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Models HSA-43 and HSA-44

The same Jerrold know-how and experience that
produced the famous MF-2 Coupler now mukes
possible improved reception for one, two, three, or
four TV and/or FM sets—better reception than if
each set has its own outside antenna.

Jerrold’s new HSA-43 and HSA-44, the most
powerful amplified couplers available today, are
designed lo eliminate ghosting and smnearing—a re-
quirement for the best in black-and-white recep-
tion, and an absolute must for color.

Both units feature extra-long-life circuitry for the
single 6DJ8 tube; built-in termination for unused
outputs; no-strip terminals; on-off switeh; and UL
approval. Differing only in their output networks,
they provide the right answer for every multi-set
need in the home.

HSA-43 « Extra-powerful /? :

output for two sets, with
better than normal recep-
tion for the third set.

$17.95 net

HSA-44 . Equally powerful
reception for four sets. Ideal

for use with Jerrold’s new no-
loss HS-140J plug-in outlets.

$18.95 et

%"‘—"—‘v

L

3y

>y Jh

d See your Jerrold distributor or write for Jerrold’s new 12-page catalog.

JEHH“L ELECTRONICS CORPORATION, Distributor Sales Division
Dept. IDS-144, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto » Export Representative: CBS International, New York 22, N.Y.

AMERICA'S LEADING MANUFACTURER OF TV-FM RECEPTION AIDS AND MASTER-ANTENNA-SYSTEM PRODUCTS

ik
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DuMont Dover
Model RA700A-B50
Chassis 120602A

Models in the 1961 DuMont 700
Series all use variations of the basic
120602A chassis. In every case, the pic-
ture tube is a 92° 23YP4 with a bonded
safety shield. The channel selector, a do-
it-yourself preset fine-tuning adjustment
called Perma-Tune, and the volume con-
trol are grouped to the right of the CRT.
The other operational controls are hidden
behind a control-panel door. A TV-phono
switch at the bottom of this panel dis-
ables the video output stage when set
to the phono position.

Setup controls are located on the rear
apron, as is the phono-input jack. Three
of the controls are associated with the
6BU8 AGC-kever and sync-separator cir-
cuits. The fringe lock (an operational con-
trol located behind the front-panel door)
is a sync-stability adjustment which regu-
lates the bias on control grid No. | of
the 6BUS8, while the DuMonitor control
regulates the bias on control grid No. 2.
The AGC delay control governs the bias
voltage applied to the RF-AGC line.

The 18-tube, hand-wired chassis is
divided into two sections. Only the power
supply is located on the smaller chassis.
The power transformer has a 24-volt AC
secondary to power the tuning motor in
models equipped with remote control;
filament voltage for the TV tubes is ob-
tained from a 6.3-volt tap on this wind-
ing. The filament circuit is protected by
a length of #26 fuse wire. Supply volt-
ages are fed to the main TV chassis via
a plug immediately behind the SU4.

The main chassis contains all the other
circuits. Familiar tubes are used in all
stages except the combined vertical multi-
vibrator and output circuit, which uses
the relatively new 6EM7 dual triode.
Some of the tubes are hidden from view
by the high-voltage cage; however, the
tube-location chart glued to the back of
the cage shows the keyway positions as
an aid to installation. The focus terminal
board provides connections to ground,
B--, and boost voltage sources to pro-
vide various potentials for the focus
anode of the CRT.

The chassis is easily removed for serv-
‘icing. One thing should be pointed ouf,
however—the picture tube comes out the
front. By grasping the mask at the lower
right-hand corner with your fingertips, a
brisk tug will cause the mask to snap out
of the cabinet. The picture-tube mount-
ing bolts are then accessible for removal.

July, 1961/PF REPORTER 1
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Magnavox
Model TMU40OTM
Chassis U35-02-00

Here is one of the few 27” sets in
current production. It’'s a 90° model
using a Magnavox 35 Series chassis and a
27XP4 CRT. Some of the other models
equipped with this chassis use a 23ASP4.
Since neither CRT has a bonded safety
shield, all models have a removable
safety glass. Operational controls for con-
trast, tone and volume are front-
mounted. whereas the horizontal hold,
vertical hold. and brightness controls (all
operated by thumbwheel knobs) are along
the top of the back.

Your first glance at this 17-tube verti-
cal chassis (16 tubes in VHF versions)
will show that Magnavox has turned to
printed-wiring construction. The three
printed boards contain all of the circuitry
except that of the power supply and
horizontal deflection stages. White-dotted
areas on the exposed side of the boards
depict the foil-conductor pattern on the
other side; if you ever take out the chas-
sis, you'll also find component symbols
printed on the foil side of the boards.

Three Guided Grid tuners are used with
this series of chassis. Two of them have
a new 6GKS RF amplifier, while the
third uses a 6FHS.

The chassis is tranformer-powered, and
uses a pair of silicon rectifiers connected
in a full-wave voltage doubler circuit which
provides a 280-volt B+ source. Although
the recitfiers are the conventional solder-
in type, slip-on connectors are used to
permit easy removal. Stampings on the
chassis show the proper polarity for the
rectifiers—a big help when you have to
reinstall or replace them. Just to the
right of the rectifiers you’ll find an ex-
ceptionally large nine-pin tube. It’s a new
6GCS5 which doubles as an audio output
amplifier and a B+ voltage divider.

Another new tube type (a 6CG7/6FQ7)
appears on the right-hand board and
serves as the horizontal multivibrator.
The vertical circuit, also on this board. is
unusual in that the 6CM7 is wired as a
blocking oscillator and independent out-
put stage (rather than the more conven-
tional combined multivibrator and out-
put circuit})

Still another new tube (a 6GHS8) is
used as an AGC keyer and sync phase
inverter. It is located on the center board
along with the IF and video circuits.
Notice that the removable cap covering
the IN60 video detector has a grounding
spring that's designed to contact the
shield for the third video IF tube—make
sure you put the cap on right

-

2 PF REPORTER/July, 1961
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Philco Model J-4818
Chassis 11IN53

This 110°, 23” mode! is one of the
later additions to the 1961 Philco J-Line
series. While the earlier versions were
19” and 21” sets, all later models use
a 23CP4 with a bonded safety shield.
Several operational controls in these
models are front-mounted; in addition,
thumbwheel adjustments for vertical and
horizontal hold, brightness, and tone are
located just under the rear edge of the
cabinet top.

Most of the setup adjustments are
mounted on the rear apron of the hori-
zontal chassis and are well identified.
One of these controls (horizontal fre-
quency) is a *“coarse hold” potentiometer
instead of the usual slug adjustment for
the ringing coil. (The latter is mounted
on the larger of two printed boards and
requires a hex alignment tool for adjust-
ment.) Another rear-apron control (noise
inverter) regulates the cathode bias of a
noise inverter circuit and functions as a
sync-stability control.

The 16-tube chassis for 1961, designated
as the Mark Il Cool Chassis. has the same
layout as an earlier version. There have
been many circuit revisions, however, so
you'll want to be sure you have the cor-
rect data when you’re called on to service
one of these sets.

Many production changes were made
in the 6CS6 quadrature detector circuit
to improve the sound. Other modifica-
tions were made to protect components
from damage in case arcing should occur
in the CRT. Although we’ve mentioned
the snap-in component-combination units
in past Previews coverages, they deserve
to be pointed out again. If one of the com-
ponents in the pack needs to be replaced,
it can be pried out of its spring clips and
a conventional unit soldered into its
place.

The transformer-powered chassis has a
full-wave doubler B-} supply which in-
corporates a pair of silicon rectifiers
(hidden in front of the large electrolytic).
These are protected by a flexible, 5.6-ohm
fusible resistor. while a length of #26
fuse wire safeguards all tube filaments.

The tuners used with this chassis have
a rearward extension of the channel-
selector shaft so they can be fitted with
a power-tuning assembly for remote con-
trol. A complete wireless remote svstem
is available for field installation if de-
sired. Most of the tuners used in this
series have a 6ES8 or 6EVS RF ampli-
fier and a 6CG8A mixer-oscillator, al-
though a few (like the one pictured) use
a 6X8 for the latter function.

July, 1961/PF REPORTER 3
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Zenith Model F3388W
Chassis 16F23Q

The 16F23-series TV chassis in this
top-of-the-line combination is used In
more models of the 1961 Zenith line
than any other chassis. Afl models use
a 90° 23ANP4 picture tube with an anti-
reflection bonded safety shield. Practical-
ly all of the controls (both operational
and setup) are located behind a door be-
low the CRT. (Exceptions are the off-on-
volume, AGC, buzz, and fringe lock con-
trols. )

Another adjustment is accessible from
the rear apron. It tunes the quadrature
coil. which is mounted on the bottom
side of the chassis. All controls are well
marked for easy identification. In this
combination model, the area beneath the
stereo record changer is divided into two
compartments housing the left-channel
speakers: on the right side, both speakers
are mounted in a single compartment
which also contains the AM-FM tuner
-and stereo amplifier. The control mounted
next to the radio tuner balances the
speakers.

The tuner hides the S5-tube stereo
amplifier; however, by squatting down
low. you can see it fastened to the tront
of the cabinet. TV sound is connected
to a well-labeled terminal strip on this
chassis for distribution to both sets of
speakers. although it does not actually
pass through the stereo-amplifier circuits
Both the amplifier and AM-FM tuner
have their own power supplies and oper-
ate independently of the TV.

The [6-tube. hand-wired chassis fol-
lows a layout pattern that has become
“typically Zenith.” A 5V3-equipped pow-
er supply is protected by a 5-amp. type-N
line fuse. Other protective devices in-
clude a 7/10-amp. type-N fuse for B,
and a 112" length of #24 copper wire
in series with the filaments. Two rela-
tively new tube types are used in the
chassis; one i1s a 6GH8 horizontal AFC
and oscillator, and the other is a 6GNS§
which may be used in place of the 6EBS8
video output and sound IF.

A neon lamp (NE2H) is mounted be-
low chassis in series with the horizontal
blanking circuit. It permits the blanking
signal to pass through to the control grid
of the CRT, but blocks weaker transients
which could cause picture interference if
not suppressed. The chassis also con-
tains two spark gaps in the CRT circuit;
one protects the filament, and the other
limits the amplitude of the vertical blank-
ing pulse.

4 PF REPORTER/July, 1961
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VIDEO SPEED SERVICING inlene

See PHOTOFACT Set 463, Folder 1; PCB 239

VERT 0SC
()A10DE7
Mfr: Airline Chassis No. WG-5081A / GL\—mov U ooroor
- | = GRN YEL —30v L 1 VERT
Card No: AI 5081A-1 - FrOM i ! = Gitpur
INTEGRATOR ~

Section Affected: Raster. 047
Symptoms: No vertical sweep. 390k 3 RETRAGE BLANKING
Cause: Open capacitor across cathode winding i e oo

of vertical-oscillator transformer. Tmeg L —— I —

2.5 meg CONTROL

What To Do: Replace C28 (.01 mfd).

6€T 92d ‘1 19P|°d ‘€9 4395 1DVIOLOHd 22§

PF REPORTER for July 1961, Vol. 1t No. 7. PF REPORTER js published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indina. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A,, its possessions, and Canada $4.00, $7.00, $9.00. All other
coumtries: $5.00, $9.00, $12.00. Current single issues 3§c¢ each; back issues $O0c each.
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: Mfr: Airline Chassis No. WG-5081A
______________ ) SYNC SEP
: Card No: Al 5081A-2 ® o] (@n6CC7
I
: Section Affected: Sync. o | @
i o

| Symptoms: Unstable horizontal and vertical L
| hold.
| T
| Cause: Leaky capacitor in grid circuit of sync
{ separator.
: What To Do: Replace C22 (5000 mmf). o
|
|
|
|
{
|
|
|
|
|
|
| Mfr: Airline Chassis No. WG-5081A 75y
| s HORIZ OUTPUT
| Zard No: AI 5081A-3 () 12DQ6A
|

Section Affected: Raster. HORIZ
l DRIVE

" . FROM
: Symptoms: Intermittent loss of raster and high rg)sRCIZ l_m'_m:
ltage. mm
I vO
: Cause: Intermittent short in horizontal drive ffﬂr‘f) Im mmf
. &g = 470K
trimmer. i
l LU
| What To Do: Replace C39 (170-700 mmf). 20k BOOST | s
| 10 S VWA 270v
| HOR1Z
AFC
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See PHOTOFACT Set 463, Folder 1; PCB 239

Ainline

% vioeo outeuT
30, @ 8BQS

1 CONTRAST
5000

DN

VIDEO SPEED SERVICING

See PHOTOFACT Set 463, Folder 1; PCB 239

Mfr: Airline
Card No: Al 5081A-4

Chassis No. WG-5081A

Section Affected: Pix.

Symptoms: No picture. High positive voltage
on cathode of V3.

Cause: Open cathode resistor in video output
stage.

What To Do: Replace R20 (68 ohms); check
contrast control R1A (500 ohms) and V3
(8BQS5).

0 3.3 mmt

AUDIO =—]

DET

VIDEO QUTPUT
(3 8BQS

T0svne | Lovys 140¥

= BRIGHTNESS
SEP 500K

36000
aw

270v

Mfr: Airline
Card No: AI 5081A-5

Section Affected: Pix.

Chassis No. WG-5081A

Symptoms: Picture disappears about a half
hour after set is turned on.

Cause: Plate voltage is removed from video
output tube as a result of open peaking coil
in plate circuit.

What To Do: Replace L8.

235V HORIZ 0SC Ty
1
7875 ’\/ m 6CG7 7875I'\/
CH— N
= HORIZ
-7ovl WAVE FORM
70 HORIZ (4 i
TRIMMER
AFC !1-—‘
82K ‘__|
W= 820
220 mmf {1 meg) I mmf
330K C
580V
- BOOST
70 HORIZ
AFC 220K
56K
270v

PF REPORTER/July, 1961

Mfr: Airline Chassis No. WG-5081A
Card No: Al 5081A-6
Section Affected: Sync.

Symptoms: Horizontal oscillator far off fre-
quency.

Cause: Leaky capacitor in horizontal oscillator
circuit.

What To Do: Replace C36 (220 mmf).




VIDEO SPEED SERVICING

See PHOTOFACT Set 504, Folder 2

Mfr: Motorola
Card No: MO 433-1

Section Affected: Raster.

Chassis No. RTS-433

Symptoms: Raster disappears after short period
of operation. Low screen voltage on V10
after trouble occurs.

Cause: Leaky screen-bypass capacitor in hori-
zontal output circuit.

What To Do: Replace C55 (.1 mfd).

7Hotorala

200V HORIZ OUTPUT
n_ysi'w 12GC6

Mfr: Motorola Chassis No. RTS-433
Card No: MO 433-2

Section Affected: Raster.

Symptoms: Vertical foldover at bottom.

Cause: Leaky coupling capacitor between sec-
tions of vertical multivibrator.

What To Do: Replace C49 (.02 mfd).

FROM
HORIZ
0sC
260V
A
6000 mmf 1500 mmf
{ 1 FROM PLATE
i It ;;Kv T OF VERTOUTPUT
VERT MULT
180K
15K
(#)a 8GN8 L 5
FROM mmf
INTEGRATOR |- T0 GRID
x 1t OF VERT
ol OUTPUT
10000 mmf
18K
T0 HOLD AND
LINEARITY 10000 100000
CONTROLS T mmt T o
10
HEIGHT
CONTROL

Mfr: Motorola
Card No: MO 433-3

Chassis No. RT$-433

Section Affected: Raster.

Symptoms: No raster; no high voltage; lowered
voltage at 260V B source.

Cause: Vertical output transformer shorted to
ground.

What To Do: Replace T1.

10

VERT
MULT

RETRACE BLANKING
TO GRID OF CRT

VERT LINEARITY
2 meg

1 meg

\4
s
307
/
260V VIA
YOKE SOCKET
PINB
YOKE SOCKET
PIN2

32
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See PHOTOFACT Set 504, Folder 2

PHotornola

SPEED SERVICING

AGC
2.2 meg T0 IF

I.25

SYNC SEP
NOISE LIMITER
AGC KEYING

See PHOTOFACT Set 504, Folder 2

Mfr: Motorola Chassis No. RTS-433
Card No: MO 433-4

Section Affected: Pix.

Symptoms: Snowy picture.

Cause: Increase in value of AGC delay re-
sistor.

What To Do: Replace R21 (15 meg).

«25V
L 470 mm () 3BUB
T‘ 2000V
260v
B
30
FROM HOR1Z FROM
OUTPUT TRANS VIDEO
OUTPUT
AUDIO DET
316
alS 18 mmf
T 330
82K
]
!
! 560K
260V =+—— VWA =—
(o4 4790 22K 5000
3w & -
" Tomt =

Mfr: Motorola Chassis No. RTS-433
Card No: MO 433-5

Section Affected: Sound.

Symptoms: Buzz in sound.

Cause: Open quadrature coil in audio detector
circuit.

What To Do: Replace L17.

