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than any other AUTOMATIC

Model AR -1 and AR -2
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*

Here is EVERYTHING that ANYONE

could ask for in a rotor! Powerful enough to

turn any TV antenna ... sturdy construction
... and a handsome modern design plastic
cabinet that AUTOMATICALLY turns the
antenna to any position...AND ACCURACY
that presents 40% SHARPER TUNING than
any other automatic rotor!
...AND THEY ARE PRE -SOLD to consumers
in every leading rotor market area with
saturati )n TV SPOT ANNOUNCEMENTS!

Model AR -2 ...complete AUTOMATIC
rotor with thrust bearing ... and handsome
modern design cabinet, uses 4 wire cable

Model AR -1 ...
thrust bearing

C O R N E LL- D U B I L I E R
SOUTH PLAINFIELD, N. J.
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Don't Be Vague... Insist on SPRAGUE

Insist on Sprague
TWIST -LOKS 'LYTICS

Insist on Sprague
BLACK BEAUTY' TELECAPS®

Sprague TVL's fill the top
performance bill in the toughest TV circuits. High temperatures, surge voltages, ripple currents won't faze them.
Like all Sprague capacitors,
Twist -Lok 'Lytics are your
first line of defense against
expensive call-backs.

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-

Insist on Sprague
Accept no substitutes.
There is o Sprague
Distributor in every

sales area in the
United States. Write
for the name of your
nearest source of supply today.

CERAMICS

..

Tiny, tough, dependable

.

in every application
.
whether discs, plates, buttons,
or door knobs. And there's a
Sprague ceramic capacitor to
meet every service need. You
give your customers dependable service, guard yourself
.

.

against costly call-backs,

Trademark

when you use only Sprague
Ceramic capacitors.

scious manufacturers and

servicemen. It's the premium
molded tubular at no extra
cost.

Get your copy of Sprague's latest radio and TV
service catalog C-609. Write Sprague Products
Company*, 105 Marshall St., North Adams, Mass.

SPRAGUE
2

'Distributors' Division of Sprague Electric Company
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Are you overlooking the sales potential of the color-designed
AMPHENOL INLINE antenna? Set owners have their color television
antenna right now if they buy an AMPHENOL INLINE!
In terms of present black & white tv set sales, this puts a
tremendous sales weapon into every dealer's hands.
Their assurance to customers that there will be no antenna
replacement when they convert to color can be the important
inducement to present sales of black & white sets.

06,

15mc
4
15

V

db

V

2

Standard Tuned
reference
Channel

2

64 8
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bolded dhpole
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65 75 mc
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facts

on Color TV

Reception

Fidelity color reception demands these antenna characteristics:
flat antenna gain, no gain or loss greater than ±.75 db within
1.5 mc below and 0.6 mc above the color sub -carrier. The INLINE
gain is within this requirement over the color band on every
channel. Antenna gain must be held down across the FM
frequencies. The INLINE has been engineered for rejection of FM
signals, 88 mc to 108 mc. Antenna must have a single forward
lobe to prevent "scotch plaid" ghosts. All INLINE directivity
patterns reveal a single forward lobe.

Gain chart showing ±0.06 db variation over color modulation band for INLINE, Channel 3

Gain variation over the color modulation band for each
VHF channel should not exceed ±.75 db; the following
table gives figures for the INLINE on all channels.
Channel
2
3
4
5
6
7

AMERICAN

PHENOLIC CORPORATION

Gain
Variation/db

Channel

±0.40
+0.06
±0.12
+0.27
+0.20
+0.20

8
9
10
11
12
13

Chicago 50, Illinois
In Canada: AMPHENOL CANADA LIMITED

Gain
Variation/db
±0.08

+0.04
±0.03
-T-0.20

+0.30
±0.30

LATEST

DATA

GIVING
TYPE

NUMBERS
DESCRIPTIONS

AND
RATINGS
BY JAMES M. FOY

The requirements that must be
met by the designers of radio and

television equipment are constantly
changing and thus creating demands
for new uses of vacuum tubes. We
can see that larger picture tubes in
monochrome receivers and the development of color television have
extended the high -voltage requirements. This means that there must
be high -voltage rectifiers and high voltage regulator tubes capable of
withstanding higher voltages without
arcing or otherwise breaking down.
Also, since more information must
be transmitted and received in color
television, tubes are needed which
are capable of passing a wider band
of high frequencies. These are only
afew examples of the continuing need
for tubes which satisfy the demands
of advancing and changing designs.

In the design of new equipment,
in some instances, tubes that are
already in existence can be adapted
to meet new requirements; and

wherever

this

is possible, manu-

facturers prefer to do so. In'other
cases, it is necessary to design a
new tube to meet a specific need.

Whenever a tube is changed in
mechanical or electrical construction,
a change in type designation is desirable in order to avoid confusion when
making replacements. We do not
know exactly how these new type
designations are selected; apparently
several different methods are used.
In some cases at least, when the
change is mechanical and the electrical characteristics are not radically

CHART

GENERAL

- Coated Filament

in the type designation. For example,
the 6BQ6GT and the 6BQ6GA manu f a c t u r e d by the General Electric
Company are electrically the same,
but the 6BQ6GA has been changed in
physical construction to improve
some of the characteristics. When
the electric al specifications are
changed, this usually means an
altogether new number will be assigned to the tube.

BASING DIAGRAM

Series

Filament Voltage, AC or DC
Filament Current

2.5...
0.2

.

...

Parallel
125
0.4

Direct Interelectrode Capacitances, approximate+
Plate to Filament

Volts
Amperes
1.5

µuf

Tube

MAXIMUM RATINGS

KEY
RETMA 8FV

FLYBACK RECTIFIER SERVICE*
DESIGN -CENTER VALUES UNLESS OTHERWISE INDICATED
Peak Inverse Plate Voltage
DC Component
Total DC and Peak
Steady -Statu Peak Plate Current
DC Output Current

15000
- - -

21000

- - -

80

80

2.0

1.0

- -

-

33000°
- - 0.2

Volts
Volts
MA
MA

AVERAGE CHARACTERISTICS
Tube Voltage Drop, approximate
Ib = 7.0 Milliamperes DC

Fig. 1. High -Voltage Rectifier 2V2. (Sample
Courtesy of General Electric Co.)

altered, a letter is added to or changed

I

2V2 DIODE
Description and Rating

Cathode

2V2

150

. Under

+

Without external shield.

* For operation in a 525 -line, 30 -frame television system as described in "Standards of Good Engineering Practice Concerning Television Broadcast Stations", Federal Communications Commission.
The duty cycle of the voltage pulse must not exceed 15 percent of one scanning cycle.

°Value given is to be considered as an Absolute Maximum Rating. In this case, the combined effect
variation, manufacturing variation including components in the equipment, and adjustment of equipment controls should not cause the rated value to be exceeded.
of supply voltage
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have

Horizontal-Deflection
Amplifiers 12CÚ6 and 25CU6

Volts

no circumstances should the filament voltage for parallel -filament operation be less than
1.05 volts cr more than 1.45 volts; for series -filament operation the filament voltage should never be
less than 2.1 volts or more than 2.9 volts.

manufacturers

recently announced the introduction
of several new types of tubes and
some improved versions of old ones.
Since we as service technicians, will
be encountering these tubes in the near
future, it is well that we know something of why they were designed, their
construction, and characteristics.

CBX-Hytron has announced the
addition of the 12CU6 and the 25CU6
to their tube line. Except for filament
voltages, these tubes are identical to
the 6CU6 which was described in the
February 1954 issue of the PF INDEX.
*

*

Please turn to page

33

*

*
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it once .. .
They view it day after day:

You see

BE SMART

... install
be

ier

an RCA picture tube

Ake

a

...

customs,

RCA takes no chances with its reputation for qualityits picture tubes are quality -controlled throughout production.
And you take no chances when you install RCA picture tubes. Your
customers will recognize the familiar RCA emblem-what it stands for:
Top materials, top workmanship ...top product! Build your reputation
for fine service with the finest picture tubes made RCA.
See your local RCA Tube Distributor for your RCA Picture Tube needssizes from 3" to 27". There's an RCA Picture Tube for virtually
every set, regardless of make, in RCA's "Balanced Line."

-

le)
6

RADIO CORPORATION
ELECTRON TUBES

of AMERICA
HARRISON,

N..
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PART

V

COLOR RECEIVER CIRCUITS

TRAINING SERIES
by

The discussion of the color -receiver sections which
are similar in operation to monochrome -receiver circuits
has progressedas shown by the shadedblocks in Fig. 5-1.
The additional blocks indicate those sections which are
to be covered in this discussion. It can be seen that with
the exception of the picture tube, sufficient circuits are
represented by the blocks inthis diagram to effect black and -white operation. This conforms with the compatibility
requirements of color television, since an important
function of a color receiver is to reproduce black -and white pictures correctly.

This discussion begins with an analysis of the
luminance channel and progresses with subject material
covering the AGC circuit, the sync circuits, the vertical oscillator and output stages, and the horizontal oscillator.
Finally, there is a discussion on the operation of an unusual high voltage circuit and a description of the power
supply for the entire receiver.
The Luminance Channel

The main function of the luminance channel is to
amplify the luminance portion of the video signal. This
signal is comparable to a monochrome signal in that it

LMNANCE

rEY

CMAMEi

o

BURST
TAKE

-OFF

SYNC

SEP

VERT

SWEEP
OUT

20512

osC

20512
SWEEP

DC CONVERGENCE

MV

TMI

of the image. From
this standpoint, the function of the luminance channel can
be compared with that of the video amplifier in a monochrome receiver. It will be shown that the luminance
channel may use two or three stages in order to obtain
the desired brightness signal.
A secondary function of the luminance channel is to
introduce a specific time delay in the brightness signal.
This is necessary because all video signals undergo a
time delay in proportion to the bandpass limits of the
circuits through which they pass. The time -delay factor
increases as the bandpass is narrowed. Since the luminance channel must pass a wider range of frequencies
than the chrominance channel, the bandpass of the luminance channel is much wider than that of the chrominance
channel. Were it not for a special design, it, would take
a longer time for the color signal to pass through the
chrominance channel than it would for the luminance signal to travel through the luminance channel. Since for
each picture element these two signals must arrive at the
circuits of the picture tube at the same time, the luminance signal must undergo an extra time delay. This
delay is accomplished through the use of a special delay
circuit in the luminance channel. The characteristics
of this delay circuit will be covered in the following circuit discussion.

Issue.
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schematic drawing of the luminance channel used

in the RCA Model CT -100 appears in Fig. 5-2. The composite picture signal at the input of the luminance channel
is shown in waveform W1. This waveform was taken during a color -bar transmission and consists of luminance,
chrominance, and sync information. Since the only in-

formation desired at the output of this channel is the
luminance signal, take-off points for the other signals are
provided in the first video -amplifier stage.

The 3.58 -mc trap consisting of L30, R79, and C68
which are in the plate circuit performs two functions. It
provides a take-off point for the color -burst signal, and
it also traps the chrominance-subcarrier frequency in
order to prevent 3.58 -mc brightness variations in the
picture. Waveform W3 shows the signal at the color burst take-off point.

VOLTAGE

Partial Block Diagram of a Color Receiver, Showing
Sections Previously Discussed and Those To Be Covered In This
Fig. 5-1.

M. Ray

The take-off point for the chrominance signal is in
the cathode circuit of the first video amplifier. A 4.5 -mc
trap in this circuit is used to prevent any remaining sound
signal from appearing in the chrominance channel. The
signal available to the chrominance channel can be seen
in waveform W2.

AGC

SUPPLY

Oliphant and Verne

represents the brightness variations

A

SPKR

C. P.

Sync information for the horizontal- and vertical sweep sections is also supplied from the first video amplifier plate circuit. The sync take-off point follows
the 3.58 -mc trap. The signal available at this point is
shown by waveform W4. Note the absence of the 3.58 -mc
component by comparing waveforms W3 and W4.
7

Don't waste time and
money hunting for
exact replacements
or waiting for delivery
of out -of -stock items!

Making the most of Centralab's new Fastatch* Custom Controls?

Unique plan
keeps 4,000 combinations of resistance and taper
IN STOCK at your Centralab distributor

Never before has it been so easy to get the right
replacement for practically any dual control,
current or future (including color TV)!
With Centralab's new custom -control system,
you take Fastatch front and rear units and simply
do this:

ab

Snap front unit ...
(with outer shaft
cut to length)

To rear unit

...

(with blue shaft001101.1.)11111
cut to length)

Snap on switch
SAFEST FOR

(from Fastatch
KB series)

SERVICING

Add the knobs

-and there's

your custom dual

iFFIrlimewßwow
.

Forinageflivie.-

Note that you don't do the manufacturer's job
-there are no loose parts ... no lugs to bend .. .
no tricky assembling. Fastatch units are completely assembled, tested, and guaranteed by
Centralab.
Have your Centralab distributor tell you
more. And write for bulletin 42-218 to:

.

v!j
CENTRALAB
A Division of Globe -Union Inc.
948-J E. Keefe Ave.,
Milwaukee 1, Wis.

1101111101.30111111.31101111111

NINOWffliwil
*Trademark
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Fig. 5-2. Luminance Channel in the RCA Victor Model CT -100 Color Receiver and Associated Waveforms.

The signal applied to the delay line is obtained from
the split plate -load resistors R81 and R82. The delay
line in this receiver is a piece of special coaxial cable
about 25 inches long. Fig. 5-3 is a photograph of the top
view of the chassis showing the physical appearance and

DE_AY LINE

5-3. Delay Line in the RCA Victor Model
ceiver.
Fig.
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CT -100

Color Re-

location of this delay line. Its equivalent LC circuit
introduces a time delay of approximately one microsecond to the luminance signal. In order to minimize
signal loss and prevent standing waves, the characteristic
impedance of this cable must be matched at both ends.
The resistance at the input of the delay line is 2,700 ohms
which is the value of R82. The terminating resistance
at the output of the delay line consists of R83, R84, and R6.
This series -parallel combination also offers a total
resistance of 2,700 ohms.
The use of a split plate load in the output of the first
video amplifier and the use of the delay line with its
impedance -matching circuits cause a considerable loss
of signal amplitude. The second video amplifier increases
the signal level and reverses the polarity. Series peaking
is accomplished in the plate circuit by the use of L34 and
R91. These components together with C11, R86, R87, R88,
and C70 which are in the cathode circuit afford optimum
frequency response to the Y signal.
The plate load for the second video amplifier in
Fig. 5-2 appears to be the 22,000 -ohm resistor R90. For
a video amplifier, this is comparatively high. Actually,
the load is less than this. Although not shown on the
*

*

Please turn to page 39

*

*
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Your CBS-HYTRON
BUSINESS BUILDERS
ARE

COMING TOO MANY ...TOO FAST

... TO

ADVERTISE!

It would take a dozen ads to tell you all about all of them. Because there
are so many fine, new CBS-Hytron business builders. And there is so much
you'll want to know about every one.

RA
CQS Jumbo Illuminated Clock Si

'(

Certified

3

QUALITY

7 6 5

YOUR

NAN.

cerirfred

QUALITY SERVICE

il 12

lo
9
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DIO...TELEVISION

air7i...:
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¿rs

67C

SF

SERVICE tr'. TUBES

MERE

Solder Dispenser
and Refills
-

CQS Repair Sticker

Phillips

rime Coat

... with

he

screwdriver
blade I

Hollow -ground
standard
screwdriver
blade

CTS -RATED

6/12/25CU6
complete
1

CBS.% Colortron

"205"

.

.

.

a ding

!or

1/4

cture tube

-inch hez

s_.ocket

BUT THEY'RE ALL

HERE...

Edition,
gives you the complete, interesting story. A dozen
pages loaded with dozens of new and older CBSHytron business builders described in detail. Get your
free Business Builders Catalog now. Ask your distributor
or write direct.
NEW BUSINESS BUILDERS CATALOG, Second

AND HERE'S ANOTHER RED-HOT ONE!
New Seventh Edition
CBS-HYTRON Reference Guide for
Miniature Electron Tubes
Bigger, better Seventh Edition of
this perennial favorite is now ready!
This CBS-Hytron original lists all
miniatures to date, regardless of
make. Contains: 329 types, 79
new. 134 basing diagrams, 27
new. Twelve packed pages of data
you need daily. And it's FREE!
Get your new Miniature Guide,
Seventh Edition, and your new
Business Builders Catalog, Second
Edition, today. From your CBSHytron distributor. Or write direct.
But act now!
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of Columbia Broadcasting System, Inc.
CBS Television
Columbia Records, Inc.
and CBS-Hytron
CBS International
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MILTON S. KIVER
President, Television Communications Institute
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Tuner Alignment

In last month' s issue, we discussed the mechanical and electrical
defects which befall turret tuners, and
some attention was also given to improving tuner sensitivity. In this
month' s column, tuner alignment will
be examined with a view t o w a r d
determining how difficult and how
critical it is. (We are still discussing
turret tuners with major emphasis on
the Standard Coil tuner, since this is
by far the one most widely employed.)

The test equipment required for
tuner alignment is identical to the
equipment needed for video IF alignment; namely, a sweep generator, a
signal or marker generator, and an
oscilloscope. What makes tuner
alignment more difficult, however, is
the fact that signal output from the
sweep generator in the VHF range is
lower than it is in the IF range.
Furthermore, in a video IF alignment
the sweep signal receives the benefit
of three to four stages of amplifica -

10,000 -OHM RESISTOR

l

LEAD TO
OSCILLOSCOPE

erator.

(B) Using

Less

Sensitive Scope and Less Powerful

Generator
Fig. T. Tuner Response Curves.

October 1954, PF Reporter

The actual job of connecting the
equipment to the receiver is
readily carried out. The vertical input terminal of the oscilloscope is
connected into the grid circuit of the
mixer via a series 10,000 -ohm resistor. The scope ground connects to
the receiver chassis. In the Standard
Coil tuner, it is easy to make contact
with the mixer grid circuit because of
an input terminal which is mounted
at the top of the tuner assembly. See
Fig. 2. (Most manufacturers of turret
tuners and other types recognize the
convenience of such a test point and
make some provision for it.)

test
MIXER -GRID
TEST POINT

Fig. 2. Method of Connecting Scope to

Mixer Grid of Standard Coll Tuner in Order to Observe RF Response Pattern.

tion, permitting the technician to
carry out the alignment with an oscilloscope that is not very sensitive
andwith a sweep generator that has a
low output level.

Here, then, is one reason why
service technicians tend to shy away
from RF tuner alignment. Their
(A) Using Sen.itive Scope and Strong Signal Gener-

mean that these signal generators
cannot be used; they can and are.
But they require more skill on the
part of the operator; and where this
skill is lacking, interpretations of
what appears onthe scope screen are
often erroneous.

equipment may not produce a usable
pattern on the scope screen. In place
of the curve shown in Fig. 1A, the
equipment may produce one like that
shown in Fig. 1B. To obtain the curve
in Fig. 1A, a sensitive scope was
used; in the case of Fig. 1B, the
scope used had relatively low gain.
Another difficulty with RF alignment
is in providing accurate markers,
particularly for the upper VHF channels 7 through 13. Most of the popu -

lar -priced AM signal generators
resort to harmonics above 60 megacycles, and the indications in the
harmonic range are not always so
clear-cut as they would be if fundamentals were used. This does not

The sweep generator is connected to the input terminals of the
receiver. The main precaution to
observe is that of matching the output
impedance of the generator to the input impedance of the receiver. The
latter is almost universally 300 ohms
and balanced; whereas, the former
is about 50 ohms and unbalanced. To
bring the two together in a matched
condition requires a simple resistive
network, such as that shown in Fig. 3.
If the attenuation introduced by the
*

*
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SWEEP CABLE
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300

RECEIVER
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120,-

Network for Matching the
Impedances of the Sweek Cable and the
Receiver Input.

Fig. 3. Resistive
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MODEL 690

MODEL 650C

.

VIDEO
GENERATOR

VHF -UHF
MARKER GENERATOR

td

White -Dot generator and TV trouble shooter.

Crystal controlled.

The first instrument of its kind to quickly
localize and accurately identify causes of TV
receiver malfunction.

Provides dual markers with any TV sweep
generator.

Compatible for Color or Black and White.

Non -parallax shadow -type dial greatly
improves reading accuracy.

Ideal for accurate registration adjustment in
color receivers.

Provides for 3.57 MC crystal for color burst,
or any other crystal frequencies desired.

7leetew

7ea are-meet

COMPATIBLE FOR

COLOR

BLACK

or

1

ALL HETERODYNED

ELECTRONIC
SWEEP-ALIGNMENT GENERATOR

MARKER ADDER
Greatly simplifies TV alignment technique.

Absolutely linear sweep signal.

Provides strong base line marker at all points
including traps.

Triple shielded.

Will not change in amplitude or distort

HICKOK design

response curve.

Signal attenuation
microvolts.

*It's

Here!
The

FODEL
B55XC

a

All New

ALL -ELECTRONIC SWEEP.

from

3

to

300,000

Laboratory quality throughout.

COLOR -BAR

GENERATOR

Developed in cooperation with TV manufacturers to meet requirements
for accurate color phase adjustments as well as provides for
adjusting signals and gains in the matrix of color TV receiver.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10566 DUPONT AVENUE
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Quicker Servicing
by Henry A. Carter and Calvin
IN THE SHOP

In recent

a further check, the scope
was connected across the speaker and
the output was observed. The 400 cycle pattern looked very good. The
technician then decided to leave the
set turned on while he worked on
something else, thinking that the trouble must be an intermittent condition.

issues, this column

has featured problems associated

with the finding of troubles in specific
sections of TV receivers. This
month the section to be considered
is shown In the schematic of Fig. 1
and consists of the audio amplifiers
and speaker.

Much to his surprise, nothing
happened until the station faded out
the tone and then came on with program music. The distortion in the
music was immediately noticed. It
appeared that the only frequencies
being affected were those below 300
cycles approximately. All the low
notes sounded very bad. On the other
hand, the high notes sounded very
good.

Protlems which are based on
field experiences will be presented to
show the various kinds of ailments
that show up in the audio sections of
TV receivers. In each problem, the
possibility of tube defects has been
eliminated by substitution. Consequently, the troubles are in components other than tubes and are
therefore those which would most
likely receive treatment on the shop
bench.
Problem No.

Young, Jr.

free. As

Audio Servicing

TV

C.

The first thought that popped
into the technician' s mind was that
there might be speaker trouble. However, a substitute speaker soon dis-

proved this theory.

1

The set was brought into the
shop with a complaint of badly distorted sound; but when the technician
turned on the set to test it, the TV
station was only broadcasting a test
pattern accompanied by a 400 -cycle
tone. This tone signal sounded very
clear and was practically distortion

Since there was uneven distortion
(that is, in the low tones only), the
trouble was believed to be in one of
the audio stages; and since low tones
are usually affected mostly by the
coupling and bypass capacitors, there
were only a few suspected compoCl, C3, C7, C8, and C9. See
nents
Fig. 1.

-

I

6AV6

of

SOUND AMP
01

SUND

nos
c7

2

®

3

fl4

2MEG.

cói

MMF
WeG

130V

IC

output tube.

This proved to be a good step
to take, because the grid voltage was
far out of range from what it should
have been. Ordinarily, the grid voltage of this tube should be zero, but
this time it measured +8 volts, thereby indicating that the coupling capacitor C7 was leaking. By disconnect ing C7 and placing an ohmmeter
across it, a reading of 4.5 megohms
was obtained. This is entirely too
low for a coupling capacitor. In fact,
a resistance measurement through
a paper capacitor should be greater
than 500 megohms.
The technician would not have
been misled and delayed at the onset
of this servicing job if he had piped
some music through the audio section.
He then would have detected the dis tortion immediately.
Problem No. 2

The symptom which appeared in
this problem was a secondary trouble.
By that, we mean that the set first
came in for another trouble which
was much more noticeable, but the
customer asked that this second
trouble be fixed while the set was in
the shop.

OUTPUT

.o

MEG

VOLUME
CONTROL

Capacitors C8 and C9 were
as troublemakers by
trying substitute capacitors in their
place. Since the coupling capacitor
C7 works under a relatively large
potential, it w a s checked next by
measuring the grid voltage on the

eliminated

M

The symptom w as very low
volume at normal control setting.
That is, normal volume level could
not be obtained without turning the
control almost to maximum. This
had occurred over a long period of
time and had not affected the picture
in any manner.

TO BOOST

Fig. 1. Typical TV Audio System.
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There was no hiss, noise, or
noticeable distortion to cause one to
*

*
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55 * *
13

ANOTHER RAYTHEON FIRST!
\II

N

NEW 17" 90° DEFLECTION

PICTURE TUBE

17AV P4

15

5/8"± 3/8

'r 61/2"±3/16"-+

f9I/8"±3/16"

Raytheon leads the way to smaller, light weight, more compact, television receivers with the amazing new 17AVP4 monochrome picture
tube. It is 35/s inches shorter in overall length and approximately 4
pounds lighter than present 17 inch tubes. The type 17AVP4 incorporates a new 90° deflection angle bulb, a 1 inch shorter neck length
and achieves maximum compactness with conventional viewing area.
The 17AVP4 has electrostatic focus, magnetic deflection and features
the same crisp, clean picture that makes all Raytheon Picture Tubes
outstanding for quality.
This important new Raytheon tube, developed and produced at
Raytheon's new modern picture tube plant at Quincy, Massachusetts is
one more reason why you can standardize on Raytheon Picture Tubes
with complete confidence that you are giving your customers the very
latest and best.

