can see that
the motor winding of the clock is permanently
connected across the power line, and as long as
the power cord is plugged into an AC outlet, the
clock itself should run continuously—regardless
of switch or control settings on the radio. Note
that one side of the AC line connects to the
radio through o separate timer switch, and power
i8 applied only when this switch is closed. Thus,
one electrical switch performs the manual and
automatic off-on operation of the radio.

The timer switch is actuated by a cam or
lever, which is mechanically controlled by the
clock movement. With the clock adjusted to turn
the radio on, a quick voltage measurement should
tell you if the electrical circuit is functioning.

Identification

Determining the clock’s manufacturer and model number
plays an important part in your service approach, as well
as in the procurement of parts for the unit.

Referring to the photos, you’ll find that Telechron clocks
always have the model number stamped in ink across the
bottom of a gummed label, which in turn is placed on the
back of the faceplate. Westclox, on the other hand., stamps
their model numbers right in the metal of the faceplate.
Sessions also uses a metal stamp, but generally mark the
clocks on the back mounting plate, as shown.

Warranty work, replacement parts, and general service
for the clocks are not usually handled by the maker of
the radio, but by independent organizations authorized by
the clock manufacturer. When requesting parts from these
suppliers, try to give the clock model number, or send in
the defective part itself. Control knobs and glass crystals,
however, are usually classed as radlo parts, and can be
obtained from your radio.-TV parts distributor. In a few
cases, certain faceplates and clock hands must also be
obtained in this manner.




BUZZER

ARM
Adjustments
Although you’ll find few adjustments on the
clock assemblies, you may occasionally run into DAMPER
a jammed mechanism or buzzer that isn't work-
ing. With a simple adjustment, you can often
put things right again. If the owner has turned
one of the knobs too far, for example, some part
of the tracking mechanism may leave a groove

or skip out of a pivot point. This can be corrected
by first loosening the mounting and then slipping

the part back into position. TRACK‘NG
L |

Buzzer systems usually consist of an arm or MECHAN|
reed positioned close to the magnetic field of the

motor winding, and a buzzer-damper assembly.

The reed is automatically moved into vibrating
position when the damper Is released. This action
is accomplished by levers or trips controlled by
the clock mechanism itself. I the buzzer arm
won't vibrate or produce the proper tone, you
can adjust it by bending the arm awoy from or
toward the damper assembly.

The adjustment screw pointed out in the photo-
graph requlates the point at which the actuating
arm will open and close the timer switch in a

gy Sessions unit. If the arm is bent, or the adjust
ACTUATING
ARM

ment screw is too far out, the push button will
not close the switch and the radio will not come
on when it should.

Switch Troubles

SWITCH
COVER

If power is not automatically applied to the radio when
it should be, you may have burnt or broken contacts in
the timer switch. In many cases, these switches can be
replaced easily: however, the front plates of some clocks
must be removed first. Since these plates are usually
riveted on, it is recommended that you send the clock to
one of the authorized service stations, which are better
equipped to handle this sort of work. In the Sessions
example shown, the switch is one complete unit, and can

be replaced by merely removing the cover and two mount-
ing screws. In the Wesiclox example, the switch is oper-
ated by a separate fibre arm. The corners of this actuating
arm may become worn and cause the switch to function
improperly. To replace the arm, remove the switch by
taking out two mounting screws (see photo} and pulling
the switch up and off the arm. When replacing a switch
in this type of clock, it's also a good idea to put in a new
actuating arm whether or not it looks worn.

¥ o
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Shaft Replacement

Broken control shafis frequently cause trouble in clock radios,

and replacement is not easy. The shafts usually protrude through
the front faceplate and are supported by a gquide heole or slot on
the back mounting plate. To replace such a shaft requires that
the clock face and faceplate be entirely removed. This becomes
a little involved because the faceplate is most generally “staked”
or riveted on. In the majority of cases, you'll find it hardly worth

the time and effort involved.

Servicemen have been known to bend the back mounting plate
enough to free the shaft, but this practice usually throws the
clock movement out of balance and causes a gear or other
1‘ l‘ mechanical part to wear excessively, Such « repair may last
\ for awhile, but permanent damage usually results. Fortunately,
at least two companies supply kits of slip-on shafts that make it

)
’.&\ - possible to repair the broken unit without removing the chassis
P2y \ from the cabinet.
Incidentally, if an instrument is sent in for repair, a separate

charge of 32 to $3 is generally made if the clock unit has not

been removed from the radio.

Coil Replacement

You can usually detect a bad motor winding or coil by making
a simple DC resistance check. These motor windings generally
measure from 700 to 1200 ohms. If a coil becomes defective in
a Westclox or Sessions unit, you'll have to replace the entire
motor. In a Telechron, however, you may choose to replace either
the complete field assembly (which includes the core), or merely
the coil itself. In older models, this latter operation was no prob-
lem, but in newer units, you'll find the core fastened together
by rivets. One rivet must be removed before the winding can be
replaced. A small nut and bolt may be used in lieu of the rivet
when reassembling the core. It usually pays to make this par-
ticular repair yourself, for the part seldom costs more than $1.50.

Motor Replacement

Should the clock motor fail, due to an open winding or studs are free from the elongated holes in its mounting
other cause, you’ll find that these units can be replaced plate.
easily, usually for less than $3.00. A Westclox motor, for Telechron clock motors, on the other hand, are made
example, is one complete unit that may be removed by up of an open core-and-winding assembly which drives a
taking out the small screws in the two mounting studs. On separate rotor unit. The rotor unit itselt is replaceable by
the newer Sessions clocks, the entire motor is removed by removing two screws from the core assembly and lifting
turning it in a counterclockwise direction until the three the rotor up and out of the movement.

MOUNTING
M— MOTOR SCREWS

MOTOR

T WINDING




Use Delco Radio
Service Parts!

SPEAKERS

IRON CORES
2N278—Highest power transistor

used in auto radios.

VIBRATORS

TRANSFORMERS

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio—and other radio —service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
e Complete technical training program o Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through
Etectronic Distributors
associoted with . ..

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

UM =

UMITED MO“ORS SYSTEM

July, 1959/PF REPORTER 35



servicin

NE

The “Gruen Circuit’”’ Goes
Modern

In addition to the well-known
multivibrator and Synchroguide cir-
cuits, a third type of horizontal
oscillator-AFC system is still in cur-
rent use. This is the so-called
“Gruen” circuit which includes a
sine-wave oscillator controlled by a
reactance tube. Zenith is the only
manufacturer now producing sets
with this feature; but, since that
company builds more than a half-
million receivers per year, the serv-
iceman has plenty of chances to
apply whatever knowledge of the
Gruen circuit he may possess.

The same basic design was em-
ployed for a number of years with
very few major changes until the
1959 models came along. You could
count on finding the following se-
quence of stages in a Gruen system;
a dual-diode phase detector, a re-
actance tube, a modified Hartley
oscillator, and a discharge tube.
Recent models of sets have gener-
ally employed a 6CN7 dual diode/
triode and a 6CG7 dual triode to
perform all these functions.

FROM SYNE PLATE
LPIs db DF BHLY

Wal......

DESIGNS

by Thomas A. Lesh

This year, there’s something new
in the Gruen department. After try-
ing out horizontal multivibrator cir-
cuits in a few of its portables, Zenith
has switched back to a Gruen-type
system—but in simplified form. A
revised circuit, which first appeared
in the 15B20 portable chassis, fol-
lows a modern trend by using a dual
selenium diode as a phase detector.
In addition, the oscillator and dis-
charge-tube functions are both han-
dled by one pentode section of a
6EAS8. The other half of this tube
(triode section) is used as a re-
actance tube.

In the new “C” series of Zenith
chassis introduced this spring, use
of the simplified circuit has been
extended to many 21 and 24" re-
ceivers, as well as all portables. This
one-tube Gruen setup is apparently
here to stay, so let’s analyze it and
get ready to service it.

The new circuit is shown in Fig.
1 as it appears in early production
runs of the 16C20 chassis. A very
similar arrangement is found in
Chassis 15B20 and 16C21.

Before getting into theory, we

REACTANCE TUBE - HORIZ, D5C,

should point out that all waveforms
in this article were taken with the
aid of a low-capacitance probe. An
external sync signal was fed to the
scope through a 47K-ohm isolating
resistor from the grid of the hori-
zontal output tube.

Phase Detector

The input stage of the simpli-
fied circuit is somewhat different
from previously-used phase detec-
tors. Sync pulses of negative polar-
ity (W1) are coupled through C1A
from the plate of the sync separator
to the center or common-cathode
terminal of phase-detector diode
M1; therefore, both diodes are
driven into conduction during sync-
pulse time. Positive feedback pulses
(W2) from an isolated winding on
the horizontal output transformer
are integrated into a sawtooth wave
(W3), which is fed back to the
phase detector.