TO SCREEN GRID
OF HORIZ OUTPUT

TO 260V A
SOURCE V1A
YOKE SOCKET

TO TERMINAL 6
OF HORIZ

OUTPUT TRANS g (0 OMITGlIES

DAMPER

@) 12AF3
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Mfr: Motorola Chassis No. RTS-433
Card No: MO 433-6

Section Affected: Raster.

Symptoms: Raster disappears intermittently.

Cause: Intermittently open RF choke in plate
circuit of damper.

What To Do: Replace L.19.



Tarzian offers

FAST, DEPENDABLE
TUNER
EPAIR SERVICE

. ALL

o INCLUDING

It just makas sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept.
—assisted ty Engineering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . .
on ALL mekes and models.

Tarzian-made tuners received one day will be fixed and
shipped out the next. Cost is only $8.50 and $15 for UV
combinations. That includes ALL parts and labor, and a
6-month guarantee against defective workmanship and
parts failure due to normal usage. Replacements available
at low cost on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequercy . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair servize.

SERVICE MANAGER « TUNER DIVISION « DEPT. 3A

SARKES TARZ'AN |N( See your distributor, or

east hillside drive « bloomington, indiana use this address for fast
edison 2-7251 ] . .
factory repair service

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS ... AM-FM RADIOS . . . AUDIO
TAPE . . . BROADCAST EQUIPMENT and SHISH-KABOB GRILLES

July, 1961/PF REPORTER ¢



Two outstanding products by the HIDDEN who plan for your future:

\ \ SPRAGUE
.05 MFD.2109%,
) LT

BLACK BEAUTY®

molded tubular

' ORANGE DROP®
|dipped tubular
I

TWO GREAT Ti.IBUI.ARS «+«+ TAKE YOUR CHOICE!

(£ 10% Capacitance Tolerance is standard at no extra cost)

€ Sprague Difilm Capacitors can’t be beat! Dual-dielectric construction
combines the best features of both Mylar® polyester film and special
.capacitor tissue. And for additional reliability, Difilm capacitors are
impregnated with Sprague’s HCX®, a solid impregnant which produces a
rock-hard capacitor section—there’s no wax to drip, no oil to leak!

BLACK BEAUTY Molded Tubulars are actually low-cost versions of the
famous Sprague high-reliability capacitors used in modern military
missiles. They’re engineered to withstand 105°C (221°F) temperatures
- - . even in the most humid climates! And their tough, molded phenolic
cases can’t be damaged in handling or soldering.

ORANGE DROP Dipped Tubulars are the perfect replacement for radial-
lead capacitors now used by leading manufacturers of TV sets. Leads
are crimped for neat mounting on printed wiring boards. Extremely
small in size, they’ll fit anywhere, work anywhere. And they’re double-
dipped in epoxy resin for extra protection against moisture.

The ""Hidden 500" are Sprague’s 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 7,000 Sprague employees working in 14
manufacturing operations—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two
at Ponce, Puerto Rico; and Milan, Italy.

Get your copy of Catalog C-614 from
any Sprague distributor, or write
Sprague Products Co., 105 Marshall
St., North Adams, Massachusetts.

THE MARK OF RELIABILITY

WORLD'S LARGEST CAPACITOR MANUFACTURER

10 PF REPORTER/July, 1961
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1t's easier when you know how to find
usable service data.

Photoelectric Control Circuits (Part I)

Servicing Industrial Electronics—First in a practical

new series designed to give radio-TV servicemen o
working knowledge of “electronics in overalls.

An Experience With a Color Set

Across the Bench—Three reasons for a poor picture:
No color, faulty video, and a bad CRT.

Diode and Rectifier Replacement Guide

Only o few types of semiconductor diodes
will take care of nearly all your needs.

Shadowing a Shadow
Quicker Servicing—Tips for eliminating vertical
bars from the TV screen.

Home-Call Sales Techniques
Dollar and Sense Servicing—How to take advantage
of selling opportunities that would turn a
salesman green with envy.
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Lab reports on the B & K Model 1076 Analyst
and Hickok Model 890 Transistor Tester.
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ABOUT THE COVER

The paradox of transistor-radio servicing

is that you can reduce your troubles by
magnifying them. A careful inspection may
reveal a visible defect, or furnish clues to
the identity of an unfamiliar radio. Even
when the brand name is totally unknown
to you, the chassis can usually be related
to a reasonably similar model for which
service data is easy to find. The problem
of servicing imported “orphans” comes in
for close scrutiny in the article beginning

on page 24.
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“MARKVI

RADIO-PHONE

“TOP-OF-THE-LINE”
CITIZENS’ BAND
2-WAY RADIO
EQUIPMENT—
GIVES YOU
THE MOST!

PROVEN PERFORMER FOR
BUSINESS OR PLEASURE

This quality equipment from the leader is a leader in

performance . . . dependability. Operates from car,
home, office, boat or truck. Terrific for business or
pleasure two-way communications. Can be used at any
location having 6 or 12 volt DC or standard 115 AC
power source.

High reliability, stable reception, solid transmission.
Provides four crystal controlled channels for both
transmit and receive; also manual receiver tuning for all
23 channels. A tremendous value from the leader!

See your RCA Radio-Phone Dedler. Or mail coupon.

ONLY

dibid

RADIO CORPORATION OF AMERICA
Telecommunication Center

Dept. X-429

Meadow Lands, Pa.

[J Please send me FREE literature on the new RCA Mark Vil Citizens'
Band 2-Way Radio.

NAME
ADDRESS, PHONE
CITy ZONE STATE

ADDITIONAL SALES OUTLETS are now being con-
sidered. Seli the Citizens' Band favorite! Write for
further details now |
The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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CBS Quits Receiving Tube Business

Effective June 30th, CBS Electronics discontinued manufac-
turing receiving tubes at Danvers and Newburyport, Mass. The
announcement was made June Ist by Clarence H. Hopper, who
stated, “We believe that the technological requirements of the
space age clearly indicate that our particular talents and skills
should be directed to products other than receiving tubes.” The
company’s headquarters will be centered in the new Lowell.
markedly strengthen Raytheon’s position in the tube business.

The Raytheon Company has arranged to purchase a major
portion of the CBS tube inventory, and plans to sell and service
many CBS tube distributors and dealers—a move expected to
markedly strengthen Raytheon’s position in the receiving tube
business.

Transistor Servicing, Summa Cum Laude

Service men who successfully
complete the Channel Master
Transistor Radio Servicing Clinic
i are eligible for a “Certificate

m%"'} of Proficiency.” The servicing

mmﬂ-ﬁ:ﬁgm | course, initiated in June 1960,

e has been attracting interested

-3 dealers throughout the country

by the thousands. Further de-

tails about the course and the

Diploma are available from
Channel Master distributors.

Facts on the New Stereocasting System

A 16-page Facts Book entitled ‘Factual Questions to Your
Answers About Stereo/FM Broadcasting” has just been pub-
lished by Zenith Radio Corp. Beginning with an explanation of
how stereo broadcasting came into being, the book contains 27
questions and answers designed to provide dealers with informa-
tion that will help them render better service to their customers.

Blackboard Display Helps Sell Records

Surveys indicate that displays
listing the current best sellers
helps boost record sales. An
all-metal blackboard display, on
which phono record dealers can
list the “Top Ten” recordings,
is available through Walco
Electronics Co., Inc. distributors
with the purchase of a modest
- supply of sapphire needles.

New Soldering Technique for CRT Base Pins
“Tip-to-top” soldering is what

[ Sylvania calls their newest im-
provement in picture tube man-
l ufacturing. It involves use of
tapered socket pins with solder
entended throughout the entire
length. The new technique will
result in more firmly seated
sockets, and will minimize serv-
ice callbacks for cracked picture
tube bases and open or inter-

SYLVANIA
TIP.TO TOP SOLDERING

CONVENTIONAL
TIP SOLDERING

mittent base pin connections.

Marketing Aids Promote Outdoor Hi-Fi

- Point - of - sa}lle Ef)romot‘i/onal
| Eltie Al : T aids featuring the Electro-Voice
E il !“' slrﬂ'S’ER “Musicaster” are now available
to E-V dealers. Included in the
<L package are reprints of full-page
1 consumer ads, 3-color folders
entitled, “How to Enjoy High
Fidelity Outdoors,” and a 4-
color display piece which fits on
top of the “Musicaster.” A mer-
chandising guide with numer-
ous suggestions is included.




TESTS TESTS
All TV and Radio the Nuvistors

Tubes—0ld and New

TESTS
the New 12-Pin
Compactrons
TESTS
the New 10-Pin Tubes
TESTS

for True Dynamic
Mutual Conductance (Gm)

TESTS

ELropean Hi-Fi Tubes,
Votage Regulators, and
Most Industrial Types

OBSOLESCENCE
PROOF

Designed for Maximum
Use Today and
Tomorrow

NEWEST

FINEST
MONEY-MAKER

for Professional

&a® Multiple-Socket Spee

S OBSOLESCENCE

with Gm Accuracy s *pioreerion

f TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL
Again you benefit from proved B&K techniques! This up-to-date, obso-
lescence-proof, professional instrument is designed for maximum use

today ang ton\l,orrow. Provides multiple-socket section to quick-check

most of the TV and radio tube types the true dynamic mutual conductance
DYNA- Q UIK way—plus simplified switch section to check new tube types in Dyna-
Quik emission circuit. Also includes provision for future new sockets.

Makes test under set-operating conditions. Checks each section of

Fastest, Most Complete

Most Up-to-Date multi-section tubes separately. Checks for all shorts, grid emission,
leakage and gas. Makes quick life’” test. Exclusive adjustable grid
DYNAMIC emission test provides sensitivity to over 100 megohms.

, Makes complete tube test in seconds. Thecks average set in a few
MUTUAL CONDUCTANCE minutes. Discovers weak tubes that need replacement. Satisfies more
TUBE TESTER customers. Sells more tubes. Saves call-backs. Insures your reputation.

Patented automatic compensation for line voltage variation. Large 434" plastic
meter with easy-to-read ‘““Replace-Good’’ scale. Lists most commonly used tube
types with settings directly on socket panel for fastest operation. Complete
listing in reference chart in cover. Phosphor-bronze contacts for long life. 7, 9,

See your B&K Distributor and 10-pin straightenersdon panel. Operates on 117 volts 50-60 cycle a.c. Hand-
. 3 some leatherette-covered carrying case.
or Write for Catalog AP18 -R Size: 16%” x 153" x 57" deep. Net wt: 1524 lbs. Net, $16993
NEW TUBE INFORMATION SERVICE BaK MANUFACTURING cO.

Available every 3 months, on subscription, '.%K 1801 W. BELLE ?LA'NE AVE - Sl s T
for all B&K Dyna-Quik Tube Testers Canada: Atas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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PRODUCTS
FOR

MODERN
LIVING

PLUG-IN TYPE
3 PORTABLE

MODELS
A.C. HOUSEHOLD ELECTRICITY 6-RMF (6 volts) 60 to 80

Anywhere . in your own car! watts. Shlpplng weight 12

Operates Standard A.C. Ibs. DEALER N

e Record Players PRICE $33.00
127-RME (12 voits) 90 to

o Dictating Machines
125 watts. $hlpp|n1g weight

eSmall Radros
e Electric Shavers 121Ibs. DEALER

eHeating Pads, etc. PRICE $33.00
In your own car or boat!

*Additional Models Available

@ “A" Battery
| ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C, Lines—Equipped
with Full-Wave Dry Disc
Type Rectifier, assuring
roiseless, interference-free
operation and extreme long

Iite and reliability

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF _ . . 6 volts at 10 amps. or 12 volts
at 6 amps, Shipping welght 22 b

DEALER NET PRICE $49.95
MODEL 620C-ELIT . .. 6 volts at 20 amps, or 12 volts at
10 amps, Shipping welght 331b

DEALER NET PRICE $66.95

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!
and feature Ceramic

Stack Spacers, Instant Start-
Ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con
struction and Workmanship and
Quiet Operation'

There is an ATR VIBRATOR for
every make of car!

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 voit 4-prong Vibrator. THE WORLD’S FINEST!

There is a trim plate

kit for YOUR CA CUSTOMIZED

Vibrator-Operated
with Tone Control

ATR KARADIO Is
idea! for small import
cars or compact
American cars! Unit
is completely self-contained—extremely compact! Pow-
erful 8-tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits! No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7* deep,
4" high, and 614" wide. Shipping weight, radio set, 7 Ibs
Model K-1279— 12 for 12V Dealer Net Price 33.57
Model K-1279— 6 for 6V Dealer Net Price. . $33.57

Airplane Style Overhead
Mounting under Cab Roof

Excellent Tone
Volume, and Sensitivity!

Compact, yet powerful. Fits
all trucks, station wagons, -
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
1n minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you tilt radio to
anéy angle.
xtra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big.
easy-to-read illuminated dial. Fingertip tuning control.
1 Volume and tone controls. 33-in, stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 in.
high over-all. Shipping weight 10% Ibs.
Model TR-1279—-12 Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A k:r 6V Dealer Net Price $41.96

SEE YOUR ELECTHONIC PARTS METRIBUTOR
WRITE FACTORY FOR FREE LITERATURE . ..

American TeLevesion £ Rapto Co,
Duality Phrodlucts Simee 95T

SABT FAUL |, MINMESDTA U, & &
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NO PRINTED
CIRCUITRY

LETTERS
TO THE

EDITOR.

Of all the publications in the TV,
radio, and electronics field, yours gives
all we want to know, and not a lot of
things unconnected with our field. How-
ever, I would like more information (in
condensed form) on new tubes as they
come out.

Keep up the good work, as we need
your excellent magazine.

HENRY L. MARPLE
Buckhannon, W. Va.

Keep a close watch on our “Product
Report’” and “Free Catalog & Literature
Service,” Hank. They carry frequent an-
nouncements on new tubes, and are keyed
to the free literature card to make it easy
for you to obtain additional information
from the manufacturer—Ed.

Dear Editor:

I started getting PF REPORTER about
three months ago, and I think it’s a great
magazine. I'll make that ‘“rhe greatest.”
I like the way you write your articles.

P. J. JONEs
Charleston, Tenn.

Dear Editor:

PF REPORTER is the greatest buy I
have made since I became an independ-
ent radio and TV serviceman.

Lroyp S. McKEITHAN
Freeland, N. C.

We're working hard to make it an even
better buy, fellas, so if you have any
comments or suggestions, let us hear from
you.—FEd.

Dear Editor:

In recent issues of PF REPORTER, I
have noticed an increase in advertising
and a decrease in electronic servicing
articles. Why this is so I do not know;
however, I would like to suggest that if
you lack material to write about, you
start a new series of articles dealing with
fundamental radio-TV theory and serv-
icing. I, for one, would be very interested,
and I'm sure many others feel the same.
Also, I would like to see an article writ-
ten about the various ways capacitors
can be checked for leakage.

J. A. SPURCHISE
East Syracuse, N. Y.

Please recheck your figures, J. A. If
anything, we have been providing MORE
editorial pages in recent issues. Our prob-
lem is not a lack of ideas, but rather
selecting those of most benefit to over
75,000 subscribers. We try to include
something for everyone in every issue, in-
cluding fundamental and advanced serv-
icing techniques. The capacitor article will
be in the next issue.—FEd.

Dear Editor:

Just finished reading Anthony Annelli's
letter to you (May issue), and after con-
sidering the two or three thousand words
I could write on this subject, I finally
came up with these few simple lines.

Mr. Annelli sounds to me like the type
of man who goes hunting without a gun
and goes fishing to sleep in the sun.

I would like to thank you very much
for the personal service PF REPORTER
has rendered me. Please don’t ever
change the greatest magazine ever pub-
lished, even though I never intend to be
an engineer.

ROBERT RALSTON
Westernport, Md.
Dear Editor:

Tony [Annelli], 'm with you 100%.
I also feel too much time is spent telling
us how some engineer (?) finally found,
after hours of searching with scope and
low-impedance (or high) probe, plus his
marker and Lord knows what else, that
C88 in the grid circuit of the sync sepa-
rator was leaky. About 10 minutes spent
with a good capacitor checker would
have told him the same thing.

My troubleshooting procedure is quite
simple—i.e., look and listen. This obser-
vation will tell a lot. Then go after the
section that seems to be giving trouble.
Sure, you're wrong once in a while, but
voltage and resistance checks will con-
firm your observations. I do a complete
tube and capacitor check after everything
seems OK. This job, which takes only a
few minutes, eliminates a lot of potential
troubles and cuts down on callbacks.

As Tony said, if a serviceman followed
the procedures in most of your trouble-
shooting articles, he’d never get any sets
off the bench. I read the articles in this
manner: Find the complaint, go to the
end and find out the final solution, study
the schematic, and then decide how 1
would have arrived at the answer.

Let’s have a servicing article called
“Troubleshooting Without a Scope.,” or
“How I Fixed a Set Using My Head.”

Thank you for listening to me; I'll con-
tinue to take your magazine because I
think it’s the best on the market.