'

OLD

19

1/4"±3/8

Remember, Raytheon Picture Tubes are Right for Sight, Right for You, and
always New. Buy them through your nearest Raytheon Tube Distributor.

RAYTHEON MANUFACTURING
Receiving
ewton, Mass., Chicago, III.,
RECEIVING AND PICTURE TUBES

14

OMPANY
leeGtonica

nt=

t anta,

RELIABLE SUBMINIATURE AND MINIATURE TUBES

os

ngeles,

a

SEMICONDUCTOR DIODES AND TRANSISTORS

NUCLEONIC TUBES

MICROWAVE TUBES
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TEST EQUIPMENT
Presenting Information on Application,

Maintenance, and Adaptability of
Service Instruments
Some Alignment Applications
of the Hickok Model 691

Heterodyned Marker Adder
When the alignment technician
uses conventional methods of marker
injection, he must use extreme care
sometimes in order to avoid swamping or distorting a response curve.
Conventional methods refer to those
means whereby a marker may be internally coupled to the sweep generator or may be externally coupled
either through a small capacitor or by
clipping the marker -generator lead
to the receiver chassis.

Especial care is needed when
dealing with sensitive or high -gain
circuits. In these circuits, only a
small amount of sweep signal is
necessary to produce a response of
adequate size; and a correspondingly
small amount of marker signal will
also produce a generous indication
on the response curve, overriding and
distorting Lie true response.
In other instances, it may be
difficult to obtain a marker indication
of usable amplitude by using conventional methods. This would be true
possibly in a low -gain circuit which

a larger sweep -signal input.
Even a maximum marker signal in
this situation may not produce a usable
indication on the response curve.

requires

Another limitation in the usage
of conventional marker -i n j e c t i on
methods is sometimes encountered
by the technician who tries to locate
trap frequencies on a response curve.
The attenuation of high -Q traps is
often so complete that no marker will
be visible at these points unless maximum scope gain is used and the
generator sweep width is reduced.

Still another limitation arises

in those cases in which the marker
must be displayed on a very steep
side of a response curve or at the

discriminator S -curve.
Even if the marker can be seen at
these points, it is difficult to judge
the exact center of the marker.
center

of a

All of these difficulties are eliminated or greatly reduced through
the use of the Hickok 691 heterodyned
marker adder. The marker andsweep
signals are combined in this instrument so that the response curve is
not distorted by the marker and so
that the marker is of the same amp MODEL69O

MODEL

CRYSTAL CONTROLLED
MARKER CALIBRATOR

891

HETERODYNED
MARKER ADDER
SCOPE

.OUTPUT

RESPONSEIÑPUT
INSWPUT

RF

MARKER
INPUT

OUTPUT

Fig. 1. Diagram of

Test Setup Using
Hickok Model 691

OSCILLOSCOPE
MODEL 695
TV RECEIVER

HORIZ
INPUT
VN11'ÚT

CJ1D

SWEEP

SWEEP INPUT
TO RCVR CIRCUIT

GENERATOR
OUTPUT
TO ADDER

RCVR OUTPUT
RESPONSE

HORIZ

SWEEP

RF
OUTPUT
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Heterodyned Marker
Adder.

Gy

Paul e.

S'itzith

litude at all points on the response
curve, even at trap points and on the
base line. Operation of this system
requires the use of separate sweep
and marker generators, the Model
691

marker adder, and an oscillos-

cope. These instruments are all interconnected in the manner indicated
in the block diagram of Fig. 1.

Operation is as follows: Two
outputs of the same sweep signal are
provided on the Model 695 sweep
generator. These outputs are isolated
internally to a certain extent, with a

corresponding reduction of interaction. One output signal is fed to the
circuit under observation to form the
response curve. The other output is
applied to the sweep input terminal
of the marker -adder unit. The calibrated RF marker from the Model
690 calibrator is applied to the marker
input terminal of the Model 691; and
these two signals, the sweep and
marker inputs, are heterodyned in
the mixer stage of the 691. The resultant combined signals a r e then
applied to a low-pass filter toattenuate the high frequencies, with t h e
result that a sharply defined marker
is obtained and is correctly located
at its corresponding frequency on the
sweep signal. This marker signal is
then amplified in the amplifier stages
of the marker -adder unit and is combined with the response from the

receiver in the output

of the unit.
Since the sweep signals to the marker
adder and to the receiver are both
obtained from the same source, the
marker will be at the correct position
when it is combined with the response
from the receiver. Also, since the
marker is not applied to the receiver

15

Thousands of separately sealed
tiny cells, filled wit h inert gas, make
this waterproof cable stable and

UHFaVHF

efficient electrically.

LEAD -1 N
ADVANTAGES:
1

2
3

4
5

6
7

9

10
11

Lowest losses at UHF and
VHF frequencies.
Great abrasion resistance and
mechanical strength.
No time-consuming end seal
required; easy to install.
No internal moisture to cause
signal loss.
No kinking when used with
antenna rotors.
Resistant to snow, ice, rain,
and wind.
Resistant to ultraviolet rays
from the sun.
Uses Belden Weldohm conductor for long conductor life.
Can be clamped tightly in
stand-off insulators without
crushing. No special fittings
required.
Conductor spacing is constant
even when the lead-in is
transposed.
No stripping problem for attaching the conductor.

This heavy wall of brown virgin
polyethylene protects the cable
against mechanical abuse and
damage from ultraviolet sun rays.

This completely new 300-ohm line results from the development
of a new cellular plastic core where each separate cell is filled
with an inert gas to make an efficient cable with the lowest
possible losses at both UHF and VHF frequencies. With this
absolutely waterproof cable, no sealing of the ends is necessary.
Celluline cable can be fixed in stand-off insulators without
crushing. The thick outer wall of polyethylene serves to protect
the cable from abrasion and sun damage.
By fusing only virgin polyethylene, the wall can be made
smooth-absolutely free from rough spots-to prevent the
adherence of dust and other impurities which would increase
the losses.
The copper -covered steel strands, which make up the conductors, assure 49% greater resistance to breaking from flexing
or stretching than any all -copper conductor.

8275
CELLULINE
TRAN SMI
LINE
S S

6911e
16
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slopes of the response curve. This
characteristic is illustrated in Fig. 4
in which the marker is on the slope of
the curve. For Fig. 4A, the marker
was applied through the marker -adder
unit, and the response curve can be
seen to be unaffected. For Fig. 4B,
the marker was applied through the
receiver chassis, and some disturb-

ance in the response curve is apparent. Figs. 5A and 5B show the
marker in the trap position. Fig. 5A
was obtained through the use of the
marker adder, and Fig. 5B was obtained with marker injection in the
conventional manner. The marker is
easily visible in the former instance;
but in the latter case it is hardly discernible, having been attenuated by
the trap action of the receiver

circuits.

GENERATOR.e=.,,

Fig. 2. Alignment Instruments Used With the Hickok Model 691 Heterodyned

Marker

Adder.

circuits at any time, it cannot distort
or swamp the response curve in any
manner and it is not attenuated by any

trap action in the receiver.

The Model 691 marker adder is
provided with amplitude controls for
marker size and response -curve size.
These controls can be adjusted to
maximum, if necessary, without affecting the operation of the circuit
under test. This is in direct contrast
to conventional methods in which, if

the technician desires

a larger
marker indication or larger response curve size, he must either increase
the scope gain or increase the signal

(A) Us ng

(B) Using

Model 691 Marker Adder.

Conventional Marker -Injection Methods.

Fig. 3. Markers on the Peak of Video IF Re-

sponse Corve.

October 1954, PF Reporter

input to the receiver. There is danger in the latter case of overloading
the receiver circuits.
In order to illustrate the advantages of the use of a marker adder
in comparison to conventional methods
of marker insertion, a monochrome
TV receiver was placed on our laboratory test bench and both methods
were used as they would be during an
actual alignment. A photograph of the
test instruments and receiver connected in the proper manner appears
in Fig. 2. Actual photographs of waveforms resulting from both methods
of marker application appear in Figs.
3 to 7. For each waveform, the
blanking switch of the sweep generator was set to blank the return sweep,
thus providing a reference base line.

Fig. 3A is the response of the
video IF strip and was obtained at the
video detector. The marker was introduced through the Model 691 marker
adder. For Fig. 3B, the marker generator was disconnected from t h e
marker adder, and the marker signal
was applied by clipping a lead from
the marker generator to the receiver
chassis. A shielded lead was used,
and both the shield clip and the center
clip were attached to the chassis at a
small distance from each other. When
the marker is applied in the latter
manner, it can be seen in Fig. 3B
that the response curve is considerably reduced in amplitude and that the
trap points are forced nearer the
base line. The marker, positioned
as it is at a point of maximum sensitivity on the response curve, has a
greater distorting effect than it would
have at a less sensitive point on the

Fig. 6 illustrates how both
sound and video markers may be
viewed at the same time through the
use of a 4.5 -mc crystal in the Hickok
690 generator. More will be said
aboutthis feature later in the article.
When making trap adjustments
through the use of the Model 691, trap
points on the response curve a r e
easily located, since there is no trapping action onthe marker signal with
this method. The maximum attenuation of the trap at the desired point
can then be determined by watching
the effect on the response curve as
the trap is adjusted. If the attenua tion is very great, it may be necessary to increase the scope gain and
decrease the sweep width for maximum visibility at the trap region, as
was previously mentioned. For those
*

*

Please turn to page
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(B)
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Model 691 Marker Adder.

Using Conventional

Marker -Injection Methods.

Fig. 4. Markers on the Slope of Video IF Re-

sponse Curve.
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They combine dependable

products with skilled workmanship.
They know they can depend
on Du Mont Teletrons
to do more for their service.

Allen
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Replacement Sales, Cathode-ray Tube Division,
B. Du Mont Laboratories, Inc., Clifton, N. J.
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current flowing through it,

of

we can

say that:
W

=

(3)

I2R.

These formulas can be transposed in
such a manner that the value of any
one of the terms can be found if we
know the values of two others.

RESISTORS

Types

Practical Data on Types,
Characteristics, and

Application

When

we consider

resistors,

many of us have a tendency to regard
them as relatively uncomplicated
units in :he circuit. We select a

replacement resistor that nominally
provides the resistance value and the
power dissipation that the circuit
calls for, and perhaps we do not take
time to investigate the various types
of resistors and the differences in
the i r ckaracteristics. Actually, a
resistor is an important item in any
circuit. la the design of some critical
circuits such as those found in audio
high-fidelity systems and in television
receivers, the distributed inductance
and capacitance and the noise factors
of resistors are given special
consideration. More about t h e s e
properties of resistors will be discussed later in this article. At this
point, perhaps it would be worth while
to take a look at some of the resistors
now in common use and to analyze
their construction and operating
characteristics more closely.

first introduction to radio theory that resistors
We know from our

are circuit elements used to reduce
or limit tt e current flowing in a circuit
or to produce a required voltage
drop. They are rated according to
their resistance and according to their
ability to dissipate power. For use
in radio and TV receivers, their
resistance values vary from a fraction

current, and voltage, we can always
figure the dissipated heat when two
or more of the aforementioned values
are known. If we know the voltage
across a resistor and the amount of
current flowing through it, we can
figure dissipation with the formula:
W

=

(1)

EI,

where
W

E

=
=

I =

power in watts,

voltage in volts,

current in amperes.

resistance value and
the voltage developed ac r o s s the
resistor are known, we can compute
power with the formula:
When only the

2

W

(2)

R '

where
R =

resistance in ohms.

Similarly, when we know t h e
value of the resistance and the amount

resistor limits the passage
current by exerting a certain

of

amount of friction upon the moving
electrons; and, as with mechanical
action, heat is generated when friction
is present. The amount of heat
generated is dependent upon the value
of the resistance and upon the amount
of current flowing through the resistance. Since Ohm's law gives us the
relationship between resistance,
October 1954, PF Reporter

If a study is made of the construction of the wire -wound resistor,
the specific resistance of the wire
used in the resistor will be found to
be a governing factor. Specific
resistance can be defined as the
resistance of a conductor made of the
subject material and having a length
of one foot and a cross-sectional area
of one circular mil. For example, the
resistance of a copper conductor with
the aforementioned physical dimensions is 10.55 ohms at zero degrees
centigrade; therefore, the specific
resistance of copper is 10.55. Almost
any electronics handbook will list the
specific resistances of the most commonly used metals and alloys; and
when this fact is known, the resistance
*

*

Please turn to page 84

*

*

(A) Metalized-Film Composition.

more megohms
and their power ratings vary from
one quarter watt to one hundred watts
or more.
of an ohm to ten or

A

Resistors take on a wide variety
physical shapes, as evidenced by
the photograph in Fig. 1. There are
two general types of resistors in use
today. Basically they are: (1) the
wire -wound resistor which uses a
wire made from some metal or alloy
of metal having a high resistivity and
(2) the composition resistor which
uses as its active resistance element
some form of carbon or various compounds of metal. The latter type
almost always has its resistance
material held together by some form
of binder and depends upon the limited
area of contact between adjacent
particles for its resistive properties.
Fig. 2 shows cutaway drawings of these
two types of resistors.
of

(B)

Flot Wire -Wound.

(C) Carbon.

Fig. 1. A

Variety of

(D) Flat -Strip

Wire -Wound.

Resistors.
(E)

Matched -Pair.
(F)

Rectangular Wire -Wound.

+ti

(G) Flexible Wire -Wound.

(H)

Negative -Coefficient.
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YOU CAN FILL ALL
YOUR FUSE NEEDS FROM
ONE SOURCE

... by Standardizing
Just turn to BUSS for all your fuse
requirements in any size from
1/500 ampere up. The line is complete:-standard type, dual -element
(slow blowing), renewable and
one-time types . . . plus a companion line of fuse clips, blocks
and holders.
You'll find that by obtaining all
your fuses from one source you can
save time and money by simplifying
your purchasing, stock handling
and records.
Why BUSS fuses give "trouble -

free" protection.
To make sure of dependable
electrical protection under all serv-

on

BUSS FUSES

-

ice conditions,
every BUSS fuse
normally used by the Electronic
Industries is tested in a sensitive
electronic device that rejects any
fuse not correctly calibrated, properly constructed and right in all
physical dimensions.

-

BUSS is
In sales and service
the fuse your customer knows. In
the past 39 years millions and millions of fuse installations for home,
farm and industry have firmly established the BUSS trademark. So
when you furnish a BUSS fuse the
quality is never questioned. That's
why you'll find it's just good business to handle only genuine BUSS

fuses.

N E W Complete
TELEVISION
FUSE

LIST

proper fuse to use
How fuse is mounted
What fuse protects
Shows

SEND TODAY FOR YOUR FREE COPY!

Makers of a complete line of fuses for home, farm, commercial, electronic and
20

industrial use.
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Circuits and Equipment
Used to Receive
Ultra High Frequencies
Gy

ealv«

qt.

The UHF signal is converted to
afrequency which can be received on
VHF channels 4, 5, or 6 of the television receiver. Any of the three
channels not already being used in
the locality may be selected.

There are two front -panel controls, the ON-OFF switch and the
channel selector. In the OFF position
the VHF antenna terminals are conONO

SWITCH

CHANNEL SELF C"

Fig. 1. Front View of Astatic Model UHF.

ASTATIC MODEL UHF

The Astatic Model UHF shown
in Fig. t is a UHF converter which
is manufactured in Conneaut, Ohio,
by the Astatic Corporation. This unit
features a completely isolated power
supply which operates on 105 to 125
volts AC at 60 cycles only. The layout of components of the power supply
and the On -Off switch are shown in
Fig. 2.

nected to the terminals marked "To
Receiver." This automatically connects the VHF antenna to the TV
receiver when the UHF converter is
switched off. In the ON position, the
VHF antenna is disconnected and the
output from the converter is connected
to the TV receiver. The channel
selector 14-83 also serves as the
station indicator.

Both preselector tuning and

oscillator tuning are accomplished by
the use of tuned resonant lines. These
lines may be seen in Fig. 3.
In this unit two stages of preselection are used; each one of these

Fig. 2. Bottom Chassis View of Astatic Model UHF.

October 1954, PF Reporter

Fig. 3. Tuned Lines in the Astatic Model UHF.

employs one tuned line. The output
from the preselector stages is coupled
to the crystal mixer. Some of the

components associated

with the

crystal mixer and preselector stages
may be seen in Fig. 4.
The crystal mixer used in this
unit uses a low -noise type of crystal,
the 1N72 or the 1N82. The output
from the crystal mixer is a product
of the heterodyne action between the
incoming signal which is passed by

Fig. 4. Top Chassis View of Astatic Model UHF.
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STANCOR
YOUR MOST COMPLETE SOURCE OF

EXACT REPLACEMENT
TV TRANSFORMERS
Designed from original manufacturers
specifications, STANCOR exact replacement

transformers faithfully duplicate the ratings
and mounting styles of the original unit.
There is no skimping on wire, insulation or
laminations. They will equal or better the
performance and quality of the original and
every STANCOR transformer is individually
tested before packaging.

NEW... and typical of STANCOR
exact replacements is the DY 13A Deflection Yoke, exact replacement for all Muntz 24" and 27" sets.
There are no leads to solder the DY -13A
plugs into the set. Bulletin 495 listing models
using this yoke is available from your distributor or from STANCOR.

Stancor
transformers
are listed in:
Photofact Folders
Counterfacts
Radio's Master
File-O -Ma tic

CHICAGO STANDARD
TRANSFORMER CORPORATION
3594 ELSTON AVENUE

CHICAGO 18, ILLINOIS

EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y
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Fig. 5. Schematic of Astatic Model UHF.

the preselector and the output from
the 6AF4 oscillator.

Company of Plainville and Stamford,

The network formed by L10,
L11, L12, L13, and C13, together with
the associated distributed capacity
restricts the output from this converter to TV channels 4, 5, and 6.
This network is shown on the complete
schematic which is presented in Fig. 5.

The function switch is labeled
for the three positions of OFF, 2-13,
and 14-83. The television receiver
may be connected to the AC outlet on

CARDWELL MODEL

VARIABLE CAPACITOR

the rear of the converter, and the
function switch is then used to control power to the television receiver.
The ON-OFF switch of the receiver
should be left in the ON position when

ES -1

The Cardwell Model ES -1 UHF
converter shown in Fig. 6 is manufactured by the Allen D. Cardwell

PRESELECTOR

Connecticut.

OSCILLATOR
VARIABLE CAPACITOR
AND INDUCTORS

this setup is employed.
Fig. 6. Front View of Cardwell Model

*

*

Please turn to page

55

*

*

6AF4

Fig. 7. Right Chassis View of Cardwell Model
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ES -1.

ES

-1.

Fig. 8. Left Chassis View of Cardwell Model

ES

-1.
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Now!

gives you the mo

TECHNICALL`
PERFECTE
TV ARRAY

in the entire w

d

THE NEW

VHF
SUPER PERFORMANCE

ON VHF

-

EXCELLENT

PERFORMANCE ON

UHF

CAL -V -BEAM" DIPOLS

AND MOST UNIFORM

FOR

MAT

s

LINE

300

FULL

OR

200 CHM
BAN)

ENTIRE

OSS

ASSEMBLED

INSTAL

LY

-

- designed to obsolete all

AN[

PERM

existing TV arrays, provides maximum
gain, maximum F/B ratio, minimum
spurious lobes, no phase shift
best for B&W or Color TVA.

NO PHASING (PHAS

TRANSFORMERS ATTAC
DHM LINE OR

200

-

OH

LOW LOSS LINE
ALL ALUMINUM

LIGHTWEIGHT

CONSTRUC-104

-

DURABLE

NO RIVETS TO WORK LOOSE

AND BECOME NOISY!

The best S/W/R, S/N/R and H -E plane pattern TV Array ev
vised. Utilizes the Patented "Conical -V -Beam" theory to per
n.
"Conical-V -Beam" dipoles provide true broad -band char
tics
with maximum gain and signal to noise ratio with NO PH
IFT.
New transmission line and spline back provide the
pattern
on all channels. If you've tried he rest Now! Try t
st!

-

LIST PRICES:

Model 201 (Single Bay)

$2650

Model 202

(2 Bays Stacked)

$5700

Model 204

(4 Bays Stacked) $12400

ASBURY PARK 10
NEW JERSEY

"Conical -V -Beams" are produced under
British Patent No. 697,485
24

- other

U. S. Patent No. 23,346, Canadian Patent No. 500,436 and
patents pending. Sold only through authorized distributors.
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examieide
DESIGN
MOTOROLA CHASSIS WTS-518Y

eeativie,i

The Motorola WTS-518Y chasin Fig. 1 is equipped
for reception of VHF and UHF channels. This receiver has a complement
of eighteen tubes plus the picture tube.
The sound IF is 21.9 megacycles,
and the picture IF is 26.4 megacycles.

sis, shown

Video

The IF strip consists of three
stages of IF amplification. Each
stage employs a 6CB6 in accordance
with conventional practices. Transformer coupling is utilized throughout
the IF stages and between the third
IF amplifier and the video detector.
An absorption trap tuned to 21.9
megacycles is incorporated just ahead
of the video detector. AGC voltage is
applied to the first and second amplifiers in the video IF strip.

When servicing this chassis, it
is well to remember that one side of
the AC line is connected directly to
the chassis. For the safety of the
user as well as for the service
technician, the various control shafts
are insulated from the chassis. In
addition, insulating blocks are used
when chassis are mounted in metal
cabinets. Even with these provisions
it is a gocd idea to use an isolation
transformer when servicing or adjusting these receivers.

The main difference between the
IF strip in this receiver andthe strips
in some of the earlier Motorola receivers is in the use of only a single

trap.

VHF Tuner.

This particular Motorola r e ceiver utilizes the WTT-24 series of
VHF tuners which are of the switch
type and cover channels 2 through 13 .
The mounting of the tuner beneath the
chassis is similar to the arrangement
used in previous models, and this may
be easily seen in Fig. 2. Removal of
the chassisfrom the cabinet is necessary to gain access to the tuner tubes .
The first stage of amplification
for the incoming signal is provided

IF.

Fig.

'1.

Video.

Motorola Chassis WTS-518Y.

by a 6CB6 pentode connected as a

conventional RF amplifier. The triode
section of a 6U8 serves as the oscillator, and the pentode section serves
as the mixer. The AGC voltage developed within the receiver is applied
to the control grids of the RF amplifier and the mixer. The output of the
mixer stage is coupled to the first IF
amplifier by means of a double -tuned

transformer.

Video detection is accomplished
by a germanium crystal diode connected as a series detector. T h e

composite video signal from the detector is fed to the grid of the 12BY7
video amplifier. The value of resistance in the cathode circuit of the
video amplifier is determined by the
setting of the contrast control. The
plate circuit of the video amplifier
contains a parallel -resonant trap
tuned to a frequency of 4.5 megacycles.

The video signal from the 12BY7
is fed to the cathode of the 21YP4
picture tube. Provisions are included
in the picture -tube circuitry for varying the brightness level.
Sound.
Fig. 2. Bottom View

of the Motorola
Chassis WTS-518Y.

The sound take-off is located at
the plate of the video amplifier. The
signal is coupled to the grid of the
6AU6 sound IF amplifier through a
2.2-mmf capacitor. The grid circuit

of

this stage also contains a resonant
tuned to 4.5 megacycles.

circuit
*
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FOR
$247.50

SERVICING

(Suggested User Price)

Add These Two New
RCA Test

Instruments

to Your Present
B & W

Equipment

$147.50
(Suggested User Price)

RCA WO -88A

(5")

and WO -56A

RCA WR 89A

Crystal

(7') Oscilloscopes

Calibrator

-essentially flat re.

provides the accuracy
essentialf or color work.
Continuous frequency
coverage from 19 to 260
Mc with built-in 2.5 -Mc
crystal calibrator and
4.5 -Mc crystal oscillator.

sponse to 500

Kc-

excellent for most color
servicing. For certain
applications, such as
measurement of 3.58 Mc signals, the new

-78A wideband
'scope is recomWO

mended.

WR -59C Sweep Generator

RCA VoltOhmysts*

includes the essential

with high -impedance
inputs and isolating
probes are tops for
color. Accessory high -

video sweep range,
down to 50 Kc for
checking and adjusting
video and chrominance

circuitry and band-pass
filters. The new accessory WG -295A Video
MultiMarker provides 5
simultaneous markers,

voltage probes extend
range to 50,000 volts.
Accessory demodulator

probe extends frequency range to 250 Mc.

with finger -touch
identification.

RADIO CORPORATION
TEST EQUIPMENT

of AMERICA
HARRISON, N. J.