At the instant a sync pulse ar-
rives, the sawtooth is normally pass-
ing through some point in the posi-
tive-going or retrace portion of its
cycle. The exact value of the saw-
tooth signal voltage at this instant
depends on the relative phase of
the signal, which in turn depends on
whether the oscillator is operating
above, on, or below the desired
frequency.

Suppose the instantaneous value
of W3 happens to be zero during
sync-pulse time. (Theoretically, at
least, this condition will occur at
one certain oscillator frequency
within the sync lock-in range.) In
such an instance, the voltage contri-
buted by the sawtooth signal won’t
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effect diode conduction. Speaking in
terms of theory again, the two di-
odes will conduct equally because
they receive identical sync pulses at |
their common cathode. Thus, their
outputs will cancel, and the phase
detector will not develop any cor-
rection voltage for the oscillator.
This is actually an oversimplifica-
tion, in a practical circuit, the
amount of conduction in M1A and
MI1B will be somewhat unbalanced | 3
due to various factors. This will |
cause some output voltage to be pro-
duced when the arrival of the sync
pulses happens to coincide with
zero sawtooth voltage. However, the
voltage developed under these con-
ditions will consistently have the
same value because there will be a
definite conduction ratio between
the two diodes. This gives us a
convenient starting point for our
explanation of the phase detector. [
Before proceeding with the dis-
cussion, we had better explain some-
thing about W3 which may appear
puzzling. This sawtooth is not mere- |
ly fed to the anode of M 1B, but also
appears at the other diode terminals.
(Note the large sawtooth compon- ¥
ent in W4, the waveform at the com-
mon cathode.) This happens be- |
cause a high-impedance “sneak cir- |
cuit” is in parallel with C2A, the
wave-shaping capacitor which plays |
a large part in developing W3. |
Of course, the sawtooth wave ap- ‘
pears across this parallel circuit as
well as C2A. The sneak circuit is |
shown in Fig. 2, redrawn to show |
how it functions as an AC voltage’
divider. The reactances of C1B and
C2B at the horizontal sweep fre-
quency have been computed in order |
to indicate the part they play in the |
over-all circuit impedance. (Note:
These capacitors will present a low- |
er reactance to certain higher-fre-
quency components which are pres-
ent in the sawtooth signal, but the
capacitance ratio of C1B and C2B
will remain the same, regardless of
signal frequency.) b=
A small portion of the signal is
developed across the relatively lowi
impedance of C2B; thus, a rather{ |
weak sawtooth will be found at the !
anode of MI1A. As actually viewed
with a scope, this waveform con-'
tains considerable hum and is diﬂi-I
cult to see clearly.
Of the remaining two sections‘
of the voltage divider, the one across
MIB has less than half as much |
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Fig. 2. This circuit acts as capacitive
voltage divider for the sawtooth wave.

impedance as the one across M1A,
due to the shunting effect of CIB.
A comparatively small part of the
signal should be developed across
MIB, then, and we may expect a
large signal to appear between the
common-c athode terminal and
ground. When we use a scope to ex-
amine the signal (W4) between
these points, we find it does have
an amplitude more than two-thirds
as great as the input sawtooth sig-
nal.

Now that we know how W3 is
applied to the phase detector, we
should be better able to understand
how the bias on the diodes can be
affected by a change in the saw-
tooth signal. Let’s suppose the os-
cillator frequency drifts down to a
slightly lower value. Then W3 will
be slightly “behind schedule”, or
lagging; it will have barely begun its
rapid traverse from negative to
positive by the time the sync pulse
arrives at the phase detector. This
means that the voltage contributed
by W3 at pulse time will be more
negative than it was before. The am-
plitude of this voltage will be great-
est at the anode of M1B, less at the

(A) Oscillator screen: 140V P-P.

(B) Output-tube grid: 80V P-P.

Fig. 3. Abnormal waveforms—C7 open.
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common cathode, and very little at
the anode of M1A. In other words,
W3 at this time tends to make the
anode of MIB more negative than
the cathode; but it tends to make
the cathode of M1 A more negative
than its anode. This amounts to re-
verse bias on MIB and forward
bias on M1A. '

The diode load circuit is con-
nected so that M!A produces a
negative output voltage (measured
from the top of C2B to ground)
when it conducts, and M1B’s output
voltage is positive. Under the condi-
tions we have been discussing, M1A
passes more diode current than
MI1B—so the resultant phase-de-
tector output is negative. As we
shall see later, this is the proper
polarity of control voltage to speed
up the horizontal oscillator.

In case the oscillator tries to go
too fast, W3 “gets ahead” of the
sync pulses; i.e., the sawtooth is
farther along in its retrace period by
the time the sync pulse arrives. This
means that the instantaneous value
of W3 will be more positive (or less
negative) than normal when the
diodes conduct. In a theoretical cir-
cuit (and in some circuits in actual
use), the value of the feedback volt-
age becomes more positive than
zero. MIB then receives forward
bias, M1A has reverse bias, and the
phase detector produces a positive
output voltage which serves to re-
duce the oscillator frequency.

Operation of the circuit in Fig.
1, however, is not simply a matter
of “oscillator faster than normal—
control voltage positive.” The re-
actance tube, which receives the
phase-detector output, does not
operate on a zero-center basis; thus,
the phase detector is purposely un-
balanced in order not to produce
zero output when the oscillator is
on the right frequency. The DC
voltage at the top of C2B is actual-
ly about -2 volts at that time. When
the horizontal hold control of a
typical set is slowly varied over the
entire lock-in range, the phase-de-
tector output fluctuates from ap-
proximately -6 to +4 volts. An out-
put within the range from -3 to 42
volts is required to pull the oscillator
back into sync, once it drops out.

W4A and W4B give a visible
clue to the slightly unbalanced na-
ture of the phase-detector circuit.
These waveforms represent the com-

bination of sawtooth and sync-pulse
signals at the extreme limits of the
sync lock-in range—W4A at the
“slow” end and W4B at the “fast”
end. Note that the sync pulse al-
ways appears to arrive during the
early part of the retrace interval,
rather than varying around the mid-
point of retrace (as it should do,
according to theory). Several factors
are involved in this situation—not
only the unbalance present in the
circutt, but also the fact that the
average DC voltage level of W4 is
slightly positive and varies when-
ever the operating point of the cir-
cuit shifts. In any case, it can be
seen that the sync pulse occurs at
a more negative point on the saw-
tooth in W4A than in W4B. This
change in the combined sync-and-
saw waveform is fundamental to
phase-detector operation.

Oscillator and Reactance Tube

The tuned tank of the sine-wave
oscillator is connected from the
grid of the 6EAS pentode section to
ground. Positive feedback to sustain
oscillation is provided by returning
the cathode of this section to ground
through a portion of the oscillator
coil.

The reactance tube (triode section
of the 6EA8) and C4 are connected
in series across the tank circuit to
furnish a means of regulating oscil-
lator frequency. Increasing or de-
creasing the plate current of the
triode causes C4 to introduce more
or less shunt capacitance across the
tank, thereby either lowering or rais-
ing the frequency of oscillation. (If
you're interested in studying re-
actance-tube operation in greater
detail, refer to Shop Talk in this
issue.)

Awhile back, we said that a
negative-going change in phase-de-
tector output would speed up the
oscillator. The reason for this should
now be clear. If the phase detector
causes the grid voltage of the react-
ance tube to change in the negative
direction, less plate current will flow
in the tube. This has the same effect
as placing more resistance in series
with C4—the effective capacitance
across the tank is reduced, and the
frequency of oscillation goes up ac-
cordingly.

The phase-detector output volt-
age in itself is not sufficiently nega-
tive to maintain the desired level of
bias on the reactance tube. Accord-
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ingly, a negative potential is fed
from the oscillator to the reactance-
tube grid through a filter and isola-
tion network consisting of R8, C6,
and R5. When the phase-detector
output voltage is blended with this
fixed bias, the resulting “hold-in”
range (reactance-tube grid voltages
at which the oscillator will stay in
sync) is from -1 to -9 volts. The
“pull-in” range (grid voltages re-
quired to bring the oscillator into
sync) is from approximately -2 to
-5.5 volts. Note that the reactance
tube is not allowed to reach satura-
tion. Incidentally, the method used
in this circuit to prevent a zero-bias
condition is different from the cath-
ode-biasing arrangement employed
in earlier Zenith designs.

The sine-wave nature of the os-
cillator circuit is clearly demon-
strated by the shapes of W5, W6
and W7. Being a class-C circuit, the
oscillator draws plate (and grid)
current only during the positive
peaks of the grid signal. The slight
pip near the top of W6 and W7 rep-
resents the time at which the tube
goes into conduction.

