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setting new selling records everywhere

AR=-1

The completely AUTD-
MATIC rotar, powerful
and dependable, with
a modern design cab-
inat. Uses 4 wire cable.

AR=-2
Completely AUTOMATIC
rotor with thrust bear-
ing. Handsome cabinet,
uses 4 wire cable.

AR-22

Hera is the completely
AUTOMATIC version of
the famous TR-2 with ali
the powerful features
thot made it so famous.

TR=-2
The heavy-duty rotor
with plastic cabinet feo-

turing “compass control”

iluminated perfect pat-
tern dial. Uses 8 wire
cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.
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TR-4

The heavy-duty rotor i

complete with modern
cabinet with METER
control dial. Uses 4
wire cable.

The ideal budget ali-
purpose rotor with new,
modern cabinet featur.
ing meter control dial,
Uses 4 wire cable.

TR=-12

A special combination
value consisting of com-
plete rotor with thrust
bearing. Handsome
modern cabinet with
meter control diol, uses
4 wire cable.

e RADIART core

CLEVELAND 13, OHIO
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HE'S ALWAYS LIKED LASSIE, BUT HE DIDN'T START
IN SPRAGUE CAPACITORS.

THIS UNTIL WE PUT

Accept no substitutes.
There is a Sprague
Distributor in every
sales area in the
United States. Write
for the name of your
nearest source of sup-
ply today.

¥r Trademark

Don't Be Vague...Insist on SPRAGUE

Insist on Sprague
BLACK BEAUTY® TELECAPS®

The most imitated capacitor
Sprague ever introduced. But
you get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. It's the premium
molded tubular at no extra
cost.

Insist on Sprague
TWIST-LOK™ 'LYTICS

Sprague TVL's fill the top
performancebill in the tough-
est TV circuits. High tem-
peratures, surge voltages, rip-
ple currents won't faze them.
Like all Sprague capacitors,
Twist-Lok ’Lytics are your
first line of defense against
expensive call-backs.

Insist on Sprague
TEL-OHMIKE®

This capacitor-resistor ana-
lyzer is the handiest instru-
ment you can buy! Moderately
priced for radio and TV re-
pair shops, the Model TO-4
Tel-Ohmike offers top qual-
ity and accuracy for every
service need. Priced so you

can afford it at $73.50
NET

Get your copy of Sprague’s latest radio and TV
service catalog C-610. Write Sprague Products
Company*, 105 Marshall St., North Adams, Mass.

*Distributors' Division of Sprague Electric Company

WORLD’S LARGEST

CAPACITOR MANUFACTURER
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FIELD REPORT NO.6

BEN CIPOLLA

ARCO TV and RADIO LAB.

BROOKLYN, NEW YORK \
Here in Boro Park ghosts .
give us lots of headaches

The JFD Fireball is the first

ROSAIRE RUY

g

g MAGOG ORFORD TV i
W MAGOG, QUE., CANADA |
) The JFD Fireball is one TV
antenna I don’t hesitate to
82 recommend no matter how
hopeless the situation. It
helps get rid of troublesome
ghosts, at the same time it
feeds a strong steady signal

really helps get rid of them. «
My customers like the clearer
picture. My crew likes the

s they install easier.

DON ALBERTSON
TELEVISION - APPLIANCE
FERGUS FALLS, MINNESOTA

to the receiver.

% EARL A. BERGE| ‘
EARL'S TV ANTENNA SERVICEY

2 HOUMA, LOUISIANA
We've waited a long time for

4 an antenna like this. My cus-
tomers like the sharp pic-
tures it gives them. In and
around Houma, Louisiana,
we receive clearly with «
Star-Helix antenna channel
6 from New Orleans, chan-
nel 2 from Baton Rouge,
channel 7 from Lake Charles,
and channel 10 from La-
Jayette.

Ilike and use the
Star-Helix because I
saw for myself how good on
channels 2-13 it is. I tried 4

of the best broad-band fringe N

"> antennas during the last

vear. When I compared the
TV picture I got from the
Star-Helix. yvou could see the

differon('e: The Star-Helix

|

\

brought in the best picture. y
oy VWO

BABIN APPLIANCE CO.

CROWLEY, LOUISIANA

After trving several types of
antenna in this area we de-
cided on the Star-Helix An-
tenna because of its high
gain and noise-free picture
receplion girving us more
satisfied customers.
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FOY T. HINSON

= o

RADIO SERVICE .
KANNAPOLIS, NORTH CAROLINA

We have used the Fireball
antenna single stacked and
Jound it to out-perform an-
tennas (‘()sling as much and
in some cases much more.
The Fireball is one of the
easiest antennas to install.
In all a very good antenna
Jor the money.

L
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First Choice of Servicemen Everywhere!

In area after area, alert servicemen are standardizing on JFD antennas. They know that regardless of
location or budget there is a JFD antenna that does a better, more profitable job. Now is the time to put
JFD engineering and promotion leadership to work for you building sales and customer confidence.

i

k ' T——

JFD SUPER-STAR HELIX JFD FIRE-BALL

S$X13 single $35.00 FB500 single $17.35

$X13S  stacked $72.50 FB500S stacked $36.65
FB500S5-68 48" wide stacked $36.65
FB5005-96 *94"wide stacked $38.60

tfor areas with co-channel and
cross-channel interference

*for added channel 2-6 gain

JFD STAR-HELIX

SX711 single $25.50
S$X711S stacked $52.50
SX7115-96* 96" stacked $55.00

“Go Forward with JFD Engineering.”

4 MANUFACTURING Co. Inc., BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION, 15 MOORE ST, N. Y.
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CLAROSTAT
PD-1

PACKAGE

Here's a versatile assortment of wire-wound controls wth a
selection of the most popular Pick-A-Shaft field-attached shafts,
packaged in an attractive, convenient, hinge-cover box.

The PD-1 includes eight different values of the well-known Clarostat
Series A10 (4-watt) wire-wound controls, eight Pick-A-Shaft* shafts (two
each of the four most popular types); and a handy mourting-nut wrench.

For focus controls alone, the assortment services over 2300 TV set models! Also
provides for other functions such as width, linearity, belance and gain. Included is

a data sheet listing TV manufacturers’ part numbers with proper replacements from
this assortment.

And of course the controls may be used in various test equipment, radios, hifi systems,
industrial electronics, etc.

AT ra
cumg-":A and don’t overlock those

e CLAROSTAT RESISTOR CARDS!

fw# 2‘-—4’_ 2 m@?’;@? GK-1|20 most popular 10-watt wire-wounds (1 ohm to 25K)
] o ry 3 s
e 5'-";' = GK-2 |32 most popular 2-watt wire-wounds (5 to 2000 ohms)
" Su-; X b === GK-3 |36 most popular 5-watt wire-wounds | (1 to 4000 ohms)

: ,_....i“") . we=  GK-4|54 most popular 5-watt wire-wounds | (1 ohm to 10K)
e | - ! -

i—#""" GK-5 |50 most popular 10-watt wire-wounds | (1 to 9000 ohms)
- GK-6 |45 most popular 10-watt wire-wounds | (5 ohms to 50K)

GL-1 {12 “Fuzohm’’} 7.5-ohm fuse-type resistors

Order Your PD-1 Package Today!

Clarostat distributors have it waiting for you. Take advantage of this time- and money-
1 saving assortment. Ask for latest Clarostat Catalog—or write us.

tTrade-mark. *Reg. U. S. Pat. Office
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NEW G-E PICTURE-TUBE
1V SERVIGE DEALERS

I. How to get television service business where your customers
cannot pay at once, in full.

2. How to move repaired TV sets now in your store, left there

by owners unable to pay immediately.

3’ How to keep down your book receivables, in order to free

working capital for business growth.

YOUR G-E TUBE DISTRIBUTOR HAS FULL INFORMATION. ACT TODAY !




FINANGE PLAN HELPS

OLVE 3 MAJOR PROBLEMS

Wdespread TV ownership has meant a steady
uptrend in servicing volume. At the same time,
demands on you have increased—demands on your
time, facilities, and capital.

General Electric’s consumer finance plan for
complete picture tube installations, opens up to
you, as a service dealer, credit resources which help
you tap markets thus far untouched. Markets
where customers can’t pay large television service
bills immediately and in full-—but can, and will, pay
their bills out of income.

Up to now, your local credit facilities may have
been inadequate to handle instalment buying. So
... G.E. makes available special financing aid in

g

%ur TV service customers now can afford to re-

place worn-out picture tubes immediately. They no
longer feel obliged to wait.

%ou can do a Grade-A servicing job, complete with

new receiving tubes and any needed parts . . . because
your customers need pay as little as $§5 down, the rest
in monthly instalments.

il

GENERAL (56 ELECTRIC

161-1AS

order to help you get all the TV service business
you can profitably undertake.

The plan is simplicity itself—your customer pays
a small sum down, signs one contract form, and
later on you are reimbursed for the full amount of
the tubes and labor you’ve invested, plus your
profit from the job. Your capital is untouched. Your
receivables remain low.

Ask your G-E tube distributor for complete in-
formation on this new way to get more service
business—at no sacrifice of your working capital!
Instructions . . . contract forms . . . advertising-
promotion helps are ready for you. Tube Depart-
ment, General Electric Company, Schenectady 5, N.Y.

That means G-E Aluminized Tubes—G-E Service-
Designed Tubes—other high-quality components.

%ou can successfully compete for the local consum-

er’s retail dollar. You are offering the same up-to-the-
minute credit-purchase terms as other progressive

merchants in your neighborhood.

CHECK THESE PLUS BENEFITS FROM G.E.’s FINANCE PLAN:

%v owners now can afford to buy the best from you.



don’t rebuild the
set to fit the
transformer

use a transformer
that fits the set... a

W | When you install a STANCOR
exact replacement TV trans-

exact replace ment former, all you’ll need is a

TRANSFORMER sol.dering iron and a screw-
driver, and perhaps a wire
cutter . . . because STANCOR
transformers are VERIFIED exact
replacements . . . designed
from the original manufac-
turers specifications and tested
by actual installation and
operation in the recommended
chassis.

FREE STANCOR TV

|
'
'
1
1
Transformer Catalog and |
Replacement Guide listing :
replacement data on virtu- 1
ally all TV sets in use 1
today, with hundreds of 1
VERIFIED exact replace- :
ment applications. i

1

1

EXPORT SALES: ¢

Roburn Agencies, Inc. p CH|CAGO STANDARD
431 Greenwich Street
New York 13, N. Y.

TRANSFORMER CORPORATION

3594 Elston Avenue ¢ Chicago 18, lllinois
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Critical Components in the
Sync-Separator and Sweep Circuits

Inthe sync-separator stages of
a televisionreceiver, the sync pulses
are divorced from the rest of the
video signal. In nearly all sync-
separator stages, this action is
accomplished by using a low plate
voltage in combination with some
form of grid-leak bias. The time
constant of the grid circuit is also
important in this section. To illus-
trate,a typical sync-separator section
is shown in Fig. 1. The composite
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o —@_‘L'“’ st SYNC o
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Fig. 1. Typical Sync Separator and Clipper.

video signal from the plate circuit of
the video amplifier is coupled to the
sync-separator grid through R1, R2,
C1,andC2. IsolationresistorR1pre-
vents the separator from excessively
loading the plate circuit of the video
amplifier. Low-frequency noise
pulses are rejected by R2 and Cl1.
Cutoff bias developed by grid-leak
action permits current flow only
during the highest positive peaks
(sync pulses) of the composite video
signal. Sync-separator plate voltage
is reduced for improved separator
action by a voltage divider composed
of R4 and R6.

Grid-leak bias is also used in
the sync-clipper stage which follows
the sync-separator stage. The nega-
tive peaks of the sync and noise pulses

November, 1955 - PF REPORTER

drive the tube to cutoff, and the de-
sired elipping or amplitude-limiting
action results.

Both the low plate voltages (40
and 55 volts, respectively) and the
grid-leak bias work together toward
the common goal of sync separation
and each will have an influence over
the final result. For example, if the
plate voltage is too high, more of the
video signal will get through and inter -
fere with the synchronization of
either the vertical or horizontal
stages or both. Too low a voltage
will reduce the amplitude of the sync
pulsesthat doget through,and opera-
tion of the hold controls may become
critical.