TMK.
26
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A PORTABLE LOUDSPEAKER SYSTEM
Jensen Model
DU -202

A good loudspeaker system
must be used if high quality reproduction is to be obtained from any
sound system. Many portable sound
systems in particular suffer from the
effects of the inadequate loudspeakers
with which they are equipped. In
these portable systems
whether
portable record players, tape recorders, electronic musical instruments, or sound -reinforcement
installations such as those used for
lectures or with dance bands
the
amplifiers and associated equipment
are capable of producing very satisfactory results. The loudspeakers,
however, are the weak link in the
system and can be responsible for
the poor quality of the reproduced

-

-

inadequate loudspeakers used with
many of the portable installations
produce a great deal of loud noisy
sound instead of the balanced, wide range reproduction desired.
In previous discussions in this
column, the need for a good loudspeaker system housed in a suitable
enclosure has been stressed. The
Jensen Duette Portable DU -202
(Fig. 1) meets the basic requirements
set up in these discussions. It is a
complete, w ell -engineered system
composed of a woofer -tweeter combination operating in conjunction with
a divider network in a small but
effective enclosure of special design.
Enclosure or Case

sound.
Since most really good loudspeaker enclosures are large and
heavy, it is difficult and impractical
to transport and handle them with a
portable system. Consequently, the
insufficiently baffled and inherently

CELULAR HORN

Duette

A description of the enclosure
will be given first in the discussion
of the outstanding features of the
DU -202 because the enclosure does
so much toward making this loudspeaker system a very practical unit
for portable use.

METAL BEZEL

PLASTIC
GRILLE CLOTH

CATCH

Fig. 1. Front View of

HOOKS FOR
STORING CABLE

Jensen

DU

-202

Portable Duette With

Front Cover Re-

by ROBERT

B.

DUNHAM

Most of the features of the case
can be seen in Figs. 1 and 2. It is
small (11 inches high, 24 1/4 inches
long, and 11 1/4 inches deep with the
lid in place), and the complete unit
weighs only 21 pounds. Some idea of
the thoroughness of design can be
obtained f r o m items such as the
plastic handle and the spring type
washers which make the handle

rattleproof.

Four large rubber feet are
attached to one end of the case, and
another set of four are located on one
side so that the DU -202 can be used
in either a vertical or horizontal
position.
The exterior of the case is
covered with black leatherette. For
contrast the front panel is covered
with gray Fabrikoid which, with the
metal trim and silver -colored grille
cloth, gives the complete unit a very
good appearance.
The lid, which fastens to the
case proper by means of two catches
of suitcase type, is provided with
four hooks on which to store the 25 foot connecting cord. A web strap
in the middle of the lid is convenient
for carrying two or three boxes of
tape or some such items.

moved.
25 -FOOT

CONNECTING
CABLE
STRAP
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The back of the totally enclosed
case is held into place with 14 wood
screws. When these screws are removed, the back can be lifted aside
(Fig. 2) to reveal the woofer, tweeter,
and divider network mounted in place
in the interior. One interesting
27.

AKR

FREE

DIN

IWING S

/UEWF_S'T ASTBON SPECIAL OFFER includes
complete BLUEPOINT®capacitor stock!

New ASTRON introductory offer is giving service technicians a complete
assortment 166 units 36 different popular values of fabulous
BLUE POINT plastic tubulars at 55% off list plus free "Swing Bin"
for better servicing. Individual "Swing Bins" swing out. Keep entire
capacitor stock in easy reach ... off the bench for more work space.
Visual stock control.

-

-

How you saved

-

Fabulous BLUE POINTS are newest, most dependable molded plastic
capacitors made. New solid thermosetting impregnant for high capacitance stability continuous 85°C operation WITHOUT DERATING
bonded shell and seal impervious to heat and moisture
low power
factor
high insulation resistance
individual tests all add up to
guaranteed performance of ASTRON BLUE POINTS.

28

$6992

Total

-3997

Savings

POINTS

112995
off list

PLUS
FREE SWING BIN

Available nationally through authorized distributors.

Export Division: Rocke International Corp., 13 East 40th St., N. Y., N. Y.

Swing Bin

55%

-

EAST NEWARK. N. J.

+522

your deal price

Get in on this sensational offer today. Jobber stocks are limited.
Be sure get yours now!

255 GRANT AVENUE

BLUE

only

-

ASTBON
CORPORATION

$6470

DEALERS-This special offer available from local
distributors or write to ASTRON for full details.
In Canada: Charles W

Pointon,

6

Alcina Ave., Toronto 10, Ontario
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plugging the input c on nec f or (a
P-302CCT Jones plug) into the appropriate socket (S-302AB Jones socket)
shown on the back of the case in

SUPPORTING
POST

DUCT
CELLULAR

Fig. 2.

HORN
COMPRESSION THE
DRIVER

UNIT

UT( TRANSFORMER

(TWEETER)

BACK

1

Fig. 2.

-MFD

of

CAPACITOR

Interior View

DU -202

With Back

Removed.

SMAEL

6.8 -OHM

BAFFLE

RESISTOR

-INCH
WOOFER
B

8

-OHM OUTPUT

In their literature and instruction
sheets, Jensen always stresses the
desirability of c or r e c t impedance
matching of the loudspeakers to the
amplifiers ; and they furnish the
Z-3422 to facilitate such matching.

SOCKET
4

-OHM OUTPJT

SOCKET

thing to note is the fact that no sound absorbing material is used in the
interior of the enclosure.
The narrow 1/2 -inch by 8 1/2 inch opening of the duct between the
front panel and the small baffle on
which the woofer is mounted behind
the grille can be seen in Fig. 2. This
duct functions with the cubic content
of the enclosure to load the loudspeaker properly. This unique design
accounts for the smooth wide -range
reproduction obtained from the
DU -202, particularly the extended
low -frequency response.

MFD

50V

BWF

TWEETER

an

!NPUT
S(XXET

4..
FNPUT

C1f4FT

el

1

d1

Fig. 3. Schematic of DU -202 Divider Net -

work.

Woofer
The woofer is a special 8 -inch
PM loudspeaker designed for use in
the DU -202 enclosure. By virtue of its
heavy magnet and a cone designed to
respond to low frequencies, this 8 -inch
unit does an excellent job of reproducing the frequencies below the
3,500 -cps crossover of- the system.

Because the woofer is designed for
use as a low -frequency driver, it has
a very limited response to frequencies
above 3,500 cps; and this is a desirable
characteristic which will be mentioned later when discussing the
divider network.

The open-air resonant frequency
of the 8 -inch woofer shown in the

illustrations was found to be 73 cps
when measured in our laboratory.
October 1954, PF Reporter

The convenient choice of 4- or
-ohm input impedance makes it
possible to match the DU -202 to most
amplifiers in general use. If it is
necessary to connect to a 16 -ohm
source, the Jensen Z-3422 autotransformer can be employed, as shown
in Fig. 4.
8

REMOVABLE

Tweeter
Frequencies above the 3,500 -cps
crossover are reproduced by the
compression type of high -frequency
driver (Fig. 2) which is fitted with a
plastic cellular horn. The six -cell
horn distributes the directional high
frequencies over a wide field f or
increased listening satisfaction.
Reproduction from this unit is clean
and brilliant.

The tweeter is mounted -on a
supporting post (Fig. 2), and the flared
end of the horn projects through an
opening in the front panel. The black
area (seen in Fig. 1) around the horn
is not an open space but instead is
black felt which serves to seal the
totally enclosed case.

Of course in many, probably
most, portable installations two or
more loudspeaker systems are required. In such instances, any number
of DU -202' s can be used by connecting
them in series, parallel, or series parallel hookups.

The nominal power rating of
the DU -202 is 20 watts maximum.
We have used it with both low and
high-powered amplifiers for loud or
low-level listening . High quality
reproduction was obtained in every

instance.
TO

1e..

OUTPUT TAP
OF AMPUFIEF

Divider Network
A simple RC divider network
(Figs. 2 and 3) channels the frequencies which are above the 3,500 cps crossover to the tweeter and
channels the frequencies which are
below the crossover to the woofer.
A s i m p l e network is sufficient to
achieve satisfactory division in this
instance because of the naturally
limited response of the tweeter to
frequencies below 3,500 cps and
because of the normal high -frequency
roll -off of the woofer to frequencies

above the crossover.
The 1-mfd capacitor functions
to keep the low frequencies out of the
tweeter in order to maintain balance
and prevent distortion. The 6.8 -ohm
resistor tends to balance the output
of the very efficient tweeter with the
output of the woofer.
The autotransformer (Figs. 2
and 3) is included in the network to
provide convenient and efficient
matching of the DU -202 to either a
4 -ohm or an 8 -ohm source. The
choice of input impedance is made by

Illustrating
Autotrunsformer.

Fig. 4. Circuit

Use

of Z-3422

Some boosting of the low frequencies will aid in achieving full
wide -range response when reproducing music. Low -frequency
response is improved when the DU-202
is placed in a corner of the listening
room, but the situation and conditions
at the time usually determine the
location of the loudspeakers.

The DU -202 was developed from
the original Jensen DU -201 Duette
which is basically the same internally
and in size but which is not equipped
with the portable features.
The same basic loudspeaker
unit can also be obtained in a furniture
cabinet with or without wrought -iron
legs in the model known as the DU -300
Duette Treasure Chest.

ROBERT B. DUNHAM
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Fabulous.. Revolutionary
..Completely New..

'Pat.

No. 2680196, others pending.

the most powerful antenna
ever built, featuring TESCON'S
NEW exclusive DDP

(Double Diamond Phasing)

Tescon's miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.
Mighty Mo ... complete with DDP, an entirely new and revolutionary concept of phasing, will trap even the weakest signal and
perk it up to a clear, brilliantly sharp, deep -toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!
Unshakeable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any other antenna
manufacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results ... that's your real proof,
that's your money in the bank.

Here's Mighty Mo's proof

...the results of

MIGHTY
DDP

ACTUAL

FIELD TESTS.
channels 2 to 13, Mighty Mo
outperforms every other antenna
On

manufactured today.
Higher uniform gain over all
channels. Does not vary more
than 11/2 D.B. on any channel
across band. Perfect on color TV.

Clearer, sharper, deeper pictures
on all channels.

Higher average gain than 6 of the
most advertised antennas.

sroc,e
this red-hot, fast moving,

MO'S

(Double

FEATURES

Diamond Phasing)

precision -timed phasing regulator
enables the weakest of signals
to be trapped and then boosted
to a clear, magnificently sharp,
photo -like picture.
Flat response ...a must for color
reception.
Largest screen area
over 70
sq. ft. Screen elements spaced
less than 1;10 wave length apart
for maximum reflector efficiency.
Highest front to back ratio ever
achieved.
Absolutely no rear pick up or
no
co -channel interference
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Style no.

...

Stacked MM200
Single MM100

r

(above tuned re erence dipole)

Gain

...

"venetian blinds."
1/2 wave element spacing
channels for super -gain.

on all

...
...

not
Completely preassembled
an erector set type antenna.
no erUniform gain response
ratic audio and video patterns.
Thoroughly tested for mechanical
stress and strain...exceptionally
rugged.
Guaranteed to perform where
other antennas fail.

money-making antenna...right now!

MCC I

Designed for VHF- UHF

TV PRODUCTS COMPANY
SPRINGFIELD GARDENS 13. NEW YORK

4

3

ch annel

ó
1

2

51

10

3

GO

66

72

76

P2

1B6

192

13

ix
ZOO

201

210

216

Most uniform gain response ever recorded.
D.B. on any channel.
Does not vary more than 11
Extremely important for quality color reception.
tÔNTI
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Dollar and Sense
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..._..

by

»fin ir21/cuß
Editor-in -Chief, McGraw-Hill Radio Servicing Library

CERAMIC TUBES.

Getting

tossed from ice water into a boiling
pot of soup is nothing for the new
ceramic -wall tubes developed by
Sylvania this year for military use,
possibly in intercontinental guided
missiles. This tube will even stand
the transfer from liquid nitrogen to
boiling water without losing a bit of
emission or transconductance. So
reliable are the tubes that they'll have
flexible leads for permanent soldering
into circuits. They look a lot like
round, flat pill boxes.
Electrode design in the tubes
takes us back to the first DeForest
triode, which had flat electrodes in
three layers. In the new equivalent of
the 6SN7GT, a disk about the size of a
nickel is in the middle as a doublefaced cathode. On each side of this
is a frame grid (a tiny flat piece of
screen soldered to a ceramic ring)
and a flat metallized ceramic disk
serving as plate. The arrangement
resembles a Dagwood sandwich.
Ceramic washers on two metal guide
posts prov'ade precisely correct
spacings between the elements.

MOVIES.

In

Los Angeles, a

firm named Tele -Census quizzed
some 2,500 TV set owners. Of these,
59.3 per cent would pay $1 per program to see top quality movies (33
per cent wouldn't); 60.7 per cent would
prefer to pay for top quality movies
on home TV rather than at the theater;
28.3 per cent wouldn't pay at either
place!
To us, that last figure is a sign

survey
aimed at getting a true cross-section
of public opinion. Tele -Census deserves congratulations. Without the
28.3 per cent, the survey would tend
to give the impression that everybody
likes movies and just differs on where
of a conscientious, well-planned

and how much.
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DAFFYNITION. Electrons are
the nearest thing to nothing.

COMPLAINTS.

Department -

store founder Marshall Field summed
up his secrets of success as follows:
" Those who enter to buy, support me. Those who come to flatter,
please me. Those who complain,
teach me how I may please others, so
that more will come. Only those hurt
me who are displeased but do not
complain. They refuse me permission to correct my errors and thus
improve my service."
Complaints are hard to take,
because they involve admitting a
mistake. We know one service technician who actually went out of business because he couldn't take
complaints. To the bitter end, he
maintained that he was right and his
customers all wrong about the sets
he had half -fixed or failed to fix.

Listen and learn. You' 11 learn
more about human nature, because
most complaints in our business are
the result of mishandling the customer
rather than the set.

EUROVISION. Eight European
countries can now be linked together
by network TV. In the opening program, an audience of about 12,000,000
first watched singers on the shore of

a lake in the Swiss Alps, then saw the
Vatican in Rome. Other programs
covered a track meet in Glasgow, a
tour of Copenhagen, and a ballet in

Paris.

CTV. A TV station coming on
the air in a community TV area does
not mean doom of the wire -fed system;
rather, in some instances, it ha s
actually set off a boom in the inter connection business. The reason is

that holdouts awaiting free programs
from the forthcoming station find,
when it eventually goes on the air,
that there isn't enough variety or
quality in its programming to be
satisfying. Even with three satisfactory free signals in Port Jervis,
N. Y., customers are reportedly
signing up at a good rate for a seven channel community TV service.

There are now about 350 community TV systems, having an average
of about 725 subscribers each, accordi n g to a recent Television Digest
survey.

PLASTIC. Of the seven million
TV sets turned out last year, about a
million had plastic cabinets. Many
of the others used plastic in some form
as the escutcheon or for trim. Com-

monest for decoration is metallized
plastic, the beautiful finish of which
is obtained by mounting the plastic
parts in a huge vacuum chamber and
heating a filament to vaporize the
desired metal after all the air has
been pumped out. This is the same
process used for metallizing the
screens inside picture tubes, as well
as for getting that metallic finish on
plastic toy guns.
Now that the industry has learned
which plastics to use in which places,
breakage of plastic TV cabinets is

practically nil. Table -model radios
are still shattering when dropped on
the floor; only a cabinet made from
battleship metal could withstand that
drop test.
*

*
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ACHIEVEMENT OF
For those who pursue the

A

/,f/ fr

moe

ultimate-the rediscovery of perspective in music...

Impriai
PR -100
stimulat'on and pleasure
gained by listening to a live performance is the result of much
more than frequency range considerations.

The

is a revolution-the use of true proportions of sound
authentic reproduction including smooth coverage of the
complete useful frequency range and thus recreating the fine
performance with the greatest possible degree of accuracy.
Here
in

Voices come to life and there's a new almost geometrical
separation of instruments. A three-way system with 1-f unit
loaded by a new -design reactance-annuling trilateral -mouth
horn for bass; selected compression -driver horn -loaded mid
channel with intrarange equalizer for a final touch to precise
balance and coloration elimination; and superlatively smooth,
space -blended supertweeter top. Each instrument is individually serial numbered and accompanied with a signed
certificate certifying that the reproducer fully meets the exacting performance standards set for it. (Components and
performance are the same as for RS -100 Laboratory Reference
Standard Reproducer.)

PR -100

ST -919.

ST -918.

"IMPERIAL" REPRODUCER
Selected Mahogany. Net Price
Satin Korina. Net Price

$525.00
535.00

LABORATORY STANDARD

RS

-100

Built for research comparison
The
Imperial was designed by the
Jensen engineering staff for their own use as a reference
standard of the highest quality of high-fidelity reproduction.
In this original laboratory version the RS -100 Laboratory Reference Standard Reproducer is a new and important tool for
sound, recording and broadcast engineers, workers in psychoacoustics and music critics who require an unusually
high quality of reproduction. Some music lovers and audiophiles will undoubtedly want to own an RS -100. Cabinet is
plywood attractively two -toned in blue gray.

RS -100

ST -920.

LABORATORY REFERENCE STANDARD REPRODUCER

Net Price

$468.00

engen

Division of the Muter Co.

MANUFACTURING COMPANY

6601 S. Laramie, Chicago 38,

Jensen-world's quality standard for more than

Illinois

a

quarter century.

CHART II

New Tubes
(Continued from page

5)

The 12CU6 has a 600 -milliampere
filament -current rating which makes
it ideally suited for use with the new
600 -milliampere tubes in series string operation.
The General Electric Company
has several new tubes which are or
will be in production soon. Since
most of these tubes will not be listed
in current tube manuals, the suc-

ceeding part of

this article

gives
brief descriptions of the purposes of
these tubes along with charts of their
characteristics as given on the
manufacturer's data sheets.
High -Voltage Rectifier 2V2

The 2V2 is a filamentary diode
designed fer uses in television receivers as the high -voltage rectifier
to supply power to the anode of the
picture tube. The 2V2 is intended
primarily for use in flyback types of
power supplies. The comparatively
high inverse voltage and average
current capabilities of the tube make
it suitable for use in conjunction with
color picture tubes or with monochrome picture tubes which operate
at high anode voltages. See Fig. 1
for a photograph of this tube. Chart
I shows the electrical characteristics.

High -Voltage Regulator 6BU5
Since the high -voltage requirement is much more critical for color
television picture tubes than it is for

6ßU5 BEAM PENTODE
Description and Rating
GENERAL

BASING DIAGRAM

Cathode - Coated Unipotential
Heater Voltage, AC or DC
Heater Current

regulator for this purpose. F or
isolation of the high voltage, the plate
lead is brought out to a top cap. Construction features include a circular
groove in the top cap to fasten the
high -voltage connector securely and
to minimize the possibility of an
accidental disconnection in the shunt regulator circuit. The 6BQ5 has low
current requirements and exhibits a
sharp cutoff characteristic. The
complete electrical characteristics
are shown in Chart II.
DC

Restorer 613J7

Another tube intended primarily
for use in color television sets is the
6BJ7 triple diode . This tube is
designed for use as a DC restorer in
each of the three signal channels of
a color receiver. For flexibility in
circuit design, each diode incorporates a separate cathode. Electrical
characteristics are shown in Chart III
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Volts

0.15

Amperes

Direct Interelectrode Capacitances, approximate*
0 024
Grid Number 1 to Plate

3.0
0.9

Input
Output

O

©O

µµf
µµf

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage
Screen Voltage
Grid Number

1

KEY
RETMA 8FP

Volts
Volts
Volts

20000

20000

Voltage.

n

O

©

41µf

AVERAGE CHARACTERISTICS
70

70

-3.4
0.6

-2.4

Plate Current
--Screen Current
Grid Number 1 Voltage, approximate
Ib = 10 Microamperes ---

0.5

MA
MA

-7.0

Volts

1.0

PHYSICAL DIMENSIONS

y

iii
MAX

SMALL CAP

TV HIGH -VOLTAGE REGULATOR SERVICE

Unregulated DC Supply
Equivalent Resistance
of Unregulated Supply
Screen Voltage
DÇ Reference Voltage

Voltage....

Volts

29900

4¡

s..

f

MAX.

8.5
70

200

DC Load Current
DC Plate Current
DC Screen Current
Regulated DC Output

1.0
0.5

1.0
0.05
0.03

20000

19600

0

Voltage

..
..

Meg.
Volts
Volts

.

.

MA
MA
MA

.

.

Volts

;

.

L

iT

MAX.

Without external shield.

and are similar to those

requirement. It is a miniature
double -plate sheet -beam tube which
incorporates a pair of bal a n c e d
deflectors to direct the beam to either
of the two plates and a control grid
to vary the intensity of the beam.

in each

section of a 6AL5.
Synchronous Detector 6AR8

This tube is an example of a
new development to meet a specific

CHART III

monochrome tubes, it is necessary

to have better regulation of this voltage in color television receivers.
The 6BU5 is a low -current, high voltage beam pentode designed
primarily for use as a shunt voltage

6 3

6BJ7 TRIPLE DIODE
Description and Rating
GENERAL

-

Cathode
Coated Unipotential
Heater Voltage, AC or DC
Heater Current

6 3
0 45

Volts
Amperes

O © Q

Direct Interelectrode Capacitances*
Plate Number 1 to Cathode Number 1,
Heater, and Internal Shield

Plate Number

2

leer

3 0

µµf

2 8

µ.µf

2 8

µµf

0

3 8

µµí

RETINA 9AX

4 0

µµf

3 8

µµf
µµf
µµf
µµf

to Cathode Number 2,

Heater, and Internal Shield
Plate Number 3 to Cathode
Heater, and Internal Shield
Heater,

`

BASING DIAGRAM

Number 3,

1 to Plate Number 1,
Heater, and Internal Shield
2 to Plate Number 2,
Heater, and Internal Shield
Cathode Number 3 to Plate Number 3,
Heater, and Internal Shield
Plate Number 1 to Plate Number 2
Plate Number 2 to Plate Number 3
Plate Number 3 to Plate Number 1

Cathode Number
Cathode Number

0 055
0 036

0.038

PHYSICAL DIMENSIONS

fr».

MAXIMUM RATINGS
TV DC -RESTORER SERVICE - DESIGN -CENTER VALUES

Peak Inverse Plate Voltage
Peak Plate Current per Plate
DC Output Current per Plate

330

Volts

10
0

MA
MA

1

Q
O

AVERAGE CHARACTERISTICS

f

ei

r.a.

i
II

Tube Voltage Drop, Each Section
Ib = 10 Milliamperes DC

2 7

Volts

I

1

Ij-,

II

Without external shield.
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Fig. 2 is a cross-section diagram
which shows its construction.
Notice in Fig. 2 that the electrons
can pass from the cathode to either
of the plates. Before the electron
stream emerges from either of the
openings in the accelerator structure,
it is acted upon by the focus electrode
and the control grid. The focus elec trode serves to converge the electrons
into the required sheet beam; whereas,
the conventional grid No. 1 structure
which surrounds the cathode governs
into the required sheet beam; whereas,
shield located between the two plates
acts to suppress the interchange of

secondary -emission electrons

between the plates. The suppression
and focus electrodes are internally
connected to the cathode.
DEFLECTOR

ACCELERATOR

FOCUS

ELECTRODE

PLATE

CATHODE

GRID NUMBER

Fig. 2.

INTERNAL SHIELD
$UPPRESSORI

Cros -Section of the 6AR8.

normal operation, positive
DC voltages are applied to the accelerator and plates; signal voltages
are applied to the deflectors and
control grid. The frequency of the
signal applied to the deflectors deter mines the rate at which the current
is switched between the two plates;
the voltage on grid No. 1 varies the
magnitude of the plate current. The
tube may be considered as equivalent
to a voltage -controlled single -pole
double -throw switch through which a
currentflows. The magnitude of this
current is also voltage controlled.
The resulting unique characteristics
make this tube especially suited for
service as a synchronous detector in
color television receivers. In this
application., relatively large balanc ed output signals of both positive and
negative polarities a r e developed;
and this eliminates the need for phase
inversion in the matrix circuit. The
6AR8 is also suitable for service in
the burst -gate circuit of color television receivers and in a variety of
other switching and gating applications. Electrical characteristics
for the tube are shown in Chart IV.
In

Full -Wage Power Rectifier 5AU4

CHART IV
6AR8 SHEET -BEAM TUBE
Description and Rating
GENERAL

-

Cathode
Coated Unipotential
Heater Voltage, AC or DC
Heater Current

6 3

0 3

BASING DIAGRAM

Volts
Amperes

Direct Interelectrode Capacitances, approximate*
5.0
Deflector Number 1 to All
50
Deflector Number 2 to All
7 5
Plates
Except
All
Grid Number 1 to
5 0
Plate Number 1 to All
5 0
Plate Number 2 to All
0.080
1
Grid Number 1 to Deflector Number
0.085
Grid Number 1 to Deflector Number 2
0 5
Plate Number 1 to Plate Number 2
0.5
Deflector Number 1 to Deflector Number 2

µF+1

µµf
µµf
µµf
µµf

µµf
RETMA 9DP

µµí

µµí

....