JOHN J. ZEDER
Williamsville, N. Y.
Dear Editor:

I am afraid you stuck your neck out
in your answer to Anthony Annelli, for I
agree with him—in part, anyway. I have
been a subscriber to PF REPORTER for a
long time and don’t think it is improving
any, though I hate to say so. There's not
enough down-to-earth material for the
serviceman. I dare you to ask your read-
ers to comment on this.

GLEN MasoN
Portland, Ore.
Consider them asked!—Ed.
Dear Editor:

It is seldom 1 write the editor of any
magazine, especially PF REPORTER; but
the April issue “did it.” This was your
best.

1 have only one request to put forth.
Your coverage on TV has been tops; but
since T've drifted away from servicing
small radios and TV sets, I find some of

* Please turn to page 20



Immediate Delivery from all authorized ARCO distributors

EXACT REPLACEMENT ELECTROLYTICS
99.99% high purity

<04 . h
/?é’ Dy aluminum fpll
(=" electrolytics
at no extra cost!
The largest selection of exact replacement

Twist-Mount and Tubular electralytics in
the industry . . . 1401 values.

Manufactured by Community Drive
/ Great Neck, New Yosk
€ Ancu . . Branchas: Dallas 7 ¢ Los Angeles 35
A3 electronics inc. eecrrouyric mvision
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Here’s a GALAXY of ALL-STAR OFFERS that you can
get with your purchases of Philco receiving tubes you use
every day. Offers end July 31, 1961.

PHILCO

OFFERS YOU

FREE

BUSINESS AIDS

with your purchases of Philco
receiving tubes

LUXO

Magnifier Lamp
for Difficult
Service Jobs

It both illuminates and magnifies—
leaves both hands free for the job
e Circuline Fluorescent Tube sur-
rounds precision ground lens e Pre-
cision Spring-Balanced Action puts

@ Alphabetically
indexed folders
included

® Storage com-
partment with
lock and key

® 30" high, 121"

wide, 15" deep

FREE

with your purchase of

250 with your purchase of
PHILCO RECEIVING 250

TUBES PHILCO TUBES &

FREE

COMBINATION KING SIZE
CABINET FILE AND

COMPACT COLLAPSIBLE DESK

The perfect unit for filing and storage of office supplies
combined with a fold-a-way desk that opens up to a full
40-inch-wide work surface. 14" deep.

light where you want it.

2-DRAWER FILE

Heavy gauge steel-—grey baked Caddy yet. “Cheater  With your purchase of
enamel finish! Drawers operate
on Ball Bearing Rollers! Di- eners are built-in, so
mensions: 302" high, 15” wide,

with your purchase of

500

PHILCO TUBES

TUBE
CADDY

with exclusive built-in
‘‘Cheater Cord"’
and Pin Straightener

The most useful Tube

Cord” and PinStraight- 175

they are always avail- PHILCO TUBES

able when needed.

Available in Solid
Blue or two-toned

DOUBLE

er OFFERS

Blue and Yellow.

Handsome, Rugged
ALL-PURPOSE
| CASE
Perfect as an extra tube caddy
or for personal travel. Richly-
styled with the luxury look and

feel of finest leather.

@ Designed to resist rough han-
(Iilmkgl and still keep its new
oo

® Saddle-type stitching adds
luxury

® Dimensions: 16" long, 12*
deep, 7" wide

® Four brass feet protect base
from scuffing

FREE

with your purchase of

just 99

PHILCO RECEIVING
TUBES

ramous KRAEUTER TooLs

A Elll_d-ﬂuﬂine Finest Quality! All With Cushion Grips On Handles!
lers 0

8. Curved Snip-
Nose Plisrs

C Snipe Nose
Pliers

D law Grip
Pliers

E Heavy Duty
Diagonal Cutters

F Needle Nase
Cutting Pliers

G Diagonal
**Obligue"* Cutters

H Flat Nose
Side Cutters

Available individually, your choice

FREE 3s Fiiiico

receiving tubes

with your purchase




SERVICE TECHNICIANS

PHILCO YOU'LL GET UNEQUALLED
INVITES YOU TO  BUSINESS-BUILDING BENEFITS

jOIIN PFSS if you qualify for PFSS membership
o

As a PFSS electronics servicing member, Philco recom-
mends your service business to all Philco owners, and helps
you get increased business every day of the year. You be-
long, if you service Philco products. It’s the only association
of its kind in the industry.

ONLY PFSS GIVES YOU
COMPLETE UP-TO-DATE
PHILCO SERVICING DATA

You get complete information, including
circuit analysis, base views, production run
changes, and servicirg procedures. Most
important of all, service data is issued at
the time new products are introduced.

o 1

Py | YOUR PROPERTY

| __onco | EXTRA St

| FAST

- { N hie
mm‘- - ) )J
T 3 .
r l HE ’ ( { RADIO . uTELEVISION stavice | = %ﬂ wm.Ez;TRA
MAJOR APPLIANCE strvice s r
1961 MEMBER A SERVI CE CARE FRIENDLY .\‘I[[

2 STORE IDENTIFICATION KIT
Complete store-front display printed in 3 colors on clear acetate.

i_‘

BUMPER
SAFETY STRIP
for your vehicle —serves as a

safety warning as well as a sales
message!

FREE SUBSCRIPTION to
Philco Service Businessman
magazine—the orly publica-
tion of its type in our indus-
try. It's packed with business-
building ideas evary month.

THERE ARE MANY OTHER PFSS BENEFITS, such as Accident
Insurance Protection at low group rates, advertising material, and
training programs. If you qualify, you can join now on a special offer

OFFER never before available. DETAILS ARE FREE!
I

\[I'I})’ SEE YOUR PHILCO DISTRIBUTOR




New Mallory Mercury Battery kit

COMPACT ... AND STOCKED RIGHT!

Only 2” x 5" x 7", this handsome kit comes
stocked with popular, fast-moving Mallory
Mercury Batteries. You can refill it with the
selection that best fits your service needs.

2

MatLorY
= PYe
SILICON RECTIFIERS VIBRATORS PVC CAPACITORS STA-LOC® CONTROLS**
Top quality, moisture-proof. Sure-start Gold Label® and Premium quality Mylar* 30 second delivery on every
5-packs, in re-usable jewel every other type for auto or Capacitors in handy zip-lip imaginable control.
boxes, on handy file cards. mobile communications. package. .S, Patent 2,958,838
50 volt to 600 volt ratings. *Reg. Trademark E. I. du Pont de

Nemours, Ine.
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puts extra cash into

Here’s a profit-building sales tool to help you
cash in on the booming transistor radio battery
business by turning service calls into added
profits. It’s the BM-11 Mallory Mercury Bat-
tery Service Kit . . . a compact unit that fits

easily in a corner of your tube or tool caddy.

On a home TV service call, ask if there’s a tran-
sistor radio in the house. Six out of ten times
there will be. And with your BM-11 Kit, you
can sell your customer the guaranteed Mallory
Mercury Battery he needs . . . right on the
spot. He'll get extra satisfaction, because
Mallory Mercury Batteries give up to seven
times more sound powerx.You'll get a prof-
itable sale, and a good chance of getting his

repeal battery business.

SO

DISCAPS®

The standard of the ceramic
capacitor field.

® Trademark Radio Materials
Company, a Mallory Division

ELECTROLYTIC CAPACITORS

Famous FP-WP metal can
types, reliable TC tubulars,
and tiny T'T tubulars.

Distributor

In Canada: A.

service calls

oS

T

NEW EYE-APPEALING PACKAGING!

Mallory Mercury Batteries for popu-
lar transistor radios are now available
in handsome, reusable jewel boxes .
pre-priced for your convenience. Guar-
antee certificate in each package.

@

GUARANTEE

GUANANTEED AGAINST LEAKAGE

A,

THE ONLY RADIO BATTERY
GUARANTEED AGAINST LEAKAGE!

NEW MERCHANDISER FOR YOUR STORE

Attractive metal merchandiser No.
BM-10 feeds new Mallory Mercury
Battery packages one at a time.
Guarantee against leakage is promi-
nently displayed.

Division, Indianapolis 6, Indiana
[ P.R. MALLORY & CO. Inc. |

ALLORY

C. Simmonds & Sons, Ltd., Toronto 7, Ontario
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any other wall baffle
or enclosure made today!

THE NEW
DECORATOR LINE

SPEAKER BAFFLES
and ENCLOSURES

The ROYALTY BAFFLE. . .

with its Decorator Frame, and sparkling grille
cloth, has a rich “custom” appearance. 6”, 7”,
8” and 5x7” speakers fit without modification.
Decorator Frames are available in white, beige,
ivory or gray, and metallic finishes in brass,
copper and chrome. All will accept any latex
base paint. Exclusive Low-Frequency Ports for
full range sound.

The
| NOBLEMAN
- BAFFLE

? beautifully styled in
ivory, beige, gray and white. Ideal for in-
stallations requiring a more functional design.
Accepts 6”, 77, 8" and 5x7” speakers. Exclusive
Low-Frequency Port design.

# =

EASIEST TO INSTALL . . .
in new or existing con-
struction

One-piece Wald plaster |
ring fastens to wall studs,
or fits in hole cut in plas-
ter, Baffle is attached
(Royalty decorator frame
snaps in place), and it's
done. Fast, simple, and
secure. No other parts to
buy!

construction’

existing

Write for Illustrated Catalog

w e,

119 PROSPECT AVENUE, BURBANK, CALIF.
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Letters

(Continued from page 14)
the material in your magazine less valu-
able than formerly. Therefore, 1 would
like to see more articles on other elec-
tronic equipment, such as your series on
industrial electronics. One other subject
that would be interesting is communica-
tions (Citizens, mobile, aviation, and
maritime).

RaYMOND J. WENSMAN
Phoenix, Ariz.

How about “Two-Way Radio Anten-
nas” and “Photoelectric Control Devices”
in this issue? More on the way.—Ed.

Dear Editor:

I don’t recall seeing a *Believe It or
Not” column in your magazine, but the
following situation belongs in that cate-
gory. Even though it sounds unbelievable,
I can vouch for its factual accuracy.

A public utility employee, walking
around a house to check a meter, passed
by an open living-room window. Inside,
he noticed the head of the family work-
ing on a TV chassis, and was astounded
to see the neck of the picture tube sport-
ing what appeared to be a black goiter!
The entire family was gathered around
the chassis, and the man of the house
was energetically working a tire pump.

His curiosity getting the better of him,
the utility employee leaned through the
window and politely inquired what they
were doing. They explained that the
owner’s wife, in sweeping the floor
around the chassis, had accidentally
swung the broom against the neck of the
picture tube. The result was described as
a “psssst” sound, like escaping air.

The husband had remarked, “Don’t
worry—we can fix that easy.” He had
taped up the fractured neck of the tube,
and the wife was holding the nozzle of
the tire pump up against the high-voltage
anode button while the husband was
pumping away with all his might.

“We’s puttin’ the air back in,” he ex-
plained. “T think the tape will hold.”

Lee CLouGH
Galveston, Texas

If we ever do run a regular “Believe It
or Not” column, we’ll call it “Do-1t-Your-
self Dillies”; your story certainly qualifies
for that category!—FEd.
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Dear Editor:

I thought you might be interested in
this photo 1 took last year on a trip
through Europe. The modern TV an-
tennas make a striking contrast to the
ancient rooftops of Florence, Italy.

MAURICE W. Davis
Shasta College
Redding, Calif.

Judging from the contrast between the
rundown appearance of the buildings and
the excellent condition of the antennas,
TV programming in Italy must be a heck
of a lot better than it is in the U. S.!—Ed.

Dear Editor:

I see more good than bad in the fact
that so many tube types are being offered
to the television industry. True, there have
been some offbeat types, but there have
also been many improvements in circuitry
which could not have been made without
introducing new tube types.

The supermarkets, drug stores, and
variety stores simply will not be able to
keep their tube checkers and tube stocks
up to date. These operators are not tech-
nically-minded and don’t understand the
tube business. It will become unprofitable
for them, even without offering discounts
up to 50%. Such price-cutting was easy
to do in the days of many 6AU6’s, 6CB6’s,
etc.

Personally, 1 welcome the new tube
types. The industry can introduce more
of them twice a year and not hurt my
feelings. The service industry stands to
gain far more than it will lose.

I have been in the service business over
25 years, and 1 know a man must love
servicing to stay in it. So. whenever neces-
sary, 1 will buy another tube caddy and
thank God" for small favors.

CarL F. PEDERSEN
Seattle. Wash.

You may change your mind when vou
look over the latest “Stock Guide for TV
Tubes” when it comes out.—Ed.

Dear Editor:

In the January Letters column., Mr.
H. W. Hill questioned the advisability of
operating a television receiver with the
speaker disconnected. 1 believe it should
be pointed out that this should not be
done unless the volume control is set to
minimum.

Aside from risking damage to compo-
nents by operating with no speaker, other
problems will be encountered if the re-
ceiver utilizes the audio output tube as a
voltage divider. The low B+ source. fre-
quently including a portion of *he bright-
ness-control circuit. is often derived from
the cathode circuit of the audio output
tube. With the output-transformer second-
ary open. the transformer presents a very
high impedance to the output tube. Then,
if the tube is driven with a substantial
signal. it ceases to operate Class A and
causes a wide swing of the low B+ volt-
age in sten with audio modulation. This
results in fluctuations of brightness and/or
video level. depending upon what circuits
are returned to the audio-output cathode.
In some cases. this problem can prove
most puzzling if the cause is not recog-
nized.

R. C. HANNUM
Supervisor—Technical Service
General Electric Co.
Syracuse, N. Y.

In short, the possibility of damage may
not be the main objection to operating a
TV set with no speaker connected. Clip-
ping in a dummy load is cheap insur-
ance.—Ed.
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TRANSISTORIZED

NEW...Home TV Sigal Amplifier
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—

AC RECEPTACLE FOR TV

WINEGARD “BOOSTER-PACK”

Clears up snow, improves contrast,
adds miles to reception distance!

Here’s the most unusual (and most useful) home TV-FM
signal amplifier you've ever seen! Winegard ‘“Booster-
Pack” utilizes new low noise, high gain transistor* to
give you a flat gain of 16 db on the low band and FM . ..
a flat gain of 14 dkt on the high band.

Shock-proof . . . full AC chassis with AC isolation trans-
former (not AC-DC). Draws only 1.2 watts ... cost only
97c per year to operate if left on continuously. No heat
radiation. Can be mounted on back of TV set, on baseboard,
in basement, attic, etc. Use “Booster-Pack” as a single set
booster or as a home system amplifier for up to 6 or 7 sets.
(See right)

*Special transistor so new that this amplifier could
not have been produced until now.

No other amplifier under $80.00
has all these features!

® Gain: Low and FM: 16 db
High: 14 db

® [nput: 300 ohm

® Output: 300 ohm and 75 ohm

® Transistor*: Low noise, high gain
fype

@ Power Transformer: AC isolation
type

® Gain Control: 3-position switch

® AC Qutlet: To receive TV set power

® Drives from 1 to 7 TV/FM sets

plug
® Ideal for color @ Precision Wiring ... finest quality
@ Power Consumption: 1.2 watts throughout

o USE IT AS A ''SINGLE SET” AMPLIFIER

16 DB
GAIN

D A%

A\
WITH ANY OUTDOOR ANTEMNA

300 OHM
SYSTEM

8 DB to each set
DRIVES UP TO & SETS

16 DB
m E GAIN

7 \
WITH “RABBIT EARS"

8 DB to each set
DRIVES UP TO 6 OR 7 SETS

New! Winegard "’Six-Set”’
SIX SET TV COUPLER

For connecting up to 6 TV sets to

“RBooster-Pack’’ or to Winegard Powertron
antenna. 300 ohm input and outputs. Low
insertion loss, positive isolation between sets.

Mod. LT-63
$7.95 List

ANTENNA

ASK YOUR DISTRIBUTOR OR WRITE TO:

ard

SYSTEMS

WINEGARD CO., 3009-7 Kirkwood Ave., Burlington, lowa
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The antenna makes an important
contribution to the effective and effi-
cient operation of any two-way
radio communications system. There
are several practical limitations on
the power output of a communica-
tions transmitter—for example, bat-
tery drain (in mobile equipment),
cost, size, and FCC restrictions.
Therefore, the proper type of an-
tenna must be used to obtain peak
performance from every installation.
Most types stem from the basic
half-wave (Hertz) and quarter-wave

(Marconi) designs.
¥ B k

]
|

This drawing shows similarities between half-
wave dipole (Hertz) and quarter-wave (Mar-
conil antennas.

The physical length of an antenna
element depends upon the two-way
radio band used. The most popular
bands are given in Table I, together
with a free-space quarter-wavelength
measurement for the center fre-
quency of each range. Notice the
great difference in this dimension
for the various bands. The high-
frequency region, which includes the
Class D Citizens band at 27 mc,
seems most popular at present.