In the grid-leak section of this
network, reduction of the time comr
stant will have a beneficial effect in
combatting the effects of noise; but
the over-all amplitude of the output
sync pulses will be reduced. On the
other hand, if we increase the time
constant of the circuit, we reduce
the ability of this network to prevent
noise pulses from getting through.
It will also be found that with long-
time-constant networks, the ampli-
tude of the horizontal sync pulses
immediately following a vertical sync
pulse will tend to be lower in ampli-
tude than will the horizontal sync
pulses that occur in the middle of
the picture. The reason for this
stems irom the fact that the grid-
leak capacitor charges to a higher
negative voltage during the vertical
sync pulses than it does during the
horizontal sync pulses. Hence, im-
mediately following the vertical sync
pulses, we find a greater negative
voltage on the grid of the sync-
separator tube (or tubes); and the
horizontal sync pulses that follow
produce output pulses of lower amp-
litudes. Gradually, of course, this
larger bias decreases; and after a
number of lines, it returns to a level
which is more representative of the

MILTON S. KIVER

President, Television Communications Institute

amplitude of the horizontal sync
pulses.

The effect of the foregoing
action may cause bending of the
vertical lines at the top of the picture.
This section of the image is particu-
larly vulnerable to variations in the
amplitude of the horizontal sync
pulses because, within this region,
synchronization of the horizontal
oscillator passes fromthe serrations
(or breaks) in the vertical sync and
equalizing pulses back to the hori-
zontal sync pulses themselves; and

FROM o
NG <—]
CLIPPER

L%0n

Fig. 2. Typical Sync Inverter.

if the latter do not possess sufficient
amplitude, the horizontal oscillator
may tend to alter its frequency. The
shift in line structure, which is a
result of this pulling away of the
horizontal-oscillator irequency, pro -
duces the aforementioned bending.

In many receivers, the sync-
separator section is followed by a
stage known as a sync inverter. See
Fig. 2. The important consideration
in this circuit is to make certain that
balanced output signals are produced.
This, in turn, requires that the load
resistances from which each of the
sync pulses are taken are within 5
per cent of eachother and preferably
closer than that.

In the vertical-deflection sys-
tem, the major critical components
are the charge and discharge circuit,

* * Please turn to page 88 * *
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Man depends on his senses to
tell him what is going on in the world
about him, and he probably depends
most on his sense of sight. This
accounts, in part, for the popularity
and usefulness of the oscilloscope
in servicing. The scope provides the
service technicianwith a '' third eye'"
which enables him to see what is
happening in the many electronic
circuits with which he works.

When the oscilloscope is pro-
perly connected and adjusted, it will
give the techniciana visible indication
of the amplitude, frequency, phase,
and waveform of the signal at any
particular point in a circuit. An
instrument that provides as much
information as this is a very power-
ful tool, indeed. There is probably
no phase of electronics where it has
not proved useful for designing,
testing, or servicing.

The oscilloscope is really a
voltmeter, but it is a voltmeter with
special properties. The voltage ap-
plied to its terminals determines the
position of the electron beam in the
cathode-ray tube. The electronbeam
produces a spot of light wherever it
strikes the fluorescent surface of the
tube. As the beam moves across the
face of the tube in response to the
voltages on the deflection plates, the
spot of light moves also; and if the

10

movement is fast enough, the spot
takes on the appearance of a con-
tinuous trace or line of light.

This blending of successive
positions of the spot into anapparently
continuous trace is due to two fac-
tors: (1) the persistence of the
phosphor of the tube and (2) the
persistence of vision, that property
of the human eye which causes it to
see any object or spot of light at its
original position for a fraction of a
second after it has moved to a new
position. The persistence of a phos-
phor is the property of a phosphor
which causes itto continueto glow for
a short time after the electron beam
has been removed from that spot.
In general -purpose oscilloscopes,
the blending of the spot into a line is
due almost entirely to the persistence
of vision. In special-purpose oscil-
loscopes, a tube with a phosphor of
long persistence may be used so that
some electrical phenomena of short
durationand of a nonrepeating nature
can be viewed.

The phosphor most commonly
used in oscilloscopes isthe P1 which
is rated as having medium persis-
tence. The P5 is a phosphor of very
short persistence, and the P7 is one
of very long persistence. Other
phosphors are the P4 which is com-
monly found in TV picture tubes and

BY PAUL C. SMITH

the P11 which gives a blue trace that
is easily photographed.

To use a simple analogy, the
electron beam can be considered as
a kind of pencil which writes upon the
screen of the cathode -ray tube in ac~
cordance with the voltage on the de-
flection plates. When a horizontal-
deflection system is used (and prac-
tically no oscilloscope is built without
one), thetrace onthe screen is really
a graph. The use of graphs is so
commonplace nowadays that there is
hardly a personwho has not seenone.
Some examples are the temperature
graphs and electrocardiographs used
by hospital personnel or the sales
graphs which a business office may
use to show the trends of its sales.

The reader has probably been
called upon to draw graphs at some
time in his school career and will
remember that they deal with two
sets of data, the values of one set
varying in some direct relationship
to the values of the other set. One
set of values is plotted on the graph
paper along the horizontal or X-axis,
and the other set is plotted along the
vertical or Y -axis. The points located
in this manner are then connected to
form a continuous graph. The action
of the oscilloscope in tracing a re-
sponse curve is so similar to this
that some oscilloscopes even have

PF REPORTER - 1955, November



HIGH VOLTAGE
POWER SUPPLY

VERTICAL
AMPLIFIER

SYNC SIGNAL

Fig. 1. Simplified
Block Diagram of

HORIZONTAL SWEEP
AMPLIFIER 0sC.

CATHODE RAY TUBE

General-Purpose
Oscilloscope.

€ 14 g

! roar_ | |

SECTIONS

LOW VOLTAGE
POWER SUPPLY

inputs which are marked ""X-
amplifier'" and ''Y-amplifier."

We have made this comparison
because we believe it is a good point
to remember. When confusing indi-
cations are seen on the oscilloscope
screen, it may help if the operator
stops to think that the oscilloscope
is plotting time in a horizontal di-
rection and voltage in a vertical di-
rectiontoproduce a graphical account
of the operating conditions of the cir-
cuit. Usually it is not necessary to
know exactly how much time is rep-
resented by the horizontal travel of
the trace, so long as the beam is uni-
form in its rate of travel; but if
necessary, there are methods of
determining this time very accurately
and for very short intervals.

Before proceeding to a discus-
sion of the oscilloscope section by
section, there is a very important
characteristic of all oscilloscopes
that should be mentioned — the speed
of reactionof the electronbeamto any
applied voltage. The beam possesses
very little inertia. For all practical
purposes, the beam can be said to
have no inertia at all; consequently,
it responds almost instantaneously to
the impulse of the deflectionvoltages.
This is the property that enables the
trace to follow every variation of the
applied signal, no matter how suddenly
the signal may change in direction
or amplitude. I there is a limitation
such as a case in which the oscillo-
scope does not respond faithfully to
the applied signal, this limitation will
usually be caused by the associated
circuits of the oscilloscope.

Another important characteristic
of the oscilloscope is its high input

impedance. This 1is a desirable
characteristic with any instrument,

B e“‘v"‘\\,
ﬁ-""!”'
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and it means that the instrument will
have a minimum loading or disturbing
effect upon any circuit to which the
instrument may be connected. The
input impedance of the vertical amp-
lifier in a conventional oscilloscope
may have any valuefrom 1 to 5 meg-
ohms shuntedby 25to 50 micromicro-
farads. If connectionis made directly
tothe deflection plates,the impedance
may be as high as 10 megohms shunted
by 15 micromicrofarads. The input
impedance at the vertical amplifier
can be increased by the use of high-
impedance probes.

Fig. 2. Modern 5-Inch Cathode-Ray Tube.

A block diagram of a general-
purpose oscilloscope is shownin Fig. 1.
This is a greatly simplified diagram
in which several features have been
combined in each block. The focus,
intensity, and positioning circuits are
not shown but have been considered
to be part of the low-voltage power
supply. The step and vernier attenua-
tors are usually associated with the
vertical and horizontal amplifiers.
Provisions for triggering and syn-
chronizing the sweep oscillator are
considered to be part of the sweep
oscillator.

An oscilloscope, which would
consist of a cathode-ray tube and a
power supply only could be made.
Such an oscilloscope would be ex-
tremely limited in the number of
ways it couldbe used. The signal in-

Fig. 3. Electron Gun
of Cathode-Ray Tube.

put would haveto be made directly to
the deflectionplates, and a compara~
tively strong signal would be neces~-
sary to deflect the electron beam a
usable amount. After the addition of
vertical and horizontal amplifiers
and a horizontal-deflection system
which will provide a time base, the
oscilloscope may be used for an in-
creased number of applications. The
oscilloscope can be made to respond
to very weak input signals, and
general-purpose oscilloscopes some -
times have a vertical-deflection
sensitivity of 15 millivolts rms or
less per inch.

The Cathode-Ray Tube

A modern 5-inch cathode-ray
tube is shown in Fig. 2. Externally,
the tube may be considered as being
made up of four parts: the base, the
neck, the bulb,andthe face or screen.
Inside the neck of the tube, a portion
of the gun structure canbe seen. Fig.
3 shows this gun structure after it
has been removed from the tube. The
gun contains all the electrodes for
forming, shaping, and directing the
electron beam which strikes the
fluorescent screen of the tube.

Application of the proper volt-
ages to the various electrodes of the
gun results in the production of a
beam that is brought to a focus ina
small spot on the tube screen. Con-
trol of the intensity of the beam is
maintained by means of the voltage
on the control grid. The theory per-
taining to the focusing action of the
gun is probably of less interest tothe
service technician than the theory
pertaining to the action of the de-
flection plates; consequently, more
space will be devoted to the latter
subject. This article will not deal
with electromagnetic deflection sys-
tems, since they are used almost
exclusively in television receivers
rather than in oscilloscopes.

Fig. 4 is a perspective drawing
which shows the manner in which the
electron beam passes through the
space between the deflection plates
on its path to the screen. If all de-
flection plates are at the same elec-
trical potential, the beam will pass
along the axis of the deflection-plate
assembly and will strike the center
of the screen.

If one plate of a pair of de-
flection plates is made more positive
or negative than the other, the elec-
tron beam will be attracted toward
the positive plate and will be repelled
from the negative plate. This is in
accordance with the fundamental fact
that unlike electron charges attract
each other and like charges repel
each other. The electron beam is

* * please turn to page 81 * *
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EXTENSION TIP
for SOLDER GUN

by Calvin C. Young, Jr.

Soldering in places which are difficult to reach
with a solder gun that has a standard tip can be
facilitated through the use of an extension tip. The
following article illustrates the steps necessary in
making and using an extension-tip assembly. The
parts required for this assembly are: an additional
standard tip, a set of locking nuts, and a short
length of No. 12 copper wire.

NOTE: Only a heavy-duty solder gun rated
at 250 watts or more should be used with the
extension-tip assembly. This is due to the fact that
a light-duty gun could not heat the soldering end
of this assembly to the melting point of solder

during the duty cycle of the gun.

After the new standard tip is installed in the gun, the
soldering end should be tinned generously before it j
becomes heated to a high temperature. The tinning
temperature should be no higher than the melting

point of solder.

After the soldering end has been thoroughly tinned,
all excess solder should be wiped off with a heavy
rag that has been folded several times.

The focking nuts are properly installed on a new standard tip, and each
insertion end of this tip is bent at a point approximately 3/16inch from the
end so that it will fit properly into the solder gun.

':‘?;'.! 1%&&

The copper wire needed for the extension tip can be of the type normally used in
wiring houses. No. 12 is o good size. Cut oft a piece cbout six inches long, and
remove the insulation.
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. 5. Tinning the Wire.

About half the length of the wire should be tinned so that
good heat transfer between the new standard tip and the
extension tip will take place. During tinning, the end of the
wire may be clamped ir a vise if a second person is not
available to hold the wire.

’
/ H ; \
-'/ ! ';;.___.t:t-ﬂ .
¢ ST T —
. -E3
. 7. Wrapping the Wire.
The wire should be wound tightly on the end of the new standard tip. The
direction of the wrapping should be away from the solder gun so that the
coils will encircle the tinned portion of this tip. After the wrapping operation,
make sure of maximum keat transfer to the extension tip by applying liberal
amounts of solder to the joint. Tin the extension tip at its end.
> 8. Example of Typical Application.
An extension-tip assembly can be very useful when
the center contacts of the spiral inductors in a one-
tube tuner must be soldered.
= o
m—

@ 6, Attaching the Extension Tip.

The wire for the extension tip is bent approximately
atits mid-pointand is passed through the new stand-
ard tip for the solder gun. A pair of pliers should be
used for wrapping the tinned half of the wire around
the end of the new standard tip.

Photographs: Robert W. Reed

<M. 9. Two Interchangeable Tips.