µµt

CHARACTERISTICS AND TYPICAL OPERATION
AVERAGE CHARACTERISTICS WITH DEFLECTORS GROUNDED

Plate Number 1 Voltage
Plate Number 2, Connected to Plate Number
Accelerator Voltage
Deflector Number 1 Voltage
Deflector Number 2 Voltage
Cathode -Bias Resistor
Total Plate Current
Accelerator Current
Grid Number 1 Transconductance
Grid Number 1 Voltage, approximate
Ib (total) = 10 Microamperes

250

Volts

250

Volts
Volts
Volts
Ohms

1

0
0

390

4000

Milliamperes
Milliamperes
Micromhos

-14

Volts

250
250
250
390

10
04

AVERAGE DEFLECTOR CHARACTERISTICS

Plate Number 1 Voltage
Plate Number 2 Voltage
Accelerator Voltage
Cathode -Bias Resistor

Deflector Switching Voltage, maximum*
Deflector -Bias Voltage for Minimum Deflector Switching Voltage*
Voltage Difference between Deflectors for Ib1 = Ib2, approximate
Deflector Number 1 Current, maximum
Edl = +60 Volts, Ed2 = -60 Volts
Deflector Number 2 Current, maximum
Ed' = -60 Volts, Ed2 = +60 Volts

0

Volts
Volts
Volts
Ohms
Volts
Volts
Volts

0 5

Milliamperes

0 5

Milliamperes

20

-8

Without external shield.

Deflector switching voltage is defined as the total voltage change on either deflector with an equal and
opposite change on the other deflector required to switch the plate current from one plate to the other .
*

supplies of television receivers and
other types of equipment. It can be
noted in the electrical characteristics
in Chart V that this tube has a DC -

output current rating of 350 milliamperes at 300 volts rms when used

as a full -wave rectifier with a
capacitor -input filter.

CHART V
5AU4 TWIN DIODE
Description and Rating
GENERAL

Cathode

BASING DIAGRAM

- Coated Filament

Filament Voltage, AC or

5 0
4 5

DC

Filament Current

Volts
Amperes

AVERAGE CHARACTERISTICS
Tube Voltage Drop
Ib = 350 Milliamperes DC per Plate

.... 50 ....

Volts

CHARACTERISTICS AND TYPICAL OPERATION
FULL -WAVE RECTIFIER WITH CAPACITOR -INPUT FILTER

Plate -Supply Voltage per Plate, RMS
Filter Input Capacitor
Total Plate -Supply Resistance per Plate
DC Output Current
DC Output Voltage at Filter Input
AC

300
40
30
350
275

400
40
50
325
395

Volts

Microfarads
Ohms

Milliamperes
Volts

FULL -WAVE RECTIFIER WITH CHOKE -INPUT FILTER

The 5AU4 is a filamentary full wave high -vacuum rectifier designed

to meet the continually expanding
high -output requirements in the power
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Plate -Supply Voltage per Plate, RMS
Filter Input Choke
Current
pC Output Voltage at Filter Input
AC

500

DC Output

325
395

10

Volts
Henrys

Milliamperes

Volts
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CHART VI

5U4 -GA TWIN DIODE
Description and Rating
GENERAL
Filament Voltage, AC or
Filament Current

DC

5
3

Tube Voltage Drop

Ib

225

=

BASING DIAGRAM

- Coated Filament

Cathode

Milliamperes

Volts
Amperes

0
0

.... 44 ....

DC per Plate

Volts
KEY

CHARACTERISTICS AND TYPICAL OPERATION

RETMA ST

FULL -WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER
AC Plate -Supply Voltage per Plate, RMS

Filter Input Capacitor
Total Plate -Supply Resistance per Plate
DC Output Current
DC Output Voltage at Filter Input

300
40

450
40

Volts
Microfarads

25
275

75

Ohms

250
460

Volts

290

MA

FULL -WAVE RECTIFIER WITH CHOKE -INPUT FILTER
AC Plate -Supply Voltage per Plate, RMS
Filter Input Choke

550

DC Output Current
DC Output Volltage at

250
440

Volts
Henrys

10

Filter Input

Milliamperes

Horizontal-Deflection
Amplifiers 6BQ6GA and 25BQ6GA

Full -Wave Power Rectifier 5U4GA

The 6BQ6GA and the 25BQ6GA

The 5U4GA is a filamentary
full -wave hiagh-vacuum rectifier. In
current rating, it falls between the
5U4G and the 5AU4. New construction
features include mica supports at
both top and bottom, a double -fin
plate construction for better heat
dissipation, and a straight -sided glass

5U4 -GA

Fig. 3. Full -Wave Power Rectifier 5U4G
and the New 5U4GA. (Samples Courtesy
of General Electric Co.)

Volts

bulb. These differences can be noted
in Fig. 3 which is a comparison
photograph of the 5U4G and the 5U4GA.
Electrical characteristics of the
5U4GA are given in Chart VI.

The following tubes are among
those referred to by the General
Electric Company as "service
designed" to give more dependable
service and to withstand more rugged
operation than their prototypes.

5U4 -G

struction of this tube. According to
the manufacturer, the 6BQ6GA and
the 25BQ6GA exhibit increased ability
to withstand the high pulse voltages
normally encountered in this application; and because of the larger
bulb, they operate at a lower temperature than the 6BQ6GT and the
25BQ6GT. Electrical characteristics
for the new tube are shown in

Chart VII.

are beam -power pentodes designed
primarily for use in horizolltaldeflection amplifiers as replacements

for the 6BQ6GT and the 25BQ6GT.
As can be seen in the photograph in
Fig. 4, a larger bulb and different
micas have been used in the con -

CHART VII

6BQ6-GA

- 25BQ6-GA BEAM PENTODE
Description and Rating

GENERAL
Cathode

- Coated Unipotential

Heater Voltage,AC or DC
Heater Current

BASING DIAGRAM

6BQ6-GA 25BQ6-GA
Volts
25.0
6.3
0.3 Amperes
1.2

Direct Interelectrode Capacitances, approximate"
0
Grid Number 1 to Plate
Input
Output

Fig. 4. Horizontal -Deflection Amplifiers

6BQ6GT and the New 6B06GA. (Samples
Courtesy of General Electric Co.)

µµf
µµf
µµf

6

15

7 5

KEY
RETMA 6AM

CHARACTERISTICS AND TYPICAL OPERATION
AVERAGE CHARACTERISTICS
150

0°

Ib = 1.0 Milliampere
Triode Amplification Factor#

Volts
Volts
Volts

250
150

60

Plate Voltage
Screen Voltage
Grid Number 1 Voltage
Plate Resistance, approximate
Transconductance
Plate Current
Screen Current
Grid Number 1 Voltage, approximate

- - -

-?2 5
20000
5500

225

55

25

2.1

- -

-46
4.3

We wish to express our thanks
to the General Electric Company for
providing us with the tube samples
and rating charts used in t h e

preparation

of

this article.

Ohms

Micromhos

Milliamperes
Milliamperes
Volts

JAMES M. FOY

Without external shield.

°Applied for very short interval so
#

as not to damage tube.

Triode connection (screen tied to plate) with Eb
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volts and Eel

_

-22.5 volts.
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Color TV Training Series
(Continued from page 9)

drawing, the circuit which combines the Y signal with the
color signals effectively reduces the plate load of the output stage in the luminance channel to around 6,000 ohms.
The signal at the output of the luminance channel is
shown in waveform W6. The video information at this
point is referred to as a positive Y signal. That is, maximum white information is represented by positive -going
peaks. This seems to conflict with the accepted method
of designating the polarity of a black -and -white signal,
since the polarity of this signal is customarily determined
by the direction of the sync pulse. If the sync pulse is in
a negative direction, the polarity of the monochrome signal is considered to be negative. .0n the other hand, an
increase in brightness is represented by a voltage excursion in a positive direction; therefore, the Y signal is
referred ta as being positive. Another way of remembering this polarity designation is to keep in mind that a
positive Y signal is of proper polarity to be fed to the
grid of the picture tube.

re-

The output of the luminance channel in some

ceivers is cf a negative polarity. In this case, maximum
brightness information is represented by negative -going
peaks. A receiver with this type of luminance channel is
the Arvin 15-550. Fig. 5-4 shows the luminance circuit
used in this receiver. The main difference between this
circuit and the one previously described is that three
tubes are used instead of two. The additional tube is a
triode used as the first video amplifier V8A, and it serves
to reverse the polarity of the brightness information so
that a negative Y signal is available at the output of the
luminance channel.
With this exception, the operation of the circuit is
essentially the same as that explained in the foregoing
discussion. The luminance signal is amplified and properly delayed, unwanted information is trapped out, and
the necessary take-off points are provided. Further discussion on the polarity of the brightness signal will be
presented when the circuit used to combine the brightness
and color signals is discussed.

At this time, let us give further consideration to the
cable used as the delay line. The term delay line may
be new to many technicians, yet all have worked with
transmission lines and coaxial cables which are in reality
forms of delay lines. In other words, the signal does not
pass through these lines as fast as it does through free
space. Actually a length of ordinary coaxial cable could
be used as a delay line in a color receiver. Suppose that
a length of RG -59/U were used. Since it is known that
the amount of time delay needed for the signal is about
one microsecond, the specific length of the cable can be
calculated. The velocity of propagation through a length
of RG -59/U is 66 per cent of the speed of light. This
means that a signal in this cable will travel at a speed
which is 66 per cent of the speed of a signal in free space
(186,000 miles per second). The time delay introduced
by a cable can be stated as the time difference between
the speed of a signal traveling across the terminal ends
of the cable in free space and the speed of the signal
traveling through the cable.

Since the actual distance between the terminal ends

of a delay line used in a color receiver is only a few
inches, a straight -wire connection would introduce a negligible time delay. In order to calculate the number of
feet of RG -59/U required to introduce a time delay of

one microsecond, it is necessary to calculate the velocity
of propagation of the signal in the cable. The speed
through the cable is 66 per cent of 186,000, or 122,760
miles per second. Thus, 648 feet of RG -59/U would be
required to introduce a time delay of one microsecond.

Naturally, it would be impractical to supply 648 feet
cable with every color receiver, but a special cable
can be designed so that the desired time delay will be obtained in a very short length of the cable. This is accomplished by increasing the inductive and capacitive reactance of the conductor. Such a cable is used as a delay
line in color receivers.
of

A drawing of the cable used as the delay line in the
General Electric Model 15CL100 is shown in Fig. 5-5.
The fact that the signal -carrying conductor is coiled
around a flexible plastic tube greatly increases the inductive reactance. The capacitive reactance is increased

COLOR BURST
TAKE -OFT

LUMoU'T

-r

LUMINANCE AMP

6CL6
2ND VIDEO AMP

;6U8
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A
1ST VIDEO AMP

¡6U8

151,
BRIGHTNESS
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T

Fig. 5-4. Luminance Channel in the Arvin Model
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15-550 Color Receiver.
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linear sweep to close tolerances of manufacturer's

lo
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specifications-Range
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megacycles-Wide sweep
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Unexcelled in performance and versatility, the RCP model 780
is engineered as a completely electronic sweep circuit without motor or moving parts. Unique electronic unidirectional
coupling provides for sweep in one direction only at a
uniform output level (AGC). For use with any marker generator and oscilloscope, model 780 is the first
laboratory type all electronic sweep generator priced
reasonably enough for service use.

Service Designed for Ease of Operation:
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megacycles-Automatic
gain control-Precision,
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D
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when the conductor is coated with a mixture of powdered
aluminum and styrene. These features will reduce the
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The schematic drawing in Fig. 5-6 shows the AGC
circuit used in the RCA Victor Model CT -100. The pen-

tode section of a 6AN8 tube is connected as a keyed amplifier. A DC bias voltage for this tube is developed
across the AGC control R11B because of the conduction
of V11B. This control sets the DC -bias level of the AGC

amplifier.

During retrace time, a winding on the high -voltage
transformer supplies a strong positive pulse to the plate
of the AGC amplifier VilA. Simultaneously, a positive

SCR:N

RCA

Victor Model

CT -100

Color

Immediately following retrace time, the AGC amplifier is cut off; and C71 is allowed to discharge. The
discharge current is accepted by C73 and C74 so that the
potential across them is negative with respect to ground.
During the next retrace period, another positive pulse is
applied to the plate of V 11A and the cycle is repeated.
Although C73 and C74 will discharge to some extent, the
discharge current from C71 will continue to recharge
these capacitors so that they will retain a fairly constant
potential. Since this potential is dependent upon the amplitude of the horizontal sync pulses, AGC supply voltage
is effectively regulated by the amplitude of the sync tips
in the incoming signal.

necessity.

IF

5-6. AGC Circuit Used in the

horizontal sync pulse is applied to the grid of this stage
through C100. Momentary current flow through the amplifier passes through R98 and charges C71. Since the
amount of current flow through the tube is determined by
the grid bias, the charge across C71 depends upon the
amplitude of the horizontal sync pulse.

Although conventional in operation, the AGC circuit
plays an important part in the color receiver. This importance can be realized when it is considered that varia tions in the amplitude of the incoming signal will affect
the colors as well as the contrast of the image. Visualize
each of the hues in a beautifully colored scene rapidly
changing when an airplane flies overhead. Such disturbances are very objectionable in a color receiver. In
order to minimize this problem, a good AGC circuit is a
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ply through R41. Improved operation of the AGC circuit
is provided by the combined action of C72 and R97. These
components form a degenerative feedback network which
prevents vertical sync pulses from affecting the AGC

level.
Although the design of the AGC circuits of other
makes of color receivers may differ from the one just
described, their operation is similar. To date, all receivers examined have employed the keyed AGC principle
in order to utilize the fast -acting characteristics of this
type of circuit.
The Sync Circuits

The function of the sync circuits in a color receiver
is the same as for monochrome receivers. Because of
the composition of a color picture, unstable sync conditions are more disturbing during color telecasts than
they are during monochrome viewing. For this reason,
it is logical to use a sync -circuit design which provides
stable operation during adverse conditions.

The sync circuits used in the RCA Victor CT -100
are shown in Fig. 5-7. The signal applied to this circuit
is obtained from the output of the first video amplifier.
Individual stages are used for the vertical and horizontal
sync separation. Such usage allows each stage to be
adapted to its particular requirements.

The output of the sync amplifier contains horizontal
and vertical sync pulses. The combined pulses are fed
to the horizontal -oscillator circuit through R136, C121,
and C122. Because of the relatively short time constant,
this circuit is effectively a high-pass filter network. It
will react to the horizontal pulses but not to the vertical
pulses; thus, the vertical sync pulse is prevented from
reaching the horizontal oscillator.

Combined pulses are also applied to an integrator
network. The large capacity of this circuit provides a
long time constant. The duration of the horizontal pulses
is not sufficient to charge capacitors C102B, C102C,and
C102D; and these pulses are effectively eliminated from
the vertical -oscillator circuit. On the other hand, the
longer time duration of the vertical pulses causes a maximum charge across these capacitors, and these pulses
pass through to the vertical oscillator.

Vertical Sweep
A schematic drawing of the vertical -sweep circuits
in the RCA Victor Model CT -100 color receiver is shown
in Fig. 5-8. One-half of a 12BH7 duo -triode is connected
as a grid -blocking oscillator. This circuit is also used
in monochrome receivers. The blocking -oscillator circuit is very stable, and its frequency is easily controlled
by the insertion of sync pulses.

fifth video 1F stage.

The other half of the tube is used in the output circuit. This circuit causes a saw -tooth current to be
induced into the vertical -deflection coils through the
action of the vertical -output transformer. Resistors
R16A and R16B serve as an adjustment for vertical centering so that it is possible to vary the DC potential
across the vertical section of the yoke.

The outputs of the two separators are combined at
the input of a sync amplifier stage. Further noise limitation is introduced at this point. The grid of V17B is returned to the plate circuit of the third video IF amplifier
where some variation in voltage is present as a result of
changes in signal strength. Resistors R134 and R62 form
a voltage divider for the sync signal that comes from the
separators. This dividing action and the changing voltage
supplied from the third video IF amplifier maintain at
cutoff the sync tips which appear on the grid of V17B. In
this way, noise pulses with amplitudes greater than the
sync pulses are clipped at the sync -tip level. This action
helps to prevent strong noise pulses from affecting the
stability of the horizontal- and vertical -sweep sections.

In any deflection yoke, a certain amount of capacitive coupling exists between the horizontal and vertical
windings. This coupling tends to produce in the vertical
coils some voltage fluctuations at the horizontal -scanning
rate. The inductances of the vertical coils in monochrome receivers are relatively low, and therefore the
horizontal sweep voltage which may be developed in these
vertical coils by coupling action is slight. In color receivers,the vertical coils have higher inductances. Consequently, the coupled voltage tends to be greater. This
voltage could cause waviness in the scanning lines and
could also produce an undesirable loading of the horizontal -sweep circuits if the low side of the vertical coils
were at AC -ground potential. To avoid these difficulties ,

Sync stability is improved by coupling the grid of
V17A to the screen grid of the fifth video IF amplifier
through R129 and C95. Noise pulses arriving at the sync
circuits from the video amplifier are attenuated by the

same noise pulses of opposite polarity arriving from the
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Fig. 5-8. Vertiral-Sweep Circuit in the RCA Victor Model CT -100

Color Receiver.
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Horizontal -Output Circuit and High-Voltage Supply

dual -winding choke T3 is inserted in such a way that it
a high impedance between the vertical coils
and AC ground. Consequently, the major portion of the
energy which is coupled from the horizontal windings
appears across the choke rather than across the vertical deflection coils. A 1,000-mfd, 3 -volt capacitor C6 shunts
the vertical -deflection current around the choke.
a

represents

The basic design of the horizontal -output circuit
and of the high -voltage supply used in a color receiver
follows the design used for monochrome receivers; however, more exacting operation is required in a color
receiver. For one thing, the ultor or picture -tube second anode voltage must have a potential of approximately 20
kilovolts. In addition, this voltage must be maintained
under operating conditions which are continuously varying.
Also, two other DC voltages of considerable potential
must be furnished to the picture tube by the high -voltage
supply. These voltages are for the focus anode and the
convergence anode. The purposes of these voltages will
be explained fully when the discussion of the picture tube
is presented in a later issue.

A blocking -oscillator circuit is used as the vertical
oscillator in the Arvin Model 15-550, the Capehart Model
CXC-10, and the Stromberg -Carlson Model Kl color
receivers. The General Electric Model 15CL100 and the
Westinghouse Model H840CK15 color receivers use a
multivibrator circuit which is another type commonly
used in the vertical -oscillator circuits of monochrome
receivers..

A schematic drawing of the horizontal-output.circuit and of the high -voltage supply employed in the Arvin
Model 15-550 is shown in Fig. 5-10. Saw -tooth pulses
generated in the horizontal -oscillator circuit are supplied
to the horizontal -output stage which employs two 6BG6G
type of tubes in parallel. DC plate voltage for this stage
is supplied through the damper tube and through the
transformer primary winding. Amplification of the horizontal pulses occurs, and a high peak -to -peak voltage is
generated across the primary winding of the transformer.

Horizontal Oscillator
The function of the horizontal -oscillator circuit in
receiver does not differ from that in a monochrome receiver. The drawing shown in Fig. 5-9 is a
synchroguide circuit which is used in the RCA Victor
Model CT -100. This design has been used in several
monochrome receivers. It combines excellent stability
with good noise immunity. Both of these are desired
qualifications for the horizontal -oscillator circuit used in
any receiver. The Stromberg -Carlson Model Kl color
a color

receiver also uses

Horizontal -sweep voltage is applied to the deflection
yoke in a conventional manner by tapping the transformer
primary at terminals 1 and 3. The horizontal -deflection

circuit.

a synchroguide

coils a r e center -tapped through a resistive -capacitive
network consisting of R118 and C127. This network is
connected to the high -voltage transformer at terminal T
between terminals 1 and 3, and it serves the purpose of
eliminating a ringing effect in the deflection coils. Without it, shaded vertical lines appear on the left half portion
of the screen. At the same time, color contamination
within these lines results.

Several color receivers use a multivibrator in the
horizontal-oscillator circuit. These are the Arvin Model
15-550, the Capehart Model CXC -10, the General Electric
Model 15CL100, and the Westinghouse Model H840CK15.
In each instance, the multivibrator is stabilized by a
resonant tank circuit. The inductance of this tank circuit
is variable so that it can be adjusted to the horizontal -

scanning frequency.
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A control for horizontal centering is connected in
parallel with the horizontal -deflection coils. Electrical
centering is used, since magnetic centering cannot be
used because of the structural design of the three -gun
picture tube.
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The high -voltage rectifier circuit of Fig. 5-10 is a
voltage -doubler arrangement whereby the input voltage
is doubled n order to get sufficient voltage to operate the
color picture tube properly. At first glance, this circuit
might appear to be a tripler circuit; however, this is not
the case. The second 3A3GT tube V25 acts only as a diode
coupler. Instead of using a purely resistive network in the
the coupler circuit, a diode is employed because more
efficient coupling can be maintained.
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Shown in Fig. 5-11 is a drawing of a basic voltage doubler circuit employing a resistive coupling network
between the two stages of rectification. The input voltage
is doubled in the following manner. When the first positive spike of voltage appears across the transformer, a
positive voltage is placed on the plate of V1 causing it to
conduct. During the conduction of V1, capacitor Cl is
charged to the value of the positive voltage. Current flow
is from the cathode to the plate of Vi and down through the
transformer to ground. Capacitor Cl is charged as shown
on the drawing. Electrons are accumulated on the ground
side of the capacitor and leave the opposite side. When
the sharp positive pulse is not present across the transformer, capacitor Cl is allowed to discharge. The dis charge path is down through ground and up through the
transformer to capacitor C3. Resistor R1 completes the
return path to capacitor C1. The discharging of Cl places
a charge across capacitor C3. This charge is approximately equal to the value of the peak voltage that appeared
across the transformer. If this voltage were 10,000 volts
then the voltage across C3 would be equal to 10,000 volts.
By the time C3 is charged, another positive pulse
from the transformer comes along. The potential of this
pulse is in series with the charge on C3. At the moment
that the pulse arrives, V2 will conduct because of the
high positive potential on its plate. The potential from
plate to ground of V2 is equal to 20,000 volts, with equal
amounts furnished by the pulse across the transformer
and the charge across C3. With V2 conducting, capacitors
Cl andC2 acquire charges which are equal; and each one
is equal to the value of the peak voltage across the transformer. Since the output of the doubler circuit is taken
at the cathode of V2, the output voltage is twice the value
of the input voltage. In a theoretical circuit of this type,
we can say that the voltage is exactly doubled; however,
it is not actually doubled because of the rectification
process in which some loss occurs. This doubling action
is accumulative; and when once built up, the output voltage is maintained at the built-up value.

If the resistive coupling network of Fig. 5-11 is replaced by a diode, we then have a voltage -doubler stage
similar to the one shown in the circuit of Fig. 5-10. The

V27
HV REGULATOR
6BD4

5-12. Photograph of the High -Voltage Section in the Arvin
Model 15-550 Color Receiver.
Fig.

operation of this circuit is as follows. At the time of the
V24 will conduct and capacitor
C133 will acquire a charge equal to approximately the
peak value of the pulse. When V24 ceases to conduct at
the time that there is no pulse from the transformer,
capacitor C133 will discharge throughground and through
the transformer. Tube V25 completes the discharge path,
and capacitor C132 becomes charged to the value of voltage which existed across C133. When the next pulse
arrives from the transformer, the potentials of the pulse
is in series with the charge on C132; and this means that
the voltage across V26 is double the amount of the pulse.
Tube V26 will therefore conduct. During this conduction
time, capacitor C134 acquires a charge equal to the
amount of voltage across V26. If the pulse represents a
value of 10,000 volts, capacitor C134 will charge up to
twice this value, giving in the output a voltage of 20,000
volts.

first positive pulse, tube

With no load, the output of the circuit of Fig. 5-10
builds up as high as 30 kilovolts. Voltage regulation is
accomplished through the use of a 6BD4 high -voltage
triode which is shunted by a high -resistance circuit to
ground. The high -voltage regulator control R22 at the
grid of V27 is adjusted so that the ultor voltage holds at
approximately 20 kilovolts at any setting of the brightness
control. During the time of an all -white picture, the load
is mostly represented by the picture tube; and the regulator constitutes only a small portion of the load. When
there is no beam current (an all -black picture), the load
is represented by the voltage regulator. Under this condition, the current flow in the shunt resistance of the
voltage regulator tends to increase. This effectively
places a more positive voltage on the grid of the 6BD4.
The regulator then conducts more heavily and passes the
current that is not demanded by the picture tube.

Just the opposite is true when the picture tube is
producing a bright picture. More current is being used
by the picture tube, which means that less current tends
to flow through the shunt resistance of the regulator. The
grid of the 6BD4 then becomes more negative. As a
result, there is less conduction in the voltage regulator.
A DC

convergence voltage is tapped from the high -

resistance circuit which shunts the ultor voltage. The
Fig.

5-11.