The receiver and transmitter op-
erate at peak efficiency when the

Table 1| —
Quarter-Wave Dimensions

RAND | CENTER DIMENSI0NS
imcy | FREGUENCY | IH INCHES
* | MC) | 295 2/INCHES)
HFE | re=sl 37.5 p
VHEL| T2-T4 i 30.9
VHE? |150-174] 1&7 14,7
UHF Jasi-47o| 440 6,41
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Characteristics and capabilities of the
different types . .. by Edward M. Noll

antenna is brought into exact reso-
nance. Most antennas, as supplied,
are of the full length required to
resonate at the low-frequency end
of a given communications band. To
optimize operation of the antenna at
some other frequency, it is necessary
to reduce the length of the whip an-
tenna. Many communications tech-
nicians prefer to cut the antenna to
exact length rather than become in-
volved with the possible variables of
a telescoping arrangement.

Mobile Installations

Practically all two-way radio serv-
ices involving mobile units employ
vertical antenna polarization. This
provides more reliable communica-
tions when the antenna height is
limited, as in the case of land and
marine vehicles. Vertical antenna
systems are more suited to obtaining
the omnidirectional horizontal-radi-
ation pattern usually required for
mobile systems. Furthermore, the
vertical antenna directs the bulk of
its radiated energy at right angles to
the antenna element instead of
wastefully sending it upward into the
atmosphere.

Quarter-Wave Whip

The quarter-wave or shortened
quarter-wave whip antenna is by far
the most popular antenna style for
mounting on moving vehicles. The
vehicle body itself serves as a
ground, thus permitting quarter-
wave operation. The long antennas
for the 25-50 mc band are usually
mounted on the bumper or along
the side of the vehicle, whereas the
most popular mounting position for
the shorter VHF and UHF antennas
is at the center of the roof.

Many designs include a swivel
mount so that the whip can be posi-
tioned straight up and down, even
when the base is attached to a slop-

%
¥
Mobile installations normally use quarter-
wave whip. For low-frequency operation,
loading coil (in series with antenna or wound
over it} extends electrical length. Swivel and
spring mounts simplify attaching large an-
tenna to vehicle.

ing surface. In addition, the longer,
heavier antennas used in HF sys-
tems are generally connected to the
base through a spring, mainly to
prevent damage to the mount from
brushing against obstacles.

Loading Coil

To make large mobile HF an-
tennas more manageable, they are
sometimes cut shorter than an exact
quarter wavelength. If so, they dis-
play a capacitive reactance to the
source of signal. The more the whip
antenna is shortened, the higher its
capacitive reactance becomes; as a
result, its radiation resistance is low-
ered. This effect prevents proper
resistive loading of the transmitter,
so the efficiency and output drop
off. However, it is possible to pre-
sent a reasonable load to a trans-
mitter if the capacitive reactance is
balanced out by adding inductance.
This is usually done by mounting a
coil at the base of the antenna.

The use of a loading coil permits
efficient operation with an antenna
substantially shorter than a quarter
wavelength. However, it should be
stressed that the total amount of

*Please tiurn to page 66



For stronger...clearer
TV -eception

Belden
PERMOHM®

TV Lead-in Cable

s

There's e Belden Lead-in Cable
for every requirement

[}
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i
STANDARD 300-OHM LINE. ) WELDOHM t 300.0HM LINE—
Offers low losses at high fre- ) Provides 2% times the
quencies. For use with TV 1 breaking strength of ordi-
and FM receiving antennas. : nary lead-in cable.
@

4

CELLULINE T 300-OHM LINE—
Resists abrasion, sun, and
wind. Provides strorg UHF
and VHF TV pictures.

DECORATOR LEAD-IN 300-
OHM LINE — Forinteriors only.
Replaces unsightly cables.
Neutral color blends into
room's decor.

T ==

STANDARD 72-OHM LINE-
Can be used with afl types
of receiving anteanas at high
frequercies.

STANDARD 150-OHM LINE-—
For receiving antennas,
matching transformers, and
experimental apptications.

Beddes Trademark—Reg. U.S, Pal. Off.

00 FEET

8285

Belden
PERMOHM

op
v THAMCM NSO LiseE

Permohm conductors are encapsulated in cellular poly-
ethylene. This exclusive 300-ohm line design provides
clearer TV reception in zll areas, including areas where
conditions of extreme salt spray, industrial contamination,
ice, ra n, or snow are experienced. It further improves
fringe area pictures on all channels, as well as strengthening
UHF and color TV transmission. Ask your Beiden Dis-
tributcr about this improved 300-ohm cable. Permohm is
available in packaged lenzths of 50, 75, and 100 feet, and
in 500- and 1000-foot spcols.

*Belder Trademark and Patert . . U.S. Patent No. 2782251

Belden

WIREMAKER FOR INDUSTRY
SIECE 1902 — CHICAGO

Belden Cable is Packaged
in Standard Lengths for
Displag and Handling.

8-5-1
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SERVICING

IVIPORTED

TRANSISTOR PORTABLES

A helping hand for wbrking on “orphan” models . . . by Joe A. Groves

One of the biggest problems fac-
ing the radio-TV servicing industry
today involves imported transistor
radios. These sets have poured into
the American market by the mil-
lions; thus, most service shops have
already come into contact with
them. What complicates matters
most is the lack of service data for
many of these units. They appear
under literally dozens of trade
names, and many are sold in such
limited areas and in such small
numbers that it’s impossible to keep
track of them all. In the face of
these odds, it’s amazing to learn that
service data is available for quite a
few of these private-label sets.

Those shops which are facing up
to the imported-portable problem
have fortunately set a precedent of
getting paid for their trouble. It isn’t

hard to convince customers that
these miniature radios are difficult
to service (but not impossible), and
that the special handling they re-
quire makes them even more costly
to service than a TV. In fact, talk to
some men who are real “pros” at
this type of service, and you’ll find
they charge anywhere from $4.50 to
$6.50 for labor alone. When you
stop to think that they can service
10 sets or so a day, that makes $65
a day for their labor. Thus, a day
spent in the shop repairing transistor
radios can be as profitable as a day
spent traveling all over town to fix
TV sets!

How can you tap this source of
revenue? Simple—ijust become fa-
miliar with imported portable ra-
dios. Printed boards, miniaturized
components, and questions about

obtaining replacement parts present
an unfortunate psychological block
to many. Actually, the only real
problem stems from lack of service
data. The solution to this problem
is so obvious that it’s often over-
looked:

Most of these radios are very
similar. Stop a minute and think
about a five-tube AC-DC set. There
are dozens of these makes, too. Yet,
each one is enough like the others
that you seldom need any data to
track down a trouble. The same
thing can apply to imported port-
ables if you get to know them as
well as the five-tube AC-DC models.

Take a good look at the sche-
matic shown in Fig. 1. Study it
carefully, because the circuitry in
this radio is typical of most imported

* Please turn to page 58
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Fig. 1. The circuits in most imported portables are very similar to these.
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SYLVANIA'S

' E@ 9 covers the line!

New Sylvania 9-transistor kit provides
replacement for over 300 NPN and PNP types.

You Save Money —reduce inventory requirements—eliminate slow-

moving stock thaF can tie up your cash. You simply stock the.n‘ew Sylvania YPE 108 REPLACEMENT
kit of 9 fast-moving SYL types instead of more than 300 difterent types. NUMBER DESCRIPTION FOR
You Save Time —with only 9 types to choose from, plus the new Quik-
Pik-Pak, you speed up servicing work, cut down bench time SYL101  NPN, conv., mixer, osc. 18 types
> Y P P & ’ ’ SYL 102  NPN, if-amplifier 24 types
Free Coupon Worth $12.50 toward the purchase of SYL 103  NPN, af-amplifier driver 21 types
the famous $25 twelve-lesson Sylvania/RTTA “Transistor SYL 104  NPN, af-power amplifier 12 types
Servicing” course is included. Kit pays for itself SYL105 PNP, conv., mixer, OscC. 30 types
immediately. SYL 106  PNP, if-amplifier 40 types
Free Replacement Guide, listing the more than 300 SYL107  PNP, af-amplifier driver 60 types
transistor types for which Sylvania’s BIG 9 can be substi- SYL108  PNP, af-amplifier output 65 types
tuted, is included in every kit. Handy size for pocket SYL 109 PNP, af-amplifier pwr output 54 types
. . A . (popular auto radio type)
carry or wall mounting. Your distributor has extra copies,

too. Ask for one.

AT YOUR SYLVANIA TUBE DISTRIBUTOR'S...NOW!

- XILVAV IL

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS -
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Zenith pioneers
important new advances

in TV tuner design

the Gold Video
Guard Tuner:
exclusively designed

and developed
by Zenith

_______
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Py et

10 great Zenith features now eliminate troublesome tuner

problems —simplify service, deliver stronger pictures in any

signal area, assure better performance for the lifetime of the set.

1 New 16-k. gold contact points

* can't oxidize or wear out. Gold-
filled, not just plated. Can’t lose
signal like corrodible silver points,
rarely need cleaning—won’t wear
out like zold plating.

New frame-grid type tube provides
4. ’ . . .

TV's best signal-to-noise ratio,
Zenith-pioneered micro-precision
tube gives unsurpassed fringe-area
or primg-area reception.

Handcrafted construction—no

* printed circuits anywhere. Famous

Zenith handcrafted quality

means more dependable operation,
longer 1 fe, quicker servicing.

Compact design plus complete ac-

* cessibility. Zenith-developed,

Zenith-built—this tuner is trim

and compact for cleaner receiver

layout. Yet can be serviced without
disasserbly.

ZENITH

New out-front Perma-Set control
2.

custom-tunes each channel.
Zenith eliminates fine-tuning cir-
cuits and drift. Single control
makes all tuning adjustments—as-
sures maximum frequency stability.

New filter cuts police and ham

* radio interference. Exclusive

Zenith high-pass filter improves re-

jection efficiency —gives purer sig-
nal for still finer picture.

9 New gold contact points are triple-
* lifetime-tested. Actual labora-
tory tests proved new Zenith
points stayed corrosion free, per-
formed like new after 150,000 com-
plete cycles—3 times the standard
industry life-endurance test run!

10 Zenith premium quality compo-

* nents throughout. No produc-
tion short-cuts—Zenith uses pre-
miumrated componentsalltheway!

The quality goes in

before the name goes on

New channel strips 10 times more

* resistant to moisture. Remark-

able new glasskyd insulation mate-

rial virtually ends moisture-caused

drift—ends one of the major causes
of lost picture quality.

6. Tuner desig.ned for quick, easy

UHF conversion on the spot. You
can convert tuner to take up to
4 UHF stations, switch strips with-
out disassembling tuner or drum.

Zenith sets the new standard of
tuner performance for the indus-
try! The inside story of Zenith’s
all-new Gold Video Guard Tuner®
—successor to the world-famous
Bull’s Eye Turret Tuner®—is
another example of the product
leadership that makes Zenith first
in TV performance—serviceability
—and customer satisfaction.

e d ZENITH RADIO
m_. % CORPORATION,
 Crids — CHICAGO 39,
ILLINOIS IN CANADA: ZENITH RADIO
CORPORATION OF CANADA LTD.,
TORONTO, ONTARIO. The Royalty of
television, stereophonic high fdelity
instruments, phonographs. radiox and
hearing aids. 43 years of leadership in
radionics exclusively.
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To what extent is a radio and
television technician qualified for
industrial electronics servic-
ing? Would the training period for
entering industrial electronics be
long or short? Many radio and TV
servicemen are asking themselves
these two intriguing questions, since
the demand for industrial electron-
ics service is growing all the time
——Creating many new opportunities
for profitable servicing. These op-
portunities exist primarily for the
skilled technician who can go into
a plant and do the job. Is such
skill hard to come by? Not if you
have a chance to examine a va-
riety of industrial equipment from
a service standpoint,

This new series of articles will
analyze many classes of equipment.
For each class, a general discussion
of over-all operating and servicing
principles will be followed by a
description of specific units, to-
gether with more detailed service
instructions. All this will be written

{A) DC-powered for instant responze.

PULSATING

& I

{B) AC-powered; unfiltered output,

P
&) L
WITH R PPLE
._|
b S T

(O} Filter added to AC circuit,

Fig. 1. Popular
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phototube

-against a backdrop of radio and

television service experience, with
industrial units related to home
electronic equipment insofar as pos-
sible. With this help, you will dis-
cover that a good radio and TV
technician can readily become an
equally good industrial electronics
technician,

Let’s begin with photoelectrical-
ly-operated devices — perhaps the
simplest types of industrial equip-
ment.

The Photoelectric Relay

Essentially a light-operated
switch, the photoelectric relay can
be wired so that it either pulls in
or drops out when a light beam is
interrupted. This makes it possible
to count objects on a moving con-
veyor without touching them, to
open doors in supermarkets, and to
dim headlights automatically — to
name three of the most common
applications.

The components used in this

i
i
:
i

(D) Photoamplifier unit.

circuits.

e s . PHOTOELECTRIC

equipment are a photoelectric tube,
light source, lens system, light filter,
and electromagnetic relay.

The most commonly-employed
photoelectric tube is a diode in
which electron emission is produced
by light striking a photocathode.
The ratio of plate current to light
is called the luminous sensitivity,
expressed in microamps per lumen.
(A lumen is the total light flux
striking an object, whereas the more
familiar term of foot-candle is the
amount of light flux per unit area.)

Photocathodes are made of pure
metals when response to ultraviolet
light is desired, or coated with an
alkali metal for operation by visible
light or infrared rays. Coating the
cathode also increases the sensitiv-
ity of the phototube to light energy.
To further improve phototube sen-
sitivity, gas may be added. Partial
lonization of the gas results in five
or more times as much plate cur-
rent as in a comparable high-vac-
uum tube; this effect is known as
gas amplification. The additional
sensitivity gained by the use of gas
is offset by a loss in linearity of
response, and the nonlinear reac-
tion of the gas phototube to dif-
ferent light intensities limits its ap-
plication chiefly to switching, as in
photo-relays. On the other hand,
the high-vacuum phototube has a
linear response characteristic which
makes it ideally suited to more ex-
acting jobs such as responding to
the sound track on motion-picture
film.

A more specialized phototube,
the photomultiplier, is a high-vac-
uum device with a luminous sensi-
tivity of six amperes per lumen
(compared to a maximum of about
45 microamps per lumen for a high-
vacuum phototube). One major
use for photomultiplier tubes is in
automatic headlight dimmers.

Photoelectric Circuits

Four common circuits involving
phototubes are shown in Fig. 1.
The simple hook-up of Fig. 1A is



ONTROL CIRCUITS __

used whenever instantaneous photo-
relay response is required. One ap-
plication is in auto-race timers,
where an interruption of the beam
actuates the relay to start or stop
the timing mechanism.

Fig. 1B is applicable to circuits
where “dead-time” intervals of
1/120 second are permissible. Since
the plate-supply voltage of the
phototube is AC, conduction can
occur only during the positive half
cycle of plate voltage. During the
other hal? cycle, the plate is nega-
tive, and the tube cannot respond
to light caanges. This circuit makes
use of the rectifving action of the
phototube, eliminating the need for
a rectifier tube and its auxiliary
component.

The arrangement of Fig. 1C also
uses the phototube as a rectifier,
but a filter capacitor across the load
resistor removes much of the ripple
from the output, and the remaining
voltage is usable as DC in noncriti-
cal applications. However, the filter
capacitor slows the speed of re-
sponse, since there is a delay while
it charges or discharges after a
change cf light.

Fig. 1D is a typical photomulti-
plier-tube circuit. Electron flow is
started by light striking photocath-
ode K, but here the similarity to
the two-element phototube ends.
Electrons emitted from the photo-
cathode strike the first dynode ele-

=his

Fig. 2. A vacuum-tube amplifier used
with DC-powered photoelectric tube.

ment, which is about 100 volts
more positive than the photocath-
ode. This electrode is designed to
give off additional electrons by sec-
ondary emission whenever bom-
barded from the cathode. The im-
pact of a photocathode electron on
dynode 1 releases two or more
electrons which, in turn, are at-
tracted to dynode 2—where they
cause four or more electrons to be
released. The process is repeated
from dynode to dynode, and the
final output is collected by a regu-
lar plate. The multiplying action
accounts for the high luminous sen-
sitivity of this tube. The required
supply voltage is about 1000 volts.

Light System

The most frequently-used light
source is an incandescent lamp.
When an increased output of infra-
red light is desired, the lamp is
operated slightly below its rated
voltage; this lowers its temperature
and shifts the light output towards
the lower-frequency or infrared end
of the light spectrum. An infrared
filter is placed in front of the lamp
to remove most of the visible light.
When ultraviolet light is needed, it
may be obtained from a special
lamp with a built-in filter. Also in
the ultraviolet region is sunlight it-
self, which is often used directly to
actuate a relay controlling window-
dispiay, yard, or street lights. An
ultraviolet phototube requires a
special envelope, since ultraviolet
rays are blocked by ordinary glass.