An extension-tip assembly may be removed
and retained for future use. Since the bent
insertion ends of either tip would break off if
they were straightened out for removal of the
locking nuts, each tip should have ifs own set
of locking nuts.
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A NEW LINE of Mallory selenium rectifiers now
gives you stacks that you can depend on every
time on replacement jobs. Our engineers have
developed designs and manufacturing methods
unique in the rectifier business, which produce per-
formance and uniformity never before possible.

Service life of the new rectifiers is exceptionally
long. Due to their unusually low forward voltage
drop, their efficiency is high—and holds its value
without “‘aging away”’ in service. And most impor-

There’s long life
in every Mallory

selentum rectifier

tant—you get these extra performance character-
istics on every stack.

Every time you use a Mallory selenium rectifier on
a replacement job, you can be sure that you are
equalling or exceeding original equipment specifica-
tions. You're sure, too, that the job will be free
from costly call-backs.

Your local Mallory distributor carries a complete
selection of the new rectifiers in conservatively
figured ratings to fit popular TV and radio sets.
Order your stock from him today.

Another service engineered product by...

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Examining

DESIGN

Features

by Leslie D. Deane

What’s New in Flybacks?

Horizontal-output and high-
voltage transformers employed in
the latest television receivers con-
tinue to increase in efficiency and to
change in design. Ever since the
development of the 90-degree picture
tube, the horizontal-output and high-
voltage circuit has been called upon
to produce more and more high-
yoltage and sweep output. This con-
dition has brought about the need for
anincreased efficiency inthe flyback
transformer itself.

The high voltage required to
operate many of the 90-degree pic-
ture tubes is approximately 18,000
volts, but the smaller 70 -degree tubes
may require an average of only
14,000 volts. Inaddition,the majority
of newly developed picture tubes

Fig. 1. Tube Socket for High-Voltage Recti-
fier Employed in Zenith Model X2220R Tel-
evision Receiver.
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Bendix Model T2100M Television Receiver.

Fig. 2. Flyback Transformer Used in Set-
chell-Carlson Model P-61.

utilize electrostatic focus which often
requires a DC potential of approxi-
mately 500 volts on the focusing
anode. Fortunately,the boost voltage
that cannow be obtained from a well-
designed flyback circuit is sufficient
for this purpose.

Intheir design of more efficient
units, many manufacturers of flyback
transformers have also found it
necessary to improve the quality of
insulation material used. This is a
very important factor because poor
quality material not only limits the
operating voltages of the circuit but
usually governs the life of the trans-
former. The tube socket of the high-
voltage rectifier has always been
constructed of an efficient insulating

material to prevent arc-over and
corona; however, many of the new
receiver designs are now incorpo-
rating additional cuplike insulators
which house the entire rectifier tube
socket. An insulator of this type can
be seen in the photograph of Fig. 1.
The example shown is currently em-
ployed in the new Zenith television
receivers.

There has been a definite trend
toward the utilization of autoformer
type windings in {lybacktransformers
for the past two years. In general,
autoformers are more efficient than
transformers with isolated second-
aries; and consequently, they are
now being used in about 90 per cent
of the newer designs. The compact
design of the vertically mounted

* * Please turn to page 69 * *
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Fig. 3. New Flyback Unit Currently Em-
ployed in the Sylvania Model 612MU Tele-
vision Receiver.
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7urn 1o BUSS

for all youx ;'i"
fuse needs”

ﬂq%ﬁﬁﬁil!nﬁg}«.. \A

COMPLETE LINE

Y

It is easy to select a BUSS fuse to do the

job right. The BUSS fuse line includes: dual- H ‘l B
element (slow blowing), renewable and one- ool
time types — in sizes from 1 /500 ampere up m
. plus a companion line of fuse clips, blocks e o——
and holders. IN SALES AND SERVICE, pececa i agiecuoy

PROFIT BY THE BUSS TRADEMARK QD
BUSS FUSES ARE MADE TO PROTECT

— NOT TO BLOW NEEDLESSLY Millions upon milli'ons of BUSS fuses for hpme,
o - industry and automotive use have firmly established
To assure unfailing dependability — every BUSS as the Known brand. Handling quality products,

BUSS fuse normally used by the Electronic

= ] = ) like BUSS fuses, help you maintain your reputation
Industries is tested in a sensitive electronic

for quality and service.
device. Any fuse not correctly calibrated,

More information is available on BUSS and FUSE-
TRON small dimension fuses and fuseholders . . .

Write for bulletin SFB.

properly constructed and right in all physical
dimensions is automatically rejected.

With the cost of a fuse being so insignificant

compared to the value Of the equipmem it pro- Mgkers of a complete line of fuses for home, farm,

commercial, electronic, automotive and industrial use.

1155

tects and the value of your good name — it is

juS[ gOOd business to refuse to take a chance BUSSMANN MFG. CO. {Division of McGraw Electric Co.)
on anything less than BUSS quality in fuses. UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO.
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The stages in the video section
of a TV receiver are the video amp-
lifiers, DC restorer (if used), and
the picture tube. A thorough under-
standing of the trouble symptoms
which are usually associated with
these stages is most helpful in
locating and correcting troubles
originating within the video section.
Some of the more common of these
symptoms are listed as follows:

1. Loss of picture, no snow.
2. Dimpicture or lackof contrast.
3. Hum in picture.

4. Darkening of gray portions i
picture.

5. A 4.5-mc beat in picture.
6. Negative picture.
7. Smeared picture.

8. Loss of picture detail.

November, 1955 - PF REPORTER

9. Horizontal pulling in picture.
10. Ringing in picture.

11. Retrace lines visible.

12. No raster.

13. Loss of synchronization.

14. Intermittent picture.

Each of these common symp-
toms will be dealt with individually;
and wherever possible, a photograph
of the picture tube displaying the
symptom will be shown. As a basis
for reference, a normal test pattern
is shown in Fig. 1.

As a preliminary to the dis-
cussions about the individual trouble
symptoms, this section will present
a general procedure for isolating
troubles to a certain stage or group
of stages in the portion of the re-

Fig. 1.
Pattern.

Normal Test

A Servicing Guide
Arranged by Symptoms

by Leslie D.Deane and Calvin C. Young, Jr.

ceiver under investigation. First,
it is always a good practice to check
all of the tubes inthe suspected sec-
tion or sections of the receiver.
This check may be made by direct
substitution of replacement tubes
of known good quality or by the use
of a high quality tube checker.

The second logical step is to
clamp the AGC line to a DC level of
approximately -3 volts. If the pic-
ture becomes normal when the AGC
line is clamped, the trouble is in
the AGC circuit. If the picture is
not normal, check the waveform of
the signal at the output of the video
detector. The AGC line should re-
main clamped for this check. The
polarity of the detector waveform
will be determined by two factors:
(1) the number of video-amplifier
stages and (2) whether the grid or
the cathode of the picture tube is
driven.

As an illustration of this, the
video sections of two different re-
ceivers are shown in the schematic
diagrams of Figs.2 and 3. InFig. 2,
two video amplifiers drive the grid
of the picture tube; whereas in
Fig. 3, only one video amplifier
drives the cathode of the picture
tube. These differences in the two
designs account for the fact that the
polarity of the signal across the
video-detector load in one receiver
is the same as that in the other
receiver.

If the output waveform at the
detector is satisfactory in the re-
ceiver being serviced, then it is
known that the trouble is located in
the video section. The grid signal
of each amplifier should be checked
for correct shape and amplitude by

17
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Fig. 2. Schematic Diagram of a Video Section Having Two Video Amplifiers.

means of an oscilloscope. If a grid
signal is distorted, make voltage
and resistance measurements in the
preceding stage; also check the grid
circuit in whichthe loss or distortion
of the signal is observed.

In sets that employ a keyed
AGC system, it is important for the
AGC lineto be clampedat the proper
level during the entire trouble-
shooting procedure in order to
counteract the effects which video
troubles can have onthe development
of the AGC voltage. All voltage and
resistance checks should be made
with a high quality instrument that
will not load the circuit under
investigation.

Inadditiontothe circuits shown
in Figs. 2 and 3, a typical DC re-

1.

storer is presented in Fig., 4. Com-
ponents in these circuits will be
referred to from time to time in the
discussions which follow.

Common Symptoms
Loss of Picture, No Snow.

Loss of picture results inthe
blank raster shown in Fig. 5. Notice
that there is no snow nor noise
symptoms in the raster. This con-
dition is usually caused by an inter-
ruption of the video signal, and so
no signal at all reaches the driven
element of the picture tube.

Possible causes of loss of pic-
ture and no snow are as follows:

a. Failure of either the video
amplifier or the video-output tube.

b. Failure of picture tube.
c. Open contrast control.

d. Open coupling capacitor. (See
C51 or C53 in Fig. 2.)

e. Openplate-load resistor. (See
R42 or R43 in Fig. 3.)

f. Open peaking coil. (See L22
or L24 in Fig. 2 and L17 in Fig. 3.)

g. Open cathode resistor. (See
R45 or R50 in Fig. 2.)

In the process of trying to
isolate a trouble, it can often be ad-
vantageous to observe the effect on
the raster while the contrast,bright-

e ——
|
4.5MC @ =,
125v @ 11
:L 1t ol===l2
7 ==z6 . focUs %
EE—}QZJ 0-440v _‘@ Nes
e7i
— 59
POWER 47K
BOOSTER \ glggrggiss
L |
’5‘“‘ 21ALP4A \ @3 220 ® .
! L RETRACE
! : GATED SYNG —*’) BLANKING
| SEP GRID =1

18

265V

Gt
GATED SYNC
SEP GRID *7 GRID

Fig. 3. Schematic Diagram of a Video Section Having One Video Amplifier.
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ness, and AGC controls are being
rotated through their ranges.

Complete failure of one of the
tubes in the video section causes a
complete loss of signal; and there-
fore, no signal will appear on the
raster. Complete failure of a tube
would probably be due to open ele-
ments, shorted elements, or total
loss of emission from the cathode.

An open coupling capacitor in
the video section would cause loss
of the video signal; and usually,
there would not be enough noise
generated within the video section
to show up as snow on the raster.

An open contrast control or
cathode resistor hasthe same effect
onthe operation of an amplifier stage
as an open cathode in the tube would
have. When there is an open con-
trast control, the cathode voltage
with respect to ground will be nearly
the same as the plate voltage.

If a plate-load resistor or a
series-peaking coil were open,there
would be no B+ voltage applied to

0
VIDEQ
e — = T0az .
3600
@ @ 470'('00 REST
@ 112407

—«I, 2200n ‘L]/Jé:l?_
%4700:1 270K @f ?—i

[

_=L -
+240v
70 SYNC .-—l@vo +130V

AMP GRIO 4
MEG

Fig. 4. Schematic Diagram of a DC Restorer
Stage.

the plate of the stage. The stage
would be inoperative, and no signal
would reach the picture tube.

2. Dim Picture or Lack of Contrast.

A dim picture is caused by a
weak signal being applied to the
driven element of the picture tube.
This symptom is illustrated in Fig.
6. Notice thatthere is also a lack of
noise interference as well as an
insufficient signal.

Possible causes of a dim pic-
ture or lack of contrast are:

a. Weakvideo-amplifier or video-
output tube.

b. Defective picture tube.

c. Low plate or screen voltage on
either the video-amplifier or the
video-output tube.
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Fig. 5. Loss of Pic-
ture, No Snow.

d. Incorrect bias on either the
video-amplifier or the video-output
tube.

e. Incorrect bias on picture tube.

Weak tubes inthe video section
of a receiver can cause a picture of
low contrast because weak tubes re-
sult in a reduction of gain. This
means that a signal with a low peak-
to-peak amplitude is applied to the
driven element of the picture tube.

Low plate or screen voltage
will cause a video amplifier to operate
inefficiently; and as a result, there
is a loss of over-all gain, and a pic-
ture that is low in contrast is pro-
duced. In fact, anything that lowers
the effective gain of a stage in the
video section can cause a picture low
in contrast. Usually this reduced
gain will not cause any snow to
appear in the picture. NOTE: 1In
low -signal areas, such reduction may
cause the snow that is already
present to become more noticeable.

3. Hum in Picture.

There are usually two types
of hum that originate in the video
sectionand affect the picture. These

Fig. 6. Dim Picture or
Lack of Contrast.

types are 60-cycle and 120-cycle
hum, and the effects of each are il-
lustrated in Figs. 7 and 8. Possible
causes of hum in the picture are:

a. Heater-to-cathode leakage in
the video-amplifier, video-output
tube, or picture tube.

b. Open decoupling capacitor
in the video section.

c. Excessive ripple in the B+
voltage.

Heater -to-cathode leakage in
one of the tubes is the most common
cause of 60-cycle hum; however,
this type of hum may also be caused
by a faulty decoupling network in the
power supply. The latter trouble
usually allows a vertical-sweep
signal to be fed to the video section,
and the picture will show symptoms
of 60-cycle hum.