Discharge Circuit

In a conventional Gruen circuit,
the horizontal output tube is not di-
rectly driven by the oscillator; in-
stead, the drive signal is developed
by an intermediate “discharge tube”
stage. When a sample of the oscil-
lator’s grid signal is fed to the grid
of this extra stage, the positive peaks
drive the tube into conduction. The
resulting plate current discharges the
sawtooth-forming capacitor (cor-
responding to C8A in Fig. 1), thus
producing the retrace portion of the
horizontal drive signal. In between
positive peaks of the oscillator sig-
nal, the discharge tube remains cnt
off while C8A charges gradually
from the boost B+ source. One of
the greatest advantages of the
separate discharge tube is the isola-
tion it provides between the oscil-
lator and output tubes.

Since the conduction pattern of
the oscillator is actually very similar
to that of the discharge tube, the
former can take over the function
of the latter — provided that the
sawtooth-forming circuit can be
prevented from loading down the
oscillator. In the new circuit,
Zenith has taken care of this iso-
lation problem by using a pentode
for the oscillator tube. The plate

current of a pentode is practically
independent of the plate voltage;
therefore, the voltage in the plate
circuit can be allowed to vary as
shown by W9 without unduly inter-
fering with oscillation. In a sense,
the oscillator is actually a triode
consisting of the cathode, control
grid and screen grid—and the dis-
charge circuit is rather loosely
coupled to the oscillator through
the tube’s electron stream.

The voltage across the sawtooth-
forming network (C8A and R11)
appears as shown in W9. The drive
signal applied to the output tube
(W10) is practically identical in
shape to W9 but somewhat lower in
amplitude. Notice that these wave-
forms have much wider negative re-
trace pulses than the drive wave-
forms you ordinarily see in multivi-
brator and Synchroguide circuits. As
long as these pulses have sharp lead-
ing edges and start at the correct
time, their unusually great width
will not adversely affect circuit oper-
ation. You can make the drive volt-
age as negative as you please dur-
ing the beginning portion of trace
time, since the horizontal output
tube is not conducting at this time

. anyway.

Hold Control

The earliest version of the simpli-
fied circuit (Chassis 15B20) in-
cludes a resistive hold control in
addition to a frequency-adjustment
slug. This 100K-ohm potentiomet-
er and a 47K-ohm fixed resistor are
wired in series and used in place of
R6.

In the latest circuit, where the
frequency slug itself serves as a hold
control, the rear-panel control knob
is equipped with stops to prevent
the customer from rotating the slug
more than 270° (see Previews of
New Sets for May). However, the
serviceman can remove this knob
and use the shaft to rotate the slug
as many turns as necessary.

Troubleshooting

The Gruen circuit is not immune
from the trouble-isolation problem
which often bothers servicemen
while working on horizontal circuits:
“Is the defect in the AFC or in the
oscillator itself?” But you can apply
to Gruen circuits the same isolating
technique which works so well with
multivibrators; i.e., you can disable
the phase-detector stage. It’s possi-
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ble to test the condition of the oscil-
lator by simply grounding the junc-
tion of C2B and R4. If all is well
in the reactance-tube and oscillator
stages. you will almost—but not
quite—be able to lock in the picture
by manipulating the hold control.
The picture will tend to roll side-
wise in either direction, like a scope
waveform which isn’t solidly syn-
chronized. The Gruen circuit seems
to have very little tendency to
“Christmas-tree”, or tear horizontal-
ly.
The oscillator circuit is relatively
simple and should be fairly trouble-
free, but an occasional component
defect could conceivably develop. If
screen-bypass capacitor C7 opened,
waveform W8 would change from
a weak sawtooth to the fierce-look-
ing pulse shown in Fig. 3A. Then
W10 would degenerate into some-
thing similar to Fig. 3B, resulting in
insufficient drive to the output
stage.

Component defects in the re-
actance-tube grid circuit can pro-
duce various odd sync troubles. If
R8 opens, the customer may call
you with a complaint of lost hori-
zontal sync. You’ll probably be able
to lock in the picture by pulling off
the hold-control knob and readjust-
ing the slug, but sync will still be
somewhat critical. Checking tube-
pin voltages, you’ll find insufficient
negative voltage at pin 9 of the
6EAS. The control voltage from the
phase detector will still be present,
but you’ve lost the fixed-bias com-
ponent of the reactance-tube grid
voltage.

If C6 opens, the fixed bias will
no longer be filtered, so you'll find
extremely critical sync and severe
“pie-crust” or ripples in the raster.

A shorted C6 will cause you to
lose most of the phase-detector out-

(A) At plate of reactance tube.

(B) At grid of oscillator.

Fig. 4. Distortion of normal signals
due to use of internal sync on scope.

put voltage, so sync will be extreme-
ly critical. The picture will move
from side to side at a speed some-
where between a rapid floating mo-
tion and a slow jitter.

Watch out for those selenium di-
odes! Although many defects in M|
will produce touchy sync, a whole
catalog of other symptoms can be
caused by various types of failure in
this component. If you suspect
phase-detector trouble, try replacing
M1 as your first move. You’ll find it
attached to a terminal strip under-
neath the chassis.

One last hint: Don’t be unduly
alarmed by any mysterious pips you
may see in the waveforms associated
with the oscillator tank. Certain
conditions of measurement may ex-
aggerate normal irregularities in the
positive peak of the waveform. For
example, Figs 4A and 4B show W5
and W6 as they appeared when we
used internal instead of external
sync for the scope. See what we
mean? A
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[V A~ VB For use in Series Sets

Tubes Tested by Experts. We
keep hearing crazy stories about
people s misadventures with self-
service tube testers. Just recently, a
friend from across town told us he
had serviced a set in which all the
tuner and IF tubes were burned out!
A few discreet questions unearthed
the fact that the owner had tested
these tubes himself. The way we
figure it, somebody must have tested
a 25- or 50-volt tube in the machine
just before this particular customer
came along — and the poor guy
didn’t reset the filament-voltage con-
trol according to instructions.

A certain percentage of the pub-
lic will always insist on taking the
tubes out of their own sets for test-
ing! To prevent non-technical *“tube
merchants” from running away with
all this do-it-yourself business, many
TV shops have tried window posters
and advertisements bearing the invi-
tation, “Tubes Tested Free.” Some-
how, this message doesn’t seem to
register’ with many people. Maybe
they suspect a “come-on” because
of experience with previous free
offers in which the only thing they
got “‘free” was a high-pressure sales
talk.

Free professional testing can
remedy the do-it-yourself problem
to some extent—but only if it is
promoted aggressively. Advertise-
ments need to carry a fairly strong
message such as the following: “A
trained TV man can save you
money by testing your tubes for you.
Robot testers can’t always tell you
what you really want to know —
whether or not a tube is able to per-
form normally in your set. When
you come to our shop to test your
tubes, you get the benefit of our
technical advice — with no obliga-
tion.”

As we've implied, it takes con-
centrated effort to bring tube' test-
ing back to service establishments.
A large number of shops in the same
general area might find it helpful to
band together for this purpose. It’s
been done! Successfully, too™—Burs-

&

Ly

ma Radio Supply Co., Grand
Rapids, Mich., has been cooperating
with numerous local shops in a uni-
fied campaign featuring large news-
paper ads and bright, easily-recog-
nized display banners. Advertising
copy stresses the theme that partici-
pating shops have high-quality tube
testers backed up with sound advice
from qualified servicemen.

There’s one drawback to this
tube-testing activity. When all the
work is done by the serviceman
himself, it can’t help but take a great
deal of time out of his busy sched-
ule. If this dilemma is bothering
you, here’s a suggestion to cut down
on the effort required: Have a sim-
ple - to - operate, self-service tester
available in the shop (with clear in-
structions) so that the customer
himself can weed out the tubes
which give positive “good” and
“bad” indications. Then invite him
to confer with you about borderline
cases, so you can help him deter-
mine whether the tube’s condition
is bad enough to affect set opera-

tion.

Once you have found him,
Never let him go . . .

Rogers and Hammerstein cer-
tainly didn’t have the TV serviceman
in mind when they penned these
famous lyrics; all the same, they
very nicely summarize people’s feel-
ings toward a serviceman who has
proved himself to be thoroughly re-
liable. All the irresponsible talk
about “service gyps” and incompe-
tent repairmen has had its bright
side—it has made the public more
inclined to remain loyal to a TV
man who succeeds in giving satis-
faction.

To be that man, concentrate on
putting your best foot forward as a
capable technician and a good
friend. Then let the lowliest of the
herd cut their service charges if
they wish. People will recognize the
difference between your work and
theirs—and stick with you.
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A new kind of TV

RCA VICTOR SPORTABLE TV!

the easiest-to- serwce portable in TV history. .