A Basic

Voltage -Doubler Circuit.
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amount of voltage that is utilized is determined by the
setting of the 15-megohm control R23. The way in which
this voltage is used willbe explained under the discussion
concerning the picture tube.
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stepped up because of autotransformer action and is
applied to the plate of the high -voltage rectifier V24.

A focus -rectifier stage employing a 3A3GT type of
tube is usedto rectify the pulse voltage present at terminal 5 on the output transformer. The rectified voltage is
filtered by C129, R151, and C130. This voltage is then
applied to the focus anode of the picture tube, and its value
is determined by the setting of the 2.5-megohm focus
control R21.

High -voltage rectification is performed by a 3A3GT
type of tube. The pulse voltage at the top of the transformer is rectified and developed across the high -voltage
capacitor C139. Without a load, this circuit can develop
a voltage up to 30 kilovolts; however, it is regulated at
approximately 19.5 kilovolts. This is accomplished by
the bias setting of the 6BD4 shunt regulator, which is connected in parallel with a high -resistance load. The high voltage control is R25.

To present the reader with an idea of the physical
appearance of this high -voltage circuit, a photograph of it
is given in Fig. 5-12.

The horizontal -output circuit and the high -voltage
supply used in the RCA Victor Model CT -100 color receiver are shown in Fig. 5-13. A 6CD6G type of tube is
employed in the output stage. The output voltage of the
horizontal oscillator has a peak -to -peak level of 138 volts.
This voltage is coupled to the grid of the 6CD6G which has
a drive voltage of 128 volts peak to peak. The grid circuit
contains a horizontal drive control R21 which is a potentiometer instead of the trimmer capacitor that is commonly associated with this function in monochrome
receivers. This resistive type of control is located in the
RC circuit consisting of C131 and the grid resistance.
The setting of the drive control changes the time constant
of the circuit, and the time constant determines the charge
and discharge time of the coupling capacitor C131.

The operations of the shunt regulator and the focus
rectifier in this circuit are the same as those which were
shown in the Arvin circuit of Fig. 5-10.
Low -Voltage Supply

The low -voltage supply in a color receiver is similar
to the low -voltage circuits used in black -and -white receivers, in that it furnishes the B+ and filament voltages.
Although these voltages are developed in a conventional
manner, color receivers demand more power than the
average monochrome receiver. This additional power
requirement is due to the greater number of tubes needed

for color reproduction.

The grid circuit is connected to the negative 30 -volt
line. Thus, the horizontal -output stage has fixed bias so
that, in the event of failure of the oscillator, the 6CD6G
will be protected.

As shown in Fig. 5-14, the low -voltage supply in the
Westinghouse Model H840CK15 utilizes three 5U4G rectifier tubes and a power transformer to develop two B+
supplies at 410 volts and 310 volts. A 120 -volt supply is
provided from a tap on the 310 -volt line.

A peak -to -peak pulse of approximately 6,000 volts
is present on the plate of the 6CD6G. This pulse is

Voltages are supplied to the heater string by three
filament windings. One 6.3 -volt ungrounded winding pro RECT
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Model 985 Calibrator-$199.50

Model 983 Oscilloscope-$329.50

Representing an entirely new approach in
test equipment design and operation, the
980 Line instruments have brought new
simplicity and new time -saving facility to
TV receiver alignment and servicing. Now
available to TV technicians through leading distributors. Literature giving complete information on request. WESTON
Electrical Instrument Corporation, 614
Frelinghuysen Avenue, Newark 5, N. J.

Model 984 Sweep Generator-$199.50

8420

1i
Model 982 Vacuum Tube Voltmeter-$69.50

El,TEST EQUIPMENT
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Model 980 Analyzer-$52.50

Model 981 Tubechecker-$199.50
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5-14. Low -Voltage Supply in the Westinghouse Model H84OCK15 Color Receiver.

vides filament voltage for the picture tube; whereas,
another supplies the 6BD4 high -voltage regulator. The
12.6 -volt winding is grounded at the center to provide
two 6.3 -volt supplies for all of the remaining tube
filaments.
Connecting an ammeter in the primary winding of
the power transformer showed the current to be 4.35
amperes at 117 volts AC during normal operation. This
indicated that the power consumption of this receiver is
about twice the power normally required by the average
black -and -white receiver.
The power supply used in the RCA Victor Model
CT -100 color receiver is shown in Fig. 5-15. B+ voltage
is developed in a slightly different manner in this receiver. AC voltage from the secondary winding of the
power transformer is applied to a voltage -doubler circuit
which utilizes two 750 -milliampere selenium rectifiers
and a pair of 200-microfarad capacitors.

During one -hall cycle, current flow is from the
positive plate of Cl through M2 and the 4.5 -ampere fuse,
through the transformer secondary winding and back to
the negative side of Cl. This action places a potential of
approximately 205 volts across Cl. The voltage across
the secondary of Ti is reversed during the next one -hall
cycle. This causes current to flow from the positive plate
of C2, through the transformer, fuse, and rectifier Ml,to
the negative plate of C2. A voltage of approximately 205
volts appears across C2. By using large values for Cl
and C2, the ripple content of their respective potentials is
minimized.
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Since Cl and C2 are connected in series, the voltages appearing across them are aiding each other. This
results in a doubling action whereby the total output is
410 volts.

The current supplied to the receiver from the B+
sources is returned to the rectifier circuit through the
B- circuit. For this reason, the choke L57 is effective
in filtering all supply voltages.
With the exception of the horizontal -sweep section,
all 380 -volt points in the receiver are supplied directly
from the B+ source. A fused 375 -volt supply for the
horizontal -sweep section is supplied through the 20 -ohm
purity control R17. A ballast tube is used as a voltage
divider to provide two additional supply voltages. A 275 volt line is for the video and sound IF sections, and a
285 -volt line serves several other stages in the receiver.
A tap at the junction of Cl and C2 provides 175 volts to
the screen of the horizontal -output tube; and grid bias for
this stage is tapped from the B- supply.

The power rating of this receiver is specified by
the manufacturer to be 475 watts. This indicates that
the power requirement is about twice that of the average
monochrome receiver.
The power transformer used in the Capehart Model
CXC-10 provides a constant output -voltage feature. A
circuit drawing of the power supply for this receiver can
be seen in Fig. 5-9. A parallel -resonant circuit is
formed by the transformer secondary and the 6 -micro farad capacitor Cl. At resonance, the voltage across
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polar directivity response patterns show the major lobes
of the "Riviera" antenna on VHF. It shows the fullness of
coverage in all directions of this remarkable, patented antenna as it is'turned'through each of the nine switch positions.
Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
Riviera is such a superior performer.
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5-15. Low -Voltage Supply in the

the secondary winding is increased further than that
offered by the transformer action alone. Since the output
voltage is a product of the resonant circuit,reasçnable
changes in the line voltage have little effect on the voltage
across the secondary. Due to this principle, the voltages
supplied to the various receiver circuits are held
relatively constant.
Up to this point, we have discussed the color receiver sections which are comparable to those contained
in monochrome receivers. In ttie next issue, we will
begin the discussion of the circuits which have the duty
of extracting the color information from the transmitted

signal and of preparing this information for application
to the picture tube.
In order to give the reader an opportunity to test
himself on the material in this issue, we are including a
few questions that are answered in this discussion.

Fig.
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RCA

Victor Model
1.

CT -100

Color Receiver.

What is the main purpose of the luminance channel?
With what section of a monochrome receiver does the

luminance channel compare?

necessary to insert a signal delay in the
luminance channel of a color receiver?

2. Why is it

3. What is the polarity of the Y signal when the sync pulses
are in a positive direction? What is the polarity of the
Y signal when an increase in brightness causes a

positive voltage excursion?

4. How does the power requirement of a color receiver
compare with that of the average monochrome receiver?

takes place in the shunt regulator stage
when the picture tube current (1) increases and. (2)

5. What action

decreases?

C. P. OLIPHANT

and

VERNE M. RAY

5-16. Low -Voltage Supply in the Capehart Model CXC-10 Color Receiver.
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Model FSM 5000

$9750

Only
less batteries

BATTERY OPERATED
FOR VHF -UHF

Put yourself ahead of the "cut -and -try" boys. Find your
problem immediately-and go directly to it. Save time,
money. No guessing whether the antenna or receiver is
at fault. You-and your customers-see positive proof.
On new installations you KNOW which antenna location is best before proceeding. A Radion Meter builds
customer confidence, invites future business. Cften pays
for itself in two months' time, brings you handsome
profits thereafter.
Beautifully designed, easy to use-the meter the industry has needed for a long time. Covers all TV channels 2 to 83 and FM band (50-220, 260-940 Mc.). Weighs
only 16 lbs. with standard batteries. Battery power gives
absolute readings in microvolts-switch for checking batteries. Monitoring jack for audio. Size 11 x 8 x 6 in.
Ask your distributor or write direct for specifications.

THE RADION CORPORATION
Dept. R,

1

130 W. Wisconsin Ave., Chicago 14

Customers like to see there's
no guesswork in your methods
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You quickly locate the cause
of weak signals-with proof
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A voltage check showed that the
voltage on the plate and screen of V2
was high, whereas the plate of V1 was
low. A quick check of R5 with an
ohmmeter indicated that it had increased in value from 470K ohms to
1.8 megohms. A new resistor restored the volume to the correct level.

50=

MFo
L
IA 14

(Continued from page 13)
think that the trouble could be anywhere but in the audio stages. For
the same reason, it was believed that
the trouble was a result of incorrect
bias or operating voltages on one of
the audio amplifiers. If this w a s
true, it meant that the trouble was
probably caused by a change in value
of resistors R3, R5, R6, or R7.

RECT.

The technician with the help of
his volt-ohm-milliammeter t r a c ed
the source of this trouble very quickly
and efficiently, even though the nature
of the defect was not one that is encountered often.
Problem No.

Fig. 9. Schematic of Cardwell Model

The filaments of V1 and V2 are
supplied with 6.3 volts AC in the VHF
operating position for channels 2 to
13. This holds the UHF converter in
a stand-by condition and makes rapid
changes from VHF to UHF operation

possible.
A capacitive -tuned preselector
network is employed in this tuner.
The variable capacitor is of the conventional butterfly design and may be
seen in Fig. 7. This preselector
variable is ganged to the oscillator
tuner assembly by a phenolic shaft.

The crystal-mixer stage employs
a crystal of the 1N72/G7A low -noise
type. In this stage, the incoming

signal is heterodyned with signal
energy from the UHF oscillator. This
heterodyne action produces an IF
signal of the frequency of TV channels
5 or 6 depending upon the setting of
the UHF oscillator tuning.
The UHF oscillator utilizes a
combination of variable inductance
and variable capacity for tuning. The
oscillator -tuning variables may be
seen in Fig. 7. Physically, these
variables appear to be several fan shaped metal plates which are mounted
on a phenolic material; and they have
three fan-shapedphenolic blades that
rotate between the fan -shaped metal
plates. Electrically, however, this
assembly appears as shown on the
schematic in Fig. 9. Energy is
coupled to the crystal -mixer stage
by a pickup loop which is simply a
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ES

3

-1.

w ir e

approximately 3 inches long
running from the 180 -ohm resistor
in the mixer stage to a terminal strip
in the oscillator stage.
The 6CB6 IF stage has a bandpass of approximately 12 me with a
center frequency which falls between
TV channels 5 and 6. For this reason
either channel 5 or 6, depending upon
which one is unoccupied in the area
may be used to receive the output from
the converter.

This unit is very compact as
may be seen in Figs. 7 and 8. To

insure

proper operation, extreme
care should be taken in replacing any
component. Any replacement com-

ponent should have the same lead
length as the original and should be
positioned as near to the position of
the original component as possible.

This converter features a completely isolated AC supply w h i c h
operates on 105 to 125 volts at 60
cycles only.
The output from this converter
should be connected to the VHF receiver using the lead-in wire supplied
by the manufacturer, because the
length of this wire is critical and has
been selected for maximum efficiency.
The length should be changed only
when absolutely necessary.

CALVIN C. YOUNG, JR.

The sound was completely lost,
and the picturewas badly out of focus.
The t W o symptoms had occurred
simultaneously. The set used a focus
coil and had a control on the back of
the chassis for correcting the focus,
but the technician reasoned that the
bad focus was a by-product of the
sound failure and therefore did not
change the setting of the focus control.
In order for a loss of sound to
affect the focus, it would have to be
accompanied by a change in B+ voltage. Such a change meant that the
audio stages were drawing either too
much current or too little. If the
audio stages were drawing too much,
there would probably have been a
burning odor because most assuredly
a burned component would result
somewhere in the circuit. The other
possibility was that one of the audio
stages might not be passing any current. Since V1 probably never draws
much current anyhow, the culprit
might be the output stage.

After the tube had been tried,
the only suspected components left
were the output transformer and the
cathode dropping resistor. There are
any number of ways to check these
components to discover which is bad;
but since the set was already on, the
technician decided to measure t h e
plate voltage. It was zero, thereby
indicating an open in the primary of
the output transformer. Replacement
of the output transformer corrected
the trouble and returned the focus to
normal.
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Because the technician assumed
that the two symptoms, poor focus and
no sound, were very probably caused
by a single defect, he was able to
trace the trouble more directly than
if he had considered the symptoms
separately.
Problem No. 4

This was another case in which
the sound was completely lost; however, there were no other symptoms
this time to assist in isolating the
trouble to a single stage.

The speaker was completely
dead even with the volume set for
maximum. Tapping the output tube
should ordhnarily produce a sharp
noise in the speaker, but it failed to
produce anything in this case.
A check of the operating voltages on the output tube showed them
to be satisfactory. The scope lead
was placed -on the plate of the output
tube through a coupling capacitor to
block the DC voltage. It could very
easily be seen that the tube was functioning properly, since there could be
seen on the scope a signal of sufficient amplitude to produce sound.

This was indication enough that
the trouble was either in the secondary
of the transformer or in the speaker.
The speaker was next disconnected
from the secondary, and the secondary was checked with an ohmmeter
for continuity. An open circuit was
thus found.

moved to the grid of V2, the output
tube. No video was found at this point;
therefore, the lead was placed on the
B+ lead of the output transformer to
see if the B+ contained any video. It,
too, was clean except for normal ripple. The only other place that the
video could be entering the sound
system was at the screen grid; therefore, the lead of the scope was placed
on the screen where a very strong
video signal was found.
At this point, the technician had
to sit back and analyze the situation
with some thought. In the first place,
it stood to reason that the 130 -volt
line should be filtered. Second, if it
was filtered, why was the filter not
removing the video component? Thus,
a closer examination of the schematic
was called for. After some scrutiny,
a 40-mfd filter capacitor was located
n e a r the video -output stage. The
filter capacitor was evidently there
to keep video out of the 130 -volt line.

Clipping a new capacitor across
this filter immediately cleared up the
hum in the sound and at the same time
removed the evidences of hum from
the picture.

After the capacitor was replaced, the old unit was checked with
a capacity checker. The capacity was
satisfactory, but the power factor was
very high. This meant that the internal resistance had increased to such
a high point that the capacitor was
useless as a filter.

The procedure used for this
problem was straightforward, and the
trouble was located rather quickly.

The scope was a valuable aid in
the solution of this problem. It showed the technician the true nature of
the buzz and started him searching
for unwanted coupling between the
sound and video sections.

Problem No.

Problem No. 6

5

The sound in this set had a very
definite and annoying buzz which could
not be cleared up by fine tuning. It
sounded very much like a set having
AGC trouble with resultant overloading; however, a glance at the picture
showetl that such was not the case.
The picture did show a slight indication of hum, but the indication was
so faint that the technician did not
immediately tie the two symptoms
together.
Not knowing just what w as
causing the buzz, the technician decidedto check the whole sound system
with a scope in an attempt to discover
the nature and source of the trouble.

Starting at the speaker a n d
working toward the sound IF stages,
he did not have far to go. First, the
scope lead was placed on the plate of
the audio tube where a strong video
signal was found. Next, the lead was
October 1954, PF Reporter

This was a case very similar to
the one discussed in problem No. 1;
however, it was a more extreme degree of the same symptom. That is,
instead of the bass notes being distorted, they were almost completely

lost.

The only components that the
technician believed could cause such
a symptom were C7 which might be
leaky or C8 or C9 which might be
open. A resistance check of C7 with
the ohmmeter soon eliminated C7 as a
possibility, when it was proved to be
good.
Next, a substitute capacitor was
clipped across C8. This " did t he

trick." The distortion, which was

being produced because of an open
bypass capacitor C8, was eliminated.

The problems which were described in the foregoing paragraphs

may be familiar to many readers of
this column. However, it is hoped
that benefit will come from learning
of another' s experiences with these
same problems.

IN THE HOME
It is known throughout the television service industry how important
it is for a service organization to
render service which is both fast and
of the highest possible quality. Not
so apparent nor widely realized is
the necessity for creating and maintaining good customer relations.
If any business is to be a success, good customer relations must
be an integral part of the business
plan. This is especially true if the
primary commodity is service. A
business in which the sale of a
" real" product is involved will usually find it easier to establish and
maintain good customer relations.

This is made possible by the use of
widespread advertising, guarantees by
the manufacturer, and sales personnel
trained to meet the public.

WORD-OF-MOUTH ADVERTISING

Word-of-mouth advertising,

which is one of the more effective
means of advertising, plays a large
part in the growth of any service
company. This is true only if the
advertiser has praise for the service
and personal treatment rendered by
the service company. Good customer
relations insure this type of advertising and will also tend to speed up
servicing as well. This faster service
will be a result of a reduction in the
number of nuisance calls by the customer who is trying to get his money' s
worth. A pleased customer will also
make the technician feel appreciated.
This will buoy up his spirits, and thus
he will be in a better mood to do a
better job at the next customer' s
house.
Basic Rules

for Dealing With People

The service technician' s job
concerning good customer relations
will be somewhat easier if he follows
some pattern in his dealings wit h
people. This pattern may be a flexible
one and need only include the usual
rules for dealing with customers. For
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reference, some of these rules are
listed as follows:
RULE I. The technician should
always be polite and courteous to all

customers.

FULL VIEW

FULL VALUE

RULE II. The service technician should always be neat and clean.

BE NEAT AND

CHEERFUL

WITH A

HYCON

This includes a neat haircut and a
clean shave. This rule is a very important one, since it covers one of
the most important factors on which
the customer forms his first impres sion. If this first impression is
favorable, half the battle of good
customer relations is won. If the
customer likes the technician as a
person, it is much easier to convince
the customer that the service is good,
the charges are fair, and the company
is a responsible firm.

OSCILLOSCOPE

MODEL 617

You get more for your scope dollar in a Model 617
Oscilloscope, because Hycon's special flat face 3 -inch
tube eliminates fringe distortion. You pay for

scope-you get 3 inches of sharp, usable trace.
And this precision scope meets all requirements
for color TV servicing. So before you buy any scope,
compare it to the Model 617 feature by feature.
For full view -full value you'll buy Hycon .. setting the
standards "where accuracy counts."
a

3 -inch

4.5 MC BANDPASS WITHIN ± 1 DB (VERTICAL AMPLIFIER)
HIGH DEFLECTION SENSITIVITY (.01 V/RMS IPER INCH)

Examples of such occurrences

INTERNAL CALIBRATING VOLTAGES

(1) the set
is slightly out of focus, (2) the picture
is not bright enough, or (3) the definition is off a little. If the customer' s attitude toward the trouble is
known, it will be easier to repair the
set to his complete satisfaction.

would be cases in which

EDGE LIGHTED BEZEL

STURDY, LIGHTWEIGHT CONS'RUCTION

See Hycon's line of matched, bench -stacking test
instruments at your Electronic Parts Jobber's.
Service facilities in your area.

C4 aC

lMM1g.

Company

2961 EAST COLORADO STREET PASADENA 8, CALIFORNIA

"Where Accuracy Counts."
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RULE III. Listen closely to the
customer' s description of the trouble.
From what the customer may say, you
can get a clue to the trouble with the
TV set and also a clue to the customer' s attitude toward the set. Some
customers are very critical and will
not be satisfied unless the set is
operating perfectly, others require
only a saitsfactory picture or sound.
That is to say, some may choose to
have the set repaired at home even
when they are told that it could be
better repaired in the shop; others
would rather have the set taken to the
shop and fixed perfectly.

RULE IV. Under no circumstances shouldthe technician lose his
temper in the presence of a customer.
In our opinion, it is always a
good idea to get started right with
the customer. Even the grouchiest
one will find it difficult to stay
grouchy if the service technician
enters smiling and has a cheerful
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greeting. In any case, being pleasant
is easy, aryl it costs nothing.
In the course of an average service day, the technician-will encounter
all kinds of customers. He will have
grouchy customers, " nosy" customers, customers who refuse to pay;
and in some cases, he may even find
a cheerful customer who has no
" gripes" other than the fact that. his
TV set is not working.

While making service calls, a

technician may be asked many questions of varied types. He must answer them in a way that will satisfy
each customer, but he must also answer quickly if he expects to complete
several calls. Following are some
examples of questions that each type
of customer may ask. A discussion
and answer is given after each one.
Because of the limited scope of this
article, every possible question could
not be covered. Instead, only those
most often encountered are presented.

is usually successful in reassuring the
customer that his receiver is
operating normally.
2. "I only bought this set six
months ago and have already had six
service calls. Did I buy a ' lemon' ?"

While some TV sets are better
than others, it is only the rare occasion when a set that can be classed
as a " lemon" is sold. Most of these
sets never leave the factory, because
they will usually fail to pass the final

inspection.
If you or the service company
you work for have previously serviced
the set in question, you might tell the

The answer to this question, if
the technician does not exercise considerable tact, may lead to a misunderstanding or an unhappy customer.
In asking, the customer is seeking
reassurance; and agreeing with him
that his set is not good will not help
the situation any.

customer that the trouble was evidently caused by the failure of " such
and such" a tube or whatever is the
case. If the tube that failed is one of
the original ones, point this out to the
customer. Tell him that the tube you
installed is guaranteed (the period of
guarantee may vary and is a matter
of company policy), but tell him that
you cannot guarantee that the other
parts or tubes will not fail. You
might tell the customer that, if he so
desires, you can take the set into the
shop and give it a complete check so
that, after any possible troubles had
been found and corrected, your company would be able to guarantee that
the set would not fail for a period determined by company policy. This
statement will make the customer
responsible for the decision; and in
many cases, he will probably decide
to try the set and see if it operates
satisfactorily. His decision removes
the responsibility from the service
technician and will tend to eliminate
any hard feelings if the set should fail.

feel that the best approach
to answering this question is to attempt to stop further comparison of
the customer' s TV set to any other
set. This may be done by asking the
customer what is wrong with the pic ture on his receiver. This focuses
the attention of the customer to his
own set; and in answering your
question, he may give you a clue which
will be helpful in servicing the set.
In some cases, the customer may not
be able to tell what was wrong with
his picture, in which event he may
convince himself that it was perhaps
only his imagination.

service company
have not previously serviced the set
and if the trouble is the result of the
failure of a component which has previously failed, the customer should be
informed of this. It might be handled
in this way. Replace the component
again and tell the customer that you
will guarantee the part but that in the
event of further premature failure,
you will have to take the set in and
locate the trouble that is causing the
failure. This will convince the customer of your good faith and will tend
to prevent any misunderstanding in
case of future failure of the component.

If the complaint is that the picture is not so sharp or clear as it
should be and if the set has a large
screen, point out that any comparison
of the picture on a large screen with
that on a small screen is like comparing a small snapshot with an enlargement made from the s a me

3. "I was told there were 26
tubes in this set. I can only count 19.
Where are the rest of them?"

Customer Worried About Quality
A customer who is worried
about the quality of his set may ask

questions such as the following.
1. "Why is my picture not as
good as the neighbor' s when I paid
more for my set than he did?"

We

negative. Almost everyone has made
such a comparison. This explanation
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If you or your

If fewer

than 26 individual tubes

are used, show him one of the multipurpose tubes such as the 12AU7.
Explain how many tube envelopes
actually contain several individual
tubes. You should not, however, dis-

-01l
919

THERE ARE ONLY
TUBES IN MY SET

cuss the dealer' s claims or take the
responsibility for any statements
between the customer and the dealer.
Because of the lack of technical
knowledge on the part of the customer, such statements could have
been misunderstood.
4. "What is the best TV set,
or what set do you recommend?"

Unless you are a dealer handling
several lines of receivers and thus
familiar with their operation, it is
best not to make any specific recommendation. It is best to compare TV
sets in different price ranges in a way
similar to that in which automobiles
are usually compared. Suggest that
the customer should pick out a TV
set in the price range he can afford
and should select one which he thinks
has the best picture.
Grouchy Customer
A grouchy customer or one who
cannot be satisfied with anything may
ask the following types of questions.

5. "Why aren't you installing
an antenna made by the same company

as the

set?"

This question may best be answered by stating that antennas are
made by companies specializing in
their design and that some of the set
manufacturers do merchandise these
antennas under their own trade names.
Inform the customer that the antenna
being installed is one that has proved
satisfactory in that location and that
good results are assured.
6. " They
of adjusting my

didn't do a good job
set when it was in-

stalled. The men only took 10 minutes
to do the job!"