Lens System

The lens system focuses the light
in the desired direction, just as a
directional radio antenna emits RF
energy in a specific direction to in-
crease the efficiency of transmis-
sion. The lenses at the source and
at the phototube are both convex.
The former bends the light rays
from the source until they are par-
allel, and the latter focuses them on
the cathode. In some units, the
distances from the lamp and photo-

tube sockets to the lenses are ad-
justable and can be mechanically
set for best results.

In practice, some of the light is
lost by reflection from floating dust
or water particles, or simply by a
spreading of the beam that pre-
vents all the light from reaching
the phototube lens. These losses
limit the maximum distance be-
tween the light source and the
phototube.

The phototube is often placed in
a shielded housing. Such an enclo-
sure not only provides a natural
support for the receiving lens, but
also prevents stray light from reach-
ing the phototube and desensitizing

« Please turn to page 62
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Fig. 3. Operation of a photoelectric
control amplifier supplied with AC.
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ACROSS
THE
BENCH

by
Stan

Prentiss

Recently an RCA CTC7A color
receiver (a4 1957-1958 model) was
hauled into the shop—cabinet and
all—for what the outside man diag-
nosed as a “bum picture tube.” To
all appearances he was right. With
the receiver turned on, rotation of
the brightness control produced little
change in illumination of the CRT
screen. The raster was also badly
defocused and responded only slug-
gishly when the focus control was

an exp erience

not the slightest trace of color. I se-
lected a VOM, partially unplugged
the CRT socket, and measured the
cathode and grid voltages at the pic-
ture tube pins. (See Fig. 1.) Surpris-
ingly, the red cathode (pin 4) and
red control grid (pin 2) read almost
exactly the same, as did the equiva-
lent elements of the green and blue
guns. My first reaction was, “Shorted
picture tube!” But, just as a pre-
cautionary check, | pulled the tube

wif/; a
LO

se

and remeasured the grid and cath-
ode voltages. They read the same as
before. Naturally, this verified one
thing—whatever was wrong with the
picture tube, it evidently wasn’t
shorted. Since the grid voltages were
far above normal, something was ap-
parently wrong with the R-Y, G-Y
and B-Y amplifiers.

The plate voltage for these three
stages is delivered by the main 385-
volt B+ supply through a trio of

adjusted. To top it off, there was socket entirely free of the tube pins hefty 15K-ohm, 3-watt resistors.
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Fig. 1. Chroma amplifiers apply color informaion to grids of picture tube.
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When the tubes are conducting as
they should, their DC plate voltages
should measure approximately 250
volts. These potentials have a hand
in determining the color-CRT grid
voltages, which normally swing from
200 to 370 volts DC when the re-
spective background controls are
adjusted. (Note that a B+ boost
voltage of approximately 800 volts
is applied across each control.)
Turning down the background con-
trols somewhat reduced the plate
voltages of the three chroma am-
plifiers, but wouldn’t take them
below 300 volts. This meant an
abnormally low voltage drop across
the 3-wart load resistors — a sign
that the amplifiers were not con-
ducting. The receiver owner had
told the outside man that the color
had vanished before the brightness
potentioreter lost control; chroma-
amplifier trouble would account for
this situation. But how could I
remedy the defect in the chroma
amplifiers, and what steps should
I take to solve the rest of the prob-
lem?

Three Steps

There were three things I had to
do now: First, test the color pic-
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VIDEO CET

VIDEG AMP

A 5
3l A
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Fig. 2. Vertical position of chassis let
melted wax run into tube sockets.

ture tube; second, discover the rea-
son why the three chroma amplifiers
were not conducting; and third, find
out why the brightness control
seemed practically useless.

My tube tester, which has an
attachment for independently check-
ing the three guns of a color CRT,
showed that practically no beam
current was being emitted by the
green, blue, or red cathode. Thus,
I immediately knew I’d have to in-
stall a new picture tube. along with
whatever other parts might be nec-
essary to restore this four-year old
receiver to satisfactory operating
condition. The customer was
promptly notified and agreed to

280V
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have the work done, realizing that
my estimate of $200 to put a fairly
young receiver in first-class condi-
tion was a lot less than buying a
new one.

Now that 1 was certain of the
job, 1 went to work in earnest. I
pulled the chassis from the cabinet,
changed the picture tube, and then
set up the receiver for bench serv-
icing. Voltage checks at the cath-
odes of the three chroma amplifiers
(V20B and both halves of V23 in
Fig. 1) revealed a complete absence
of voltage across the 560-ohm, 2-
watt common cathode resistor. An
ohms check showed the resistor to
be well within its 10% tolerance,
so the loss of tube conduction was
not the fault of this component.
Examining the two tube sockets
(Fig. 2), 1 soon found the cause of
the trouble. The CTC7A chassis i§
mounted on its side in the cabinet,
high-voltage supply down. Appar-
ently, wax from tubular capacitors
in the chroma section had run down
into the chroma-amplifier tube sock-
ets and was interfering with several
tube-pin connections.

I checked the 12BY7A’s, rejected
and replaced one, and then dipped

o Please turn to page 55
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Fig. 3. Video amplifiers and noise-inverter stage of the RCA Chassis CTC7A.
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Cross-reference data
and replacement hints for
radio-TV semiconductors. ..

Table I-Crystal Diodes

TYPICAL

APPLICATIONS

ORIGINAL RECOMMENDED
TYPE SUBSTITUTES

BLACK AND WHITE TV

VIDEO DETECTDRS
AGC RECTIFIERS
BIAS CLAMPERS
SOUND DETECTORS

(matched pair)

UHF MIXERS

1N34 1N34A, 1N38B

1N34A 1N34, 1N38B

1N60 1N34A, 1N544, 1N295
1N64 1N60, 1N295

1N87 NGO, 1N295

1N87A 1N60

1N295 1NG0

1N82 1N82A

TABLE AND CONSOLE RADIOS

AUDIO DETECTORS
BIAS CLAMPERS

FM DETECTORS
{matched pair)

AUDIO DETECTORS

BIAS LIMITERS

1N60 1N34A, 1N544, 1N295

1NG4 1N60, 1N295

1N295 1NG0

1N295 NGO

NS4 1N295

1N542 1N60, 1N295
TRANSISTOR RADIOS

CK706 1N60

CK706A  1N295

CTP461 1N295

SD6 1N295

SD46 1N60, 1N295

1N34A 1N34, 1N38B

1NGO 1N34A, TN54A, 1N295

1NG0G 1N34A, IN54A, 1NGO,

1N295

1NG4 1NGO, 1N295

1N87 NGO, 1N295

1NB76G 1NRD, 1N295

1N295 1NGO

1743 1NGO

COLOR TV

4.5-MC DETECTORS

VIDEO DETECTORS

UHF MIXERS

BIAS RECTIFIERS

32

1NGO 1N34A, TN54A, TN295
1NG4 1NB0, 1N285

1N132 1N6D, TNE4, 1N295
CK706A  1N295

NGO TN344, TN544, 1N295
INR4 TNRN. 1N295

1N295 1N295

CK706A  1NGD

K3E 1NB2, 1NB2A

1N82 TN82A

NGO TN34A, TN54A, 1N295
1N64 1NGD, 1N295

1N67 ING7A, TN198
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RECTIFIER

REPLACEMENT

by Les Deane

Because of the variety of diode
and rectifter types used in present-
day sets, many servicemen do not
realize they can take care of most
replacement needs with a very small
stock—only a few types of diodes
and two or three types of rectifiers.
If you know which units to keep on
hand, you can have a replacement
ready for use on almost any service
job in home or shop.

Crystal Diodes

Semiconductors used for demodu-
lation, bias rectification, and low-
voltage clamping are commonly
called crystal diodes. These small
germanium or silicon units pose no
replacement problem as long as you
know the original type number or
circuit application.

Diodes are identified by type
numbers, which normally begin with
IN. Most miniature, glass-encased
types are marked with three bands
showing the standard EIA color
code for the type number following
the prefix. Epoxy- and ceramic-en-
cased units generally have the type
number stamped on the body.

When the unit has no identifica-
tion markings, the application usual-
ly provides a clue for selecting a
suitable replacement. Among the
characteristics which must be con-
sidered are peak inverse voltage,
forward- and reverse-current ratings,
physical size, mounting facilities,
and operating frequency. For your
convenience in selecting suitable re-
placements, we have prepared the
substitution guide shown in Table I.
This cross-index of types covers

¢YI0F

practically every diode used in home
entertainment equipment. Note that
three types (1N34A, 1N60, and
IN295) take care of virtually all
needs—except in UHF areas, where
a IN82A should also be stocked.

When a crystal diode is replaced,
polarity must be observed. In many
cases, a diode symbol (arrow for
anode and bar for cathode) is
stamped on the body of the com-
ponent to designate the correct po-
larity. A single band, a ring of plus
signs, or the abbreviations “K” or
“CATH” are also used to identify
the cathode end of various units.
Polarity of glass-encased diodes is
usually indicated by placing the
three color bands nearest the cath-
ode terminal.

‘When a replacement diode is in-
stalled in a circuit, the lead dress

Table 11-AFC Dual Diodes

REPLACEMENTS

ORIGINAL CIRCUIT

CONFIGURATIONS -ﬁ!
P
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Dual Diodes
Dual szlenium diodes have almost
completely taken over the horizontal
AFC function in today’s TV re-

three-lead

components have two separate diode
sections, with the center lead repre-

These molded
senting ¢ common connection be-

ceivers.

tween the two. Internally, the diodes
are connected either plate-to-plate,
cathode-to-plate, or cathode-to-cath-
ode. Many of these components are

not labelzd or coded as to polarity;

therefore, you should always refer
to a schematic to determine which

circuit configuration is being used.
Table IT shows the standard replace-

ments available for these units.

Replacing these dual components
with individual crystal diodes (usu-
ally a matched pair of IN67’s or

s1914d9Y J9Mmod

1N64’s) is sometimes feasible, but

ance characteristics may not be close

this substitution won’t always work.
The peak-inverse or forward-resist-

enough for long-lasting or reliable

operation. Also, a difference in the

physical location of the diodes or a

two replacements can cause one to

heat mcre

slight space separation between the
sometimes

This

in unbalanced

than the other.

results

conduction and poor circuit oper-

ation.

spuawddojday—|il 2|91

Before installing a dual-diode re-

placement, double-check its polar-
ity. Also, if the original is mounted

on a printed board, merely clip its
leads clcse to the component body

and solder the replacement to the

remaining lead ends.

Power Rectifiers
Semiconductor rectifiers used in

home entertainment equipment fall

ium, silicon, and germanium. In the
selenium line are a wide variety of
shapes and sizes with decidedly dif-
ferent elzctrical capabilities. Silicon
and germanium units, on the other

into threz general categories—selen-
hand, a
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Although the

e all of nearly the same

N

physical size, and have few major
germanium power rectifiers in use

electrical variations.

+ Please turn to page 61

today appear to be much larger than
silicon tvpes, the increase in size is
due to the addition of a heat-sink
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QUICKER SERVICING
by Les Deane

What

could cause the strange
sight in Fig. 1?7 Most servicemen
have had little or no experience with
this rather rare symptom, and you
might guess at anything from a
freakish horizontal-sweep trouble to
external RF interference. If you act
on your initial hunch and immedi-
ately begin checking circuits, you
have a good. chance of ending up
with a “tough dog.” As with any
problem, this calls for some prelimi-
nary brain work before you even
touch the inside of the set. You need
to determine exactly what is wrong
with the picture (you may have to
fiddle with several control knobs
before you’re sure).

Let’s apply this technique to the
specific problem illustrated by Fig.
1. First try to get some evidence to
prove or disprove your original im-
pression of the trouble. For instance,
suppose you have an idea it is
being caused by RF interference en-
tering the tuner. If so, switching to
different channels or adjusting the
finé-tuning control should have some
effect on the symptom. In this case,
it doesn’t; so try something else.

Before dropping the idea of inter-
ference in the picture circuits, give
the contrast control a twist. The
shadow should change in intensity if
the signal which causes it is mixed
with the input to the video amplifier.
This time, you evidently have some
other trouble, because the bar re-
mains as black as ever—although
the rest of the picture “washes out”

Fig. 1. Shadow blots out large part of
raster, even at maximum brightness.
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as you reduce the contrast setting.
When you check the brightness con-
trol, you’ll notice that it is turned
all the way up. At lower brightness
levels, the shadow becomes larger
and engulfs almost two-thirds of the
screen. This may have some signifi-
cance, but it doesn’t furnish concrete
proof of a video-circuit defect.

What if it were sync trouble? The
shadow does look something like
the horizontal blanking bar which
comes into view when the horizontal
AFC has a phasing error. However,
even without touching the set, you
have two pieces of evidence to tell
you this isn’t an AFC problem.
First, a blanking bar should be
sharply defined, but this shadow is
fuzzy—and the visible picture in-
formation is reasonably sharp. Sec-
ond, the edges of the picture haven’t
been pulled out into the middle of
the raster, as they would be if
you had horizontal phasing trouble.
When you look closely, you can see
that the shadow appears to be super-
imposed on a normal picture. In
fact, you can turn the horizontal
hold control and watch the shadow
remain almost stationary while the
picture falls out of sync.

By this time, you may be enter-
taining the idea that you’re faced
with some odd sweep defect. If you
try to reason this out, however, it
will place quite a strain on your
imagination. What could cause the
CRT beam to begin a normal trace
at the left side of the screen, sud-
denly skip across an area several
inches wide, and then resume nor-
mal sweep? Conjure up the yoke-
current waveform which would be
required to execute this feat—and
then try to imagine how such a
waveform could be produced with-
out visible evidence of foldover or
even worse side effects. If you also
take the video information into ac-
count, you can see that the symptom
in Fig. 1 couldn’t possibly be due to
sweep trouble. A split raster, even

A SHADOW!

if it could be produced, would still
contain «ll the picture elements (al-
though these would admittedly be
distorted ).

The thought of “blanking” should
turn your attention back to the grid
and cathode circuits of the picture
tube. If heater-cathode leakage in
this tube can produce a horizontal
“hum bar” which is only slightly
affected by the brightness-control
setting, why couldn’t some other
trouble in the CRT circuits produce
a vertical bar?

In the specific circuit in question
(Fig. 2), a scope check of the CRT
grid shows a normal video signal.
The cathode waveform, viewed at a
30-cps sweep rate, contains not only
the expected 60-cps vertical retrace-
blanking pulses, but also much
“grass” (Fig. 3A). Switching to
7875 cps to see the details of this
“grass,” you find the roller-coaster
waveform shown in Fig. 3B. Its am-
plitude is close to 100 volts, with a
high positive peak occurring for a
short time in each cycle. The basic
frequency is 15,750 cps; thus, a
rounded positive pulse is being fed
to the cathode of the CRT at the
same point in each horizontal sweep
cycle. This pulse blanks out a por-
tion of every horizontal trace line,
resulting in a fuzzy vertical bar.

Now that the interfering signal
has been located, the next problem
is to find out where it is originating.
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Fig. 2. Interfering signal can reach the
CRT through retrace-blanking circuit.
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TELEX

SUPERIORITY IN SOUND

HEARD THE WORD
ON PRIVATE LISTENING?

If not, you’ll be amazed at how private listen-
ing with TELEX quality accessories is rap-
idly becoming one of America’s best liked
indoor activities. If your customers don’t
know it’s possible for children to watch and
listen to their favorite programs without dis-
turbing others, it can be very profitable for
you to tell them. While you're at it, let
them know how they can enjoy radio and
TV entertainment in the comfort and pri-
vacy of their own beds. Show them these
quality TELEX accessories . . . you’ll sell
them . ..

The TV Listener—Pleasure for one or two
without disturbing others. Ideal for hard of
hearing persons and for institutional uses.
Simple switch turns off radio or TV speakers;
TV listener’s volume control regulates indi-
vidual TELEX Earset volume only. Unit
has 15’ cord; Earset has 4’ cord. Both allow
user to stay at desired distance from TV set.
Easy and safe for children to operate.

Pillow Speakers—Private radio, tape recorder
and TV listening for home and institutional
uses. Dynamic unit has stainless steel hous-
ing. Weighs 4 oz. Magnetic unit has molded
case, hermetically sealed diaphragm and
weighs 2.6 oz. Both speakers have 5’ cord
and standard plug. Miniature plug available.

Dyna-Twin®—High quality 9 oz. stereo-
phonic headset with wide range frequency
response for perfect stereo listening in the
home, record lab or music shop. Dynamic
element has moisture proof Mylar diaphragm,
self-supporting voice coil. Sensitivity: 80 db
above .0002 dynes per sq. cm. for 1 milliwatt
input. Frequency response: 30 to 15,000 cps.
Unit has 8’ cord; standard or miniature plug.

See that your customers get to know the joys of

private listeriing . . . with TELEX quality ac-
cessories. Write for information today!

TELEX

Communications Accessories Division
Telex Park, St. Paul 1, Minnesota, CA-408
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Its frequency indicates that it is
coming from the horizontal section
—>but how? Since it is mixed with

the vertical-blanking signal, the most:

logical move is to trace the latter to
its source. Scoping on back to the
center tap of the vertical output
transformer, you find the shadow
signal still present, with even greater
amplitude. Take a close look at the
schematic to see where you go from
here.