T s g e A

SRS
3. KINE CAN EASILY BE MOVED forward in

operating condition! No “pateh’ cables
needed. Just plug in a cheater cord.

5. SPECIAL APERTURE enables technician
to discharge kine before service.

1. 98% OF AlL SERVICE can be done from rear of set with back
cover removed! All fuses, tubes and most other parts are easy
to reach. No need to remove the chassis.

e T

L
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2. WIRING PATTERN is traced in white on the exposed side of the
Security Sealed Circuits. New “road-map’’ technique and clearly

marked component numbers provide easy location, easy repair.

4. DIODE DETECTOR SHIELD removes with-
out cutting or unsoldering. Just slip the
shield off and go to work!

6. FOCUS-VOLTAGE selector strip offers a
range of voltages for fine focusing.

OTHER IMPROVED FEATURES:

e Reach the most-used technician
controls—AGC, vertical height
and linearity without removing
back cover! You can adjust hori-
zontal drive and width easily
with back cover off.

e Socket connections handy for
quick, easy probe-testing.

e Power-transformer chassis for
greater safety and speedy loca-
tion for tube replacements.

e Epoxy-coated capacitors are four
times more moisture-resistant
than ol 1-style capacitors. Reduce
service proolems and give longer
operating life to the set.

e RCA chemical fuse gives com-
plete protection—doesn’t “blow”
from nondangerous momentary
power overloads that open ordi-
nary fuses.

RECOMMEND THE PORTABLE THAT MAKES YOUR SERVICING JOB EASIER—

@ rRcANVIC

NEW SPORTABLE TV!

RADIO CORPORATION OF AMERICA
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Tester with Plug-in Panels

The Model 6000 Tube Tester,
manufactured by Hickok Electrical
Instrument Co. of Cleveland, is
pictured in Fig. 1. This dynamic
mutual conductance tester not only
checks all tube types, but also fea-
tures tests for transistors, rectifiers,
and semiconductor diodes. With its
attractive portable case and easy-to-
read meter, the instrument is ideal
for home service calls.

Specifications are:

1. Power requirements—105/125 volts
AC, 60 cps; power consumption 40
watts; No. 81 auto-type lamp for
panel line fuse; line voltage adjust-
ment provided on panel.

2. Tube Test—S5 panel lamps indicate
shorts or leakage and identify faulty
elements; continuity check and fila-
ment voltage of .6 to 117 volts in 18
steps provided; mutual conductance
and special life reserve test for all
amplifier tubes; grid current or gas
test indicated in microamps.

3. Transistor Test—PNP and NPN
junction or point-contact transistors
checked for gain and leakage cur-
rent; special sockets provided on
panel.

4. Rectifiers and Diodes—copper oxide,
selenium, silicon, or germanium units
tested for forward-to-reverse conduc-
tion ratio; special jacks provided on
front panel.

5. Other Features—plug-in socket pan-
els, popular tube types grouped on
roll chart; No. 49 pilot lamp serves
as bias fuse; 5” meter with tube-test
scales of REPLACE-?-GooD and 3
ranges of from 0 to 3,000, 6,000, and
15,000 micromhos; transistor scale of

Fig. 1.

j‘omimﬂ!e IEE

T
GOoOD-?-POOR plus a 0-to-100% linear
scale.

6. Carrying Case—approx. size 72" x
1634" x 117, weight 16%4 Ibs. with
removable lid.

Putting one of the Model 6000’s
through its paces in the lab recent-
ly, I found that the above specifica-
tions speak for themselves. All tubes
delivering not more than 25 watts of
power can be tested for shorts, leak-
age, mutual conductance, and gas
by a simple lever-and-switch setup.

Shorts are automatically indicated
by five neon lamps located under a
small light shield in the center of the
panel. The circuit is designed so that
these lamps glow when the tester is
turned on; if the tube under test
is not shorted, they will remain lit.
If a short is indicated, by one or
more of the lamps going out, the
tube should be discarded without
further testing. A special chart show-
ing exactly what tube elements are
shorted is provided in the instru-
ment’s instruction manual.

A new design feature of particular
interest is the separate plug-in panel
housing the necessary test sockets.
The panel, shown removed in Fig.
2, is a standard six-socket unit sup-
plied with the Model 6000. Accord-
ing to the manufacturer, field sur-
veys indicate that 959, of all tubes
in active use can be tested in the
six different sockets on this one pan-
el. For the tester to accommodate
older types, or foreign and special-
purpose tubes, however, other

Hickok’s 6000 offers an automatic shorts test and quick heater check.

Fig. 2. Socket panels plug into an 11-pin
adapter held in place by two screws.

adapter panels are available at rela-
tively low cost.

Another feature I noticed about
the test panels is that each socket is
held in place by a spring-clip ar-
rangement. This method of mount-
ing, pointed out in Fig. 3, makes it
easy to replace the individual sock-
ets should it ever become necessary.

After reading over the instructions
completely, I became aware of the
fact that this tester not only checks
mutual conductance of tubes under
dynamic conditions, but that it al-
so provides a special life test. This
reserve capacity test is actually a
comparison of the tube’s normal
mutual conductance with that ob-
tained under slightly adverse con-
ditions. Since power-line voltages
vary with different localities, and
even with different hours of the day,
tubes out in the field may often be
called upon to operate with lower
than their specified filament volt-
ages. In this instance, if the tube
does not have a sufficient reserve
power, it may not be functioning
properly in the set and yet pass the
normal tests of a tube checker. This
situation is frequently encountered
in TV receivers with series filaments
and in auto radios where battery
voltage may tend to drop when
lights, fans, etc., are operated at
the same time.

To perform this special test using
the Hickok 6000, I first measured
mutual conductance of a tube un-
der suspicion in the ordinary man-
ner. As outlined in the manual, I ad-
justed the panel SHUNT dial until
the meter needle indicated in the
good region at 2000 on the O- to-
3,000 micromhos scale. Without dis-
turbing any other panel setting, I
then reduced the filament voltage
applied to the tube as recommended
in the manual, and again noted the
mutual conductance reading. The
needle remained in the green or
good sector, indicating that the tube
should have enough reserve capacity
to perform under the adverse con-
ditions previously mentioned.
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Fig. 3. Each large socket is held by a

spring clip for

easy replacement.

New ‘‘Tele-Volter’’

The Model 590 Tele-Volter, pic-

tured in operation in Fig. 4, is a
vacuum-tube voltmeter recently pro-
duced by Jackson Electrical Instru-
ment Co.., Dayton, Ohio. This com-
bination portable and bench instru-
ment is designed to measure a wide
range of voltages and resistances
normally encountered by radio and
TV servicemen. It comes complete
with test leads, isolation probe, line
cord, and instruction manual.

IR
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Specifications are:

Power Requirements—115 volts AC,
50/60 cps: power consumption 6
watts; one self-contained 1.5-volt bat-
tery; oN indicator provided on panel.
DC Voltmeter—ranges 0 to 1, 5, 10,
50, 100, 500, and 1,000 volts; input
resistance 11 megohms; polarity
selector provided: zero-center scale
for ranges of from 0 to .5, 2.5, 5, 25,
50, 250, and 500 wvolts: accuracy
+3% of full-scale deflection.

AC voltmeter—rms ranges of 0 to I,
S, 10, 50, 100, 500, and 1,000 volts;
peak-to-peak ranges of 0 to 2.8, 14,
28, 140, 280, 1400, and 2800 volts;
input impedance .2 megohms shunted
by 100 uuf; accuracy 5% of full-
scale deflection from 20 c¢ps to 2 mc.

Ohmmeter—ranges Rx1, 10, 100, 1K,
10K, 100K, and 1 meg: center scale
10; accuracy 3% of total scale length:
zero- and ohms-adjust provided on
front panel.

Size and Weight—10v4"” x 7Va” x §”;
6% Ibs. net.

When working with the Model

590, its outward design features first
caught my attention. The all-metal

Fig. 4. Jackson’s 590 features bala

'.Q--F""_' 2o A @

» s T

| ‘

b

i Fmey |
P

| !

Fig. 5. The Tele-Volter's easy-to-read
scales are green, red, blue, and black.

case has an attractive gray stippled
finish with chrome carrying handle,
and the front panel is trimmed in
black with white lettering and red
control knobs. The zero- and ohms-
adjust controls are located in the top
corners of the panel, while the range
selector is positioned on the right
side below the meter. The function

switch, having five positions of
OHMS, ACV, +DcV, —Dcv, and OFF,

is found on the lower left side of
the panel opposite the range selec-
tor.