If the set is operating satisfactorily and adjusted properly, tell
the customer that the short installation
time was a result of the set being ad justed at the store and a result of the
fact that the men were evidently well
experienced, since the set is operating very well. Go on to explain that
the current trouble was caused only
by such an item as a faulty tube or
whatever actually was the trouble.
This type of question will usually
59

arise during the customary warranty

larly about the cost

of

service may

period.

ask some of the following questions.

7. "My set is almost a year
old. Don't you think something might
be wrong with the picture tube?"

9. "Why do you have to take
my set into the shop? Can' t you fix

If the picture tube is operating
satisfactorily, tell the customer that
in many cases picture tubes operate
for two, three, or even more years;
that, as far as you can tell, his tube

This question may be answered
by telling the customer that evidently

is operating as it should; and that
there are no indications that the tube
is failing in any way.
8. "Why don't you install a
tube made by the same manufacturer ?
Are you sure that the other tube will
work as well as the original?"

This question may be answered
as follows: Most television and radio
manufacturers do not make their own
tubes and parts, but they buy them
from the large tube and parts manufacturers and merchandise them under
their own names. The replacement
tubes are as good in electrical quality
as the original parts and have the
same specifications.
Customer Concerned About Cost
The customer who is concerned
about the quality and more particu-

it

here?"

something besides a tube has failed,
that it is necessary to use some expensive test equipment in order to
locate the trouble, and that such
equipment is very delicate and cannot be taken from the shop. Therefore, in order to give the set the
complete check that it needs, it should
be taken to the shop.
10. "Why is it that TV service
technicians never do anything but re-

place

a

tube or two and run?"

The customer asks this type of
question because he resents having to
pay for the service call when the TV
technician only takes 10 or 15 minutes
to repair his set. Another reason
for this type of question is that the
customer is not convinced that the
diagnosis which goes with changing
a tube requires a highly skilled technician, and he resents having to pay
for one. In many cases, the technician can quell these doubts before
they arise by opening his tube and tool

RRannounces

theY7
W Meet the new Imperiol-the
premium -quality replacement
vibrator at a truly competitive

-

price.
wMade by Vokar, one of

America's leading original equipment manufacturers, the
Imperial is engineered to outlast
and outperform any other vibrator on the market.

1

quality!

CORPORATION

placement of the f a u It y
eliminate his trouble.
11.

tube

did

" How long will my picture

last?"

This question may best be answered by a comparison such as the
following. The life expectancy of your
picture tube is somewhat like that of
a light bulb. Some light bulbs last for
years, whereas others last only a
very short time. The same thing
holds true for a picture tube. If the
picture tube is in good shape, the
customer shouldbe toldthat as far as
you can tell the picture tube is in good
condition and shows no sign of failing.
If the picture tube is weak or has
some other apparent trouble, you
might point out these things so that
the customer may decide what to do
about replacing the tube.

set, how

DEXTER

3,

MICHIGAN

In dealing with " nosy" customers, it is always best to talk as
little as possible without being discourteous to the customer. If the
service technician acts very occupied

and busy, it will do much to discourage

questions of
60

tube

Nosy Customer

Look for the Imperial-the
golden vibrator with the black
label. It's your new symbol of

VOKAR

This question can be answered
by telling the customer that from experience you know that 75 per cent of
all TV troubles are caused by tube
failures and that, in this case, re-

A possible answer for this
question is as follows: The set is
being checked thoroughly; and when
these checks are completed, the set
will be in as good condition as possible
and in all probability should give good
service. Tell the customer that all
work you do is guaranteed and that all
parts you install are guaranteed. The
length of guarantee may vary because
of company policy. The customer
s h o u Id be told the length of t he
guarantee period.

ef-

IBRq

box and selecting an assortment of
tools, by taking out his meter and
other test equipment, and by arranging them at the rear of the set.

12. "After you fix my
long will it last?"

/*/
Iv

VIBRATOR

ALL THAT FOR
ONE LITTLE TUBE!

a

"nosy" type.
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Legitimate Technical Questions

" Why does the picture have

those which are more often encountered.

15. "What makes the picture
have snow on one channel and not on
the other.?"

We wish at this time to restate
our position in regard to what to say
to a customer. We feel that it is best
to say as little as possible about the
service and to steer any necessary
conversation toward subjects such as
the weather, the customer, the customer' s family, and things of that
nature. It is also necessary to answer questions that the customer may
ask, but do so in as brief a manner as
possible. The customer should always be told the exact length of
guarantee on any service or parts,
because this will tend to prevent any
misunderstandings later.

14.
a double

A great many times a technician will be asked technical questions
by a customer. These questions
should be answered as briefly as pos sible without using highly technical

terms.

image?"

16. "Why is the sound best at
one point and the picture best at an-

The following are some of these
questions to which we are sure you
know the answers. If not, admit it,
look them up in some of your reference books, or discuss the questions
with your employer or a friend so that
you will in the future be able to answer them.
13.

"What makes the picture

jitter when an airplane goes over?"

other point?"

17. "Why do we see lines on
our 21 -inch set when the 12 -inch set
we had before didn't have any?"
18. "Will my set work on color
TV, or can it be adapted to do so?"

There are many more of these
questions, but the ones listed a r e

HENRY A. CARTER
and CALVIN C. YOUNG, JR.

A STOCK GUIDE FOR TV TUBES
The following chart has been compiled to serve as
a guide in establishing proper tube stocks for servicing
TV receivers. The figures have been derived by combining
(1) a production factor (the number of models and an
estimate of the total number of receivers produced by all
manufacturers) and (2) a depreciation factor (based on an
average life of six years for each receiver, and the
figures are reduced accordingly each two months).
1. The figures shown are based on a total of 1,000 units.
This was done in order to eliminate percentage figures
and decimals. The figure shown for any tube type then
represents a percentage of all tubes now in use. For
example, a figure of 100 would imply that that particular
tube type constitutes 10 per cent of all tube applications.

2. Some consideration should be given to the frequency
failure of a particular type of tube. A tube used in the

of

horizontal -output stage will fail much more frequently
than a tube used as a video detector. Thus, even though
46-54
52-54
Models Models
1B3GT

40

44

5

2

1X2A
5U4G
5V4G

4

6

46

48

7

-

5Y3GT

4

6AB4
6AC7

3

8

2
2
8

6AU5GT
6AU6
6AV5GT
6AV6
6AX4GT
6AX5GT
6BA6
6BC5

6AF4

2

2

6BE6

33

10

3

3

6BG6G
6BH6

3

4

6BJ6

7

10

4

4

76

76

-

-

13
2

13
2

-

-

2

6BQ7A

4

2
3

6BZ7

-

-

6C4

*
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4. The listing of a large figure for a particular tube
type is not necessarily a recommendation for stocking
that number of tubes. The large figure does indicate that
this tube is used in many circuits and emphasizes the
necessity for maintaining a stock sufficient to f i 11
requirements between regular tube orders.

46-54
52-54
Models Models
6CB6
6CD6G

4

4

132

122

2

4

15

17

6

5

6CS6#

1

2

15
10

11

6
13

7

6J5
6J5GT
6J6
6K6GT

7

6S4

7

-

1

-

6SH7GT
6SL7GT
6SN7GT
6SN7GTA
6SQ7
6SQ7GT
6T4#
6T8
6U8
6V3
6V6GT
6W4GT

6BK5
6BK7
6BK7A

2

6BL7GT
6BN6
6BQ6GT
6SQ7

6

7

3

3
6
2
9
3

18

26

6

14

3

3

5

6

10

10

3
1

stock of these tubes should be maintained in UHF areas.
New tubes recently introduced.

# A

3. The column headed '46 to '54 is intended for use in
those areas where television broadcasting was initiated
prior to the freeze. Entries in this column include all
tubes used since 1946 except those having a value of less
than one, which is the value of the minimum entry in this
chart. The '52 to '54 column applies to the TV areas
which have been opened since the freeze. Since the
majority of receivers in these areas will be of the later
models, only the tubes used in these newer sets are
considered in this column. The minimum value of one
also applies to this column.

46-54
52-54
Models Models

1X2

6AG5
6AG7
6AH4GT
6AH6
6AK5
6AL5
6AN4#
6AQ5
6AQ7GT
6AS4#
6AS5
6AT6
6AU4GT*

the same figure may be given for both tubes, more of the
horizontal -output type should be stocked.

6CF6
6CL6

100
8
1

138
10
-

-

2

3

3

-

1

1

33

30
10
10
-

16
8
2
3

3

75

82

2

2

3
3

3

3

-

-

14

14

5
2

8

21

20

30

32

4

52-54
46-54
Models Models
6W6GT
6X5GT
6X8
6Y6G
7C5
7N7
12AT7
12AU7
12AV7
12AX4
12AX7
12AZ7
12BH7
12BY7
12BZ7
12SN7GT
19BG6G
25AX4GT*
25BQ6GT
25C5*
25CD6G*

7

12

1

1

4

6

3

1

1

-

2
14

14

45

30

3

4
4

2

4

8
2
2

5
2

12
4

-

6

5

3

-

-

3

4

-

-

-

-

25L6GT
25W4GT
25Z6

5

5

1

2

1

-

5642

2

2
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Dollar and Sense Servicing

this portable package

(Continued from page 31)

puts you in BUSINESS!
HEALTH RULES. If you' re running your own business and want to die young, here are eight health rules to

follow:
1. Put your job

first, yourself second.

2. Go to the shop evenings, weekends, holidays.
3. If you don' t work

late, take

a

briefcase full

of

paper work home.
4. Don't rest at lunch time; always make it
conference with prospects.

- they take time away

5. Don' t bother with hobbies
from your work.

6. So do vacations

HIGH FIDELITY

PA PAYS!

Ideal System for schools, record shops,
clubs, restaurants, and rumpus rooms.
Big features, small price of the V -M portable high
fidelity package tell you the whole story. Read 'em
and leap for this golden opportunity to profit from
sales to both old and new customers. Wherever easy
portability and powerful hi-fi reproduction are desired
you profit with the V -M portable P -A system! This 8 watt package requires only one power

-

outlet!
V -M Model 960 tri-o-matic® automatic 3 -speed record changer has all the famous V-M features. Complete in matched leatherette case. Model 960 only

- better not take any.

7. Never say no to a request; accept all invitations
to meetings, banquets, committees.
8. Never delegate responsibility. Carry the whole
load yourself.

According to the magazine Iron Age, these rules
for anyone with executive responsibilities. Of
course, if you want to live a long and happy life, just
ignore them.

work

SWING BINS
NEWEST
DISCOVERY

If'-

in

$64.50``.
V -M Model 160 "slide -out" 8 watt amplifier and ex-

tended range 10" Jensen speaker for full range
high fidelity reproduction. Amplifier, complete with
all controls and jacks, stays near microphone or
record changer ... 10" speaker in ported case has 25'
cord and plug. Model 160 only $67.50"`.

DISPENSING

ELECTRONIC

PARTS!
SC -6

Illustrated

Slightly higher in the west.
UL Approved

936HF high fidelity
record changer attachment.
Has balanced turntable, die
cast tone arm, 4 -pole, motor, $69.95*. Model 935HF,
V -M

same as 936HF less metal
pan, $59.95*.

"HOLDS A LOT IN A LITTLE SPACE!"
It's the NEWEST and most PRACTICAL addition to any electronic servicing shop. Cuts down "service - time," sturdily built to give
years and years of service. Each
drawer is 2-1/2" wide, 1-1/16"
deep, 9-1/2" long, made of superstrength crystal-clear plastic.
Model

VWORLD'S

62

MCORPORATION

Swings
out to
any
desired

position!

$2.98

Write for full profit details and specifications!

a

No.

No. of
Drawers

Price

SC -6

6

$2.98

SC

-12____-12

_____-..6.95

24

9.95
12.95

SC

-18__18

SC

-24

SEND US YOUR ORDER NOW!
It will be billed by your nearest

jobber, or write for name of
nearest jobber.

BENTON HARBOR 7, MICHIGAN

LARGEST MANUFACTURER

AKRO-MILS, INC.
OF

PHONOGRAPHS AND

RECORD

Box 989-

P

AKRON 9, OHIO

CHANGERS
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THREE-WAY SPLIT.

Rough

averages of the survey figures on
radio -TV service shops in a western
city show that for each dollar coming
in, a third goes out for parts; a third
for wages; and the remaining third
for rent, taxes, truck operation, depreciation on shop equipment, heat,
light, telephone, bookkeeping, advertising, insurance, and profit.
This breakdown, easily rem em bered and explained, should convince
anyone with a smattering of business
sense that there just isn't much room
for profit in the average service
business. Try these figures the next
time a customer challenges your
charges.

SABOTAGE. Just sprinkling a
little salt on batches of unfinished
capacitors was enough to sabotage a
thousand of them that were being
manufactured for Navy radar sets by
Hopkins Engineering Company of
Pasadena. The salt shaker used for
the job was found on the scene of the
crime. Salt is to the " innards" of a
capacitor what acid flux is to a soldered joint delayed -action trouble.

-

PROSPECTS. Have you ever
stopped to think that at least 99 out of
every hundred people you see have
radio sets? For a business -getting
test, try asking even a casual ac quaint ance how his radio is working these
days. Chances are you'll be quite
surprised at the amount of information
he'll volunteer on the distortion, low
vol u m e, or intermittent crashing
noises he's been enduring.

Any careful buyer of test equipment would want to examine
inside construction before he buys. And, yet, this is rarely convenient or practical.

That's why we're showing the picture above. It tells its own
story of what's on the inside of a Jackson CRO-2 Oscilloscope.
We'll let the picture speak for itself-with only this one comment-It's typical of the construction of all Jackson equipment.
This kind of careful layout, and neat, point-to-point wiring is
an important part of Jackson "Service -Engineering." For Jackson
instruments are built to perform their service operations year
after year, under the most trying of service conditions.

With such an opening, a suggestion that the set be brought in for
checkup will generally result in an
easy but profitable job to fill in the
lulls between TV service calls. But
don't be satisfied with just one set;
most homes have two or more radios,
many of which haven't been working

for months or years. Suggest the
possibility of saving money by bringing them all in at once for a sort of
wholesale servicing. You may make
more net profit on an easy radio repair
job at the shop than on a home TV
service call, when you take into
account the true value of your time
used in making a call.
Show a sincere interest in your
friends' radios
it'll pay.

-
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Next time you're in the market for test equipment, look at

Jackson-outside or inside. You'll find an instrument you

will

want to own.

II

Service Engineered

Test Equipment

JACKSON
INSTRUMENT CO.

ELECTRICAL

al
16-18

S.

Patterson Blvd., Dayton 2, Ohio, In Canada: The Canadian Marconi Co.
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PUFFS. Over in Europe the

REPLACE

95%
OF

ALL 78 RPM'S

WITH
CARTRIDGE

Turner
Model AU
a variety
replacement cartridges with
Turner's Model AU Turner engineering has created this one dual
voltage, universal cartridge to replace 95% of all 78 rpm cartridges.
The secret is an externally mountleave it on for
ed condenser

You don't have to stock
of

-

-

simply
volts or lower output
slip it off for outputs over 2.0 volts.
And you can count on Turner
quality throughout. The Model AU
2.0

crystal cartridge tracks perfectly
for excellent reproduction without
needle hum or hiss. You can't buy
a better replacement cartridge
than Turner's Model AU.
Model AU
Universal Replacement Cartridge
priced right
only $4.95

term picofarad, abbreviated pf, is
generally used in place of micromicrofarad. The slang term for a pf
in England is " puff." Thus, 8 puffs
equal 8 micromikes.

Model A High Voltage
Same cartridge as Model AU
but furnished without condenser.
List Price
$4.45

Write today for complete details.

SOUTHLAND. Electronic manufacturing firms are going south in
increasing numbers these days, principally to the Carolinas and Florida.
Notices of new plants and new firms
getting set up down there come to
magazine editors almost every week.
Many of these firms have openings
in their test and quality c o n t r o l
departments for service technicians.
If you're getting fed up with the weather
or the lousy fishing in your home
town, watch such technical magazines
as Electronics and the IRE Proceedings for news of such plants.

SPEECHLESS. For $49.50 or
thereabouts you can get a gadget that
eliminates all spoken words from the
TV or radio set to which it is attached. At first thought, this seems
rather a high price to pay for getting
rid of commercials, especially since
the gadget is powerless to block the
singing commercials having musical
accompaniment. For background
music in shops, restaurants, waiting
rooms, and even homes, however, the
cost becomes negligible in comparison to corresponding charges for
wired lines, supersonic air music,
or recorded music on disks or tape.
For such uses, sale and installation
of the item could well prove profitable
as a dull -season sideline for service
organizations. If interested , the
manufacturer is V o c a t r o l Corp.,
Cambridge, Mass.

900 17th
Street NE

Cedar Rapids,
Iowa

CANADA: Canadian Marconi Company,
Toronto, Ontario and Branches.
EXPORT: Ad. Auriema, Inc., 89 Broad Street,
New York 4, N. Y.
IN
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RECORD

CHANGER
For True

High Fidelity

When making an original hi-fi installation or replacing an obsolete
record changer, you have more to
gain with a COLLARD.
For Example:
CUSTOMER SATISFACTION-The Collaro
gives smooth, quiet operation ... no perceptible rumble, wow, or flutter
a
4 -pole motor for constant speed and
minimum hum pickup .. and loads of
other important features for top quality
record reproduction.
.

.

.

.

TELEVISION VS BATHS.

In

of

"

Howdy

Doody" each evening. This is the
situation if a survey of 18,000 homes
can be considered representative of
the entire country. Many others prefer TV to having a telephone. In the

words of one person interviewed, " If
you have a TV, you forget about
and a telephone only
having a bath
interrupts the program."

-

-

NO SERVICE CALL-BACKS
The Collaro
defies mistreatment
you can actually
hold the tone arm while the mechanism
goes through the changing cycle
it
will never ¡am.

...

West Germany, over 25 per cent of
the TV set owners are getting along
without bathrooms just so they can

watch their versions

THE TURNER CO.

ONLY

Jam?roof

ç+
a?'v

---

THE

...

...

AND AS FOR PROFIT The Collaro
only Record Changer consumerto allow for
advertised at List Price
a fair service margin.
.

is

the

For FREE Installation and
Service Manual, write Dept. OK -15

ROCKBAR CORPORATION
215 East 37th St., New York 16, N.

Y.
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TV ON THE HEARTH.

With

practically io central heating systems
in homes, Britishers tend to cluster
around the fireside in each room
during the long and often cold winter
evenings. People face the fireplaces
to keep their feet cozily warm, and so
a TV set alongside the fireplace just
can't be very far from its viewing
audience. This, according to o n e
Britisher, is the reason why the 17incher is the most popular set in England today. Anything bigger would
show line structure at the favorite
keep -warm viewing distance.
In contrast, during the first six
months of 1954 the 21 -inch set was
selected by 77 out of every hundred
U. S. purchasers. Only 18 per cent
chose 17-inchers, and the remaining
5 per cent went for the still bigger
24 -inch and 27 -inch screens. One
Philco has
major manufacturer
even dropped 17-inchers entirely
from its line.

-

-

uries

The tourists are e q u a 1l y

pleased, with the majority feeling
that they have become authorities on
auto service and repairs.

TV service organizations obviously can't pay a dollar a head, but
they might very well arrange to share
tour costs with other noncompetitive
businesses in their locality. T he
technique should prove ideal for those
specializing in high-fidelity equipment, particularly if they have a good
demonstration room for putting on a

little concert.

Jie
`t ...
_,

STARLINGS. Out in State Col-

you're an

SCHEMATICS
r

standard
Standard Symbols,in EVERY

layout-uniform
SCHEMATIC
PHOFACT v

1St

RELAXED SELL. Ask any auto

dealer, " How is business?" and
you' 11 get a better sob story by far
these days than any service technician ever could emote during a slack
season. But out in San Diego, City
Chevrolet is getting excellent results
with a technique that might well be
adapted to larger service organizations, particularly to those also
having receiver salesrooms. In the
trade it' s Balled the relaxed sell
a way to get people to come to you,
go through your place of business,
and go home talking about you. Here' s
how it works for the auto dealer:

-

The company pays $1 for each
person who takes a guided tour
through the place. This tour is sponsored by a women's club, church
group, or other local organization;
and the money is paid by the firm to
the organization for its treasury.
Salesmen take turns at being guides.
They do no selling of cars as they go
through each department in turn.
They just sell City Chevrolet as a
company, tell how each department
works, and convince the people that
the firm gives more service on new
cars than any other company does.
In short, they seek to give the impression that their firm is a fine
place at which to do business.

Tours are usually booked solid
for two a day, a month in advance,
with an average of 25 persons per
tour. Many clubs keep rounding up
new groups as a welcome and painless way of bolstering their treasOctober 1954, PF Reporter
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tronics, states that most of the birds

left town; only about 200 remained.
Although the recording was also distressing to the citizens, they were
spared some agony by aiming the
loudspeakers upward into the buildings and trees. Other species of
birds paid no attention tothe calling all -starlings recording.

PHOTOFACT

with

lege, Pa., a captured starling was

hung by its legs for an hour near the
mike of.a tape recorder. The resultant recording of its distress calls
was amplified up to 120 db and was
played for an hour and a half on three
successive nights from a sound truck
that toured the city. The report on
the project, summarized in May Elec-

2diystreet

Clear, easy -to -read Schematics
all parts keyed to chassis
photos and parts lists...

-

e,

»v

`

ALL Schematics,
NOW-voltages on TV Schematics
forms on all

wave

NOW-transformer color coding
transformer resistances on
all Schematics

RADIO SEXTANT. Even today,

M

&

mariners can go astray if they' re not
able to get their bearings from the

sun or stars because of clouds. For
daytime navigation, scientists have
found the answer in a radio sextant
that picks up the radio waves emitted
by the sun. It has been developed by
Collins Radio Company of Cedar
Rapids in collaboration with Naval
Research Laboratory. The equipment has a dish -shaped antenna three
feet in diameter and associated control equipment for aiming the antenna
at the sun. It then locks onto the sun
and tracks it as long as the solar
transmitter is above the horizon. No
enemy can jam the sun' s signals, as
is possible with Loran and other older
radio aids to navigation.

For

night, mysterious radis

stars offer hope also. Because sig-

nals from these are much weaker, a
bigger antenna and more sensitive
equipment will be necessary. In any
event, new developments such as
these create still more jobs for men
who keep up to date technically so
they can service such equipment.

features
other exclusive

every
consistently in
Folder-the
P OTOFACT
for faster,
world's best data
servicing.
more profitable

30
n$
NOW!
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GET THE PROOF FOR YOURSELF!

FREE

We'll send you a Free
Photofact TV Folderjust ask us for it!

Learn for yourself how PHOTOFACT pays for
itself by earning bigger profits for you! We'll
send you the proof-a FREE specimen
PHOTOFACT TV Folder that shows all the features found consistently and exclusively ONLY
in PHOTOFACT. Send for your FREE specimen
TV Folder now. Examine it. Compare it.
You'll see why PHOTOFACT belongs in your
shop! And you'll want to ask your parts distributor about the pay -as -you -earn -plan.
Only $25 down brings you the entire
PHOTOFACT Library. Write for FREE specimen
TV Folder-learn now how to earn more!
HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indianapolis 5, Ind.
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RATES. In this column recently
was posed the question: " Why should
the small shop work for less than the

larger one?" Here's an interesting

and thought -provoking reaction from

reader Frank Greene

of

LEARN COLOR TV
THIS EASY WAY!
Just off the Press!

Roswell,

New Mexico:

" The answer is very simple.

RESE

the nuts are ripe, most of them fall
to the ground, and we can walk around
under the tree picking them up. If we
aren' t satisfied, a little shaking of
the big branches will bring down some
more. But to get the last few nuts,
we must climb high in the tree, work
hard, and shake the topmost branches.

Buy.

in a UHF
Converter

-

-r

" This is the law of diminishing

returns at work. A shop that is in a
fairly good location and puts out
prompt and satisfactory service at
fair prices will after a few months
pull in a certain amount of business.
A modest advertising budget will
swell the business. But to pull in
enough business to keep a number of
men busy, you have to shake all the
branches in addition to paying more
money for a bigger and better
location.

-`-r--I

'

S

"My 'tree' is a good location
just outside the high -rent district, and
it costs me $75 a month. It is good
enough that, with a very modest advertising budget, I do nothing b u t
cash-and-carry service. This spells

out the following advantages which
the big shops do not have:
a

Model '99'

OFFERS TOP
PERFORMANCE
AT LOW COST

93

only

LIST

Tuned

Input-

tracks with oscillator

Precise Impedance Match
One -Knob Tuning

Drift -Free Performance
Check with your supplier
today. Also ask about

the Deluxe Ultraverter
.

or write Dept. XK-13

I
I

1. Because I do a big percentage
of the work while the customer waits,
I do not have a large stack of uncalled -

for sets on hand. Rarely are there
more than 10 sets waiting to be picked
up, and I do not lose even six jobs a
year in abandoned sets.

