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KNOBMASTER FIXED SHAFT

Q

Control standard shaft

is knurled, flatted and slotted

-fits

most knobs without

alteration.

INTERCHANGEABLE FIXED SHAFTS

Exclusive IRC convenience

feature-provides fast
conversion to "specials", with
FIXED shaft security.
15 types

1/4"

available.

LONG BUSHING

Accommodates all small sets,
yet handles large set
needs perfectly.

+lG

7 STANDARD TAPERS

Full coverage of all taper
requirements is provided in
the Q Control.

94 RESISTANCE VALUES
For TV, AM and FM

coverage,

94 values of plain and tapped
controls are furnished.

QUALITY APPEARANCE

The handsome professional
appearance of IRC Q Controls
lets you point to your work

with pride.

Service technicians get greater coverage with less
investment; more practical service features;
and easier, faster installation with the IRC Type
Q Control. Here's a dependable, basic control that
is directly designed for modern set servicing. For
appearance, performance and price ... there's none
better. So why settle for less? Tell your Distributor
most servicemen do.
you want Q Controls

...

CUSHIONED TURN

The smooth, quality of

"feel"

of a Q Control contributes to
customer confidence.

TYPE 76 SWITCHES

Either of two type IRC switches
attached as quickly and easily
as a control

cover-meets all

your requirements.

INTERNATIONAL RESISTANCE CO.
Dept. 362, 401 N. Broad St., Phila. 8, Pa.
In

Canada: International Resistance Co., Ltd., Toronto, Licensee

Send me Catalog listing IRC Type Q Controls.
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Company
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State
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Pre -Sold to millions every week on TV

The Most Complete Line ... A Model for Every Need

Superior Engineering ...they're Tried -Tested -Proven

Completely AUTOMATIC version of
TR -2 with all
the powerful features that made it
the

famous.

Completely AUTOMATIC rotor, powerful and dependable. Modern design cabinet. 4 wire
cable.

Completely AUTOMATIC rotor with

thrust bearing.

Handsome cabinet,
4 wire cable.

CORNELL-DUBILIER
SOUTH PLAINFIELD, N. J.
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Heavy-duty rotor

with plastic cabinet,
-compass Control"
illuminated perfect
pattern dial, 8 wire
cable.

Heavy-duty rotor,
modern cabinet
with METER con-

trol dial,

4

cable.

wire

Combination value

...complete rotor
with thrust bearing.

Modern cabinet

with meter control
dial, uses 4 wire
cable.

THE

Ideal budget all-

purpose rotor, new

modern cabinet

featuring meter
control dial, 4 wire
cable.
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Sprague Salutes

the Independent
Service Dealer
Ask your

distributor

for big, window -size

HERE'S TO THE MAN

blow-ups of this ad,
or write directly to

... who

assures your enjoyment of the best
entertainment in the land.

Sprague Products Co.,

North Adams, Mass.,
on your

letterhead.

...who competently and conscientiously
keeps your TV and radio in top operating

condition.

... who

has become a specialist in his chosen

field like your doctor, lawyer, or dentist.

... who

has the finest service equipment to
operate his own business in your home

community.

... who stands alone ... serving

no other boss

than you, the customer.

... who

has earned your patronage, respect,
and confidence as an important asset to
the community he serves.
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for Safe
-free,
"Trouble
Electrical
protection
Standardize
on BUSS Fuses!
Today, Industry, the Trade and
the Public accept BUSS fuses without question. The BUSS reputation
for fuses of unfailing dependability
has been established over the past
41 years by millions upon millions
of BUSS fuses used in homes, on
farms, in industries, as well as in
electronic equipment.

and right in all physical dimensions
is automatically rejected.

To assure top quality and proper
operation under all service conditions every BUSS fuse normally
used by the Electronic Industries is
tested in a sensitive electronic
device. Any fuse not correctly
calibrated, properly constructed

There's a complete line of BUSS
fuses and fuseholders available. So
and rely on
be profit wise
dependable BUSS fuses to help

-

256

4

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

That's why you can rely on BUSS
fuses to open and prevent further
damage to equipment when there
is trouble on the circuit. And just
as important, BUSS fuses will not
cause needless shutdowns by blowing when trouble doesn't exist.

-

safeguard the good name of your
product or service as surely as they
protect users.

BUSSMANN MFG.

CO

University at Jefferson,

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

Div. of McGraw
Electric Co.

St. Louis 7, Mo.

BUSS
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BALLAST RESISTORS
FUSE -TYPE RESISTORS

LINE -VOLTAGE REGULATORS
CLAROSTAT resistance devices are designed to

meet your needs in radio and television servicing.
Voltage regulators serve as safeguards against line -voltage
surges, and are popular, essential accessories.

Ballast tubes serve as fuses in many television receivers and are
expendable, easy -to -replace components.
Fuse -type resistors are being used by television receiver manufacturers

and should be on every serviceman's parts list.
Get the complete story on these CLAROSTAT products designed

to

fill your

needs, from your distributor.

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Canada: Canadian Marconi Co., Ltd., Toronto, Ont.
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juggler.

EXACT

REPLACEMENT
FLYBACKS

.

You just remove

the old flyback
and install the new one ... No
circuit changes are necessary
.

.

.

Even the leads are the

/

proper length for quick, easy

A

installation.
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FREE: STANCOR
TV

Transformer Re-

placement Guide listing
over 8000 models and
chassis of 117 manufacturers
available
from your distributor or
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CHICAGO 18, ILLINOIS
3503 ADDISON STREET
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RAYTH EON

CROSS-CHECK CONTROL
Raytheon Picture Tubes are right when you get
them, thanks to RAYTHEON'S CROSS-CHECK
QUALITY CONTROL. This comprehensive
Raytheon quality control method includes daily
tests made on tubes for pressure, base torque and
outside coating adhesion. Engineering controls
check screen color and brightness and tube life
under both ideal and extremely adverse conditions.
And, most important of all, a substantial percentage of every day's production is actually unpacked
and tested for physical appearance and electrical
characteristics before quality control headquarters
will permit release of a single tube for shipment.

CORONA INHIBITOR
This Raytheon development insures brightness
rain or shine. Ordinary tubes lose up to 10% of
their brightness on humid, damp days. Not so,
Raytheon Picture Tubes. Tests prove no loss of
brightness even under a water spray on the high
thanks to Corona Inhibitor.
voltage contact

-

ALUMIN
-a

lacquer especially b ended and used exclusively by Raytheon
LUMILAC
- - is the secret of the superiority of Raytheon Aluminized Picture Tubes.
This amazing lacquer produces an extra smooth, unbroken surface for the
pure aluminum coating, yet leaves no gas-producing residues which could impair cathode emission and shorten tube li
all the benefits of aluminized bes, sharper picture, superior
The result
contrast, high light output plus excellent tub jÉ e.

-
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-
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:

°
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Raytheon Picture Tubes have the distinct advantage of precision production in one of the world's most modern plants. The Raytheon Cathode
Ray Tube Plant in Quincy, Mass. houses some of the world's largest
equipment and was designed and built solely for the manufacture of
today's large screen Raytheon Picture Tubes.

RAYTHEON

MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

Newton, Mass.
Raytheon makes
all these
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Chicago

Atlanta, Ga.

Los Angeles, Calif.

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semiconductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes
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FOR EVERY

ELECTRONIC
PRODUCT

TV TRAN:MISSION

WIRE

-

MAGNET WIRE
HOOK -UP WIR

TV S'UDIO
CPéL=

BROADCAST
AUDIO CABLES
SOUND SYSTEM CABLES

e...._71,er.

Belde

WIREMAKER FOR INDUSTRY
SINCE 1902
C-IICAGO
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TROUBLES
in AGC

circuits

A Servicing Guide
Arranged by Symptoms
BY LESLIE D. DEANE

and
In principle, the AGC system
in a TV receiver has the same
function as an AVC system in a
radio receiver. The AGC system
is the control device which makes
it possible for the TV receiver to
handle both strong and weak signals without manual adjustment
of the gain. In addition to this,
some of the more complex and
elaborate AGC systems have the
property of being able to reduce
the effects of airplane flutter and
other types of interference. AGC
systems vary from the simple rectified to the more elaborate keyed

types. The troubles encountered
in AGC circuits are generally associated with certain symptoms
either in the sound, in the picture,
or in both.
The following list contains five
of these symptoms, and each will
be dealt with in detail.
1. Negative picture.
2. Raster, no sound, no picture.
3. Loss of synchronization.
4. Dark picture with buzz in
audio.
5. Pulling picture with brightness modulation.

the simplest form of an AGC system because it involves only a
minimum number of components.
A more elaborate rectified AGC
system that features a delay and
clamping network in the AGC
line to the tuner is shown in Fig. 2.
In either of these circuits, the
AGC voltage is produced by rectification of the video signal that
is present at the video detector.
This rectified signal is then filtered and applied to the required
RF and IF stages through a suit table network of decoupling resistors and bypass capacitors. The
delay and clamping network in
Fig. 2 consists of the 10-megohm
resistor R47 and the diode (which
is one unit of a 6T8 tube)
Another variation of a rectified
AGC system is employed in certain TV receivers. This variation
is called amplified AGC and consists of a DC amplifier in addition
to the AGC rectifier. A schematic
diagram of such a system is shown
.

CALVIN

C.

YOUNG, JR.

that a delay and
clamping network is also employed in this AGC system. The
AGC bias voltage is produced by
amplification and filtering of the
rectified sync -pulse signal that is
applied to the AGC rectifier grid.
The AGC control serves to set the
limits within which the AGC voltage can vary.
The most elaborate form of an
AGC circuit in current use is the
keyed AGC system that incorporates a delay and clamping network. See Fig. 4. The AGC voltage in this system is produced by
the conduction through the keyer
tube. The amount and time of
conduction through the keyer
tube is determined by the amplitude of the grid signal and by the
width or duration of the plate signal. Since the plate signal is constant, the output voltage from the
keyer tube will vary directly with
any change of the grid signal. The
voltage produced by the keyer
in Fig. 3. Notice

¡6AM8
VIDEO DET

(Q
.1

VIDEO

AMP
GRID

General Discussion

In actual practice, there are
several different AGC circuits being used. The simplest of these is
the system that employs only rectification and filtering. This system is shown in Fig. 1. Notice that
the AGC circuit uses the video detector diode. This is probably
March, 1956
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Fig. 1. Rectified
AGC System.
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General Trouble -Shooting
Procedure
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Fig. 2. Rectified AGC System That Employs a Delay and Clamping Network in the
Tuner Line.
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Fig. 3. Amplified AGC System.
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Fig. 4. Keyed AGC System.
10

stage is usually more than is actually required to bias the IF and
RF stages properly; therefore, a
resistive divider network is employed so that the bias voltage
that is applied to the IF and RF
stages will be reduced to the correct level.

When trouble shooting a TV
receivee for AGC trouble, the
suspected tubes should be checked
first. A new AGC keyer or rectifier
tube should be tried; and if this
fails to correct the trouble, then
new RF and video IF tubes should
be tried in turn. In amplified AGC
systems, new AGC rectifier and
amplifier tubes should be tried.
It is assumed that all of the operating controls on both front and
rear panels of a receiver were
checked for proper operation prior
to any other trouble -shooting
procedure.
After eliminating the tubes of
the receiver as a possible source
of the trouble, the next step is to
clamp the AGC line with a negative voltage from either a battery
pack or a small AC powered bias
supply. A voltage that is variable
from 0 to -45 volts will usually be
suitable for most applications. A
schematic diagram of a suitable
battery pack is shown in Fig. 5.
When the AGC line of a receiver
that employs keyed AGC is being
clamped, the keyer stage should
be disabled to prevent any erroneous indications from this source.
If the receiver employs a parallel filament arrangement, the
AGC keyer can be disabled by removal of the keyer tube. If the
receiver employs a series filament
arrangement or if the keyer tube
is part of a multisection tube, the
keyer stage may be disabled by
connecting a .1-mfd, 600 -volt capacitor between the keyer plate
and the chassis. Such a capacitor
with alligator clips affixed to each
end, as shown in Fig. 6, makes this
step much easier. If the AGC line
is being clamped, the bias pack
should be connected to the AGC
line at the AGC supply point
which is indicated in Figs. 1, 2,
3, and 4 by the letter A enclosed
in a circle.
If the trouble is in the AGC circuit, then clamping the AGC line
PF REPORTER
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at a reasonable level should pro-

Common Symptoms

normal picture. The
amount of voltage which should

Negative Picture.
A negative picture which is the
result of faulty AGC action is
illustrated in Fig. 8. A negative
picture results when a lack of
AGC voltage causes one or more
stages in the tuner, IF, video detector, or video amplifier stages
to be overdriven, in which case
the video signal may become inverted.

duce

a

BATTERY

PLUG TO FIT

BATTERY
1/2 WATT

CARBON
CONTROL

1/2 WATT
CARBON
RESISTOR
D TO 45V.

Fig. 5. Battery Pock for AGC Trouble

Shooting.

be used to clamp the AGC line
depends on several factors. The
two major ones are: the signal
level in your area and the type of
AGC circuit. In strong-signal
areas, the amount of voltage will
be greater for all types and the
keyed AGC systems will require
more voltage than the rectified
systems. The voltage required for
your particular area will be known
by experience with normally operating receivers. If clamping the
AGC line with a reasonable
amount of voltage produces a
normal picture, it can be assumed
that the trouble is in the AGC

network.
The photograph shown in Fig.
7 is a normal test pattern and is
presented as a basis for comparison of the patterns produced by
various troubles.

Fig. 7. Normal Test Pattern.
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Possible causes of a negative
picture are:
a. AGC switch or control improperly adjusted.
b. Defective rectifier, amplifier,
keyer, or clamper tubes in
the AGC circuit.
c. Defective RF, mixer, or video
IF tubes.
d. Defective video detector
tube or crystal.
e. Defective video or sync amplifier tube (in keyed AGC
systems) .
f. Positive voltage on AGC line.
This is caused by a change
of value of the delay resistor
in circuits that do not employ a clamp tube.
g. Low AGC voltage to the
tuner. This is caused by a
change of value of the delay
resistor in circuits that do
employ a clamp tube. ( See
R47 in Fig. 2, R74 in Fig.
3, and R80 in Fig. 4.)
h. Loss of AGC voltage. This is
caused by loss of the pulse
signal to the AGC keyer
plate. This could be caused

by a faulty coupling capacitor. ( See C105 in Fig. 4. )
i. Loss of AGC voltage. This is
caused by a defective component in the AGC line.

(Resistors and

capacitors

that make up the filter and

distribution network for the
AGC voltages are the most
common offenders.)
In a receiver that employs a
keyed AGC system, the AGC voltage is dependent upon the video
.1

MFD

600 VOLTS

Fig. 6. Capacitor to Disable AGC Keyer
Tube.

signal and the video signal is dependent upon the AGC voltage.
This reaction, in which the failure
of either the AGC voltage or the
video signal causes the failure of
both, must be broken if a
trouble -shooting procedure is to
be effective in the search for the
source of the AGC trouble. A
clamp on the AGC line does this.
The grid signal on the AGC keyer
tube may then be checked. The
pulse signal to the keyer plate
should also be checked because
the loss of this pulse will also
cause a loss of AGC voltage. After
the signals to the keyer stage have
been checked, the DC voltages applied to the keyer stage should be
checked. Generally, the cathode
and filament are connected to a
source of low B+ voltage and the
screen grid to a source of voltage
high enough that the screen grid
is 100 to 150 volts positive with
Please turn to page 74

Fig. 8. Negative Picture.
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Alignment Tools

by George

B.

Mann

UNER ALIGNMENT TOOL
The television tuner presents a good example

of an alignment operation
for which the length of the tool is of prime importance. In nearly all cases
of tuner adjustment, the shaft and tip of the alignment tool must be formed
of an insulating material and must also be long enough to provide access
to the alignment screw inside the tuner.

Many varieties of alignment tools
are available to the service technician. Not all of these tools are needed in every service organization,
but the various tuning arrangements
which are employed in present
equipment make it important for
the technician to have at least one
alignment tool for each type of adjustment.
The handles and shafts of the
various tools have different physical
shapes which provide maximum accessibility for the different tuning
adjustments and which also conform to the differences in personal
preference. The most important part
of each tool is its tip, and this must
fit the adjustable component to
which it is being applied. The number of basic tip designs is surprisingly small.
The primary functions of alignment tools are to provide accessibility, ease of tuning, and accuracy of
setting. The over-all shape of the
tool provides ease of access to the
adjustable component. The tip is
shaped to distribute the pressure effectively to the adjustment point
and also to prevent damage to the
adjustable component or the tool.
Combinations of insulating materials and metals are used in constructing alignment tools so that
either the insulation or the mechanical rigidity required by a particular
alignment procedure will be provided.

12

TIP FOR SLOTTED

vn.

Alignment tools made of plastic or fiber
should be used to adjust the slotted types of
powdered -iron cores. These tools should have a
blade shape which will completely fill the core
slot in order that an even pressure will be applied to the sides of the slot. Blades which are
too small will cause chipping and cracking of
the core material.

'IP FOR SLOTTED BRASS SCREW
The alignment tool used to tune a slotted brass

screw
is

is

composed of

a

thin metal blade which

set into the end of the tuning rod. The rim

around the blade acts as a guide and also prevents the end of the slotted screw from being
broken. A screwdriver or exposed blade will
sometimes break off the sides of the slot. Alignment tools are available in sizes to fit Nos. 6, 8,
and 10 slotted screws.

PF REPORTER
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TIP FOR MILLED

SCREW

The adjustment screw shown in

the inset has a milled type head.
The alignment tool is slotted to receive the tip of the screw. The milled
type of screw can easily be damaged by pliers or by alignment
tools which do not match the milled

end.

HEXAGONAL TIP
hexagonal hollow opening through this powdered -iron core offers a
unique feature-both cores of a transformer can be turned from one end.
The hexagonal end of the alignment tool is first inserted into the hole in the
nearest core, and this core is turned. The tip of the alignment tool can then
be pushed on through this core, and the second core can be turned. The
shaft between the hexagonal tip and the handle of the tool is made thin
enough to turn freely inside the nearest core so that the adjustment of the
latter will not be altered.
The

TUNING WAND
The tuning wand

HOOKED TIP
The odd -shaped tip on the end of this insulated alignment
rod has a number of applications in the service field. A dial cord tuning system can be strung with the help of this tool.
By means of the hook, the tension spring of the dial can be
slipped into place over the catch inside the dial -cord drum.
The tip can also be used to bend the outside plates of tuning capacitors and to dress the leads in a receiver chassis.

March, 1956
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isa two -purpose tool designed to check

the tuning of unshielded coils. It can be used in radio, television, FM, and all other phases of electronics work involving
tuned coils. One end has a powdered -iron core; and the
other end generally has a brass core or sometimes a copper
core. When the iron tip is placed inside or close to the coil,
the inductance of the coil is increased because the magnetic
field is concentrated near the coil. The brass tip of the wand
on the other hand, acts as a shorted secondary winding and
reduces the inductance of the coil.
By observation of the effect which the tuning wand has
on the signal, it is possible to find out whether or not the
amount of inductance in the circuit is sufficient.
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Introducing the new champion ..
RCA BATTERIES FOR TRANSISTORIZED RADIOS
.

Yes, the transistorized radio receiver is here to stay, and that means extra "transistor" battery business
for you. Folks like the new transistorized receivers because of their compact size, perfect portability and
economical use of battery power. They'll be taking these receivers everywhere. Be ready to fill "transistor"
battery needs. Only a few battery types to stock to fill virtually all of your requirements; very little
display space needed. In addition, RCA has a comprehensive line of batteries for all your portable needs.
And remember, the famous RCA name on a battery means a battery practically pre -sold.

BATTERIES
RADIO
AMERICA
CORPORATION
RADIO
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Power Transistors

In the preceding two issues in
our columns, we discussed first
the factors which tend to limit
frequency response and second
the various ways in which these
restrictions were partially and
sometimes totally circumvented
in manufacture. This month, we
are going to turn our attention to
power transistors and to some of
the difficulties which are encountered in the development of ,units
capable of handling relatively
large amounts of power.
The difficulties exist because of
the heat which is generated by
the passage of current through
the transistor and because of the
effects of that heat on the atomic
bonds that form the lattice structure of the crystal. This is because the effectiveness of transistor
action is largely dependent upon
the condition of these electronic
bonds and the number of free
electrons or holes which are present. For example, when the transistor is made, the concentration
of the added impurities must be
carefully controlled. If we add too
much impurity, the conductivity
of the germanium will increase to
such an extent that the ability of
the emitter to control the current
flowing to the collector will be
seriously hampered and even totally destroyed.
Conductivity will also rise with
temperature. An increase in thermal energy will enable more electrons to break away from the
bonds that hold them to the various atoms. This will mean more
free electrons and holes which, in
turn, will lead to a greater current
flow in both input (emitter -to March, 1956
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base) and output (collector -to base) circuits for the same applied voltages. Emitter control of
collector current, a necessary
condition of transistor action, will
be seriously undermined. (In a
vacuum tube, this is equivalent
to a reduction in grid control over
plate current.) It is even possible for the thermal action to feed
on itself and eventually to destroy
the transistor completely. The
higher temperature results in
more current which raises the
temperature even higher, and this
cycle is repeated until the entire
unit is permanently damaged.
Collector-Saturation Current

At this point, it might be well to
make the acquaintance of a factor
that has an important bearing on
the power capabilities of transistors. (We will have occasion to
refer to this factor again, in a
subsequent column, when we develop several simple tests which
every service technician can perform on transistors to determine
whether they are good or bad.)
The symbol Ie stands for the current that flows (under normal reverse -bias conditions) in the collector circuit when the emitter
current is zero. This means that
the collector has its normal reverse bias and that the emitter
circuit is open. Under these circumstances, the current path
must be between the base and collector. See Fig. 1.
Since the collector is reverse
biased, we should expect no current at all to flow; but the I, current is found, and there arises the
question, "Where does it come
from?" Because of the heat (or

thermal energy) which is always
present, some electrons in the
crystal structure gain enough energy to break their valence bonds.
For every electron that brakes its
bond, a positive charge (a hole)
is created. (The structure is initially neutral in charge; hence,
when an electron escapes from a
bond, a counterbalancing positive
charge remains in the broken
bond and this represents the corresponding positive hole.) The
electrons thus freed will be attracted to the positive terminal of
the applied voltage, and the holes
will be attracted to the negative
terminal. The ensuing flow of electrons and holes is the current L.
previously indicated.
TRANSISTOR

Fig. 1. The Current Path for

I.

Since Ica is dependent on the
available heat energy present, it
will not be affected by the collector voltage. It will also not be
affected by any emitter current
that may flow if the emitter circuit were complete. In short, L.
may be considered as an independent current owing its existence
largely to the heat energy available. (A small portion of I,. is
contributed by leakage paths
Please turn to page 38
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Hum Problems

Hum problems in radio and TV
receivers are generally caused by
failure of a filter component in the
power supply or by heater -to cathode leakage in a tube. In the
first two examples which follow,
however, the hum was caused by
failure of ground connections.
Hum in Picture
An intermittent hum had developed in the picture on a Philco
TV receiver. The indications on
the screen and in the sound were
such that the trouble appeared to
be caused by heater-to -cathode
leakage in a tuner or video IF
stage. Substitution of these tubes
failed to remedy the trouble, and
the receiver was therefore taken
into the shop.
An oscilloscope analysis of the
signal revealed that the signal output from the video detector was
being modulated by a 60 -cps signal. A high' impedance RF detector probe was used to check the
output signal from the tuner. The
60 -cps modulation was also pres-

ent at this point, and therefore
the B+ and AGC inputs to the
tuner were checked with the oscilloscope.
The AGC line had a large 60 cps signal present on it. While the
AGC network was being checked,
the pilot light (a No. 47) was ac-

cidently broken. Immediately the
hum disappeared. The pilot light
was replaced with a new one of
the same size, and the hum reappeared immediately. Close examination of the circuit revealed that
the ground returns of the AGC
filter capacitor and the pilot light
were connected to the same terminal. Consult the drawing in
March, 1956
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Fig. 1. This terminal was fastened
to the chassis with a rivet and was
not making good contact. Soldering the ground terminal to the
chassis remedied the trouble.
PILOT LIGHT
RETURN

AGC

LOOSE RIVET

LINE

Returns for the AGC
Filter Capacitor and the Pilot Light in
the Philco TV Receiver.
Fig. 1. Ground

Since some of the other ground
terminals in this receiver were
also riveted to the chassis, they
were also soldered so that any future trouble from this source
might be prevented.

