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BASIC METHODS OF

AUTOMATIC ELECTRONIC CONTROL
IN LIQUID LEVEL MEASUREMENTS & CONTROL

by MURRAY BARLOWE

THE maintenance of electronic de-
vices used in industry is defi-

nitely within the capabilities of the alert
service technician who is well grounded
in electronic fundamentals. The basic
electronic building blocks such as re-

sistors, capacitors, inductors, and vac-
uum tubes, operate in exactly the same
way in an automatic electronic control,
as they do in a radio or television re-
ceiver. As a matter of fact, the circuitry
that the service technician tackles in his
daily routine work are in most instances
'much more complex that what he
would find in the average industrial
electronic control unit. Since cost is not
as great a factor in the industrial elec-
tronic field as it is in the highly com-
petitive television business, you will find
that industrial electronic equipment uses
simple straightforward circuitry, rather
than the complex circuits designed by
cost-conscious engineers.

Automatic control as such, is not new.
The very process of life is dependent
upon many delicate and complicated
automatic control systems. The process
whereby the human body automatically
maintains its temperature at approxi-
mately 98.6 degrees Fahrenheit is an
excellent example of an automatic con-
trol system in nature.

One of man's early attempts at auto-
matic control is probably best illustrated
by James Watt's invention of the flyball
governor back in 1788. He needed a
method of controlling the speed of his
steam engine. The principle of opera-
tion of the flyball governor clearly illus-
trates the basic elements of most modern
control systems. Referring to Fig. 1,

we notice that the vertical shaft of a
governor is driven by an engine. As the
entire assembly revolves, the flyball
weights A and B are moved outward

from the shaft by centrifugal force.
The higher the speed, the further out
the weights move. In so doing, assembly
C is moved down on the shaft. This
downward motion which has a direct
relationship to the speed of the engine,
is mechanically coupled to lever D,
which is connected to the steam valve,
or throttle, of the engine. An increase in
speed will then automatically operate
the valve to slow down the engine. On
the other hand, a decrease in speed will
reduce the centrifugal force. The
weights will then drop down toward
the shaft assembly, C will move up,
and lever D will open the valve to cause
the engine to speed up again. Thus the
steam engine becomes "self regulating"
or automatically controlled.

Let's break down the elements of this
simple control system in the manner
shown in Fig. 2. In any control system
we must have a "sensing" device, to
sense or measure the "variable" which
we are trying to control. In our me-
chanical flyball governor the weights
"sense" the changes in speed and con-
vert them into an up and down mo-
tion. The system of levers mechanically
"amplifies" or modifies this motion and
then activates the "correction" element,
in this case the steam valve. And so
we have completed our control loop.

A simple automatic electrical control
system which we come in contact with
daily is the control of the heating sys-
tem in our homes. A temperature sen-
sitive piece of metal constructed in the
form of a switch (thermostat) serves
as the sensing element. It converts
changes in temperature into electrical
information. The electrical impulse ac-
tivates a relay, valve, or motor to in-
crease or decrease the amount of heat
in the house.

In industry it is often desirable to
automatically control the level of mate-
rials in tanks, furnaces, etc. Before the
level can be controlled it has to be de-
tected, or "senSed." Quite often a sim-
ple mechanical float assembly can be
used, such as the ball type float used to
maintain the level of water in the tank
of a toilet reservoir. When the level falls
below a predetermined point the float
drops, opening a valve until a desired
water level is re-established.

In many cases, a purely mechanical
system is not practical. Temperatures,
pressures and contents of storage tanks
may prevent or complicate the us(!. of
floats and mechanical linkages through
the walls of the tanks.

One such problem encountered by the
writer required that the level of molten
glass be maintained in a furnace with
burning gases moving across the sur-
face of the molten glass at high pres-
sures. The primary problem was to
devise a sensing device to determine the
actual level of the glass.

Obviously a simple float arrangement
would not work. This was a problem
that lent itself to electronic sensing. A
system of probes was devised and a
novel circuit developed whereby the
level could be maintained within very
close limits.

There are many ways that the level
of liquids and other substances can be
detected electronically. One of the
simplest which would be suitable for
conductive liquids (most liquids and
molten solids are conductive) would
be to mount a probe from the top of a
tank (Fig. 3a.). The bottom tip of the
probe would be set at the level to be
maintained. If the tank is metal, a sec-
ond connection can be made directly
to the tank. When a meter and a source

of voltage are then connected to these
two points, a current will flow when
the tip of the probe touches the liquid.
If the tank is non-conductive, two
probes (Fig. 3b) could be mounted side
by side; or a metal plate as shown in
the bottom figure, could be put into the
tank.

To provide more than just an indica-
tion, a relay would be substituted for
the meter. The relay in turn could ac-
tuate an electric valve to turn the flow
of liquid on or off. If it is desired to
sense the level of the liquid without
actually coming in contact with its sur-
face (as with highly corrosive acids)
it is possible to use the capacity formed
by a metal plate suspended above the
liquid and the surface of the liquid it-
self (Fig. 4). The capacitance thus de-
veloped could be part of the tuned cir-
cuit of an oscillator and the plate cur-
rent of the oscillator would then be a
function of this capacitance.

As the level of the liquid rises, the
capacitance between the metal plate and
the surface of the liquid, increases. A
relay in the plate circuit of the oscillator
could be set so that it would pull in
when the current reaches a pre -deter-
mined level.

A pair of parallel probes (Fig. 5)
could be used in place of the metal
plate. The probes would then form a
capacitor in parallel with the tuned
circuit of an oscillator. The capacitance
of the condenser thus formed is deter-
mined by, (a) the area of the probes,
(h) the space between the probes, and,
(c) the dielectric constant of the sur-
rounding medium.

The electrostatic field set up by the
capacitor is concentrated between the
probes, but it also extends out into the

[Continued on page 52]
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TO STEAM ENGINE

Fig. 1-Control of engine speed
by governor action.

SENSING
ELEMENT+

ib

AMPLIFIER CORRECTION
OR -+ ELEMENT

MODIFICATION
ELEMENT

(WEIGHTS) (LEVERS) (VALVE)

DEVICE TO BE
CONTROLED

(ENGINE)

Fig. 2-Basic elements of an auto-
matic control system.

Fig. 3-Three probe arrangements
for sensing liquid levels.

Fig. 4-Capacitance used to avoid
contact with the liquid.
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RAYTHEON
"ALL -SET" TUBES ;
designed with Independent
Service Dealers in mind
When Raytheon engineers design tubes, they are not restricted
to engineering the tubes to the limited specifications of a
specific TV or radio receiver. On the contrary, Raytheon
engineers must design tubes that combine top quality with
all-around performance in all makes and models of receivers.
Proof of their success lies in the fact that Raytheon tubes are
sold to virtually all TV and radio set manufacturers on a
competitive technical basis.

This ability to perform in many circuits makes Raytheon
"All -Set" Tubes ideal for service dealer replacement work.
Fill your Tube Carrying Cases and tube shelves with
Raytheon "All -Set" TV and Radio Tubes and you'll be able
to meet tube replacement needs of all sets.
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Fig. 1-A-Typical color bar generator and wide

COLOR -BAR
GENERATOR

VIDEO

SCOPE

VERT. INPUT

0

Fig. la-Block diagram illustrat-
ing how color bar pattern is ap-

plied directly to scope.

Fig. 3-The addition of the R -Y
signal to the sync and burst
signals produces above pattern.

Fig. 5-Appearance of the Y
signal in the absence of chroma.

band oscilloscope are shown above.

Fig. 2-Display of sync and burst
signals with the appropriate set-

ting of the selector switch.

Fig. 4-Pattern produced by the
simultaneous display of several
color bars plus sync and burst.

Fig. 6a-Chroma added to Y
gives the complete color signal.

Using the Color Bar
The Color Bar Generator is an essential piece of test equip-
ment in the servicing of color receivers. This article dis-
cusses some of the features of this instrument which will
assist the serviceman in its use.

TELEVISION service technicians are
confronted with the operation of

several new instruments, with the ad-
vent of color television. Chief among
these are the white -dot generator and
the color -bar generator. The color -bar
generator, (used with the wide -band
scope) is little understood at the present
time, and it is the purpose of this article
to describe and illustrate its operation.

Fig. 1 shows the external appearance
of an NTSC color -bar generator and
a wide -band scope, used in color -TV
service work. To start with, it is help-
ful to apply the output from the color -
bar generator directly to the vertical -
input terminals of the scope, as shown
in Fig. 1A.

Components of the Complete Color
Signal

Fig. 2 shows the display of sync and
burst which is obtained when the selec-
tor switch is set to the appropriate posi-
tion. Sync and burst are actually ob-
tained in all chroma positions, although
the accompanying chroma waveforms
differ from one setting to the next. Fig.

Fig. 6b-Bar pattern correspond-
ing to color signal of Fig. 6a.

3 shows the sync and burst with accom-
panying R -Y chroma when the selector
switch is set to (R -Y).

The color burst (Fig. 2) consists of
8 or 9 cycles of a 3.579545-mc voltage,
commonly referred to as 3.58 mc. The
burst is located on the back porch of
the horizontal blanking pulse. The (R-

Y) bar signal seen in Fig. 3 also has a
frequency of 3.58 mc, but its phase
differs from that of burst. The chroma
bar is a signal voltage, which is phased
to correspond to the (R -Y) specification,
namely 90° out of phase with the burst.

Several chroma bars can be switched
in simultaneously from the generator,
as shown in Fig. 4. Each of the bars
differs in phase from the next, and rep-
resent signals such as the (R -Y), (B -Y),
I, Q, etc. Note that all the chroma bars
so far illustrated are centered on the
black level. For this reason, they are
incomplete color signals, but are pro-
vided because they serve extremely use-
ful purposes in testing individual
chroma circuits in color TV receivers.

The next step in building up the com-
plete color signal is the addition of the
Y (or brightness) signal, shown in Fig.

PICTURE LUMINANCE

TRAP

LUMINANCE
SIGNAL
OUTMIT

HCIIROMINANCE

CHROMINANCE
8ANOPASS -P SIGNAL

AMPLIFIER OUTPUT

FREQUENCY RESPONSE
OF CNROMINANCE

BANORASS AMPLIFIER
FREQUENCY RESPONSE

OF LUMINANCE
AMPLIFIER

Fig. 7-Separation of luminance
and chrominance signals.
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Generator
by ROBERT G. MIDDLETON

Chief Field Engineer, Simpson Electric Co.

5. This is the component of a color
signal to which a black -and -white TV
receiver responds. Color reception is

dependent upon reception of both the
chroma signal and the Y signal. The Y
signal fundamentally represents bright-
ness levels of the video signal, and in
the absence of the Y signal the matrices
in the receiver do not respond normally,
and true colors are not obtained.

When the chroma signals are added
to the Y signal, a complete color signal
is obtained, as illustrated in Fig. 6A.
When this complete color signal is ap-
plied to the circuits of a color TV re-
ceiver, fully saturated true colors are
obtained. The bar pattern displayed on
the screen of the color picture tube is
equivalent in all essential respects to
that of a color test pattern transmitted
by a color TV broadcast station. (See
Fig. 6B.)

Separation of :he luminance and
chrominance signals proceeds in a color
TV receiver as illustrated in Fig. 7.

When individual Y chroma outputs are
available from a color -bar generator, it
is evident that the technician can make
quick and decisive tests of the operation
of the two principal receiver sections.

Vectorscope Analysis

Another very useful application of the
color -bar generator and wide -band
scope is the vectorscope application, for
checking the phase relationships in the
receiver circuits. To make this check,
the output from the (R -Y) detector is
applied to the vertical -input terminals
of the scope, and the output from the

[Continued on page 53]
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 TEST PATTERN TRANSPARENCIES
 AND ONE CLEAR ACETATE SUPPLIED

1 Indian Head Test Pattern

2 White Dot Pattern

3 White Line Crosshatch Pattern

These are broadcast -quality transparencies, and
assure accurate. high -definition TV images.
You can also transmit your own transparencies
of any subject you wish. The clear acetate can
be used for special messages. Extra trans-
parencies and acetate available.

For Both Black & White and Color TV
Provides standard Indian Head Test Pat- -
tern for proper TV set alignment, and
stable White Dot and White Line Patterns
for color convergence adjustments.

For Merchandising & Industrkd Uses
Provides closed circuit TV system.. Trans-
mits pictures or messages for advertis-
ing, educational and commercia. visual
communication.

iritkik-SCAN
PICTURE AND PATTERN

VIDEO GENERATOR
Make the most of this Complete Flying Spot Scanner. It
produces a composite video and sync signal that operates any
standard black & white or color TV receiver. Can be
used with one or more TV sets or fed into a master antenna
system or community antenna system. Maximum
resolution capability is well in excess of 450 lines; band
width in excess of 5 mc. Projects and reproduces
pattern or picture with high definition from any slide
transparency. Transmits messages typed or written
on clear acetate. Makes convenient stand-by and break-in for
community distribution operation. Rugged,
compact, portable, and ready to operate.
See your B&K Distributor, or
Write for Bulletin No. 1000-D.

Model 950 Dyna-Scan Pickup and RF Generator only.
Enables you to make your own picture and pattern
video generator, at a saving. Supplied with three
test pattern transparencies and one clear acetate.

Net, $69.95 ,

NET $ 19995
Available on Easy
Time Payment Plan

O S K MANUFACTURING CO.
3726 N. SOUTHPORT AVENUE  CHICAGO 13, ILL.,

Model SOO DYNA-01JIK
Dynamic mutual conductance
tube tester. Accurately tests
tubes faster. Net, 5109 95

Model 400 CRT
Cathode Rejuvenator Tester.
Tests and repairs TV picture
tubes. Net, S54-95

Model 750 CALIBRATOR
Designed to check and adjust
test instruments with labora-
tory accuracy. Net, 554.95
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THE WORK BENCH
Unusual Service Problems And Their Solutions

by PAUL GOLDBERG

Service Manager

xis installment is devoted to com-
posite esync amplifier problems.

Knowledge of the receiver circuitry,
skill in utilizing the scope, manufac-
turer's service notes with waveforms in
the proper places, are tremendous aids
in solving problems of this type.

Dumont RA 340

The receiver was turned on and it
was observed that the picture was roll-
ing vertically and tearing horizontally.
This was a composite sync problem.
The picture did not overload on any
channel. Thus we discounted an agc
problem. V212B, the 1st sync clipper.
V213B, the 2nd sync clipper, and V205A
the noise inverter, were replaced indi-
vidually but had no effect. At this point,
the diagram was consulted. In order that
V212B conduct only on sync informa-
tion, the proper bias is automatically ap-
plied to the grid of V212B, pin 7, by
the action of capacitor C269, and resistor
R293. On the positive peaks of signal
voltage, the grid of V212B will draw
current, charging capacitor C269. This
charge leaks off between pulses through

oo

V2058
//2 608

IstVIDEO
AMP

V2/2A
NO/SE

NV£RTER
BIAS

SETTER
1/2 68874

V2128
1/2 68874
!sr SYNC.

CLIPPER
C269
0033MF

8282
120K

C266
33014//F

NO SE
INVERTER

V205A
1/2 608

R293
2.7MEG.

.14,S

Fig. 1-Portion

0

8

O VERY INTEGRATOR

C267

OPEN

31( 033
OF

ME0

R28/
/00K

0

(÷H7R.
PHASE

El+

CET

TO
NOR.

PHASE
CET

V2/38
I/2 1241/7

2N0.SYNC.CLIPPER

of DuMont RA -340
where defect caused loss of sync.

This Month's Problem:

Composite Sync Amplifiers

R293 making the average grid potential
negative. With the proper design values
in the plate, grid, and cathode of V212
B, the bias will hold the tube at cut off
until a signal at a higher level than the
blanking pulse comes along. The output
will then consist only of sync informa-
tion. V213B performs the dual func-
tion of a 2nd sync clipper and a phase
splitter. Negative going sync pulses are
fed to the grid, pin 7, of V213B. The
tube is operated at plate current satura-
tion due to positive grid bias applied
through R276. The negative sync pulse
takes the tube out of saturation into re-
duced conduction and finally cut off.
This achieves both positive and negative
clipping with additional amplification.
Horizontal sync pulses are fed to the
horizontal phase detector from the plate
and cathode. Vertical sync pulses also
are fed to the vertical integrator from
the plate of V213A. With these facts in
mind, the scope was set up and a wave-
form check was made at pin 7 of V212 -

B. The waveform was normal (see
Fig. 1). Next a waveform check was
made at pin 6 of V212B. It was noted

SYNC. AMP
1/2 12AT7

V/06A

fa1/2.10A Tr
/008
R227

470111./F

8226
LBW -G.

R/65
398

C/67

. SYNC.
CLIPPER

VI068

- 478
8230

fer.4.0.C.