2. Cash-and-carry business eliminates the expense of maintaining
a delivery truck and the necessary
help, insurance, and related overhead
items; and there are no credit losses
to charge against income.

" Naturally, this is but one type
service business. It would not
succeed in all locations, nor are all
service technicians qualified to handle such a business which requires
trouble shooting under the eyes of a
waiting and oftentimes suspicious
customer; but it does illustrate how
unit costs can be kept low. T h e
average time for labor per radio set
in my shop is 10 minutes. Twenty
minutes allows for such operations
as replacing filters, a volume control, or an IF c a n whereas, 40
of

;

BLONDER -TONGUE LABORATORIES, INC.

Westfield, New Jersey
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ABC

COLOR TV

OF

It is just like gathering nuts. When

minutes is about the maximum for a
major repair. Some of this speed is
naturally due to long experience.

G Cisin's remarkable book
takes the mystery out of Color
TV. The only book which explains this fascinating new TV
development in a simple downH

to-earth manner. It actually
translates the highly technical
descriptions of research scientists into plain everyday language.

Covers basic color principals,

compatible color TV system, the
color signal, color TV reception.
plus practical pointers on color
pix tubes, tests, servicing, antennas, etc. Just the information TV servicemen must
have to cash
on this rapidly expanding new field.
Profusely illustr,ted.
Only $1
i

119

5! TV DOCTOR

ATTENTION: NOVICE SERVICEMEN!
IThe new TV DOCTOR was written expressly for you by H. G.

Cisin, noted TV educator and
author. Mr. Cisin has trained
thousands of TV technicians,
many of them now holding important positions in television.
His years of experience are embodied in this valuable book!
TV DOCTOR contains just the
info you need to start in TV
servicing. No theory, math or
formulas, but full of practical
information. Copyrighted Trou-

ble Shooting Guide pin points hundreds of TV troubles, enabling you to diagnose faults
without previous experience. Method applies to all TV
sets, old and new. Special chapter on COLOR TV.
Useful data about TV sets, tuners, antennas, lead-ins,
interference, safety suggestions. Many clear illustrations.

Only $1

FAMOUS "TV CONSULTANT"
TV

Serviceman's Silent Partner
New easy -to -use way to solve
toughest TV troubles. UHF sect.

includes conversions, installations and servicing. Modern
;,lignment methods shown by
pictures, diagrams and simple
directions, tell exactly what to
do and how to do It. Practical

pointers on use of all TV Test
u truments. Over 300 pix, raster
.oid sound symptoms. Detailed
directions tell where and how to
find faulty parts. Over 135
RAPID CHECKS, many using
pix tube as trouble locator. 125 illustration of scope wave
forms, diagrams, station patterns, show various defects
-take mystery out of TV servicing. NO THEORYNO MATH-NO FORMULAS-just practical service
information covering all types of TV sets. Only $2

NEW!

1954 TV TUBE LOCATOR
ALL PIX TUBES LISTED!
Money -making Iitne Saver tells
which tubes to replace to cure
every type of tube trouble. Over
135 such TV troubles listed with
clear
for quicklyy locating

chartshted

the
TROUBLE INDICATING TUBE

LOCATION GUIDES for over
3000 most popular models from Admiral to Zenith plus PIX TUBES
used in each model! 1947 to 1953
models. A storehouse of valuable
TV servicing info priced very low
for large volume sales.

NEW! Trouble Shooting

Only $1

PIX GUIDE

incl. TV TERMS Explained
Sect. 1 is a fully illustrated GUIDE to oft -recurring pis
faults. Causes and cures explained. Copyrighted Trouble
Indicating illustrated chart tells where troubles start in
typical TV set-illustrations show resulting faulty TV
pictures. Sect. 2 explains hundreds of TV terms in
technical language.
Only $1

NEW!

TV TROUBLE TRACER

Each volume contains different copyrighted "Trouble
Indicating TUBE LOCATION GUIDES" of over 500
most popular TV models. Vol. 1 has older sets, Vol.
3 newest 1954 models. 40 common picture troubles
illustrated, traced to source and cured.

Only 50c ea.

Vo15. 1, 2 & 3

Order from your Jobber today,
or if not stocked, write to

H. G. CISIN,

PUBLISHER

DEPARTMENT

PF

AMAGANSETT-NEW YORK
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Some is brought about by specially
designed equipment. I have more and

better equipment than the average

five -man shop, including a scope that
cost around $500.

"Although

I

also operate a re -

coning business, many an old radio
goes out of this shop with a bit of
Kleenex wadded into a strategic spot
behind the cone: The customer is
always told that this is a temporary
measure that will make the set sound
better. Th.s is a psychological factor
which makes him f e e 1 good, and
meanwhile it conditions him to the
shock of having the speaker re -coned
the next time he comes into the shop.

" The other day, I had a car
radio in which a practically new vibrator had a broken connection inside.
I opened it and resoldered the lead.
The customer was very happy and is
a walking advertisement. I charged
him a dollar fifty
which is what I
would have made on a new vibrator.

-

" I could go on and on with examples such as these which combine
common sense and psychology in this
business. Some shops make a play
for the millionaires. Some try to get
all the business with costly advertising. As for me, I prefer to impress
their pocketbooks, and I call my
place ' Thrifty Radio Service."
Any more comments?

FIGURES. As of midyear, 33
million TV sets had been made in the
United States. Two million of these
were still i.n trade channels. Our 390
TV stations constitute o v e r three
times as many as the rest of the
world combined, there being only 110
in 32 different foreign countries.
West Germany now leads with 16;
followed by Canada with 12; Britain,
Cuba, and Italy with 9 apiece; Russia
with 7; Mexico with 6; and Japan
with 5
to mention a few at the top
of the list.

-

SURPLUS. Production overruns, surplus hardware, and obsolete
manufactured units are a headache in
some plants. To be marketable as
scrap metal, the stuff has to be sorted
and stored until enough is on hand to
justify trucking it out.
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For years now, the Minneapolis Honeywell

Regulator

Company in

Minneapolis has solved its surplus
problem with a shop at which the
public can buy the stuff. Even small
businessmen haunt the shop regularly
to pick up bargains in quantity for resale. Hobbyists, mechanics, almost
anyone with a bit of imagination can
pick up mixed screws, nuts, bolts,
and gears by the pound for a song and
have a lot of fun sorting it out. It' s
good relaxation, too, we found out
or maybe we've reached the happy
mental state of that codger up in the
mountains of New Hampshire who
spent his days putting little stones
into little piles on the rocky hillsides.

-

Don' t use business as your excuse for going into surplus stores
like this. Haven' t been able to use a

seems as if

bit of the stuff yet;
Honeywell deliberately avoids using
the popular thread sizes used by the
electronics industry. One chap did
make 1,200 toy wagons from zinc
wheels intended for thermostats,
though; another converted surplus
aluminum boxes into amplifiers, so
maybe we just lack the imagination.

s\

536K Mvitimeter Kit

$

12.90

Wired $14.90
1000 ohm,/volt

425K 5" Scope
Kit $44.95
Wired $79.95
4706 7" Pu,hPull Scopo

KIT $79.90. WIRED $129.50.

YOU BUILD

7E/CO"
KITS
IN ONE

EVENING but they
last a lifetime
and you
save 50%
3 8 Kits and

42 Instruments

221ñ?'TYM. Kit $25.95

-

the Industry's most complete

line of

TALKING CAN. Now available

for sales talks is a battery -powered
record player that' 11 fit into a dummy
quart can of auto oil. A miniature
switch can be set into the bottom to
turn on the device when the can is
picked up. Dimensions are 3 1/2 by
5 inches, small enough for man y
other sales uses. It was developed
by Carter & Galantin of Chicago,
according to the May 26 issue of
National Petroleum News.

565k Muhie rer Kit 224.91
Whet $20.95

MATCHED

24000 ohiethoit

TEST INSTRUMENTS

'h -million EICO Instruments are now in use
the world over! That's the
proof of EICO's leadership in Value.
For latest precision

77K

engi-

Sine 8 Spoor* Were Audio Gen.
Kit $33.95. Wired $49,95

neering, finest components, smart professional
appearance, lifetime performance and rock -bottom economy
see and

-

compare the EICO
line ar your Jobber
before you buy any
higher -priced equipment! You'll agree with

SHOPLIFTING. Three s m a 11
television cameras strategically sus pended 4 feet below the ceiling of a
California store feed a battery of
three receivers in an adjoining office.
The cameras can be rotated or tilted
by means of controls onthe receivers
to follow the movements of suspected
shoplifters and catch them in the act.
A secondary use is spotting clerks
who might be loafing. Here' s one
instance in which someone gets paid
to watch TV sets.

over 100,000 others that
only EICO Kits and Instruments give you the industry's greatest values
at lowest cost.
Prices 5% higher on West Coast.

10501 Battery -Elite.
Kit $29.95. Wired $38.95
Tubs
Testet
525K
Kit $34.95

Wired $49.95

Write NOW for

011954

JOHN MARKUS

360K Sweep Gen.
Wired $49.95

K.i $34.95.

FREE

latest Casateg

PF 10

Laboratory Precision of lowest cost

ELECTRONIC INSTRUMENT CO., Inc.
84 Withers Street, Brooklyn 01, N. Y.
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Notes on Test Epuipment
(Continued from page 17)
who prefer to have the trap attenuate

the marker as well as the response
curve, it is an easy matter to disconnect the marker c able from the
marker -adder unit and inject the
marker s i g n a l into the receiver

circuits.

Fig. 7A is the familiar S -curve
obtained when adjusting a discriminator or ratio -detector circuit. The

marker -adder method was used in obtaining this curve, and it can be seen
that no distortion of the curve is present and that the marker visibility is
satisfactory. The marker signal was
removed from the adder unit; and with
no change in strength, it was applied
capacitively to the sound IF strip of
the receiver. The resulting response
shown in Fig. 7B is greatly distorted.
If the marker strength is then reduced
to the point at which the S -curve is
no longer distorted, the marker is
not visible on the curve; therefore,
it can be seen that the marker -adder

,Z2A.
(A) Using

Model 691 Marker Adder.

LIKE ADDING A NEW DIMENS
TO HIGH FIDELITY SOUND REPRO
The

g

CTIO

(B)

Using Conventional Marker -Injection Methods.

Fig. 5. Markers in the Trop Notch of Video

izr.AK

IF Response Curve.

GÓyitl.st

method offers a great advantage in
discriminator or ratio -detector
alignment.

ASTATIC

Although this is primarily an
article designed to show the application of the Hickok Model 691 heterodyned marker adder, it also affords

Model 51-1J

an opportunity to point out some of
the many useful f e a t u r es of the
Model 690 crystal -controlled marker

calibrator.

This marker generator
is equipped with a 2.5 -mc crystal for

calibration purposes and also ha s
sockets for two alternate crystals of
the operator' s choice. The dial scales
are marked with calibration points at
every frequency that is an integral

ASTATIC'S
NEWEST_

HIGH
FIDELITY
CERAMIC
PICKUP
CARTRIDGE
LISTEN first to any other cartridge
you choose. Then, switch to the Con Am. The previous tones are, by corn- sC
parison, perceptibly flat and lifeless./
The switch to the Con -Am is almost
as though another dimension of sound
has been added. Impartial technical
experts and music critics the nation/
over have heralded the Con -Am as
the new tops in high fidelity car-

/

tridges.

compatibility with the constant amplitude
recording characteristic of modern records.
The Con -Am delivers a new level of rich,'
full-bodied, distortion -free sound reproduction.
No pre -amplifier required.

I. Fuller
2.

3.

_r

multiple of 2.5 mc (5 mc, 7.5 mc,
10 mc, 12.5 mc, etc.). To calibrate
the generator, the crystal selector
switch is set at the 2.5 -mc position; a
calibration point is selected nearest
the desired frequency; and the generator tuning is varied slowly about
this point until the magic -eye indicator closes. Then the dial calibration
knob is adjusted, if necessary, to set
the dial indicator exactly upon the
calibration point of the scale. In this
manner, the scale is calibrated to
crystal accuracy at all frequencies
near that particular calibration point.
If the generator tuning is changed

pickup.
Micro polished sapphire tip needle for

4. No hum
5.

331/3

and 45 RPM.

to 15,000.

6.

Frequency range

7.

Standard

8.

Also available in Model 53-J for narrow arms.

9.

List Price $7.40.

10.

68

V,

30

inch mounting centers.

Write for complete details, Catalog

Fig. 6. Dual Markers at Video and Sound
S-429.

Carriers.
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of the

response at another frequency, thus

switch is placed at one of the alternate -crystal positions (for example,
one for a 4.5 -mc crystal), markers
will be placed at points every 4.5 me
from the generator dial setting. This
ability to insert two markers simultaneously can be a very useful feature
when judging t h e bandwidth of a
response curve. Quite often, the adjustment of one of a series of tuned
circuits to bring up the response at a
particular frequency will lower the

affecting the bandwidth. If a single
marker is used, it must then be shifted
back and forth between adjustments
in order to determine the bandwidth
of the response. The use of dual
markers at appropriate points allows
the technician to judge the response
without this inconvenience. To illustrate, Figs. 8A, B, and C show the
over-all video IF response of a color
television receiver as viewed at the
cathode of the first video amplifier.
Alignment of a color TV receiver is
considerably more exacting than that

dial setting; and in addition,
markers will appear at points every
2.5 me from this point. lithe selector

(A) Using Model 691 Marker Adder.

One body with 6 interchangeable

terminals for the widest mounting combinations.
(B) Using

Conventional Marker -Injection Methods.

Fig. 7. Marker on

S

-Curve of Ratio Detector.

considerably from this position, it
should be recalibrated at a new point.
Whenthe Model 690 is operated
with the crystal switch in the 2.5 -mc
position, a marker will be obtained on
the response curve at the frequency

(A) Markers at V deo

Carrier and at Sound Carrier.

C -D's

Interchangeable terminals take less
room in your parts kit let you do
the job right
Just attach the needed terminals to
fit the job ...
Always the right ceramic unit handy
and without tying up money in a

-

NEW

-

Mity
(B)

Markers at Video Carrier and at Color Sub carrier.

big stock
With the improved construction and
processing at point where coronaeffects attack
Rugged stable durable
Use it at Full Rated Voltage
Precision manufactured with extra -

-

Mike®
(type MMU)
CERAMIC CAPACITORS

large safety margin

Markers at Video Carrier and at 4.1 -MC
Shoulder.

Fig. 8. Dual Markers on Video IF Response
Curve of a Collor Receiver.
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-

greater

dependability
Now at your C -D Jobber. For his
name and address see your Classified
Telephone Directory. Catalog on request, Dept. RC -24, Cornell-Dubilier
Electric Corp., So. Plainfield, N. J.

CONSISTENTLY
(C)

-

DEPENDABLE

CORNELL - DUBILIER
There are more C -D capacitors in use today than any other make.
PLANTS IN SOUTH PLAINFIELD. NEW JERSEY; NEW REDFORD, WORCESTER AND CAMBRIDGE. MASSA*
CHUSETTS: PROVIDENCE AND HOPE VALLEY. RHODE ISLAND; INDIANAPOLIS. INDIANA; SANFORD
AND FUOUAY SPRINGS. NORTH CAROLINA. SUBSIDIARY RADIANT CORPORATION. CLEVELAND. OHIO
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of a monochrome

You

CAN

TAKE IT WITH YOU!
CLOSED

-411171N.

-

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

ready to

Togo

--.---

the job

OPEN

-

ready for fast work

NEW! No. 77 NUT DRIVER SET
Here's XCELITE'S latest time-saver! Out on
a job or at the bench, you always have the
right nut driver. No more fumbling. No
more tools left behind! Sturdy plastic
folding kit holds all seven sizes -31, thru
%". Color -coded handles instantly give you
the size. (ALL XCELITE nut drivers are color coded).

Ask your supplier for this

new "go -anywhere" kit. And while you're at it, check
your supply of screwdrivers. You can't beat
XCELITE for size range, quality workmanship, lasting Chrome Vanadium blades
and hand-fitting, punishment -proof plastic
handles. Write for the new XCELITE catalog.
Why do a job with anything less than the best?

XCELITE, INCORPORATED
(Formerly Park Metalware Co., Inc.)
Orchard Park, N. Y.

Dept. Q

Two very important frequencies

in

Give your jobber a test report

-GET

A SECOND ONE, FREE!

This unique offer, made privately a few
months ago, has already proven the Unicorn's worth in over 100 cities in 32 states!
We offer it now to you because we know
you'll want more when you discover how
it cuts installation time by z/srds-replaces

complex, unsightly rigs-and simplifies
your work.
You'll see, too, that its sleek appearance,
all -aluminum construction, and ability to
give superb reception of all present and
future stations, monochrome or color, will
assure lasting satisfaction to your customers.
This is a limited offer. Order a Unicorn
Antenna today from your jobber, or for
details & name of a local supplier, write

DEPT.
P

AMERICAN SCREEN PRODUCTS CO.
807 N.W. 20th St., Miami, Fla.
Factories in California, Texas, Indiana, Illinois, Florida
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recommended color -alignment

procedures are 3.58 mc, the separation between the video carrier and
the color subcarrier, and 4.1 mc, the
separation between the video carrier
and the shoulder of the video response
curve. From 4.1 mc, the response
drops abruptly to the sound -carrier
position at 4.5 mc; but the response
must be held up at 4.1 mc to avoid
loss in color detail and to prevent
crosstalk between the I and Q channels. Therefore, a 3.58 -mc crystal
and a 4.1 -mc crystal, in addition to
the 4.5 -mc crystal, would be very
useful to the alignment technician in
making the response check illustrated
in Figs. 8A, B, and C. The Model 690
marker could be set at the video carrier frequency, and a second marker
c ou l d be added by switching t h e

crystal selector to the required posi-

tion. Fig. 8A shows the IF response
curve with markers at the video IF
and sound IF; Fig. 8B has markers
at the video IF and at the color -subcarrier frequency of 3.58 mc; Fig.
8C has markers at the video IF and
at 4.1 mc.

Definition of Rise Time

INSTALL this 82 -Channel

UNICORN antenna

receiver; and the

recommended bandwidth and the positioning on the response curve of the
frequencies for the video carrier,
color subcarrier, and sound carrier
must be strictly adhered to in order
to avoid such things as weak color,
poor color sync, or color contamination between the I and Q channels.

The term " rise time" is sometimes used by manufacturers when
listing the specifications of an oscilloscope, and it is directly associated
with the frequency response of the
scope amplifiers and their ability to
reproduce a square wave properly.
Various mathematical formulas have
been published for converting rise
time to frequency response and vice
versa. In general, it may be said that
the shorter the rise time of the scope' s
amplifier the better its performance,
in that the oscilloscope will then give
on its screen a more accurate indication of the applied voltage waveform.

The quality of reproduction of
square -wave signal is usually considered a good basis for judging the
frequency response of an oscilloscope.
Accurate reproduction of a square
wave depends upon several amplifier
a

characteristics: (1) wide -band frequency response, which is usually

stated as flat within ±3 db between
certain frequency limits; (2) short
rise time; (3) minimum overshoot;
and (4) minimum phase shift. Rise
time is a function of the high -frequency response of the amplifier and
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is the main determining factor of the
response to transients.
To state the definition in a minimum number of words, rise time is
th e time it takes an amplifier to
respond to a signal which changes instantaneously from zero to its final
value. At one instant, no signal is
applied to the amplifier; and, of
course, no output is obtained. At the
next instan:, the full amplitude of signal is applied to the amplifier; but it
takes a definite interval of time for
the amplifier output to rise to the
value corresponding to the input signal. This interval is the rise time of
the amplifier, but it is further qualified by standard usage to mean that
portion extending from 10 per cent to
90 per ce -it of the peak amplitude.
This is illLstrated in Fig. 9 in which
a signal and the corresponding ampli fier response are diagrammed. The
signal is shown as remaining at zero
level up to zero time; then on the
instant of zero time, it suddenly jumps
to maximum amplitude. The shaded
portion of the amplifier response represents that part from 10 per cent to
90 per cent of peak amplitude and is
considered to represent the rise time
of the amplifier.

Some readers may wonder why
there is all this bother to define a
term. Actually, the definition itself
may not be so important as the way
in which the term can be interpreted
in considering the usefulness of a
particular oscilloscope. As was

pointed out, the rise time and the
high -frequency response of an oscilloscope are interrelated; and if an
oscilloscope specification is given as
so many microseconds of rise time,
naturally the technician will wonder
just what usefulness that specification

has.

(A)

Input Signal.

A rule of thumb with which
most service technicians and audio
enthusiasts are familiar is the one
which states that good square -wave
reproduction indicates acceptable
sine -wave response of the amplifier
to frequencies that are from one -tenth
to ten times the fundamental of the
square wave. This means that if the
amplifier responds favorably to a
1,000 -cycle square wave, the amplifier response would be reasonably
flat from 100 cycles to 10,000 cycles.
This rule is not considered too reliable by some, especially when one
considers assymmetrical square
waves wherein the duration of each
square -wave pulse is a smallfraction
of the time for each cycle. In that
instance, the high -frequency response
of the amplifier must be extended to
maintain a satisfactory representation of the steep wave front and the
sharp corners of the pulse.

One of the conversion formulas
mentioned earlier in this article is:

-,
t
1

f =

the high -frequency response in
megacycles necessary to reproduce satisfactorily a wave

Using
=

t

and a one -microsecond rise time as
before,we obtain an upper frequency -

SECS

90

response limit

w

(B)

*
J
a
2

/R.4

Amplifier
Reponse.

I

TIME

I

N

SECS

Fig. 9. Diagram

Illustrating Rise Time.
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FACTORY -TAILORED
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fit right,
to install fast!
to

RCA Service Parts
are the only genuine replacement
parts for RCA Victor TV receivers,
radios and phonographs.
tea

SERVICE PARTS

54

of 360

kilocycles.

Streamline both your
Business and Technical Work
RCA's SERVICE PARTS SELLING KIT

includes:
*RCA TV Service Parts Guide
*RCA TV Tuner Parts Guide

Dealer

%-

o

Service Parts

For example, if an oscilloscope were
quoted as having a vertical -amplifier
rise time of one microsecond, substitution of this value for t in the
aforementioned formula would yield
a high -frequency response value of
one megacycle. Other versions of the
formula substitute values from .35 to
.50 for the 1 in the numerator, with
a value of .36 being favored by a
prominent manufacturer of os c loscopes.

f

TIME IN /4

Usf RCA\ICTOR

front or rise time t in microseconds.

.36

0

TiPOOLf

Remember:

where
f =

SAVf TAlf

The calculations can be reversed
to find the rise time when the oscilloscope frequency response is given.
This would be useful if it were
desired to view a waveform of known
rise time. If substitution of the high frequency response limit of the scope
gave a rise time equal to or shorter
than the rise time of the waveform, it
could be assumed that the scope
would give an accurate reproduction
of the waveform front. This as -

Price Schedule

*List Price Card (for the 54 most -used
RCA Victor Service Parts)

Use this kit to improve your business
methods. Use it as a quick technical reference. It's FREE from your local RCA Thbe
Distributor. (Form 3F508.)

RADIO CORPORATION
of AMERICA
®
SERVICE PARTS

HARRISON. N. J.
71

The square -wave signal was then applied to scope B which was set for
wide -band response, and the resulting
waveform was a very good square
wave. Then a network was introduced
between the generator and scope B
to limit the higher frequencies until

sumption was borne out by the following experiment in our laboratories.
A square -wave generator was
connected to the vertical input of an
oscilloscope, hereafter referred to
as scope A; and the amplifier of the
scope was switched tothe high sensitivity, medium-bandpass posit ion.
The fundamental frequency of the
square wave was then increased until
the response waveform showed the
rounding off of sharp corners, which
is a characteristic indication of inadequate high -frequency response.

the resulting waveform appeared

identical to the distorted waveform
obtained on scope A. On transferring
this restricted signal back to scope
A, no noticeable change in response
shape was noted. This was accurately
c h e c k e d by momentarily shorting
across the limiting network while

watching the scope for any change of
response shape.

The conclusion to be drawn
from this little experiment is that, as
long as the rise time and frequency
characteristics of an oscilloscope
are as good as or better than those of
the waveform being observed, t he
technician can expect an accurate representation of the steep fronts of the
waveform. Of course, the usefulness
of the scope will extend far beyond
these limitations, because there are
many cases where the technician is
interested primarily in the presence
of a certain signal or its amplitude.
Perfect reproduction of a waveform
is not essential in these cases.
New Equipment
The Simpson Electric Co.,
Chicago, announces a new 40,000 -volt
high -voltage probe which may be used
to extend the range of the Simpson
Model 2 6 2 volt-ohm-milliammeter
and the Model 269 volt -ohm -micro ammeter. The probe for either model
is available at a price of $12.50.

.

The Simpson Electric Company
also has in preparation a new peak to -peak type of demodulator probe to
be used in checking various circuits
in color and monochrome TV receivers. Use of the new probe will
give approximately twice the scope
sensitivity normally obtained with
conventional demodulator pr o b e s.
This will be of considerable advantage,
since many scopes now in use have a
relatively low sensitivity.

for your service truck
service kit
extra bench tool

...