Hum in Sweep Systems
A case involving an Olympic
TV receiver which seemed to
have a combination of 60 -cps and
120 -cps modulation of the horizontal sweep was recently encountered. The technician first
suspected the horizontal oscillator
and output tubes; therefore, the
HORIZ.

HORIZ. HOLD
CONTROL

SYNC PULSES

Cj_
100.--.

HORIZ.
AFC
C54

MMF

.005
HORIZ.
OSC.

330

MMF
150K

100K

8.2 K
150K

TV`

POOR

C58

x.22

GROUND

CONNECTION

Fig. 2. Schematic Diagram of Horizontal AFC Network in Olympic TV Receiver.

tubes were checked by the substitution process. This failed to eliminate the trouble, and the original
tubes were reinstalled. Further
investigation revealed that the
trouble showed up in the raster
only with a signal applied. After
considering this fact carefully,
the technician suspected that the
trouble was caused by a defect in
the horizontal AFC network.
The schematic diagram in Fig.
2 shows the horizontal AFC and
oscillator circuits. A thorough resistance check in the horizontal
AFC circuit revealed that the stabilizing capacitors C57 and C58
were not grounded. A close visual
check of this network showed that
these components were connected
to the metal mounting ring of the
tube socket. The hum was caused
by the poor connection between
the chassis and the mounting ring
which was riveted to the chassis.
An accurate analysis of the
symptoms simplified the problem
of locating the cause of a trouble
which otherwise might have been
difficult to locate.
Hum in Radio
A customer recently brought
an AC/DC radio into the shop
and complained that, after it had
been in operation for 30 minutes,
it began to have a hum which
grew louder and louder as the
radio played until the hum was
louder than anything else. The
technician suspected that a tube
was causing the trouble, and all
of the tubes were checked in a
tube checker when the set was
first received. All were good. The
original tubes were reinstalled in
the radio, and the radio was
Please turn to page 80
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BRAKES and TAPE TENSION
The Tenth in

a

Series

of Articles Devoted to
the Principles of
Magnetic Recording

Proper adjustment and maintenance of tape recorders were
stressed in the article "Maintenance of Tape Speed" in the December 1955 issue of the PF
REPORTER. Most of the space
in that article was used for a discussion of motors because of the
significant part they play in maintaining correct tape speed. No one
can deny the importance of constant tape speed because movement of the tape at a uniform rate
of speed across the faces of the
heads is one of the very basic requirements of a satisfactory tape
recorder.
Motors are critical items in a
tape recorder because they move
the tape, but other things such as
brakes and proper tape tension
are also very important. The tape
must be moved at a constant
speed while the recorder is operating in the record or playback
modes; but in addition, the tape
must be handled properly in all
of the operating modes. The tape
must be started, stopped, unwound, and rewound without being broken, stretched, or otherwise damaged.
To begin with, the tape -transport mechanism must be designed
to handle the tape in the proper
manner; and then it must be adjusted and maintained in the correct operating condition.
TAPE TENSION

The correct amount of tension
must be applied to the tape at all
times. Undesirable variations in
18
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both frequency and amplitude
will be present in the recorded or
played-back signal if the tension
on the tape varies while the signal
is being recorded or played back.
Different tape tensions are
used in different operating modes.
When a recorder is operating in
the fast-forward or rewind modes,
the tape is not held against the
faces of the heads; but enough
tension must be maintained on
the tape so that it will unwind
evenly from one reel and will wind
smoothly on the other. Unnecessary wear on the tape will result
if excessive tension is applied. On
the other hand, the tape may at
times become very slack, throw
loops, or move in some other erratic manner if insufficient tension is maintained on the tape.
When the tape -transport mechanism is started or stopped in any
operating mode, the tape tension
must be controlled so that the
tape will not be broken, stretched,
or otherwise damaged when the
brakes are applied or released.
Tape tension is obtained and
controlled in several ways. Motor
torque, brakes, and tension arms
or levers are usually combined to
obtain the desired amount. In recorders that employ separate motors to turn the supply and takeup reels, the torques of the motors
are usually utilized to supply at
least part of the tape tension during all operating modes. The mo-

tors driving the supply and takeup reels normally turn the reels in
opposite directions. Tape tension
can be applied by the operation
of the motors at different torques.
For example, when the recorder is
operating in the playback mode,
the take-up reel will be driven in
a counterclockwise direction by
its motor. The tape will unwind
from the supply reel in a counterclockwise direction, but the motor
for the supply reel will try to turn
the reel in a clockwise direction.
In this way, the supply-reel motor
with its reduced torque applies a
drag or tension on the tape.
Torque is usually reduced by
insertion of the propef amount of
resistance in the motor circuit. In
the Magnecord M80 tape recorder, the two large resistors indicated in Fig. 1 are employed to
obtain correct amounts of operating torque. Torque adjustments
in this recorder are made by moving the adjustable taps on the resistors. Operating torques can be
measured with a small spring scale
attached to a length of string
around the hub of the appropriate tape reel, as shown in Fig. 2.
If the spring scale is pulled in the
direction of the arrow while the
machine is running in the record
or playback mode, the amount of
torque can be read on the scale.
The inch-ounces of torque can be
obtained by multiplying the number of ounces on the scale by the
PF REPORTER
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all tape recorders. These brakes
are often utilized in maintaining

BRAKE

SOLENOID

ON

BRAKE DRUM ON

BRAKE DRUM

TAKE-UP MOTOR

REWIND MOTOR

BRAKE

BRAKE

ADJUSTMENT

ADJUSTMENT

TORQUE
RESISTORS
o

CAPSTAN
DRIVE MOTOR

MOVABLE TAPS FOR
TORQUE ADJUSTMENT

Fig. 1. Bottom View of Tape -Transport Section of Magnecord Model M80 Tape

Recorder.

number of inches of the radius (R
in Fig. 2) of the reel hub. In the
Magnecord Model M80 recorder,
the operating take-up torque
should read 12 to 16 inch -ounces
and the operating supply torque
should read 4 to 6 inch -ounces.
The amount of torque, the
method by which it is obtained,
and the way it is measured vary
in different recorders; therefore,
it is necessary to consult authoritative service literature when
tests and adjustments have to be
made. The examples that we give
here can at least give some idea
of what can be expected.
Recorders that use only one motor to drive the take-up and supply reels and the capstan usually
make use of various types of selective clutches or brakes to obtain
tape tension. Selective clutches
are arranged to produce a drag
(when necessary) on either one of
the reels when it is turned in the
direction that requires tension to
be applied on the tape. One such
system was described in the article "Transport Mechanism in

Ampex Model 600 Tape Recorder" which appeared in the August
1955 issue of the PF REPORT-

ER. A mechanical arrangement
of selective brakes and felt-loaded

proper tape tension, but their
primary purpose is to provide
proper braking action when the
mechanism is stopped in any
mode of operation.
Brakes can be mechanical, dynamic, magnetic, or a combination of any of these types. No matter what type of brakes are used,
they must operate in the correct
sequence and provide a smooth
and positive stopping of the tape.
It is not difficult to recognize the
necessity of having the supply
reel and the take-up reel stop at
the same instant because, if they
do not, the tape can be stretched
or broken; or it can become tangled if it continues to unwind off
one reel after the other reel has
stopped. The brakes are very likely suspects if the tape spills or
breaks when the tape -transport
mechanism is stopped.
Mechanical Brakes

SPRING
SCALES
CORD

g
Fig. 2. Spring Scale Used to Measure

Operating Torque.

clutches control the tape tension
during all modes of operation of
the Model 600.
BRAKES

Brakes of some type are used
to control and stop the reels on

The brakes on the Concertone
Model 1502, shown in Fig. 3, are
an example of the mechanical
type. Brake shoes faced with felt
and mounted on pivoted arms
press against the brake drums on
the spindles of the take-up and
supply motors and stop the reels.
Adjustments are made by means
of the collars and arms indicated
in Fig. 3.
Mechanical brakes are also
used on the Magnecord Model
M80 shown in Fig. 1. Their action
is controlled by relays and solenoids. The brake bands make contact with the brake drums on the
shafts of the rewind and take-up
motors. The bands are lined with
felt and normally remain in contact with the drums when the solenoids are not energized. When the
recorder is started in one of its

operating modes, appropriate
BRAKE
BRAKE

DRUM

(SPINDLE)

FELT

PAD

BRAKE

ADJUSTMENT

BRAKE

SHOE

COLLAR

SHOE

FELT PAD

BRAKE DRUM

(SPINDLE)

Fig. 3. Brakes
Used in Concertone Model 1502
Tape Recorder.

REWIND
MOTOR

TAKE-UP

MOTOR

switches are closed and relays are
actuated to energize the solenoids
and release the brakes.
Brake torque may be checked
by using the spring scale shown
in Fig. 2. The checks are made
with the power off, and each brake
should measure 38 to 40 inch ounces. Adjustments are made by
turning the nuts indicated in
Fig. 1 and by positioning the solenoid on its mounting bracket.
Please turn to page 49
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Fig. 1. The Simpson Model 434

Varidot

White -Dot Generator.

Simpson Model 434 Varidot
White -Dot Generator

The Simpson Model 434 Vari dot white -dot generator is designed to provide white dots for
use in making convergence adjustments of color receivers and
for checking many properties of
color and monochrome TV receivers. Among these properties are
sweep linearity, frequency response of the receiver, hum in
the picture, and synchronization
range.
The signal is provided as a positive or negative video signal
with a maximum amplitude of 3.5
volts peak to peak or as a modulated RF signal with a maximum
amplitude of 50,000 microvolts.
The RF signal is modulated 90
per cent and can be on any channel from 2 through 6.
The general appearance of this
instrument can be seen in Fig. 1.
20

The eight front -panel controls
serve to: (1) vary the number of
horizontal dots; (2) vary the
width of the dots; (3) vary the
number of vertical dots; (4) vary
the height of the dots; (5) vary
the attenuation of the RF and
video signals; (6) select the desired RF channel; (7) turn on the
power and select the desired output signal-the positive video
signal, negative video signal, or
RF signal; and (8) vary the vertical sync frequency for a hum
check on the receiver.
All of the adjustments for the
size and number of dots are independent of each other. The vertical dot number is variable from
6 to 15, and the horizontal dot
number is variable from 6 to 14.
Dot width is variable from approximately .06 to .5 inch on a properly adjusted 21 -inch receiver. The
dot height obtained with the video
output signal can be varied from
approximately one to eight scanning lines.
The output impedance of the
instrument is 300 ohms, balanced
to ground for RF and unbalanced
for the video signal. One output
cable. serves double duty as either
an RF or a video output cable
merely by being plugged into the
proper output jack at the rear of
the instrument.
The Model 434 dot generator
provides a dot pattern that is very
stable, and the dots will be sharp

Paul e.
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and distinct on a receiver of adequate bandwidth. This fact makes
the instrument useful for checking the bandpass of a receiver.
The provision for varying the dot
width is a feature that will enable
the operator to check the point at
which the frequency response of
the receiver falls off.
Another interesting feature is
the provision for making hum
checks of receivers. Hum in a receiver can be made apparent by
adjustment of the HUM CHECK
control of the instrument to a
point where the vertical sync frequency is slightly different from
the power -line frequency. Hum
will be indicated by a tendency
toward horizontal pulling and unstable synchronization. An indication of the synchronization
pull -in range of the receiver can
also be obtained when the hum is
being checked.
The size of the instrument is
approximately 113/8 by 81/4 by
8%, and the weight is approximately 11% pounds.
Simpson Model 458 Colorscope

The Simpson Model 458 Color scope is shown in Fig. 2. This 7 inch oscilloscope offers the user a
choice of either a vertical amplifier with a wide bandwidth and
medium sensitivity or one with a
narrow bandwidth and high sensitivity. 'The frequency response in
wide -band operation is flat within
PF REPORTER
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---2 decibels from 10 cycles to 5
megacycles per second and flat
within 2:1 decibel from 20 cycles
to 4.5 megacycles. The frequency
response in narrow -band operation is flat within -±2 decibels
from 10 cycles to 300 kilocycles
per second and flat within -± 1
decibel from 20 cycles to 200 kilocycles.

can be viewed with 100 -per -cent
response. Fig. 3 is a direct photograph of the response of the Colorscope to a color signal from a generator. The color burst can be seen
in the figure.
The 7 -inch screen is fitted with
a green filter for increased contrast in viewing. Horizontal and
vertical reference lines are ruled
on the screen for calibration purposes.

The internal sweep generator is
of the multivibrator type and provides a range of sweep frequencies
from 14 cycles to 250 kilocycles
per second. This range of frequencies is covered by four overlapping steps of the coarse -frequency switch. A fine -frequency
control is provided for varying the
sweep frequency within the range
of any particular setting of the

Fig. 2. The Simpson Model 458 Color scope.

The vertical deflection sensitivity in wide -band operation is 40
millivolts rms per inch; and in narrow -band operation, it is 15 millivolts rms per inch.
The frequency response of the
horizontal amplifier is flat within
-±-2 decibels from 10 cycles to 300
kilocycles per second and flat
within -±1 decibel from 20 cycles
to 200 kilocycles per second. The
horizontal deflection sensitivity is
115 millivolts rms per inch in the
high -sensitivity position of the
function switch and 1.4 volts rms
per inch in the low -sensitivity
position. The step attenuators in
the vertical amplifier are frequency compensated. The rise time of
the vertical amplifier is less than
0.05 microsecond in the wide band position.

switch.
Provisions are made for four
types of synchronization: (1) an
external signal can be applied to
the EXT. SYNC. jack, (2) a signal of positive polarity can be applied internally from the vertical
amplifier, (3) one of negative polarity can be applied internally
from the vertical amplifier, and
(4) a signal at line frequency can
be applied internally.
Other front -panel jacks, besides
the EXT. SYNC. jack already
mentioned, are as follows: two
ground jacks, one on each side of
the instrument; a vertical input
connector for the shielded cable
supplied with the instrument; a
jack for a sawtooth output signal;
a jack for intensity modulation; a
jack for obtaining an 18 -volt
peak -to -peak signal from the instrument for calibration purposes; and a jack for applying an
external sweep signal to the horizontal amplifier.
Size of the Colorscope is 11 by
171/4 by 13% inches, and the
weight is 27 pounds and 9 ounces.
A low -capacitance probe (Simpson Model 741) is available as an
accessory and provides an input
impedance of 10 megohms shunted by 14 micromicrofarads.

Fig. 3. Response of the Simpson Color scope to a Color Signal.

The Low -Capacitance Probe

The response of the vertical amplifier in the wide -band position
is such that the 3.58 -mc colorsubcarrier burst in a color signal

The low -capacitance probe is
often used with oscilloscopes
when it is desired to view waveforms of high frequencies in high-
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impedance circuits. Its use will
give a more faithful representation of the signal present than
would the use of a simple shielded
lead to the input of the oscilloscope. Normally, the oscilloscope
has an input circuit of fairly high
impedance; but under certain circumstances, it may load the circuit under test to such an extent
that the waveform seen may be
somewhat distorted.
Some places where a low -capacitance probe can be used to advantage are high -impedance circuits in which video signals or
horizontal sync signals are present. These signals contain frequencies high enough to be attenuated or changed by small shunt
capacitances.
Most present-day oscilloscopes
have input attenuators that are
frequency compensated for the
most accurate waveform presentation. This feature was discussed
in the April 1955 issue of the PF
REPORTER, pages 67 and 68. A

Fig. 4. Input Circuit in an Oscilloscope
Having a Frequency-Compensated` At-

tenuator.

simple input circuit with compensating capacitance is shown in
Fig. 4. R2 is the grid resistor in
the input circuit, and Rl is in one
section of the step attenuator. C,,,
is the grid -to -cathode capacitance
of the input tube. Stray wiring
capacitances between grid and
ground can also be considered as
lumped together with this capacitance, and their combined effect
is to bypass the higher frequen-

cies to ground more readily than
they bypass the lower frequencies.

Without the compensating capacity C,., this unbalance would result in frequency distortion of the
waveform.
Please turn to page 52
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Examining]
DESIGN
Book Radio

The portable radio pictured in
the heading has its outer case
styled to represent a conventional
book cover. This unit is the Cros ley Model JM-8WE battery -operated AM radio receiver. The particular model shown features a
white leatherette cover with a gold
inscription identifying it as the
well-known novel Treasure Island.
The edges of the case are fashioned to resemble the edges of
book pages, and this also adds a
great deal to the unique disguise
of the radio. The actual over-all
size of the unit is about 7 inches
long, 41/2 inches wide, and 1%
inches thick.
The on -off switch is activated
by the opening and closing of the
front cover, and the two manual
control knobs visible in the photograph are for station tuning and
volume control. Three subminiature tubes and two transistors
make up the principal stages of
this receiver. A 1V6 tube is employed in the converter stage, a
1AH4 tube serves as the IF amplifier, and a 1AJ5 tube functions as
the detector and audio amplifier.
The two RCA transistors of the
2N109 type are connected in a
push-pull audio output stage which
drives a 2% -inch speaker.
The receiver chassis, with batteries removed, can be seen in the
illustration of Fig. 1. The chassis
may be removed from its booklike
case by removal of the slotted head screw located in the center of

Features
by Leslie D. Deane

the front panel. If the receiver is
held face down, the case can then
be lifted off the panel. The majority of components are placed on a
small printed -wiring board which
is approximately 51/4 inches in
length and only 13%8 inches wide.
In order to conserve over-all space,
the manufacturer has mounted the
resistors and capacitors on end
with their leads extending through
the board.
The two 455-kc IF transformers, an interstage transformer, and
the audio output transformer employed in this receiver are of miniature varieties and therefore account for its compact design. Power is supplied to the unit by one
4 -volt mercury A battery together
with a 45 -volt B battery. The manufacturer recommends that the
original types of batteries be used
when replacement becomes necessary. If a B battery having a metal

Fig. I .ChassisView
of the Cros ley Model JM-8WE Book
Radio.
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case is selected for use in this receiver, it must be installed to prevent shorting of the terminals on
the volume control or these terminals must be bent so that they
will not come in contact with the
metal case. An A battery which is
slightly shorter in length than the
original type may be used as a re-

placement provided that the battery bracket is bent or reshaped to
ensure proper contact with the
battery terminals.
Should it become necessary to
replace the 1AH4 tube, it is essential that the metal covering of the
tube be insulated with the original
vinyl sleeve. The metal covering is
connected to the filament of the
tube and could cause a possible
short if not protected. The two
transistors employed in this receiver are matched for a balanced
output; therefore, if an equivalent
type and not an exact replacement
is used, both units should be replaced at the same time.
It has been found that a few of
the receivers in this Crosley series
may have a tendency toward oscillation at the low end of their tuning range. This condition may result from the fact that the initial
battery voltage may be too high
and may cause the receiver to become extremely sensitive and to
overload. The manufacturer recommends two possible ways to correct this difficulty. In some pro 23

duction runs, a small shield has
been placed on the bottom side of
the printed -wiring board under
the second IF transformer. In
these receivers, the oscillation can
be reduced if the shield is unsoldered and moved nearer to the
board where it should be resoldered into position.
The receiver also has an 8.2megohm resistor which is connected between the positive terminal of the A battery and the
AVC line. This resistor applies a
slight positive voltage, which
would normally oppose the AVC
voltage, to the grid of the converter stage and thus increases the
sensitivity of the receiver. In order
to reduce the sensitivity and to
eliminate a possible cause of oscillation, it may be necessary to
remove this bias resistor from the
AVC line.
Because of the compact design,
it may be necessary to remove the
printed -wiring board from the
front panel in order to reach components on top of the board. This
is accomplished by removal of two
hexagonal
1/4 -inch screws with
heads from the speaker magnet
frame and one from the mounting
bracket of the tuning capacitor.
The chassis can then be tilted
away from the panel-the movement is limited only by a few connecting leads.
Cosmetic -Bag Radio

Another rather novel design in
portable radio cabinets is reflected
in the Philco Model D-665 shown
in Fig. 2. This unit is a four -tube
AM radio receiver housed in an attractive portable carrying case.
The case design resembles a cosmetic or overnight bag and comes
equipped with a mirror covering
the inside surface of the lid and a
roomy utility compartment directly in back of the radio enclosure.
The compartment is very handy
for carrying small objects that
may be needed when traveling or
when outdoors.
This portable receiver may be
operated on its self-contained batteries or on 117 volts AC/DC. To
operate the unit on batteries, open
the front part of the cabinet and
insert the power plug into the
slots provided in the change -over
switch. This switch is located at
the lower left-hand corner of the
24

vertically mounted chassis. The
extra length of cord may be folded
and stored in the space directly
beneath the switch. In order to
operate the receiver from a 117 volt AC or DC supply, the power
plug must be removed from the
change -over switch. This will automatically disconnect the batteries. Then insert the plug into a
117 -volt socket.
The photograph of Fig. 3 reveals
the chassis which is employed in
this receiver. The speaker, with
audio output transformer, is
mounted separately in the cabinet and is not shown in Fig. 3.
The chassis components are neatly

current during normal operation.
This type of rectifier is designed
especially for use on printed -wiring boards. The springlike terminal contacts are constructed for
easy insertion into the board and
will hold the unit in position prior
to the soldering process.
The batteries employed in this
receiver consist of a 75 -volt B battery and two 11/2 -volt A batteries.
During normal battery operation,
the B battery delivers approximately 10 milliamperes of current
and the A batteries deliver about
130 milliamperes. The batteries
can be installed in the radio by
separating the two halves of the
case. These are hinged at the bottom.
Highway Hi-Fi
A record enthusiast today need
not confine his hi-fi activities to
the home alone, for now it is possible to enjoy a number of recorded selections while traveling
in a car. A practical auto record
player has recently been developed

Fig. 2.

Philco Model D-665 Portable

Radio.

arranged on a printed -wiring
board with ample space between
parts. This affords adequate ventilation and makes servicing that
much easier. The electrical design
of the chassis is relatively conventional. The tube complement consists of a 1R5 converter; a 1U4 IF
amplifier; a 1U5 detector, AVC,
and AF amplifier; and a 3V4 audio
output tube.
Rectification for 117 -volt AC
operation is accomplished by one
selenium rectifier which carries approximately 68 milliamperes of

by CBS -Columbia in co-operation
with the Chrysler Corporation for
use in the new 1956 Chrysler line
of automobiles. The new accessory
item sells for about eighty dollars
and comes complete with six records. One of these mobile record
players, known as the "Highway
Hi-Fi" model can be seen in the
photograph of Fig. 4.
The record player mounts under the dashboard directly beneath the radio where it is in easy
reach for any occupant of the front
seat. The unit plays through the
car radio which has been designed
to accommodate a phono input.
Records used with this player
are of a special variety and are referred to as XLP records. These
extra -long-playing records are seven inches in diameter and give up
to 45 minutes of music or one hour
of speech on each side. The new
Please turn to page 78

Fig. 3. Chassis Employed in the Phil -

Model
Radio.
co

D-665

SLOTS FOR
POWER PLUG
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DIRECTIONAL CHARACTERISTIC'
of MICROPHONES

by Robert

B.

characteristics. The following discussion will cover some of the
most commonly used classifications with a brief explanation of
each one, although the terms in
themselves are very descriptive.