I also noticed that the test leads
are attached at the bottom center of
the panel by a single coaxial screw-
type connector. Two 4’ leads ex-
tend from this point—a black
ground lead with alligator clip and
a gray coax lead terminating in an
isolation probe. The probe houses a

®

Fig. 6. Partial schematic of the Model
590 showing its AC/p-p input circuit.

.

nced bridge circuit using 12AU7 dual triode.
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you may now select
from two magnificent

SHURE

HiI FI PHONO CARTRIDGES
Shure High Fidelity Stereo Dynetic phono
cartridges are designed to satisfy the most
critical requirements. Made under custom
laboratory conditions, each unit is checked
electrically, mechanically and accoustically
to insure trouble-free performance.

LR R A N I N W I A S R
.

PROFESSIONAL :
MODEL M3D
AT $45.00%

seevsoe

*audiophile net,
with 0.7 mil diamond 7

Incomparable quality —the overwhelming choice
of independent critics and experts. Floats at
only 3 grams in transcription tone arms. Distor-
tion-free response from 20 to 15,000 cps.
Superbly designed and built to perfectionist
tolerances.

CUSTOM
MODEL M7D
AT $24.00%

*audiophile net,

with 0,7 mil diamond <

Outclasses every cartridge except the Shure
M3D—by actual listening tests! Tracks per-
fectly at minimum pressure available in record
changer arms. Smooth from 40 to 15,000 cps.

Use Only Shure Replacement Styli...
Inferior imitations can seriously degrade
the performance of the cartridge.

[ A A R R N N R N N e I R R T T e

80000 0000000000 ssssc00nscenscscssacn e

G0 0000006060660 000600060 000000000000 0P
Literature available: Department 15-G

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, lllinois
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Transverse Cutter

ORCHARD PARK ,
Canada: Charles W. Pointon, Ltd., Toronte

CUSHION GRIP /

Plier

plastic coating . . . permanent, comfortable.

All pliers available , , .

Gives pliets g "Feel' that inspires Crafismanship!

X CELITE, INCORPORATED

NEW YORK

handles have dipped

Heads polished and buffed to a “mirror finish’

See Your Distributor !

PREFERRED BY THE EXPERTS

Make More Money in Servicing

FIX RADIO SETS

FAST!

grow. It lists for $4.60—but here's...

HOW TO JOIN

MW Fill in this coupon.

SEND NO MONEY — we send you
the book on approval.

|
W !f you like it, send your remit-
|

e
;5

NENY
v

tance; if not, return the book.

You receive a new book every
three months on the NO-RISK ap-
proval plan.

B You need take only four books
during the entire membership pe-
riod. No time limit.

W You may cancel any time after that.
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You can cash in on the big radio revival—if you're prepared.
What with transistors, printed circuits, portables, hybrid
auto radios, FM sets—there's more to servicing radios than
in the days of the ac-dc jobs. But the money's there if you §&
know how to handle them. Here's a book that shows you
how to spot and fix troubles in any set in minutes. Symp-
toms arranged alphabetically for quick reference. Four
helpful sections—Receivers, Techniques, Servicing, Trouble-
shooting Charts. Get your copy and watch your income

HOW TO GET THIS BOOK FOR ONLY $3.35

Through the G/L Technicians’ Book Club you can get this book
and others equally valuable for only $3.35—a 27% saving!

#

RAPID
RADIO REPAIR

By G. Warren Heath
(Author of ‘‘Rapid TV
Repair'’)

224 pages. Deluxe
gold-stamped hard

cover.
List price $4.60

NO-RISK COUPON.

Gernshack Library Inc. PR-79
154 West 14th St., New York 11, N. Y.

[] Enrell me in the G/L Technicians’ Book Club.
Send me my copy of RAPID RADIO REPAIR.

[] Send me more information on the G/L Tech-
niclans’ Book Club.

Name

please print

Street

City. Zone...... .State.

1-megohm isolation resistor and a
thumb switch for either Ohm/AC or
DC functions. The series isolation
resistor, of course, is only used when
measuring DC voltages.

I have shown a close-up of the
large meter face in Fig. 5. Coupled
with a 200-microamp movement, it
features six scale arcs representing
all ranges listed in the above speci-
fications. The two small lower arcs
are special AC scales of 0 to 1 volt
rms and O to 2.8 volts peak-to-peak.
These scales must be used when the
range selector is in its 1-volt posi-
tion.

I also discovered that the instru-
ment has a zero-center scale, which
is very convenient for making bias
measurements and performing TV
sound alignments. Making use of
this scale, 1 found that the range
selector must be set to a value equal
to or greater than the total positive
and negative swing anticipated, and
the function switch must be set to
its +DC position.

When using the AC peak-to-peak
measuring faculties of this instru-
ment, I felt that some of you might
not fully understand the operation
and applications of such a peak-
reading instrument. The input recti-
fication circuit employed in the
Model 590 is designed so that a true
indication of peak-to-peak voltages
can be read directly, regardless of
the wave shape of the applied sig-
nal. You might remember, however,
that this is not true of all VTVM’s.

The basic AC-measuring circuit is
shown in Fig. 6. Note that compon-
ents C1, C2, M1, and M2 form a
simple voltage doubler network
which rectifies both positive- and
negative-going portions of any sig-
nal applied. The DC output of this
circuit, which is obtained across C2,
is then applied to the range divider
network R3 through R8. From the
appropriate point on this divider,
the representative voltage is then
fed to the control grid of the VITVM
bridge tube.

For all practical applications,
therefore, the peak-to-peak indica-
tions of this particular meter can be
used to troubleshoot just about any
circuit of a television receiver. Al-
though you may be able to deter-
mine the accurate peak-to-peak
value of a signal, remember that in
many cases its wave shape is just as
important as its amplitude. A




ownershin of a IPHOTOFACT service pata LiBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

“PHOTOFACTS are
a tremendous aid to
a service technician

in that they save hours

of unnecessary work.”

“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.”

—E. C. Cenardo,
{"Tune-In"’ TV-Radio
Sales & Service),
Hollywood, Calif.

—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-

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

"PHOTOFACTS mean so much "PHOTOFACT mearns faster "PHOTOFACT means qulicker cause they're on a Standing
to my business that would not service to my customers, and and more efficient service to the Order Subscription with
think of operating for any length more sets through my shop, customer." their Distributors to receive
of time without them."’ whlch means more profitto me.”’ —Wesley F. Scott all new PHOTOFACTS as
—James G. Haynes —Frank J. Schumacher Logansport, Ind. released monthly ...

Leitzhfield, Ky. Hillstoro, Ore.

“The PHOTOFACTS thatl have ‘“Would not be without my
purchased on the Easy-Buy plan "l would be lost without SAMS PHOTOFACTS. Their return in
have been payingfor-hemselves PHOTOFACT. PHOTOFACT time saved on servicing, pays
each month.” has become a part of servicing." for their cost many times over."'
—Donaki Johnson —Joseph S. Musil —E. R. Hayes

Heztor, Minn, Stamfosd, Texas Clemson, S. Car.

(These are just a few of the hundreds of **Success with PHOTOFACT'' letters in our files)

25

Aung

NEW EASY-BUY PLAN!

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

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

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

[ ] Send me Free booklet *Your Guide To Maximum Profits"

[1¥'m a Service Technician: [ | full-time; [_] part-time
FREE! va uable steel Valuable booklet ?R{E

file cabinets given to shows you how
PHOTOFACT mon(hly PHOTOFACT boosts
subscribers and Library

My Distributor is:

RO your profit-capacity . Shop Name
' , 16
Send for it! { Y Attn.
§:$® ;‘m!um
-8 Address

City Zone State




Unusual Tube Troubles

Tube substitution, as practiced by
many servicemen, consists of re-
placing suspected tubes one at a
time and noting the effect on the
trouble symptom. If for any reason
the defect isn’t cured, the old tube
is reinstalled before substituting for
the next suspected tube. If only a
single tube is causing the trouble,
this procedure will prove effective;
however, if two or more tubes are
contributing to the trouble, thi
form of tube substitution is a waste
of time.

Picture Bends

Consider, for example, the case
of a Philco TV set that operated
fine on weak signals but suffered
from the bends on strong signals.
The defect seemed to become worse
as ambient temperature of the set
increased. The serviceman had at-
tempted to substitute all suspected
tubes at one time, but since only
two 6AU6’s were available he wasn’t
able to replace all three 6AU6’s
used in the video IF strip (Fig. 1).
Having failed to locate the source
of the trouble via tube substitution,

SERVICING

By Calvin C. Young, Jr.

the serviceman pulled the chassis
and returned to the shop.