You don’t have far to look. The
vertical output tube obtains its plate
voltage from the boost source; in
fact, the bottom of the vertical out-
put transformer is tied directly to
the lower end of the horizontal out-
put transformer! Notice that a lone
20-mfd electrolytic capacitor (C3)
is used to decouple the horizontal
and vertical stages, besides acting as
a boost capacitor. This unit has ob-
viously lost much of its capacitance,
since it is allowing a high-amplitude
ripple waveform to appear on the
boost line. Install the new capacitor,
turn the set on, and your symptom
is gone—that’s all there is to it.

Related Troubles

Whenever a mysterious vertical
bar appears on a TV screen, or
when one side of the raster looks
lighter than the other, be sure to
check the schematic for possible
coupling paths between the hori-
zontal and CRT circuits. Some mod-
els, like the one just discussed,
contain unusual hook-ups which
give them a tendency to develop
shadows.

To give another example, some
of the old Philco split-chassis re-
ceivers have series-connected bright-
ness and width controls to minimize
the change in raster size at different
brightness levels. The version of this
circuit used in Chassis 91 (RF) and
J-1 (sweep) is shown in Fig. 4.
Normally, not much signal voltage
is developed in the width-control
circuit because of the bypassing ac-
tion of a .047-mfd capacitor con-:
nected to the bottom of the control.
If this capacitor opens, a fairly sub-
stantial signal with roughly a saw-
tooth waveshape develops in the
width-control circuit. This reduces
width, and at the same time results
in a gradual variation in background
brightness across the screen. The
latter is produced because some of
the sawtooth signal reaches the

(B) Sweep rate 7875 cps.
Fig. 3. Picture-tube cathode signal.

cathode of the picture tube through
the brightness control. The amount
of shading depends on both the
brightness and width settings, as
well as on the condition of other

components in the CRT cathode
circuit.

Many receivers have no intercon-
necting circuits through which a
shadow-producing signal could log-
ically be fed from the horizontal
section to the CRT or video circuits.
However, there is still the possibility
that horizontal-sweep energy can be
radiated and picked up by sensitive
RF-1F amplifiers. In one extreme
case recently observed, the entire
left half of the picture was blacked
out. This trouble was finally cured
by replacing the 1B3 high-voltage
rectifier. To solve problems which
involve radiation from sweep cir-
cuits, follow two basic ground rules:
Take nothing for granted, and make
sure all shields are in place!

Regardless of whether the inter-
ference is due to radiation or to
coupling through circuits, you can
often obtain valuable clues by find-
ing out where the horizontal sweep
signal is entering the video section.
To do this, use a scope with a low-
capacitance probe to check the CRT
grid and cathode signals. When you
pick up the trail of the interference,
signal-trace back through the cir-
cuits to find out where it is coming
from. (When you have this type of
trouble, you can often get meaning-
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From a deluxe to a - with the flick of a switch!

Typical examples where For the First Time in Electronic History ... a VTVM with laboratory accuracy for bench,
a VTVM perfarms best . . . lah, or anywhere 115 volt AC current is available . . . flick the function switch and it’s a
o minimum citcuit loading portable VOM that you can use anywhere, anytime.
e very high resistance measurement P . nd )
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o measuring pzak to peak voltage cation. What a time saver! Rotate the cantrols ,;nd
e alignment, AGC trouble shooting or watch the indicating lights follow you. Yecu can’t go
ratio detector touch up wrong!

e rzading 2nd anode voltage
e transistor radio voltage measurements

Typical examples where a
poriable VOM is best. ..

o instant acticn when you can't wait for
warm up and stabilization. The VIVM
can be warming up while you are using
the VOM.

e working on & hot TV chassis

e checking anrthing remote where power
isn’t available such as antennas, auto,
etc.

e reading DC current

And look at these specifications!

Voltage

6 AC and DC ranges from 0 to 1000 voits
on both VTVM and VOM

6 peak to peek ranges from 0 to 2800
volls peak to peak on VIVM

Zero cenfer scale on VIVM Pk

Resistance

6 ranges from 0 to 1000 megohm on
VTVM

2 ranges from 0 to 1 megohm on VOM
Current

one easy reading scale from 0 to 1000
milliamp on VM

Batteries

one 1.5 voit “D" cell

Aceuracy

3 percent on DC volts; 5 percent AC
valis with a 6 inch, 200 microamp, 2 per
cent meter.

Circuit Loading

10 megohms on VIVM, 15,000 ohms on
VOM low range, 5 megohms on highest
range.

Special Servicing Features for
the Man on the Go!

Unbreakable steel case and protective
ramevable covar. No leads to drag or line
cord to “hank'. )

You’ll like this! One permanent test lead
for every job. Even the Hi-voltage probe
fits on the end of it. And look at this

L L storage compartment for test lead and
e j line cord. The two 115 volt AC outlets

— N

s )

Model SM112 Only
No more than a complete VIVM alone!

‘ e 1 sure come in handy on service calls!
[ == ]
Lt N } = Ask your Sencore distributor for the New Combination VIVNM-VOM-<there is no other!
Inside the cover is a real surprise: short
cut technical data to make every job MADE| IN_AMERICA S — N C O R
easier and faster . .. standard transformer
lead color code, fuse resistor burn out S
A

VoBage, transistor testing guide, etc. ® DDISON, ILLIN ols

BY AMERICANS




- We’re not much on

FLAT TIRES

But try us on Auto

B-6045

ELECTRONIC SWITCHES « VARIABLE RESISTORS . CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS
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Radio Controls!

Although your CenTrarLaB distributor is
your best source for auto radio controls,
he won’t be of much help to the character
with the flat tire. The comprehensive
CeNTRALAB auto radio control line only
goes back to 1942 model automobiles.

From 1942 on, though, it’s a different story.
CENTRALAB is the only control manufacturer
offering a complete line of exact replacement
auto radio controls ... not to mention SP
on/off switches. They cover 202 different
automobile models, domestic and foreign.

CenTrALAB auto radio controls are listed in
COUNTERFACTS and PHOTOFACTS, as well as
in the Sams Industry Control Guide.

Changing tires is man’s work, but changing
auto radio controls is child’s play—with
CENTRALAB exact replacements.

PHOTO: BETTMAN ARCHIVE

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
9426 EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN
CENTRALAB CANADA LIMITED— AJAX, ONTARIO

/
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10 CRT
CATHODE

ON INTER-
CHASSIS
PLUG

BRIGHTNESS

TO SCREEN OF
HORIZ OUTPUT

39000

245v

| Fig. 4. Possible source of raster shad-

ing in the Philco Chassis 91 and J-1.

ful scope patterns even in the RF-IF
section without using a demodulator
probe.) This procedure will usually
lead you to find a coupling circuit
you didn’t notice on the schematic,
an error in lead dress, or a sweep-
component defect causing excessive
radiation.

Aerosol Squirt

Service chemicals in aerosol spray
cans normally come out of the noz-
zle as a fine mist. However, I got a
surprise the first time I tried NO
ARC Hi-Voltage Insulator, made by
Chemtronics, Inc., of Brooklyn,
N. Y. This liquid gushes forth in a
concentrated jet to apply a heavy
coat of insulation to a small and
accurately-pinpointed area.

Heavier than clear acrylic spray,
but lighter than corona dope, NO
ARC dried in 20 minutes to form a
thick, moistureproof coating with
enough dielectric strength to prevent
a 20-kv arc. This insulating chemical
is easily applied to trouble spots in
the high-voltage cage to “squelch”
arcing and corona. Some other uses
are eliminating leakage between
printed-wiring conductors, and wat-
erproofing wires exposed to weather.

For those who are “gun-shy”
about aerosol sprays, the same
product is available in a 2-oz bottle
with applicator brush.

A . 3




WIEVE4BUSS R

Signal Indicating - Alarm Activating
GMT Fuse & HLT Fuseholder

Sub - miniature design

permits multiple mounting of fuses in
limited space. Fuseholders can be
mounted on ¥ inch horizontal centers.

Fuse and holder combin-
ation readily adaptable
for use in equipment oper-
ating at 300 volts or less,
such as: communication
equipment, business ma-
chines, computors, con-
trol equipment or other
multiple circuit appara-
tus where space is at a
premium.

,-?--—-u'.
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Indicating spring flashes color-coded
+  flag when fuse opens

to give quick, positive identifi-
cation of faulty circuit.

Indicator spring also makes con-
tact with an alarm circuit so, it
can be used to flash a light—or
sound audible signal on fuse panel
or at a remote location.

Ask for bulletin GMCS on BUSS
GMT fuses and HLT holders.

Another outstanding
development by the
makers of BUSS
Fuses.

: .@f% %%ﬁ .
« UNIVERSLY _%@ﬁ
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DOLLAR & SENSE
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by Joe A. Groves

Every time you enter a customer’s
home, you’re walking into a sales-
man’s paradise. First of all, you're
in the best spot for him to visualize
his need for many products—and
you're there at his invitation. As a
service technician, you have his
confidence, as well as the technical
ability to advise him about electronic
equipment and accessories. In fact,
you’re asked to give your profes-
sional opinion of at least one prod-
uct almost every day.

Unfortunately, many servicemen
fail to appreciate the sales opportu-
nities that exist on every service call.
Many feel they are technicians—not
salesmen. Yet a good serviceman is,
in a sense, a salesman of the highest
caliber. He convinces customers he
is qualified to service their equip-
ment. And, considering the oppor-
tunities open to a service technician,
it’s only a short step from selling
service to selling equipment.

How It's Done

Being a serviceman is your big-
gest asset. If you attempt to act like
a salesman, customer resistance goes
up. The way to lead up to a sale is
to start the conversation going in the
right direction without letting the
customer know you have selling on
your mind. Many customers will
start the ball rolling by asking you
what kind of a radio, TV, hi-fi, etc.,
you’d recommend. However, you’ll
miss many golden opportunities if
you’re not prepared to take the initi-
ative yourself.

You can best serve your custom-
ers by providing them with what
they need when they need it, instead
of trying to “sell iceboxes to Eski-
mos.” Use common sense, apply
your knowledge of human nature,
and take note of the surroundings;
this will provide some clue to what
the customer might be interested in
buying.

Timing is another important con-
sideration. In fact, it’s as important
to you as it is to a trapeze artist.
The moment you walk in the door is
no time to start a sales pitch—no
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HOME-CALL

SALES TECHNIQUES

matter how subtle the approach.
Remember, you’re there to service a
set. Once you have it operating, you
can begin a conversation to find out
what frame of mind the customer is
in while making out the repair bill.
If you’ve obviously won his confi-
dence, you are more apt to be suc-
cessful in steering the conversation
toward sales. On the other hand, if
he shows any evidence of not being
completely satisfied with the service
job, it’ll take all the salesmanship
you can muster to settle this prob-
lem by itself.

Down to Cases

What’s the best way to bring up
the subject of sales? This depends a
lot on your personality, how well
you know your customer, and what
obvious needs you may have no-
ticed. Generally, asking your cus-
tomer if he would like you to check
his phonograph needle, or asking
him if he needs any batteries for his
portable radio, is a good way to
start off. You’d be surprised how
the law of averages pays off in sales.
Also, asking about such items starts
you on the road toward bigger items.
Customers don’t think any more
about your asking such questions
than they do about the service sta-
tion attendant asking if they’d like
their oil checked. They merely take
it for granted you’re there to serve
them.

Sometimes it’s better to approach
a sale “through the back door”—
especially if your suggestion is going
to make your customer stop and
think about whether or not he’s in-
terested. For example, the sight of
a tape recorder in the room isn’t an
automatic cue to ask your customer
if he’d like to buy some tape. Rather,
take note of the recorder and ask
him how he likes that brand. Talk
about the uses he finds for it—re-
cording and listening to music. What
kind of tape does he use? Now
you’re on the subject, and you’ve
made it seem as though you’re inter-
ested from a purely technical point
of view. Then you can tell him what

tape and accessories you stock for
his convenience. If he’s interested
in anything, you're “Johnny-on-the-
spot” to provide him with what he
wants.

To see how you can tailor the
conversation to achieve the aim you
have in mind, concentrate on how
you ask questions. By carefully
wording your end of the conversa-
tion, you can generally keep it going
in the right direction.

To show you how this works, sup-
pose you’re in an average home, and
you’re just making out the bill for
TV service to present to the lady of
the house. While servicing the set,
you’ve noticed the picture of a teen-
age boy. On the other side of the
room is a radio-phono that appears
to be about the same age as the
teen-ager. These conditions set the
stage for offering your customer a
hi-fi or stereo unit. Use the picture
to lead into your conversation: “Is
that a picture of your son, Mrs.
Jones?”

In case her reply is “No; that’s

.., you can quietly drop the sub-
ject and try another approach—still
with the idea of encouraging the
housewife to think about enjoying
good music from FM or hi-fi as she
goes about her daily housework.
Remember, though, always move to-
ward the climax in a casual, conver-
sational manner. The “switch” for
the above illustration might go
something like this:

“l saw your radio-phonograph
over there and wondered if the boy
had played enough records to wear
out the needle. Do you play it
much?”

“Not a lot. We mostly watch
TV.”

“What do you listen to during the
daytime?”

“Oh, the radio sometimes, but I
get tired of listening to it and turn
it off.”

“Have you ever heard FM? Sev-
eral of my customers play it all day
long.”

“Yes, Jane has FM, and it would
be an improvement!”
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The ABC's of Servicing! Series 47 car-
bon controls are Y2 watt units available
in all popular values and tapers for vol-
ume control, tone contrgl, and other
radio ard telzavision functions.
Ad-A-Switch feature available on all
types except B47 and C47S. Pick-A
Shaft advantage availabke on all except
B47-B47S.
A47 2 watt zontrol.
A47F 1, watt zontrot with taps.
B47 !zwatt control, tab mounting, phe-
nolic sraft for ““hot’" chassis.
V> watt control, tab mounting, with
SPST switch, metal shaft. Not for
“hot"" chassis.
12 watt dual contrdls.
Y> wat: control with push-pull
switch.

i e 3

Resistance values up to SdK, 2-watt
wire-wound controls meeting servicing
requirements of radio and television
with all pcpular values. Available with
or without power switcn. Your choice
of sha“t with Pick-A-Shaft feature.
Clarostat also offers 3watt Series 58
and 4-watt Series 10 wire-wound con-
trols for heevier power requirements

3 24watt control.
2-watt control with switch.

=

Pick your contrcl, then
select the appropriate shaft plete contro /resistor
from 13 different <ypes! catalog for he serv-
Clarostat Pick-A-Shaft ice trade. Also incor-
shafts snap into place for porates industrial
a permanent, dependable products for commer-
assembly. Your Clarostat cial eqLipment servic-
distributor stocks all types. ing. Serd for vourlocal
You get one FREE with every free copy today, or ask
Clarostat Pick-A-Shaft yourlogal CLAROSTAT
control, distributor

=—f L = = = S T S e ek T

i . CLAROSTAT

CLAROSTAT MFG. CO,, INC.

DOVER, NEW HAMPSHIRE

This is :he most com-
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AIR CONDITIONERS = P A.

CITIZENS BAND # INTERCOMS

TRANSISTOR & AUTO RADIOS

RIDER BOOKS

CITIZENS BAND RADIO by Allen Lytel. The tre-
mendous amount of Citizens Band equipment now
being used by the public spells a profitable market
for the service technician. This book is an excel-
lent introduction to citizens band radio equipment
for the technician who must repair and maintain
it. It provides all the information that will make
you thoroughly familiar with CB. Early chapters
describe the historical development of citizens
band radio, its applications, classifications and
types of CB equipment. FCC Rules and Regula-
tions are discussed. Design features of different
types of transmitting and receiving equipment are
compared, with emphasis on single-channel and
multi-channel transceivers and receivers. Portable
units, kits and standard transceivers, antennas
and power supplies are covered. Separate chapters
are devoted to the installation and repair of cit-
izens band radio equipment. #273, $3.90.

REPAIRING TRANSISTOR RADIOS by S. Libes (Dir.
Technical Publ., Bogen-Presto). Provides practical
procedures which you can apply to faster trouble-
shooting and to finding those elusive ‘dog troubles.’
Basic theory is presented in a way that you will
understand easily, quickly. Operation and service
of the latest transistorized circuit designs are cov-
ered. All new ideas about transistors as used in
current transistor radios are explained. Also in-
cluded are the latest design practices in transistor
portables, AM, multi-band, imported, all-tran-
sistor, auto-hybrid and FM radio receivers. High
power transistorized P.A. power amplifiers and
high fidelity applications covered. #270, $3.50.

BASICS OF FRACTIONAL HORSEPOWER MOTORS
& REPAIR by Gerald Schweitzer. Training & Serv-
ice Publications Supervisor, Fedders Corp. Frac-
tional horsepower motors are used in air condi-
tioners, fans. refrigerators, washing machines,
dishwashers, sewing machines, record changers,
power motors, power tools, ete. It is so easy to
learn the theory of fractional horsepower motors
from this ‘pictured-text’ course so that you can
apply it to servicing and maintenance for addi-
tional profits. #236, $3.90; #236-H, cloth, $4.90.

HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS by Jack Darr. A most lucrative and
rewarding field for the service-technician who has
the know-how. This book covers the entire field of
commercial intercommunication equipment — in~
stallation and maintenance. It deals with basie
amplifiers, special speakers, switching arrange-
ments, AC and AC/DC systems, wireless systems,
cabling networks, all-call systems, paging systems,
remote and master systems, one and two-way
intercom systems, installation for home and indus-
trial use, outdoor wiring, and system requirements
for particular applications. The text on servicing
techniques covers amplifiers, power supplies,
boosters, components, tubes, intermittents, switch-
ing, cabling, speakers and microphones. Also, test
equipment and tools needed for trouble-shooting.
Illustrations of test set-ups. #189, $3.60.

HOW TO INSTALL AND SERVICE AUTO RADIOS
(2nd edition) by Jack Darr. The 2nd edition of
this extremely informative and practical book
brings auto radio installation and servicing right
up to date. All the new tricks of the trade are to
be found here. The techniques applicable to the
most modern auto radios—signal-seeking tuners;
hybrid auto radios, transistor auto radios, con-
version frem 6 to 12 volt operation, and many
more new things are explained in great detail.
The author, an expert in this field runs a very
success{ul auto radio and mobile radio installation
and service shop. #159, $3.25

HOME AIR CONDITIONING — Installation & Re-
pair by J. Derman, F. Makstein, H. Seaman. This
modern, completely practical text by three experts
in the field of home air conditioning, enables any-
one to understand the organization, operation,
installation and repair of all types of home air
conditioners. Starting with the principles of the
process of cooling air, it covers all facets of home
air conditioners. #211. $3.50.

Get these books al your distributor today [
Write for FREE 1961 catalog. PF-7

S0 10HN F. RIDER PUBLISHER, INC.
Fasm i g |16 West 1410 S, New York 11, M. ¥
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“Have you seen the new FM and
stereo combinations we have in our
showroom?”

“No. But it would be nice to have
one.”

“Have you ever thought of trad-
ing in your radio? It would make the
down payment and . ..~

In both of the above cases you’ve
offered your customer something of
interest, and the conversation has
been as natural as could be:

To illustrate how you might offer
a different type of equipment, let’s
assume you’ve noticed an outdoor
antenna in need of repair as you
enter a home. This gives you a clue
about what the customer might buy,
even before you enter the house.
After you’ve got the set working,
but before you total the bill, try a
sales approach like this:

“Well, that has the set fixed, but
I think we can get you a better pic-
ture. See that little bit of (snow,
ghost, or movement in the back-
ground)?”

“Yes, it’s been there for some
time.”

“It’s probably being caused by
your antenna. When [ came in, I
noticed that some of the rods were
missing.” Let him tell you about
when they broke off, then follow
with:  “We've had exceptionally
good results with such-and-such an-
tenna in this neighborhood.” If the
customer shows interest, go on to
say, “I can replace your antenna and
lead-in for only X dollars. Anytime
you’d like to have that picture
cleared up, just give me a call and
I'll be glad to schedule the job.”
Chances are you’ll get the order then
and there.

One Thing More

Before leaving the subject of
home - call sales techniques, we
should consider one of the most-
often-overlooked services you can

render your customers. Most of the
homes you enter have a radio, a
small appliance, or something else
that needs service besides the TV
you’ve been called to repair. There-
fore, if you offer to take in addi-
tional units for service, you’ll find
your business booming.

Getting additional work is almost
a lead-pipe cinch if you go about it
the right way. It isn’t hard. In fact,
when it comes to service you can use
a very direct approach such as,
“Well, that fixes your TV as good
as new. How about your radios—
would you like for me to take any
of them in for service?” If you get
a “No” reply to this question, say,
“Good. Glad to know everything is
working OK.” If the situation seems
to warrant it, you can pursue the
subject further by inquiring about
your customer’s car radio. Chances
are he did forget about his auto set
when he replied earlier, and there
is at least a fair prospect that it
needs to be serviced.

By now it should be obvious that
you should continually strive to
watch for every opportunity to be of
service to your customer by repair-
ing, installing, or making available
additional items. Remember, even if
you don’t make an immediate sale
or take along extra service work, you
do get in some of your best adver-
tising—and it doesn’t cost a cent.

Speaking of advertising, literature
supplied by manufacturers and
carrying your imprint will help you
sell new items. You can present it
along with the customer’s copy of
the bill and let it sell for you after
you leave. Simply say, “I left a

folder showing ... with your bill.
Just thought you might like to see
what the new .. are like. Call me

if you have any more trouble.”
You see, the whole key to suc-
cessful sales is in asking your custo-
mers if you can serve them better.
They will take it from there. A

TV TUNERS
$€'J’

*ALLTYPES

L. A. TUNER EXCHANGE

* REBUILT OR
EXCHANGED

5 Including all parts and labor

(except broken wafers—billed at cost)

¢ Normally shipped same day received
® 90 day full guarantee
® U/V combinations $17.95

FREE—Il Mailing carfon sent to you on request

Phone REpublic 3-9189

4611 Weit Jeflerson Blvd,
Los Angeles 14, Califernia




NEW FROM G.E....A TOUGH PLASTIC
SERVICE CASE
Q) 11T CAN REALLY
TAKE IT!

The first real innovation in service cases

makes this the most durable case you

can own. It’s built like fine luggage

—from tough Royalite* plastic, with

aluminum binding, and luggage-

type fasteners. Rugged! Bump it,

bang it, drop it—this case can take

it. Resists scarring or splintering.

It’s waterproof, won’t stain, even
resists acids, wipes clean.

Large Capacity —Here's plenty of
space to carry a practical tube replace-
ment inventory and tools (2213 long,
834" wide, 15" high). Two top sections
with egg-crate separators hold 152 miniature
and 90 GT-type tubes. Snap-down curtains
have extra pockets for job tickets, characteristics
booklet and service tools. Carry 65 large glass tubes
or volt-ohm-miiliammeter and other tools in the
big base section.

Lightweight —It weighs just 8 lbs. —4 lbs. less
than most cases of comparable capacity.

Get this newest G-E Service Aid from your General
Electric tube distributor, or mail coupon to Chicago
warehouse address given. Distributor Sales, klec-
tronic Components Division, General Electric Com-
pany, Owensboro, Kentucky. “T.M,, U.S. Rubber Co.

¥

Progress Is Our Most Important Product

GENERAL@D ELECTRIC

GENERAL ELECTRIC COMPANY, Room 7189B
3800 N. Milwaukee Ave., Chicago 41, lllinois

. ETR-2700 Service Case, $24.95 each.

I
|
|
|
|
: My check or money order is enclosed for the required amount
|
|
|
|

|
|
Please ship prepaid: |
|
I
plus any sales or use tax applicable in my area. |

|
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ON TEST EQUIPMENT

by Les Deane

Do-All Generator

The instrument pictured in Fig. 1, a
flying-spot scanner combined with a mul-
tiple- signal generator, is produced by
B & K Mfg. Co. of Chicago.

Identified as the Model 1076 Television
Analyst, the unit is designed to help the
serviceman isolate TV troubles by signal
substitution. In addition to producing sig-
nals that can be used to form a complete
picture on a TV screen, the Analyst sup-
plies test signals for RF, IF, video, sound,
sync, and sweep sections of both mono-
chrome and color receivers. The instru-
ment is supplied with test leads, trans-
parent slides, RF cable, high-voltage in-
dicator, manual, and a book describing the
techniques of using the Analyst.

Specifications are:

1. Power Requirements — 1]10/120

volts, 60 cps AC; power consump-
tion in standby approximately 75
watts; line fuse, OFF-STBY-ON switch,
and indicator lamp provided.

2. RF Output — Composite video-,

sync-, and sound-modulated carriers
for VHF channels 2 through 6 and
7, 8,12, and 13; switch-type tuner,
horizontal  frequency adjustment,
output attenuator and video-modu-
lation control provided.

IF Output — Video-, sync-, and
sound-modulated carriers; continu-
ous tuning from approximately 20
to 45 mc provided on front panel;
RF-IF cable supplied.

Video Output — Composite video
signal of either polarity (Warning—
do not connect signal to a point with
voltage over 350 volts); output con-
trol provided on panel.

Sync Ourpur—Composite horizontal
and vertical sync of either polarity;
calibrated  sync-amplitude  control
provided on panel.

Sound Output—4.5-mc carrier can
be frequency-modulated by ecither
internal 400-cycle tone or external
source; modulation jack and input

Fig. 1. The Analyst—a complete TV generator to save troubleshooting time.
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Fig. 2. B & K 1076 has many familiar
TV circuvits plus entire scanner system.

control provided; separate 400-cycle
audio tone available on front panel.

7. Pulse Output — High-level 15.750-
cps pulse available from separate
jack for substitution of AGC keying
pulse.

8. Color Output — Crystal-controlled
offset-subcarrier modulation of RF
IF, or video frequencies; color rain-
how signal available at separate
jack; white-dot, crosshatch, and
color-bar transparencies supplied.

9. DC Supply—Low-impedance nega-
tive bias source, variable from zero
to =50 volts; calibrated dial pro-
vided on front panel.

10. Sweep Signals — Vertical: Variable
grid-drive pulse, fixed plate and
transformer drives, and yoke test
signal. Horizontal: Fixed plate and
grid drives plus flvback and yoke
test signal. (Boost and high-voltage
indicators, plus leakage-continuity
test, also provided.)

11. Size and Weight—Case 9" x 17" x
10v4”, 26 lbs. approx.

Looking over the Analyst in the lab, 1
found that it combines functions of both
the 1075 and the 1070 (B & K instru-
ments described in this column in June,
1958, and February, 1960, respectively).
In addition, the instrument has front-
panel jacks for obtaining an AGC keying
pulse and a variable negative-bias volt-
age. Also. a switch-type tuner is em-
ployed as the RF-IF selector switch. and
a higher-level video output is provided
for direct modulation of a CRT.

All tubes and chassis adjustments are
accessible by simply raising the hinged
lid as shown in Fig. 2. The chassis makes
use of three printed boards, and its cir-
cuitry incorporates 14 conventional tubes
plus a photomultiplier and a 57 CRT
scanner. The one-tube tuner, which serves
as an RF-IF oscillator, also contains a
small printed-wiring board. To give you
some idea of how the 1076 generates all
of the signals outlined in the specifica-
tions, a basic block diagram of the in-
strument is shown in Fig. 3.

The front panel of the Analvst contains
10 control knobs, 4 slide-type switches.
and 14 output or test jacks—plus a pair
of ground terminals. You'll also find a
clip holding the high-voltage indicator
lamp, and two other neon bulbs to indi-



ANATOMY CLASS FOR DOCTORS

OF RADIO AND TV SERVICE
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TUNG-SOL

HORIZONTAL DEFLECTION TUBE PROGNOSIS INDICATES
STABLE EMISSION OVER LONG LIFE SPAN

Prolonged observation of Tung-Sol horizontal deflection tubes ‘ixt-
dicazes a consistent behavior pattern: virtual immumity to chronie
deflection tube illnesses. They exhibit a remarkable ability to with-
stand the high temperatures and high pulse voltages encountered
in TV defection service, which too frequently have a fatal effect on
tubes of less hardy ancestry. Diagnosis shows unusual physical
fortitude. The plate design, with special large area cooling fins plus
high conductivity core aluminum-clad steel materiel, is a combina-
tion of irgredients that safeguards against ‘hot-spotitis”.

the first name

Tung-Sol “circuit design” *'approach has eliminated Barkhausen
dscil ations and snivets. Qualified specialists agree that continued
mse cf Tung-Sol deflection tubes is certain tc result in an epidemic
of successful service work of very pleasing proportions.

PRESCRIPTION FOR PROFIT
When diagnosis of your customer’s TV set reveals an ailing hori-
zontal deflection tube, it’s best to prescribe Tung-Sol. Customer
satisTaction with the results is certain to be contagious. These are

some of the more popular Tung-Sol horizontal deflection tubes:
*Designed by Tung-Sol to fit circuits already in use in the market.

6/12/17/25 BQ6G TB 6/12/17 DQ6B

6/12/17/25 Ccué 6/25 DN6

6/12/25 BQ6GA 6CD6GA
25CD6GB

| to ask for when ordering

& TUNG-SOL

| DEFLECTION TUBES

TUNG-SOL ELECTRIC INC.,, NEWARK 4, N. J.
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the
business-like
approach

SERVICE
CHARGES

and

RECORD
KEEPING

For customer’s prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice’s
OFFICIAL PRICING
DIGEST, listing over
63,000 items. $2.50.
4. AVAILABLE FROM YOUR DISTRIBUTOR W

If you want to op-
erate on a profes-
sional level, Dave
Rice’s OFFICIAL
ORDER BOOKS give
you triplicate forms
for order, invoice,
and office records
...spaces for tubes,
parts, serial num-
bers, labor and tax
charges, signatures,
etc. 75¢ per book,
$6.50 for dust-proof
box of 10.

Elee

133 N. JEFFERSON ST. - ' CHICAGO 6, ILL.

AL ORDER BOOK.

ELECTRONIC PUBLISHING COMPANY, INC.

Picture-Tube Repair Tool

Eliminates that hard

soldering job \
\
\
only $1.25 = “
3/32” PIN P
BT
Fix loose pin connec-
tions in seconds. Pays

for itself in time saved
on first job. 3” long.

Patented
Intermittent operation of picture tubes due
to defective solder connections easily cor-
rected. Provides solid electrical connections,

channel - selector
Pin  keeps its

can also be used as
wrench and screwdriver.
original form. A 3-in-1 tool.

3 MODELS
ELIMINATE SOLDERING
Makes Solid Electrical C.onnedions
Phono-Plug Crimper
Slip wire in "pin
plug,’” insert
in tool, and /
squeeze . . .

A

\

C-rings 1c ea.

job is done. Use end of
{ Ay-2 tool to push
1/8” PIN on C.ring for
- £ C——
m_., ? A ground con.
A ww poction.

Ant.  plugs, hi-fi, multicle plugs, public
address, radio and TV tubes, rador, speakers,
ond ioop connections. Many, many more uses.

Model LC-3 for 5/32" pin diameter
At your parts distributor ar write us

Mtg. Co,

9853 Chalmers,

Detroit 13, Mich ,
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Fig. 3. Simplified diagram of circuitry employed in the Television Analyst.

cate B+ boost voltage and to test the
fiyback and yoke. An audio-input jack
and level control for external sound
modulation are situated on the rear of
the case.

| was impressed by the ability of the
1076 to produce sweep by directly driv-
ing a flyback transformer—completely
bypassing the horizontal oscillator and
output stages. In addition it has a section
to test yokes or flybacks for shorted
turns. The circuit employs a pulse gen-
erator that develops bias for a DC am-
plifier. The latter, in turn, controls the
firing of u neon bulb on the front panel.
Since the circuit is sensitive to chunges in
inductance and Q, u short of only one
turn will usually cause the neon indicator
10 glow. This same circuit can be used
for leakage und continuity tests. provid-
ing a sensitivity of approximately 10
megohms.

One more-or-less obscured function of
the instrument is its ability to produce a
modulated sound IF signal for inter-
carrier receivers. This signal is available

at the front-panel jack labeled 4.5 wic,
and can be applied directly to grid or
plate circuits to trace the sound path
from the take-off point to the output of
an FM detector. This feature is some-
thing ’ve found rather hard to come by
in other test instruments. To check out
the external modulation feature, I plugged
a microphone into the input jack on the
back of the instrument. As I spoke into
the mike while advancing the input level
control, I was able to hear my voice
coming loud and clear from the speaker
in the set. Although I was using this
external-modulation feature to check the
sound in this case, it can also be used on
RF and IF outputs.

To sum up the capabilities of the
B & K unit, it not only serves as a TV
transmitter and IF-video generator for
troubleshooting from antenna to picture
tube or speaker. but supplies both sync
and sweep signals as well. It is undoubt-
edly the most all-inclusive piece of sig-
nal-substitution equipment I've ever used
for servicing TV

DYNAMIC RAPID TROUBLE SHOOTER

POCKETSIZED — TRANSISTORIZED

SIGNAL GENERATOR

Turiable S0 ¢y. to 3.3 mc.

FUNCTIONS AS - RF.|F . AUDIO

/

Pat. Pend.