Dunham

Nondirectional, Omnidirectional,
and Polydirectional

In a previous column which
served as an introduction to the
general subject of microphones,
we discussed some of the types
that have been or are still in use.
These types (carbon, crystal, dynamic, condenser, and ribbon)
can be designed and constructed
to possess a variety of characteristics. While a few of these characteristics are natural to certain
basic types of microphones, it is
interesting to find that most types
can be designed to feature any of
the important characteristics desired. Because of this we may find,
for example, that one crystal microphone may bear no resemblance whatever to another crystal microphone because they have
been designed for different purposes and differ in physical construction.
Many of these operating characteristics are so important that
they determine just how successfully a chosen microphone can be
used in some specific application.
A discussion of what these characteristics are, how they are obtained, and why they are so
important can prove to be both
worth while and interesting.
March, 1956
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The rated sensitivity of a microphone is usually given careful
consideration before the microphone is selected for some particular application. It seems logical
that the user should be interested
in how much electrical signal will
be developed by the microphone
for the amount of acoustical signal picked up. He will be concerned if for no other reason than
that he wants to know what
equipment will be required with
the microphone to obtain satisfactory results.
In addition to being interested
in the sensitivity of a microphone,
the user should also be very much
interested in knowing whether
the microphone will pick up
sounds equally well from all directions or if it will be selective
and pick up sounds from only one
or two directions. The way in
which a microphone will operate
in this respect depends upon its
directional characteristics which
are so important that they are
usually included in the description or data given about any microphone.
Microphones are often classed
according to their directional

These names all mean the same
thing when applied to the directional characteristics of microphones. The ones which possess
these characteristics pick up
sounds equally well from all directions, although some units are
slightly directional when picking

up extreme high -frequency
sounds. It is fairly obvious that

nondirectional microphones are
suitable for use in situations in
which the user wishes to pick up
all of the sound developed in the
vicinity of the microphone.
Semidirectional

Semidirectional microphones
are basically nondirectional but
become progressively more directional as the frequency of the signal being picked up increases.
Most basic or simple microphones
of all types fall in the semidirectional class; consequently, most
types of microphones have to be
modified before they will exhibit
special directional characteristics.
Bidirectional

Bidirectional microphones, as
the term implies, are sensitive to
sounds coming from two directions. Microphones with this directional characteristic pick up
Please turn to page 55
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How to get

the j um.p on call-1c)acles
in.

6 e a,s' moves

Here are six tube types called for most
in your daily service work. Eliminate the
call-backs from these types and your
biggest share of headaches is over. It's
easy to do just that, too, simply by getting
into the habit of using only Sylvania tubes
... in the ftniliar yellow and black carton.

vLIGHTING
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These 6 types alone incorporate over 14
design and production improvements to
eliminate the most common causes for
"quick failures" and costly call - backs.
It's no wonder more and more servicemen
consider the yellow and black carton
their "calling card of top quality service."

SYLVANIA

RADIO

ELECTRONICS

SYLVANIA ELECTRIC PRODUCTS INC.

1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Building, Montreal

TELEVISION

ATOMIC ENERGY
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by Verne M. Ray
The time constant of a circuit is
an important factor in the determination of the effects the circuit
will have upon various signals.
Although he may not always be
aware of it, the television technician deals with time constants in
the normal course of servicing receivers. Among other uses, the

POSI

cuit is the product of the value of
resistance in ohms times the value
of capacitance in farads. For example, Fig. 1 shows a capacitor
having a value of .01 microfarad
connected in series with a 10K ohm resistor. The time constant T
of this circuit is:

T=RC
T = (10 x 103) (.01 x 10-6)
= .0001 second,
= 100 microseconds,

swl
q PD5.2

-

----

where
R = resistance in ohms,
C = capacitance in farads.

pK
100 VOLTS
.01

MFD

T 100 MICROSECONDS

Fig. 1. An RC Circuit in Which Cl Can
Be Charged and Discharged by Chang-

ing the Position of the Switch.

time -constant principle is utilized
in AGC, sync, sweep, and highvoltage circuits. In this article, the
utilization of this principle in sync
circuits will be discussed.
The term time constant is used
to define the rate at which a capacitor in an RC circuit will
charge or discharge. The time constant, in seconds, of any RC cir-

-

Let us suppose that we are able
able to measure the voltage across
the capacitor at any instant in a
circuit like that shown in Fig. 1.
It would be found that 100 microseconds after the rotor arm of the
switch is moved to position 1, the
potential across the capacitor
would equal 63.2 per cent of the
supply voltage or would be 63.2
volts. After a lapse of 200 microseconds, the voltage across the
capacitor would be approximately
87 volts; and at the end of 500
microseconds, the capacitor would

->

Please turn to page 67

IFig. 2. Graphical Representation of
Across a Capacitor in an RC Circuit.

Voltage

Waveforms

loo

Fig. 3. An RC Circuit in Which the Duration of the Applied

111

ó

be charged to a potential of 99.33
volts. It would be considered that
after 600 microseconds the capacitor is fully charged, and therefore
the current is no longer flowing in
the circuit.
If the rotor arm of the switch
were then grounded as it would
be in position 2, the rate of capacitor discharge would be the
same as the rate of charge. In
other words, the same amount of
current would flow during the first
100 microseconds of discharge as
during the first 100 microseconds
of charge; and the time needed
for the capacitor to discharge
completely would be the same as
the time needed for it to charge
completely.
If the voltage rise across the
capacitor during charge time
were recorded graphically, an exponential curve like that labeled
A in Fig. 2 would be obtained.
Curve B shows that voltage decreases exponentially during discharge time. During either charge
or discharge time, the current flow
through the resistor in the circuit
starts at a high value and decreases in accordance with curve

CURVE A

-DURING CHARGE TIME

Voltage Equals 6T.

75

0
J
a.
O-

N

u.- 50

o

5.6K

W

I.6T-{.6T-i

I,

fZ

T
60 -CYCLE

25
CURVE

wO-

B_DURINC DISCHARGE TIME

10V

ZERO REFERENCE

0

0

T

2T

TTIME
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-only "Staminized" Astron
Capacitors really deliver
better performance.
Astron's capacitor "know-how" insures

better performance

3

-

important ways

better designs, better materials, better
the secret of
production techniques

-

'Staminizing".
Learn the facts, as thousands of service

technicians have, why Astron's extra -

rugged capacitors build consumer
satisfaction and repeat business

-

eliminates callbacks!
You'll find there's a dependable Astron
exact replacement capacitor for every

-

write for
"Astron Replacement
Catalog AC -4D".
radio and TV requirement
FREE

Ask your jobber for "Staminized"

Astron Capacitors

- today!

PROVED BEST IN SERVICE!

CORPORATION
255 GRANT AVENUE

EAST NEWARK. N. J.

EXPORT DIVISION: ROCKE INTERNATIONAL CORP.,
WEST COAST WAREHOUSE: 9041 WEST PICO BLVD., LOS ANGELES
IN CANADA: CHARLES W. POINTON, 6 ALCINA AVE., TORONTO, ONTARIO
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13 EAST 40TH ST.,
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Ç.em4a "Add
to Servicing
by THOMAS A.

A variety of liquid chemicals
are available and useful to the
service technician. Some of them
simplify the cleaning of switch
contacts and the prevention of
arcing in electronic equipment.
Since these chemicals help the
technician to do a thorough job of
servicing in a minimum of time,
the slight extra cost and effort
that is involved in their use is well
repaid. Most of the preparations
that are available serve as insulators, cleaning agents, or cements; but there are other chemicals for specialized uses.

The operation is similar to spray
painting, but it is difficult to see
whether the sprayed object has
been completely covered since the
plastic spray is entirely colorless.
It is a temptation to hold the nozzle close to the working surface
and to apply a heavy coat of
liquid, but this should not be
done. Pools of liquid plastic will
collect, and these will form slow drying bulges which will be vulnerable to scratching and peeling
when they finally dry.

Acrylic Spray
A solution of an acrylic plastic
which is similar to Plexiglas can

be sprayed on electronic equipment for insulating and moisture proofing purposes. This liquid is
supplied in pressurized cans that
contain built-in spraying nozzles.

tough, very thin plastic coating
forms on a sprayed object. Since
this sheath of plastic will seal out
air and moisture, acrylic spray is
valuable for protecting the screws
and mounting hardware of outdoor antenna systems from corrosion caused by damp air, salt
spray, or air -borne impurities.
A

Arcing or corona discharge

through moist air surrounding a
high-voltage circuit is also prevented by a plastic film on the
circuit because the plastic has
high dielectric strength as well as
moisture resistance.
Applying acrylic spray evenly
to a surface is a skill that can be
developed with a little practice.
March, 1956
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Fig. 1. Applying Acrylic Spray to Assembly Screws on an Antenna.

The best practice is to hold the
spray nozzle from 8 to 12 inches
away from the object being coated and to apply two or more
light misty coats with a sweeping
action. Fig. 1 shows an antenna
being sprayed with plastic by this
method. The first thin coat dries
in less than five minutes, and the
second coat may be applied immediately afterward.
The button which controls the

LESH

nozzle should be held down firmly
while the spraying is being done.
If the button is only partly depressed, the pressure of the spray
will be too low and the coating
will spatter over the surface. It is
also important to keep the spray
can moving at all times. A hesitation of only a moment will produce a thick spot in the finished

plastic film.
Since the spray nozzle must be
held at a distance from the object
being sprayed, the area around
the object will also be liberally
coated. This should present no
problem in the spraying of antennas, because an antenna should
be sprayed outdoors at the installation site after the lead-in connections have been made. The
lead-in terminals are more seriously affected by corrosion than any
other parts of the antenna, and
the finished lead-in connections
should be protected with spray
even if the rest of the antenna is
not coated.
Acrylic plastic will do no harm
if it is accidentally sprayed on
leads and components in a receiver chassis, but the plastic must be
kept away from tube sockets,
switches, and other contact surfaces. They should be masked before any spraying is done on the
chassis. If any plastic does penetrate into one of these places,. it
can be dissolved with lacquer
thinner. Connections which are to
be soldered do not need special
protection from the spray because
the heat of a soldering gun or iron
will melt the acrylic plastic.
29

Corona Dope

MORE MONEY

DYNA-QUIK sóó

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Tests over 95%
OF ALL POPULAR TV

TUBES'-IN SECONDS

You can cut servicing

time-eliminate

repeat calls-make more on -the -spot tube
sales-give a better service guarantee-make
new profits in minutes with DYNA-QUIK.
This top quality, low cost, portable dynamic
mutual conductance tube tester enables
any serviceman to locate weak and
inoperative tubes quickly and easily with
laboratory accuracy right in the home.
DYNA-QUIK creates greater customer
confidence because your customer sees for
himself the true tube condition on
"Good -Bad" scale. In just a few minutes
you can check all the tubes in a TV ,et for
shorts, grid emission, gas content, leakage,
dynamic mutual conductance and life
expectancy under the dynamic heavily
loaded conditions that are the actual
operating conditions of the set. Used in the
shop or in the home-DYNA-QuiK will make
money for you every day!

Fast-a complete tube test
in as little as 12 seconds.

Easy-one switch tests
everything. No roll chart-no
multiple switching.

Accurate-large 4'/," Elastic
meter has two scales
calibrated 0-6,000 anc 0-18,000
m.cromhos.

Always up to date-test
procedure instructiors for
new tubes supplied t. factory
at regular intervals.

Automatic line compensation

-special bridge contauously
monitors line voltage.
and 9-pin straighteners
mounted on panel.
7-pin

Portable-luggage stv

e

carrying case with re -movable
slip -hinged cover.
Lightweight -15'/ x 14% x 5%
in. Weighs only 12 lbs.
'Including new 600 mil series trises.

Send for article on "Profitable TV Servicing
in the Home" and Bulletin 50G-R

Also makers of
the famous CRT 400
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B a K MANUFACTURING CO.
3726 N. Southport Ave. Chicago 13, Illinois

Corona dope is a liquid which
has a thick consistency. When
dry, it has a very high dielectric
strength; and it is useful in preventing corona discharge and arcing if it is applied to high -voltage terminals. Various substances
such as special lacquers and solutions of plastic are employed as
corona dopes.
The dope should be daubed on
with a brush, and the technician
should allow plenty of time for it
to dry. Power may not be safely
applied to the treated circuit before the dope has completely
dried, and the process of drying
may take from 15 minutes to
more than an hour.
Although the long drying time
of corona dope is a disadvantage,
several of its other characteristics
are desirable. For example, a
small amount of dope can be applied directly to a spot at which
the arcing is to be eliminated. The
dark color of the dope gives a positive indication of coverage, and
the technician does not have to
spray the whole area in an attempt to eliminate the arcing. If
a second coat of either acrylic
spray or corona dope is applied,
the dielectric strength of the protective layer is increased for the
simple reason that the layer becomes thicker.
Some liquefied plastics which
resemble corona dope are intended to be used as substitutes for
electrical insulating tape. The
manufacturers of solutions of this
type recommend that tool handles
be dipped into the plastic for protection and for insulation. Handles that rust when attacked by
the acids and moisture in perspiration can be well protected by only
a thin coat of plastic dope, and
this covering is neater than a
wrapping of tape. We cannot freely endorse the electrical insulation qualities of plastic dopes for
objects that must be handled,
however, because a plastic coating
which is not carefully applied may
have bare or thin spots that will
allow the passage of current.
Fig. 2A shows a pair of side cutting pliers with plastic -coated
handles. When the first coat of
plastic was applied to these pliers,
the plastic flowed slightly while
drying. As a result, the coating
PF REPORTER
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tended to become thin at the
edges of the handles where insulation would be most greatly needed. If tool handles are covered
with a liquid of this kind, it is

especially recommended that two
or more coats be applied. The
weak spots in the first coat can
be built up when the second coat
is added.

SIDE -CUTTING

ALLIGATOR
CLIP

PLIERS

Fig. 2. Objects

JUST ONE WILL DO...
SO WHY BUY TWO?

Coated

with

Plastic

Dope.

Various uneven surfaces such
as splices can be insulated with
plastic dope more neatly than
with tape if the technician does
a careful job and covers the surfaces completely. The numbers of
ways that plastic dope can be
used are more or less proportional
to the ingenuity of the user.
The alligator clip that is shown
in Fig. 2B has been coated with
a plastic dope so that only the
jaws of the clip are exposed. This
insulating clip makes an excellent
tip for a test lead that must be
fastened to a terminal in a crowded location. The clip should be
attached to a terminal connection
in such a manner that adjacent
leads will touch only the insulated
portion of the clip even if the clip
should accidentally shift its position. The insulation minimizes
the risk that the clip might cause
a short circuit while a test measurement is being taken. The clip
which is protected with plastic is
less bulky and more manageable
than a clip that has been insulated
with tape.
The clip that is shown in Fig.
2B is not meant to be a device
which can be connected to a circuit while the power is on. Extreme caution should be used if
the clip is handled while voltage
is being applied to it or to a nearPlease turn to page 64
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Voltages, capacitances, sections-in several
hundred different combinations-go to meet
today's twist -prong electrolytic capacitor
replacement needs.

1
1

1

Such variety compounds the replacement headaches.%
Too bad the combinations are not kept to a

minimum. But just so long as set designers insist
on odd combinations, the replacements will
have to include those combinations.
And so Aerovox faces the job squarely. Aerovox

provides the biggest listing of twist -prong
(Type AFIFp electroly+dcs-by actual count, 290 to
345 more numbers than offered by any one of
five competing brands. That is why Aerovox
meets these replacement needs with single,
economical, readily -installed units in place of
multiple -unit makeshifts. And at considerably
less cost!
Yes, ONE Aerovox

wá

do

... so why buy TWO

from

incomplete listings?

Ask your Aerovox distributor for copy of
Chit handy pock et -sized AFr selector. O- write us.

EßovOX

CORPORATION

DIS-RIEUTOR SALES DIVISION,
NEW BEDFORD, MASS.

h

Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
i9 %rood St, New York. N Y. Coble. Auriemo, N.

bo-t. Ad. Aurien,o.

Y.'
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Some things can't be revitalized, no matter
how many "boosters" are used-you have to face it,
you can't get that original quality back again.
However, a worn out, faded television
picture can be done away withbecause Du Mont has a Perfect Replacement
for an old picture tube. To go even further, a
Twin -Screen Hi -Lite* picture tube will give a brighter,
sharper, sparkling new picture-for a cost no
greater than that of ordinary aluminized picture

tubes. For picture perfection, for the
perfect replacement, insist on Du Mont.
*The ultimate in aluminized picture tubes.
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nu MONT®
CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.
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Dollar and Sense
Servicing
y

TV DX. With increasing sunspot

activity bringing freak long-distance television reception, the
next two or three years should see
a great increase in the number of
those taking up TV DX-ing as a

hobby. Even in 1955, some 65 fans
were reported as having logged
over 50 stations. Three enthusiasts
have over 200 each to their credit,
with Robert Seybold of Dunkirk,
New York, leading; he logged 259
stations in 45 states and 6 countries, including 28 UHF stations.

Seybold's distance record is just
under 5,000 miles, according to
Radio-Electronics.
Service technicians could well
keep an eye out for newspaper accounts of long-distance TV reception and post each such story on a
bulletin board in the shop. Window displays can feature high gain antennas and rotators which
are universally used by the DX ers to bring in the signals good
enough for station identification.
A rotator that gives an accurate
indication of direction on a control
box alongside the set helps a lot in
identifying stations that are fading out at station -break time, or it
even eliminates waiting for the
break if there are no other stations
on or near that line -of -sight path.
The real enthusiasts use souped up sets with extra controls that
permit changing the line rate to
foreign standards, or they use an
extra set permanently adjusted to
those standards.
Working up enthusiasm locally
for this hobby can well bring in a
bit of profitable extra business.
Many of those old Model 630 10inchers can well be souped up and
sold at a nice profit for DX purposes.
March, 1956
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Imports. The trickle of radios coming into this country from Germany, Japan, and Holland is getting publicity far out of proportion to its volume largely because
of newspaper advertising by large
department stores that are importing directly. Estimates by

the RETMA international department and other sources indicate
that about 35,000 radios came
from Germany in 1955, 25,000
from Japan, and 10,000 from Holland. The Japanese models include tiny transistorized sets having excellent sensitivity. Sales are
largely based on novelty appeal,
though the home and portable
radios do have extra FM and
short-wave bands in many models.

Secrets. One manufacturer is promoting a color TV receiver with
new secret circuits. Does this mean
that his sets can be fixed only by

Editor-inChie% McGraw-Hill Rodio Servicing Library

drastic price breaks for sets are in
the offing, and the many rumored
new color picture tubes aren't expected to get into appreciable production this year.

Good News. Regulated power supplies made by Lambda Electronics
Corporation come with a schematic diagram

permanently mounted

in every unit. A few test -equipment manufacturers do the same
thing, and all the others could well
follow the same practice. Separate
service manuals are too easily lost
after a few years; whereas, good
equipment often lasts for more
than ten years of daily use in a
service shop.
How long would it take you to
locate the schematic diagram for
every piece of test equipment in
your shop?

secret servicemen?

Predictions. The New Year began
with nearly 37,500,000 TV sets in
use. Industry experts say that another 7,000,000 sets will be sold in
1956 but only about 3,000,000
will go into new TV homes; the
rest will be replacements and second sets.
As to color, they say it'll increase steadily but not spectacularly, with 150,000 to 300,000 color sets to be sold in 1956. NBC
promises to increase its color hours
from the current 40 hours per
month to a new high of 80. No

Color Effects. Ordinary black -and white posters or slides for TV commercials can be transmitted in
color by using a new RCA colorplexer in conjunction with an

ordinary black -and -white camera.
Any two colors can be chosen from
an available 56. One color is electronically added to the black portions of the picture, and the other
color is added to the white portions. This technique permits stations to put on their own color
commercials for network color
programs long before they get
their own color camera chains.
33

Braking. Now under consideration
for some 1957 auto models is a

7

radar -controlled brake system that
will cost around $300 extra. The
antenna mounts ahead of the radiator grille, and the circuitry
fits into the glove compartment,
in the demonstration car now being tested in Detroit. Brakes are
applied by the radar with a force
proportional to the object distance. The driver may also brake
manually; and he may disconnect
the radar by flipping a switch if,
for example, he is driving into a
garage or pushing another car.
If radar -controlled brakes gain
popularity in the auto industry,
additional servicing business could

major

quality
checks

ASSURE SUPERB
CABLE PERFORMANCE

well equal that of TV. About
7,000,000 radio sets went into
some 8,000,000 cars in 1955, which

just about equals the year's TV
production of 7,400,000; so, the
potential markets are about the
same. Keep an eye on auto radar,
and let's hope it goes farther faster
than did electronic headlight dimmers.

major quality checks, on the line and
in the laboratory assure the top performance of dependable AMPHENOL coaxial cable.
1 Center conductor: lab check of mechanical and electrical characteristics.
7

2

Handymen. With do-it -yourselfism in full stride, doctor bills are
replacing repair bills. Statistics
from the American Mutual Liability Insurance Company reveal
that about 600,000 of these unhandy handymen hurt themselves
last year, and the erection of TV
antennas got the credit for 16,400
of the accidents. Some of the other reasons for seeing the doctor
were: painting the house -107,000, pruning trees-37,000, repairing window panes-95,000,
changing storm windows-47,000,
cleaning gutters -57,000, painting
chimneys -11,000, carpenter work

Dielectric: rolling micrometer

checks dimensions during extrusion.
Finished Core: micrometer checked
again before jacketing.
4 Shielding: checked after braiding
for percentage of coverage, loose
ends, tightness.
5 'Jacket: inspected 100% during extrusion.
6 Complete cable: special lab check
of every run, electrically and mechanically.
7 Complete cable: every foot extruded
is run through automatic machinery
for final dimensional check.
Constant inspection and testing during
manufacture, the use of fine materials,
modern equipment, skilled workmen:
all are combined at AMPHENOL. Specify
and insist upon AMPHENOL coaxial cables!
3

-115,000.

DISTRIBUTOR FOR EVERY CABLE NEED

The obvious moral is: Do only
what you are trained to do, and
use the classified telephone directory to locate experts for the other
jobs, despite what your wife says.
And to help keep other men from
breaking their necks putting up
TV antennas, be sure your own
servicing ad is easy to find in your
local classified telephone directory.

AMERICAN PHENOLIC CORPORATION

Please turn to page 61

CHECK WITH YOUR AMPHENOL

chicago 50, illinois
AMPHENOL CANADA LIMITED

toronto

9,

ontario

MPHENo

PF REPORTER
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VOM

DOUBLE

vTv
NA when you need
USE... HALF THE PRICE
plus a

it.

TRIPLETT MODEL 631-In one year accepted as the
standard COMBINATION VOM-VTVM

Battery operated

I

2
3
4

By using the Volt -Ohm -Mil-Ammeter for all general testing

(90% of your testing) and the Vacuum Tube Voltmeter only
when you need it, you have the advantage of a VTVM with
extremely long battery life. Batteries are used only about
one -tenth as much as in the ordinary battery -operated VTVM.
Features: Ohms, 0-1500-15,000 (6.8-68 center scale. First
division is 0.1 ohm.)

1.11

Just flip the switch.

Standard sensitivities
as used in servicing
manuals.

ranges-with the
famous Triplett single
knob control.
34

Extra long scales

--unobstructed visibility.

Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
Galvanometer center mark "-0+" for discriminator alignment.
RF Probe permits measurements up to 250 MC. $7.00 net
extra.
Featured by leading electronic parts distributors everywhere.

t E.r

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 52 years of experience BLUFFTON, OHIO
Triplett design and development facilities are available for your special requirements for meters and test equipment.
March, 1956
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PYRAMID

technical
bulletin

N0.57
THERE IS MORE TO

A

CAPACITOR

THAN ITS DESIGN FORMULA:
C=

K
AD

Pyramid's production and life tests of their capacitors are among
the most stringent in the industry. Production test for voltage
breakdown, capacitance, power factor, insulation resistance and
seal are performed on 100% basis. In consisting of life, temperature and immersion cycling, vibration, and corrosion where
applicable. These serve to guarantee that the capacitors you
purchase are consistently as represented to be.

Pyramid capacitors also owe their exceptional performances to the type of materials used in their manufacture
and the production methods which Pyramid engineers
have devised. For example, in the new Pyramid IMP
capacitor, a new, exclusive plastic molding technique
was developed which bonds casing, impregnated element, and tinned copperweld leads into one compact
assembly capable of withstanding severe physical abuse.
In addition, this unit is heat and moisture resistant withstanding the RETMA humidity -resistance test to a remarkable degree. In another capacitor, type MT metallized paper units, vacuum impregnation is employed and
the ends of the capacitor are sealed with plastic. Then,
as a final step, the entire unit is completely coated with a
highly moisture resistant wax. It is production techniques
such as these which, in conjunction with high quality
papers, impregnants (such as Halowax, Mineral Oil, or
Silicone Base Synthetic Oil), and metals, that account
for the excellent stability and long life that Pyramid
capacitors exhibit.