Voltage measurements with a
VTVM revealed an abnormal drop
across R39 and R40 in the AGC
line, so the serviceman decided to
check the AGC filters for leakage.
Failing to find any defects, the next
step was to disconnect the grid ends
of C33, C41 and C45 and check
them for DC leakage with a
VTVM—again, no results. Faced
with all the evidence (abnormal
voltage drop, no leakage in the
AGC filters, no leakage in the coup-
ling capacitors), the serviceman
came to the conclusion that the
tubes must be drawing grid cur-
rent. After replacement of all three
6AUG6’s cured the trouble, he knew
this was the case. Subsequent tests
of the tubes in a high-quality tester
revealed that all three were gassy
when heated.

During the troubleshooting pro-
cedure, it was noticed that advanc-
ing the contrast and brightness con-
trols caused the picture to lose de-
tail, and to white out in the center.
When you encounter this symptom,
it would be a good idea to substi-
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Fig. 1. AGC operation in Philco was upset by three gassy 6AU6 IF tubes.
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Fig. 2. Lowering cathode resistor value
improves horizontal oscillator stability.

tute all AGC-controlled IF tubes
right away and eliminate time-con-
suming jobs such as this.

New 6CG7 Won't Work

After trying six or seven new
6CG7 tubes in a horizontal multi-
vibrator circuit (Fig. 2), measuring
all resistors and substituting for the
capacitors, it was decided that some-
how this particular circuit was just
unstable. A check of the various
key waveforms revealed that the
signal across the cathode resistor
was quite high in comparison to the
grid signal on the second stage.
Since this could lead to double
triggering and the instability we
found, the value of the cathode re-
sistor was reduced by about 30%
and circuit operation again tested.
This slight change made all the dif-
ference in the world; the cathode
pulse amplitude was reduced and
circuit stability was restored. A
check of the available service litera-
ture on this set revealed that the
cathode resistor had been 1500
ohms in the early runs, but had
been reduced to 1300 ohms in later
runs. Apparently, the factory had
experienced trouble with the circuit
but hadn’t reduced the value of the
resistor sufficiently to permit non-
selected tube substitution.

Cutting Control Shafts

If you are like I am, even with
the shop vise for support, it is al-
most impossible for you to cut a
control shaft to length and not have
to finish the job with a file or have
the shaft turn up either too long
or too short. The Centralab SK-2
Shaft-Kut tool alleviates this condi-
tion forever. This tool (Fig. 3) is
equipped to handle single controls
having a standard 3%-32 threaded




SAW SLOTS . _MAIN CARRIAGE
b !"5,-:-' oK -
(3

\
L — ~ LOCK FOR NON-
THREADED HOLDER
# HOLOERS.
v (25 - 265

HOLOEA 1 [ WO -THREACED HOLDER _
(.25 SHAFTS} INDEX POINT (SHAFTS 3/1ii" OR SWALLER)

Fig. 3. Model SK-2 Shaft-Kut tool is
equipped to handle standard controls.
bushing with either a .250 or .250-
265 shaft diameter, and dual con-
trols (before assembly) if the inner
shaft is not larger than about 3/16”
in diameter.

The SK-2 is a rugged tool ma-
chined from thick blocks of steel.
Two countersunk screws are sup-
plied to fasten the SK-2 to the work
bench. A built-in ruler enables the
user to accurately cut the control
shaft to length.

To make sure you cut the new
shaft to the correct length, insert a
saw blade in the slot as shown in
Fig. 4, screw the old control in the
appropriate threaded holder; loosen
the large wing-nut carriage lock and
slide the holder toward the saw slot
until the control shaft just touches
the saw blade. Now tighten the
wing-nut and remove the old con-
trol. Install the new control and
cut to length.

If you prefer to measure the old
control shaft and then cut to length,
simply align the index arrow (rear
edge of holder assembly) with the
desired length on the metal scale
and tighten the wing-nut. The con-
trol can then be inserted and cut to
exact length.

The gummed label (Fig. 3) iden-
tifies the correct hole for use with
the various Centralab controls. The
SK-2 can be used with any control
having standard bushings and shaft.

Fig. 4. Using the SK-2 to cut the shaft
of a control to the desired length.

“LOOK ,BUSTER! ... WHY DONT You
GET OFF THAT BEADS AND TRINKETS
KICK AND BRING US SOME

WEBSTER STEREO-CERAMICS"

Aborigines, audiophiles — everyone would be demanding Websters
if they knew these Stereo-Ceramics play those cherished 78’s,
standard LP’s and new stereo disks with an extra measure of high
quality reproduction. So tell ’em and install ‘em every chance you
get. And be sure you carry a good stock of all Stereo-Ceramics on
hand — load up your service Kit, too.

Extra profits for you in stereo conversion — check the “Service
Center” at your jobber.

SC-3D Stereo turn-under — SC-2D Stereo single needle MC-2 78 rpm single
Frequency response, — Frequency response, needle — Frequency
30 - 15,000; Output, 0.5V; 30 - 15,000; Output, 0.5V; response, 30 - 15,000;
Compliance, 2x10 ¢cm/dyne; Compliance, 2x10 cm/dyne; OQutput, 0.5V;
Channel separation, 20 db; Channel separation, 20 db; Compliance, 2x10 cm/
Stylus, .7 mil diamond, Stylus, .7 mil diamond. dyne; Stylus, 3 mil

3 mil sapphire. $21.00* $18.50* sapphire. $7.50°

*List price complete with bracket — standard discounts apply
ELECTRONICS DIVISION
WEBSTER w ELECTRIC
W@ RACINE - WIS
th year ekt ot 1135
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SAMS BOOKS

“Servicing Transistor
Radios”...New Vol.3

Complete analysis
of 64 popular
transistor model
radios produced
in 1958-59...
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PLUS SPECIAL §
“Techniques in

Servicing Tran- §
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sistor Circuits”

You'll save time, you’ll earn more on Tran-
sistor Radio repairs with this complete data
on 64 models produced in 1958-59. Based on
actual lab analysis of each set. You get the
famous Sams Standard Notationschematics;
full photo views of each chassis; complete
alignment data; full parts replacement in-
formation—everything you need to be suc-
cessful in fast-growing transistorized radio
servicing. Includes valuable section on spe-
cial techniques for servicing transistor cir-
cuits. Has cumulative index covering Vols.
1,2&3.1t'sa “*'must” for your bench. $

160 p., 814 x 11”7, Order now! Only. 2-95
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“101 Ways to Use Your
VOM and VTVM”

Bob Middleton’s latest
book in this famous
series...so practical
and useful it belongs
in the library of
anyone who owns
these important
instruments...

A complete and practical guide to the fullest
use of VOM's and VTVM’s. Describes
equipment checks; DC voltage tests; chm-
meter tests; signal-tracing tests; AC voltage
tests; DC current tests; alignment applica-
tions; Color TV tests. Each application is
covered concisely, with full data on equip-
ment needed, connections required, proper
test procedure and evaluation of results, In-
cludes valuable special notes supplement-
ing uses described. Over 150 illustrations;
116 pages; 5% x 814”. Invaluable for tech-
nicians, engineers and students.
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HOWARD W. SAMS & CO., INC.
Order from your Sams Distributor today

or mail to Howard W. Sams & Co., Inc., Dept. GG-39 I
2201 E. 46th St., Indianapelis 6, Ind. I

Send me the foliowing books:
O “Servicing Transistor Radios.” Vol. 3 (TSM-3). I

O "101 Ways to Use Your VOM & VIVM" (TEM-3.) |
$___ enclosed. [0 Send Free Book List. I
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Fig. 5. How to prepare and install a
2-watt control in CTC-7 focus network.

To cut rear control shafts of dual
units other than Centralab (3/16”
shaft diameter), mark the shatt at
the point corresponding to the rear
edge of the mounting bushing. This
point is then aligned with the rear
edge of the control holder and cut
to the desired length as indicated
on the metal scale. Be sure to allow
for projection beyond the outer
shaft. With a little practice, you can
cut any shaft to length in less time
than it takes to tell about it.

Focus Control for RCA CTC-7

Even though I suspected the focus
control was defective, | installed a
new 1V2 and adjusted the focus
pot on the initial call to cure the
customer’s complaint about a fuzzy
picture. Sure enough, the customer
called again the next day complain-
ing that the same trouble had come
back. Because I had heard this
chassis was “death on focus pots,”
I decided to try and install a unit
with a higher wattage rating rather
than another one-watt factory unit.
Consulting various catalog data, it
was found that both Clarostat type
53 and Ohmite type AB con-
trols (both two-watt plastic-element
sealed controls) were available at
100,000 ohms with linear taper.

Fig. 6. Off-value 22-meg resistor shifts
proper focus point to one end of control.