Hum of a 120-cycle nature is
usually caused by failure of a filter
unit in the power supply or by the
failure of a B+ decoupling capacitor
in the video section.

* * Please turn to page 33 * *




FISHER SERIES 80-C MASTER AUDIO CONTROL

by Robert B. Dunham

In observing the trends in the
use and design of audio equipment,
we can note that home music systems
are being made more versatile. They
are becoming more elaborate with
more facilities being added in the
form of equipment such as tuners,
recorders, and tape-playback equip-
ment. When equipment is added, it
means that additional control cir-
cuits must be provided; consequently,
we see this trend reflected in the
design and development of the new
models of preamplifiers and control
vnits. Included in many of these new
models are several features which
‘were formerly associated with pro-
fessional types of equipment. There
are numerous inputs and outputs;
and there are provisions for equali-
zation and for selecting, controlling,
and mixing channels.

The Fisher Series 80-C master
audio control shown in the heading
andin Figs. 1,2, and 31is an example
of a versatile unit designed for con-
venient control of a home music
system. This means that it is suit-
ablg for use with a simple or ela-
borate system. The numerous
switches and controls on the front
panel provide very flexible opera-
tion. Some idea of the facilities
provided can be had by a little study
of the illustrations. The number of
controls on the front panel may

20

make the setup appear complicated,
but actual operation is not difficult.
To describe and discuss the features
of the Fisher Series 80-C, we will
follow the schematic diagram shown
in Fig. 4. Starting at the inputs, we
can follow the signal through all the
channels to find what happens in
each stage.

The tape input is intended for
the playback of magnetic tape. A
tape-transport mechanism and a
playback head are all that are re-
quired because this input is for di-
rect connection to the playback head.
The Series 80-C master audio con-
trol provides the necessary amplifi-
cation and equalization of the audio
signal from the playback head.

When the levers of the phono
equalization switches (the high fre-
quency roll-off switch M10 and the
low-frequency crossover switch M11)
are pushed down to their TAPE (or
fifth) position, the tape input is con-
nected to the grid (pin 7) of V1. The
signal fromthe tape input is then fed
through V1 to the phono mixer -level
control R3. NARTB tape-playback
equalization is provided by the feed-
back network which is connected be -
tween the junction of C12 and R3 and
the cathode (pin 8) of V1. Most of
the resistors and capacitors included
in this feedback network are mounted
onswitches M10and M11. See Fig. 2.

The setting of the phono mixer -
level control R3 determines how
much signal will be fed to the phono
channel-selector switch M12, When
the push button of the selector switch
M12 is depressed, the signal path
from the mixer-level control R3 will
be completed tothe grid (pin 2) of the
amplifier tube V3A. Depressing the
button of switch M12 also serves to
light the pilot light for the phono
channel.

Since the signals from all inputs
are fed to the grid (pin 2) of V3A, we
will return to the other inputs before
discussing the stages that follow
V3A.

The crystal-cartridge input is
to be used with crystal, ceramic,
FM, or other constant-amplitude
types of phono cartridges. Note that
this input is connected through a
100-mmfd capacitor C6 to the same
terminal on switch M10 as the
magnetic-cartridge input. Because
of this arrangement, the crystal-
cartridge input makes use of the
same equalization that is used for
thagnetic cartridges.

The magnetic-cartridge input
accommodates magnetic phono car
tridges such as General Electric,
Pickering, Audak, and Fairchild.
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Since this input and crystal-cartridge
input are connected to the same
terminal on switch M10, both inputs
cannot be used at the same time.
Note also that the phono inputs are
open when the high-frequency roll-
off switch M10 is in its TAPE (or
fifth) position.

When M10 is in any one of the
first four positions, the signal from
either of the phono-input jacks is
fed to the grid (pin 7) of V1. It is
amplified and equalized in the two
preamplifier stages of V1 and then
fed to the phono mixer-level control
R3. From that point, the signal is
fed to the grid (pin 2) of V3A in the
same manner described under the
heading of "' Tape Input.'’

Suitable high-frequency roll-
off is achieved by moving the lever
of the high-frequency roll-off switch
M10 to the desired position. This
switches appropriate capacitors into
the feedback circuit to roll off the
high frequencies the proper amount.

Low-frequency crossover is
selected by moving the lever of the
low-frequency crossover switch M11
which switches combinations of re-
sistors and capacitors in the feed-
back circuit in order to vary the
crossover frequency.

The microphone input will ac-
commodate most dynamic, crystal,
and ribbon microphones. Itis a high-
impedance (18 megohms) input;
therefore, a matching transformer
must be employed if a low-impedance
microphone is used. V2A operates
as a preamplifier and has enough
gain for satisfactory operation of
low -output microphones.

When the button of the micro-
phone channel-selector switch M13
is depressed, the signal is fed from
the microphone mixer-level control
R4 tothe grid (pin 2) of V3A. Switch
M13 also lights the pilot light for the
microphone channel.

The auxiliary-1, auxiliary-2,
and tuner inputs are identical inas-
much as they are high-level and
high-impedance inputs. These char-
acteristics make them suitable for
use with signals from sources such
as tape recorders, TV sound, and
radio receivers.

Each has its own mixer-level
control, channel, and channel-
selector switch. They differ in that
the auxiliary-1 and the tuner inputs
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tOUDNESS-BALANCE
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ASSEMBLY

Fig. 3. Bottom View
of Fisher Series
80-C.

PILOT LIGHT
M4

each have an AC receptacle con -

trolied by its channel-selector switch.

The output of a recorder, for ex-
ample, can be connected to the
auxiliary-1 input; and its AC cord
can be plugged into the auxiliary-1
AC receptacle. With this arrange-
ment, no AC voltage will be applied
tothe recorder until the auxiliary- 1
channel-selector switch is de-
pressed. The same automatic ON-

W AC ON-OFF SWITCH
ASSEMBLY Mmi8

RECTIFIER
M2

RECTIFIER
PILOT-LIGHT ASSEMBLY M1

CHANNEL-SELECTOR

OFF feature can be accomplished
with a tuner connected to the tuner
input and tuner AC receptacle.

Any or all of the five channel-
selector switches can be depressed

at any one time. Their actionis con-
ventional for this type of multiple

* * Please turn to page 52 * *
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She: But, how do I know this is a good (ube?

YOll: Because, this is a CBS aluminized Mirror-Back
picture tube. There aren’t any better.

She: 4nd I see it has the Good Housekeeping
Guaranty Seal, too. Thal’s proof enough for me.

Customer confidence really counts when it comes to the

big tube. That’s when CBS tuhe advertising helps you most.
For CBS tubes have the Good Housekeeping Guaranty Seal
and are nationally advertised to 76.9% of your customers

. . . the women of America. And 53% of these women

are influenced in their purchases by that seal of approval. o< _‘
You protect yourself and gain your x|
customer’s good will when you install a new * ( /

CBS aluminized Mirror-Back picture tube.

Show her the CBS carton with the
Good Housekeeping Guaranty Seal.

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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Without an understanding of
power factor, the technician might
be led to doubt the accuracy of his
test equipment when he measures
power consumption in an AC circuit.
If hetriestocheck a wattmeter read-
ing against the product of a voltmeter
reading times an ammeter reading,
he may find that the wattmeter read-
ing is in some cases lower.

The reason for this difference
is that reactive components (induc-
tors and capacitors) inan AC circuit
will store power rather than consume
it. Although this stored power is not
expended, it still requires current
from the AC supply line. If an am-
meter is inserted in series with the
supply line, it will register both the
current which produces the stored
power andthe current which produces
the expended power. A wattmeter,
on the other hand, will measure only
the power which is dissipated or ex-
pended in the load. The way in which
a wattmeter is capable of doing this
will be discussed later inthis article.
It is sufficient to state at this time
that the reading on a wattmeter is
actually equal to the product of volt-
age times current multiplied by a
percentage figure called the '' power
factor.'' Stated in equation form,
this relationship is:

P = EIxp.f. 1)
where

actual power in watts,

P
E

applied voltage in volts,
I = total current in amperes,

p.f. = power factor.
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PHASE OF VOLTAGE

A percentage of the total cur-
rent in any given circuit is in phase
with the applied voltage. This per-
centage figure is the power factor,
and the inphasecurrent is that which
furnishes the true power in the cir-
cuit, Since the nature of the current
through a circuit depends upon the
nature of the total impedance, it can
also be said that a percentage of the
total impedance is resistive and that
this percentage will be equal to the
power factor.

For example, the circuit in
Fig. 1 has a total impedance which
can be expressed by the following
equation:

z - |R% + X2 (2)

/3002 + 4002 =[250,000

"

500 ohms,
where

Z = total impedance,
R = resistance,

X =inductive reactance.

Since the resistance is 300 ohms
and the total impedance is 500 ohms,
the power factor of the circuit in
Fig. 1 is:

300
x 100% = 60%.

Reactance may be either in-
ductive or capacitive. If thetwo kinds
are both present in a circuit, their
opposing effects tend to cancel each
other insuch a way that the total im-
pedance of the circuit becomes largely

resistive in nature. On the other
hand, if the reactance is chiefly of
one kind, there will be reactive or
stored power in the circuit. Under
the latter condition, the circuit has
a relatively low power factor and
only a small part of the power fed to
the circuit is consumed by the circuit.

The amount of power which is
consumed by radio and TV sets is
relatively small, and the difference
between a wattmeter reading and the
product of voltage and current values
is slight., Low power factor is of
much greater concernto utility com-
panies and to factories which use
thousands of kilowatts of electricity
monthly.

XL= 4000

R=300n.

Fig. 1. Sample Circuit With a Power Factor
of 60 Per Cent.

One piece of electrical equip-
ment which has a low power factor is
the induction motor. A considerable
amount of inductive currentis devel -
oped in this type of motor. If many
large motors are operated from one
power - distribution system, more
than one fourth of the current in the
system may be inductive current
which is fed back and dissipated in
the power lines and generators.

* * Please turn to page 76 * *
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CAABINIRIS
for the Shop

W~ Storage|Facilities
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Henry A. Carter

Efficiency in a radio or tele-
visionservice shop is dependent upon
a combinationof many factors. Pro-
bably one of the most important is
having a place for everything and
zeeping everything in its place. For
maximum efficiency, the parts should
be kept in some systematic order.
To do this, you need the proper
shelves and cabinets. Too much
valuable time canbe spent in looking
for a capacitor in a ''grab box'' into
which everything is thrown together.
How very much simpler it would be
to open a cabinet in which all the
capacitors were sorted and placed in

separate compartments according to
value.

Not only does a neat and or-
derly arrangement make it easier to
locate the components when they are
needed, but it has the added conven-
ience of making it easy to estimate

MATERIAL LIST

Pieces
Part Dimensions | Remarks
No. [Quantity (inches)
1 2 1x12x 84 Ends
2 1 1x12x60 Top shelf
3 9 1x12x 58 Intermediate
shelves
4 1 1x2x81 Center uprights
5 18 1x2x11 Cleats to be cut
at an angle on
one end
6 2 1x2x 58 Base rails
- 2 1/4 x 48 x60 | Plywood or tem-
pered Masonite
for back
- 1 11/4 No. 8 wood
(gross) screws with
flat heads
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Fig. 1. Sketch of Shelves for Storage of
Parts and Radios.
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the stock at a glance to determine
whenit is getting low on a particular
item.

Many manufacturers of small
parts are helping the service shops
by making available small cabinets
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Fig. 2. Outlines of Parts for Shelves in
Fig. 1.

in which resistors, capacitors, and
other small components may be kept
in neat order. These cabinets are
free if you buy the parts in large
quantities. In addition to getting the
cabinet free when buying components
in quantity, the prices of the parts
are usually lower and money can be
saved.

An alternative for the shop
owner who does not wish to purchase
parts in gqnantity is that he may pur-
chase ready-made parts cabinets
with drawers containing several com-
partments. These cabinets are very
good, especially the ones having
label spaces on each compartment
and having adjustable dividers.

Although ready-made steel
shelves and cabinets are by far the
bestfrom the standpoint of durability
and easy cleaning, the price is some-
times prohibitive for the small-shop
owner who is just starting in busi-
ness. If time is pressing and you
have to pay a workman hourly wages
to construct wood shelves and cabi-
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|" END
PIECE
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= ]
't,f' |
SHELF gl
THIS SCREW COULD BE #

=
=

INSERTED THROUGH THE il
CLEAT INTO THE END CLEAT—T"
PIECE FROM THE INSIDE. i

b
,.1

Fig. 3. Shelf and Cleat Attached to the End
Piece.