Pyramid capacitors, particularly electrolytic capacitors,
are specifically designed for long shelf life. To achieve
this goal requires that the various materials and chemicals used in the manufacture of these units possess a
high quality and long term stability. Another contributing
factor to long shelf life is the care which is taken to provide maximum protection against the corrosive effects
of chemicals in the atmosphere. This necessitates a container which is well insulated against the intrusion of
moisture, i.e., one which is air tight and hermetically
sealed.
The number of different types of capacitors that Pyramid
manufactures is extensive. Included in this line are the

following:
1. Electrolytic capacitors, type TD, with each unit sealed
in a metal tubular case. Available in single sections, dual
sections, and triple sections.
2. Electrolytic capacitors in screw base metal containers, type MC. Available in single and dual sections.
3. Twist -Mount electrolytic capacitors, type TM. Available in single, dual, and triple sections. Different sections
may have different working voltages.
4. HI -TEMP Twist -Mount Electrolytic capacitors, type
TWH. Designed for 100°C operation.
5. Dry Electrolytic capacitors in wax -filled, impregnated
cardboard tubes, type CDB. Available in single, dual, and
triple sections. Sections may possess individual leads or
share a common negative terminal.
6. Plug-in Electrolytic capacitors, type DO, provided
with 4 pins on standard octal base.
7. High -capacitance, low voltage electrolytic capacitors,
type PFB.
8. Molded tubular paper capacitors, type IMP.
9. Miniature tubular paper capacitors. Type 85LPT.
10. Ceramic -cased tubular paper capacitors, type CT.
11. Bathtub -Type Oil -Paper Capacitors, types PDM,
PDMT, PDMB.
12. Metal -tubular Oil -Paper capacitors, types PTIM,
PTDMV, 4PTIM, 4PTIMV, 7PTIM.
13. Small -base oil -paper capacitors, types PKM, PKMF,
PKMS, PKMT, and PKMB.

14. High -voltage oil -paper capacitors, types PLM,
PLMF, PLMS, PLMU, PLMR.
15. Kraft -tube metallized paper capacitors, type MT.

16. Metal -can metallized paper capacitors, types
MPGK, MPGM.
17. Metal -tube metallized paper capacitors, types

MPTIK, MPTIM.
18. "Glasseal" subminiature paper

tubular capacitors,

and many others.

Pyramid capacitors are competitive in price because of the
modern production methods that are empolyed throughout
every phase of capacitor production. Whenever possible, automation techniques are being applied so that more uniform high
quality may be achieved. Much of Pyramid's success is due also
to the aggressiveness of Pyramid engineers in pioneering new
products.

FOR COMPLETE DATA SEND FOR ENGINEERING BULLETIN -FORM IMP -2

PYRAMID ELECTRIC

CO.,(y North

Bergen, New Jersey

SEE US
AT THE

586
I.R.E. SHOW

AT BOOTH

PYRAMID IS THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS TODAY!

be Kit
SUGGESTED MINIMUM STOCK
REQUIREMENTS FOR DELUXE
OR STANDARD TUBE KITS
prepared. Chart I contains the
list for the de luxe kit, and Chart
II contains the list for the standard kit.
As color television receivers
become more prevalent, additional tube types will have to be carried by the service technician who
engages in color servicing. Among
these types are the 3A2, 3A3,
6BC7, 6BD4, 6CB5, and 6CL5
tubes.

A suggested list for stocking

the tube kit appeared in the January 1954 issue, and a revised list
appeared in the January 1955 issue of the PF REPORTER. The
tube complements of television
receivers are continually changing, and the stock of tubes carried
in the tube kit should reflect
these changes. It is for this reason
that a second revised list has been

The development of new tubes
for use in series -filament and
other new types of receivers will
also affect the types of tubes carried in the kit. When these new
tubes become more commonly
used, the service technician may
augment his tube stock with the
appropriate types. The series string tubes used in current models of TV receivers are listed in

Chart III.

CHART I
Tube Complement for the De Luxe Kit
TUBE
TYPES

1B3GT
1

X2(A)(B)

TV MODELS
46-56 52-56
2

2

2

2

3C B6

0

5U4G
5U8
5V4G
5Y3GT
6AB4
6AC7
6AF4
6AG5
6AG7
6AH4GT
6AH6
6AK5

4
0
1

1

4
1

0

2

1

1

1

2

2

2
2

1

1

1

1

1

1

1

1

1

1

TUBE
TYPES

6AL5
6AM8
6AN8
6AQ5
6AS5
6AT6
6AU5GT
6AU6
6AV5GT
6AV6
6AX4GT
6AX5GT
6BA6
6BC5
6BE6

TV MODELS
46-56 52-56

TV MODELS
46-56 52-56

TUBE
TYPES

3

3

1

1

2

2

6BG6G
6BH6
6BK5
68K7(A)
6BL7GT
68N6
6BQ6GT
6BQ7(A)
6BZ7
6C4

2

2

6C B6

2

2

0
0
2

2

1

1

1

1

1

1

1
1

1

1

1

1

2

1

1

1

6CD6G
6CF6
6CL6
6CS6

TUBE
TYPES

2
2

2

1

1

6CU6
6J5(GT)
6J6
6K6GT
6S4
6SL7GT
6SN7GT(GTA)
6SQ7(GT)
674

1

6T8

2

2

1

0

1

1

2

2

1

1

1

2
3
2

0
0
1

1

3

3
2
1

1

1

TV MODELS
46-56 52-56
1

1

1

3

6U8

6V3(A)
6V6GT
6W4GT
6W6GT

1

2

2

1

1

1

1

0

5

5

1

1

1

1

2

1

1

1

1

2

3

1

2
3

1

1

TUBE
TYPES

6X8
6Y6G
12AT7
12AU7
12AV7
12AX4GT(GTA)
12AX7
12AZ7
12BH7
12BY7
12BZ7
12SN7GT

25BQ6GT
25L6GT
25W4GT

TV MODELS
46-56 52.56
1

1

2
3

1

1

2
2

1

1

1

1

1

1

0

1

1

1
1
1
1

1
1

0
1
1

1

1

1

1

CHART II
Tube Complement for the Standard Kit
TUBE
TYPES

1B3GT

1X2(A)(B)
3CB6
5Ú4G

5V4G
5Y3GT
6AB4

6AC7
6AF4
6AG5
6AG7
6AH4GT
6AH6
6AK5

TV MODELS
46-56 52-56
1

1

1

1

0

1

3

3

1

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

TUBE
TYPES

6AL5
6AQ5
6AS5
6AT6
6AU5GT
6AU6
6AV5GT

6AV6
6AX4GT
6AX5GT
6BA6
6BC5
6BE6
6BG6G

TV MODELS
46-56 52-56
1

1

1

1

1

1

1

1

1

1

2

2

1

1

1

1

1

1

0

1

1

1

1

1

1

1

1

1

TV MODELS
46-56 52-56

TUBE
TYPES

6BK5
6BK7(A)
6BL7GT

68N6
68Q6GT
6BQ7(A)
6BZ7
6C4
6BC6
6CD6G
6CF6
6CL6
6CS6
6CU6

1

1

1

1

1

1

1

1

1

2

2

2

1

1

1

1

2

2

1

1

0
0

1
1

1

1

1

1

TUBE
TYPES

TV MODELS
46-56 52-56

6J5(GT)
6J6
6K6GT
654
6SN7GT(GTA)
6SQ7(GT)
6T4
6T8

6U8

6V3(A)
6V6GT
6W4GT
6W6GT
6X8

12AT7
12AU7

1

2
1

1

1

1

3

3
1

1
1

1

1

1

1

1

1

2

TUBE
TYPES

1

2

1

1

1

1

12AV7
12AX4GT(GTA)
12AX7
12AZ7
12BH7
12BY7
12SN7GT

25BQ6GT
25L6GT
25W4GT

TV MODELS

46-56

52-56

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1
1
1

1

1
1
1

1

CHART III

New Tubes Appearing in Series -String Receivers
TUBE
TYPES

TUBE
TYPES

TUBE
TYPES

2AF4
3AL5
3AU6

3CS6

4BQ7A
5AM8
5AN8
5AQ5
5AT8
5AU4
5AV8

3AV6
3BC5
3BN6

3BZ6
3CF6

March, 1956
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TUBE
TYPES

TUBE
TYPES

5BK7A

6CG7

12CA5

5J6
518

6S4A
6SN7GTB

12CU6
12L6GT

5V6GT
5X8
6AU8
6AW8
6BZ6

12B4A
128H7A

19AU4
25CD6GA(GB)
25CU6

128 K5

12BQ6GA(GTA)(GTB)
12BY7A
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Shop Talk
(Continued from page 15)

Get

across the base -to -collector junction, but the bulk of Lo stems
from the heat energy.)
Since heat is the basic source
of I,., then the higher the operating temperature of the transistor the higher L,, will be. Furthermore, when the transistor is connected into an amplifier circuit,
I,.,, will develop a voltage while
flowing through the base because
of base resistance. This voltage
will actually aid the emitter voltage and so increase the emitter
current, and this action can be
seen readily by reference to Fig.
2 in which we have a p -n -p junction transistor connected with the
proper operating biases. RI, is the
load resistor in the collector circuit, and R1, stands for the internal resistance of the base section.
Let us now disregard the normal
emitter and collector currents and
follow only the path of I,.,,. This
will flow in the direction indicated

both...
TOP CONVENIENCE

TRANSISTOR

...LOWEST COST
Another llycon

test help...

You expect accuracy in a VTVM.
Hycon's Model 614 offers eco
omy, too ... plus versatil'ty you'd
never look for in an instrument
of its price. Response to 250 MC

(with accessory probes)

R

... 21

Fig. 2. I.o Flowing Through any Resistance in the Base Circuit Will Develop
a Voltage Which Will Aid the Externally

ranges (28 with p -p scales) .
electrostatic and electrotnagne
shielding ... and a real co
Lenience for the user: TEs
MODEL 617
3" SCOPE
gives you a full 3"
of undistorted trace on
special flat -tace CRT.

Applied Emitter Voltage.

by the arrows and, in passing
through Rh, will develop a voltage
with the polarity indicated. Note
that this potential will add to the
normal emitter voltage and will
increase the bias between the
emitter and the base. The result is
more current from the emitter
through the base to the collector.
This, of course, will raise the op-

.

Laboratory accuracy,
field ruggedness.

Send
TODAY
for latest
catalogs

321 SOUTH ARROYO 'F:RKWAY
PASADENA, CALIFORNIA

HYCON ELECTRONICS, INC., Dept.
P. O. Box 749
Pasadena, California

1

P.

Send the latest catalogs on Model 614 and Model 617.

erating temperature and further
increase Igo; the cumulative increase may in time cause the destruction of the transistor.
Heat Dissipation

Name
Address
City

38

ELECTRONICS, I
A Subsidiary of Hycon Mfg. Company

State.

J

Because of this sensitivity to
temperature, great care must be
taken to see that the maximum
PF REPORTER
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Jenen ditemeHIGH FIDELITY

LOUDSPEAKER KITS
High Fidelity Installation For the Home by
John and Jean Wehrheim, Architects.

If you are planning to build -in your high fidelity
system, you'll find a JENSEN Authentic High Fidelity

Loudspeaker Kit not only gives superb performance
but adds convenience and a note of simplicity to the
whole project. Your builder or cabinet maker can
easily follow the basic selected enclosure plan for
the system you choose, (or do-it-yourself) New
Manual 1060 tells all you need to know in simple
terms, describes the eight JENSEN Loudspeaker Kits,
and helps you make an intelligent choice of degreeof -performance.
Of course you can build your own free-standing
speaker system if that is the arrangement you prefer.
Again, Manual 1060 tells all. Why not order a copy
today for only 50 cents.
.

eflCfl
Dept. M, 6601

Division of the Muter Co.

S.

MANUFACTURING COMPANY
Laramie, Chicago 38, Illinois

In

Canada, Copper Wire Products, Ltd. Licensee

WORLD'S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY

March, 1956
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Installation of Jensen Speaker System Kits
easy
No technical Skill Required.

is

-

Components For the Jensen KT -32 Triplex
3 -way System Loudspeaker Kit.

SEND FOR BIG 36 FAGE
MANUAL FOR BUILDING
YOUR OWN ENCLOSJRES

Select the Kit and Cabinet

you want from this con-plete
manual of do-it-yourself designs. Simplified drawings,
parts lists, speaker data-all
planned to help you. Serd 50¢
in coin for Manual 1060 t)day!
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operating temperature is not exceeded. In charts of transistor
characteristics, the maximum collector dissipation is specified at a
definite temperature (such as 25
or 40 degrees centigrade). If the
operating temperature exceeds
this value, then it becomes necessary to lower the dissipation
rating of the collector. For example, Sylvania Products, Inc., indicates that the maximum dissipation rating should be derated
(lowered) one milliwatt for each
degree centigrade of increase in
ambient (or surrounding) temperature; therefore, if the maximum rating for a certain transistor is 50 milliwatts at 25 degrees
centigrade, then the derated maximum rating would only be 45
milliwatts at 30 degrees centigrade, and so on.

...another

MALLORY
service -engineered
product

There's extra

life

in this

NEW MALLORY
Vibrator

24

20

3
ó

Contact "bounce" and chatter are
eliminated in this latest Mallory self rectifying vibrator. New dual spring
design is the reason. This construction gives clean make -and -break, and
provides dynamically balanced self
alignment.

40

INDIANAPOLIS 6, INDIANA

140

160

IBO

200
BASE

Minneapolis -Honeywell Regu-

lator Company provides the chart
shown in Fig. 3 for its 2N57 power transistor. The slope of the
curve is very steep; the total peak
dissipation drops from 20 watts at
70 degrees Fahrenheit to about 9
watts at 140 degrees Fahrenheit.
Sometimes two maximum rat-

Your local Mallory distributor is
stocked with the new vibrators, in
both shunt drive (shown here) and
separate drive models. Order from him
now ... and make these your standard
replacement for all commercial jobs
needing self-rectifying units.

Inc

120

DEGREES FAHRENHEIT AT MOUNTING

Minneapolis -Honeywell Regulator Co.

leader in vibrator progress, for continued improvements in performance
of all types of vibrators.

P. R. MALLORY A CO.

IN

Fig. 3. Heat Dissipation Chart for Type
2N57 Power Transistor Developed by

COUNT ON MALLORY,

Vibrators

100

BO

and freedom from occasional early
failure ... for extra service without
extra cost.

Capacitors

NN\

TEMPERATURE

COUNT ON THEM FOR LONGER LIFE,

MALLORY

6

Controls'

Switches
Rectifiers
Resistors
Filters
Power Supplies
Mercury Batteries

ings will be given-the lower one
in free air, the other one when
the transistor is mounted flush
against a metallic surface (such
as a chassis) which will dissipate
the heat. The technical name for
this heat conductor is "heat sink,"
and its use can make an appreciable difference in the maximum
dissipation rating. The Sylvania
2N95 n -p -n junction transistor
has a collector dissipation rating
in free air of 2.5 watts and a rating
of 4.0 watts when mounted flush
against an aluminum chassis.
PF REPORTER
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This is a significant point to keep
in mind, particularly when the
transistor is to be operated near
its maximum rating.
To aid in heat dissipation, power transistors are built with radiating fins (Fig. 4) and in metal
housings (Fig. 5) . Internal heat
is transferred to the external
metal case by metallic conduction
with very little drop in temperature. The metal conducting surface may be soldered to any of the
three transistor elements. In the
power transistor of Fig. 5, the
outer metal cup is soldered to the

... another
MALLORY
service -engineered
product

collector.

Your

best choice
in wire -wound

resistors
Whenever you replace a wire -wound
bleeder, load resistor or voltage
divider, you can make the job sure
by using Mallory vitreous enamel

Fig. 4. A Power Transistor with Radiating Fins to Improve Heat Dissipation.
(Photograph Courtesy of Sylvania Electric Products, Inc.)

resistors. From the inside out,
they're built for real stability and

long service.
Low temperature coefficient wire is
space wound on a high quality steatite core, and is protected by a

special non -porous, non -alkaline

enamel coating that protects permanently against moisture and cor-

rosion. A special design of the
terminal bands assures fool-proof
connection.
Mallory wire -wounds run cool, for
they are conservatively rated under
actual inside -chassis service. Your
Mallory distributor carries them in
a complete range of resistance values
... in the popular 10 -watt size illustrated, and in 5, 20, 50, 100 and
200 -watt ratings. See him today!

Fig. 5. Power Transistor Developed by

Minneapolis-Honeywell Regulator Co.

A cross-sectional view of this
power transistor is shown in Fig.
6. Note how the collector (item 5)
is set flush against an inner surface of the metal housing. If the
design of the circuit permits, the

transistor is mounted against the
chassis; and the maximum dissipation of heat would be assured.
If the collector must be electrically insulated from the chassis,
however, there would be a small
insulating washer (item 7) on one
March, 1956
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Capacitors
Controls
Vibrators
Switches
Resistors
Rectifiers
Power Supplies
Filters
Mercury Batteries

MALLORY
P.

R. MALLORY

8 CO.

Inc

INDIANAPOLIS 6. INDIANA
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YOU can't

BURN

side of the chassis and a nylon
bushing (item 11) to insulate the
stud and nut from the other side
of the chassis.
The three photographs in Fig.
7 show the changes in the size
and construction of transistors as
a result of changes in power dissipation. The transistor in Fig. 7A
is a standard unit which is used in

it out!
t

il i
r4 o

MODEL

456

Exclusive overload cut-out

Isystem.
Protection of all
practical ranges.

ees,
o,
\\._`i-`-`

2.

3.

4.
5.

Greatest engineering achievement in VOM history

10.

6.

7.
8.
9.

11.

Emitter, collector, and base lead
wires.
Hermetically sealed metal top.
Base (germanium crystal wafer
with nickel reinforcing ring).
Emitter (indium metal).
Collector (indium metal).
Metal case.
Mica insulator.
Chassis (which usually serves
as a heat sink).
Mounting stud.
Arrows indicate path of direct
heat flow.
Plastic insulator bushing.

Internal Construction of
Power Transistor Shown in Fig. 5.
Fig. 6.

The Model 456 is a new portable multimeter that incorporates the latest engineering advancements including the new technique that protects both meter and
the entire internal circuit against accidental burn -outs. In fact, any high voltage or
current may be applied directly across any function, including ohms, without
danger to the meter movement or associated components.
This instrument has a sensitivity of 20,000 ohms per volt DC and 1,000 ohms per
volt AC. The 456 also includes DB ranges and provision for output measurements.
for a demonstration of this most practical
VOM from your Radio -Electronic Parts Jobber
today!
Or write direct for technical details.
Ask
THE HICKOK ELECTRICAL

10566 Dupont Avenue
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INSTRUMENT CO.

Cleveland 8, Ohio

...

m,Iq!

LEGEND

Protects meter and
entire internal circuit against accidental burn -outs.

.Zettelt Ve4G9 t
VOLT -OHM -MI LLIAMMETER

O

the

RF and IF amplifiers and in low power audio stages. Its power capabilities are considerably below
one watt. The transistor in Fig.
7B is identical to the first unit except for the addition of a mounting bracket for heat dissipation.
This transistor would be used in
medium -power amplifiers in which
the heat to be dissipated is somewhat less than one watt. The third
unit, Fig. 7C, is specifically labeled as a power transistor and is
designed for applications requiring a dissipation as high as 10
watts.
Power transistors have also
been developed with removable
fin structures. This type offers the
advantage that the fin structure
can be changed to accommodate
the particular power that the
PF REPORTER
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transistor has to dissipate. A small
fin structure would be employed
for relatively low -power outputs,
and a large fin structure would be
employed for high -power outputs.
In another experimental power
transistor, the unit was encased
in a liquid -filled metal shell.
Whatever heat was generated was
then transferred to the outer
metal 'case by the liquid coolant.

(A) For Low Power.

another installation...

(B) For

Medium Power.

+

beam!
the
on
with

aIRA\\a

RAPIDER

TrQnsitrO

pnwER TRANSIST©

A job well Jone! You can guarantee the ,eery best reception fo
the cl.sfomer, and there'll be no costly ca -backs or comílaints
when you install one of the Taco 'alnily c1 Trapper antennas.
T -e Trappers will outperform and opt ast al :he
other antennas in the neig t)orh:ori.
l

SUPER
TRAPPER

(C) For High Power.

Fig. 7. Power Transistors. (Photographs

Courtesy Transitron Electronic Corporation.)

Forced -air cooling will also aid in
heat removal, and this method is
used in commercial and industrial
equipment in which the additional power obtainable is important.
While the stress has been centered on heat -dissipation methods, the reader will also recognize
that changes will be required in
March, 1956
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the construction of the transistor
elements themselves. These consist of changes in the resistivity of
the germanium; modifications in
the shape and size of the emitter, base, and collector elements;
and the development of different
methods of forming the transistor.
One type of power transistor possesses the configuration shown in
Fig. 8. The emitter is a long bar
positioned on the semiconductor
crystal and flanked on either side
by two long bars that form the

HAVE YOU
HEARD that

our distributors
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will allow you

ELECTRODES
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10c

credit
COLLECTOR

®®
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SEMICONDUCTOR

Fig. 8. Diagram of a Proposed High -

Power Transistor.
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regardless of make?
&®

e

base electrode. The collector is on
the opposite side of the semiconductor. When used in medium power applications for which currents up to two amperes are required, the transistor elements
may be no longer than one centimeter. The electrodes may be
made longer for higher -current requirements, or two or more of
these transistor structures may
be placed in parallel. If many
bars are used, they may be connected together into a tomblike

structure.

/
°

/0

Silicon Transistors

Another possible avenue to

higher -wattage capability is
through the use of silicon. Silicon
is suitable for diodes and transistors because its physical proper-

.

,-®
ri II
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®
The selenium situation is critical, and reclamation is necessary to meet civilian, as well as military requirements. You can help by returning
every replaced selenium rectifier to your distributor for credit.

Sarkes Tarzian, Inc.,

415 N. COLLEGE AVE.

RECTIFIER DIVISION BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535

Export: Ad Auriema, Inc., New York City
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ties closely parallel those of
germanium. Silicon is a semiconductor with four valence electrons; and in the solid state, it
will form a cubic crystal lattice
in which the various atoms are
held together by the same mechanism of covalent bonds. It is possible to replace some of these
atoms by impurities, either of the
donor or acceptor variety, and
form n -type or p -type silicon. Rectifier diodes or complete transistors can be fabricated with suitable combinations of these types
of silicon.
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In view of the physical similarities between germanium and silicon, it is only natural that both
substances would be investigated
to determine which is best suited
for transistor operation. Actually,
as we shall see, there are certain
advantages and disadvantages to
either type; and it becomes a matter of choosing the material that
possesses the greatest suitability
for a specific application.
Of the two substances, silicon
is far more abundant in nature
than germanium. As a matter of
fact, silicon compounds form more
than 85 per cent of the materials
found in the earth. All sand, for
example, is silicon dioxide; and
additional compounds of it are
present in many rocks. Unfortunately, it is never found in the
free state; and in order to utilize
it for transistor manufacture, extensive separation and refining
methods must be employed. This
represents a major obstacle, because silicon is not easily reduced
to the pure state. It is an extremely difficult substance to melt or
purify; its processing requires
high-powered, complex, and expensive electric furnaces. Furthermore, the methods which have
been successful to date are difficult to adapt to mass production,
a requirement that is absolutely
necessary if silicon transistors are
to possess commercial usefulness.
One of the most important advantages which is in large measure
responsible for much of the attention being devoted to silicon is
the low collector -saturation current I,. which silicon transistors
exhibit. It will be recalled that
this Ie in germanium transistors
was extremely sensitive to temperature variations.
The difference between the
values for germanium and silicon
might be any ratio between the
ratios of 100 to 1 and 500 to 1.
The rate of increase in I, with
temperature is about equal for
both types of transistors; but
since the value of I, for silicon is
so extremely small at room temperature, the unit can be used at
much higher temperatures before
this factor becomes troublesome.
Another characteristic in which
silicon excels is in its collector resistance Re. This value is higher
than the comparable collector re46

sistance of germanium transistors.
As we raise the operating temperature, the R, in both types of
transistors will decrease; but since
R,, is higher (at room temperature) in silicon than in germanium, the silicon transistor can be
used at higher temperatures without too much decrease of R,..
When the behavior of I,, and R,.
are considered, it is seen why silicon transistors possess higher
maximum dissipation ratings and
why they are useful as high as
150 degrees centigrade.
Current and power gains of silicon units are each lower than they
are for corresponding germanium
transistors. The mobility of electrons in silicon is about one fourth
that of germanium and therefore
tends to impair the frequency response of silicon transistors; however, there are other factors that
have to be taken into consideration. For example, collector capacitance C, is a very important determining factor (as we have already seen) ; and in silicon units,
this value is much lower than in
germanium transistors. Another
compensating factor is that higher collector voltages may be employed with silicon transistors.
This serves to decrease the effective value of C,. further, and the
frequency response is therefore
improved.
At the present time, most of the
silicon transistors commercially
available are of the n -p-n variety
and are fabricated by the grown junction process. Work is progressing on diffused -junction
units; and if suitable mass -production techniques can be developed, diffused -junction transistors will probably be more
widely used. Transistors produced
by the latter method possess certain advantages over the grown junction units; these include lower base resistances, greater electrical symmetry for use in twoway (bilateral) applications, and
a higher reverse emitter -breakdown voltage. Furthermore, the
diffused -junction process yields
more transistors than the grown junction process, if the same
amount of pure silicon crystal is
used.
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terclockwise direction. The turntable on the right can rotate only
in the counterclockwise direction
because of a similar arrangement.
Each reel turntable operates in
the same manner, and they are
similar because the TK820 is a
dual -track recorder designed to
record and playback in both directions of tape travel; consequently, each reel operates as the
supply or take-up reel, depending
upon which direction the tape is
moving. When we describe the action of one turntable, we are
therefore describing the other one

Brakes and Tape

Tension
(Continued from page 19)

Magnetic Brakes

Magnetic brakes are used in the
DeJur Recorder TK820 which is
shown in Fig. 4. No mechanical
arms or pivots are used in this arrangement. Braking action is accomplished by means of selective
clutches and magnetic action
when certain switches are thrown
and certain relays are actuated.
The reel turntables (of ivory colored plastic) are each composed of two major parts which
we will call the upper and lower
parts. The lower part is turned by
a belt which is driven by a pulley
mounted on a selective clutch assembly. Another pulley is located
directly under the upper pulley
(visible in Fig. 4) on the clutch
assembly. These lower pulleys are
turned by separate belts that are
driven by separate pulleys on the
shaft of the single motor used in
the TK820 recorder. The lower
pulleys are turned in the same direction when the motor is running, but only one reel turntable
can turn because the selective

also.