8+
8235
30011

OPEN

V//OA
PHASE
SPLIT -
TER

iI2407

82K
R33$

Fig. 2-Loss of sync caused by open
grid resistor in GE 21C40.
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that video information accompanied the
sync pulses in this waveform. In other
words, this tube was not completely
separating the sync pulses from the
video information. A voltage reading
was next taken at pin 6 of V212B.
Here, instead of +30 volts, the meter
read approximately +60 volts. A re-
sistance check was next made on R281
and R284. R281 checked satisfactorily,
but R284, a 33K resistor, was found to
be open. A new 33K resistor was in-
stalled and the receiver functioned prop-
erly.

With 8284 open, the plate voltage
went up causing the cut off point to
move to a new and more negative loca-
tion on the tube's characteristic curve.
This allowed video information to come
through to trigger the horizontal and
vertical oscillators.

GE 21C40 "0" Line

The receiver was turned on and it
was observed that there was no hori-
zontal or vertical hold. There was a
small agc problem involved here, since
the receiver did overload on some chan-
nels. V106, a 12AT7 acting as a sync
clipper and amplifier and V107A, a 6U8
used as a noise canceller were replaced
individually, but had no effect. This
therefore, was a composite sync problem
where the receiver utilizes V106A as a
sync amplifier, and composite sync
trouble was suspected. The composite
sync system functions in this manner.
A portion of the detected signal from
the video detector is directly coupled
to the sync amplifier, V106A. After
amplification, this signal is in turn fed
to the sync clipper. Tied directly to
the sync amplifier plate, is the noise
canceller V107A. A negative signal is
fed to the cathode of the noise canceller
through C167 from the detector. Noise
bursts exceeding the. sync tip level, re-
duce the sync amplifier output (which is
fed to the clipper) in such a way, that
neither sync nor noise will be found in
the output of the clipper. The inertia of
the afc system maintains proper hori-
zontal sweep synchronization. From the
sync amplifier V106A, the amplified
signal is fed to the grid of the sync
clipper V106B.. The composite video
appearing on the grid of the clipper
tube, V106B, causes this clipper to draw

[Continued on page 50]
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HELP YOURSELF TO

PROFITS BY

HELPING YOUR CUSTOMERS!

HERE'S YOUR PROFITABLE OPPORTUNITY
to do your customers-and yourself-a favor!
Stock and sell E -V POWER -POINT, the unique phonograph
cartridge -and -needle combination that ends
service and inventory headaches, insures customer
satisfaction, assures repeat business!

ONE SERVICE CALL DOES THE JOB!
You install the mount and cartridge-there's a type for
almost any phonograph. From there on it's repeat,
repeat business for you! Because . . . come replace-
ment time, your customer slips out the old, returns it
to you for replacement, slips in the new faster than
you can read this sentence!

POWER -POINT
is a nylon -encased FRESH ceramic cartridge
PLUS two Jeweled (Superior synthetic sap-
phire or natural diamond) playing tips-
ALL IN A SINGLE UNIT! There's a POWER -
POINT for every record speed. List prices,
$3.95 (for two sapphire tips) to $21.50
(for two diamond tips).

Plenty of sales -stimulating merchandising aids
are available, backed up by national ads. Millions of
POWER -POINTS are in use as original equipment,
guaranteeing volume replacement sales.

3 MOUNTING

c.-,,r-_
--,KM

HERE'S
POWER -POINT
ACTUAL SIZE

E -V POWER -POINTS
Model 51-1 (red) Two 1 -mil
sapphire tips List $
Model 52-2 (green) Two 2 -mil
sapphire tips List
Model 53-3 (black) Two 3 -mil
sapphire tips List
Model 56 (blue) One 1 -mil,
one 3 -mil sapphire tip . . List

Model 56DS (orange) One
3.95 1 -mil diamond, one 3 -mil

sapphire tip ...... . . List $21.50
3.95 Model 76S (white) One 1 -mil,

one 3 -mil sapphire tip. .List 4.25
3.95 Model 76DS (pink) One 1 -

mill diamond, one 3 -mil sap -
3.95 phire tip. List 21.50

MECHANISMS timit

Model PFT-1, fixed mount, 504 List.

Model PT -1, turnover mount, $1 List.

Model PT -2, turnunder mount, $1 List.

FOR COMPLETE POWER -POINT

INFORMATION AND SPECIFICATION

SHEET SD -74

glectrrriiica0
ELECTRO-VOICE, INC.  BUCHANAN, MICHIGAN

Export: 13 East 40th Street, New York 16, U.S.A.
Cables: ARLAB
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modern servicemen rely on
RIDER books, manuals and S D 0

. . . their future depends on electronic know-how
TV MANUFACTURERS' RECEIVER TROUBLE CURES
edited by Milton Snitzer
Fabulously successful, positive courses-a service
library that has everlasting use in 8 volumes.
Covers the specific TV receiver troubles, and the
cures specified by the set manufacturer. Listings
are by manufacturer, model and chassis number.
Soft cover, illustrated. Each volume over 115 pp.
P VOL. 1: Covers complete details on sets pro-
duced by mfrs. (listed in alphabetical order)
from Admiral to Dumont. #143 .$1.80

vol.,. 2: Covers mfrs. from Emerson to Jack-
son. #143-2... $1.80
 VOL. 3: Covers mfrs. from Kaye -Halbert to
Philco. #143-3. .$1.80
O VOL. 4: Covers mfrs. from Philharmonic to
Shaw. #143-4 ..... . .$1.80
0 VOL. 5: Covers mfrs. from Sparton to Zenith.
#143-5 $1.80
O VOL. 6: All new coverage, through 1954, no
duplications . Admiral to Firestone.
#143-6 $1.80
 VOL. 7: New Coverage, from General Elec-
tric to Raytheon. #143-7 $1.80
0 VOL. 8: New coverage, from RCA to Zenith.
#143-8 .. $1.80

PICTURE BOOK OF TV TROUBLES
by Rider Lab. Staff
A fabulous series of definitive, practical books
that teach recognition of faults in TV receivers.
O Vol. 1: Horizontal AFC -Oscillator Circuits.
#168, 80 pp.,_ $1.35.
O Vol. 2: Vertical Sweep -Deflection Circuits.
#168-2, 96 pp., $1.80.
0 Vol.

168-3,
3: Vid96 eo 1-F

$1 .8 0.
Video Amplifier Cir-cuits. # AP,D Vol. 4: Automatic Gain Control Circuits.

#168-4, 96 pp., $1.80.
Vol. 5: Horizontal Output & H -V Circuits.

4168-5; 108 pp., $1.80.
O Vol. 6: Horizontal & Vertical Sync' Circuits.
#168-6, 120 pp., $1.80.
 Vol. 7: Sound Circuits & L -V Power Sup-
plies. #168-7, 64 pp., $1.50.

TV REPAIR QUESTIONS & ANSWERS
by Sidney Platt
A practical, extremely useful series of question
and answer books on the troubles in, and the,re-
pair of, TV receivers.
O #173, Front Ends: 128 pp., $2.10.

#173-2, Video Circuits: 128 pp., $2.10.
#173-3, Sync & Sweep Ciicuits: 140 pp.,

$2.10.
D #173-4, Deflection & H -V Circuits: 128 pp.,
$2.10.
O #173-5, Sound & L -V Circuits: 120 pp.,
$2.10.

NOW
AVAILABLE

RIDER'S TV 20

The only source of unabridged
factory prepared and factory
accurate TV receiver servicing
information

LIMITED PRINTING
Reserve your copy at your jobber.
If your jobber does not handle
Rider Manuals, write direct.

NEW BOOKS
0 HOW TO INSTALL & SERVICE INTER-

COMMUNICATION SYSTEMS by Jack Darr
The growth of the intercom as a modern tool
of business presents an important service and
installation opportunity. This book covers com-
pletely installation and maintenance of com-
mercial intercommunication equipment.
Soft Cover, 152 pp., 5V x 81/2", illus.
#189 Only 83.00

REPAIRING TELEVISION RECEIVERS
by Cyrus Glickstein
The most modern completely practical book,
written by an expert with long experience in
television receiver repair. Devoted to trouble-
shooting and repair techniques which are
modern, yet down-to-earth. Covers the use of
simple as well as elaborate test equipment of
all kinds. Profusely illustrated.
Soft Cover, 212 pp., 51/2 x 81/2", illus.
#191 Only 51.40

SERVICING TV AFC SYSTEMS
by John Russell, Jr.
This book discusses the trouble, location, and
repair of the major types of .AFC circuits used
today ... as well as some of the less common
AFC systems the technicians may encounter.
Waveforms, components, common faults, and
their diagnosis are presented in a manner that
affords the reader a thorough understanding
of AFC circuits. Supplemented by more than
'5 illustrations.
Soft Cover, 128 pp., 51/2 x 131/." illus.
#19", Only .82.70

MUST READING FOR SERVICEMEN

O TELEVISION-HOW IT WORKS (2nd Edition)
by J. Richard Johnson
The most modern and authoritative text describ-
ing the theory of operation of all black -and -white
television receivers. Each part of the receiver is
explained in thorough detail and in a manner
that makes the functioning of the components
and the organization of the circuitry completely
understandable. Fully illustrated. #101, MARCO
cover, 352 pp., 84.60; #101-H, cloth bound, $5.50.

O SERVICING TV VERTICAL AND HORIZONTAL
OUTPUT SYSTEMS by Harry Thomas

Technicians and students will here find a com-
plete discussion of vertical and horizontal output
systems and their operation. #150, Soft cover,
176 pp., illus., $2.40.

ALL WHO WANT THE BEST

IN TV SERVICE INFORMATION
ON

R C A EMERSON SYLVANIA
PHILCO MOTOROLA HOFFMAN
ADMIRAL CROSLEY WESTINGHOUSE
G E ZENITH PACKARD-BELL

Covers Production 1 9 5 0-1 9 5 6

...ASK YOUR JOBBER ABOUT

RIDER'S NEW

S D 0
("single diagram only")

ONLY 5O PER CHASSIS!

RIDER books, manuals, S D 0
are available at your Parts Job-
ber. Look for the RIDER BOOK-
SELLER. If these RIDER boolCs
are not available, order direct by
checking books desired in this ad.
FREE! FREE! Handsome genu-
ine leather, gold stamped book-
mark - lasts a lifetime - if you
write today for FREE 1957 Spring -Summer
Catalog SD -4 of- all RIDER Books.

JOHN F. RIDER PUBLISHER, INC. 116 West 14th Street, New York 11, N. Y.

THE ANSWERMAN

Inquiries Sent To The Answerman Will Be Acknowledged Only

If Accompanied By Radio -TV Service Firm Letterheads.

BY ELECTRONIC SERVICING TECHNICAL STAFF

Answerman:
I have a Crosley chassis 484 which has

not as good vertical linearity as I would
like to see. I have checked everything
and can't seem to find anything wrong.
Can you suggest something that will
improve the vertical linearity in this
receiver. Although it is not objection-
able to the customer I do know that it
is not perfect and would like to make
it better.

C. W.
Chicago, Ill.

Crosley Television Service informa-
tion has made available a circuit im-
provement for this receiver that will
improve the vertical linearity in those
receivers in which this is found to be
desirable. The changes involve the re-
moval of resistor R181, the addition of
R186 and the changing of R180 from
5.6 K to 10 K ohms. These circuit
changes have been incorporated in

1/2 6CS7
VER7:OUTPUT

J.. o470

.047uf

RI86

5.6K
RI80 5 EG

116117:

T 410V

CHANGE ADO

TO 10K

8.2
MEG

5.6K.

390
2.5K
VERr
LIN.

REMOVE

Fig. 1-Changes to improve vertical
linearity in Crosley chassis.

chassis coded E or later and are shown
in Fig./.

Dear Answerman:
I have a case of vertical stretching in

the upper portion of a GE "S" model.
I have tried such things as vertical out-
put transformer, output tube, etc., and
have not been able to correct it. What
might be the least suspected cause of
this type of condition?

E. G.
Philadelphia, Pa.

There is one component in TV re-
ceivers employing vertical retrace sup-
pression that often causes this type of
trouble. This is the coupling condenser
C212, shown in Fig. 2. This condenser
frequently shorts and produces the effect
of stretching as noted in this case. It
is suggested that the replacement con-
denser have a higher voltage rating
than the defective one removed.

VERTICAL BLANKING PULSE
TO MX TUBE

V1089
1726BL7GT
VER 7: OUTPUT .0330,

Fig. 2-Vertical stretching may be
caused by defective C212.
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Mr. Answerman:
I have a TV set that exhibits poor

interlace. I doubt that the set ever had
a normal presentation as far as interlace
is concerned but since it otherwise
works very well I would like to correct
this condition. Pairing of the horizontal
lines is common in about all positions
of the vertical hold control. What is
the best approach in overcoming this
problem?

A. L.
Columbus, Ohio

Line pairing or poor interlace is usu-
ally due to the presence of a horizontal
deflection pulse finding its way into the
vertical oscillator grid circuit. What oc-
curs is that some radiated or coupled
pulse from the horizontal deflection
system prematurely triggers the vertical
oscillator and prevents the vertical
sweep from starting the second field
slightly below the first. The result is
that the lines are paired instead of
interleaved. To correct for this condi-
tion first investigate the integrating net-
work for changes in capacitance or re-
sistance. The addition of filtering into
the circuit might be considered so as
to remove the undesirable horizontal
pulses if they exist there. Another pos-
sible cause is that the leads from the
vertical hold control may have induced
in them the horizontal deflection pulses
which disturb the vertical oscillator
circuit. The best approach to the prob-
lem is to determine the manner in
which the horizontal pulses are reach-
ing the vertical circuit. This is done
experimentally. Some receivers, because
of their component layout and the close
proximity of the horizontal deflection
circuitry to the vertical circuit, inher-
ently exhibit poor interlace and might
possibly require extensive redesign to
be fully corrected.  I

FASTER SEALS

I
HELP CRIPPLED CHILDREN

National Society
for

Crippled Children and Adults
11 So. LaSalle Chicago 3

Rif& from the carton...

ArfAt for the set!

No guessing...
No fussing...

No wasting
precious time and effort.

Right from the "RTV"* green
carton, you get the right replace-
ment control matched to original
specifications.

* Reg. U. S. Pat. Off.

Ask your Clarostat distributor

for "RTV"* Replacements !

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

In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.
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IN THE previous issue, part one of this
series discussed the record and tape

playback preamplifier, the RIAA and
older AES playback response curves,
and delved into bass boost circuits. Part
two will explain other conditions affect-
ing hi-fi reproduction such as rumble,
unbalance between woofer and tweeter
speakers, etc.

Presence Controls
A presence control is something the

"purists" resent, but which many hi-fi
fans find quite interesting. It is noth-
ing more than a low -Q resonant circuit
inserted at some point in the preampli-
fier to give a gentle "bump" to the re-
sponse curve of the system at frequen-
cies between about 2000 and 4500 cps.
This is nothing more than a little trick
used by "pop" recording manufacturers
for years to make singing vocalists seem
to stand out from the accompanying
orchestra. Since the circuit is usually
passive, nothing much can go wrong
with it. We mention it here simply so
that you won't be surprised, when tak-
ing the response measurement of a

pramplifier equipped with this gim-
mick, to find a 5 or 6 db rise at some
mid -frequency for no apparent reason.
The effect is usually adjustable by
means of a potentiometer and can be
cancelled out for program material that
does not warrant this "refinement."

Record Scratch Filters

These circuits, sometimes built right
into preamplifiers and sometimes sold

(.1

44 0
-4
8

/2
";L /6
tu

20
24

4.1 28

c\I

R MBLE FILTER
SC ATCH

BASS TREBLE
CONTROL-CONTRO

CUT CUT

0 0
,r) O

O
O

LT R

O
O

FREQUENCY IN CYCLES PER SECOND

O
O

ri

Fig. 7-Effect on audio response
curve of filters and controls.

Equalization in Hi A Systems by LAWRENCE FIELDING

Frequency response equalization is further considered in relation to
presence controls, de -emphasis circuitry, loudspeaker padding,
and rumble and record scratch filters, showing their effects.