—
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Fig. 4. Typical Homemade Shelves.

nets, then it might be advantageous
to use steel shelves because they
have the advantage of easy and rapid
erection. If there is no hurry, the
owner can construct wood shelves in
his leisure time and have some very
goodshelves at a reasonable savings.

Planning the Shelves

The most important step with
regard to shelves is the planning.
The first consideration should con-
cern the items that are to be kept on
them. This is necessary in order to
determine the depth of the shelves
and the spacing between them. The
second should concern the space in
which they are to be placed so that
there would be no danger of making
them the wrong size for the space
available.

Once the width, depth, and
spacing between the shelves are
known, it is a good idea to make
some kind of sketch to prevent mis-
takes in dimensions while materials
are being figured. The sketch will
be the most effective if it is drawn
to some specific scale and if it is
fairly neat. A sloppy sketch may
very well lead to errors that would
not be noticed until too late. It is
therefore recommended that the
drawing be made somewhat like that
shown in Fig. 1. This was drawn to
scale on graph paper.

After the front view of the
sketch is drawn, it is sometimes a
good idea to make an outline drawing
of the shape and size of each piece to
be used. For instance, the rack
shown in Fig. 1 may be represented
by the drawings in Fig. 2. Notice
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that the pieces have been numbered
so that they would correspond in both
figures and inthe material list.

Most lumber yards will cut the
wood to size for you at very little
extra cost. This will make the job
much simpler because all that is
necessary thenis notching the inter-
mediate shelves for the center up -
rights and assembling the shelving.

Screws should be used instead
of nails in the construction. Nails
will loosen and make the whole unit
wobbly, but screws will keep it rigid.
When screws are used, it is neces-
sary to drill pilot holes for them.
The drawing in Fig. 3 shows how a
cleat is fastenedto the end piece and
how the shelf is fastenedto the cleat.
Note that the screws are countersunk.

The photograph in Fig. 4 shows
a typical set of shelves built by this
construction method. This set was
made for storing test instruments
when not in use. You will notice that
the center uprights were not employed
in this rack of shelves. The reason
for this was that the shelves were
not long enough to warrant the use of
center uprights. The spacings be-
tween these shelves are 12, 14 1/2,
17 1/2, and 17 1/2 inches, respec-
tively, from top to bottom. The dif-
ferent spacings make these shelves
adaptable to many different instru-
ments of various sizes.

(Note the fire extinguisher
hanging on the end of the rack. This
is a necessary piece of equipment in
any shop. It should be of the COg
type for electrical fires.)

Fig. 5. Storage Rack for Chassis.

The back of this particular set
of shelves is covered with 1/4-inch
Masonite. After completion, the
whole assembly was sanded and
painted with a good durable paint to
preserve the wood and to improve
the appearance.

The photograph in Fig.5 shows
a set of shelves that was constructed
for the explicit purpose of storing
television chassis before they are
serviced or delivered. Note that the
shelves are spaced far enough apart
s0 that most picture tubes could be
placed on end. (The tube should be
protected by a soft cloth or by pad-
ding underneath the face.) This set
of shelves was constructed almost
entirely of two-by-fours and 3/4-inch
plywood. The two-by-fours were
assembled with 1/4-inch bolts that
were 3 1/2 inches long; these are
known as carriage bolts. They have
round heads with square shoulders
under the heads, and the shoulders
embed themselves into the wood as
the nuts are tightened. This action
prevents the bolt from turning while
the nut is being tightened or loosened.
The plywood shelves were covered
with 1/4-inch tempered Masonite
which will protect the plywood so
that it will last much longer. The
Masonite can be replaced when it
becomes badly worn.

Remember thatthe more plan-
ning and care put into any construction
of this sort, the more useful and the
better looking it will be. It will al-
ways be something you can be proud
of, if it is done well.

HENRY A. CARTER

25



haven't got?

When you are a Raytheon Bonded Electronic Technician, the answer is simple.
You have the exclusive tool, the only tool in the industry that creates customer

confidence — draws customers to your shop.

Under the Raytheon Bonding plan, your work and parts guarantee is backed
by a Bond issued through one of America’s largest insurance companies,
Customers appreciate the value of this extra protection and, all else

being equal, give their business to the Raytheon Bonded Dealer.

If you can qualify for the Raytheon Bond, it won't cost you a penny.

Call your Sponsoring Raytheon Tube Distributor foday for the whole story.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

- g Newton, Mass., Chicago, lIl., Atlanta, Ga., Los Angeles, Calif.
Bucellence in Edectronics RAYTHEON MAKES ALL THESE:

RECEIVING AND PICTURE TUBES « RELIABLE SUBMINIATURE AND MINJATURE TUBES . SEMICONDUCTOR C10DES, POWER RECTIFIERS AND TRANSISTORS « NUCLEONIC TUBES « MICROWAVE TUBES
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CODES and REGULATIONS

for ANTENNA
INSTALLATIONS

by George B. Mann

e

i

Many regulations governing
the installation and maintenance of
television antennas are in effect in
different parts of the country. Most
of these regulations have come into
existence as a means of protecting
the lives and property of individuals.
An antenna structure can present a
potential hazardto persons and prop-
erty. This is particularly true of
those antennas which have been im-
properly installed because they are
more susceptible to mechanical
failure which causes them to be
weakened or to topple over during a
stormor high wind. For thisreason,
antenna technicians should make in-
stallations which are reasonably free
from hazard and which conform to

Codes and regulations help
technicians to know how to make
proper installations so that there
will be more structures free from
hazard. Some of the codes and regu-
lations that exist in various cities
are introduced in this article.

For more specific information
about codes or regulations in a cer-
tain locality, it is advisable to con-
tact your building commissionor the
office of the city clerk. The regu-
lations pertaining to wiring and
lightning protection can be found in
the National Electrical Code. Local
regulations and special information
about equipment and wiring methods
can usually be obtained from the

the regulations that exist in their electrical inspector in your
localities. community.
1 BOUNDARY
OF PROPERTY »"".f"
(S Fig. 1. Height of
f' - n Mast and Antenna
<2y Should Not Exceed

i
il igd
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Horizontal Distance
From Base of Mast to
Property Boundary.

The following discussion will
present explanations of methods
which have been adopted in part by
various cities and groups in the
country. By employing methods such
as these, the technician will bé able
to install antenna structures that are
reasonably free from hazard.

Antenna Mast
Construction

The mast or the supporting
structure for the receiving antenna
should be mechanically sound and be
constructed of a weatherproof metal.
When a mast of wood is used to sup-
port an antenna, the wood should be
impregnatedwith a weather -proofing
substance. In some localities, a
wood mast should not be installed
upon any roof. If a wood mast is to
be used, it must be a pole which is
treated with a wood preservative and
must be installed with its base in or
on the ground.

Any antenna mast mounted
either onthe ground or upon a build-
ing should be installed in such a
position that if it is toppled or blown
over it will not touch or come in con-
tact with public telephone, electric,
or utility distribution lines. This
stipulation does not apply inthe case
of service drops tothe building. Ser-
vice drops are the overhead service
conductors between the last pole or
other aerial support and the first
point of attachment to the building.
The antenna mast should not be
mounted closer to the boundary of
the premises than its height (including
that of the antenna) above its own
mounting base. See Fig. 1.

In those cases in which it be-
comes necessary to install an an-
tenna mast near a utility line or near
other property which must be pro-
tected, a safety line should be attached
near the top of the mast below the
antenna. This safety line should be
secured to an anchor point away
from the utility line or other property
to be protected. See Fig. 2. If guy
wires are used to support the mast,
the safety wire should be in addition
to these and should be secured to a
separate anchor point.

Mounting

A mast which is installed on
the roof of a building should be
mounted on a separate base of water-
proof, noncombustible material. The
mounting base should be of reasonably
large dimensions so that the weight
of the mast andantenna will be evenly
distributed over a large area. A

* * Please turn to page 82 * *
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114-096
Four Bay
List 69.75

114-095
Two Bay
List 34.75

antenna
development

new FRINGE AREA antenna features
revolutionary SLEEVE DIPOLE principle

The reason for the outstanding performance of the
new AMPHENOL VHF POWERAY is a new design {
variation of the sleeve dipole principle. The POWERAY ‘ -
provides better pictures in fringe and deep-fringe ¥
areas because only this new design properly balances
the three important reception factors: high gain,
directivity and exact impedance match

between antenna, lead-in and TV set.

new PRINCIPLE: how it works

The sleeve dipole principle of the POWERAY is based
upon resonance of the overall length at a low frequency
and resonance of a 3-wire transmission line section

at a higher frequency. The result is ideal broadband
performance and proper balance of very high gain,
sharp directivity and exact impedance match.

PREASSEMBLED

The POWERAY is preassembled for less installer-time on
the job. All long elements swing out and are held securely in
place with a new, positive spring-locking device. The two

and four bay models in which the POWERAY is available are
quickly connected with one piece stacking harnesses.

performance proves SUPERIORITY

The POWERAY'S superior design is proved by its superior
performance. Try the POWERAY for fringe area reception—
and see for yourself why the POWERAY is the finest
antenna ever built for fringe areas!

AMERICAN PHENQLIC CORPORATION
chicago 50, illinois
In Canada: AMPHENOL CANADA LIMITED, Toronto 9, Ontario

See Your amMPHENOL Distributor



SIGNS. Plastered on the walls
of many IBM {factories and offices
is the company's motto: THINK.
For the last year or so, it has be-
come a fad in other firms to put up
such variations of this motto as:
THINK OR THWIM. And now comes
one that may end the whole game:

TEMK
WOIK

LET THE BOSS DO THE THINKING!

/

NETWORKS. All states ex-
cept Montana and Idaho now have
network TV. These two states do,
however, have independent TV
stations; consequently, every state
in the union now has at least one TV
station.

A trip across our country by
train or car today gives a dramatic
picture of how TV has invaded
American life. Antennas sprout
from rooftops of practically every
farm and home, no matter how iso-
lated. Even the adobe Indian homes
at SanIldefonsopuebloin New Mexico
now have electricity and TV, much to
our disappointment during this
summer's vacationin the Southwest.
Tall guyed masts anchored to the
clay-covered roof logs and branches
hold aloft high-gain arrays that
bring the white man's entertainment
to Indians who enjoy glass in win-
dows, baby-blue pickup trucks, and
the many other comforts of civiliza -
tion while still seriously observing
the ancient ceremonials and taboos.
Even the famous Hopi snake dance is
still performed according to ancient
ritual (six rattlesnakes were among
the dozens of other types wriggling
viciously while held inthe mouths of
dancers this year). There wasno TV
among the Navajos, however; they
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(Zoﬂn AMarfees

Dollar and Sense
Servicing

Editor-in-Chief, McGraw-Hill Radio Servicing Library

still prefer to be alone intheir family
hogans, miles from neighbors and
power lines.

L &)
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SMASHING. Itis reported that
one tube manufacturer is offering
5 cents in credit to service techni-
cians for each tube turned in to its
distributors. The old tube is smashed
immediately, in the presence of the
service technician, to ensure that it
cannot get into the hands of racketeers
who might clean and rebrand it for
resale.

This brings up the need for a
silent and efficient tube-smashing
machine that automatically collects
allthe pieces yet permits clear visi-
bility of the smashing action. A
fellow gets pretty tired swinging a
hammer all day long in between filling
orders. Besides, it's a nuisance
picking glass and bits of grid wire
out of your teeth just because
'"smashed with a smile'' is the order

of the day; and not all people like,

the sound of a smashing tube. Won-
der how tubes sound going through
a garbage disposal unit?

" G B
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BASEBALL. The trouble with
lagging attendance at ball games is
not TV but the game itself, according
to a recent survey. Chief complaints
of fans deal with the difficulty in
getting to ball parks, parking trou-
bles after they get there, high ad-
mission prices, poor service on
tickets, and slow games. As for TV
itself, about half the fans think that
the length and content of its ball-game
commercials are all right as they
are,and over half statedthat TV had
increased their interest in baseball.
The survey was initiated by Baseball
Commissioner Ford Frick.

HOSPITALIZATION. Fatheris
in a hospital bed, is completely
swathed in bandages, and has one leg
trussed up high in the air. Mother
and son, in for a visit, try to cheer
him up with these words: ''The re-
ception has been fine since you fixed
the aerial.’”' — Another Electrical
Merchandising cartoon.

Noe B
RE

DEMISE. RCA Victor has an-
nounced that it will stop producing
78-rpm records next year because
the popularity of 45's has made 78's
unprofitable. Trade predictions are
that this is the beginning of a trend
that will be industry-wide by the fall
of next year. Hang onto those 78's
— they'll be collectors' items in
another 25 years.