Further, these controls were small
enough to fit in the required space.
The final consideration was whether
or not the terminals on the control
would pass through the mounting
board and connect to the circuit. By
bending the center lug forward and
attaching a 1” length of bare wire
to the end terminals (Fig. 5), this
problem was solved. To guard
against arcing and corona, the three
terminals and the lengths of bare
wire were painted with red corona
dope.

After the corona dope had com-
pletely dried, the receiver was turned
on and the focus control adjusted
for proper focus. Power was re-
moved and the resistance between
the center arm and each end ter-
minal was measured. This check
revealed that the control was set
near one end of its rotation to ob-
tain best focus. Since this left very
little latitude for later adjustments,
the circuit (Fig. 6) was checked for
defects. All resistors except one of
the 22-meg units checked within
tolerance. Replacement of the off-
value resistor restored the circuit to
correct balance, and best focus was
then obtained with the focus con-
trol adjusted near the center of its
rotation.
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ISENCORE “Fuse .S'd_”
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just read in red or green area

Save costly call backs by testing the circuit before
replacing fuse, fuse resistor or circuit breaker,
Individual scale for each value fuse resistor—no interpretation, I

% Measures line current and up to 1100 wotts of power at 115 volts
using line cord and socket. 3 Two convenient current ranges—

0 to 2 amps and O to 10 amps. Test leads clip in place of fuse

or fuse resistor. Y 5 ohm, 10 watt resistor prevents
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operating conditions.
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Fig. 7. Picture tube network in GE M4
and M5 chassis features “‘spark-gap.”

“Spark-Gap’’ for G-E
M4 and M5 Chassls

Some early production M4 chas-
sis were troubled by failure of the
01-mfd, 1600-volt capacitor and
15K-ohm resistor in the vertical re-
trace blanking network (see Fig. 7).
Investigation proved that the capac-
itor was shorting and causing the
resistor to burn. The reason for the
capacitor’s failure was traced to arc-
ing within the picture tube. Two
steps were taken to eliminate this
condition. The first consisted of al-
tering picture-tube design so that
best focus would be obtained with
the focus anode grounded. This
helped provide an arc path to
ground, and minimized the effect of
internal tube arcing. The second
step was to install a “spark gap”
(Fig. 8) between the accelerating
anode and ground. In the “M4”
chassis, this unit was physically in-
stalled at the picture-tube base. If
you should replace the CRT in one
of these chassis, be sure to reinstall
the “spark gap.” Failure to do so
could result in the premature failure
of the new tube. In the “M5” chas-
sis, the spark gap (still connected
between the accelerating anode and
ground) is soldered to the printed
circuit board used in the sweep
section. A

SPARK

\ GAP

PLASTIC HOUSING

Fig. 8. Spark-gap consists of two wires
held in place by plastic molding.

THE
TREASURE CHEST

THAT’S

NEVER EMPTY

FILLED WITH “GOOD-AS-GOLD”
C- D CAPACITORS. Here’s the smart, modern way

to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C.D “Preferred” type twist-prongs,
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
FREE. Speed up your work...establish customer confidence with Con-
sistently Dependable C-D capacitors from your own Treasure Chests.
See them at your distributor or write for Bulletin to Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey.

ependable
S o"“

onsistently
] CORNELL-BUBILIER

SERVICE CAPACITORS




The usual response of an electron-
ic technician when he first views the
interior of an electronic organ is one
of dismay, coupled with a sudden
impulse to close the box quickly,
and quietly go home. The reaction

is entirely unjustified—any televis-
ion set is much more complicated,
and TV troubles are infinitely harder
to diagnose. Organ troubles are
practically  self-diagnosing, since
every key is a test point for one or
more of the tone generators.

General Plan of Organs

The general plan of any electronic
organ is quite simple, usually con-
sisting of a series of tone generators,
a normal compliment of keyboards,
various tone modifying circuits, an
audio amplifier, and one or more
loudspeakers. Volume is controlled
by a foot pedal, known as the swell

pedal. Fig. 1 is a partial block dia-
gram of a typical organ, showing
only a few keys and tone generators,

The Claviers

Most organs for home use have
three sets of keys, two of which are
similar to a piano keyboard, and one
which is a foot-operated arrange-
ment. The upper of the two hand
keyboards, or claviers, is the swell
manual; the lower one is the great
manual. The foot affair is the pedal
clavier—and please don’t say “pedal
manual.” This means “foot-hand,”
and doesn’t make much sense. Any
keyboard, even the piano’s, is a
clavier. With the exception of the
more elaborate organs, the great and
swell manuals will have keys for
about four octaves, and the pedal
clavier for one to two and a fraction
octaves. The entire over-all range of

TONE MODIFYING CIRCUITS

Sw SWELL
o AMP.
Gt TONE
/ Sty
P
TONE ]
GENERATORS
SWELL PEDAL
Sw =
o
Gt GREAT
o L4—
Ped TONE
it
Sw
L -y
Gt
Ped PEDAL
Y S~p.
T Sw  Swell manual key
Gt  Great manual key

VIBRATO SIGNAL
(WOBBLES TONE IN FREQUENCY)

Ped Pedal Clavier key

Fig. 1. Partial block diagram of a typical organ shows keys and tone generators.
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By Jack Beever

the instrument may be from five to
seven or eight octaves.

The lowest range will be the first
octave of the pedals. The great man-
ual may extend from the second
octave to the fifth or sixth, and the
swell from the second or third to the
sixth or seventh. Individual models
vary in their coverage and flexibility.

Organ Terminology

Some other peculiarities of organ
terminology are important, Unlike
the pianist, the organist has control
of the octave in which a given key
will play. If he closes an 8’ tab on
the swell manual, the keys of this
manual will play the notes which
correspond to the position of the
keys in the clavier. If he closes a
4’ tab (often called a 4’ rank), the
key will play a note one octave high-
er. The 16’ tab gives him a note an
octave lower. In. this way, four oc-
taves of keyboard gives him six
octaves of notes, and he may play
all three notes at once for each key.

A quint tab is found on many
organs. Depressing it adds a fifth—
i.e., the third note of the major
triad—to every note played, usually
with reduced volume. When play-
ing with this tab depressed, an odd,
pleasing effect is noted. Coupler tabs
are also used sometimes. These have
the effect of connecting two key-
boards together, usually the great to
the swell.

The more elaborate Hammond
organs have preset tabs, usually an
extension of the keyboard with the
key colors reversed. These presets
throw in a special setup of tone mod-
ification, which otherwise would
take the player considerable time to
adjust. Hammond also uses an un-



usual device to produce reverbera-
tion. the effect of echos in a large
auditorium. This device consists of
a series of springs which are excited
by a driver unit operating from the
amplifier output. The springs “carry
over” the notes, which are taken
off by a pickup and fed back into
the amplifier.

On some organs aftuck and decay
controls are found. A tone which
rises very rapidly to full volume has
fast attack; a slow rise is slow at-
tack. A tone which disappears
abruptly when the key is released
has no decay. A slow decay is more
natural and pleasing for most music.
Echo organ is usually just a remote
speaker. Vibrato is found on all
electronic organs, but not on pipe
organs. This is an effect like a vio-
linist makes when he “‘waggles” his
hand on the violin neck. It consists
of varying the pitch of the note
smoothly above and below the base
frequency at a rate varying from 5
to 8 cycles per second, and is very
pleasing.

Tremolo is another term some-
times associated with organs, and
is not to be confused with vibra-
to. Tremolo is a variation in amp-
litude or volume, at approximate-
ly the same rates as the vibra-
to modulation, In pipe organs,
this is performed by a fluctua-
tion of the air pressure feeding the
pipes. Electronically, the gain of a
buffer amplifier is varied by the
same signal which operates the
vibrato circuitry. The same circuit
has been employed, using a much
larger amount of control, to cause
a chopped effect, such as is found
in the playing of a vibraharp or
dulcimer. 4

Non-Electronic Tone Generators

The greatest difference between
various makes of organs is in the
design of tone generators. The ma-
jority of organs use electronic os-
cillators with resonant circuits as
the frequency determining devices,
but two exceptions are found in
popular organs. The Hammond or-
gan, called by its makers an “elec-
tric” organ, uses discs of magnetic
material with serrated edges which
spin past magnetic pole pieces to
generate tones, somewhat after the
fashion of the old type magnetic
phonograph pickups. The frequency
of the tone is dependent on the num-
ber of edge serrations and the speed

Precision cutting...a simple job

wifh the new

Centgalab

SK-2

SHA¥FT-KUT
TOOL

Now you can cut controls and
control the cut . . . precisely and exactly.
cENTRALAB’s Shaft-Kut Tool is a precision instrument, guaranteed

to make a really simple job of cutting shafts to the exact size you need.