PART 2

as separate equipment, are a worthwhile
addition to a hi fii system, particularly
if the proud possessor owns many older,
78 rpm recordings. The principle here is
to retain as much of the music as
possible while filtering out the maxi-
mum amount of surface noise. The
problem is not as difficult as it would
seem if you bear in mind the fact that
most older, "scratchier" records had
very little musical content above 5000
cps and that record scratch, as such,
consists of frequencies above this point.
The reason this filtering cannot be done
with conventional tone controls is that
their rate of cut (or slope) is too grad-
ual, and for reasonable attentuation of
scratch frequencies they would neces-
sarily take a big bite out of the music
portion of the spectrum as well. Scratch
filters, on the other hand, are composed
of both inductances and capacitors and
can provide attenuation rates of as
much as 18 db per octave, as shown in
the comparison graph of Fig. 7. The
shaded portion illustrates how much
useful spectrum would have to be sacri-
ficed to achieve equal attenuation at 10
kc using only tone controls. The big-
gest trouble encountered with scratch
filters of this type involves hum. Be-
cause large inductances are usually
present in the circuit, hum pick-up is
apt to take place. Many users of such
filters have them inserted in the chain
at a point of too low a signal level. Thus
the hum is particularly annoying. A
quick cure involves nothing more than
re -locating the filter electrically. For
example, if a separate scratch filter is
interposed between a preamplifier and
an amplifier and the hum level seems

too high, the chances are that the ampli-
fier has too much gain and the pre-
amplifier not enough. By increasing
the volume setting of the preamplifier
and correspondingly decreasing the in-
put level adjustment of the power ampli-
fier you can, in effect, improve the
signal -to -hum level to a satisfactory
point. Remember, doubling the voltage
level into the filter will improve its
signal to hum ratio by two to one (6
db). Do not carry this procedure to
extremes because many preamplifiers
begin to show signs of distortion when
driven to levels exceeding 1 or 2 volts.

FM De -Emphasis characteristics

If a customer complains that his FM
reception has suddenly become shrill
and "hissy" the chances are that the
de -emphasis capacitor has opened up.
Just as in record making, FM broadcast-
ers deliberately introduce a substantial
amount of pre -emphasis before trans-
mission. The receiver, on the other
hand, is designed to attenuate the highs
and restore normal balance (at the same
time suppressing unwanted hiss and
noise, as in record playback). The
amount of de -emphasis agreed upon by
the industry is an attenuation of 11 db
at 8200 cps. Of course, this cannot be
readily checked without rf, FM genera-
tors, but the components used to accom-
plish this de -emphasis are easily found
and measured. The network used con-
sists of a series resistor and a shunt ca-
pacitor to ground, immediately follow-
ing the FM discriminator or ratio de-
tector. The product of the two values

(R in ohms times C in farads) is called
the time constant and should equal
about 75 x 10' (.000075). Thus, a 75
K resistor and a 1000 Igkfd shunt capaci-
tor would comprise a proper combina-
tion for correct fm de -emphasis. In this
instance, a shift in value of the 75K
because of heat, or an open 1000 ,aktfd
capacitor would result in completely un-
balanced and unnatural sounding FM
reception.

Loudspeaker Padding

Many hi fi enthusiasts, in their quest
for perfect sound, have assembled two-
way and three-way loudspeaker sys-

tems which have anything but flat re-
sponse. That is not to sty that any one
of their speaker selections was a poor
choice. The fact is, the acoustic effi-
ciency of loudspeakers varies greatly
between units of different manufacture
and occasionally, even between units
bearing the same model number. It is
not uncommon to find speaker efficien-
cies as low as 1% or as high as 15%.

AMR
OUTPUT

WOOFER
(LOW EFFICIENCY)

TWEETER

(HIGH EFFICIENCY)

"L"-PAO ACTS AS VOLUME
CONTROL FOR MORE
EFFICIENT TWEETER

Fig. 8-An L pad for balancing the
tweeter and woofer speaker outputs.
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We will go into this subject in much
more detail in the future. For the
moment, -however, it can be readily
seen that if a "woofer" (low frequency
speaker) having an efficiency of 1% is
teamed up with a "tweeter" (high fre-
quency speaker) having an efficiency of
5%, the result will be an overabundance
of "highs." The easiest way to solve
this one is to install a "pad" in the
circuit of the overly efficient component
as shown in Fig.. 8. This device, tech-
nically termed an L pad, acts just like
a volume control and enables the user to
balance the output of the more efficient
component against that of the less
efficient one. The pad is usually
mounted at the speaker to minimize
extra stringing of wires around the
room. Actual adjustment of the pad
cannot, of course, be done with in-
struments and is a subjective matter
between your customer and yourself.
It is usually better to rely on your cus-
tomer's judgment here, because he is
the one who is most familiar with the
sound of his system. Once adjusted, no
further attention need be given to this
control unless some major refurnishing
or re -layout of the room furnishings
takes place.

Turntable Rumble Filters

Like their "scratch filter" counter-
parts, rumble filters serve to reduce or
eliminate this low _t'requency disturbance
caused by somewhat inferior record
changers or turntahles. Rumble troubles
usually lie in a band of frequencies be-
tween 10 and 60 cps. While it is true
that the lower end of this band is in-
audible anyway, the presence of such
frequencies can, nevertheless, cause an
annoying form of distortion. If the
speaker cone is caused to move back and
forth by a large amount at say, 10 cps.,
it means that portions of the regular
program content are superimposed upon
the speaker cone when it is in a highly
distended position. Under these circum-
stances, the stretched cone will repro-
duce even the mid frquencies with
distortion and reduced efficiency. The
overall effect is not immediately ap-
parent, but becomes annoying after ex-
tended listening. The best way to check
for rumble is to gently touch the speaker
cone with your fingertips (either from

[Continued on page 56]

BUSS FUSES provide maximum
protection against damage due
to electrical faults

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

To make sure BUSS fuses will clear
the circuit should an electrical fault
occur,-BUSS fuses are electronically

457

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

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

By safeguarding users' equipment
against damage-and by eliminating
needless fuse blows-BUSS fuses give
you double protection against loss of
customer goodwill.

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

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

BUSS fuses are made to protect-not to blow, needlessly TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

BUSS

Makers of a complete
line of fuses for Some,
farm, commercial,
electronic, automotive
and industrial use.

ELECTRONIC SERVICING APRIL, 1957 13



Leave a trail
of happy customers...
replace with Sonotone Cartridges!

Every time you replace with a Sono -
tone 1P (single -needle) or 2T (turn-
over) you're sure of another highly
satisfied customer. Both Sonotone
Ceramic Cartridges give sparkling,
long-lasting and trouble -free per-
formance-almost always better than
original equipment.

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

And every time you replace with a
Sonotone, you're better off, too. Both
models mount the same easy way-
take care of over 90% of your quality
replacement calls! With only 2 mod-
els to work with, you can do the
same job the same way, time after
time, easier and faster.

Electronic Applications Division

SONOTONE O

CORPORATION
ELMSFORD, N. Y.

IN CANADA, CONTACT ATLAS RADIO CORPORATION, LTD., 50 WINGOLD AVE., TORONTO

Test Equipment
TRANSISTOR TESTER KIT

by the Technical Staff
of KIT-TRONICS

TKIT-TRONICS Model TT -2
1. Transistor Tester is a new high

precision unit for testing PNP and
NPN transistors and semi -conductors.
It is available either in kit form or
wired and tested. The TT -2 measures
basic parameters of the transistor under
test. As such, it corresponds to a mutual
conductance tube tester as contrasted
to the cheaper emission type of tube
tester. It features a 4/8" rectangular
meter with a 2% movement and 1%
precision components. It is housed in
a molded phenolic case and is com-
pletely self contained and self calibrat-
ing.

It permits the serviceman to test a
transistor without charts, and even
without knowing in advance whether
the transistor is NPN or PNP. The
tester will determine the polarity of the
transistor without damaging it.

The development laboratory and uni-
versity laboratory will appreciate the
quick and accurate tests provided by
the tester. The audio fan will be espe-
cially well pleased with the feature
which permits him to match like or
unlike (i.e. NPN-NPN and PNP-PNP
or NPN-PNP) pairs in push-pull appli-
cations, for both gain and leakage.

Ranges include current gain BETA
0-100 and 0-300, an expanded ALPHA
scale 0.50 to 0.99 and Leakage Ibo.

CURRENT
LIMITING
RES/S TOR

Fig. 1-Simplified circuit used for
testing emitter to cathode leakage.

Circuit Description

The tester operates the transistor un-
der test as a dc amplifier in a common -

emitter configuration.
The function is first set to switch

select circuits for testing the transistor
leakage Jim between the emitter and the
collector, as shown in Fig. 1. This posi-
tion also provides for testing the tran-
sistor for short or open, and for meas-
uring the front -to -back ratio of xtal
diodes by using the TYPE switch to
reverse polarity.

Next the selector switch is set to the
CAL position and the calibration cir-
cuits are brought in to operation. A
precise one microampere reference bias
is placed on the base of the transistor
under test, using 1% components. (see
Fig. 2)

The selector switch is then turned to
position BETA -300 and the base cur-
rent is automatically increased by ex-
actly 3.333 microamps, (Fig. 3). An in-
crease of 1 ma in the collector current
would correspond to a current gain of
exactly 300. The function is linear and
the meter BETA scale is calibrated
from 0 to 300.

If the transistor under test is found
to have a BETA of 100 or less, the
selector switch is advanced to the
BETA -100 position. Here the base cur-
rent is automatically increased to a

value exactly 10 microamps above the
reference bias. A collector current of 1
ma would correspond to a current gain

E POWER
SUPPLY

1%
BIAS
REFERENCE
RESISTOR

CALIBRATION
CIRCUIT

Fig. 2-Simplified circuit for cal-

ibrating the tester (CAL position).
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/%

ALPHA
BETA p50-0.99
0-300

Fig. 3-Pcsition BETA -300 for deter-
mining current gain of transistors.

of 100 and the BETA scale is therefore
calibrated from 0 to 100.

The measurement of ALPHA,
strictly speaking, requires operating the
transistor in a common -base configura-
tion. The direct measurement of
ALPHA in such a circuit is not very
practical since the range of interest
(0.9 to 0.9999) is compressed into the
upper ten percent of a linear meter
scale. Fortunately ALPHA is equal to
BETA/(1 ± BETA) and the ALPHA
range of interest can be displayed on
most of the meter scale, using a loga-
rithmic calibration. Accordingly the
meter is calibrated to indicate ALPHA
from 0.5 to 0.99, corresponding approxi-
mately to the BETA range 0-100.

Values of BETA greater than 100, i.e.
100 to 300 on the BETA -300 range,
correspond co vaues of ALPHA greater
than 0.99. For example, a BETA of
200 corresponds to an ALPHA of about
0.995, a BETA of 250 to an ALPHA

20
/9
/8
/7
/6
/5
/4
/3
/2

07

4
3
2

.3 .4 .5
-rbo in MA

8=200

B=300
.6

Fig. 4-Base collector leakage is

read directly from above curves.
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IN GLAMOROUS NEW YORK CITY-ALL EXPENSES PAID PLUS $100 CASH

WAN A WEEKEND AT THE WALDORF FOR 2
IN THE PYRAMID TWIST -MOUNT CAPACITOR CONTEST

TOTAL -141 WONDERFUL PRIZES-PLUS A PRIZE TO EVERY ENTRANT . SERVICEMEN, ENTER NOW! YOU CAN'T LOSE!

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

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

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

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

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

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

TEN 5th PRIZES: 10 JENSEN professional speaker units consisting of
a D-30 lifetime driver unit and RT-20 rectangular horn. dlr. net $44.40
per set.

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

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95
in Pyramid capacitors, metal tool box and tool kit. dlr. net $29.95.

THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you
$10. (dlr, net) of Pyramid capacitors at your distributor.

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

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

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

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

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

CONTEST No. 2

Ooh

Identify CI,A,B,C,D
CONTEST CLOSES JULY 15,1957

A PHOTOFACT STANDARD NOTATION SCHEMATIC C Howad W Sours a Co.. Inc

JUDGES: M. Harvey Gernsbeck, editorial director, Radio -Electronics

Oliver Read, D.Sc., publisher, Radio & Television News
Howard W. Sams, chmn. board, Howard W. Sams & Co., Inc.

HELPFUL HINTS

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

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

WHO MAY ENTER

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

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

A WEEKEND AT THE WALDORF FOR 2

5,

9- '4114-'4. -
Q+

Q -
CAPITAL AIRLINES

PHOTOFACT FOLDERS

MAIL THIS ENTRY BLANK NOW!
Pyramid Twist -Mount Contest, Dept J
Pyramid Electric Co.
P.O. Box 655, Tyler Park Station, North Bergen, New Jersey

Entry No. (1) (2) (3) (4)-(check one)-Is: Pyramid stock No

Twist -Mount values

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

Contestant's name Position

Contestant's address

City Zone State

Employer's Firm name

Employer's address

City Zone State

My jobber's name and address

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

Capacitors, Selenium Rectifiers-for original equipment, for replacement

PYRAMID ELECTRIC COMPANY North Bergen, New Jersey

ELECTRONIC SERVICING APRIL, 1957 15



MORE TV SIGNAL GAIN AT LOWER COST

FOR ALL VHF INSTALLATIONS...

Automatic Broadband
VHF BOOSTERS and AMPLIFIERS

Whether you need signal amplifiers for a 2000 -set master TV system or
a booster for a single TV receiver, there's a B -T unit that's designed for
the job.

Most TV technicians and installers will say 'amen.' They have learned that
they can rely on products bearing the B -T Labs symbol. Rigorous factory
quality control of construction, gain and match assures dependable and
uniform performance of each product that goes out into the field.

And for positive proof of El superior engineering ...
2,710,314 covering automatic broadband circuits

Exclusive patents: 2,710,315 and relays have been granted to
2,609,466 Blonder -Tongue.

Check to see which one of these units will clear up your specific signal
gain problem.

VHF AMPLIFIER Model MLA
Powerful all -channel VHF cascode amplifier with more
than 37 db gain. Has variable gain controls for equal-
izing high and low bands. Output on each band: 1.25
volts RMS, flat to within 2 db. Self -powered. Matched
input. 75 -ohm coax fittings at input and output. When
used with MAGC maintains constant output level.

$132.50 list

COMMERCIAL ANTENSIFIER Model CA -1
A popular broad band VHF amplifier for antenna and
line applications. Gain: 26 db on low band and 24 db
on high band. Low noise circuit. Matched 75 ohm and
300 ohm input. Gain control. Self -powered. $84.50 list

ANTENNA BOOSTER Model AB
with Remote Control

More than 25 db gain. Most popular broadband an-
tenna amplifier in weatherproof housing with mast-
mounting bracket. Remote control power supply
located near set. Furnishes either 24 or 110 volts to
amplifier, as desired. Single line carries power 'up'
and signal 'down.' On -off' is automatic with TV set.
Swing down chassis for easy servicing. $99.50 list

HOME BOOSTER Model HA -3
Provides more than 16 db gain. Automatic 'on -off'
operated by TV set. No tuning. Features low -noise,
push-pull, broadband circuits. Self -powered. $47.00 list

This Typical Response Curve means superior performance
- greater gain with lower noise, flatter response, mini-
mum maintenance req ,rements, and lower initial cost.
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FREQUENCY IN MEGACYCLES

Dept. SD -4 M
BLONDER -TONGUE LABS., INC.

9-25 Ailing Street, Newark 2, N. J.

Industrial TV Cameras  TV Systems  VHF and
UHF Amplifiers and Converters  TV Accessories

of about 0.9% and a BETA of 300 to
an ALPHA of almost 0.996677.

The other important parameter of
leakage Ice, the base collector leakage,
can be read directly from the curves of
Fig. 4 after I ho and BETA have been
measured.

General purpose consumer equipment
such as hearing aids, portable radios
and auto receivers are using transistors
having BETA in the 20 to 100 range. A
few types with BETA above 100 have
been introduced. One Transitron unit
has a design center BETA of 180. After
a little experience the service engineer
will know the approximate gain re-
quired for the several popular transistor
circuits in radio receivers and industrial
applications.

SIMPSON MODEL 382 HORIZONTAL

SYSTEM ANALYZER

by R. Patejunas
and P. DePaolo

THE Model 382 contains two separate
circuits to perform its functions as

a Horizontal System Analyzer and Ca-
pacitor Tester. With the function switch
in the "SHORTS" position, the circuits
are arranged to test horizontal systems,
flyback transformers and yokes for
shorted turns. The other positions of
this switch are for checking continuity
and for measuring capacitance.

F I SW 1
I AMP
3AG

II7 V
50 -60 /1./

TI RI
31.5v

116 V

0

,R: 31.5 V

'0 472.5K17
± I %

3.15 V

X6.3V

PL447

Short Tests

A 6K6 tube is used in a self rectifying
oscillator circuit similar to that of a grid
dip meter but used in a manner which
causes the meter indication to be largely
a function of the "Q" of the external
device attached to the test leads. When
a component or group of components
(a horizontal system) is connected to
the test leads, and either one or more
of the components is shorted or contains
shorted turns, power is drawn from the
oscillator and feedback from the plate
circuit to the grid circuit is reduced.
This reduction in the energy fed to the
grid reduces the grid current and the
microammeter which is measuring the
grid current drops down scale. This is
only true if shorts are present in the
component (yoke, or flyback trans-
former) or group of components being
tested. (See Fig. 5).