= )
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CHARITY. Painless payroll
deduction to cover all charitable
organizations has been proposed by
the employees' association of Day-
strom's Pennsylvania plant. Analy -
sis of contributions by employees
over the past three years indicated
that a deduction of 1/4 of one per
cent of straight 40-hour earnings
(20¢ a week for $80-a-week salary).
would take care of Red Cross, Com-
munity Chest,Heart, Polio, Muscular
Dystrophy, Cancer, and Diabetes
funds with enough left over for the
$1 annual membership fee in this
employee association. To eliminate
double contributions, a membership
card is issued for presentation when
solicited at home or elsewhere.
Service technicians in large shops
might also consider this plan for its
all-round fairness and convenience .

* * Please turn to page 65 * *
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Y otes Ou

Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

Shades of Barney Oldfiel
or

Let Up on Tha op,

In this speed-conscious age,
when stock cars have speedometers
that will register 150 miles per hour
(although the cars may not be able to
travel that fast) and some airplanes
can travel faster than sound, it may
be somewhat of a surprise to the
technician to learnthat he has some-
thing on his test bench capable of
exceeding these speeds many times
over.

Werefer to the beam of the os-
cilloscope as it sweeps across the
screen of the tube. For example, let
us consider a 5-inch oscilloscope
with horizontal amplifiers capable of
expanding the sawtooth sweep to six
times the screen width, or 30 inches.

The frequency range of the saw-
tooth sweep extends to an upper limit
of about 30 kilocycles. At any fre-
quency which we may select within
the range, a fraction of each cycle
is taken up by the retrace or flyback
of the sweep. This fraction will vary,
being larger at the higher sweep rates
and smaller at the lower sweep rates.
If we choose a moderate sweep rate
between 10,000 and 15,000 cycles per
second, the time lost during retrace
is probably less than 1/10 of a cycle;
and we can choose a rate such that
the remaining part of the sweep will
take 1/10,000 second.

This means that during the active
part of the sweep, the beam travels
30 inches in 1/10,000 second; or in
other words, at the rate of 300,000
inches per second. We multiply this
rate by 3,600 to obtain the rate in
inches per hour. Then we divide that
answer by 12 x 5280 to obtain miles

Fig. 1. Authorized
UNISPEAK Being
Used in Place of the
Regular Speaker
System of a TV Re-
ceiver. Connection
Has Been Made from
the Output Trans-
former in the Re-
ceiver to the Voice-
Coil Jacks on the
UNISPEAK.
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per hour. Our calculations look like
this:

300,000 x 3600 _ 0
—1———12 < 5280 17,045 mph.

Stupendous speed, isn't it? In fact,
one might almost say astronomical.
By a strange coincidence, this is not
far from the speed which has been
calculated as necessary to maintain
a satellite in an orbit about the earth.

Any comparison between the
two cases (satellite and electron
beam) must end there, however, be-
cause the mass and inertia of the
moving oscilloscope beam is practi-
cally zero, even at such high speeds.
This fact enables the beam to change
direction instantly so thatit can trace
such waveforms as that of a square
wave and can still maintain a con-
stant rate in a horizontal direction
across the face of the tube.

Yes, that little electron beam
is capable of enormous speeds. The
next time the urge for speed over-
whelms you, we suggest that you park
your car in the garage and take the
controls of ye olde faithful
oscilloscope.

Auvthorized Model 401 UNISPEAK

The Authorized Model 401 UNI-
SPEAK is a universal test speaker
designed to eliminate the inconven-
ience of pulling a speaker from the
cabinetwhena TV chassis is removed.
to the shop. A picture of the author
using this instrument is shown in
Fig. 1.
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In order to cope with any
speaker system that the technician
is likely to find, the Model 401 in-
cludes an internal speaker, a uni -
versal output transformer, and a
field choke with a variable resistor
which controls the choke current.
All the circuit elements of the
instrument are available through pin
jacks on the front panel. These pin
jacks are identified onthe front panel
by simple schematic diagrams show-
ing the internal connection to each
jack. This interesting and convenient
feature can be seen in Fig. 2 which
is a close-up photograph of a portion
of the front panel. In addition to the
pin jacks, an octal adapter socket
with connections to each element is
mounted on the panel. To suit his
own particular needs, the technician
canmake up an adapter cablefor this
socket.

As a matter of curiosity, we
made a smallsurvey toget some idea
of the speaker requirements that
might arise when a TV chassis is
removed to the shop. The investiga-
tion revealed that a majority of re-
ceivers have the sound-output trans-
former mounted on the chassis and
have leads going to the voice coil of
a speaker (or speakers) mounted in
the cabinet. In a group of 16 re-
ceivers checked, 13 different manu-
facturers were represented. There
were 13 of the receivers with speaker
systems mounted in the manner just
described. Another receiver used
an electrodynamic speaker with the
field coil used as a choke. Each of
the remaining two receivers had the
speaker mounted on the chassis so
that the speaker system was left in-
tact when the chassis was removed
from the cabinet. These last two
examples were both produced by the
same manufacturer.

A number of these receivers
incorporated two, or even three
speakers. The advaniages of a unit
such as the Model 401 UNISPEAK in
such cases is obvious because no
technicianwould wishto drag a three-
way speaker system to his shop in
order to keep the sound system of
the receiver complete.

Connections can be made to the
primary winding of the output trans-
former, to the secondary winding, to
the voice coil of the internal speaker,
to the choke alone, and to the choke
inseries with the current-controlling
resistor. The output transformer
has a center-tapped primary so that
either single-ended or push-pull
output systems canbe accommodated.

The size of the instrument is
8 by 8 by 3 1/2 inches.
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Precision Series CR-30 Cathode-Ray
Tube Tester

Precision Apparatus Company,
Inc., Glendale, L.I1., New York,manu-
factures the Series CR-30 cathode-
ray tubetester shown in Fig. 3. This

Fig. 3. Precision Series CR-30 Cathode-Ray
Tube Tester.

tester is designedto checkall modern
cathode-ray tubes including electro-
static and electromagnetic TV picture
tubes and oscilloscope tubes. Addi-
tional filament voltages are provided
inanticipation of future developments
in the design of cathode-ray tubes.

By using true beam current,
the instrument provides for a test of
proportionate screen brightness. It
also provides for a test of the opera-
tion of accelerating anodes and
deflection plates.

A sensitive, bridge type VIVM
is used as the indicating device for
the tube tests. The power supply to
the VTVM is voltage regulated for
greater stability. The VTVM circuit
is designed for protection against
accidental overloads which might be
incurred when a defective cathode-
ray tube is tested.

Tube elements are selected by
means of 14 four-position lever
switches by which each element can
be selected individually. Shorts,
leakage, and indications of filament

continuity are shown by a neon lamp.
By using the lever switches, the
technician can trace a leakage path.

Elements such as deflection
plates and accelerating anodes can be
checked for continuity by means of
a low-current test. In this test, a
change of current of only .1 micro-
ampere produces a meter variation
of approximately five scale divisions.

A roller chart inthe instrument
has lists of settings for the various
cathode-ray tubes which may be
checked. The instrument comes sup-
plied with two extension cables. One
is terminated with the standard duo-
decal socket, and the other has in-
sulated clips that may be connected
individually to eachpin of a cathode -
ray tube.

The Series CR-30 cathode -ray
tube tester is housed in an attractive
hardwood case having a naturalfinish.
A compartment inthe case is provided
for storage of the connector cables.
The size of the instrument is approxi-
mately 17 1/4 by 13 3/4 by 6 3/4
inches.

Precision Mode! E-400 Sweep
Generator

The Model E-400 sweep gene-
rator shown in Fig. 4 is a product of
the Frecision Apparatus Company,
Inc. This instrument furnishes a
sweep signal covering the range from
3 to 900 megacycles in eight bands.
The sweep width may be set for a
range of 0 to 1,000 kilocycles for FM
coverageor a range of 0 to 15 mega-
cycles for television. The sweep
width in the UHF band may be even
wider than 15 megacycles because
of the fact that UHF signals from the
generator are harmonics.

When the sweep-width control
is at the center or zero position, the
sweep width is zero and increasesto
a maximum width as the controlis
turned to either extreme of its rota-
tion. On one side of the zero position,
the sweep direction is from lower to
higher frequencies; and on the other

* * Please turnto page 56 * *
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Troubles in Video Ampli-
fiers, DC Restorers, and
Picture Tubes

(Continued from page 19)

Sometimes a condition similar
to that of hum in the picture is pro-
duced by oscillations which arise in
the video section. Fig. 9 shows a
picture with symptoms caused by
this type of oscillation. The fre-
quency of the oscillation was low in
this case,and the density of the dark
bars on the screen could be varied
by changing the setting of the contrast
control. The cause of the trouble
was found to be a leakage resistance
of about 800,000 ohms in the coupling
capacitor between the video ampli-
fier and the video-output tube.

4. Darkening of Gray Portions in Picture.

A picture which appears ex-
cessively dark and in which the
gradations of gray are missing is
frequently referred to as having
excessive contrast. This symptom
is illustrated in Fig. 10.

Possible causes of a darkening
of gray portions in the picture are:

a. Improper setting of AGC con-
trol or switch.

b. Gassy condition in either the
video-amplifier or the video-output
tube.

¢. Improper bias on the picture
tube or onone of the video amplifiers.

d. Shorted cathode-bypass ca-
pacitor.

e. Leaky coupling capacitor.

Fig. 8. Picture With 120-Cycle Hum.
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Fig. 7. Picture With
60-Cycle Hum.

f. Improperly functioning DC
restorer.

Anything that will cause a video
stage to become overloaded will
cause excessive contrast in the pic-
ture. Because of the nature of this
trouble, it is necessary to take steps
to eliminate the AGC network as a
possible source of the trcuble. This
may be done by checking the adjust-
ment of the AGC control or switch.
If this adjustment fails to remedy
the trouble, then the AGC line should
be clamped at a suitable negative
level (usually -3 volts). If the pic-
ture symptom is still present, it may
be assumed that the trouble is not
in the AGC system but is located
within the video section.

Gassy tubes in the video sec-
tion will often cause excessive gain,
and the contrast in the picture will
therefore be abnormally high. Im-
proper bias on a stage can cause ex -
cessive contrast and may be traced
to one of a number of causes — tube
failure, a shorted cathode-bypass
capacitor, a leaky coupling capacitor,

or a grid-load resistor that has
changed value.

An improperly functioning DC
restorer may produce the effect of
excessive contrast because the
brightness of the picture may have
tobe reduced abnormally in order to
eliminate vertical-retrace lines.

5. A 4.5-Mc Beat in Picture.

The symptom which is illus-
trated in Fig. 11 is caused by the
beat signal which is produced when
the audio carrier and the video car-
rier are heterodyned in the video
detector. The frequency of this beat
signalis 4.5 megacycles; and unless
effective measures are employed,
the signal may produce an interfering
pattern in the picture.

Possible causes of a 4.5-mec
beat in the picture are:

a. Misadjusted 4.5-mc trap.
b. Defective capacitor acrosstrap

coilinthe case of a parallel-resonant
network.

Fig. 9. Picture Indicating the Presence of Undesirable Oscilla-
tions in the Video. Section.
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Fig. 10. Darkening of Gray Portions in Picture.

c. Defective capacitor in series
with trap coilin the caseor a series-
resonant network.

A misadjusted 4.5-mc trap,
since it is tuned to a different fre-
quency, allows the 4.5-mc signal to
interfere with the picture signal. A
defective capacitor either in series
or in parallel with the 4.5-mc coil
may also cause the trap to be off
frequency.

After the video sectionhas been
thoroughly checked and eliminated
as the source of trouble, the video IF
section should be suspected and
attempts should be made to correct
the fault by realignment of the IF
section.

6. Negative Picture.

A negative picture occurswhen
an amplifier stage is overdriven to
the extent thatthe video signalunder-
goes a complete polarity reversal.
A negative picture is illustrated in
Fig. 12. In this illustration, notice
that the portions of the test pattern
that are normally white have become
black and that the portions that are
normally black have become white.
Notice alsothat the sync and blanking
pulses are white. Normally they
would be black.

Possible causes of a negative
picture are:

a. Faulty DC restorer, video-
amplifier, video-output, or picture
tube.

b. Low plate or screen voltage
applied to a video-amplifier tube or
to a video-output tube.

¢. Leaky coupling capacitors in
video section. (See C51 or C53 in
Fig. 2 and C39 or C40 in Fig. 4.)
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d. Improper bias applied to the
video - amplifier, video -output, or
picture tube.

e. Faulty AGC.