The top part of the reel turntable is held in place on the lower
part by its own weight. A metal
clip secured to the frame of the
recorder with a single machine
screw serves as a stop which does
not permit the top part to be lifted
off the lower part. In Fig. 4, the
clip has been removed and the top
section of the turntable assembly
has been stood on edge to reveal
the simple construction of the
brake.
The metal parts and the coil
constitute the magnetic structure.
Current to energize the electromagnet is fed to the coil by two
leads which run up through the
shaft on which the turntable revolves. The iron disc under the
coil is drawn up against the rubber ring, which is on the upper
part, when current flows through
the coil. Since the iron disc cannot turn on the shaft but has to

clutch associated with the other
one will not permit it to turn. The
top pulley and the turntable on
the left can turn only in a clockwise direction because the selective clutch locks the upper pulley
when it tries to rotate in a coun-

\f

METAL
PARTS

FLAT

TOP PART OF
REEL TURNTABLE
ASSEMBLY

BOTTOM SECTION OF
TURNTABLE
ASSEMBLY
REEL

TOP

FLAT!
--A
RUBBER

RING

MAGNET
COIL
IRON
DISC

BELT

.A4Or

BOTTO

PUL_EY

PULLEYS

BELT

..

SELECTIVE CLUTCH

REEL TURNTABLE

BOTTOM

PULLEY

ASSEMBLIES

ON SHAFTS (NOT VISIBLE)

í,t?k.

rAe.

turn with the lower part of the
assembly, the top portion of the
assembly also has to turn when
the two parts are locked together
by the magnetic action.
When no current is flowing
through the coil, a certain amount
of coupling is still maintained between the two sections because
of the friction created by the felt
ring. The drag of the felt ring produces tape tension if the lower
portion of the turntable is locked
by the selective clutch so that it
cannot turn in the direction in
which the tape is traveling. If the
magnet is energized while the
lower portion of the turntable assembly is locked, the upper part
will be clamped tightly to the
motionless lower part. Very positive braking action is achieved in
this way.
When the operating mode requires that power be applied to
the reel to wind the tape (such as
in the rewind mode), the upper
part of the turntable is clamped
to the revolving lower portion by

the magnetic action.
The details on the magnetic
brakes used in the DeJur Model
TK820 recorder have been given
here because some knowledge of
how such systems are constructed
and how and why they operate is
certainly useful when any testing, adjusting, or servicing is
required. Although very little
trouble should ever be experienced with a system such as this
one, the very nature of the trouble should give clues as to where
it originates if any should occur.
At least, it should give clues if we
are acquainted with the operation
of the mechanism.
For example, if a turntable
should slip or stick, it would seem
logical to examine the felt ring to
see if the ring has become contaminated with oil, grease, or
some other foreign substance. Or,
if the brakes do not operate, maybe a coil is open or the contacts on
a relay or switch are dirty and do
not complete the circuit. A quick
check should give the answers.
Dynamic Brakes

Dynamic braking is employed

that use separate motors to drive the rewind
in some recorders

Fig. 4. Magnetic Brakes Used in DeJur Model TK820 Tape Recorder.
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to solve this service problem?

SYMPTOM:
Loss of horizontal hold. Hold
control will not pull the pic-

ture into synchronization.
Sound is normal.

There's no telling how long it might take to solve this
problem with hit-or-miss methods-it's been known to take hours. With a
PHOTOFACT Folder by your side, the job takes just minutes. Here's why:
In just seconds, you locate the tubes most likely to cause this
symptom by referring to the Tube Placement Chart* and Tube
Failure Check Chart* you'll always find in the same place in
each PHOTOFACT Folder.
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In just seconds you refer to the Horizontal Circuit on the
Standard Notation Schematic* featured exclusively in all
PHOTOFACT Folders. Circuits are always laid out in the same
uniform manner. The Horizontal Circuit is always located in
the lower center of the schematic. In a matter of minutes you

check waveforms and voltages-they're right on the schematic.
And in those same few minutes you find the answer to the
problem in this case history. The waveform at W17 and the
voltage reading at Pin 4 show a leaky coupling capacitor C78.
Yes, you have your answer in just minutes!
PHOTOFACT, through its accurate Parts Listings*, instantly
gives you a choice of the proper replacement required to accomplish the repair. You save even more time!

And

From start to finish, you solve your service problems
minutes...you service more sets and earn more daily
with PHOTOFACT by your side!

In lust

*One of

32

features found exclusively in

PHOTOFACT-the world's finest service data

MONEY BACK
GUARANTEE!
Got a tough repair? Try this-at Howard W. Sams'
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the receiver. Then use it on the actual repair. If PHOTO FACT doesn't save you time, doesn't make the job
easier and more profitable for you, Howard W.
Sams wants you to return the complete Folder Set
direct to him and he'll refund your purchase price
promptly. GET THE PROOF FOR YOURSELFTRY PHOTOFACT NOW!

free

Howard W. Sams & Co., Inc.
St., Indianapolis 5, Ind.

2201 E. 46th

Send for Sams' INDEX TO
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receiver model ever to come
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solve any service problem
on any model. You'll want

Send FREE Index to PHOTOFACT Folders
I am a Service Technician
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this valuable reference
guide. Send coupon now.
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and take-up reels. For example,
to stop the rewind and take-up
motors in the TDC Stereotone
Model 130 tape recorder, the AC
supply is removed from the fields
of the motors involved and DC is
applied. Needless to say, the motors are stopped and locked at
once by the stationary field.
If the brakes of the Model 130
recorder should fail, one of the
first things to check would be the
selenium rectifier which supplies
the DC used to stop the motors.
Reference to service literature
covering a particular tape recorder should be made whenever any
adjustment of tape tension or repair of brakes is performed. The
recommendations for one recorder will not necessarily apply for
another recorder of a different
make or model. For example, most
manufacturers warn that no oil,
grease, nor lubricating material
be applied to the braking surfaces
because, if the brakes are contaminated by such materials, the
drums will have to be cleaned and
the lining replaced before normal
operation can be restored. On the
other hand, we have known of a
couple of instances when manufacturers have supplied a lubricant to be applied to the felt brake
pads to soften the braking action
and prevent grabbing. This illustrates the reason that service literature should be consulted.
When the felt pads or lining of
the brake shoes or bands become
contaminated or worn to the extent that their operation is affected, they should be replaced with
the replacements supplied by the
manufacturer. A good grade of
wool felt can be used in an emergency; but since the quality of
the felt is important, these improvised linings should be replaced as soon as possible with
factory replacements. Some felts
are not suitable for use as brake lining material because of their
plastic content. Such felts have a
tendency to melt or burn when
subjected to braking pressures.
The brakes of tape recorders are
very important and do a lot of
work; but if they are adjusted
properly, they will operate satisfactorily for long periods of use.
by ROBERT B. DUNHAM
March, 1956
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Notes on Test
Equipment
(Continued from page 21)

NEW

R1 and R2 act as a voltage
divider to the input signal Eiput.
When C,, is adjusted to a value so
that the product of R1 times C,.
will equal R2 times Cl, the division ratio will not vary with a
variation of frequency.
Although the input impedance
of most oscilloscopes is fairly
high, it may sometimes load high impedance circuits to which the
oscilloscope is connected. We can
reduce this effect by simply inserting a high resistance in series with
the oscilloscope leads. By so doing, we also reduce the signal to
the first amplifier stage of the oscilloscope; but the gain of most
oscilloscopes is usually sufficient
to overcome this reduction.

SCOPE

in

O

Fig. 5. The Addition of a Low -Capaci-

tance Probe to the Input Circuit of an
Oscilloscope.

The MODEL "777" V.T.VM.is a completely self-contained,
ready -to -use test instrument. Its accessories and the HF co -ax
cable, DC Probe, AC line cord and instruction book all fit in
the genuine California Saddle Leather carrying case that is
furnished with the instrument.

(VACUUM TUBE VOLTMETER) 42
Unduplicated Ranges

Illuminated Dial (5000 hour self-contained lamps)
Die Cast Chrome Finished Bezel
Metal Case, unbreakable, ultra compact

Doubly Shielded, time proven 200 microamp movement
Permanent Accuracy ... 3% DC, 5% AC
Large, Easy to Read Scales 47/e" Long
Color Coded Scales: green-ohms;
black-AC, DC; Red-P. to P.
2 Zero Center Scales for FM Discriminator Alignment
Separate Range and Function Switches
Only 2 Jacks for All Measurements
New, High Style, Easy -to-Use Chrome Bar Knobs
Dual Purpose Handle also serves as AC line cord reel
"777" VT.VM.complete with e$

a©st ron

Coaxial Cable, DC Probes and Leather Case
at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY
151 PASADENA AVE.
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SOUTH PASADENA, CALIF.

The new circuit, with series resistor Rs and shielded input cable,
is shown in Fig. 5. The shielded
cable has its own distributed capacity, and this capacity may be
as much as 150 micromicrofarads
in the short length commonly
used for a test lead. In Fig. 5, R;,,
is the total input resistance (attenuator and grid resistance) of
the oscilloscope and C;,, is the
total input capacitance. The distributed capacity of the cable is
Cd, and it can be seen that this
capacity is shunted across the input of the oscilloscope and upsets
the frequency balance obtained
by the compensated network of
Fig. 4. The balance can be restored by the addition of a trimmer of proper value for capacity
C,..

With the addition of C. to Fig.
the circuit is similar to that of
Fig. 4 and can be adjusted in the
same manner. The trimmer is
properly adjusted when:
5,

Rs+Ce=Ri

(Cm

PF REPORTER
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In commercial equipment, capacitor Ce and resistor Ra are assembled into a probe and are
shielded for minimum hum pickup. A small hole is usually left in
the probe shield so that trimmer
Ce can be adjusted for best operation with the particular oscilloscope being used.

Adjusting the Probe
One of the best and easiest
methods of adjusting a probe requires the use of a square -wave
generator. The signal from this
generator is fed through the
probe to the oscilloscope, and the
waveform is observed while the
adjustment is being made. When
Ce is properly adjusted, the waveform will be a perfect square wave.
The top and bottom of the wave
will be perfectly parallel, as in
Fig. 6A. Fig 6B shows the waveform when C,. is too large, and Fig.
6C shows the waveform when C,.
is too small. It need hardly be
mentioned that the response will
be a perfect square wave only if
the response characteristics of the
oscilloscope are adequate.

20(
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The duration of a half cycle of
the square wave used should compare to the time constant:

T=

(Cd + Cln) (R8 Rin)
RH

+ R,,,

For example, if Cd plus Ci" equals
100 micromicrofarads and if RF
and R,,, equal 2 megohms each,
substitution in the formula gives:

T=

.0001 x 4
2

= .0002.

This is .0002 second for a half
cycle of the square wave or .0004
for a whole cycle. The time corresponds to a frequency of 2.5
kilocycles per second. This frequency need not be exact, and
any frequency close to this
should give good results.
In the absence of a square wave generator, the technician
can adjust his probe by using the
video signal obtained at some
point in a TV receiver. The horizontal and vertical sync pulses of

this signal are very good substitutes for square waves, and the
fact that they differ widely in frequency is the basis for this method. The video signal should be

(A) Correct Adjustment.

(B) Ce

Too Large.

(C) C, Too

... complete

soldering SET
for the price of the gun alone!
Weller Soldering Gun-Model
8100, a $7.95 value
Wire -bristle Soldering Brush for
cleaning connections-streamlined for getting into tight
places

ALL FOR

795
list
FIRST

AGAIN

And today Weller

MODEL 8100

!

IS

ous supply

Soldering Aid for opening old
joints, holding down and twisting wires- nothing handier !

Yes, Weller WAS first to invent...first to patent...first to sell.
first in sales...first in features...first in value.

WELLER GUN

Soldering hot in 5 seconds!
SEE THIS

Famous Kester Solder-gener-

Over 100 watts-ample power for normal service
Dual spotlights
Perfect hand -balance grip
light up work Triggermatic control-instant "on off" heat
Streamlined design for maximum
reach
Long -life Wellertips.

BIG SOLDERING TOOL VAWE. ASK YOUR DISTRIBUTOR FOR A DEMONSTRATION
FOR CATALOG BULLETIN

...

OR WRITE DIRECT

ELECTRIC CORPORATION
Easton, Pennsylvania

Small.

Fig. 7. Video Signal Used in Adjusting
a Low -Capacitance Probe.

fed through the probe to the oscilloscope. The oscilloscope is synchronized to the frequency of the
vertical sync pulses, and the
waveform will appear as in Figs.
7A, B, or C. As the trimmer is adjusted, the level of the horizontal
sync pulses will shift with respect
to the level of the vertical sync
pulse. The correct adjustment is
obtained when both the horizontal and vertical sync pulses are
on the same level, as in Fig. 7A.
This method may not be as accurate as the first method, but it
is practical when the technician
does not have access to a square wave generator.
by PAUL C. SMITH
PF REPORTER
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Audio

Facts
(Continued from page 25)

Short description of a Small
Efficient TV System...

signals from the front and from
the rear but are insensitive to signals that come from the sides.
When using a bidirectional microphone, the user picks up the desired signal by pointing the "live"
front or back of the microphone
toward the signal source. Unwanted sounds are rejected by
turning a "dead" side toward
them.
This brings up the subject of
correct microphone placement
which we will have to discuss later
when the opportunity presents
itself.

1

antenna .. IN

8 set lines .. OUT
10 db signal .. GAIN
all with
the

DISTRIBUTION
AMPLIFIER

Unidirectional and Cardioid

Unidirectional and cardioid microphones are designed and constructed in such a manner that
they are sensitive only to sounds
that originate in front of them.
Such microphones are used wherever sound is to be picked up
from some certain source and
whenever unwanted sounds in the
vicinity must be rejected. If these
very directional microphones were
not available, it would be practically impossible to obtain satisfactory pickup of the desired
signal under certain conditions
often encountered in PA, broadcasting, and recording work.
The term cardioid is derived
from the heart -shaped pattern obtained when the directional characteristics of a unidirectional microphone are plotted on a polar
graph. The resulting curve is similar to the mathematical cardioid

approved

for
Color -TV

$8950

Ideal for garden apartments, motels, TV showrooms, deluxe home installations and other small TV systems. The
DA8-B is a broadband, all -channel unit that requires no
tuning, impedance matching devices, preamps or other
special fittings.

Features and Specifications:
Low noise all -triode circuit

More than 10db gain on all VHF Channels

Inter -set isolation in excess of 22db
Provision for 75 -ohm cable or 300 -ohm twin lead

figure.

Prevents overload through 10:1 gain control range

Differential

The differential microphone has
very directional characteristics in
that it is capable of selecting the
desired signal out of surrounding
noises and sounds that may even
be coming from the same direction
as the desired signal. Its action
depends somewhat upon the proximity of the signal to the correct
point on the microphone. Handheld communications microphones
used in very noisy locations are
usually differential units.
We have mentioned that microphones must be designed and
constructed purposely for certain
March, 1956
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List

Built-in power supply
Designed for continuous duty operation
NOTE: For larger systems, Blonder -Tongue will furnish Free planning service on request.

Sold by Radio-TV Parts Distributors and Jobbers.
Write for Installation Details and

FREE

Booklet-"TV for

2

.

or

3

.

or More"

Dept. KC -13

BLONDER -TONGUE
LABORATORIES, INC.
Westfield, New Jersey

Manufacturers of TV Cameras,
TV Amplifiers, Boosters, Converters,
Accessories and Originators of the
Masterline and 'Add -A -Unit'
Master TV Systems.
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directional characteristics. The
methods used to accomplish the
desired results are very interesting; but before going into any discussion concerning them, we will
say some more about directional characteristic graphs.
Polar Graphs Showing Directional
Characteristics

Some readers may be prejudiced against graphs of any kind;
but if any data regarding the directional characteristics of a mi-

crophone is examined, at least one
polar graph will usually be encountered. Graphs are included in
the data because they tell the
story very clearly and show the
relative strength of the signal
picked up from any and all directions around the microphone.
We are looking down on the top
of the microphone in the center of
the graph of Fig. 1, and the relative strength of the signal developed by the microphone as it
responds to sound that is of a

constant level and originates from
every angle around it is shown by
the graph. This is a graph for a
nondirectional microphone; therefore, the curve is in the form of a
circle because the microphone
presents the same sensitivity to
sounds originating from every direction in the full 360 degrees
around it.

Sensational! The NE W..

e0

Fig. 1. Polar Graph Showing Direction-

Hollow Shaft

al Characteristics of Omnidirectional
Microphone. (Viewed from above top
of microphone.)

NUT DRIVERS

1

in Color

..TOP OF

MICROPHONE

Attet.4elO.db

Nothing else like them anywhere! Choice of
28 types and sizes! New plastic kit at right

'4

nee*
__ale
kilos

contains 7 most popular drivers in self standing bag for service work or bench use.

No. K7 Self -Standing Service Kit
Stands Up! Hangs Up! Folds Up!
Stands upright for easy accessibility. May be
hung flat on wall or maybe folded. Each driver
fits in individual holder marked for size, color.

Check These 6 Important VACO Features
NEW! Each size

color -keyed!

NEW! All -hollow shafts

NEW! Extra hard

D

THIS COUPON WORTH $1.20

N

8-3

NEW! Available in 4 shaft
lengths and 7 Hex sizes!

Coupon only valid for use as stated below. Not valid in states where prohibited.

P. F.

Name.

this coupon to your
( Take
jobber. It is worth $1.20

Street
City

Zone

State

VACO PRODUCTS COMPANY

317 E. Ontario St., Chicago 11, III.
In Canada: Vaco -Lynn Products Co., Ltd., Montreal 1, Que.
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when filled in and used
to purchase one VACO
K 7 Kit. If your jobber cannot
supply yoú, write direct.

31 I.

BOTT OM OF
MICROPHONE

Comfordome Handles!

5/B

ire

AT
500 CPS
1500 CPS
RESPONSE AT
RESPONSE AT 5000 CPS
RESPONSE AT 10000 CPS

A RESPONSE
B

\

NEW! Shafts insulated
from handle to tip!

e41142

NEW! Extra large VACO

VACO

long wearing sockets!

90

C

1110

Fig. 2. Directional Pattern of Omnidirectional Microphone. (Viewed from
side of microphone.)

Graphs are usually shown in
the plane diagrammed in Fig. 1.
A graph showing the directional
characteristics of the same microphone but in another plane is
shown in Fig. 2. In this figure, the
directional pattern is drawn as
viewed from the side of the microphone. This graph illustrates that
this particular microphone becomes somewhat directional at
high frequencies.
PF REPORTER
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The polar graph in Fig.

3

illus-

trates the directional character-

of a bidirectional
microphone. The dead areas at
the sides of the microphone and
the sensitive areas at the front
and back are indicated very
clearly.

istics

Makes Sweep and Sync
Circuit Trouble -Shooting Easy!
LOW-COST DYNAMIC
SWEEP CIRCUIT ANALYZER
for
Black-and-WhiteTV
and color too!
only

Pattern of Bidirectional Microphone. (Viewed from top of
microphone.)

DYNAMIC SWEEP CIRCUIT ANALYZER

Fig. 3. Directional

699S

dealer net
1.

TWO
INSTRUMENTS

2.

IN ONE

Model 820

Horizontal and vertical sawtoothsquare wave and sync pulse generator.
Complete compatible flyback and yoke
tester.

ISOLATE SWEEP/SYNC TROUBLES RAPIDLY IN FIVE EASY STEPS!!!
1.

VERTICAL TROUBLESHOOTING

Inject 60 cps on vertical
outputgrid from "vertical
grid
jack.

3. HORIZONTAL TROUBLESHOOTING

il

it

al V

directly from "den drive"
jack.
4. COMPONENT TESTING

2. HORIZONTAL TROUBLESHOOTING

Test flyback transformer and defier
lion yoke in receiver with Model 820.

Inject 15,734 cps on horizontal output

j

Drive horizontal output xf mr

grid from

5. SYNC CIRCUIT TROOBLESHOOTI NG

"horizontal grid drive" jack.

L Yom:

3

Inject vertical and horizontal sync
pulses, stage by stage, in sync amplifiers, with accessory probes.

SPECIFICATIONS
Signal Outputs
15,734 cps sawtooth and pulse
Adjustable.
15,734 square wave adjustable.
60 cps sawtooth locked to line.
Overload indicator for safetyand test.
Oscillating neon indicator with D.C.
amplifier for flyback/ yoke test.
Calibrated for color and black -and white.
Test leads supplied.
Operates on 105-125 VAC.

OTHER WIN-TRONIX LOW-COST TV TEST INSTRUMENTS-

Buy Now for BI. & Wh. Service-be ready for color!
Fig. 4. Directional Pattern of Unidirectional or Cardioid Microphone. (Viewed
from top of microphone.)

WHITE

DOT-linearity

manufacturers. The width of the
directional pattern varies because
each manufacturer produces unidirectional and cardioid microphones according to his own
design that features certain
special modifications.
Space has been devoted to the
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Model

Model

150

160

Fig. 4 is a typical graph of the
characteristics of a unidirectional

or cardioid microphone. We say
typical because this directional
pattern varies with unidirectional
microphones made by different

RAINBOW GENERATOR

Generator

$79.95

Patent Pending

$49.95

Compatible advanced design

TESTER

prevents obsolescence!
low cost with high quality!
Portability!

810

Model
330

FLYBACK AND YOKE

Model

COMPATIBLE FIELD
STRENGTH METER

COMPATIBLE CRYSTAL
CALIBRATOR

Standard warranty on all

Model
120

instruments!
SEE

$29.95

YOUR PARTS JOBBER!

WRITE FOR FREE LITERATURE!

$59.95

WINSTON ELECTRONICS, INC.
Dept. PF 1255

4312 Main St., Philadelphia 27, Pa.
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foregoing because we feel that it
is worth while to give some idea of
the various directional microphones that are available and also
to furnish some explanation of
the terms used to describe them.
They are only part of the story.

discussed. Complete coverage of
these subjects would more than
fill a book, but we will try to
cover as many interesting points
as possible.
No particular problem should
be encountered when a nondirectional microphone is used in a situation in which the microphone
must pick up sound from all sides.
For example, during the recording of a conference or discussion
when the participants are seated
around a table, a nondirectional

The practical and interesting
parts concerning the ways and
reasons that the microphones with
different directional characteristics should be used and the
methods used to make the microphones directional have not been

you've got to

money

microphone placed in the center
of the table will pick up the conversation originating from any
point around the table.
Nondirectional
microphones
are usually crystal, dynamic, or
condenser types that have been
modified to obtain the desired directional characteristics. For best
results, the microphone should be
small in comparison to the wavelength of the signals which it will
pick up. If it is large, the diffraction effect will cause the higher
frequencies to be deflected and
fail to register with full effect when
they strike the microphone from
any angle other than directly into
the diaphragm.
"POP.PROOF"

to

time and money

Time lost on the job or in the shop means money out of your pocket. That's
why it will pay you to choose BUD Test Leads and Prods that can be assembled in seconds rather than minutes. All Bud products are engineered
and built with quality and value as the vital factor. Don't waste your time
and money on poor quality
insist on Bud Test Leads and Prods.