It should be pointed out that there
may be cases where very high "Q"
components are tested. This applies in
particular to a high efficiency deflection
system and its component parts (yokes
and flyback transformer). The Model
382 is adjusted so that the pointer is set
to the ADJUST mark on the meter.
The clip leads are then connected to
the yoke or flyback transformer and the
meter actually goes up scale or even
"off" scale. This is completely normal

[Continued on page 54]
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Fig. 5-Schematic diagram of Simpson Model 382 Horizontal System Analyzer.
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CHANNEL MASTER "SHOWMAN"

Channel Master Corp. announced a radically new
indoor antenna, the Showman. The Showman is
specifically designed to overcome the principal con-
sumer objections to "rabbit ear" antennas, which
may be unsightly with clumsy maneuverability. It
is smartly styled in the latest fashion mode. A wide
range of elegant color combinations offers the con-
sumer an opportunity to match the antenna with
their specific decor.

TELREX "QUICKIE"

Telrex Labs. announced its new high-performance
"Conical -V -Beam" designed for the replacement -
market as a low-priced, good -quality, durable, sim-
ple -to -install TV antenna. As its name implies
'Quickie" is easy to assemble and quickly installed.
This low -price, all -aluminum conical is rugged in
design and has no plastic substitutes. Butterfly
clamps are all -aluminum. The elements are doweled
tubular, and position automatically.

JERROLD "TRAP -EASE"

The Jerrold "Trap -Ease" is a tunable "deep -notch"
antenna trap (greater than 50 db) that permits TV
viewers to remove "beat" or "herringbone" pat-
terns caused by strong adjacent channel sound or
video carriers. Trap -ease works with any TV re-
ceiver and any 300 -ohm antenna that would nor-
mally bring in pictures from the distant stations
if the interfering adjacent channel were not on.
Regular reception is not affected by the unit.

SNYDER'S "ELDORADO"

A high -style advance -engineered auto radio an-
tenna which can be easily adjusted to fit the lines
of any automobile and which is designed either for
fender mount or twin rear -deck installation, is on
the market under the name of the "Eldorado," a
product of Snyder Mfg. Co. The "Eldorado," a
gleaming triple -chrome plated antenna with a die-
cast base assembly and super -mount fits snugly
either on a front fender or on rear decks.

TACO "EXTRA -GAIN" ANTENNAS

Taco distributors are introducing the new Top -
liner antenna made by Technical Appliance Cor-
poration. The antennas represent a complete de-
parture from previous broad -band antennas, with
resulting higher gain and better all-around elec-
trical characteristics. One outstanding feature is

the streamlined, compact design that not only
looks better when installed, but also has a very
definite mechanical advantage in minimizing wind
resistance.

1

ELECTRONIC
SERVICING

NEW ANTENNAS

TV ANTENNA

The Trio Manufacturing Company announces the
introduction of their new 1957 Zephyr Royal TV
antenna which incorporates a new antenna develop-
ment known as the "Wing" director. The "Wing"
director is designed to enhance the power and
sensitivity of the "Wing" dipole-a Trio innovation
last year. The Zephyr Royal is manufactured by
Trio Manufacturing Company, Griggsville, Illinois.

WALSCO FRINGE ANTENNA

Impressive performance reports from Walsco en-
gineers are focusing attention on Walsco Elec-

tronics Corporation's latest entry in the super -

fringe antenna field, the new "Super Wizard."
Successfully completing a series of severe tests in
extremely remote fringe areas, the developers claim
it to be the first major antenna to overcome the
reception problems of difficult locations once con-
sidered impossible for good reception.

JFD SNORKEL-TENNA

A new miniature television antenna was announced
by JFD Manufacturing for improving reception of
portable, table and console television receivers.

Featuring 4, 5 or 6 telescoping sections the
Snorkel-Tenna measures as little as 71/4" tip to

tip when closed. Encased in a sturdy colorful in-
jection -molded high -impact styrene housing, the,
Snorkel-Tenna mounts permanently to the back of
any TV receiver in a matter of minutes.

WINEGARD COLOR BEAM

A new "install -it -yourself" outdoor TV antenna
manufactured by Winegard is completely as-

sembled, attractively packaged, and ready for cus-
tomer installation. The Color Beam comes with
lead-in clip, insulators and all other necessary parts
all attached-nothing to assemble-nothing to put
together. Designed to meet the technical demands
of color reception, the Winegard Color Beam is
guaranteed to improve black and white pictures.

ELECTRONIC SERVICING APRIL, 1957 17



Radio Section of Port -O -Rama Models

Power for the radio is derived from
the TV receiver's power supply when
the function switch is turned to radio.
The radio chassis consists of a 6BE6
converter, a 6BA6 as an if amplifier, a
crystal detector, and uses the audio
portion of the TV receiver. When in
the radio position, the function switch
removes the B supply from the sweep
circuits and connects the rf radio
antenna coil to one side of the self con-
tained, telescopic, four section antenna.
This arrangement not only provides
adequate signal pick up but reduces
power consumption and eliminates a

possible source of internal interference.

Deluxe Series

All of the models in the Deluxe series
are 21" receivers incorporating a full
power transformer chassis (5U4GB
rectifier tube and parallel connected
filaments), and the new Standard Coil
Neutrode type tuner for superior signal
to noise ratio and trouble free operation.

Picture Stabilizer Control and IS.
Noise Inversion

A noise inverter is generally used to
provide maximum sync protection in
electrically noisy, weak signal areas.
This is accomplished by cancelling out
all noise pulses which are of greater
amplitude and in the same polarity as
sync pulses.

Figure 5 shows an if type noise in-
verter circuit used by Emerson. A

V3 TO VIDEO DET:
3 RD. VIDEO IF

CI
.68af

0.,

NO/SE
PULSES

C2
68

RI
4700 2

250V *j PICTURE/
,' STABALIZER

R5/
47K

4
11 J-

vv- -vv-

CANCELLED
NOISE PULSES

Bt

SERVICING 1951 EMERSON
104*

The second portion of this illuminating discussion on servicing
Emerson TV receivers considers the circuitry of the noise
inverter, picture stabilizer and amplified pulsed agc stages.

PART 2

manually operated picture stabilizer
control not only sets the proper level
of noise inversion for various areas but
also limits the peaks of the noise pulses
as described earlier (Part one.) (Fig.
3 picture .stabilier control). The opera-
tion of the noise inverter circuit is as

follows. The screen circuit of V-3 is
not fully by-passed due to the relatively
low value of capacitor C-2 (68,uptf). The
screen circuit therefore, acts as a video
detector. V-3 is neutralized by C-/ rather
than by the choice of a proper screen
by-pass condenser as used for the 1st
two if stages. With approximately 150
volts applied to the screen, the curve
of screen current versus grid voltage is
such that very little video information
is detected, but all noise pulses (which
are of the same polarity and greater in
amplitude than the sync pulses) are
greatly amplifi6c1. This results in a

noise pulse to video information ratio
at the screen grid of approximately

NO/SE
PULSES?

3
rt r

R2

PLATE
VIDEO
AMR

100K
C3

.0/,uf

R3

C4

R4
22MEG

470K

R5
/5K

SYNC.
SEPARATOR

Fig. 5-Noise Inverter and picture stabilizer
control circuitry.

seventeen to one. These detected noise
pulses, which are of negative polarity,
are fed through resistor R-1 to one side
of the picture stabilizer control (R-2)
while regularly detected video infor-
mation containing noise pulses of
positive polarity are fed through R-5
to the other side of the picture stabilizer
control. These noise pulses subtract
within the picture stabilizer control
with the result that all noise pulses
which originally were of the same
polarity as the sync but of greater ampli-
tude are now reduced, eliminated, or
even made negative going depending
on the setting of the picture stabilizer
control. By reducing or eliminating
these high level noise pulses, the sync
separator tube will be able to function
properly resulting in very stable sync
performance. The wave shapes indicated
in Fig. 5 are exaggerated for clarity and
would not actually appear on an oscil-
loscope unless the output from the

450V

CI

35V
P.P.

2700
C2

.0221d
*140V

VI
PULSED AGC

DETECTOR

R2
33K

IF
220K C4 AGC

715.uf
R3 R6 =

R5

150K 33K

R4 R7 RF
AGC

1MEG 1K

R8 C3
.15,0

6.8MEG
LOCAL DISTANT

R9
/00K

#/40V

Fig. 6-Emerson Amplified, pulsed agc sys-
tem with local -distance control.

video amplifier were disconnected when
viewing the screen waveshape, and the
output of the V-3 screen circuit were
disconnected when looking at the video
amplifier's contribution to the picture
stabilizer control.

Eldorado Series

There are six models in the Eldorado
series, three of which are UHF -VHF
receivers. This series was designed for
superior operation in all signal areas
(very strong signal areas, extremely
weak electrically noisy signal areas, and
areas with adjacent channel interference
problems). To accomplish this end, a
great deal of emphasis was placed in
the design of the pulsed amplified agc
circuit, the automatic noise inverter, the
sync amplifier and separator circuits,
the horizontal afc system, and the if
system. The Eldorado models incorpo-
rate a die cast front which not only
acts as the mask but also as the picture
tube and chassis support. Because of
this self contained construction, these
models can easily be used for all sorts
of custom installation.

The complete chassis assembly (pic-
ture tube and die cast front) are easily
removed from the cabinet as a single
unit. When out of the cabinet, many
more components are accessible for
replacement purposes without having
to remove the chassis section or the
picture tube from the rest of the as-
sembly.

Amplified Pulsed AGC Circuit

An effective agc circuit is one which
automatically adjusts the gain of the
receiver to maintain uniform contrast
over wide variations in received signal
strength. To do this, the agc voltage

18 ELECTRONIC SERVICING APRIL, 1957



GUIDE

RECEIVERS

by HAROLD BERNSTEIN

Service Manager,
EmersDn Radio Phonograph Corp.

should be able to vary from a few
tenths of a volt negative to about six-
teen volts negative and be dependent
only on the strength of the actual in-
coming signal and not noise. A straight
amplified age system can provide the
necessary wide variation in voltage, but
since a pulsed amplified system samples
only the horizontal sync pulse ampli-
tude, it is not as affected by noise or
the type of picture information being
transmitted and is therefore superior to
the ordinary non -keyed agc. The pulsed
amplified age circuit used in these re-
ceivers is shown in Fig. 6. A horizontal
fly is fed from the horizontal
output transformer to the plate of the
pulsed age detector through capacitor
C-/. The cathode voltage, and therefore
the grid to cathode bias, of V-1 is set by
the ratio of resistors R-1 and R-2 and is
designed to keep the tube cut off during
the absence of the fly back pulse on the
plate. The fly -back pulse at the plate and
the sync pulse at the grid will be applied
at the same time. During this time
V-1 can conduct and C-/ will charge
to a value depending on the amplitude
of the sync pulse and that of the fly-
back pulse. Since the amplitude of the
fly -back pulse remains constant, the
charge on C-; will depend only on the
amplitude of the sync pulse, which is
directly related to the received rf signal
strength. During video time there is

no horizontal fly -back pulse present on
the plate of the age detector and there-
fore the tube will not conduct. Noise
pulses during this time, or changes in
picture content cannot affect the agc
voltage. During tube cut off C-/ dis-
charges through resistors R-3 and R-6,
developing the agc voltage. Almost all

[Continued on page 55]

AU -TIRO NI IC- EYE
TRAINING COURSES
PAEAN MOIRE.
BUSINESS FOR YOU

Courses for experienced service
technicians provide latest repair
information -enable you to do the
job faster and more efficiently.

Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many quali-
fied auto technicians attend these Guide training courses
at no cost other than transportation and living expenses.

The Guide Lamp diploma, awarded only to those who
successfully complete the course, is proof that you're
equipped to give more and better service to more
people-and that means business.

If you're an auto radio service dealer, come yourself, or
send your technicians. There's one of 30 GM Training
Centers near you. Apply through your local United
Motors Service Division Distributor or write
GUIDE LAMP DIVISION  GENERAL MOTORS CORP.  ANDERSON, INDIANA

Jumbo-smze operational panel of Guide's Autronic-
Eye Circuit puts all parts out front for better, more
efficient mstruction.
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MAGNETIC TAPE PLASTIC LEADER

A new plastic leader and timing tape featuring a
special anti -static coating and a 50% increase in
strength has been introduced by Minnesota Mining
and Manufacturing Co., St. Paul, Minn., for use
with magnetic tape. To be spliced to the beginning
and end of a reel of magnetic tape, the new non-
magnetic tape provides a tough protective leader
that makes for easier tape thread -up and prevents
damage to the recorded material.

ELECTRIC MEGAPHONE SYSTEMS

University Loudspeakers, Inc., White Plains, New
York, announces two new self-contained systems
for soundcasting, embodying advanced design and
exclusive features to produce compact, efficient and
lightweight units. The two models, Portable Power -
page (PP -1) and Pistolgrip Powerpage (PP -2) fill

practical applications of outdoor and indoor sound -
casting for self-contained equipment. Both PP -1
and PP -2 are powered by flashlight cells.

60 WATT HI-FI AMPLIFIER KIT

Featuring the ACRO TO -330 output transformer,
the new HF60 power amplifier is the latest in the
EICO line of 52 instruments and HI-FI in kit and
wired form designed and manufactured by Elec-
tronic Instrument Co. of Brooklyn. The circuit
comprises an EF86 low -noise voltage amplifier
direct -coupled to a 6SN7GTB cathode -coupled phase
inverter which drives a pair of ultra -linear con-
nected push-pull EL34 output tubes.

FM/AM TUNER -PREAMPLIFIER

Bogen FM/AM tuner -preamplifier Model R775 pro-
vides ease and accurate FM tuning through the
Bogen Auto -Lock Tuning Circuit according to

Bogen. This unit makes precise adjustments for
accurate reception and then locks into position.
No station "drift" is claimed, or the chance of a
strong broadcast signal dominating the a. f. control
because it does not operate until a station is selected.
FM sensitivity is 2 microvolts for 30 db of quieting.

PDRiAtt awReiG,

Model P-1

POWPPI

11111:1=101

TRANSDUCER ENCLOSURES

A completely new '57 series of Karlson Transducer
enclosures, including kits and asembled unfinished
models with hardwood exteriors capable of fine
furniture finish, has been announced by Karlson
Associates, Inc., of Brooklyn, N. Y. All the enclosures
in this new series offer improvements in perform-
ance based on the establishment of new testing
techniques aided by an entirely new type of micro-
phone which permits precision measurements.

MICAMP MATCHING AMPLIFIER

The Micamp announced by Madison Fielding
Corp., of Brooklyn, N. Y., will find application in
Hi-Fi systems where the problem of matching a
Iow-impedance output to a high impedance ampli-
fier has hitherto been resolved by a transformer.
In addition to providing a 30 db gain from input
to output there is an absolute zero in hum. Micamp
permits the use of high quality, low impedance
mikes with tape recorders and high fidelity systems.

TRANSISTORIZED TAPE RECORDER

Transistorized hi-fi magnetic tape recorder for home -
assembled music systems and industrial sound sys-
tems has been placed on the market by the Radio
Corporation of America. RCA -developed instrument
SRT-2 shown in the display rack is a tape recorder -
reproducer chassis incorporating such design ad-
vances as transistors, printed circuitry, and electro-
dynamic operation which eliminates parts formerly
required to change speed and direction.

TONE ARM KIT

The Audak Company announces that a tone -arm
has been successfully engineered specially for a

do-it-yourself kit. This new Audax kit consists of
only 3 basic parts which anyone can assemble in
about 10 minutes into a complete professional tone -
arm which exactly duplicates the Audax transcrip-
tion arm. Simplicity of design eliminates spurious
responses. The arm weight is supported on a needle-
point. Hence the name "compass -pivoted" arm.

NEW EQUIPMENT CONSOLE

Electro-Voice, Inc., Michigan announces a newly
designed equipment console and bench. The Model
890 console enclosure measures 54" x 16" with a
depth of 171/4". The center storage compartment
will accommodate any size line amplifier. The front
panel of the compartment can be removed for con-
version to record storage or for installation of an
8" speaker enclosure. The record changer drawer
slides forward at a convenient operating height.
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Philco auto radio Model C-5705 used in Chrysler cars.

is found too difficult to get at the screw
concealed by the wiper motor that the
glove box be removed to facilitate han-
dling of the set.

Trouble Shooting

It is important at all times with all
auto transistor sets that the battery
polarity be observed, either in the car
or on the test bench. The "A" lead or
fuse lead must be positive and the
chassis must be negative. Never connect
the negative lead to the aluminum
frame holding the transistor which is
called the "heat sink". This heat dis-

of an associated part may cause its
failure. Therefore the set must never
be operated without a speaker and
checking of parts cannot be accom-
plished by grounding of terminals as in
previous all -tube sets. Never substitute
or clip on parts with the power on since
the normally small voltages and currents
used must operate within close toler-
ances for safe operation of the transistor.