519 HEND,%X ST., BKLYN, 7,

VIDEO - PULSE - BAR GENERATOR
& VOLTAGE CALIBRATOR

Services — RADIO, TV, Hi-FI,

RECORDERS, PHONES AND INTERCOMS
The GENIE has a tunable range of 50 cycles to 3.3
mc. Output variable from zero fo 9 voits peak to
peak. The uniquely designed circuitry
makes possible unusually stable opera-
tion and extremely low battery drain.
The rugged diecast housing insures ex-
treme durability and perfect shielding.
2%" x 314" x 2 size is ideal for shop,
lab, and field use.

i I less
Batt.
Fwa:r: ToDay roo
REE IRousLe
SUIpg 'NG



In-Circuit
Transistor Tester

In most transistorized portable radios, V\Otb‘
the transistors are soldered directly into C
the circuit—usually on printed wiring P 4
boards. Removal for testing is a nuisance, R I
not only because unsoldering is incon- I r s
[ N

venient, but also because the transistors o0
and printed boards are easily damaged
by heat or force during the unsoldering
operation.

To remedy this problem, Hickok Elec-
trical Instrument Co. of Cleveland has
recently developed a tester with which
the serviceman can evaluate transistors
without removing them from the circuit.
This instrument, the Model 890, is
shown in operation in Fig. 4.

Specifications are:

1. Power Requirements—Self-contained
supply includes four 1.5V Type C
flashlight cells and one standard-type
22.5V battery (not furnished with
instrament); selector switch on panel
provides collector potentials of 0,
1.5, 3, and 4.5 volts.

2. In-Circuit Tests—measures leakage
current in external circuit at zero
Ic, 2 oHMS (impedance of external
circuit between base and emitter),
RIN (dynamic input resistance of the
transistor), and actual AC beta (gain
quality of transistor); beta accuracy
+5% if external shunt impedance is
above approximately 150 ohms.; in-
strument includes a resistance-bridge
circrit and source of variable-ampli-
tude 1000-cps test signal; Ic and
beta indicated directly on panel
meter.

3. Out-of-Circuit Tests—measures all
low- and medium-power transistors
for 1cBo (collector leakage current),
RIN and AC beta; front-panel test
socket and leads provided.

4. Meter—3" unit with 50-ua move-
ment; Ic, IcBO, and beta scales; also
usec for null indications and beta-
test calibrations.

5. Size and Weight—case 612" x 9”-
x 1034” over-all; 7% Ibs.

Several of the front-panel controls

Your new Merit Catalog and Replacement
Guide, Form 810, lists replacements by
Manufacturer's Part Number to Merit Part
Number for Auto Radic -- Home Radic --
Amplifiers and Hi-Fi equipment, in addition
to TV Components.

Never before has so much valuable infor-
mation for the Service Technician been

found in one complete catalog.

EXPECT ‘FIRSTS FROM. . ... ... ..

COIL & TRANSFORMER CORPORATION

MERIT PLAZA - HOLLYWDOD, FLORIDA

Fig. 4. The new Hickok Model 890 tests
transistors either in or out of circuit.
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(Fig. 5) have unfamiliar-looking calibra-
tions, and their functions are not im-
mediately obvious. The purpose of each
control and the correct operating pro-
cedure can best be explained by a brief
summary of the complete in-circuit test
sequence.

To be valid, an in-circuit test must
allow for the effect of the external cir-
cuitry; thus, several preliminary steps
must be performed before the gain of the
transistor can be checked. For example,
current through any external shunt path
between transistor elements must be sub-
tracted from the indicated collector-cir-
cuit current to obtain the true collector
current of the transistor. This check can
be made on the 890 as follows: After
setting the PNP-NPN switch and selecting
the collector test potential (usually 1.5

Fig. 5. Most controls are preliminary
adjustments for setting up beta tests.

L

/AVAILABLE

S\ AT YOUR DIsTRIBUTOR ¢

hh------‘#,

New, rugged
12 VDC Power Supply

30A.OUTPUT at 1% AC RIPPLE

. . . up to 50 Amps. for short periods

Though low in cost, the Electro “PS-30” offers many advantages found only
in higher priced power supplies.

HEAVY DUTY SERVICE . . . special circuitry and rugged components as-
sure continuous, 24-hour-a-day performance at the rated 30 amperes and
enable it to withstand periodic overloads up to 50 amperes. Patented EPL
conduction cooling provides a bonus margin of safety and longer life.
VARIABLE VOLTAGE . . . although nominally rated at 12 VDC, an 8-posi-
tion selector switch permits voltage adjustment over a broad range. 0-20 V.
voltmeter and 0-50 A. ammeter show output at all times.

DESIGNED FOR: communication equipment servicing...base station oper-
ation...laboratory applications ... production testing... manufacturing uses.

Write for New Catalog PS-561 giving all advantages

ELECTRO PRODUCTS LABORATORIES
d 4501-T Ravenswood, Chicago 40, 11l , LOngbeach 1-1707
Canodo: Atlos Redio ttd. Toronta 1239

PHONE e ff’ia " 90 DAY
ED 9-9653 TU—TRpdee WARRANTY
[ o SRR/ )
$7.50 :Q},!be A
plus parts, O3 't‘ AR 3
C.0.D. and postage charges s

Precision Tuner Service

ALL TYPES T.V. TUNERS REPAIRED AND ALIGNED TO FACTORY
SPECIFICATIONS ON CRYSTAL-CONTROLLED SWEEP GENERATORS
24-HOUR SERVICE ON MOST TUNERS
UHF - VHF COMBINATIONS — $13.50

See your local distributar ar send ta:

P.O. Box 272, 601 N. College
BLOOMINGTON, INDIANA

State make and model. Send
all parts, tubes and shields
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volts), place the test selector in its Ic posi-
tion; then turn the Ic control to minimum,
to cut off collector current in the transis-
tor, and push on the PRESS TO OPERATE
switch, The reading on the Ic scale of the
meter is a measurement of the shunt leak-
age current flowing through the external
circuit at the established test voltage.
After noting this reading, advance the
control labeled Ic for a 1-ma increase.
This establishes an actual collector cur-
rent of 1 ma, a standard value for the
gain test which is to be made. (Transis-
tors designed to handle large signals may
require a higher setting.)

The next step is to determine the shunt
impedance across the input circuit of the
transistor. Move the test selector to its
next clockwise position (z OHMS CIRCUIT)
and turn up the BETA CAL control until
the meter needle registers one-half scale.
Adjust both knobs of the concentric
Z OHMS control to obtain a minimum
deflection or null. Note the value indi-
cated on the circular scale surrounding
the z oHMS control; this tells you the
external shunt impedance.

To determine the input resistance of
the transistor itself, advance the test
selector to the position labeled RIN TRAN-
sISTOR. While holding down the OPERATE
switch, vary the RIN control to indicate
a null. If the meter deflection is insuffi-
cient to show a distinct null point, ad-
vance the BETA cAL control. Read the
resistance value directly from the cali-
brations around the RIN knob.

At this point you are all set to check
the current gain (AC beta) of the tran-
sistor. Place the test selector in the BETA
CAL position, and while depressing the
OPERATE switch, adjust the BETA caAL
knob for a deflection to the grid-scale
calibration mark. Next, set the test
selector to its BETA position and read beta
directly on the 0-to-100 scale. Should the
gain of the transistor exceed 100, reset
the meter to the quarter-scale calibration
mark, measure the beta again, and multi-
ply the reading on the same scale by 2.
On the other hand, beta values lower
than 50 can be determined by resetting
the BETA caL control for full-scale deflec-
tion and reading the results on the sepa-
rate 0-to-50 scale.

Testing known good transistors in typi-
cal portable radios, I consistently came
up with the right indications — except
when I encountered external shunt im-
pedances lower than approximately 150
ohms. In these few cases, I did not ob-
tain meaningful input-resistance or beta
readings; however, this immediately told
me that the transistor should be discon-
nected for testing. For the out-of-circuit
tests listed in the specifications, the small
knob of the z ouMs control is turned
fully counterclockwise to actuate an ouT-
OF-CIRCUIT switch, and the shunt-imped-
ance test is simply omitted. In border-
line cases where the shunt impedance is
close to the 150-ohm limit, the out-of-
circuit tests can remove any doubts about
the accuracy of the results.

The various steps of the in-circuit test
procedure are easier to understand if
you're familiar with what goes on inside
the tester. The initial leakage-current and
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(A) External shunt leakage current.
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{0-4.5V DC}
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BIAS SUPPLY '—————{ CIRCUIT |4
(1c ADD { ACVOLTS)

(B) Input shunt impedance and RIN.

Fig. 6. Special in-circuit tests.

shunt-imp=dance checks are actually cali-
bration procedures which permit a more
accurate zvaluation of the input-resist-
ance and beta characteristics of the tran-
sistor. Fig. 6A is a block diagram of the
circuit used for measuring the stray leak-
age current which flows in the external
circuitry when collector voltage is ap-
plied. The transistor itself is cut off by
reverse bias between base and emitter,
established by adjustment of the Ic con-
trol.

The test setup for measuring the shunt
impedance of the external base-emitter
circuitry is illustrated in Fig. 6B. The
transistor is cut off, while a test signal
is supplied from an audio oscillator stage.
A variablz resistance in the tester and the
external .mpedance form a bridge net-
work that can be balanced by varying the
z oHMs adjustment. A sensitive AC volt-
age-measuring circuit is placed between
the base and emitter branches to serve
as a balance indicator.

Dynamic input resistance is determined
by forward-biasing the transistor and
switching an additional variable resist-
ance into the bridge network. The circuit
is balanced by varying the RIN adjust-
ment wkhich, in turn, is calibrated in
ohms.

In the beta-calibration and beta-meas-
urement procedures, the circuit is the
same as in Fig. 6B except that the volt-
meter is first placed across the calibrat-
ing resistor in the bridge network and
then connected across a 1-ohm sampling
resistor bocated in the collector circuit.

The irformation provided by the new
Hickok taster is more exact than a mere
“go—no go” indication. Its extensive tests
are well suited for the jobs of determin-
ing specific gain factors, selecting sub-
stitute transistor types. or matching units
of the same type. A

SONOTONE GRANTED FULL PARTICIPATION IN
U.S.ARMY SIGNAL CORPS R.L(Q.A.P. PROGRAM

Sonotone's methods of production and quality control on efectronic tubes are so
rigid, the U.S. Army Signal Corps has officially reduced inspection of the com-
pany’s full line of military tubes. This company is the first electronic tube manu-
facturer to qualify for complete R.I.Q.A.P. participation utilizing the concept of
““paired attributes-verification”” for acceptance by gavernment inspection. All
Sonotone tubes — military and industrial —conform to the same high standards.
Over 200 to choose from — including many hard-to-get European types. Specify
Sonotone when you want to be sure of quality.

®c
o] ELECTRONIC APPLICATIONS DIVISION
ONOTONE: - somnvoeer non
N CANADA, CONTAGT ATLAS RADIO CORP.LTD., TORONTO » LEADING MAKERS OF PHONO CARTRIDGES,

SPEAKERS, MICROPHONES, TAPE HEADS, ELECTRONIC TUBES AWD RECHARGEABLE BATTERIES
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important NEW
SAMS BOOKS 4

Truly Unique Book on Circuit Action!

BASIC ELECTRONIC SERIES:

—z=—~  Oscillator Circuits
oy by T. M. Adams, Captain, U.S.N.

Dynamic schematics printed
in four colors help you under-
stand exactly what happens
inside oscillator circuits,
clearly explain each circuit
action during every moment of
operation. Detailed, step-by-
step explanationsaccompany
the illustrations. Ten fact-packed chapters in-
clude an introduction to circuit fundamentals,
and coverage of crystal, Hartley, Colpitts,
TPTG, electron-coupled, phase-shift, blocking,
multivibrator, and thyratron-sawtooth oscilla

tors. There’s never been a book like it! 5295
128 pages; 5% x 8%4". Only . ..., .. .....

Helps You Become a Broadcasting Expert!

First-Class Radiotelephone

License Handhook e

by Edward M, Noll PRCHAE
Best reference available on x »
broadcasting and the 1st ‘;m.u'hl

Clags FCC Exam...all you i
need to know to go from 2nd
Class to 1st Class license , .,
timely, too, for present lst
Class Licensees. Includes ex-
tensive (% & A section for
Element IV of the exam. Valuable chapters on
Frequency Assignments, Duties and License
Requirements, BC Microphones, Record and
Tape Machines, Studio and Control-Room Facil-
ities, Remote Facilities, AM Transmitters and
Antennas, TV and FM BC, etc. Helps you take
advanta&e of the big opportunity awaiting qual-

ified BC technicians and engineers 9:
320 pages; 54 x 814”. Only Pl 54 2

Easy Guide {0 Sync Circuit Troubles!

101 Key Troubleshooting Waveforms

e for Sync Circuits
f——— by Bob Middleton
If you troubleshoot with a
asd scope, this book is just like

] having an extra bench man

around! Analyzes five typical

synccircuits, and pictures 101

i abnormal waveforms, tying

o= them directly to specific com-

ponent defects. You pinpoint

the defective component just by comparing the

waveforms you get at various circuit points
with those shown in the book. Also includes cir-
cuit symptoms, tests, evaluation of results, New

est book in Bob Middleton’s invaluable 5200

series. 128 pages; 514 x 814”. Only

A T AR A S A

NEW! VOL. 11 TUBE LOCATION GUIDE!
Just out—shows positions and functions of all
tubes in 1960-61 TV receivers. Includes tube-
failure check charts. 534 x 814”; comb-bound
Only . .. e $1.25

8 Order from your Sams Distributor today, or maiite 8
8 Howard W. Sams & Co., Inc., Depl. G.31 [l
8 1720 E. 38th St., Indianapolis 6, ind. L]

Send me the following books: :
8 [J Oscillator Cireuits (BEO-1) 8
8 [ 1st Class Radictelephone Handbook (BON-1) [ ]
: 0 101 Key ‘Waoveforms Sync Circuits (WFM-4) :
g O Tube Location Guide. Vol, 11 (TGL-1 1) ]
: {390G00660000000005 enclosed. [] Send Free Book List :
] ]
H Nome._ — B
: Address__ :
: City. Zone. State :
] IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 ]

HOWARD W. SAMS & CO., INC.

Bem mmm (outside U.S.A. priced slightly higher) umumm mll
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I recently had to replace a .25-mfd
AGC filter in a Trad Model T20E. Since
this capacitor had a fairly high value, 1
became interested in the RC time con-
stant of the circuit. 1 found it had a
charging time of .256 second and a dis-
charge time of .275 second. I computed
the times on some other sets and found
they ranged from .1 to .375 seconds in
charge time and around .32 to .38 sec-
onds for discharge. The Sams book,
“Servicing AGC Systems,” shows a cir-
cuit (Fig. 1-4) with a .l-second charge
time and .3-second discharge time. Can
you explain the variations and suggest
the best combination?

CHARLES H. WAGENMAN
Hempstead, N. Y.

Here's the circuit from AGC-2. There
is no “hest” figure which applies to all
circuits. In designing a simple RC-tvpe
AGC circuit, a TV manufacturer has to
work with these two basic objectives in
mind:

1. What video-signal amplitude must
be developed ar the detector to
produce sufficient contrast on the
CRT, considering the tvpe of
video output stage to be used?

2. What values of parts are readilv
availahle in the quantity needed
at a reasonable price?

Thus, designers consider various com-
hinations of standard R and C values,
seeking to peg the IF gain at a level that
will allow sufficient contrast without giv-
ing the set a tendency toward overload-
ing on strong signals. Of course, there are
other practical limits; for instance, the
time constant must not he long enough to
make the AGC excessively slow in re-
sponding to signal fluctuations.

As things work out, the time constants
for most sets run in a fairly consistent
pattern—ijust as the design of IF strips,
tuners, and video amplifiers tends to be-
come somewhat standardized in the in-
dustrv. However, there is room for the
minor variations you noted.

ROUBLESHOOTER

answers your service problems

Magnet Shrinker

I had an experience with a Motorola
Chassis TS-14 that I'd like to pass along.
The original focus coil was bad. and I
replaced it with a permanent-magnet
type. However, the magnets were too
strong. and | couldn’t get the picture to
focus. After some experimenting. | found
that installing a piece of cardboard be-
tween the magnets and the ring reduced
the magnetic strength enough to provide
excellent focus. Incidentally. an old tube
carton proved to be just the right thick-
ness.

PuiLip R. Kipp
Lexington Park, Md.
Found: Another way of reducing magnetic
coupling. Thanks for the tip, Phil.

Speakers, Speakers, Speakers

I've been wondering what’s the best
thing to do when a TV chassis must be
pulled from a receiver that has several
speakers. For one-speaker models, I've al-
ways used my bench speaker and gotten
along fine. 'm doing the same thing with
sets having two or more speakers, but
I’'m not sure I'm doing right. I sure don't
want to take all of the speakers out of
the cabinet and haul them to the shop.

JouN F. CUDNEY
Tonawanda. N. Y.

You can usually use your regular test
speaker. 1t may not match the output
transformer exactly, but unless the volume
is set at a high level. or you're working
on an audio distortion trouble, it should
pose no prohlem.

Many sets with multiple speakers use
output transformers having 8-ohm sec-
ondaries; the circuits are connected as
shown. The speaker connected directly to
the transformer has an 8-ohm voice coil.
The other speakers are isolated bhv the
crossover capacitor and do not affect the
match. If you want a perfect match at

B+
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