SHIELD

STEEL

CASE

...

SUPER TEST LEADS
With vise -grip prods that screw into the plastic handles, eliminating the use
of soldering iron or screw driver to replace broken or worn lead. Time is
your most expensive commodity. This is where top quality pays off. Only
the finest flexible, kinkless rubber covered wire is used.

SWIVEL
RECESSED

IMPEDANCE
SWITCH

-

CABLE

CONNECTOR

Fig. 5. Electro -Voice Model 654 Micro-

phone.

TL -178

TL -179

TL -180

-

9" handles at one end of the wires with removable needle points and 1"
handle with phone tips on other end. Dealer Net. $1.35.
4" handles, one with removable needle point and other with phone tip and
removable alligator clip. 1" handles have phone tips. Dealer Net. $1.35.
TL -180
4" handles with phone tips on one end. 1" handles have phone tips also.
Dealer Net. $1.20.
TL -178

TL -179

TEST PRODS WITH PLASTIC HANDLES
Made of brass rod, nickle plated. Have plastic handles and feature the vise grip method of assembly for speed and efficiency of wire replacement.

tila

-41.,,...

I

- -- plug -

Needle chuck
4" Black or red handle.
Dealer Net.
360
Phone tip
4" Black or red handle. Dealer
TP -96
TP -95

Net.
TP -97

27¢

Banana
Dealer Net.
300

TP -93
Needle chuck

Black

or

TP -94
Phone tip

-

black handle
Dealer Net.
21¢

1" Red or

4"

-

black handle
Dealer Net.
180

1" Red or

1"

red

handle.

TP -477A
Banana plug
Red or black handle
180
Dealer Net.

-

your local Bud distributor does not have Bud Test Leads or Prods, send us
his name together with your name and address. Enclose 25e' for handling
and mailing. Upon verification we'll send you a sample pair of Test Leads.
If

BUD RADIO, INC.

2118 East 55th St.
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Dept.

X

Cleveland

3,

Ohio

The Electro -Voice Model 654
dynamic microphone (Fig. 5) is
an example of an omnidirectional
microphone. The polar graphs in
Figs. 1 and 2 show the directional
characteristics for the Model 654
microphone. The dimensions of
what we might call the active part
of the microphone are reasonably
small. The diaphragm is located
in the top end of the case and faces
upward. In this position, the diaphragm is equally accessible to
sound originating from any side of
the microphone. This is verified
by the graph in Fig. 1.
As can be seen in Fig. 2, the
sensitivity of the microphone to
high frequencies is not uniform
for signals coming from below, toward the sides, and directly down
on the top. This tendency of the
microphone to become somewhat
directional at high frequencies is
due to such things as the location
PF REPORTER

March, 1956

of the diaphragm at the top of the
microphone, the size of the microphone in respect to the wavelength of the high -frequency

sounds picked up, and the shape
and bulk of the microphone case.
Usually a practical working
model of any piece of mechanism
includes some compromises and is
constructed in some certain physical form by necessity. This holds
true with the Electro -Voice Model
654 and is responsible for its
shape and size.

88%

OF RADIO AND

TV SERVICE MEN NOW USE
UNGAR SOLDERING IRONS

-

16 Interchangeable Tips and
Tiplets from 231/2 to 471/2 watts
700° to 1000° F. Tip Temperature
Fig. 6. Shure Model
530 Slendyne
Omnidirectional Dynamic Microphone.

This feather -light pencil soldering iron
with its 16 interchangeable tips and tiplets will
handle every soldering assignment from
large metal parts such as chassis to delicate
printed circuit work. An UNGAR No. 535 is a
must for Printed Circuit Repair.
If you are not stocking this profitable
UNGAR Soldering line you are passing up
many easy sales.

Now being consistently

advertised to Radio
and TV Service Men.

Send for Jobber
Price List and order

this U-135 display,

Fig. 7. Astatic Model

M-352-5 Dynamike Omnidirectional Dynamic Microphone.

The Model 654 (Fig. 5) is slim.
is 1 %2 inches in diameter and
10 1/ 6 inches long and finished in
nonreflecting metallic gray to

It
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make it inconspicuous for TV and
other applications. The "pop proof" head shield serves as a
guard, dust screen, and filter
which reduces breath and wind
blasts. Besides containing a line matching transformer, the cylindrical steel case encloses an air
chamber which loads the diaphragm in the correct manner to
increase the low -frequency response of the microphone. The
case acts as a baffle for the microphone in a manner that is similar

to the way an enclosure or cabinet
is a baffle for a loudspeaker.
This is a very brief account of a
few of the factors that make the
Model 654 a sensitive and rugged
microphone that can pick up
sound from all directions with
barely audible frequency discriminations.
The reader, no doubt, can
realize how we could start discussing the various things that
have to be considered in the design of a practical high quality mi -

crophone; and as a result, we
could find ourselves wandering
away from the subject of directional characteristics. We have
wandered this far because most
of the things mentioned have effects which interact with directional characteristics.
We have used the Electro Voice Model 654 as an example,
but practically all microphone
manufacturers supply several

The Solution to Your Troublesome

INTERMITTENT Problems!
Fig. 8. Turner Model

51D Omnidirec-

tional Dynamic Microphone.

SIGNAL TRACER
AND INTERMITTENT
LOCALIZER

$1195°

®monitors circuits without attention
NEW for Television and Industrial Use

In servicing TV receivers, transmitters
and similar electronic equipment where
the output signal does not energize a
sound producing indicator, a device is
needed to actuate visible and audible
alarm in case of a break in the signal path.
The Seco MONITRON does just that
and more!

Performs 4 basic functions:
Monitors circuits without attention.
2. Monitors 2 circuits at once (on same or
1.

separate chassis.)
Operates as a signal tracer.
4. Makes point to point gain measurements.
3.

Fig. 9. American D-22 Omnidirectional

Dynamic Microphone.

Another Serviceman's Timesaver joining these indispensable Seco Testers.

41111/
Model GCT-5
GRID CIRCUIT
TUBE TESTER

Model

FB

-4

FLYBACK CIRCUIT
AND INDUCTANCE
ANALYZER

Your Jobber has 'em or write for information.

LI/

8, and 9.

5015 Penn Avenue S.

MFG. CO. Minneapolis,

models of omnidirectional microphones. These vary in type, appearance, frequency response, and
in many other ways including
price. One of the several models
made by each of four manufacturers are shown in Figs. 6, 7,

Minn.

Bidirectional, cardioid, and differential microphones will be discussed in the future.
by ROBERT B. DUNHAM
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Dollar & Sense Servicing

what

(Continued from page 34)

Badly needed is a good single word to designate those who watch TV programs. Some use
televiewer, more just use viewer, but Arthur Daley
of the New York Times prefers to call them videots
in all sincerity in his sports column.
Since TV is our bread and butter, let's stick to
viewers even for those who watch the grunt -and groan boys go through their gloriously idiotic antics.
Otherwise, we'd be calling too many in our own famVideot.

you

when
you want it

want...

ily videots.

°
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.

- `
*ti.
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Size. Because New York City was one of the first
to have TV, it has more 10 -inch sets today than any
other city. Despite this, the 21 -inch screen is far

f

_.

ahead for the country as a whole, being in just about
half of all sets in use.

ORDER

from your
Beep. A Sunday commercial on WHDH in Boston
gave a phone number to be called. Those trying it
were told by magnetic tape that their conversation
would be recorded; then they were asked to give
their name and address, when they heard a beep, so
that the advertised product could be sent out the
next day C.O.D.
As columnist John Crosby reports the result in
the New York Herald Tribune, playback of the tape
the next day by the advertiser gave mostly the clicks
of phones being hung up, a few stutters, and a few
"Sorry, wrong number" replies. Investigation revealed that people in Boston became terrified when
they were being recorded. One person said, "I started
thinking how I sounded, and I got so nervous I forgot my address." A young man simply explained,
"It's spooky talking to a beep."
In any event, before signing up for telephone answering by automation, give a thought to the reactions of your own customers. Will they also hang up
and look for a service technician who keeps a human
at the phone, or will they fall into step with automa-

ERIE

DISTRIBUTOR

ed WHAT YOU

GET

63 High Stability ERIE Disc or Tubular Ceramicons

© 18 Popular Values
© Handy, Convenient

18 Section Plastic Storage Case

aExceptional Value

ed WHAT YOU

tion?

SAVE

REGULAR PRICE

63 Piece ERIE Ceramicon

Assortment

$15.00

18 Section Plastic Case

Tomorrow. Here's a one -day prescription for exercising the soul: Do somebody a good turn without
getting found out. Do one thing you don't want to
do. Pause to enjoy one thing that is beautiful. Read
one article that requires real concentration. Finally,
spend one half hour all by yourself, meditating on
your life and your future.

Total Value $16.75
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$10.65

YOU PAY
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"FINEST FOR REPLACEMENT,

TOO!"

Product Report

räkikäidirdisak
Editor's Note:
The material appearing in this column has
been taken from literature supplied by the
manufacturers of the various products. The
PF REPORTER cannot assume responsibility for claims of originality or application.
MULTIMETER

The Superior Instrument Co., 2435 White
Plains Road, New
York 67, New York,
has announced the new
Model TV -60 Allmeter.
This multimeter has a
sensitivity of 20,000
ohms per volt and a

mirrored scale for

greater accuracy and ease of reading.
The meter is calibrated for measurements of AC
and DC voltages, resistance, capacitance, direct current, and decibels. Accessory probes make the instrument adaptable for RF and audio signal tracing and
for making kilovolt measurements.
CAPACITOR TESTER

"Whether you're a wholesaler or a
service dealer, Tung -Sol Tubes-the
tubes that leading set -makers useare your best bet for highest profits
and customer good -will. You can build
a reputation on Tung -Sol quality!"

TUNG-SOL®
dependable

RECEIVING TUBES
TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.
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The new TeleTest CapaciTester is now available
to service technicians. The instrument will test all
types and sizes of capacitors for leakage while they
are still in the circuit. Such testing is performed dynamically (under load) and will not damage the
capacitors. A positive indication of the relative
amount of leakage is obtained. A Wien bridge is included in the instrument for the measurement of
capacities from 10 micromicrofarads to 50 micro farads.
Technical data about the CapaciTester is available from parts distributors or from the manufacturer, the TeleTest Instrument Corp., 30-01 Linden
Place, Flushing 54, N. Y.
NEW PLIERS

A new type of cut=
ting pliers with the
compactness of needle nosed pliers has been
announced by Xcelite
Incorporated, Orchard
Park, N. Y.
The cutting action is accomplished by jaws at a
right angle to and at the ends of the long tips. A
return spring permits using just the thumb and
forefinger on the handles when the wire to be cut is
hard to reach.
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HIGH-FIDELITY AMPLIFIER

A new 20 -watt am-

plifier of the ultralinear
Williamson type is now
in production by EICO
(

"MAKERS OF THE FINEST SETS
USE

'EMI"

Electronic Instrument.

Co., Inc.), 84 Withers
St., Brooklyn 11, N. Y.
The new HF20 amplifier features low dis-

tortion and high power output at both extremes of
the audible frequency range. Both of these features
are realized through the use of the ultralinear output stage with a conservatively rated output transformer. The built-in preamplifier provides five degrees of feedback equalization, variable-feedback
tone controls, and loudness and level controls.
EICO has made the HF20 amplifier available as
a kit at $49.95 or as a factory -wired unit at $79.95.
PORTABLE LABORATORY INSTRUMENTS

A new line of portable laboratory instruments has been an-

nounced by the manufacturer, Phaostron Instrument and Electronic Company, 151
Pasadena Ave., South
Pasadena, Calif.
These self-contained
precision instruments
are available in 38
standard ranges and
have a rated accuracy
of either .5 or 1.0 per cent of full-scale deflection. A
built-in overload network provides meter protection
for brief overloads up to 500 times the full-scale
value.
Portable instruments are available with multi range switches which provide up to 6 ranges on one
meter. Each switch has a transit position for protection of the meter while it is being transported.
RECEIVING -TUBE DISPENSER RACK

The General Electric

Company has made
available through their
tube distributors a dispenser rack for receiver
tubes. It is designed to
be mounted on the wall
over a service bench
and to provide quick

access to the tube

stock.
When used properly,
the dispenser rack also provides a convenient inventory aid when tubes are reordered.
The rack will hold a maximum of 250 tubes in the
six different sizes of cartons. The unit is made of
heavy-gauge steel and has a blue -gray, baked -enamel
finish. It is shipped preassembled and includes all
necessary wall -mounting hardware.
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"Manufacturers of America's finest radio
and TV sets are Tung -Sol customers.
As a result, Tung -Sol Magic Mirror
Picture Tubes and receiving tubes are
made to the very highest of all set makers' performance specifications!"

TUNG-SOL®
Magic Mirror Aluminized

PICTURE TUBES
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Columbus, Culver City, Dallas, Denver, Detroit, Melrose Park (IIl.),
Newark, Seattle.
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Chemical Aids to
Servicing

"TAPE RECORDERS

(Continued from page 31)

How They Work"

by point. There may be flaws in
the plastic coating; in addition, a
slip of the hand may cause the
noninsulated portion of the clip
to short two leads together.

by Charles G. Westcott

This is the book for everyone
'interested in Tape Recording
Now you can have an expert understanding of

tape recording. Explains magnetic recording
theory; describes characteristics of tape. Tells

Coil Dope

how a recorder operates; discusses motorboard
mechanism, drift motors, volume indicators, bias

All the Facts About
TAPE RECORDING

$275

only

ORDER TODAY

SAMS BOOKS
in
you ahead

Sams books cover every phase of
Electronics for the service technician, engineer,
student or experimenter. Listed below are a few of the
many valuable Sams books available at electronic
parts distributors and leading book stores.

ELECTRONICS

r

oscillators, equalization circuits, amplifiers and
magnetic heads-includes diagrams, photographs
and schematics. Tells you how to get best frequency response with lowest noise, how to avoid
tape overload, how to obtain best bias settings;
includes procedures for testing tape recorders
and tape. The comprehensive book about Tape
Recorders. 176 pages; 5372' x 8IA"; over 150 illus$2.75
trations. Postpaid, only
USE HANDY ORDER FORM BELOW

USE THIS ORDER FORM
TAPE RECORDERSHOW THEY WORK

Atomic Radiation, Detection and Measurement.
Provides a basic understanding of nuclear
science and its applications. Includes a
full discussion of equipment and techniques required for detecting and measuring radiation. The service technician will
be particularly interested in chapters dealing with the circuitry and operation of the
many types of detection devices. 200 pages;
5y x 84"
$3.00

$2.75

Transistors-Their Application in Television Radio-Electronics. The first practical, complete book on transistors; explains circuitry, installation, testing techniques,
theory and servicing. 100 pages; 54 x 84"

illustrated

D

$1.50
Fundamentals of Color Television. An up-to-

date explanation of Color TV, its theory,
operation, installation and servicing, with
photos, block diagrams and schematics.
$2.00
224 pages; 5,4 x 84"; illustrated
Servicing TV Sweep Systems. Describes the
operation, circuit function and circuit variation of vertical and horizontal sweep systems common to most TV receivers. Tells
how to analyze circuits; trouble -shoots
x 8%"; illusfor you. 212 pages; 5

trated

$2.75
Technical Dictionary. Over 4,000 definitions

of radio, television, electronic, electrical
and radar terms. Includes valuable charts,
graphs, diagrams and symbols. Flexible
binding for "on-the-job" use. 160 pages;

5yx8H"

$2.00

TV Test Instruments.

Tells how each instru-

ment operates, how to use it in actual
servicing. Covers Vacuum Tube VM's,
AM Signal Generators, Sweep Signal Generators, Scopes, Video Signal Generators,
Field Intensity Meters and Voltage Cali$3.00
brators. 180 pages; 84 x 11"

Reproduction' of Sound.
The largest selling book in its field. Widely
Hi-Fi enthusiby
Audio
engineers,
used
asts, P.A. technicians, broadcasting stastudios.
Authoritative
and
recording
tions
chapters cover: behavior of sound waves;
lateral
disc remethods;
basic recording
cording; micro -groove recording; the decistyli;
mireproducers;
cutting
bel; phono
crophones; loud speakers and enclosures;
address
syshome music systems; public
tems; amplifiers; tuners, etc. 810 pages,
$7.95
6 x 9"; illustrated
The Recording and

IhmeHOWARD W.

SAMS

Audio Amplifier Service Manuals

D

D
D
D
D

Vol. 6. Schematic diagrams, illustrations,
parts lists and invaluable servicing data
on 36 amplifiers, 18 preamps and 13 tuners
produced in 1953-54. All data is based on
analysis of the actual equipment. 352
$3.95
pages, 84 x 11"
Vol. 5. Covers 37 amplifiers, 12 preamps,
14 tuners, 1952-53. 352 pages
$3.95
Vol. 4. Covers 75 amplifiers and tuners
$3.95
produced in 1951-52. 352 pages
Vol. 3. Covers 50 amplifiers and 22 tuners
$3.95
produced in 1950. 352 pages

Record Changer Service Manuals
Vol. 6. Includes diagrams, photos, exclusive"exploded" views, parts lists and service data for 20 popular record changers
and recorders produced during 1953-54.
All data based on lab analysis of the actual
$3.00
equipment. 288 pages, 84 x 11"
Vol. S. 32 models; 1952-53; 288 pages $3.00
Vol. 4.38 models; 1950-51; 288 pages $3.00
Vol. 3.44 models; 1949-50; 288 pages $3.00
Vol. 2.45 models; 1948-49; 432 pages $4.95

There is an authoritative
Sams book on virtually any
Electronic subject in which
you're interested. Check below for FREE Book List describing all Sams books.
Send Book List

Order from your Parts Jobber today, or
mail to Howard W. Sams & Co., Inc., Dept. 3-C6
2201 East 46th St., Indianapolis 5, Indiana.
Send books checked above. My (check) (money order)
is enclosed.
for $

Name
Address
City

Look for
SAMS BOOKS

on the

Zone

State

(outside U.S.A. priced slightly higher)
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.4

& CO., INC.

"Book Tree"
at your Parts
Distributor

Occasional uses will be found
for a liquid polystyrene plastic in
television service work. Polystyrene is advertised as a coil
dope because it is especially suitable for cementing loose coils into
place. This plastic is a dielectric
material which has very low RF
loss and which has a dielectric
constant equal to that of air;
therefore, it does not seriously affect the tuning of coils even at
ultra -high frequencies. The application of coil dope will stop mechanical vibrations produced by
coil windings which have worked
loose.
A varnish which is a good coil
dope is available for use on filter
chokes and other coils which
carry low -frequency current.
Cleaner and Lubricant

Dirty or corroded surfaces on
sliding contacts are a major cause
of noisy or intermittent operation
of circuits. Carbon tetrachloride
has been used for many years to
clean these contacts. Recently,
several companies have marketed
chemical cleaners which are similar to carbon tetrachloride in
their cleaning action but which
leave a thin film of lubricant on
the contact surface after they
evaporate. The coating of lubricant resists corrosion and allows
the contact surfaces to slide
smoothly.
There are many methods of
applying chemical cleaners to controls and contact surfaces, and
the different brands of cleaners
are sold in various kinds of containers which are especially suited to the different cleaning methods. The effectiveness of a technique of application depends upon
the accessibility of the contact
surface in each case. Plugs and
other very easily reached contact
surfaces can be wiped with a cloth
that has been soaked with cleaner.
PF REPORTER
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Contacts that are more or less in
the open stich as those on wafer
switches can be cleaned with a
brush dipped in the cleaning solution. Potentiometers and enclosed
switches are harder to reach, and
the cleaning of these is simplified
if special applicators are used.

hose which may be inserted into
crowded places in a chassis.
Cleaning solutions can be applied to controls from the dropper
type of applicators while the controls are still mounted on a receiver chassis, but the chassis does
have to be removed from the cabinet in order that the underside
of the chassis will be accessible.
A plunger type of applicator is
available for injection of a clean-

in its cabinet. The applicator is
screwed onto the threaded bushing of the potentiometer, and the
liquid is forced through the space
around the shaft of the control.
A full discussion of the plunger
applicator was given in the article,
"In the Interest of Quicker Servicing," in the December 1955 issue of the PF REPORTER.
Contact cleaners are also available in spray applicators. These

ing solution into a potentiometer
while the chassis is still mounted

are either atomizers of the
squeeze -bottle type or else pres-

Fig. 3. Applying Cleaning Solution to
a Potentiometer with a Medicine

Dropper.

A medicine dropper is being
employed in Fig. 3 to introduce a
cleaning solution directly into the
body of a potentiometer. The
covers of most potentiometers
contain holes through which the
cleaner can be forced. The controls should be thoroughly flushed
with cleaner. One company manufactures an applicator that has a
long, sharp point like that of a
hypodermic needle. This device
can be used to inject a cleaning
solution into many small places
which would be hard to reach
with a brush or with an ordinary

co,,,,yeJ/g pependaó/e

to,,,e/ff1ub»?1r
ceramic capacifoa

dropper. Another applicator

which works on the dropper principle has a long, flexible plastic
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and uniformity, extra durability
and extended service life-even
down to the tiniest disc or tubular.
See your classified telephone
directory for nearest C -D jobber.
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Only C -D can give you the "million
dollar body", made by the exclusive
C -D process in the world's most
modern ceramic body plant-C-D's
own. This close control under one
roof, from raw powder to finished
product, results in greater stability

)

ANY

OTHER

IN

USE
MAKE

ß7d

WORCESTER

AND SANFORD. N. C.:

CAPACITORS

AND

AND CAMBRIDGE. MASS

SUBSIDIARY THE

PROVIDENCE AND HOPE VALLEY. R. I.

RADIART

CORPORATION. CLEVELAND. OHIO

surized cans. Sprays are efficient
for rapid cleaning of multiple
contacts such as those in complex
wafer switches, and they are also
useful in cleaning contacts that
are difficult to reach by other
methods. Some noise -eliminating
compounds for contacts are primarily lubricants. One of these is
supplied in a collapsible metal
tube, and others are sold in small
bottles.
No matter how a cleaning solution is applied to the contact surface of a control or switch, it
should be spread evenly over the
surface for best results. This can
easily be done by operation of the
moving parts of the control or
switch until the cleaner has been
well distributed.
A combined cleaner and lubricant will correct rough, noisy action in a carbon potentiometer
only if the trouble is caused by
dirt or dust in the control. A
treatment with the cleaner will
not eliminate noise that is the result of burned spots in the control, however. In the latter case,
parts of the contact surface of the
potentiometer have been de-

stroyed. These bad spots can be
repaired only if they are filled in
with a conductive substance. A
repair of this type can be accomplished with a special liquid that
is painted directly on the affected
areas.
Antistatic Cleaner for Glass

Picture -tube faces and panels
of safety glass are easy to clean
with a liquid that is sold especially for television use. This solution
contains an ingredient which prevents the build-up of electrostatic
charges on the glass; consequently, dust and grime are not attracted to the cleaned glass surface.
Antistatic cleaner is sprayed
or wiped on the glass, and then
the glass is polished with a clean
cloth. Water is not required. A
bottle of cleaner lasts a long time
because only a small amount of
the liquid is needed for each
treatment.
Cements

Many kinds of cements are useful in electronics service work.
Some of these are intended for
general use, and others are specialized cements that are most ef-

fective in joining certain materials. Cements for Bakelite, acrylic,

and neoprene plastics are among
those in the latter category.
Speaker cement has a thinner
consistency, shorter drying time,
and much less tackiness than
some other radio cements. It is
used chiefly as a dope for torn
speaker cones and for the voice
coils of speakers.
Chemicals for Printed Wiring

Printed -wiring boards are
sprayed with silicone resin when
they are new as a protection
against short circuits. Before a
connection on one of these boards
is unsoldered, the resin should be
dissolved away from the connection with lacquer thinner or alcohol. The protective coating of the
wiring board can be restored after
repairs have been finished because silicone resin is now obtainable in a pressurized spray can.
A solution containing colloidal
silver is also used for the servicing
of printed wiring. Small breaks in
the wiring can be patched quickly
if this liquid is brushed on.
by THOMAS A. LESH

13 TOOLS

READY IN LINE
WHEN YOU HAVE

THE

99

It's hard to beat this famous
13 -tool kit for convenience
on the bench or on the
job. Those 9 precision nut
drivers, the 2 slotted and
2

Phillips screwdrivers

are always ready. That

diameter XCELITE
handle fits the hand and
fills the hand. No wonder you'll find 99 kits
most everywhere electronic work is done.
1"

HANDLE FITS SUPEREAMER!
There's a pocket in every 99 for the Supereamer, that
extra -tough king-size chrome-plated XCELITE reamer.
Ask your supplier!