,When no audio is heard, it is best to
check the transistor and its circuit com-
ponents before replacing. The com-
monest intermittent items to check for
causes of transistor failure are the speak -

Auto Radios for 1951-Chrysler

The advent of transistorization and 12 volt plate
supplied tubes have brought on new problems of
servicing and maintaining auto radios of this type.

THE 1957 Chrysler auto radios are
partially transistorized. Model C-

5705 is a five tube plus transistor set,
push button and manually tuned with a
printed wiring chassis. Models C-5707
and C-5709 are six tube plus transistor
sets with a push button and search
tuning. All sets have a rear speaker
socket and panel fader control while
the search tuner sets also include a foot
switch jack and phono socket.

All the power to these receivers, in-
cluding the plate and screen circuits, is
supplied directly by the car battery. This
of course makes the vibrator unneces-
sary, and is made possible by utilizing
newly developed tubes especially de-
signed to operate at very low plate and
screen voltages.

Receiver Removal

Removal of these receivers is accom-

plished simply in the following manner:
1. Disconnect the three connecting

leads, being careful when remov-
ing the speaker clips to grasp the
fibre terminal strip firmly while
pulling evenly on the zipcord leads.
These new type terminals are very
tight fastening and the fibre strips,
as always, are very thin and break-
able.

2. Removal of one bottom screw un-
der the dash, two long Phillips
screws through the bottom of the
front panel and two screws behind
the dash and on either side, loosens
the set.

3. Carefully lift the front escutcheon
to clear the top of the heater con-
trol panel and pull outward, clear-
ing the set through the front of
the dash.

Note: It is recommended that where it

sipator is "above ground" in this set and
while the connection to ground will not
damage the transistor, no output will
be heard.

In all cases, it is well to remember
that the transistor itself is a fairly rugged
component but mishandling or failure

er fader control and the transistor bias
control. A fair indication of transistor
operation is a heavy thud heard from
the loudspeaker when the power switch
is turned on. Also heard is a hissing,
similar to an fin carrier, when no sta-

[Continued on next page]
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There

is a

faster

way

to SPEED SERVICING!
Time is money to servicemen. Thou-
sands of servicemen who have bought
Vol. I VSSS report that it is a time-
saver which helps them pinpoint their
trouble -shooting so they can service
sets more efficiently.

A compilation of specific re-
ceiver service repairs, "bugs,"
chronic troubles, field circuit
changes, manufacturers' pro-
duction revisions, etc. The com-
pilation enables the service tech-
nician to pinpoint what is wrong
with any given TV set and to cor-
rect the fault in the shortest pos-
sible time.

Video Speed Service Systems is guaranteed to simplify servicing all
TV sets. Contains over 600 service items representing over 2500 of the
most serviced TV models now in use. Over 25 different manufacturers'
lines are covered.

CUT OUT AND MAIL
COWAN PUBLISHING CORP., 300 WEST 43rd STREET, NEW YORK 36, N. Y.
Please send me postpaid Video Speed Servicing Systems

Vol. 1 in 0 Paper Bound Edition for $2.95
Vol. 1 in 0 Hard Cover Ring -Binder Edition for $4.95
Vol. 2 in 0 Paper Bound Edition for $2.95

My Check for $ is enclosed.

Name

Address

City Zone State

AUTO RADIOS [from preceding page]

*HI-
-LO+

Fig. 1-Resistance check guide for
PNP transistors.

tion is tuned in.
Power transistors can be rough -

checked by battery operated ohmmeter
resistance readings, as indicated in Fig.
1. It is of utmost importance that the
polarity of the ohmmeter leads be
known, and that the proper polarity be
observed in applying these leads to the
transistor. The resistance in the conduc-
tion direction is very low compared to
the resistance in the nonconducting di-
rection. Low readings are 10 to 100
ohms and high readings are 100,000 to
10 megohms. Checks which show lower
readings than these indicate faulty,
shorting transistors.

When making the bias adjustment
after replacing the transistor, always use
a fibre tool. Shorting the base of the
transistor, which is connected to the
control rotor, to ground, will destroy
the transistor. Before applying power,
center the control rotor and connect a
dc voltmeter from the heat sink to
chassis. With power on, adjust model
C-5705 for 500 ma. or models C-5707
and 5709 for .75 volt bias. Another
method is to connect a dc ammeter in
the collector circuit and adjust model
C-5705 for 500 ma. or models C-5707
and 5709 for 750 ma. current.

There are two types of transistors
used, as indicated in Fig. 2, and either
may be substituted for replacement.
Philco numbers are AR5 and AR6, with
either pin type connections or color
coded wire leads. Where a wire lead
unit is replacing a pin type simply fol-
low the yellow and black color coding
and solder the red lead to a convenient
tie point riveted to the heat sink. In
reverse, the pin type can be used with

COLLECTOR
(CASE)

YELLOW -

0 EMITTER

B E

PIN VIEW WIRE CODE

BLACK -BASE

RED -
COLLECTOR

Fig. 2-Base and wire connections
used in two types of Philco tran-

sistors.

terminal jacks from a miniature tube
socket. When inserted, these jacks must
be insulated by a fibre strip to prevent
shorting to the heat sink. In every case,
be absolutely sure that the transistor
body or collector is securely fastened
flush with the heat sink and both bolts
tight with lock washers.
Important Note-Never use other than
battery -operated meters and equipment
in the transistor circuit. When solder-
ing is necessary, power must be discon-
nected from the set. Care must be
exercised when soldering both on
printed circuit panels and transistor
connections, since excessive heat may
spoil internal contacts.

The tube circuits can be checked in
the usual manner in all but the driver
stage. Tubes can be clicked on the grid
terminals or removed temporarily for
checking. The driver stage, however,
must not be disturbed with power on
since changes of current will affect the
transistor. Substitution of the tube or
its associated parts must be done with
the power off.

Microphonics in most instances is not
due to a faulty driver tube. It has been
found that the output required of this
tube to drive the transistor, necessitates
such close spacing between tube ele-
ments, that excessive vibration will cause
microphonics. In view of this tapping
of the chassis instead of the driver tube
would be the better check.

Where the customer complaint is of
excessive hum and distortion, it is best
to check the bias adjustment and the
filter condensers before condemning the
transistor. Filters can be jumped across

[Continued on page 55]
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Birds of a feather
flock together,

And so will pigs
and swine;

Rats and mice
will have their choice,

And so will I
have mine.

My choice is Ncrelco,
Speakers, of course,

The reason I'm honored
to tell;

Few other speakers are
quite as true,

Or will pl2aee you
half as well.

S

Aforelco 'cc_16.$11". Speakers are avail-
, p

able in 5", 8" or 12" sizes in standard
impedances. Priced front $6.75 to
$59.98. Blueprints are available for
the do-it-yoursef enclosure builder.
Norelco Enclosures .zre available in
three sizes, prim(' from $33.75 to
$119.95.

ADD TO... and improve any sound

system with Xrek,®
*FULL RESPONSE SPEA CERS

Write todcy to Dept. E4 for brochures
one prices of -hese unique speakers.

NOR -11 AMERICAN PHILIPS CO., INC.
100 E. Clnd St., New York 17, N.Y.

II
a

I
II
I
1

I
I.
I

I

I

Ir

I.

Ia

'ideo Speed S'wzoicii, Seple4n4 DATA SHEETS

Mfr.: Admiral

Card No.: AD -14Y-1

Section Affected: Pix.

Symptoms: Sync instability.

Chassis No. 14YP3B

Reason for Change: To improve circuit oper-
ation under high contrast levels.

What To Do:
Replace: R421 and R424 (4,700 ohms) with

3,300 ohms. R422 (39K ohms) with 47K
ohms. This change was included in run
10 through run 12.

Mfr.: Admiral Chassis No. 14YP3B

Card No.: AD -14Y-2

Section Affected: Pix.

Symptoms: Audio distortion.

Cause: Drift, especially during warm-up time.

What To Do:
Add: R211 (100K ohms) across quadrature

coil L202. This change was included in
run 10 through run 12.

Mfr.: Admiral

Card No.: AD -14Y-3

Section Affected: Pix.

Symptoms: Horizontal sync instability.

Chassis No. 14YP3B

Reason for Change: To prevent frequency
drift due to change in capacitance of circuit
component.

What To Do:
Replace: C416 (.0039 p.f) paper tubular

type with a mica type. Admiral part num-
ber 65B21-392. This change was included
in run 10 through run 12.

ADMIRAL
V2018

1/2 5U8
SYNC. INV

6.8K

+ 255 V

R2//

V202
307'6

SOUND DE7:
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Mfr.: Admiral Chassis No. 14YP3B

Card No.: AD -14Y-4

Section Affected: Pix and sound.

Symptoms: No picture and sound due to local
oscillator not operating.

Cause: Under low line voltage conditions
oscillator circuit may cease oscillating due
to lowered transconductance.

What To Do:
Change: C112 (5 Abtf) from junction of

C1/1 and R109 to junction of C111 and
R111. This change was included in run
10 through run 12.

Mfr.: Admiral

Card No.: AD -14Y-5

Section Affected: Pix.

Chassis No. 14YP3B

Symptoms: Picture turns negative or has
silvery appearance at high contrast levels.

Cause: Video amplifier grid and plate re-
sistors may have changed value.

What To Do:
Check: R313 (1.3 megohms). R318 (6.8K

ohms, 2 watts).
Also picture tube.

Mfr.: Admiral

Card No.: AD -14Y-6

Section Affected: Pix and raster.

Symptoms: Insufficient height.

Cause: Resistor increased in value.

What To Do:
Replace: R413 (6800 ohms, 1 watt).

Chassis No. 14YP3B

I
aII
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23 Separate

Heater Voltages

on the Dynamic®

JACKSON 648A
Assure Accurate

Tests for all

Series -String Tubes

...The Correct Voltage

for Every Known or

Presently Planned Type

YOU CAN MODERNIZE YOUR PRESENT 648

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.



Hot-andhumid or cold-and-damp...Aerovox
"DURAMIC" Capacitors give you "trouble -free"
operation even under the most adverse weather
conditions. You avoid costly call-backs when you
specify -and -buy "DURAMIC" capacitors because
the severe -service characteristics are built into
each capacitor.

AEROVOX "DURAMICS"
... utilize a dense steatite case to provide ex-
ceptional protection against humidity. All termi-
nal lead wires are firmly imbedded into the end
seals so that they will not pull out or work loose
even under the most severe operating conditions.

AEROVOX "DURAMICS"
...have that exclusive Aerovox end -fill which will
not soften or flow nor separate from the case at
any rated temperature.

AEROVOX "DURAMICS"
ave excellent power -factor, insulation resist-

ance and temperature characteristics. Operating
temperatures from -55°C. to +85°C. Available
in 10 standard voltage ratings from 200 to
15,000 VDC.

Your local Aerovox Distributor always carries a
stock of Aerovox "DURAMIC" Capacitors in a

wide range of capacitance values and voltage
ratings. While you' -e there ask for your free copy
of the latest Aerovox Catalog with complete list-
ings of all Aerovo( components.

AEROVOX CORPORATION

Distributor Sates Division NEW BEDFORD, MASS.

In Canada: ABIOVOX CANADA. Nonnben, On,

E Ad AnDernn &net! . new Yoh N Y Cobte Annrma N Y

Video Speed Swzoiceof Seplems DATA SHEETS

Mfr.: Philco

Card No.: PH -7E-1

Section Affected: Pix.

Symptoms: Critical horizontal sync.

Chassis No. 7E10 and 7E11

Reason for Change: To improve horizontal
oscillator performance.

What To Do:
Replace: RIOW (15K) with 10K, 1/2 W.

R4 (130K) with 150K, 1/2 W.

Mfr.: Philco Chassis No. 7E10 and 7E11

Card No.: PH -7E-2

Section Affected: Pix and raster.

Symptoms: Insufficient width.

Cause: Low screen voltage under low line
voltage conditions.

What To Do:
Replace: R6 (1500 ohms) with 1200 ohm

resistor.

Mfr.: Philco Chassis No. 7E10 and 7E11

Card No.: PH -7E-3

Section Affected: Nearby radios are inter-
fered with.

Symptoms: Tunable whistle in audio output
of radio.

Cause: Horizontal deflection voltages are not
filtered and prevented from being present
on power lines.

What To Do:
Change: C7 (.047 4) to .1 Af.

PHILCO

ON -OFF
SWITCH

4.7

//7 V.

REC7:
350MA

C7
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PHILCO Video Speed Swtaciolf Systein4 © DATA SHEETS

it

METAL
STRAP

CHASSIS

FRAME

BASE

HOR.
YOKE

HOR.
OUTPUT
TRANSF:

Mfr.: Philco Chassis No. 7E10 and 7E11

Card No.: PH -7E-4
Section Affected: "Popping" noise.
Symptoms: The most probable cause is a

poor ground connection from the chassis
to metal window frame.

Cause: When the metal ground strap makes
a poor contact between chassis, frame and
window a static charge is built up on the
metal frame and window which causes the
popping sound when it breaks across the
air gap or poor connection.

What To Do:
Check: Grounding metal strap beneath the

bottom rail of the metal frame and the
window. The weight of the window will
generally cause good connection and hold
the strap in place. The other end of the
strap should be connected to the chassis
by its pressure as it rests on the end.

Mfr.: Philco Chassis No. 7E10 and 7E11

Card No.: PH -7E-5

Section Affected: Sound.
Symptoms: "Squeal."
Cause: Feedback in the audio amplifier grid

circuit.

What To Do:
Check: Lead dress of inner conductor of

the volume control cable conecting the
grid of the 5T8 audio amplifier tube to
the volume control. Position inner con-
ductor of the cable (black and white
tracer) as close to the surface of the pan-
el as possible. In addition to this, tilt the
audio couplet, 30-6023, toward the 5T8
tube socket as far as possible.

Mfr.: Philco Chassis No. 7E10 and 7E11

Card No.: PH -7E-6

Section Affected: Pix and raster.

Symptoms: No raster or high voltage.

Cause: Shorted horizontal damping condenser
across yoke.

What To Do:
Replace: C6 (82 pf, 3KV ceramic disc type),

Philco part number 30-1246-4.
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RCA
GOLD LABEL
SPEAKERS!

1110MildibiallialliMOMMOVIAINWA.Ww."

Replace dead speakers with
live RCA Gold Label
Speakers. They're short on
installation time . . . long on
customer satisfaction. All
types built to RETMA size
standards REC 148.. .
mounting hardware is
included on most smaller
sizes ... For all your
speaker requirements .. . play
it smart and safe! Be sure
you ask for RCA Gold Label
Speakers .. . at your local
distributor.

RADIO CORPORATION
of AMERICA

COMPONENTS DIVISION CAMDEN, N. J.
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SELL SERVICE
WITH EFFECTIVE ADVERTISING

PART

you are a professional television
technician. You probably spent

some time in an accredited school learn-
ing your profession, have studied many
hours on your own time to keep up
with the almost daily advances made
in television, and are equipped by
knowledge, skill, and experience to re-
pair any make or model of television re-
ceiver with a minimum of delay and
"out of use" time.

Now-you know this, we know this,
and probably a few of the customers
whose sets you have repaired know
this, but who else knows it? Probably
darn few, if you don't advertise, or
don't advertise properly. It is the pur-
pose of this article to show you some
of the more effective ways to sell your
service through advertising, and every
one of them has proven its merit in
actual use. So don't just read them and
forget them-apply them!

The first thing to bear in mind is
that you must, in some way, "individu-
alize" your advertisement. It is neces-
sary to see that your particular ad-
vertisement stands out from the many
who will be using the same basic style
or format. Don't just head up your
advertisement in the newspaper, for
example, with something like "TELE-
VISION SERVICE" or "RADIO AND
TV SERVICE" Look at the rest of
the ads; they say substantially the same
thing, and if a potential customer is
searching for TELEVISION SERV-
ICE, why repeat the original heading?
The name of your concern might be
something like UNITED TELE-
VISION SERVICE or BILL JONES
TV SERVICE But whatever it is, the
thing to push is your name, the name
of the man in charge of your service

By M. E. WIRT

department, or the name of the man
who does the actual bench work.

The next thing to do is to make your
advertisement DIFFERENT. The old
saying that "brevity is the soul of wit"
can also be applied to advertising, but
remember that the DIFFERENT ad-
vertisement catches the eye. Don't let
your ad follow the same lines as all the
rest. Use a little imagination in not
only the composition of your ad, but
also in the way in which it is displayed
or presented. Not only that, but don't
tie yourself down to only one form of
advertising. Many ways of advertising
are available to you, among them being
newspaper, (probably the most effective
for service if used consistently), radio,
television, direct mail, circulars, en-
velope stuffers, handbills, and the tele-
phone directory "Yellow Pages." Last,
and best 'of all, is word-of-mouth ad-
vertising, and this is entirely dependent
on your service quality.