Since a negative picture may
be caused by trouble in the tuner, IF,
or AGC circuits as well as by trou-
bles in the video section, it is neces-
sary to isolate the trouble to the
stage that is actually defective. To
do so, check the waveform at the
video-detector load with an oscillo-
scope. If the waveform is satisfactory
at that point, the trouble is probably
in the video section. If, however,
this waveform is not satisfactory,
clamp the AGC line (usually at -3
volts DC) and then check the signal
again at the detector load. Obtain-
ing a satisfactory waveform when
the AGC line is clamped would
indicate AGC trouble.

Tubes that draw grid current
can cause a negative picture. Tubes
that have very low emission can be
overdriven, and thus they can also
cause a negative picture. Usually,
a picture tube that causes a negative
picture will be found to be either

Fig. 12. Negative
Picture.
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2
L]
i
t
1
1
1
'

Fig. 11. A 4.5-Mc Beat in Picture.

very gassy or to have an internal
short.

Either low plate or low screen
voltage permits 2 stage to be over-
driven, and a leaky coupling capacitor
can disturb the kias and cause grid
current to flow.

Faulty AGC action can be the
result of trouble inthe video section.
This is especially true in the case of
a keyed AGC systam in whichthe grid
signal of the keyer tube is obtained
fromthe video-amplifier stage. Since
the amount of AGC produced in keyed
AGC systems is dependent upon the
strength of the incoming signal and
since the amount of amplification in
the IF sectionané tuner is dependent
upon the amount of AGC produced,
anything that causes the loss or de-
gradation of either the video or AGC
can set up a chain of events that will
result in a negative picture.

7. Smeared Picture.

A smearedpicture may appear
in one of two forms: (1) black
streaks trailing from black or (2)
white streaks trailing from black.
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Fig. 13. Smeared Picture Having Black Streaks Trailing from
Black.

Fig. 13 is an illustration of blacks
trailing from the black portions of
the test pattern. Fig. 14 illustrates
white streaks trailing from some of
the black portions of the test pattern.

Possible causes of a smeared
picture are:

a, Defective video-amplifier,
video-output, DC restorer,or picture
tube.

b. Low valueof grid-coupling ca-
pacitor. (See C51 or C53 in Fig. 2
and C39 in Fig. 4.)

c. Lowvalue of grid-load resistor.
(See R46 or R52 in Fig. 2.)

d. Opencathode-bypass capacitor.
(See C50 and C52 in Fig. 2.)

e. Openseries-peaking coil. (See
L23 and L21 in Fig. 2 and L16 in
Fig. 3.)

f. High value of plate-load re-
sistor. (See R44, R48, or R49 in
Fig. 2 and R42 and R43 in Fig. 3.)

A smeared picture like that
illustrated in Fig. 13 is caused by
excessive low-frequency response
coupled with poor high-frequency
response. Tubeswith a low g, value
can cause a smearing of the blacks
because a tube with a satisfactory
g, value is required to reproduce
faithfully the higher f{requencies.
An increase in the value of a plate-
load impedance can also cause a
smearing of blacks. This increase
may be due either toan open series-
peaking coil or an increase in the
ohmic value of a plate-load resistor.

A smeared picture of the type
illustrated in Fig. 14 is caused by
phase distortion at low frequencies.
A coupling capacitor with a value
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Blacik,

that is too low can produce phase
distortion and loss of low frequencies.
Inaddition,a cathode-bypass capaci-
tor of low value can also reduce the
low -frequency response of an
amplifier.

8. Loss of Picture Detail.

The photograph of Fig. 15 rep-
resents a trouble symptom in which
the picture images lack fine detail.
The vertical wedge in the test pattern
tends to blur or drop out, and the
gradations from white to black are
not distinct. The over-all picture
may appear to be out of focus.

This condition often results
from a defective focus circuit, im-
proper alignment, insufficient high
voltage, or a decrease in B+ supply
voltage; however, this discussion
will deal with troubles that may de-
velop in the video-amplifier, DC
restorer, and picture-tube circuits.

Inorder to isolate the cause of
a loss of picture detail, there are
several preliminary steps that can be
taken. When the sound is normal,

Fig. 15. Loss of Pic-
ture Detail.

Fig. 14. Smeared Picture Having White 5treaks Trailing From

it might be assumed that the RF and
IF sections are satisfactory in a re-
ceiver employing an intercarrier
system. This indication will, of
course, not hold true in all cases.

Check the operation of the
focus control and its effect upon the
line structure of the raster. If the
operation of this control is found to
be relatively ncrmal, a voltmeter
check of the low-voltage supply will
quickly eliminate this section as the
one at fault.

Insufficient high voltage will
usually cause a picture that blooms
or increases in size whenthe bright-
ness control is advanced as shown in
Fig. 16, If these checks fail to
localize thetroukle to a certain sec-
tion, of the receiver, a further check
of the video-amplifier, DC restorer,
or picture-tube circuits should be
made.

Poor response in a video-
amplifier stage will cause loss of
picture detail. Voltage measure-

ments of this stage may reveal that
the tube is operating with incorrect
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bias, and a loss of amplification at
the higher frequencies often results.
The voltmeter method of checking a
video-amplifier stage is not always
conclusive proof that the frequency
response of the stage is normal. One
means of determining the frequency
response isto use a sweep generator
and an oscilloscope inmuch the same
manner as when performing the video
IF alignment.

The quality of the test equipment
toperformthis operationis very im -
portant. In order that an accurate
indication will be reproduced on the
oscilloscope, the sweep generator
should have a relatively high output
and the oscilloscope should have a
sufficiently wide response. In order
to check the test equipment, connect
the generator output directly to the
vertical-input terminals of the oscil-
loscope and adjust the generator con-
trols to provide a center frequency
of 4.5 megacycles with a 9-mc sweep
width. Connect the horizontal sync
voltage from the generator to the
horizontal-input terminals of the os-
cilloscope. This setup shouldproduce
a pattern similar to that shown in
Fig. 17. If such a pattern cannot be
obtained, the equipment is not suitable
for checking the video-amplifier
response by the method that follows.

Toprevent loading of the gene-
rator, it may be necessary toremove
the video-detector loadand to replace
it with a high-impedance circuit
from the video-amplifier grid to
ground. A 470K-ohm resistor and a
1.5-volt battery may be connected as
shown in Fig. 18 in order to serve
this purpose.

Connect the sweep generator
through either a .1-mfdor a 1.0-mfd
coupling capacitor to the input of the
amplifier, and set the center fre-
quency at 4.5 megacycles with a 9-mc
sweep. Using a high-impedance probe,
connect the oscilloscope to the output
of the amplifier. Connect the
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of Focus.

horizontal-sync voltage from the
generator to the horizontal-input
terminals of the oscilloscope. Adjust
the oscilloscope so that the sweep
voltage from the generator will pro-
vide a horizontal trace. The pattern
observed should represent the re-
sponse curve of the amplifier at all
frequencies from approximately 30
cycles to 4 megacycles. A typical
response curve of a video amplifier
is shown in Fig. 19. Any deficiency
in frequency response will be repre-
sented by a dip or sag in the curve.
If a soundtrap is included in the cir-
cuit under test, an extreme dip will
be observed inthe curve at 4.5 mega-
cycles. A marker generator can be
coupled to the input of the amplifier,
and the marker signal can be used to
identify any frequency point along the
response pattern. When the service
technicianrequires peak performance
from any video-amplifier stage, he
may find the foregoing response
check very helpful.

Possible causes for loss of
picture detail are:

a. Defective video-amplifier or
DC restorer tube.

b. Poor video response. (Check
all components which can affect tube
bias.)

¢. Low cathode emission in
picture tube.

d. Open peaking coil. (See L19,
L21, or L23 in Fig. 2 and L14 or
L16 in Fig. 3)

e. Openor leaky coupling capaci-
tor. (See C51 or C53 in Fig. 2, C43
in Fig. 3, and C39 in Fig. 4.)

f. Defective component in DC
restorer circuit. (See C40,R35, R36,
or R53 in Fig. 4.)

g. Poor high-frequency response
caused by improper alignment.

Fig. 16. Picture That
Is Blooming and Out

Fig. 17. Satisfactory Response Pattern Ob-

tained From Video Sweep Generator,

h. Video-detector load resistor
decreases in value. (See R40 in Fig.
2 and R32 in Fig. 3.)

A blurredpicture froma strong
input signal may resultfrom a limit-
ing action in the video-amplifier
stage. This trouble will usually be
accompanied by a loss of synchro-
nization.

When the coupling capacitor
between the video amplifier and the
picture tube develops leakage, the
picture will often have a blurred
appearance and the raster cannot be

15T VIDEO
AMP
e
SWEEP ’ 1=z
INPUT ’Ht—f_%':_f—l

15V
BATT.

Fig. 18. Circuit Which Can Be Used When
Connecting Video Sweep Generator to In-
put of Video Amplifier.

extinguished by use of the brightness
control even when the contrast con-
trol is at its minimum setting.
Shorted elements in the picture tube
can also produce this effect.

9. Horizontal Pulling in Picture.

Distortion introduced into the
picture by a faulty video-amplifier,
DC restorer, or picture-tube circuit
may take many forms. One of the

more common troubles is that of a
The photograph of

pulling picture.

Fig. 19. Typical Response Curve of a Video
Amplifier.
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Fig. 20 illustrates a picture withthis
trouble symptom. If the picturetends
to bendor pull horizontally,the hori-
zontal oscillator is momentarily
trying to lose synchronization with
respect to the incoming signal. This
condition may be caused by sync-
pulse distortion or by some type of
hum modulation which is reaching
the horizontal oscillator.

There are a few preliminary
checks which can be made in order to
isolate the cause of horizontal pulling.
Adjust the centering so that the edge
of the raster will be visible, Set the
channel selector on a nonoperating-
channel position, and observe the
edge of the raster. If there is no
pulling under these conditions, the
trouble must be in a stage through
which video or sync signals pass.

Another check canbe made with
receivers that have the sync take-off
point located after the stage contain-
ing the contrast control. In such re-
ceivers, if the contrast control is
advanced and the pulling increases, it
is an indication that the trouble is
developing before the signal reaches
the video-output stage. On the other
hand, if the pulling decreases as the
control is advanced,thenthe distortion
is being introduced in the video-
amplifier , DC restorer,or sync stages.

If the set is removed from the
cabinet, a further check may be made
in order to isolate the trouble to
either the video or sync sections.
Disconnect the sync input to the first
sync stage. The picture may be ob-
served momentarily by adjusting the
horizontal andvertical hold controls.
If the picture pulling is no longer
evident, then the trouble will usually
be found in the video-amplifier or
DC restorer circuits.

A more severe case of picture
pulling is illustrated in Fig. 21. In
addition to the pulling condition, this
symptom also reveals brightness
modulation which is evident by the
dark hum bar across the screen.
One of the most common causes for
this trouble is heater-to-cathode
leakage inthe video-amplifier or DC
restorer tube.

Poor low-frequency response
in a video-amplifier stage will often
produce distorted sync pulses that
can result in picture pulling. Un-
stable vertical synchronization will
usually accompany this condition.

Possible causes of horizontal
pulling in the picture are:

a. Heater-to-cathode leakage in
the video-amplifier or DC restorer
tube.
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Fig. 20. Horizontal Pulling in Picture.

b. Excessive gain in the video-
amplifier tube. (Check for gassy
tube or improper bias.)

c. Leaky coupling capacitor. (See
C51 or C53 in Fig. 2 and C39 in Fig.
4.)

d. Plate-load resistor increased
in value. (See R44, R48, or R49 in
Fig. 2 and R42 or R43 in Fig. 3.)

e. Poor low-frequency response.
(See C50, C51, or C52 in Fig. 2 and
R42 or R43 in Fig. 3.)

f. Shorted contrast control.

g. Faulty decoupling network in
the plate circuit of the video
amplifier.

h. Undesired magnetic field act-
ing upon the electron beam in the
picture tube.

If the video-amplifier stage is
overdriven, there could be sync-
pulse clipping which may produce
picture pulling. All components
affecting the bias of the video-

Modulation.

amplifier tube should be checked.
Keep in mind that an excessively
strong signal applied to the video
amplifier will also cause this stage
to become overloaded. A kink or
bend in one section of the picture
may result from an undesired mag-
netic field located near the picture
tube or from a magnetized picture
tube. This type of distortion will
also appear in the raster with no
signal applied.

10. Ringing in Picture,

Ringing in the picture may be
from an excessive high-frequency
response inthe video-amplifier stage.
The increasedsignal amplification at
the higher frequencies may tend to
cause the high-Q video circuits to
break into transient oscillations.
Ringing is evident in the test pattern
shown in Fig. 22.