XCELITE, INCORPORATED
Dept. p
In Canada

,

-

Orchard Park, N.Y.
Charles W.

Pointon Ltd.,
Toronto, Ont.

6

Alcina Ave

. .

. X[ELITE

FERMA
PERNIO,

INC.

CHICAGO 26
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Time Constants
(Continued from page 27)

B; however, it should be mentioned that the current flow
through the resistor during discharge time is in a direction opposite to the current flow during

charge tima
The time -constant principle can
be used to calculate the voltage
waveforms which are developed
across the components in an RC
circuit. For example, let us suppose that a 60 -cycle square wave
having an amplitude of 10 volts is
applied to the circuit shown in
Fig. 3. The time duration of each
pulse would be 1/ 21 second or approximately 8333 microseconds.
The time constant of the circuit is
1400 microseconds which is slightly more than 1/6 of the duration of
the square wave.
When the leading edge of the
square wave appears across the
circuit, the current through the
resistor is maximum. This current
decreases rapidly, however, because the charge which builds up
across the capacitor opposes the
voltage applied from the generator. By the time the trailing edge
of the square wave appears, almost no current flows in the circuit because the charge across the
capacitor has reached the peak
value of the square wave.
When the voltage from the generator drops to zero, the capacitor
starts to discharge and the voltage
across this component decreases,
as shown by waveform Er. The direction of the discharge current is
opposite to that of the charge current, and the polarity of the voltage across the resistor reverses, as
indicated by waveform ER. If the
square wave is symmetrical, the
capacitor will have sufficient time
to discharge completely and the
current in the circuit will decrease
to zero.
A true square wave is comprised
of an infinite number of sine
waves, and the frequencies of
these are odd multiples of the
repetition rate of the square wave.
At 60 cycles (the lowest odd multiple), the impedance of the capacitor in Fig. 3 is about 10.6K
ohms or nearly twice that of the
resistor. At 180 cycles (the third
harmonic frequency), the impedMarch, 1956
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NO
Comparison!

1956
Imperial-the golden vibrator
in the black and gold box.

Try any 12 -volt replacement

vibrator-none can com-

pare with Vokar Imperial for value and performance!

-3

3129
prongs,
12-v, base no. 9

Prepare now for big increase in 12 -volt replacements
(all '56 cars have 12 -volt systems!).
Two Imperials will fill all your replacements!
Imperials are Sahara Dry-Packed to keep points corrosion free, provide sure starts.
Imperials have extra -large points, Vapor -Block coated to
eliminate early-life failures.

Imperials are Whisper -Quiet to assure unequalled radio
reception.

Order your supply of 12 -volt Imperials
now-unlimited shelf-life-unconditionally guaranteed!

.

O

-4

4124
prongs,
12-v, base no. 4

VOKAR VIBRATORS

-preferred by
leading manufacturers
of auto-radios.

VOKAR CORPORATION

Dexter 3, Michigan
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YOU
e

BUILD
New

jjj

e460 Color

&

Black -&-White Wide
Band 5" Scope

Kit $79.95

Wired $129.50

KITS
IN ONE EVENING
BUT

THEY...
425K 5" Scope
Kit $44.95
Wired $79.95

LAST

470K 7" Push -Pull

Kitsco
$78 95
Wired $129.50

A

LIFETIME
AND YOU

SAVE 50%

K
221it

$2TVM
5.95

Wired $39.95

New...
324K

RF Signal
Gen.
Kit $28.95
Wired

$39.95

150 kc -435 mc;

6

fund. bands.

MODELS

-

Kit 0,24.95
Wd
$29.95
ohms/volt
ar--

20,000ire

CHOOSE
THE INDUSTRY'S
FROM!
MOST COMPLETE LINE OF

46

565K Multimeter

TO

i

MATCHED
TEST INSTRUMENTS
-million EICO Instruments
are now in use the world
over! That's the proof of
lue.
EJCO's leadership In
For latest precision engineering, finest components, smart professional
appearance, lifetime performance and rock -bottom
economy-see and compare
the EICO line at your Jobber
before you buy any higher priced
equipment! You'll
agree with over 100,000
others that only EICO Kits
and Instruments give you
the industry's greatest values at lowest cost.

Writ* NOW for
Catalog

FREE

latest

PF -3

Prices 5% higher

on West Coast

*

e

377K

Sine & Square Wave
Audio Gen.
Kit $31.95
Wired $49.95

Jeeiffite

Q

r

1050K Battery Elim.
Kit $29.95
Wired $39.95

Anibegion-

e®

eg

ance of the capacitor is about 3.5K
ohms or a little over half that of
the resistor. At 540 cycles (the
ninth harmonic frequency), the
impedance of the capacitor is
about 1.75K ohms. At the twentythird harmonic frequency (1380
cps), the impedance of the capacitor becomes less than 140 that
offered by the resistor; consequently, that portion of the square
wave comprised of frequencies
above the twenty-third harmonic
will appear across the resistor.
That portion of the square wave
which appears across the capacitor will consist mainly of the lower harmonics; however, some of
the voltage developed across the
resistor will be due to the presence
of these lower harmonics.
By analysis of waveforms ER
and Ec in Fig. 3, it may be seen
that the signal developed across
the resistor consists of sharp
pulses. In comparison, the pulses
developed across the capacitor appear much wider and approach the
shape of a square wave; thus, it
may be stated that for the conditions presented in Fig. 3, the low
frequencies are developed across
the capacitor and the high frequencies are developed across the
resistor.
Let us see what happens when
the value of the resistor is increased to about 33K ohms while
the value of the capacitor is unchanged. ( See Fig. 4.) The time
constant of the circuit becomes
8250 microseconds or nearly the
same as the duration of the square
wave. The impedance of the capacitor at 60 cycles is still 10.6K
ohms; but since the value of the
resistor is more than three times
this value, more voltage is developed across the resistor than
across the capacitor even at the
lowest frequency represented by
the square wave.
Since the time constant of the
circuit is practically the same as

Differentiating Network

The time -constant principle is
used in differentiating circuits.
The dictionary states that the
term differentiate means "to make
different or to effect a difference
in." This definition is descriptive
of the effect which a differentiating circuit has upon AC signals.
Such circuits are commonly used
in television receivers to shape the
waveforms of the synchronizing
signals before they are applied to
the horizontal oscillator. Differentiating circuits have relatively
short time constants in comparison to the duration of sync pulses;
therefore, most of the voltage is
developed across the capacitor

o

825K Tube Tester
Kit $34.95
Wired $49.95

Tests new 600 ma
series string type tubes

Fig. 4. An RC Circuit in Which the

Duration
Applied
Is

84 Withers Street, Brooklyn 11, N.
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the duration of the square wave,
the capacitor can only charge to
a value of 6.32 volts. Note that the
time between pulses is also equal
to the time constant T. Because
these are equal, the voltage across
the capacitor will only decrease
by 63.2 per cent each time the applied voltage drops to zero. The
charge across the capacitor accumulates until, after a few cycles,
this charge will increase to the peak
value of the square wave during
charge time and will decrease by
6.32 volts during discharge time.
Notice that the pulses developed
across the capacitor are much
broader and that more voltage at
the lower harmonics is developed
across the resistor.
As the value of the resistor is
increased further, the time constant of the circuit becomes longer. The capacitor will have less
time to charge and discharge, and
more of the voltage will appear
across the resistor. With a resistance value of 330K ohms, the
time constant of the circuit will
be nearly 100 times the duration
of the square wave and practically all of the signal will appear
across the resistor.

of the
Voltage

Equal to

T.

Y.
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and very sharp voltage spikes are
developed across the resistor.
A simple differentiating circuit
is shown in Fig. 5. Note that the
signal applied to the horizontal
oscillator is that which is developed across the resistive portion
of the network. The time constant
of this circuit is:
T = (500 x 10-12) (2 x 103)
= 1 microsecond.

25% more

With

ELE

Batt

ter

...

6/12 -volt

DC Power Supply
operates all 6 & 12 -volt auto radios
Same price range as Kits!

Heavy duty control transformer offers
better regulation and withstands overloads for long service. Electro application of larger selenium rectifiers,
combined with EPL patented conduction
cooling increases rectifier power rating
at lowest operating cost. Rugged, high
quality construction, superior $3995
filtering, wide application.

Output
Amperage Output
Voltage
Continuous
Intermittent

0-8
0-16

0-10
0-10

20
20

PRESENT
PHONOGRAPHS
by installing the NEW

Ceramic Cartridge

You can dramatically improve
the tone quality of your customers' phonographs with the
SHURE WCIO "Twin -Lever"
cartridge. With this remarkable
new Ceramic Cartridge your customers can enjoy the luxury of
fine music reproduction at'low cost.
The WCIO has a peak free frequency
response from 40 to 13,000 cps. It
replaces most 3 -speed, plastic cased
cartridges, crystal or ceramic, turnover or single needle ... and is quickly

cl

o

I(

COMPOSITE

500

SYNC

HORIZONTAL
OSCILLATOR

MMFD

INPUT

installed on any tone arm with

I

standard 1/2" mounting centers.
The unique "Twin -Lever" design,
with each needle on its own shaft,
provides improved, individually correct compliance for each record speed.
Needle replacement can be accom-

MICROSECOND

% AC
Ripple
5

5

SEND TODAY FOR
DETAILED BULLETINS!
See your Electro representative or write

ELECTRO PRODUCTS LABORATORIES
4501 -PF N. Ravenswood Ave., Chicago 40, III.
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WITH THEIR

The horizontal sync pulse at
the end of each scanning line has
a time duration of 5 microseconds.
This pulse is essentially a square
wave although the rise time may
be as much as a quarter of a microsecond. A sine wave having the
same positive duration as a horizontal sync pulse would have a
frequency of 100,000 cps. This,
then, is the fundamental frequency of the sync pulse; but
since this pulse is a square wave,
it is comprised of the fundamental frequency and several odd
harmonic frequencies. If the rise
time of the pulse is .25 microsecond, the leading edge would
represent a frequency of 2 megacycles; therefore, such a pulse
would be comprised of a number
of odd harmonics having frequencies between .1 and 2 megacycles
per second.

T.

Model ' NF" DC Power Supply
0-28 volts up to 15 amperes
Less than 1% ripple at top load. Intermittent loads up to 25 amperes. Acclaimed
in industry for its unmatched performance and construction at this
9500
price. Certified performance.
5
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`BETTER MUSIC

2

Only Electro offers actual proof
with performance charts
DC

give
your customers

ou can

Fig. 5. A Simple Differentiating Circuit.

When a horizontal sync pulse

plished in seconds-without toolswith the cartridge in the pickup arm.

is applied to an RC circuit like
that shown in Fig. 5, the high frequency components of the

pulse will appear across the resistor and the low -frequency components will appear across the
capacitor. At the first instant, the
current flow in the circuit will be
maximum. The voltage across the
resistor at this time will equal the
peak voltage of the sync pulse.
Since the time constant of the circuit is relatively short, the capacitor will charge rapidly and the
current flow will decrease to almost zero during the 5 -microsecond duration of the horizontal
sync pulse.

WC 10 with two sapphire

needlesLIST PRICE

$9.50

WC10D with diamond needle for LP and
sapphire needle for 78RPMLIST PRICE

$34.00

Available from your local SHURE distributor

1

SHURE BROTHERS, INC., SALES DIVISION
225 W. HURON ST.
CHICAGO 10, ILL.
Please send me detailed information on the SHURE
"Twin -Lever" Cartridge.

NAME
ADDRESS
CITY

........
STATE
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II

Refer to Fig. 6A, and note that
the capacitor is essentially
charged to the peak value of the
horizontal sync pulse at the end
of 5 microseconds. The voltage
applied to the circuit drops to

THE BOOK YOU NEED
TO PRICE

WITH SPEED...

for profit
quick check for 60,000 prices

(A) VOLTAGE ACROSS CAPACITOR

Profit -making time -money -phone
call -saver. 200 pocket -sized pages.
Replacement parts listed by manufacturer, product and part number.

III

more new
*correct
replacement
flybacks
(Horizontal Output Transformers)

TRIAD

by
LAD

0-72 Westinghouse

*Correct
Replacement

63.5
5 MICROSECONDS

up-to-date charging information

Completely revised

times

4

a

year.

(B) VOLTAGE ACROSS RESISTOR

Fig. 6. Voltage Waveforms Caused by

Application of Horizontal Sync
Pulses Across Components of a Differenthe

tiating Circuit.

zero, and the capacitor starts to
discharge. Fig. 6B shows that the
voltage across the resistor is the
same as that across the capacitor;
however, the polarity of this voltage is opposite to that which was
present at the instant of sync
pulse application. It can be seen
that the voltage waveform developed across the resistor during
discharge time is the same as the

RESALE PRICES

- p,{

TURFS
BATTERIES

ANTENNAS
AND COMPONENT
SERVICE

ARTS

ALL
COVERS
ITEMS IN

SERVICE

TSE ELECTRONIC

INDUSTRY

waveform developed during

a

D-64 List Price $10.50. Correct replacement for
Wells -Gardner Part 53x319, 53x320
D-66 List Price $10.50. Correct replacement for
Sentinel Part 22E57, -2, -3, -5, -6, 22E61, -2, -3
D-68 List Price $13.00. Correct replacement for
Motorola Part 24(721301, C, 24(722126
D-72 List Price $10.75. Correct replacement for

Westinghouse Part V-11548-1, -2, -3
D-73 List Price $9.75. Correct replacement for

Westinghouse Part V-9904-1, 10213-1
D-76 List Price $9.75. Correct replacement for
General Electric Part RTO 131, 141, 163-3
TRIAD *Correct Replacement flybacks

are mechanically and electrically

-

correct ruggedized versions of
and wherever
manufacturer's items
possible COMPOSITE REPLACEMENT
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charge time except for the difference in polarity.
Note that the sharp leading and
trailing edges of the horizontal
pulse have been retained in the
signal which appears across the
resistor. The positive spike across
the resistor is produced during
charge time, and the negative
spike is produced during discharge
time. The positive spike is used to
trigger the horizontal oscillator.
The negative spike is not used and
is usually eliminated when the
signal developed across the resistor is passed through a stage
which is driven to cutoff or saturation by the negative portion of
the signal.
When the equalizing pulses appear at the input of the differentiating circuit, a similar action
takes place. The duration of one
of these pulses is about half that
of a horizontal pulse although the
amplitudes of the two pulses are
about the same. The signal waveforms developed across the RC
network by the equalizing pulses

and the perfect partner

...
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DIGEST: $2.50 per copy.
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are shown in Fig. 7. Note that two
equalizing pulses occur during
one horizontal -scanning period.
Only the alternate positive pulses
(A) VOLTAGE ACROSS RESISTOR

63.5 MICROSECONDS
2.5 MICROSECONDS

nents of the differentiating network when the serrations in the
vertical sync pulse appear.
The time duration of each of
these serrations is about the same
as that of the equalizing pulses;
however, the serrations appear as
negative pulses instead of positive
ones. A comparison of Figs. 7 and
8 will show that the signals developed across the components in
a differentiating network by the
equalizing pulses and by the serrations in the vertical sync pulse
are very similar. The difference

(8) VOLTAGE ACROSS CAPACITOR

Circuit.

IM

OBI

Integrating Network

The time-constant principle is

(A) VOLTAGE ACROSS RESISTOR

Fig. 7. Voltage Waveforms Caused by
the Application of Equalizing Pulses
Across Components of a Differentiating

developed across the resistor will
trigger the horizontal oscillator.
The other positive pulses will arrive at the grid of this stage at a
time during horizontal scanning
when the oscillator circuit cannot
be affected by pulses of this amplitude.
The signal waveforms in Fig. 8
are developed across the compo-

between the signals is that they
are opposite in polarity.
It is interesting to note that the
positive spikes in Fig. 7A are developed by the leading edges of
the equalizing pulses; whereas,
the positive pulses in Fig. 8A are
developed by the trailing edges of
the vertical serrations. As in the
case of the equalizing pulses, two
positive spikes are developed during one horizontal -scanning period, and only the alternate positive spikes will trip the oscillator.

63.5 MICROSECONDS

(8) VOLTAGE ACROSS CAPACITOR

Fig. 8. Voltage Waveforms Caused by
the Application of Vertical Sync Pulses
Across Components of a Differentiating

Circuit.

also used in an integrating network. There are two major differences between an integrating network and a differentiating network. An integrating network has
a longer time constant, and the
output signal of this circuit appears across the capacitor instead
of across the resistor. A simple integrating network is shown in
Fig. 9.
Integrating networks are commonly used ahead of vertical oscillator circuits in television receivers. The time constants of

sT COMPLETE -LINE
-7--1111111"1"
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such circuits in commercial use
are between 100 and 500 microseconds. As shown in Fig. 10, each
horizontal sync pulse has such a
short duration in comparison to
the time constant of the integrating network that only low
voltages are developed across the
capacitor by these pulses.
When a vertical sync pulse arrives at this circuit, a voltage
waveform like that shown in Fig.
11 is developed across the capac-

O
COMPOSITE
SYNC
INPUT

T

3K

6-1)x,005

T= 15 MICROSECONDS

I

VER ICAL
OSCILLATOR

MFD

Fig. 9. A Simple Integrating Circuit.
63.5 MICROSECONDS
MICROSECONDS

EXPONENTIAL,
RATE OF

CHARGE

Fig. 10. Voltage Waveform Developed
Across the Capacitor in an Integrating

Circuit and Caused by Application of a
Horizontal Sync Pulse.

Fig. 11. Voltage
Waveform Devel-

oped Across the
Capacitor in an
Integrating Circuit
During the Vertical -Retrace Period.

CUTOFF LEVEL
OF VERTICAL

OSCILLATOR

F-

EQUALIZING PULSES

itor. Note that the duration of
each equalizing pulse is so short
that the capacitor cannot be
charged an appreciable amount
before it is discharged. The duration of time between the equalizing pulses is nearly 30 microseconds; therefore, the capacitor has
sufficient time to be discharged almost completely before the next
pulse Charges it again.
The time duration between serration pulses is slightly more than
25 microseconds, and the duration of each serration is just under 5 microseconds. The capacitor
is charged for a little more than
25 microseconds, but it is discharged for about 5 microseconds.
As a result, the voltage across the
capacitor increases between serration pulses. After two or three

-+-

EQUALIZING PULSES

VERTICAL SYNC PULSE

serration pulses have occurred,
the voltage across the capacitor
will be sufficient to trigger the vertical oscillator.
An integrating network which
is used commercially is shown in
Fig. 12. Actually, this network is
a combination of three RC circuits. The time constant of the

O
COMPOSITE
SYNC

O

R8

22K

8.2K

TO

VERTICAL
OSCILLATOR

INPUT

C-^

CI

005

O

.05

Fig. 12. Schematic Diagram of a Com-

mercial Type
Network.

of

Vertical -Integrator
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from the VOICE

total circuit can be computed in
the following manner. Let T equal
the time constant of the total circuit; then

T=R1(C1+C2+C3)

SWEEPS...

I

SPOT and FIX;
TV FAULTS fAsv
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+ R2(C2 + C3) + R3(C3).
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Substituting values for the resistors and capacitors, we find that

10-9
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T = 22 x 103(.012 x

+ 8.2 x 103(.005 x 10-8)

FAULT:
CAUSE:

T = (264 x 10-e) + (82 x 10-e)

+(41x10-")

T = 387 x 10°1 seconds, or
387 microseconds.

The use of three RC sections instead of one provides two distinct
advantages. (1) Noise pulses are
not likely to trigger the oscillator
because they would not have a
time duration and a repetition
rate similar to the vertical sync
pulses. (2) A filtering action is
provided so that the sawtooth
contour of the voltage applied to
the oscillator circuit will not be so
pronounced as that shown in Fig.

FAULT: Picture compression and
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right.

CAUSE: 0.02 mf boost capacitor
(connected to linearity coil) used
instead of 0.1 mf capacitor.

similar effect.

industry.

It

network shown in Fig. 12 do not
have equal time constants. The
network is intentionally designed
this way to immunize the oscillator further against triggering
caused by the presence of random

stretching at left

and compression at

of boost
capacitor (connected to linearity
coil) too low.
(B): H. Yoke current wave -form.
Leaky boost capacitor could cause

For over 10 years, RAM has specialized and pioneered in sweeps exclusively. RAM designs them, makes them, counsels TV set manufacturers
on them, field -services them, educates Servicemen on them
leads the

11.

is interesting to note that all
three of the RC sections of the

FAULT: Picture

stretching.

CAUSE: Capacitance value

-
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2.

Troubles in AGC
Circuits

A photograph of a TV screen
when there is a raster but no
sound nor picture because of
faulty AGC action is shown in
Fig. 9. This symptom is usually

(Continued from page 11)

respect to the cathode. The control grid is DC connected to the
video amplifier stage through an
isolating resistor. The grid voltage is such that the stage is biased
to the point that only the positive going sync pulses on the grid will
cause the tube to conduct.

encountered in receivers that employ a keyed or amplified AGC
system and is in most cases due to
complete loss of the AGC voltage.
Possible causes of a raster with
no sound and no picture are:
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f.

3.

Failure of AGC rectifier in
receivers that employ the
rectified type of AGC and a
cascode tuner.

the RMS

Loss of Synchronization.

A picture screen that shows
loss of synchronization is illustrated in Fig. 10. When this symptom is caused by AGC trouble, it
is usually the result of low AGC
voltage which is applied to the
RF or IF stages and which causes
one of the IF stages to reach plate current saturation during sync pulse time. This causes distortion
of the sync pulses and can also
cause loss of synchronization or

critical synchronization depending upon the degree to which the
sync pulse is distorted.
Possible causes of loss of synchronization are:
a. Improper adjustment of the
AGC switch or potentiometer.
b. Weak AGC keyer tube.
c. Weak AGC rectifier tube.
d. Weak AGC amplifier tube.
e. Low value of delay resistor.
(See R47 in Fig. 2, R74 in
Fig. 3, and R80 in Fig. 4.)
Loss of synchronization due to
faulty AGC action is a trouble
that is usually found only in
strong -signal areas. In such areas,
a considerable amount of AGC
voltage must be applied to the RF
and IF stages in order to prevent
sync -pulse distortion. There are
cases, however, in which the loss
of synchronization will be due to
insufficient AGC voltage that is
not actually caused by AGC
trouble.
Such a case would be a receiver
in which there is leakage across
the windings of an IF transformer. This type of leakage would
cause a flow of electrons from the
B+ circuit, and a voltage that
would counteract the AGC voltage would develop. This action
would occur even if the leakage
were about 20 megohms. This
type of trouble can be detected by
measurement of the voltage drop
across the resistors in the AGC
distribution lines. Consult the
drawing shown in Fig. 11. The
voltages at points A, B, C, D,
and E should all be identical. If
the voltage at point B were lower
March, 1956
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or less negative than the voltage
at point A, then the second IF
tube is drawing grid current or
IST

2ND IF

IF

there is leakage across the IF
transformer or coupling capacitor. A lower voltage at point C
than at point A would indicate
trouble in the RF or first IF stage.

B

D

ts

4.
AGC

C

TUNER

SOURCE

O
Fig. 11. AGC Distribution Line.

Dark Picture and Buzz in Audio.