So now you've made your advertise-
ment both personal and different.
What's next? Let's try TRUTH. You
wouldn't want to make a statement
that wasn't true concerning some phase
of your work or a repair job you
have done; the same sense of ethics
won't let your advertisement mislead
anyone, even by implication. Don't use
"half -truthful" statements that may be
taken more than one way. It isn't fair
to the customer to make them believe
one thing when you mean another, and
it isn't worthwhile "sales -wise." You
may fool them once-but if they feel
they've been "had," never again.

There is another facet of advertising
which is sometimes used, sometimes un-
used, and sometimes mis-used, but

[Continued on page 51]

1 Now ... look to ELGIN for
research, design and
manufacturing leadership
American's FULL VISION-FULL
SOUND audio equipment now comes
to you from Elgin! Warehouse and serv-
ice facilities are being maintained in
California, of course; but manufacturing
and product development have been
moved to Elgin to work hand -in -glove
with Elgin's well known styling and elec-
tronics research experts. You can expect
the best . . . in appearance and per-
formance . . . 'from American Micro-
phones.
Does your equipment require a specially
designed microphone? American is now
better equipped than ever to help you!

Mimpkx,
for every use!

3.

FOR BROADCAST QUALITY
1. DR330 Cardioid Dynamic and Ribbon
Microphone meets strictest require-
ments of tv-radio broadcasting and
motion pictures.
2. Presidential Series Dynamic Omni -
Directional Microphone is rugged, com-
pact, quickly converts to 6 oz. hand
microphone.
FOR RECORDING AND
GENERAL P. A. USE
3. D22 Dynamic Omni -Directional Micro-
phone is a beauty queen-and depend-
able too. Quickly converts to hand use.
FOR TAPE RECORDERS
4. Versatile microphone is designed for
hand or desk use, weighs only 2 ounces,
yet gives outstanding performance.
FOR SOUND -POWERED
TELEPHONES
5. No external power source required
for this lightweight, sensitive unit.
Rugged and extremely versatile.
FOR RUGGED, DEPENDABLE
OUTDOOR MICROPHONES
6. A mobile microphone that resists
moisture. Ideal for ship -to -shore and
aircraft installation. High output, shock
resistance.

ELECTRONICS DIVISION
ELGIN NATIONAL WATCH COMPANY

107 National Street, Elgin, Illinois
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Rely on the tube that has always been speci-
fied by leading independent set makers.

6

TUNG-SOL®
Magic Mirror Aluminized

PICTURE TUBES
TUNG-SOL ELECTRIC INC., Newark A, N. J. Sales Offices: Atlanta,
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.;
Detroit, Mich.; Irvington, N. J.; Melrose Park, Ill.; Newark, N. J.;
Seattle, Wash.

Over 8.4 million radios, excluding automobile re-
ceivers were shipped to dealers during 1956, RETMA
reported-an increase of more than 1.3 million over
the number of receivers shipped in 1955. During De-
cember, 1,544,987 radios went into the hands of dealers,
compared with 797,011 radios sent to dealers in Novem-
ber and 1,273,181 units shipped in December 1955.

Nearly 7.1 million television receivers were shipped
to dealers during 1956 to become the fourth highest
year on record. During the last year, 7,028,456 TV set
moved into the hands of dealers, RETMA reported,
compared with the all-time high of 7,421,978 in 1955,
and 7,161,362 and 7,078,000 in 1954 and 1950, re-
spectively.

Bill Ashby, well-known expert and lecturer on
TV servicing, is again on an extended tour of the
country with his Radio -TV Clinic. Underwritten by
the Cornell-Dubilier Electric Corporation and spon-
sored by local Parts Distributors, the Clinic is
scheduled for most of the major cities in the U. S.

Servicemen who have already attended Clinic
meetings have found them unusually helpful. The
Clinic features Bill Ashby's famous "Chalk Talk"-
a unique blackboard presentation, based on the use
of cartoons and sketches that simplify complex
problems. The "Chalk Talk" is followed by a ques-
tion and answer period that gives every serviceman
the opportunity of asking the questions that so
often go unanswered at meetings of this sort.

Multi-Tron Laboratory, this week unveiled the first
basic design change in Cathode Ray Tubes since the
introduction of electrostatic focusing and deflection. The
new tube, called the "Pure Signal" Tube, is of "multiple
beam" design, and it is claimed, takes a signal directly
from the crystal detector, completely eliminating the
necessity for the video amplification circuitry section in
any current TV chassis. According to a statement by
Nicholas Glyptis, President and Research Director of
Multi-tron, and his staff, this "Pure Signal" tube opens
the way for full utilization of transistors, as this tube
can be transistor driven.

A new line of electronic test instruments in kit
form has been launched by the Paco Electronics
Company, Inc., a newly formed division of the Pre -

trade
cision Apparatus Company, now celebrating its
25th anniversary. The PACO kits were unveiled for
the first time at the New York Radio Engineering
Show. They are expected to find wide application
in radio and TV servicing, hi-fi custom -building
and service, electronic hobbies and amateur radio,
science education and technical schools, as well as
industrial testing and quality control.

David T. Siegel, 125 Beach Road, Glencoe, Ill-
inois, died suddenly in Palm Beach, Florida, Friday,
March 8. Mr. Siegel, prominent in the electrical
and electronic industries, was the founder and pres-
ident of the Ohmite Manufacturing Company,
Skokie, Illinois. The firm manufactures resistance
products and other electrical components.

Throughout the rapid growth of the firm, which
was founded in 1925, Mr. Siegel was closely asso-
ciated with all phases of the business. However, he
never lost sight of the fact that people were impor-
tant and he was always in the forefront with pro-
gressive employee relations and modern facilities.

The Delco Radio Division of General Motors an-
nounces the introduction of an all -transistor automobile
radio in the Cadillac El Dorado Brougham, Cadillac's
new luxury model.

The announcement was made in connection with the
annual convention of the Institute of Radio Engineers
(IRE) now being held in New York.

Using 13 transistors and three germanium diodes,
the advanced set requires approximately 90 per cent less
current to operate than a conventional car radio and has
an improved reliability factor of at least .50 to 1,

according to Delco Radio engineers.
Manual, push button and Wonder Bar tuning are

provided as well as a two speaker fader system and an
electric antenna which automatically extends when the
radio is turned on and retracts completely when the
radio is turned off.

The advanced design makes the best use of automatic
gain control to provide reception almost completely free
of fading problems.

Norman A. Triplett, Executive Vice Pesident of
Triplett Electrical Instrument Company, Bluffton,
Ohio, announces effective immediately, Norm Edin-

46 ELECTRONIC SERVICING APRIL, 1957



flashes
ger will assume the responsibilities of marketing
service manager for Triplett. Mr. Edinger is well
qualified to fill this recently created position having
spent fifteen years in various phases of the Triplett
operation. In announcing the appointment, Mr.
Triplett pointed out, "This is only one more step in
our program to provide a more personalized liaison
between our customers and our factory operation."

A testimonial dinner for Julius Finkel, president of
JFD Electronics, Inc., in honor of his 70th birthday,
was held at the Hotel Commodore in New York City on
March 30, 1957. Proceeds from the dinner will be
used for the establishment of the Julius Finkel Free
Loan Fund in Israel. A highlight of the dinner was the
presentation to Mr. Finkel of a scroll signed by all of
his employees.

A unique program of advertising and promotion
for the Snyder "Imperial" 10-D single -mast indoor
TV antenna has been evolved in this area by Snyder
Mfg. Co., Almo Radio Co., Snyder distributor and
all the department stores. Tentatively, the plans
revolve around initial exclusives to the department
stores in the Philadelphia area for an unspecified
limited period of time and guaranteed sales by the
manufacturer. In addition, the initial announce-
ment of the marketing of the antenna broke
here on March 17th over the signatures of all the
department stores for the first time in retail history
in the Philadelphia area, Mr. Snyder disclosed. Here-
tofore, he said, the department stores have never
joined in sponsoring any one product or line of
products in joint advertising.

CBS-Hytron will continue and expand its aggres-
sive support of independent radio -television service
dealers across the nation in its 1957 sales promotion
program, according to an announcement by John
H. Hauser, Distributor Sales Manager, issued from
the company's executive offices in Danvers, Mass.

At a recent sales conference with its national
sales force, CBS-Hytron, the electron tube and
semiconductor manufacturing division of Columbia
Broadcasting System, Inc., set up a new approach
to the problem of giving effective support to the
independent radio -television service industry. The

1957 CBS -Hy tron program calls for extensive na-
tional advertising augmented by concentrated local
promotion aimed at attracting business into the
shops of independent service dealers.

Military secrecy has been lifted from a new elec-
tron tube that adds might to radio's muscles, allow-
ing these electronic devices to see targets more
clearly and farther away. Developed by Raytheon
Manufacturing Company under sponsorship of the
Army Signal Corps Engineering Laboratories, Fort
Monmouth, N. J., the new tube's peak power is
equal to that needed to light a city of 200,000 peo-
ple. Called an "amplitron." the new tube effectively
"beefs up" the radar's performance by amplifying
or boosting the energy output of the basic signal
as much as 8 to 14 times. When added to the air
traffic control radars now being built by Raytheon
for the Civil Aeronautics Administration, the effec-
tive range of these sets will be increased from 200
miles to about 350.

The inclusion of a new permanent dealer aid, the
Select -A -File, in RCA's 1957 Spring portable radio bat-
tery promotion kit, was announced by L. J. Battaglia,
Manager, Marketing Department, RCA Components
Division.

"Designed to support the RCA dealer in his biggest
battery market year," said Mr. Battaglia, "the Select -a -
File is a complete, illustrated, up-to-date source of
battery replacement information for practically every
portable radio currently in use. Contained in a sturdy
steel file box, a data card carries a photograph of a
portable together with the manufacturer's name and
model, plus the recommended RCA battery complement.

P. R. Mallory & Co. Inc., of Indianapolis announced
the unification of its battery activities into a single op-
eration-the Mallory Battery Company. This Company
is a division of P. R. Mallory & Co. Inc., with head-
quarters in Cleveland, Ohio. Officers of the new Com-
pany are Fielder Israel, President; Carl Rudiger, Vice
President; Walter Onorato, chairman of the Management
Committee, and Ray Stone, Comptroller.

The company produces unique mercury batteries,
conventional zinc -carbon batteries and a new line of
solid state batteries.

ro it
'Cult

Rely on the tube that has always been a
favorite with leading independent service
dealers.

we 9

TUNG-SOL®
RECEIVING TUBES

TUNG-SOL makes All -Glass Sealed Eeam Lamps, Miniature Lamps,
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.

ELECTRONIC SERVICING APRIL, 1957 47



CONTACT
This section of ELECTRONIC SERVICING serves as liaison
office between 1) Manufacturers of Electronic devices who
seek qualified service firms capable of acting as their branch
service depots, and 2) Technically qualified, financially sound
Service Firms or independent 'Radio -TV Servicemen who seek
to be appointed as Factory -Trained Branch Service Agencies
for Electronic Equipments Manufacturers in the areas where
they are situated.
Advertising run in this section costs $15.00 per column inch.

QUALIFIED STAFF OF TECHNICIANS
AVAILABLE

All types of Television Service and parts depot
including any electronic equipment. Presently
doing factory service and parts depot. Indian-
apolis, Indiana firm.

BOX 1407, ELECTRONIC SERVICING

SHREVEPORT, LOUISIANA SERVICE

FIRM SEEKS CONTRACT JOBS

TO SERVICE:

Box 1301, ELECTRONIC SERVICING

Three competent technicians with many
years' experience in electronics are pre-
pared to accept service contracts and
assembly work in light electronic equip-
ment. We have 2400 feet of space avail-
able for immediate expansion of our

operation.

Newburgh, N. Y. Firm

Box 1302, ELECTRONIC SERVICING

Item No. Position Title

3 Electronic Engineer

OFFICE, CHIEF SIGNAL OFFICER Room 2C200, The Pentagon
CIVILIAN PERSONNEL BRANCH Washington 25, D. C.

OPPORTUNITIES FOR OVERSEA ASSIGNMENT

Grade Salary Locafion

GS -855 - $6390 p.a. Verdun,
11 France

Supervisory Electronic GS -855 - $7570 p.a. Japan
Engineer (Wire Comm) 12

Allowances

10 per cent
differential.
$2000 p.a.
when with de-
pendents,
$1500 p.a. when
without depend-
ents.

No differen-
tial author-
ized. Quar-
ters allow-
ance of
$2800 p.a.
when with de-
pendents,
$2100 p.a.
without de-
pendents.

Housing

Gov't family quarters
not available. Concur-
rent travel of depend-
ents may be authorized
depending upon size of
family.

Gov't housing author-
ized on a waiting time
basis.

6 Equipment Specialist GS -1670- $7570 p.a. Japan Same as above. Same as above.
12

Qualification
Requirements

Male only. Degree in elec-
trical engineering plus 21/2

years of progressive profes-
sional experience which must
include at least 1 year of spe-
cialized experience in the
branch of engineering for
which applicant is being con-
sidered.

Degree in electrical engineer-
ing plus 31/2 years of pro-
gressive professional experi-
ence which must include at
least one year of specialized
experience in the branch of
engineering for which appli-
cant is being considered.

Total of 7 years experience,
21/2 years of which must in-
clude composing and organ-
izing written info concerning
maintenance and operation of
radio, radar, electronic instru-
ments, photographic equip-
ment power units, public ad-
dress and recording systems,
etc.

NOTE:

Civil Service status not required for positions in Alaska.

KOREA-Family quarters unavailable. Dependent travel not authorized. Male only. Separation allowance authorized for eligibile civilian employees.

OKINAWA-Requests for concurrent travel from Continental United States at GS -9 and above may be applied for on an individual basis.

Further information may be obtained by contacting Office, Chief Signal Office. Civilian Personnel Branch, Room 2C200, The Pentagon, Washing-
ton 25, D.C. You may call Mr. Albert G. Crosetto, telephone number LIberty 5-6700, Extension 52525 or Code 131, Extension 52525.

Dated
2-19-57

In addition to these vacancies, there are openings in Washington and in the vicinity of Winchester, Virginia, for teletype installers, repairers and
operators, communication code clerks, relay equipment operators, micro -wave technicians, electronic engineers and electronic equipment installers and
repairers.

48 ELECTRONIC SERVICING APRIL, 1957



RIDER SPEAKS

JOHN F. RIDER

WERE it not true that many pub-
lishers release books and maga-

zines which can be beneficial to the
home electronics equipment servicing
industry, we would never dare write
this piece. But since there are many,
we feel that we can take the chance
and not be accused of using these col-
umns for personal gain.

There are many services available in
this nation, but we doubt if any of
them are as subject to continuous
change in technology as is the servicing
industry, which has been maintaining
the public's electronic equipment. There
just doesn't seem to be any limit to the
rate at which new ideas appear on the
scene and new brain children make
these ideas practical realities.

To keep abreast of these technological
advances imposes an added burden to
those already being carried by the men
engaged in this work. But there is noth-
ing that can be done to circumvent it;
it just happens to be the nature of the
business. Experience is a very wonder-
ful thing, but the skill accrued from
experience in electronic technology alone
does not appear to be the complete
answer.

We recognize that the experienced
TV technician would be more success-
ful, generally, in the servicing of tele-
vision receivers than the average elec-
tronics engineer with a formal degree,
but without experience. Time is money
in this business and it is doubtful
whether the average engineer without
extensive familiarity with a television
receiver could make his theoretical back-
ground compensate for the tricks of
the trade which the practiced technician
has gathered.

Granting all this to be true, does it
permit setting a limit on how much
theoretical knowledge need be possessed
by the service technician? Does the serv-
ice technician gain anything by im-
posing a limitation on his theoretical
background just because he has the prac-
tical experience? Or is it to his distinct
advantage to possess the broadest pos-
sible theoretical base too ? This doesn't
necessarily imply engineering schooling.
As we see it, it means recognition of
the tremendous scope of the activity of
which he is part; seeing the great ex-
panse of the horizon of possibilities,
and trying to do something about it.

It is said that only death and taxes
are certain. No one knows what fate has
in store, nor what twisting paths op-
portunity will present. To be ready for
these opportunities cannot help but be
important to every one. We hear and
read of many forecasts. Each is more
glowing than the other in what elec-
tronics will do for mankind. Every-
thing within the province of the serv-
icing industry is part of the electronics
industry. Being the kind of activity in
which there seems to be no leveling off
point in the progress being made every
days, it seems only natural to want to
take a bigger bite of everything that is
available and becomes available. Prac-
tical experience alone doesn't make this
possible; knowledge of theory is needed
also.