It may be noticed from the
photograph that the black objects on
the screen are followed by additional
black lines which are often referred
to as '"'echoes'' or ''overshoots.'’
The echoes will appear equally spaced

T EE]

Fig. 22. Ringing in
Picture.
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Fig. 21. Severe Horizontal Pulling Accompanied by Brightness

and progressively weaker the farther
they are displaced from the normal
objects.,

Possible causes of ringing in
the picture are:

a. Improper placement of compo-
nents or poor lead dress in the
video-amplifier circuit.

b. Defective video-amplifier tube.

c. Openscreen-bypass capacitor.
(See C41 in Fig. 3.)

d. Peaking coil of incorrect value.
(See L19, L21, L22, L23, or L24 in
Fig.2 and L14,L16,0or L17 in Fig. 3.)

e. Open decoupling capacitor in
video-amplifier plate circuit.

f. Open shunt resistor across
series -peaking coil. (See R42, R43,
or R47 in Fig. 2 and R35 in Fig. 3.)

g. Cathode resistor increased in
value. (See R45 or R50 in Fig. 2.)

h. Open cathode-bypass capacitor.
(See C50, C52, or C92 in Fig. 2.)

i. Detector-load resistor de-
creased in value. (See R40 in Fig. 2
and R32 in Fig. 3.)

j. Improper shielding.

The series-peaking coils em-
ployedin the plate circuit of the video
amplifier usually have resistors
connected across them in order to
eliminate transient oscillations which
can occur because of the high-Q re-
sonant effects of the coil. The leads
of the peaking coil are left long so
that the coil canbe placed away from
the chassis to prevent any change in
the inductive fields about the coil.
Care should always be taken when
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4B Fig. 23. Retrace Lines Visible.

Fig. 24. Measuring Second-Anode Voltage With a High-Voltage }

Probe.

replacing peaking coils. Inductance
values and lead dress are often
critical in these circuits.

11. Retrace lLines Visible.

Another commontrouble symp-
tom encountered in TV servicing is
that of visible retrace lines in the
picture. See Fig. 23. The appear-
ance of vertical-retrace lines could
easily be from inadequate signal
strength caused by a defective video -
amplifier stage. A faulty DC restorer
circuit will also produce this symp-
tom. When the DC restorer is not
operating properly, the blanking and
sync pulses will not remain at the
same level; thus, with the picture
tube placed at a fixed bias, some of
the blanking pulses will not be suffi-
ciently negative to cut off the tube
during retrace time. Under this
condition, some of the retrace lines
wouldbecome visible and atthe same
time the over-all quality of the
picture would suffer.

Defective components in the
brightness -control circuit or shorted
elements in the picture tube may
cause the brightness control to be-
come ineffective in reducing the
brightness level of the picture. In
some cases, a voltage check at the
picture-tube grid will reveal a leaky
coupling capacitor which has also
been known to produce this symptom.

Leaky or shorted elements in a
picture tube will not always show up
by a resistance measurement.Some-
times by slightly jarring the neck of
the tube while it is in operation an
intermittent condition may be dis-
covered, in which case the trouble
would be isolated to the picture tube.
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Possible causes of visible re-
trace lines are:

a. Defective video~amplifier, DC
restorer, or picture tube.

b. Weak video signal applied to
the picture tube. (Check video-
amplifier gain.)

¢. Faulty components in DC re-
storer circuit. (See C40, R36, R35,
R37, or R53 in Fig. 4.)

d. Defective brightness or con-
trast control.

e. Faulty components in retrace-
blanking circuit. (See C93, C92,
R56, or R57 in Fig. 2 and R76, C70,
C69, or R75 in Fig. 3.)

f. Open grid resistor in video-
amplifier circuit. (See R46 in Fig. 2.)

g. Misadjusted or weak ion trap
in receiver that does not employ a
retrace -blanking network.

This trouble symptom is not
always caused by a defective video
or picture-tube circuit. A weak or
misadjusted ion trap will usually
require that the brightness control
be set at maximum in order for a
picture with adequate illumination
to be obtained. Retrace lines are
more likely to become visible with
the control set in this position.

12. No Raster.

Loss of raster may or may not
be accompanied by sufficient sound.
Inthe case of no raster and no sound,
the fault will often result from a de-
ficiency in the low-voltage supply.
This assumption will not always hold

true for those receivers employing
a series-filament arrangement.

It is possible that a drop in the
low-voltage supply will render the
horizontal oscillator inoperative and
consequently will cause a condition
of no raster, but the voltage that re-
mains may be capable of reproducing
the sound. The technician should
remember that certaindefective com-
ponents inany section of the receiver
can affect the low-voltage supply.

The first test to be made in
order to isolate the trouble causing
noraster is a check for the presence
of high voltage. The ideal manner
in which to measure the high voltage
isby using a voltmeter with the pro-
per high-voltage probe. See Fig. 24.

The majority of picture tubes
used in the field today require high
voltages from 9,000 to 20,000 volts,
depending upon the tube size and de-
flection angle. In most cases, in-
sufficient high voltage willcause the
raster to be completely extinguished.

If a suitable meter and a high-
voltage probe are not available, the
service technician may perform the
high-voltage test by arcing the anode
lead to the chassis. A continuous
arc of at least one-half inch should
be obtained. If it is necessary to
touch the anode cap to the chassis
before drawing an arc and if the arc
has a reddish-yellow cast, the high
voltage is probably too low for a
raster to be produced. Because of
the extreme shock hazard, care
should always be taken when per-
forming this test.

If the set has high voltage and
the ion trap has not been disturbed,
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then the operating voltages at the
picture-tube socket should be
checked.

Inthe circuits under discussion,
possible causes for no raster are:

a. Defective picture tube.
b. Faulty brightness control.
c¢. Improper picture-tube bias.

d. Shorted elements in video-
amplifier or DC restorer tube.

e. Shorted screen capacitor.
(See C41 in Fig. 3.)

f. Direct B+ short in video amp-
lifier or picture-tube circuits.

g. Shorted coupling capacitorin
circuit for vertical-retrace blanking .
(See C70 in Fig. 3.)

h. Defective or misadjusted ion
trap.

A picturetube candevelop poor
cathode emission, or one of the tube
elements may openor become shorted.
This would result in a loss of raster.
Many of these defective picture tubes
can be restored to relatively normal
operationbyusing a cathode-ray-tube
rejuvenator. There are a number of
these electrical devices now available
to the service industry.

13. Lloss of Synchronization.

Loss of synchronization, as il-
lustrated by the picture in Fig. 25, is
usually caused by a failure in the sync
section itseif. In many instances,
however, this condition will develop
as a result of a defective video-
amplifier or DC restorer stage. Inthe
latter case, the symptom will usually
appear as vertical flopover accom-
panied by unstable horizontal
synchronization.

A frequent cause of this trouble
symptom is poor low-frequency re-
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sponse in the video-amplifier stage.
One method of checking the low-
frequency response is to adjust the
hold controls until the vertical-
blanking signal appears momentarily
on the screen. Increase the bright-
ness level,and observe the vertical~
sync pulse. If this portion of the
signal does not appear darker than
the darkest picture element, either
the low-frequency response is poor
or the sync pulses are being clipped
by some limiting action.

Possible causes for loss of
synchronization are:

a. Defective video-amplifier or
DC restorer tube.

b. Plate-load resistor increased
in value. (See R44, R48, or R49 in
Fig. 2 and R42 or R43 in Fig. 3.)

c. Openscreen-bypass capacitor.
(See C41 in Fig. 3.}

d. Incorrect value of grid or
cathode resistors in video-amplifier
circuit.

e. Improper shielding that causes
pickup of external interference.

f. Defective component in sync
take-off circuit. (See R60 or C63 in
Fig. 3.)

g. Improper grid bias on a stage
before the sync take -off point.

When a video-amplifier or DC
restorer tube develops heater-to-
cathode leakage, the picture will often
roll vertically and bend or wave
horizontally. All cases of heater-to-
cathode leakage introduce some
degree of hum modulation into the
signal. If the hum is severe, it will
also cause brightness modulation.
This modulation usually becomes
more apparent at lower brightness
levels. Under these conditions, a
dark area will appear either at the
top or at the bottom half of the
screen.

Fig. 25. Loss of Syn-
chronization.

14. Intermittent Picture.

Intermittent troubles of any
nature are usually the hardest for
the service technician to isolate. In
many instances, a long operational
check is necessary before the trouble
symptom appears and before the test
equipment can be put to use. Some
trouble symptoms only occur after
the receiver has been on for an ap-
preciable amount of time. This
situation oftenindicates that the heat
generated within the receiver is
affecting one or more of the compo-
nents. As an aid in localizing the
cause of an intermittent trouble,
a heat lamp may be used. The heat
radiated by the lamp will usually
cause a faulty component to break
down completely, and then the com-
ponent may be located by a step-by -
step procedure.

Other intermittent faults may
be detected by jarring some of the
components located in a suspected
area. A loss of the sound or raster
may accompany an intermittent pic-
turetrouble. These additional symp-
toms will also help in isolating the
trouble to a certain section of the
receiver,

Possible causes for an inter-
mittent picture are:

a. Defective video-amplifier or
DC restorer tube.

b. Intermittent picture tube
having open or shorted elements.

c. Poor solder joints in video-
amplifier or picture-tube circuits.

d. Resistor changing value with
heat.

e. Capacitor opening or shorting
as the temperature increases.

f. Dirty or open conirast or
brightness control.

g. Drops of solder or other for-
eign material causing an intermittent
short.

h. Defective tube socket. (Con-
nection breaks as heat increases.)

i. Leads shorted or connections
broken.

One symptom or condition fre-
quently encountered in the field is
that in which the picture and raster
show evidence of an intermittent
condition whenthe base of the picture
tube is tapped. This is usually an
indicationof a defective picturetube,
but a thorough check of the tube-
socket connections should be made
before the chassis is removed from
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TELCO E-Z "KANT-  TELCO "KANT-STRIP” TELCO 3-WAY TELCO NUT-TYPE TELCO E-Z NUT-
STRIP” STAND-OFF STAND-OFF STAND-OFF STAND-OFF TYPE STAND-OFF

‘Swing In" type; 346" 9" strap.  Round insulator; 344%; 9* strap.  For 3-line use; 734", woodscrew.  Welded 10-23 nut; 3)4*; 9*strap.  Tougher, inline duplex; 7)4"; 9”

strap.
No. EZ-8027 $4.80/C No. EZ-8253 $0.13 No. 8253 NET $0.11 $0.12
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STAND-OFF
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VHF.
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No. 9015 NET $0.12 No. 9055 NET $0.15 No. 9021 NET $1.17
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channel

No. A-8700  $4.20

TELCO VHF
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Channels 2-13; 4" seamless
elements.

No.A-9046 NET $5.97

TELEVISION

Division of General Cement Mfg. Co.

No. 8397 NET $0.21 No. 8253-N

No. EZ-8258-N $0.24

TELCO GALVANIZED TELCO DELUXE TELCO UNIVERSAL
ANTENNA MASTS SNAP-IN WALL MOUNT LIGHTNINGARRESTOR

11,700 x 5; erimped end.

TELCO PEAK MOUNT

Masts to 134°; 30" lower support. Extra sturdy; 12* clearance.

No. 8625 NET $2.37 No. 9013 NET $0.78 No. 8312 NET $2.10

Easy to install; UL approved.

No. 8642 NET $0.75
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TELCO UHF-VHF
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Allone prece, plastic, metal ends.
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Universal type; UL approved.

No. 9242 NET $0.42
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RIDGE MOUNT

Fits masts to 114", assembled.

TELCO ALL-PURPOSE
MAST BRACKET

Fits masts to 134, use every-

TELCO MAST
HANDY MOUNT

For maststo 114", extra support.

TELCO SPECIAL
WALL MOUNT

For close-in (4*) mounting.

where.
N;.68575 NET $1.65 No. 8800-U  $0.33 No. 9241 NET $0.45
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TELCORANGER COLOR
CONICAL ANTENNA

Stngle bay, 8 element; VHF-UHF

No. A-110 NET $3.45

TELCO HI-LOW
DIPOLE ANTENNA

VHF, covers channels 2 to 13.

No. A-250 NET $4.41

TELCO 5 ELEMENT VHF
YAGI ANTENNA

12 models, custom cut to each.

No. A-302ch 2 $7.35
No.A-313¢ch. 13 4.35

TELCO UHF-VHF
DOUBLE V ANTENNA

Covers channels 2 through 83.

No. A-9017  $3.15

FREE!

Your copy of the complete, illustrated
TELCO Catalog. Send postcard today.

TELCO INDOOR
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No.A-8160-TP $2.97
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