With this tool you can cut any single or dual control . . . or switch shaft,
and get cuts that are accurate to lth of an inch! The tool and calibrated

jig are made of case hardened tool steel, designed to last a lifetime.

You can’t make a wrong cut with the ceNTRaLAB Shaft-Kut Tool! And the
price is less than half what you’d expect to pay for a precision device of this
kind ... alow $4.95 dealer net. Ask your distributor to show you how easy

it is to use this new tool.
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Eliminates that hard
soldering job.

only $1.25

: G
T T

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved
on one job alone. 3”
long.

Patent 2,878,698

Intermittent operation of picture tubes due to
defective solder connections at socket pins is
easily corrected through the use of the Berns
Perfect Pin Crimper. Actuvally a 3:in-1 tool
that can also be used as a channel-selector
wrench and screwdriver, it serves o notch
pins and element leads to provide solid elec-
trical connections. Pin keeps its original form.

°
IT'S DANDY . . . IT'S HANDY

“you'll like it"
Available at your parts distributor.
Another fine product from: 1

5 Mfg. Co.
- 9853 Chalmers,
Detroit 13, Mich

TARZIAN Offers 48-Hour,
Direct Factory Service

on Tuner Repairs

That's right. Net, $7.50 per unit and $15
for UV combinations, including ALL
replacement parts. 90-day warranty
against defective workmanship and
parts failure. Tuners repaired on ap-
proved, open accounts. Replacements
oftered at these prices* on tuners not
repairable:

VHF 12 position tuner . . $22.00

VHF 13 or 16 position

tuner. .. ... L L, 23.00
VHF/UHF combination . 25.00
UHFonly . . ... . .. 15.50

“Subject to change

Tarzian-made tuners are easily
identified by this stamping on the
unit. When inquiring about re-

placements for other than Tarzian-made
tuners, always give tube complement
...shaft length ... filament voltage...
series or shunt heater ... IF frequency
and chassis identification. Use this
address for fast, 48-hour service:

SARKES TARIZIAN, Inc.

Att.: Service Mgr., Tuner Division
East Hillside Drive

Bloomington, Indiana
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of rotation. Fig. 2 illustrates the
manner in which this is done.

The other major exception to the
use of electronic oscillators is in
the Wurlitzer organ, which features
electrostatic pickup from air-driven
reeds like those found in piano ac-
cordions. The pickups are ingen-
iously arranged to get different ef-
fects from the same reed. In the
Waurlitzer, these reeds are driven
continuously in a closed circulating
air system, the whole assembly be-
ing in a sound-proof chamber.

In both the above organs, tone
coloring (changing the overtones or
timbre of a given note) is done by
synthesis. This is the process of
harmonically adding related tones
in controlled and varying amounts.
Such addition is the function of the
tabs on the keyboard panels. In the
Hammond, “draw bars” control this
function.

Electronic Tone Generators

Organs using electronic tone gen-
erators provide tone coloring by a
process which is. the diametric op-
posite of the two methods mentioned
above. They use a process of analy-
sis, or breaking down, of a very
complex tone to simpler tones. The
usual starting point is a sawtooth
waveform, which contains a great
number of harmonics above its fund-
amental. Many oscillator circuits,
including the simple neon relaxation
oscillator, provide this output wave-
form, but all have the same fault—
they are not stable in frequency.
They do, however, have the saving
grace of being very easily synchro-
nized by a triggering voltage, which
may be obtained from a stable LC
oscillator.

Organ makers take advantage of
the harmonic relationship found in
music to simplify the design of their
instruments. In music, the term “oc-
tave,” although meaning an interval
of eight whole tones, is also used to
describe the relationship between
two tones, one having twice the fre-
quency of the other (the se~ond
harmonic). For instance, the lowest
A on the organ has a frequency of
55 cps, the A or the next higher
octave will be 110, then 220, 440,
880, 1760 and 3,520 cps. The same
relationship holds true between all
other notes of the scale, of which
there are 12, counting the half-tones
(flats and sharps). By making 12

TONE WHEEL
el

f TONE OUTPUT
colL

Fig. 2. Example of electro-mechanical
generator used by Hammond.

stable oscillators, one for each note
on the higest octave to be used, the
lower octaves can be generated by
a frequency division process using
keyed relaxation oscillators.

Such oscillators can be synchro-
nized with a cyclic pulse which is an
even number multiple of their nor-
mal frequency of oscillation. For
instance, if the normal frequency of
oscillation is about one-half that of
the triggering oscillator, the oscilla-
tor will lock in at exactly one-half
the frequency, and thus produce a
tone one octave lower. (See Fig. 3.)
To return to the initial example for
the note A, the frequency controlling
oscillator T, which is adjustable to
allow the organ to be tuned, trig-
gers the relaxation oscillator H,
which then produces a sawtooth
wave at the same frequency. In turn,
oscillator H triggers oscillator I,
which responds at half frequency
and produces a note an octave lower.
Oscillator T triggers J, again divid-
ing the frequency so that the next
lower octave note is produced—and
so on to the lowest octave. Twelve
such chains produce all of the basic
tones of the organ.

This is a clear example of what
was meant by the statement that

MWW A N
350 3,50 1,760 80

VIBRATO.
SIGNAL = T H o~ | IS

T

TO KEYS

Fig. 3. Block diagram of the oscillator
chain for one complete musical note.




organs are self-diagnosing. In this
example, suppose that the organ pro-
duced badly out-of-tune and waver-
ing notes on all A’s. We must as-
sume that the basic frequency-con-
trolling oscillator is not operating
properly, probably because of a de-
fective tube. In some organs, the
lower-frequency oscillators are one-
shot multivibrators, and will not
oscillate without triggering. In these
cases, any note from the defective
oscillator down will not sound.

The vibrato signal being applied
to the controlling oscillator in Fig.
3 is a low-frequency sine wave,
either impressed on the plate supply
to vary the oscillator frequency or
else operating a frequency control
tube. Usually, there are organ tabs
to vary this rate or turn it off.
Keying methods

In practically all organs, the tone
generators, regardless of type, are
producing  signals  continuously.
These are then keyed into the tone-
forming circuits and on to the ampli-
fier by the player’s operation of the
instrument keys. In more elaborate
organs, the keys operate indirectly,
being used to “gate” a tube which
acts as a buffer between oscillator
and amplifier. Such a gated-amplifier
tube can be controlled through RC
circuits which provide controllable
attack and decay.

The outputs, no matter how de-
rived, are fed into buss lines which
are common to one particular key-
board, or one tab on the keyboard.
These then go to the tone-forming
circuits.

Tone Forming Circuits

The raw sawtooth output of the
tone generators is a musical tone
since it contains many overtones, but
it does not have the character or
timbre typical of musical instruments
or organ pipes. It does, however,
contain all the frequencies found in
these instruments, the difference be-
ing the proportions of harmonics to
the fundamental. It is important to
note that the tones of musical instru-
ments do not have the same over-
tone structure for each note of their
range. In general, harmonic struc-
ture simplifies as frequency in-
creases; some instruments, such as
the flute or whistle, producing almost
pure sine waves at their highest
ranges.

This characteristic allows filters,
quite similar to bass and treble boost
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: Save 35% on

Transistors and Diodes
With this new kit . .. from Sylvania

You get seven Sylvania quality semiconductors
for the price of four when you buy Sylvania’s
New Transistor Radio Kit. It contains three
audio drivers, type 2N35, three RF-IF ampli-
fiers, type 2N94, and one crystal diode type
1N34. You get all seven units worth $8.69 at
the special kit price of $5.65—a saving of $3.04.
In addition, you receive at no extra cost a 34-
page 35¢ transistor booklet with full in-

formation and schematics for 20 practi-

Increase replacement profits
with two new Diode Kits

cal transistor circuit applications. 3
Here is how the cost breaks down for Universal Dlode Kit—Five Sylvania
this special kit offer: types—1N34A, 1N38A, 1N60,
_ 1N64, 1N82A—to meet 909, of your
3—2N35 @ $1.16 = $3.48 replacement needs—includes a di-
3—2N94 @ 1.57 = 471 rect replacement guide. A $3.50
1—1N34 @ .50 = .50 value for $2.95.
Total Regular Cost $8.69
Sylvania Kit Price $5.65

YOU SAVE $3.04

1V-AM-FM Detector Diode Kit—These
five Sylvania detector diodes will cover
your TV replacement requirements. In-
cludes 2—1N60, 2—1N64 and 1—1N295
plus a specification chart for each type.
Regular cost is $2.35—Now $2.15.

Order now from your Sylvanla Distrlbutor while special kit stocks are still available.

Sylvania Electric Products Inc.
v Semiconductor Division
100 Sylvan Rd., Woburn, Mass.
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GENERAL TELEPHONE & ELECTRONICS
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