One of the baffling things we have
heard for many years from many prac-
ticing service technicians is that they
had no time to read. We acknowledge
that servicing is a hard task master.
The hours are long and many jobs can
be irritating. But to go along with this

attitude means a self-imposed limitation
on the future-on the potential of one's
self. Whatever may be the direction a
service technician would want to take
in the electronics field - whether in
or outside the servicing industry - a
grounding in electronic theory will help
to climb many of the rungs on the
ladder upward.

This has become a scientific world
with electronics in the forefront. The
engineer has come into his own. Maybe
everyone cannot be an engineer, but a
strong mixture of theory and practice
offers tremendous possibilities, even
without a formal college degree. The
engineer fresh out of school is shy ex-
perience. It takes years to get it. The
service technician has had the years of
experience. He already has that the-

oretical background which served as

the base for the service activity. To
solidify this, and to broaden it, is not
only advantageous in the expansion of
one's servicing effort as it may be dic-
tated by the future, but it also makes
possible changing the direction in which
one wants to go, if it is to his advantage.

Let's summarize. Time for reading
technical books and magazines should
be found. We realize that servicing is
almost a world of its own-but the bar-
riers should be taken down. Admittedly,
it isn't easy -to acquire technical knowl-
edge after a hard day's work, but the
effort will pay off. The servicing in-
dustry is faced with immediate prob-
lems, but they should not be a deterrent
to nourishing the mind. They should
not he a block to progress.  
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'STOP CB* WITH C -D
*STOP SERVICE CALL BACKS with Cornell-Dubilier's popular "uP"
Twist Prong Electrolytics-specified by leading manufac-
turers as original equipment, adopted by "profit -conscious"
technicians and the top choice for wide -coverage replace-
ment service. Call -back -free dependability is the big reason
why more C -D Capacitors are in use today than any other
make. Complete catalog available. Write to Dept. ST -47.

Cornell-Dubilier Electric Corp., South Plainfield, New Jersey.

SAVE TIME AND MONEY-INSIST on C -D Twist Prong
ELECTROLYTICS.

stop call backs... insist on

o CORNELL-DUBILIER CAPACITORS
SOUTH PLAINFIELD. N. J.; NEW BEDFORD. WORCESTER & CAMBRIDGE. MASS.; PROVIDENCE & HOPE
VALLEY. R. I.; INDIANAPOLIS. IND.; SANFORD. FUQUAY SPRINGS & VARINA. N. C.: VENICE. CALIF.:
a SUB.: THE RADIART CORP.. CLEVELAND, O.; CORNELL-DUBILIER ELECTRIC INTERNATIONAL, N. Y.
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le BURGESS 161571)046VRActi.0

BURGESS BATTERIES FOR
QUICK SALES-EXTRA PROFITS

POINT OF SALE

MERCHANDISING AIDS
THAT SELL BATTERIES

BATTERY PROGRAM

cZ;97/CAYSiV /6747gLLT

WILL INCREASE

YOUR SALES!

Here's a four -barrelled portable

battery promotion that's bound

to boost your battery profits in

1957. Built around proved sales -

getters, the Burgess program

has everything . Be sure to

see your Burgess distributor

soon for complete details about

this big new 1957 promotion.

NEW SALES STIMULATING
PROMOTION IDEAS!

IT'S ANIMATED!
New action display
merchandiser at left
has colorful animated
action. Use in win-
dow or on counter.
Will display assort-
ment of most popular
Burgess portable types
or both batteries and
a radio.

TAU RGES

Window card In full .l3A1TERIES-,-.;
color at right Is just I '11,-
like the one described 367:5K,1/45RE
above except it is not
animated. El -

Full line wire rack
at left accommodates
complete inventory of
radio batteries, Dur-
able, full-time sales-
man. Best merchan-
diser of all!

 BATTERY TESTERS
 OTHER MOTION DISPLAYS

nCONTAPT YOUR RIIROVis ntsirninirrnre coin nrraii S Tnnav,

MiURGESS BATTERIES
A,B,AEJTAta£15TA T

A new dual-purpose wall chart or
counter easel contains Portable

Radio Picture Chart, Replacement

Guide Index and Cross Reference

Chart. Ask your jobber. It is FREE!

DUAGESSIwbrielt.ai.
IRATTER7woleS

L044494g/1\\
11\1\\\\

T T DOW STREAMER

A big, bright full -color window
banner that's double -designed to
stop the customer and tie in with
the other Burgess sales aids for
maximum impact in the store.
FREE!

RETAIL PRICE CARD
Furnishes Burgess portable 7T --

battery numbers, voltages 'L

and up-to-date retail prices \'

in "easy to select" form.

FREE!

REPLACEMENT BATTERY STICKER

Provides ample
space for replace-
ment battery num-
ber and dealer im-
print - a sure repeat business

getter! FREE!

BURGESS BATTERIES
BURGESS BATTERY COMPANY FREEPORT, ILLINOIS

WORKBENCH
[from page 7]

grid current which charges C217 and
C216. This negative charge sets the
operating bias in such a manner that
the tube is beyond cut off and passes
only the most positive portions (sync
pulses). The charge on C217 and C216
leaks off through resistors R226, R235
and R186 towards a minimum reference
voltage developed by the video detector,
Y151. Thus, the clipper bias voltage
which varies with changes in received
signal strength is also used to control
rf and if gain. From V106B the signal
is fed to the phase splitter, V110A, and
then to the oscillator circuit.

With these facts in mind, check
was made at pin 7 of V106A. Here

"Watch, Ma, I'm going to wake
Daddy up by remote control!"

the waveform checked normal (see

Fig 2). A waveform check was next
taken at pin 6 of V106A. The wave
form here was also correct. At pin 2
of V106B, the waveform also checked
correctly. However, at pin 1 of V106B,
the waveform was abnormal. It was
observed that video information ac-

companied the sync pulses in this wave-
form. V106B was therefore not sepa-
rating the sync pulses from the video
information. A voltage check was then
made from the plate, pin 1, to ground
and measured correctly at about 140
volts. The voltage was close enough to
be satisfactory. Next, resistance checks
were made across R227, R236, R228
and R226. All measured correctly ex-
cept R226. This resistor which should

\lave measured 1.8 melts was found to
have a value of 1.8K!! R226 was re-
placed with the proper value and the
receiver then functioned properly.

The extremely low value of R226
caused too rapid a condenser discharge
in the grid leak action. This in turn
lowered the bias on the clipper tube to
a point where the picture information
rode through and incorrectly triggered
the horizontal and vertical oscillators.
This was apparently a manufacturing
defect, since the complaint dated back
to the original purchase. I I

"Listen! If you don't have
JENSEN NEEDLES,
just forget I called!"

ZYTRON "QUALITY BRAND"
RADIO & TV RECEIVING

TUBES
BRAND NEW

INDIVIDUALLY BOXED

Terrifically LOW PRICED!
Send TODAY for Complete Catalog

ZYTRON TUBE CORPORATION
220 West 42nd Street - New York 36, N. Y.
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SUCCESSFUL SERVICEMAN

DOES BETTER JOB

Direct -from -the -
factory product

information is the
key...

he finds it faster
in The MASTER!
The MASTER ce-
scribes, illustrates,
lists specifications of
over 125,000 items
necessary to radio -TV servicing. What's
more - it offers thousands of other
products that can lead to extra income
in Hi-Fi, sound and industrial servic-
ing. You can buy, sell and bill direct
from The MASTER. It shows list prices!
1546 pages of current, direct -from -the -
factory product information, systemati-
cally arranged for quick, easy reference.

Today ... Get The
NEW 1957 -21st EDITION

Radio -Electronic MASTER
at Electronic Parts Distributors

ONLY $2.95

THE RADIO -ELECTRONIC MASTER
60 Madison Ave., Hempstead, N. Y.

1546 Pages
World's Largest
Electronic Parts

Catalog

SENCOREI
TRANSISTOR:

H E 1

NOW WANTED end
NEEDED by EVERY

SERVICEMAN

I Quickly and accurl
Ichecks all transistor!

and cry'stal diades.

I

I

I
I

I

I

Provides these 4 important
checks on tronsistprs:
OPEN  SHORT CURRENT

GAIN  LEAKAGE
Checks forward to backward
resistance of dioces.

* Complete set-up chart and instruction booklet
attached to back * Will never become obsolete,
with test leads, replaceable up-to-date set-up chart
and gain control to vary battery voltage * Accu-
rate and simple to operate - takes
less than 30 seconds to test either
TRANSISTORS or crystal diodes
* Uses test leads which eliminates

need of completely removing tran
sistor from circuit.
At Leading Distributors Everywhere

., Mfg by

I ,SERVICE
MSTRUMENTS CORP.

171 OFFICIAL RD., ADDISON, ILL.
AIM MEM IMM 1=1 NMI =MI

I

I
I

I
 RIOS Supply

POPULAR
SENCORE
PRODUCTS

 Transistor
Tester

 Leakage
Checker

 Filament
Tester

 Voltage
Regulator

SELL SERVICE
[from page 45]

properly used it can pay off in advertis-
ing impact. It takes a deft hand and
an honest -to -goodness feeling for it, but
used sparingly and at appropriate inter-
vals, HUMOR can reap rich dividends
for you. Humor in advertising, without
ruining the entire effect of the ad or
cheapening it, is a little hard to achieve.
But everyone can occasionally come up
with a humorous twist on an old sub-
ject, and the time to use it in your ad-
vertising is while it is fresh and new.
If your advertisement does nothing
more than pay for itself within a rea-
sonable length of time after use, it has
more than done its job. Its long range
effects are greatest; each customer at-
tracted to your service is a potential
future customer if your service is as
good as your advertising.

The "reasonable length of time" men-
tioned in the previous paragraph is es-
sentially dependent on how frequently
you advertise, and this brings us to an-
other point in making your service ad-
vertising pay-REPETITION. You
may have a real honey of an advertise-
ment; the display may be perfect or
its presentation everything you could
desire; but if it is used only once and
then withdrawn, you have lost the value
of the basic block upon which all forms
of advertising rest. As applied to serv-
ice advertising, it is this: If your name
is displayed often enough, attractively
enough, and effectively enough, the first
thing that will pop up into the public's
mind when something happens to its
TV set will be your name.

We now have five points to remem-
ber in designing and using your service
advertisements to secure the maximum
in pulling power: first, PERSONAL-
IZE it, second, make it DIFFERENT,
third, be TRUTHFUL, fourth, use a
little HUMOR occasionally, and fifth
and just as important, REPEAT on a
regular schedule. A small advertisement
which includes the first four points list-
ed, and which is used consistently, is a
great deal more effective than one large
ad used only once or twice, regardless
how well designed the large ad may be.
Save the "one-shot" to use with "lead-
ers" and specials only. II II

The TACO Topliner has been proved the finest
performer-in side -by -side comparisons. In ac-
tual installations the Topliner provides the
day -in, day -out performance so necessary to
maintain your reputation with the customer.

Seeing is believing-use a Topliner an that next
installation. See for yourself just how much
better the Topliner works.

TECHNICAL APPLIANCE CORPORA-ION, SI-ERBURNE, N. Y.

IN CANADA: Hackbusch Electronics, Ltd., Tcrcntc 4, Ont.
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ELECTRONIC CONTROL
[from page 3]

area surrounding the probes. As the
level of the liquid rises, it displaces the
air immediately below the probes. The
liquid has a different dielectric constant
than the air it displaces. As a result the
probes "sense" the change in level as a
change in capacitance.

Another method of sensing the level
of a liquid is through the use of a

thermistor. A thermistor is a tempera-
ture sensitive semi -conductor. In other

words, it is a resistor, the resistance of
which varies with temperature. A TV
technician will recognize a similar de-
vice, the "Globar" used in many of the
G.E. series string television sets.

If we were to connect a thermistor
in series with a light bulb and a battery
as shown in Fig. 6, the bulb would light
for a certain low value of the thermistor
determined by the temperature. As the
battery current flows through the cir-
cuit, it heats the thermistor which drops
in resistance and allows enough current
to flow to light the bulb. When the

BY YOUR REQUESTS
WE REPEAT . . .

SPECIAL INTRODUCTORY OFFER
to acquaint servicemen with ROGERS Quality

Components.

FREE $1.25
154 Rogers Exact Replacement Manual listing

over 11,000 sets and 1,000 parts and includ-

ing the Rogers subscription service of up to

date reference material to add to the manual.

504 DISCOUNT on any flyback or yoke.

ROGERS

EXPIRES
NAY 15 1957

4

 ,
Q.-, 5.

Clip out this valuble coupon and bring it to

your nearest ROGERS distributor for this

sensational offer !

Write for your nearest ROGERS jobber.

ELECTRONIC CORP.
43-49 Bleeker Street New York 12, N. Y.

1

Fig. 5-Capacity as "senser."

level of the liquid rises to the point
where the thermistor is submerged, its
temperature drops to the reduced tem-
perature of the liquid. As a result the
resistance increases sharply and the
light goes out. The light bulb then in-
dicates when the liquid has reached a
predetermined level. A relay could be
substituted for the light bulb which in
turn could operate a valve to control
the level of the liquid.

There are other devices for sensing
liquid levels, such as photo -electric cells

Fig. 6-Control by thermistor.

(Fig. 7) and float -operated switches
and potentiometers. Many of these
sensing devices can be adapted to oper-
ate either when a liquid reaches a pre-
determined level or to continuously in-
dicate the level.

Half the task of maintaining these
controls is accomplished if we under-
stand their basic principles of operation.

The procedure in servicing these sys-
tems consists primarily of isolating the
defective component; then either replac-
ing or repairing it. The same techniques
and instruments are used in measuring
voltage, current, resistance, capacitance,
inductance, etc., as are used in radio
and TV. s

L/GHT
SOURCE

Fig. 7-Control by photo -cell.
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Here's Your
MARKET...

for the
MOSLEY Flush Mount
TV Socket

NEAT

MODEL F-1PK
 The tremendous demand for portable TV
sets opens another BIG market for good
set -to -antenna plug-in outlets. MOSLEY
Flush Sockets meet this need-supplying
attractive, convenient, customer -approved
wall outlets for every installation require-
ment.

Without MOSLEY TV Outlets, portable
TV-in most areas-ceases to be portable!

Let MOSLEY TV Outlets spark YOUR
Portable TV Sales!

I For a complete line of up-to-date
I TV Accessories and Electronic

Components send for our "57"
catalog. I

-

Afty-s-ley
8622 ST. CHARLES ROCK ROAD

ST. LOUIS 14, MISSOURI

SERVICE TRANSISTOR RADIOS?
YES!! Then you need a Kit-
Tronies TT -2 Transistor Test-
er. New Kit calibrated scales
on full 4%" 2% Meter. Cur-
rent Gain: Alpha 0.50-0.99
Beta 0-100 Beta 0-300. Leak-
age: Ibo. Precision: 1%.
Components: Sell -Calibrating
measures NPN and PNP
Transistors & Crystal Diodes.
17 -page step-by-step use and

theory manual included. KIT ONLY $39.95. Post-
paid in USA. Factory Wired & Tested $49.95.

ORDER DIRECT FROM FACTORY

KIT-TRONICS
2315 Hendola Drive,

NE., Albuquerque,
New Mexico
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COLOR BAR GENERATOR
[from page 5]

RED (R -Y)

* (G -Y)
/90°

YELLOW
-(8-Y)
AND

BURST

-(R-Y)

Fig. 8-Vectorscope pattern for normally operating receiver.

(13-Y) detector is applied to the hori-
zontal -input terminals of the scope.

A color -bar signal is used to drive the
color TV receiver, and the resulting
scope pattern shows how the receiver is
processing the various phases of the
color signal, as depicted in Fig. 8. Mis-
adj ustment of :he quadrature trans-
former, misalignment of the signal cir-
cuits, or faulty operation of a color
detector shows up in the vectorscope
pattern.as a departure from the pattern
shown in Fig. 8.

Checking the Delay Line

An essential component in the Y
channel is the delay line, the operation
of which is accurately checked with the
aid of a color -bar signal. Fig. 9 shows
the principle of operation of a delay line
(which delays the Y signal by approxi-
mately 0.9 microsecond). The result of
a short in the delay line is illustrated
in Fig. 10.

COMPLETE
COLOR SIGNAL
INPUT

Y

AMPLIFIER

CHROMA

CIRCUITS

DELAY
LINE

TO CATHODES
OF COLOR
PICTURE

TUBE

to

O
ee
ee

re
to

O

Ce

4 TO GRIDS
OF COLOR
PICTURE

TUBE

Fig. 9-Block diagram illustrating
delay line functioning.

It is evident that the color -bar gen-

erator and wide -hand scope are now
essential equipment items on every color
service bench. To these basic instru-
ments, the technician may also wish to
add others such as special purpose test
probes, capacitance and inductance
meters, color -filter cards, and a low -
power microscope. However, the color -
bar generator and wide -band scope are
fundamental test instruments which
are the foundation of color TV service
work. X X

Fig. 10a-Color bar display for a
normally operating delay line.