A photograph of the TV screen
when there is excessive contrast
caused by -improper AGC action
is shown in Fig. 12. This symptom
is usually the result of too much

signal output from the video detector and is often accompanied
by a buzz in the audio output. Excessive signal at this point results
in too much drive to the video
amplifier and causes the picture
to be very dark. The excessive signal from the video detector also
causes the sound IF limiter or detector to be overdriven; therefore,
a buzz develops in the sound. This
effect is most noticeable in a receiver that has a sound IF and

Fig. 13. Pulling Picture

Fig. 12. Excessive Contrast.

with Brightness Modulation.
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amplifier system that is just barely adequate.
Possible causes of a dark picture with buzz in the audio are:
a. Defective AGC keyer tube.
b. Defective AGC amplifier
tube.
c. Defective
AGC rectifier
tube.
d. Leaky AGC filter capacitor.
(See C48 in Fig. 1, C24 and
C27 in Fig. 2, C73 in Fig. 3,
C102 in Fig. 4.)
e. Increased value of R67 or
R70 in Fig. 3.
A comparison of the AGC voltages to the tuner and IF can help
to isolate the trouble because an
insufficient AGC voltage to either
the RF or IF stages could cause
the signal to be excessive at the
output of the video detector. This
type of trouble will usually occur
only in strong signal areas.

Pulling Picture with Brightness
Modulation.
A pulling picture with brightness modulation is shown in Fig.
13. This symptom is caused by
modulation of the signal within
the IF stages by an undesirable
hum voltage.
Possible causes of a pulling picture with brightness modulation
are:
a. Defective AGC amplifier
tube in amplified AGC systems.
b. Defective AGC filter capacitor in the AGC line to IF
stages.
c. Defective filter capacitor in
the AGC line to the RF
stage.
5.

When the AGC filter capacitor
is defective (open or partially
open), the AGC voltage will vary

at the vertical sync rate. This
variation of the AGC voltage
modulates the RF or IF signal
and results in a distorted signal.
A check of the AGC line with an
oscilloscope will reveal the presence of the undesirable signal. In
some receivers, the failure of the
AGC filter capacitor can result in
the appearance of several black
bars across the picture. This is
caused by the charge and discharge of other capacitors in the
circuit through the AGC filter
March, 1956
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resistor. Without the capacity of
the AGC filter capacitor, the time
constant of the AGC filter network is very short and allows the
voltage to fluctuate at a rate determined by the resistance of the
AGC filter resistor and. by the remaining capacitance in the AGC
network.
Summary

Generally speaking, AGC troubles are caused by one of three
things: (1) loss of AGC voltage,
(2) insufficient AGC voltage, or
(3) lack of filtering on the AGC
line. Since there are more than
three symptoms of AGC trouble,
it follows that some of the symptoms are due to a difference in the
degree of failure. In other words,
low AGC voltage can cause a loss
of synchronization, an overloading signal, and other troubles.
The value to which the AGC voltage drops, the type of receiver, the
signal level, and other factors will
determine just what trouble actually appears in the receiver on
which you are working at a given
time. This trouble -shooting guide
is presented with the idea that a
study of these symptoms and
their causes will help to acquaint
the technician with some of the
problems that will be encountered
and will therefore help him to establish a basic trouble -shooting
procedure so that he can effectively deal with any AGC problem.
by CALVIN C. YOUNG, JR.
and LESLIE D. DEANE
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Dollar and Sense Servicing

Slogans. Out in Hollywood this

past season, movie folks chuckled
about a widely circulated Christmas card bearing the greeting,
"Help Stamp Out TV!"
Another slogan reported by Television Digest was originated as a
gag in the offices of a large receiving -tube manufacturer. This poster showed a large booted foot
about to tramp on a tiny three pronged object and a slogan reading, "This Is Your Fight-Help
Stamp Out Transistors!"
It's all good clean fun because
practically all tube makers are
now making transistors as well and
because the movie industry has at
last started opening wide its vaults
to sell old and recent feature movies and short subjects to the TV
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Examining Design
Features
(Continued from page 24)

presents

!!AIRKORE"
a

new selenium replacement

rectifier

so outstanding

it

erforms

temaall

I.

12° to 15° lower
core temperature.
Overload capacity 7

times normal rating.

20% less aging.
Maximum air flow in
any vertical mounting

SO GOOD IT'S

guaranteed
for 1 year!

position (regardless
of degree of rotation).
Increased efficiency

throughout life.

AirKore provides these outstanding
advantages without sacrificing the
basic design of proven superiority-

"center-support construction!
Compare any other rectifier with the
new AirKore. Guaranteed for a full
year, this new design assures increased efficiency ... will help cut
costly "call-backs:' For products of
the highest quality, manufactured
under the most rigid standards in
the industry, look for the name
International.

records turn at a speed of 16%
rpm and are not to be played on
existing home instruments. Some
of the modern home phonographs
now include the 162 -rpm speed,
but the heavy pickup arms and
the larger styli used are not designed for playing these records
with the extra-fine grooves.
When you wish to operate the
Highway Hi-Fi, the car radio must
be turned on and the radio -phono
switch on the player must be in
the phono position. The record
player is mounted on a base which
slides in and out of the metal case.
When the front panel is opened,
the player assembly can be pulled
out far enough for a record to be
placed on the turntable. With
the record in place, the operator
presses down on the finger tab
(shown in Fig. 4) protruding from
the left side of the tone arm. This
will free the tone arm from its resting position, and the arm must
then be moved to the right until
it hits the provided stop. As the
arm is moved from left to right,
the clutch lever pointed out in Fig.
4 is activated. This engages the
drive mechanism, and the turntable automatically starts to revolve. At this point, the tab may
be released and the tip of the sty -

lus will set down on the proper
starting grooves of the record. It
is recommended that the driver
change records only during roadside stops; however, once he is familiar with the ease of operation
of the unit, he may find it possible
to change records without taking
his eyes off the road.
The features of this instrument
have overcome many of the problems which had retarded the manufacture of mobile record players
in the past. One problem to consider in designing a unit of this
nature is the effect of severe shock

and vibration that the unit will
undergo as a result of sudden
stops, starts, curves, and rough
roads when it is operated in an automobile. There is also the problem of frequent manual record
changing which would be impractical from a safety standpoint.
Another design problem stems
from the necessity for having a
constant -speed phono motor which
would operate from a conventional
automobile battery. Record storage and numerous other factors
must all be taken into consideration when such a unit is to be operated in the limited space available in a moving vehicle.

In order to counteract shock
and vibration, a number of special
features are incorporated in the
elastic suspension system of this
unit. The heavy cast -metal motor
board rests freely on three sponge -

This exclusive device provides greater contact area
uniform temperature rise

-

across the plates-increased

efficiency.
A'rKore design permits max-

imum

M2

circulation of air

ound the plates, through
the core and spring Itself.

a

A

FINGER
TAB

WORLD OF DIFFERENCE
...THROUGH RESEARCH

International
RectifierION
COR POR
A

SHOCKMOUNT

Segundo, California

THE WORLD'S LARGEST SUPPLIER OF
INDUSTRIAL METALLIC RECTIFIERS
78

LEVER

T

Phone ORegon 8-6281
In Canada: Atlas Radio Corp., Ltd.,
RU 1-6174
50 Wingold Ave. W., Toronto, Ontario
El

CLUTCH

RECORD COMPARTMENT

Fig. 4. Highway Hi-Fi Auto Record Player Announced by the Chrysler Corporation.
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rubber shock mountings which
will absorb most of the effects of
sudden jars. The pickup and tone arm arrangement is very different
from that employed in conventional home phonographs in that
the pickup and not the arm moves
vertically.
The pickup assembly, which is
mounted in the tone arm, is counterbalanced and pivots on a horizontal axis. A small spring attached to this assembly exerts a
force of about 2.5 grams on the
stylus as it rests on the record.
This pressure prevents the stylus
from having a tendency to bounce
out of the record grooves when the
auto is traveling over rough roads.
A fluid of a certain viscosity has
been placed between the tone -arm
bearing and its vertical shaft. This
provides a precise amount of horizontal damping so that the tone
arm will follow the motions of the
car and at the same time track the
fine grooves of the record. The
manufacturer has conducted tests
under very poor road conditions,
and it was found extremely difficult to jar the stylus from the rec-

PHONO
SOCKET ON
RADIO CHASSIS TO
VOLUME
CONTROL

PHONO
PLUG

CABLE

TO
SCREEN
SUPPLY OF
RF A IF
TUBES

Ils

TO

DETECTOR
OUTPUT

RADIO -PHONO SW.

M5 SHOWN IN
PHONO POSITION

SHORTING
BAR

25V.
TO 12-VOLT

SUPPLY

3

PHONO

No.

RADIO

50

1892

400

MMF
TERMINAL LOCATIONS FOR
RADIO -PHONO SW.

M5

Fig. 5. Schematic Diagram of the Highway Hi-Fi Record Player.

ord grooves or to produce any audible disturbances.
The problem of frequent record
changing was solved by the development of the new XLP records.
These discs turn at only 16% rpm
and have approximately 550 to
700 grooves per inch. This is twice
the number of grooves and about
one half the speed of conventional
LP records. The signal output
from the new records is roughly
one half that of the LP records but

the signal-to-noise ratios of the
two are practically equal.
Shure Brothers, Inc., produces
a ceramic type of pickup especially
designed for use in the Highway
Hi-Fi tone arm. The output of this
ceramic pickup is sufficient to
drive the audio portion of the car
radio without an additional preamplifier. The tip of the sapphire
stylus used in the pickup has only
a .3 -mil radius. The small contact
area of the stylus together with the
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Fig. 6. Chassis Em-

ployed in the High-

way Hi-Fi Record
Player.

small amount of pressure applied
between the stylus and the record
will tend to reduce wear of the
stylus considerably.
The problem of designing a phono -motor circuit which would operate at a constant speed from a
car battery was overcome by use
of a 60 -cycle vibrator system. This
circuit and that of the complete
phono chassis are illustrated in
the schematic diagram of Fig. 5.
The phono motor M2 is an AC induction type, and the frequency
of the input voltage governs the
speed. Instead of the conventional
115 -cycle vibrator, a 60 -cycle unit
M1 is used to furnish the phono
motor with 18 volts rms at a pul -

sating rate of 60 cycles. The frequency of the vibrator is held relatively constant for fluctuations of
battery voltage from 10 to 15 volts.
This new vibrator circuit virtually
eliminates wow which is often a
result of an unregulated power
supply.
The two 50-mfd capacitors CIA
and C1B act as arc suppressors for

the vibrator contacts. In addition,
they change the shape of the voltage waveform at the contacts into
an approximation of a sine wave
so that the operation of the motor
will be more efficient.
Two sections of the radio -phono
switch M5 are paralleled to switch

the 12 -volt supply. The dial light

M4 is mounted on the front panel
of the phono chassis directly above
the radio -phono switch.
The output of the ceramic pickup is fed through the switch to the
volume control and in turn to the
AF amplifier and push-pull output
stages of the radio. With the radio phono switch in the phono position, the voltage is removed from
the screens of the RF and IF amplifiers in the radio.
The shorting bar shown between
terminals No. 1 and No. 3 of the
phono socket on the schematic
diagram is only connected when
the car radio is installed without
the phonograph. All components
of the power chassis are marked in
the photograph of Fig. 6.
The Highway Hi-Fi unit includes a record storage compartment for six records. The compartment is located in the bottom section of the player. See Fig. 4. When
the player is pushed back into its
case, a spring -loaded pressure plate
secures the stored records. This
also prevents the records from
warping, which would be likely
with the extreme temperature variations encountered in an automobile.
by LESLIE D. DEANE

IN THE INTEREST OF QUICKER SERVICING (Continued from page 17)
ers, these coils cannot be elimihowever, no replacement for the
turned on. The trouble started to
nated but must be replaced with
defective unit could be located.
show up in about a half hour; and
a suitable component. The reThis presented somewhat of a
5 or 6 minutes later, it reached
placement must be such that the
problem because the customer
such a level that the technician
same amount of filtering or de wanted the receiver repaired.
turned the volume control down
coupling will be accomplished.
Since the focus coils are used
to minimum. This did not affect
Referring to the schematic in Fig.
as part of the B+ filter or voltage the hum, so it was known that
3, you will notice that the focus
dropping networks in most receivthe trouble was originating in the
circuits that follow the volume
control. Since the output tube was
the most logical suspect, it was
changed and the hum disappeared. The output tube was rechecked in the tube checker; and
this time, it showed a gassy condition.
Replacement of Obsolete
Electromagnetic Focus Coils

Several times during the last
year, TV receivers with open or
shorted focus coils have been encountered. Replacement units for
some of these defective coils were
available; consequently, there was
no problem about repairing those
receivers. In one or two cases,
80

Fig. 3. Schematic

Diagram of Focus Coil Circuit of TV
Receiver.
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coil T5 is paralleled by the combination of R104 and the focus

control. This parallel network
serves to reduce the 340 volts to
230 volts under normal operation.
Since it was not possible to obtain
a replacement for the focus coil,
a permanent -magnet focus assembly was obtained. It was necessary to make a mounting plate for
the focus unit. This mounting
plate was made of aluminum.

(Any nonmagnetic material

would have been suitable.)
The next problem was to install
a component in place of the defective 1090 -ohm coil in the B+ circuit. Since the focus control was
not required, it was decided to remove the focus potentiometer R2
and the series resistor R104 from
the circuit. To make this possible,
it was necessary to determine the
equivalent resistance of the network between the 340 -volt and
the 230 -volt points. Since the value of the focus control at its maximum position is almost 10 times
the value of R104, it can be assumed for all practical purposes
that only R104 is in parallel with
the focus coil T5. The equivalent
resistance of this network is 630
ohms, as calculated by the formula:

G
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WRITE for your G -C

Catalog or ask your supplier.

FREE!

w ee
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silicone resin.

No. 5023

No. 14-6

No. 9190

No. 8666
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Roll case and 9 matched
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Contact Cleaner

G -C DUAL TUBE
PIN STRAIGHTENER

No. 9260
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G -C RADIO-TV
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2
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Cleaner for radio,
TV controls.
N o.

19-6
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903 Taylor Avenue

R1 X R2
Requlvalent

= R1 +
R2
1090 x 1500
1090 + 1500

= 630 ohms.
Since the equivalent resistor
will be located in the B+ voltagedropping network and will be subjected to a considerable amount
of heat generated by the current
flowing through it, a 300 -ohm resistor rated at 50 watts and a 350 ohm resistor also rated at 50 watts
were connected in series to form
approximately the required resistance. These units were mounted above the chassis for proper

ventilation.
The construction of the aluminum mounting bracket and the
mounting of the power resistors
did take a great deal of time; but
this work made it possible for the
customer to continue using the
TV receiver, a fact which pleased
him.
March, 1956
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ATLAS Cobra-Jectors
1

wide angle dispersion
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all-weather construction

M

CJ -30

Net $24.00

Weatherproof
universal line
transformer,
$5.10 Net.
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-14

Net $16.80

Designed for wide angle coverage, paging,
high efficiency intercom, sensitive talk -back.
Tops in articulation. Convenient omni-directional mounting brocket. In appearance,
they're "beaufs".
SPECIFICATIONS

C1-30

Input pwr (cont.)
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15 w
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St., Bklyn. 18, N. Y.

In Canada
Atlas Radio Corp., Ltd., Toronto, Ont.

Hints on Tubes

In recent months, there has
been a steady release of new tubes
that are more rugged and have
higher ratings than do the tubes
which they are designed to replace. Some examples are the
5U4GB and the 6CU6/6BQ6GTB.
These tubes have different types
of envelopes than their predecessors; and this difference in bulb
design will make it impossible to
use them in certain receivers.
The author recently had a
service job on a 1954 Sylvania receiver that employs two 5U4G
rectifiers mounted on a bracket
above the power transformer. The
differences in the base and bulb
designs of the 5U4G and 5U4GB
tubes made it impossible to use
the 5U4GB in this receiver.
This event brought to mind the
earlier Crosley receivers that employed two 6BQ6GT tubes in a
small metal cage at the right rear
of the chassis. The size of this
cage makes it impossible to install
two 6CU6 tubes as replacements
and still be able to get the top on
the cage.
There are probably other receivers in which these newer tubes

the other day. You will notice the
small hole in the side of the tube.
This hole was caused when the
high -voltage arced from the highvoltage lead to the plate of the
tube. The tube, which had been
in operation, was very hot; and
the high-voltage arc was enough
to puncture the bulb. A new tube
was installed; and when the high
voltage arced to the new tube, the
technician taped the high -voltage
lead and then coated it with corona dope. After this had dried, the
lead was dressed away from the
horizontal output tube; and there
has been no further trouble from
this source.
Control of Line Voltage

In the September 1955 issue of
the PF REPORTER, devices for
adjusting the AC line voltage were
dealt with in this column. The devices discussed were all of the
nonautomatic type. Since that
time, we have learned that automatic regulating devices are available and are in the same general
price range. The CBC Regomatic,
which is shown in Fig. 5, is one of

Fig. 5. CBC Regomatic Automatic Vol-

tage Regulator Manufactured by the
CBC Electronics Co., Inc., Philadelphia,
Pa.

Fig. 4. A 6CD6G Tube

with

a Hole in

Envelope.

will not fit for mechanical reasons;

"I had a terrible night last
night dreamt we were
out of JENSEN NEEDLES.'
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therefore, you should have at least
two each of the 5U4G and the
6BQ6GT tubes in the tube caddy
if you are to avoid having to make
a special trip to the shop for a
tube or tubes.
A technician friend brought in
the tube which is shown in Fig. 4

these units. It is available in two
sizes: (1) Model 200 which will
handle loads between 130 and 200
watts, and (2) Model 300 which
will handle loads between 180 and
300 watts. The output of either
unit is 115 volts AC ±3 per cent
when the input is between 95 and
130 volts. The automatic feature
ensures the proper voltage to the
TV receiver at all times.

CALVIN C. YOUNG

PF REPORTER
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valuable manufacturers' data available

REPORTER

to our readers

& K (B & K Manufacturing Co.)
Informative article titled: "Profitable TV
Servicing in the Home," by Henry Gronski, General Manager of Central Television Service, Chicago. Also Bulletin
No. 500 on newest B & K Dynamic
Mutual Conductance Tube Tester, and
Bulletin No. 104 on CRT Cathode Rejuvenator Tester. See advertisement page
B

14Q. MOSLEY (Mosley Electronics, Inc.)
New Catalog No. 56TV Installation Accessories. See advertisement page 72.

150.

RMS (Radio Merchandise Sales, Inc.)

Descriptive literature on the new RMS
"Big Shot" all -channel Yagi. See advertisement page 75.

30.

20.

BLONDER -TONGUE (Blonder-Tongue
Labs., Inc.)

16Q. RAM (Ram Electronics Sales Co.)
FREE 1956 RAM TV Field Service

Manual PF -3 features "PIX-A-

New TV Equipment Catalog and TV
Technical Bulletins on TV Systems and
Industrial TV. See advertisement page

FAULTS," "TROUBLE -FACTS," Circuit Diagrams, plus COMPLETE crossreference replacement listings for fly backs, yokes, vertical osc. and output
xmfrs, linearity and width coils-all
authentic recommendations from TV
manufacturers' specifications. See ad-

55.

3Q. BUSSMANN (Bussmann Mfg. Co.)
Bulletin showing fuses and fuse -holders
adapted to protection of TV and other
electronic equipment (Form SFB). See
advertisement page 4.

40.

vertisement page 73.

170.

CENTRALAB (Centralab, Division of

Globe-Union, Inc.)
Catalog sheet 42-223 describing Cen-

tralab Fastatch Dual Control Kit. The
kit contains 22 Fastatch units covering
80% of dual controls used by major TV

18Q. SPRAGUE (Sprague Products Co.)

K-200 Ceramic TV Replacement Capac-

manufacturers. See advertisement pages
51, 53.

SQ. CLAROSTAT (Clarostat Mfg. Co., Inc.)
Form No. 751773 Sound Systems Controls. Audio applications L & T pads.
See advertisement page 5.

itor Manual.

CDR TV Antenna Rotors Catalog
CF904D.

chure.

200.

7Q. GERNSBACK (Gernsback Publications,
Inc.)
73.

80. HICKOK (Hickok Electrical

44.

TRIAD (Triad Transformer Corp.)

See advertisement page 70.

HUNTER (Hunter Tool Co.)

22Q. UNIVERSITY (University Loudspeakers,
Inc.)
Brochures No. 78A8, No. 78A32, No.
78A1, and No. 78A2, on various phases
of loud -speaker problems, such as "De-

cor-Coustic Speaker System," "University Do -It -Yourself Projects," and others.

New Electronic Tool Catalog showing
complete line of Electronic Tools. See

See advertisement page 75.

advertisement page 71.

100. HYCON (Hycon Electronics, Inc.)
Comprehensive Folder on latest Hycon
Test Instruments and Accessories. See

230. VACO (Vaco Products Co.)
Catalog on Vaco Screw -drivers, Nut drivers, Pliers, Wood Chisels and Tool
Kits.

advertisement page 38.

110. INTERNATIONAL RECTIFIER
(International Rectifier Corp.)
Bulletin JRP-4. Catalog listing complete
line of company's selenium rectifiers,
germanium and selenium diodes and
selenium photo -electric cells. See ad-

See advertisement page 56.

24Q. WALSCO (Walsco Electronics
Corporation)

Complete Technical Data on Walsco
Wizard TV Antenna with new, exclusive
"PHASE REVERSER." Walsco Bulletin No. 210. See advertisement page 22.

vertisement page 78.

12Q. IRC (International Resistance Co.)
New PW7 and PWIO-Power wire -

wound Resist-O-Cards-S502A.

See ad-

vertisement 2nd Cover.

130. MALLORY (P. R. Mallory & Co.)
New comprehensive Mallory Vibrator
Guide, just off the press. Complete crossreference information. See advertisement
pages 40, 41.
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250.

WELLER

(Weller Electric Corp.)

Catalog on new Weller Model 8100K
Complete Soldering Kit. See advertisement page 54.

26Q. WINSTON (Winston Electronics, Inc.)
Specifications of Sweep Circuit Analyzer
and Technical Information on use of

Win-Tronix Color Test Equipment.
advertisement page 57.
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Pyramid Electric Co.
75
Quietrole Co.

Radiart Corp.-Cornell-Dubilier

21Q. TRIPLETT (Triplett Electrical
Instrument Co.)
Sixteen -page Test Equipment Catalog.
See advertisement page 35.

Instrument Co.)
New 24-page Test Equipment Catalog
No. 30. New 20 -page Form TTC Tube
Tester Book of Facts. See advertisement
page 42.

90.

See advertisement page

Catalog TV -55, Triad Correct Replacement TV Guide, listing Triad Correct
Replacement Television Transformers.

See advertisement page 65.

Descriptive literature on the Gernsback
Library Books. See advertisement page

See advertisement page 2.

190. TARZIAN (Sarkes Torsion, Inc.)
Sarkes Tarzian Selenium Rectifier Handbook; Selenium Rectifier Replacement
Guide; Silicon Rectifier Booklet; High
Temperature Selenium Rectifier Bro-

6Q. CORNELL-DUBILIER (Cornell-Dubilier
Electric Corp.)

Manufacturing Co.)
Folders and Catalog Sheets. Seco-Monitron-Signal Tracer and Intermittent
Localizer. See advertisement page 60.
SECO (Seco
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56
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"BACKGROUND QUIETNESS"
... for new "front-end" performance!
A

MAJOR ENr NFFRING FFATUFE OF RCA RECEIVING TUBES

Known for their ab-ity to hold tube noise to surprit,ngly low levelsproduce a cleaner TV picture for the customer-RCA Receiving Tubes are
making even more friends with servicemen the country over.

Take a few of the improvements that contribute to background quietness
in the famous "front. -end" tube-the RCA-6BQ'iA: Gold-plated grids
reduce reverse grid current; extra heater -to -cathode insulation lowers leakage
current and reduces hum; larger grid and cathode connectors minimize "induced"
grid noise.... features that can give new "front-end" performance!
For increased "background quietness" and a cleaner picture, always replace
with RCA Receiving Tubes-and say goodbye to costly callbacks.

RECEIVING TUBES
AMEFICA
RADIO CORPORATION OF

f

í

fií,,..r^'

e-- .

Inventors of the electronic fuse, Littelfuse
has pioneered every major development
in standards of electronic circuit
protection. Littelfuse has also created
and produced in its more than 28 years
literally thousands of special and complex electronic
items. Littelfuse engineering advice is always available
on special or standard applications for automotive.
ircraft or electronic circuit protection.

LITTELFUSE
DES

PLAINES, ILL.