Fig. 10b-Color bar display when
a short exists in the delay line.

for service and lab. work

qemeiticet
PRINTED CIRCUIT

OSCILLOSCOPE KIT
FOR COLOR TV!

Check the outstanding engineering design of
this modern oritired trrcuti Scope. Designed

for color TV work, ideal for critical Laboratory ap-
plications. Frequency response essentially fiat from
5 cycles to 5 Mc down only 11/2 db at i.58 Mc ("IV
color burst sync frequency). Down only 5 db at 5;
Mc. New sweep generator 20-500,000 cycles, 5'
timer the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit board,
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion to,
observation of pulse detail - retrace blanking am
plifier - voltage regulated power supply - 3 step
frequency compensated vertical input - low ca
pacity nylon bushings on panel terminals - plus a
host of other fine features. Combines peak perform
once and fine iiir;iiietitin, it,tures with low :± cost,

ieettWeerTv

SWEEP GENERATOR KIT
ELECTRONIC SWEEP SYSTEM

0 Is new Heatbkit sweep generator covering all
frequencies encountered in TV service work

( color or monochrome). FM frequencies too! 4 Mc
- 220 Mc on fundamentals, harmonics up to 880
Mc. Smoothly controllable all -electronic sweep sys.
tem. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals and 57-
180 Mc on calibrated harmonics. Plug-in crystal in-
cluded. Blanking and phasing controls - automatic
constant amplitude output circuit - effcient atten-
uation-maximum RF output well over .1 volt-
vastly improved linearity. Easily your best buy in
sweep generators.

MODEL

Shpg. Wt.
27 lbs.

MODEL
TS -4

COMPANY
A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 29, MICH.

WRITE FOR FREE CATALOG
...COMPLETE INFORMATION

for Servicing 1957 Auto Radios
PAC is a group of interconnected capacitors and resistors, combined in
a single -insertion unit. Several popular 1957 model automobile and truck
radios employ this new concept in component packaging. When servicing
these auto radios, a complete PAC (Pre Assembled Circuit) module can
be quickly and easily replaced.

Your ERIE Distributor has PAC Replacement Modules in stock.
See him for complete information and prices.

ERIE ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR CORPORATION
MOM Ofbces ERIE, PA.

towes ERIE, PA.  LONDON, ENGLAND  TRENTON, ONTARIO
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WE MAKE CONDENSERS . . .

. . . NOT SCREW DRIVERS!
But for a limited time you can get from your PLANET DIS-
TRIBUTOR-FREE-this handy three -blade Versatool with the
purchase of the thirty-five popular PLANET Condensers
contained in the PLANET SD -35 Assortment.

See your Planet jobber now.

PLANET SALES CORPORATION

225 BELLEVILLE AVENUE, BLOOMFIELD, N. J.

a full calendar of fun
Brilliant festivals and glittering
events . . . cocktail hours . . .

delicious dinners and break-
fasts . . . sports, all sorts . . .

6 acres of fabulous tropic
gardens ... olympic pool and
3 blocks of private beach.

TV in every room

100% Air Conditioned

Ample Parking

--a- Write for:
FREE COLOR BROCHURE

and RATES or

See your travel agent

RONEY PLAZA
(7 Acres on the Ocean) COLLINS AVE. AT 23rd 5T. MIAMI BEACH

TEST EQUIPMENT

[from page 16]

and is due to the fact that not only is
the power drawn from the circuit quite
low, but the over-all conditions for os-
cillation are improved, the feedback
ratio is increased, more rectified grid
current is obtained and the meter goes
up scale. However, if this same com-
ponent is defective (shorted) it will
cause the meter reading to drop into
the REPLACE region.

Vertical windings may be tested for
shorted turns in a manner similar to
that used with the horizontal deflection
coils. However, in this case it is im-
perative that any resistors or capacitors
across or in series with the coils he re-
moved.

Continuity Tests

When components in the horizontal
system (except capacitors) are suspected
as "open," the Model 382 is used in
the "CONTINUITY" position. Switch-
ing to this position converts the instru-
ment to a simple ac operated ohmmeter.
The magnitude of the ac voltage is

varied by means of the "METER AD-
JUST" control on the front panel.

Capacitance Measurement

The Model 382 may be used to

measure capacitance values from 10 dug
to 0.1 p.f in three ranges, with an ac-
curacy of ± 5 degrees of arc on the
meter. In this application, the Model
382 once again becomes an ac ohmmeter.
It utilizes a variable source of ac voltage,
an ac micro -ammeter and a precision
multiplier resistor. All of these corn -

Simpson Model 382 Horizontal
System Analyzer.

YOU MUST
SPEND

Why not get
Something

for it?

YOUR MONEY .

OUIETROLE left
the Choice
of Better

Servicemen
Everywhere

Available in

2 al,,4 az., 8 as.

!ANDRAD1T V
OS

LUBRICANT
& CLEANER
SP,SY OPE,1:10 ,;
'8 01SCIPlitiff

'

QUIETROLE
MOE 0.11..f 4 V 1 FAT Of f

Costs little more than the
poorest substitutes. Why
take less than the BEST...

No Product can match its meri.
None. can equal its quality ..

It's the answer to noisy controls
and switches

QUIETROLE is the original product of is kind

er QUIETROLE Company
SPARTANBURG, South Carolina

Sandy Says!
Has

USES GALORE

2, -

Anchor S-203
3 -Way
Selecto-Switch

IDEAL for selecting Hi-Fi comporents;
operating speakers singly or in combi-
nation; switching from UHF to VHF;
TV to FM; changing from one antemna
to another and many other varied
applications...Indicator rotates

positive acting switch. Solder -
less connections. Attrac-

tively packaged.
AT YOUR DISTRIBUTOR

OR WRITE

ELECTRONIC/COMPONENTS
2712 W. Montrose  Chicago 18, Ill.
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1:64.-120wfx-

GOLDEN

C-BRITE
Tel BRITENER

Series or Parallel
Booster!

At All
Distributors

Manufactured by

Ck)dItlPoweLSO MPANY

3100 N. ELSTON AVENUE
CHICAGO 18, ILL

Nlant.fcturers of Electronic
Equipment Since 1928

835' N sf 1r>
HIGHLY ACCURATE
AM GENERATOR
Specifically designed to meet
the accuracy and high speed
requirements of today's radio
se-_--idng. All output frequencies
easily obtained by dialing the
front panel selector switch.
Crystal accuracy through addi-
tion of crystal in holder provided.

THE HICKOL ELECTRICAL INSTRUMENT CO.

10533 Durcnr Ave.  Cleveland 8, Ohio

ponents are essentially in series with the
test leads.

Features

Summarizing the Model 382 Hori-
zontal System Analyzer can be used to
test most of the individual components
TV set, "in circuit." It can be used to
test most of the individual components
of the horizontal system, namely, the
flyback transformer, the yoke, and the
associated capacitors. It can also be used
to measure other capacitors in the TV
set, radio set, audio amplifier, etc. which
fall within its capacitance range.

AUTO RADIOS
[from page 39]

for checking, but remember, do not use
the heat sink as a ground.

Push buttons are of the mechanical
type, pull -push lockup. It is advisable
to double-check these setups since a poor
setting may sound hashy to the cus-
tomer.

Dial or manual tuning slippage may
occur sometimes when too much lubri-
cant is used on the clutch assembly
spindle. This may soften the clutch faces
enough to become tacky and bind. Care-
ful use of carbon-tet can remove the
tackiness and allow a clean separation of
the clutch faces.  

EMERSON

[from page 19]

of the agc voltage (providing no delay
is applied) is applied to the tuner (rf)
while only about one fifth of this
voltage is applied to the if. The time
constant of C-1, R-3, and R-6 is rela-
tively fast allowing the agc voltage
to follow rapid variations in signal
strength. This is most noticeable in the
reduction of airplane flutter. Variable
tuner agc delay is provided by the local -
distant potentiometer (R-9). In most
areas, this control is set for maximum
tuner delay (distant) for best gain and
signal to noise ratio. To eliminate tuner
overload in very strong signal areas, the
control should be set for maximum agc
(local -minimum delay). The use of
a potentiometer allows for optimum ad-
justment of delay.  

TV HARDWARE
with Di -Chromate Finish

EVERYTHING YOU NEED...QUALITY MADE
AzN, FOR PROFITABLE INSTALLATIONS!

ROOF MOUNTS STANDOFFS

Di -Chromate Finish
Prevents Roof Streaks

All Telco TV Hardware is built and
finished to last regardless of the
rigors of weather, climate or usage.
Quality features at a price that
makes your TV installations profit-
able. Insist on TELCO for all your
hardware needs.

YOUR JOBBER HAS COMPLETE TELCO
HARDWARE STOCKS . . SEE HIM AND SAVE!

TELEVISION HARDWARE MFG. CO.
Division of G -C Textron Inc.

400 South Wyman Street Rockford, Illinois

ADJUST-
ABLE

3rd ARM
FOR HOLDING

CHASSIS IN
POSITION ON
WORK BENCH

$ .50
5each

SUPPORTS VERTICAL CHASSES.
PREVENTS BREAKAGE OF
PRINTED CIRCUITS AND
OTHER COMPONENTS

Send checks or money orders only
TELE-SCOPIC PRODUCTS, INC.

262 Sullivan Pl., Bklyn 25, N. Y.

0
HELP YOUR

HEART FUND
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A transistor can be safely and adequately tested only
under dynamic conditions. The Model 1V-12 will test
all transistors in that approved manner, and quality is
read directly on special "transistor only" meter scale.

sell

on

every job!

RECCO°14
REPLACEMENT

NEEDLES

ttikAA.,vts olitpt.it Kit =100

It's easy to sell famous Recoton Replacement Needles on
every service call you make! Everyone buys phonograph needles

- and Recoton's have 100% consumer acceptance. Easy to carry in
Recoton's smart, professional #100 Kit, complete with eye

loupe and tools, all Recoton Replacement Needles are easy
to find, too, without guessing, and best of all, easy_ to install.

That's why more service men recommend - and sell -
RECOTON Replacement Needles on every job!

RECOTON CORPORATION 52-35 Barnett Avenue
Long Island City 4, N. Y.

IN CANADA: QUALITY RECORDS, LTD., TORONTO

suzeo,v,N,e;vTRANS -CONDUCTANCE

TUBE TESTER
FEATURES

 Employs improved TRANS -CONDUCTANCE circuit. An in -phase
signal is impressed on the input section of a tube and the
resultant plate current change is measured. This provides the
most suitable method of simulating the manner in which tubes
actually operate in Radio and TV receivers, amplifiers and other
circuits. Amplification factor, plate resistance and cathode
emission are all correlated in one meter reading.

 NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer
makes it possible to compensate for line voltage variations to
a tolerance of better than 2%.

 SAFETY BUTTON -protects both the tube under test and the
instrument meter against damage due to overload or other
form of improper switching.

 NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits application of separate voltages
as required for both plate and grid of tube under test, resulting in improved Trans -Conductance
circuit.

EXTRA FEATURE: Model TV -12 also tests Transistors

Model TV -12 housed in hand-
some

50
rugged portable cabi-

net sells for only NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER NO C.O.D.

Try it for 10 days before you
buy. If completely satisfied send
$22.50 and pay balance at rate
of $10.00 per month for 5 months.
-No Interest or Finance Charges

 Added. If not completely satis-
fied, return to us, no explanation
necessary.

r
MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-348, 3849 Tenth Ave., New York 34, N.Y.
Please rush one Model TV -12. I agree to pay $22.50 within 10 days
after receipt and $10.00 per month thereafter.

NAME

ADDRESS

CITY ZONE STATE
Alt prices net, F.O.B., N.Y.C.

EQUALIZATION IN HI-FI
[from page 13]

the front or from the back). If a

relatively slow back and forth vibration
is felt, you can be sure that several watts
of low frquency rumble are present,
even though it cannot be heard be-
cause it is outside the human range of
audibility. A rumble filter does to the
low frequencies what a scratch filter
does for the highs. It cuts sharply, at a
predetermined frequency of, say 30 cps,
so that anything below that frequency
is sharply attentuated. Since very little
music or program material goes down
that low, virtually no difference in
sound will be experienced by the in-
sertion of such filtering action. A sim-
ple circuit for the elimination of rumble
is shown in Fig. 9 and can be installed
at the input of just about any power
amplifier with good results. Because of
the values chosen no insertion loss will
take place with this circuit. Make all
ground connections at the input jack, if
possible, to prevent the possibility of
any increase in hum. The values chosen
will give a sharp cut-off below about 30
cps. For a higher frequency of cutoff
choose lower values of Cl and C2. For
even lower cut-off points, choose larger
values of Cl and C2.

FROM
PREAMP p3MFD .O3MFD

Fig. 9 -Rumble filter for the elimina-
tion of frequencies below 30 cps.

In the next installment of this series,
we shall begin outlining the layout and
servicing procedures recommended for
basic power amplifiers. We shall also
touch upon the very controversial sub-
ject of "how much audio power is
required in Hi-Fi amplifiers." In addi-
tion, we shall present some simple rules
with which you can check the adequacy
of a given system or make recommenda-
tions to customers planning to buy
an amplifier.

ife. Only the 5 TOP-QUALITY brands of

STANDARD BRAND TUBES
AT SENSIBLE PRICES!

All tubes are brand new, 1st quality, 911 day
RETMA guaranteed, individually boxed.

This month's

BARRY
TUBE

SPECIALS!
0A2 . - $.70 6AG7 $1.20 6F6M $.90
OB2 .60 6AH6 1.20 6H6 ....... .... .60
OB3 .60 6AK5 .80 6J6 .75
0C3 .60 6AK5W 1.20 6J7 .90
OD3 .60 6AN8 I.10 6K7 80
0Z4 .56 6AQ5 .70 GL6M
1133 .93 6AQ6 60 6N7 _ .. ..1.00
I L4 .65 6A R6 1.35 6SG7 .55
ILC5 .70 6AS6 1.09 6SH7 .65IU4 .50 6AT6 .60 65.17 .70IX2B .97 6AT8 1.00 6SK7 .70
5R4GY 1.15 6AU6 .68 6SL7GT .90
5U4G .68 6B4G 1.50 6SN7GT .70
5X4 .60 6BA6 .67 6SG7GTG .... .65
5Y3 .55 6BE6 .73 6Y6G .70
523 .75 6BH6 .83 7H7 .35
6AB4 .66 6BQ6G .85 12AT7 .80liAB7 1.25 6BQ7 1.25 12AU7 . .75
6AC7 .85 6BZ7 1.25 12SH7 __ ....85
6AG5 .65 6CB6 .73 12SC7 .75

Orders over $25 (with remittance) postpaid.
(Effective to midnite June I, 1957)

In lots of 50 or more. May be ass'td.
May include other numbers at regular prices.

Write for latest tube sheet.
We stock over 1000 types including Diodes, Trans-
istors, transmitting and Special Purpose types.
TERMS: 25% with order, balance C.O.D. All mer-
chandise guaranteed. F.O.B., N.Y.C.

BARRY ELECTDept.RONICSSD CORP.

512 Broadway, N. Y. 12. N. Y.
24 -hour telephone service

Teletype: NY 1-3731

WAlker 5.7000 ei

ask the
"Man -on -the -Roof"
why he prefers

urn

EAVE MOUNT Model

EM -48
One piece construction of heavy gauge, em-
bossed steel. Hot -Dip galvanized to prevent
corrosion. Unique design of lower bracket
gives extra strength and rigidity. Extended
lip supports mast during installation. 48"!
spread permits generous spacing between
brackets for excellent mechanical mast stia-
port. Roth 3" embossed sleet upper braclset
and lower bracket have new "reversed- U.
bolt and clamp feature for Spintite fastening.
Also available with 60" spread: EM -c0

WRITE FOR NEW 1957 CATALOG

SOUTH RIVER
METAL PRODUCTS CO., INC.

South River, New Jersey

pioneer &
outstanding
producer of
finest lane
of anterno
mounts
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If it's worth Engineer's time

Bet en 8421

it's worth Engineered Cable

Belden
microphone

cables
Whatever the installation,

whatever the requirements,

there is an accurately

rated Belden Microphone

Cable built for the lob.

RCA Batteries
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RCA
BATTERIES
... your nest egg

RCA BATTERIES ARE RADIO ENGINEERED FOR Saba LISTENING Hi

for profits all year long !
Customer acceptance of RCA quality assures you of profit making battery
sales all year long. And, there's an RCA Battery to serve virtually every
customer's need. This includes batteries for the new transistor -powered
portables as well as for industrial and general use. Order your nest egg of
RCA batteries TODAY for profit making sales all year long!

OM RADIO CORPORATION of AMERICA
Voll, COMPONENTS DIVISION CAMDEN, N. J.

CONSUMER  INDUSTRIAL  GENERAL RCA IS YOUR BEST BATTERY BUY !