..

Another advantage of the new
probe appears in uses in which the
polarity of the detector probe is important. Since the peak -to -peak probe
utilizes both positive and negative
excursions of the signal, it does not
require the crystal -diode polarity
reversal which must sometimes be
performed when half -wave probes
are used with unsymmetrically
modulated waveforms.

MODEL

8100

ONLY

v

New Roll Chart for Simpson
Model 1000 Tube Tester

This newest Weller Soldering Gun fills your need for an extra soldering
tool. Its new, compact design includes all regular Weller Gun features,
at a rating of over 100 watts. Its new, low price makes it as convenient
to buy as it is to own!
SEE THE WELLER

Juiudt.

AT YOUR DISTRIBUTOR NOW

WäejuJuaidt, SOLDERING

GUN

The Simpson Electric Company
announces a new tube chart. for the
Model 1000 tube tester. The chart
shows all of the new tubes produced
since May 1, 1953 and is available
from the factory at a price of $2.00.
On November 1, 1954, a free
supplement will be ready and will
show new tubes added since the chart
dated May 1, 1954.
PAUL C. SMITH

827 Packer Street, Easton, Pa.
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Examining Design Features
(Continued from page 25)

From this stage, the signal is coupled
to the 6AL5 ratio detector.
Amplification of the detected
audio signal is provided by a triode
section of a 6SN7GT. After amplification in this stage, the signal is fed
to the 25L6GT audio -output tube.
Some of the previous Motorola
models had the sound take-off located
at the video detector. In these sets,
an additional stage of sound amplification was required ahead of the ratio

Two sync signals of opposite polarity
are supplied by the second stage of
sync clipping. The two additional
signals are fed back from the horizontal -sweep section. The horizontal

phase detector compares the sync
signals with the signals from t h e
sweep section. A difference in phase
results in an error voltage which is
applied to the horizontal multivibrator
to correct its frequency.
The horizontal multivibrator is
of the cathode -coupled type using the
two triode sections of a 6SN7GT. The

output of this multivibrator is fed to
the 25BQ6GT horizontal -output tube.
This stage then supplied the necessary
sweep output.
High -voltage rectification is
accomplished by a 1B3GT. This tube
is mounted horizontally beneath the
chassis. The damper tube is a
12AX4GT.

Power Supply.
Two selenium rectifiers connected in a voltage -doubler circuit

detector.
AGC Circuit.

The output of the video detector
is utilized as the AGC voltage. After
proper filtering, this voltage is
applied to :he RF amplifier, mixer,
and to the first two stages of video
IF amplification.

THANK YOU. Mr. Serviceman

Sync Section.
A composite video signal from
the output of the video amplifier is
fed to two stages of clipping. Two
triode sections of a 12SN7GT are used
for these clippers which separate the
sync signals from the composite video

signal.
signal from the plate circuit
clipper is fed to an integrating network for use in the
vertical -sweep section. A signal from
the cathode and a signal from the
plate circuit are supplied tothe horizontal phase detector.
A

of the second

Vertical Sweep.
The vertical -sweep system
employs a blocking oscillator utilizing
one triode section of a 12BH7. Synchronization of the os c i l l a t or is
accomplished by the application of
sync pulses from the integrating network. The vertical -hold control is
incorporated in the grid circuit of the

oscillator.

The output of the blocking oscillator is fed to the vertical -output
stage which utilizes the remaining
triode section of the 12BH7. T he
vertical -size control is in the grid
circuit of thus stage, and the vertical linearity control is in the cathode
circuit.

Vertical -retrace blanking is
provided by feeding a negative pulse
from the vertical -sweep section to
the grid of the picture tube.
Horizontal Sweep.
Horizontal AFC requires four
signal inputs for proper operation.
October 1954, PF Reporter

your preferred brand!
In a recent nationwide survey*, radio and TV servicemen were
asked this question: "What brand of replacement speakers do
you prefer? Why?" QUAM was first in number on mentionsalmost 30% more than the next most preferred brand.

* Conducted by Brand Name Surveys of
Chicago, Illinois, May 1954.

WHY ?
here are some
typical comments
QUP M
about
speakers by
these servicemen

"Adjust -a -Cone feature -ruggedness"
"Complete range of sizes and types"
"Stand up best in service"
"Include hardware for easier

installation"
"Good construction"
"Listed in Sams' Photofacts"
"Heavier magnets"
"Good quality at a reasonable price"
"Always satisfactory"

ask for QUAM the quality line, for ALL your speaker needs

QUAM-NICHOLS COMPANY
234 EAST MARQUETTE ROAD

CHICAGO 37, ILLINOIS
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SENSITIVITY
CONTROL

SELECTOR

BAR

TONE CONTROL

, ffliMeei
TUNER
RETURN

it

1R

wF+.

SOLENOID

iií

J

SWITCH 53

--;.1%-

.:i. +r
rVy-\.

UAW/

..

'i-`:

PADDLE
WHEEL

t;....

RELAY M1

ñ,d
,

.

itie%.Ti

Hil(`...zoli

MOTOR
SPRING

PUSH

Fig. 3. The Cadillac Model

BUTTONS

FADER CONTROL

7264165 Syncro-Matic Receiver.

are used to supply the necessary voltages for operation of the receiver.
Two values of B+ obtained from this
arrangement are approximately 150
and 250 volts. The speaker field is
used as the choke in the filter network.
The tube filaments are connected in a
series -parallel string.

When the operator

the continuous -tuning type covering
channels 14 through 83.

FREE

A 6T4 oscillator is used in conjunction with a crystal mixer. An
IF amplifier employing a 6BK7A provides amplification of the signal from
the mixer. The location of the UHF
tuner may be seen in Fig. 2.

SIGNAL -SEEKING TUNER
The signal -seeking tuner is an

electronically controlled tuner that
is rapidly finding wide application in
automobile radios. The tuning is accomplishedby a station -selector bar.

...

ONE DOZEN .01 MF -600 VOLT

presses the selec-

tor bar, the tuner sweeps the broadcast band until a station is encountered.
The tuner then stops automatically
on the station. The number of
stations on which the tuner will stop
may be adjusted by the sensitivity
control. Fig. 3 shows the Cadillac
Model 7264165 which is an example
of a radio that uses this signal seeking device. Some of the main
components in the signal -seeking
mechanism are shown in Fig. 4, and
a schematic diagram of the circuits
associated with the signal seeker is

UHF Tuner.

The letter Y which appears in
the chassis number indicates that the
receiver is equipped with UHF. The
WTS-518 series has the VTT5OMA
as its UHF tuner. This tuner is of

7264165 Tuner Mechanism.

Fig. 4. The Cadillac Model

shown in Fig. 5.

Specially Designed
for Electronic Industry!
11

=..

"ROCKETTES"
PLANET'S NEW 85°C PAPER
TUBULAR CAPACITOR

bap

INTRODUCTORY OFFER BP -12
.

As an

introductory offer to acquaint you with

receive ABSOLUTELY
twelve Type R-01-6 tubulars (List price value
$3.60) with the purchase of ten popular electrolytics. See your regular Planet Distributor and ask
for the Planet Introductory Offer BP -12.

only EQUIPTO

makes storage and service units
to industry's special demands

PLANET ROCKETTES, you
FREE,

Equipto units offer more convenience, greater working efficiency,
and a bigger savings in floor space
because they are specifically designed for the function they perform. There are Equipto trucks for
moving heavy chassis
special
steel shelving to hold TV sets,

...

PLANET MANUFACTURING CORPORATION
225 BELLEVILLE AVENUE
BLOOMFIELD, N. J.

radios, testing equipment

..

.

.

.

.

units are ruggedly constructed to
withstand severe usage, and are
finished in shock-resistant olive
green baked enamel. Shelves and
dividers are easily adjustable to accommodate any size merchandise.

.

warm up racks for heat running
several sets at once
. modern
steel work benches
storage
.

units for compite line of tubes ...
drawer units for small parts. All

See

your Equipto distributor or
us for Electronic Industry
Catalog No. 2123

write

Write for Catalog 200-Lists Specifications on Stock Items
r1

DIVISION OF AURORA EQUIPMENT

COMPANY

830 Prairie Avenue, Aurora, Illinois
Steel Shelving... Parts Bins... Drawer Units
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l
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OST OF ONLY $18.00 LIST
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SOLENOID

O
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The MODEL W68

200, -

replaces 41 Crystal
Cartridges made by
the five leading
manufacturers.

Fig. 5. A Schematic Diagram of the Signal -Seeker Circuit.

The power for moving the tuner
mechanism is derived from a spring loaded motor. Relatively c on s t a n t
speed is maintained by a paddle wheel
which funct.ons as an air -vane governor. The motor is started and
stopped by a relay arm which releases
or stops the paddle wheel.
When the signal seeker is in a
quiescent state (not sweeping), section
A of the 12AU7 trigger tube is not
conducting and only a small current
flows in section B. A positive potential is applied to the cathodes of the

tubes by a voltage -divider network
composed of resistors R8 and R10.
A negative potential is applied to the
grid of section A by a divider network
in the AVC line. It may be noticed
that this potential varies according
to the strength of the incoming signal.

Whenthe tuner is not searching
for a station, section B of the trigger
tube conducts very little current.
This current flows through relay Ml,
but it is not sufficient to actuate the
relay. The contacts Nos. 1 and 2 of
the relay are held in the position
shown in the schematic of Fig. 5.
If another station is

desired,

the station -selector bar is depressed.
As long as :he bar is momentarily
depressed, t'ie switch S3 is actuated.
This causes contact No. 1 of switch
S3 to open and contact No. 2 to close.
The opening of contact No. 1 mutes
the receiver The closing of contact
No. 2 causes enough current to be
drawn to activate relay Ml. Relay
contact No. 1 opens, and contact No.
2 closes. Simultaneously, the relay

October 1954, PF Reporter

arm releases the paddle wheel and
the tuner begins to search. When
contact No. 1 of the relay is opened,
the cathode return lines for both the
RF amplifier and the IF amplifier
are through the sensitivity control.
By tracing this circuit, it may be
seen that there are four positions for
the sensitivity control when the tuner
is searching; however, only two of
these positions are effective when
the tuner is not searching. The
closing of relay contact No. 2 places
resistors R6 and R7 in parallel with
resistor R8. The positive potential
applied to the cathodes of the trigger
tube is reduced, and the triode V6B
with its higher plate voltage conducts
rather heavily. Section A of the trigger tube remains cut off because its
plate voltage is relatively low. When
the selector bar is released, S3 is
returned to its original condition;
however, the relay M1 remains closed
because of the current resulting from
the conduction in section B of the
trigger tube.
As the tuner reaches the high frequency end of the dial, the switch
S4 is automatically closed . The
tuner -return solenoid M2 is energized. The action of this solenoid
returns the tuner to the law -frequency
end of the dial and places the power
spring under maximum tens ion.
Switch S4 is automatically opened,
and the solenoid is de -energized.
The tuner begins to sweep again.

When a station is encountered,
an IF signal is coupled to the grid of
V6A through capacitor C4. At the
same time, an increase in negative

The W68 is a "Muted Stylus" type, Dual Weight Cartridge. The dual weight makes it
possible to replace either aluminum or steel
case cartridges-without adjusting tone -arm
balance. With weight slug net weight is 25
grams; without weight slug net weight is 12
grams. The W68 is equipped with the famous A62A silent -tracking, "Muted Stylus"
needle. Model

W68-List price

$7.50

The MODEL W78
replaces 149Cartridges
made by the five leading manufacturers.

Model W78 is a Dual -Volt, Dual -Weight
Cartridge-so versatile it replaces 149 other
cartridges! This cartridge alone will become
a sensation overnight
because it replaces
steel or aluminum case cartridges, of either
high or low output! The W78 provides the
broadest coverage at the lowest investmentonly $5.55 list.
General Information: With weight slug,
net weight is 25 grams; without weight slug,
net weight is 12 grams. In addition, Model
W78 has a capacitor, furnished as an accessory. Without capacitor, output is 4.0 volts;
with capacitor, output is 2.0 volts.

-

The MODEL W70
replaces 20 "Special"
Cartridges.

Model W70 is a completely new cartridge
in the Shure line. It replaces all the Webster
"CX" and "C" Series Cartridges, comes
equipped with all the necessary accessories.
The W70 is more than an adequate replacement: it is an improvement, because it uses
pin jacks
doing away with laborious
"threading" of leads through the tone-arm.
Model W70-List price
$4.95

-

SHUN
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SUPERIOR'S NEW MODEL TV -40

C.R.T. TUBE TESTER
*
*

A complete picture tube tester
for little more than the price
of a "make -shift" adapter!!

all magnetically deflected
tubes . . . in the set . . . out
of the set . . . in the carton!!
Tests

The Kinescope Tube (TV Picture Tube) compared
to the standard receiving tube is a very complicated component. The complexity of its

make-up makes it impractical to employ the
same circuit used to test standard receiving tubes. On the other hand, the advantage of being able to use one
socket for all C.R.T. tubes, and the
fact that all such tubes use the
same filament Voltage, has enabled
us to design this relatively simple,
yet extremely efficient tester.

EASY TO USE:

Simply insert line cord into
any 110 volt A.C. outlet, then
attach tester socket to tube
base (Ion trap need not be
on tube). Throw switch up
read
for quality test
.
direct on Good -Bad scale.
Throw switch down for all
leakage tests.
SICWrite

Dept.

PF -10

SUPERIOR

SPECIFICATIONS
all magnetically deflected
picture tubes from 7 inch to 30
inch types
Tests for quality by
the well established emission
method. All readings on "Good Bad" scale.
Tests for inter -eleTests

Model TV -40 G.R.T. Tube Tester
comes absolutely complete
nothing else to buy. Housed in
round cornered, molded bake -

-

ment shorts and leakages up to
5 megohms.
Test for open elements.

lite case.

for Catalog

INSTRUMENTS

2435 White Plains Road

CO.

New York 67, N.

Y.

bias voltage is also applied to the grid
from the junction of R3 and R4. The
tube section V6A is triggered by the
positive excursions of the signal coupled through C4. The combined effect
of the bias voltage and the signal voltage is to cause the trigger tube to fire
at a dial position which is in advance
of the center frequency of the station
signal. Moreover, the relationship
between this position and the center
frequency remains the same in the
case of every signal regardless of its
strength. This premature triggering
action compensates for the mechanical delay in the tuner so that the
tuner always stops at the exact center
frequency of the desired signal.
When V6A conducts, the grid
voltage on V6B goes in a negative
direction. V6B cuts off, and relay M1
becomes de -energized. The tuning
mechanism then stops on the station.

This receiver is also equipped
with five push buttons which are used
to key the operation of the signal
seeker. This is accomplished in the
following manner.

There is a set of five selector
tabs for presetting the push buttons.
Each of these tabs has a metal contact
indicated as M3 in the schematic.
The receiver dial pointer also has an
associated contact M4. A push button
is set by allowing the tuner to stop on
the desired station. Then the selector
tab associated with that push button
is moved until it is in line with the
dial pointer. M3 then makes contact
with M4.
When the push buttons have been

CORES
OF

ERSIN
FLUX

WORLD'S FINEST
CORED SOLDER
ON WOODEN SPOOL

SERVICE

PAK

EXTRA VALUE! Unlike other low cost, haphazard solder packages, the MULTICORE SERVICE PAK
features a convenient wooden spool, and-important to you-length of wire, alloy and gauge is clearly
Also available in
lb. cartons and 7 lb. reels.
marked on every 50c SERVICE PAK!

set and one is depressed, the switch
Si is opened. This removes the sensitivity control from the circuit during the entire time. The setting of
the sensitivity control has no function
for push-button operation. The push
button also connects the cathode circuits to the RF amplifier and the IF
amplifier to the selector contact M3.
A mechanical linkage on the push
button momentarily closes switch S3,
and the tuner begins sweeping. It may
be noted at this point that the cathodes
of V1 and V3 have no ground return.
No signals are passed through these
tubes until the dial pointer becomes
aligned with the selector tab associated with the depressed push button.
Then M3 makes contact with M4 and
provides a ground return for V1 and

V3. The received signal progresses
through t he receiver in a normal
manner, the trigger tube is keyed by
the signal, and the tuner stops on the

desired station.

1

MULTICORE SALES CORPORATION, 164 Duane St., New York 13, N. V
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lifier grid. The positive terminal of
the bias s up p l y connects to t h e

Shop Talk
(Continued from page 11)

MARKER, VIDEO CARRIER

receiver chassis.

MARKER,SSpp

j

CARRIER

DIP SHOULD
SEPARATE BY A FEW
NCHES;NEEP ALL LEADS AS
SHORT SS POSSIBLE

30ro0

70+COAXIAL

15,7- Tw-IN

RECEIVE RLEAD

LEb
7-13

CHANNELS

L=1412"FOR
=39 FOR CHANNELS

2-S

Fig. 4. How to Match an Unbalanced

75 -Ohm Coaxial Cable to a Balanced
300 -Ohm Impedance. (Courtesy of
Sylvanic Electric Products Inc.)

resistors reduces the signal too much,

matching network using sections of
formed.
See Fig. 4. (The mismatch caused
when the output impedance of the
sweep generator is 50 ohms instead
of the 75 ohms shown in the setup of
Fig. 4 is not significant.)
a

a 150 -ohm twin lead may be

To proceed with the alignment,
the power for the equipment and receiver is turned on and the sweep
generator is tuned to cover the channel to which the receiver is set. A
good RF response curve is shown in
Fig. 5. The important features in

this curve are the width or bandpass
and the relative positioning of the
video and sound

carriers.

The marker signal, which is
introduced after the response curve
is obtained, should be loosely coupled
to the sweep generator. This can be
achieved either by connection through
a small capacitor of 5 to 10 mmf or
by laying the marker -generator output
cable across thé resistive matching
network.

The scope beam should be driven

by a 60 -cycle sine -wave voltage ob-

tained either from the sweep generator
or from the oscilloscope, if the latter
contains a phase control.

.L1/.\

Before the equipment is turned
on, reference should be made to the

alignment instructions to determine
whether any DC bias shouldbe applied
to the RF amplifier grid. If a bias
value is specified, then a DC voltage
of this value should be connected to
the AGC wire leading to the RF amp-

RF

RF Response Curve Having the Picture and Sound Carriers of a Local Station
As Markers. The Demodulated Sync Pulse
Appears Because of the Strength of the

Fig. 6.

Received Signal.

NOT EXCEED
30% OF
TOTAL

HEIGHT

Fig. 5. RF Response Curve.

If there is a strong television
signal on the channel being checked,
this signal can be used to provide the
markers for the sound and video carriers. Lay the transmission line
across the resistive matching network
in place of the marker -generator
output cable. The result is shown in
Fig. 6. The amplitude of the markers
will depend upon the signal strength.
The blanking and sync portions of the
television signal may be seen riding
along the base of the curve, but these
can be ignored.

An ever -important question, of
course, is: "Suppose you do not obtain a response curve that looks like
the one shown in Fig. 5? What then?"
Every tuner has a number of adjustments which will alter its response.
For the Standard Coil tuner shown in
Fig. 7, these adjustments are on the
capacitors labeled C13, C3, and C6.
Adjusting C3 will generally shift the
center of the response curve in relation to the video and sound markers.
C13 and C6 should be alternately adjusted for best gain and for a flat -top
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Fig. 7. One Type of Standard Coil Tuner.
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response which is consistent with
proper bandwidth and correct marker
location. Do not broaden the curve
too much because this will result in a
loss of sensitivity.
It will be found generally that
the response curve obtained for one
channel will not be exactly the same
as that obtained for some other channel when the same settings for C13,
C3, and C6 are maintained. However,
if a permissible response is not obtained on a particular channel: (a)
check to see that the proper coils are
being used, (b) try replacing t he
pair of coils for that particular channel, or (c) readjust C13, C3, and C6
as a compromise to favor the weak
channel.

Serving the Service Trade Still Better

Never before such
CLEAR TV RECEPTION

for fringe areas

The "DE-SNOWER"
PREAMPLIFIER
Get beautifully clear TV reception where boosters have
failed. Mounted at the antenna, the "De-Snower" amplifies
the signal-not the snow . . . lets you locate antenna for
best reception
use long, low-noise coax lead-ins or thousands of feet of open -wire or ribbon line.
The "De-Snower" is the heart of Jerrold's famous community TV systems which serve as many as 5,000 TV receivers from a single antenna. Sensitive, maintenance -free cas code circuit using 6BQ7-A's, 6AK5, & 6CB6 tubes combines
a whopping 25 db gain with extremely low noise-only 6 db.
Gives the best signal-to-noise ratio attainable in any fringe

...

area.
Leading parts distributors stock the "De-Snower" in two
models-Channels 2-6 or 2-13. Flat response for color.
There's PROFIT in MULTIPLE INSTALLATIONS

_..

... for apartments,

clubs, motels sell the "De-Snower"
Distribution Amplifier. 8 -outlets, extremely low noise
cascode circuit. 15 db gain-like having a preamplifier at each outlet. 72 or 300 ohm inputs
from 1 all -band or separate high -low arrays or
from "De-Snower" Preamplifier.
JERROLD ELECTRONICS CORP.
26th 8 Dickinson Sts. Philadelphia 40, Pa.
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The question of misadjustment
and of how much leeway you may have
always comes up in every discussion
on RF alignment. This was mentioned
briefly in this column in the previous
issue. The amount of leeway depends
upon the alignment of the video IF
system and upon the strength of the
incoming signal. If the alignment of
the video IF system is what it should
be and the strength of the incoming
signal is from moderate to strong
(about 650 microvolts and up), then

the RF stage will stand a considerable
amount of misalignment and still provide a good usable picture. On the
other hand, if the video IF system is
poorly aligned or if the incoming signal is weak, then the condition of the
RF stage will have much to do with
the condition of the picture you see.
The reason for the foregoing
behavior is not difficult to understand.
Gain from the RF amplifier is very
nominal, and the selectivity imposed
by the tuned circuits of the tuner is
not very sharp. Actually, in a superheterodyne system such as we employ
in our television receivers, it is the
video IF system that establishes the
selectivity of the set and the over-all
amplification. The chief function of
the RF section is to improve the signal-to-noise ratio of the receiver by
providing amplification to the signal
at a time when it is more or less on a
par with the noise that the receiver
itself generates. Thus, if the received
signal is strong, it will be capable by
itself of overriding the receiver
noise; and the additional assistance
of the RF amplifier, although still
beneficial, will not be of significant
proportions. With a weak received
signal, anything that can be done to
assist the signal in overriding the
receiver noise is of much greater
importance; and this assistance as
provided by the RF amplifier has a
direct effect on the developed picture.
The foregoing explanation also
of the re -

reveals the importance
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sponse of the video IF system, and it
behooves the technician to check this
response at the same time the tuner
alignment is checked. In no event
should the video IF system be distorted to compensate for deficiencies
in the RF response.
It will be found sometimes that
no matter how the various adjustments in the tuner are set, a broad

flat-topped response is not obtainable.
One remedy for this, aside from sub-

stituting other channel strips, is to
take out the oscillator strip and
tighten the coupling wires L3 and L4
closer together. The best way to
proceed is to check the response after
every coil adjustment. Avoid moving
the coil windings so close together
that the bandpass is wider than required. Remember: As the bandpass
of an amplifier becomes greater, the
gain drops a proportional amount.
It is not suggested that any of
the loading resistors (such as R8 in
Fig. 7) be decreased in value in order
to widen the bandpass. A change such
as this will affect the response characteristics on all channels and cause
them to broaden out, even in those
strips which do not require it.
REVIEW . All readers in the
field of electronics share a common
interest in test equipment. You can
never really get to know too much
about test equipment; the more you

learn about an instrument, the more
uses you seem to find for it. It is
with this thought in mind that this
month' s review concerns a series of
two articles entitled, " TV Test Equipment
How to Choose, How to Use."

-

The author is Robert G. Middleton,
and the articles appeared in the March
and April 1.l54 issues of Radio and

Television News Magazine. This
magazine is published monthly by the
Ziff -Davis Publishing Company, 366
Madison Avenue, New York 17, New
York. Yearly subscription rate is.

$ 4.00 in the United

sions, and Canada.

States, its posses-

A NEW HIND OF BOON

Mr. Middleton discusses in his
of articles the following major
pieces of television test equipment:
sweep generators, oscilloscopes,

series

FOR TV SERVICEMEN

markhr generators, VOM' s, VTVM' s,
and pattern or dot generators. Briefly,
here is what he says about each.

by MILTON S. KIVER

Sweep Generators

"Analyzing and

Use of a sweep signal represents
the only adequate way of checking the
alignment of the RF and IF sections
of a receiver; and in recognition of

Tracing TV

Circuits"

this, practically all receiver service

data provides average response
curves. By now, most of these are
familiar to the service technician.
Not so well known are the

ANALYZING

-

TRACING

CUTS

require-

ments for suitable sweep generators,
and the more important of these are
covered by the author.

YOU'LL
MASTER
ANY TV
CIRCUIT

Is the sweep generator a true
RF instrument, or is it primarily an
IF instrument that relies upon harmonic output for high -band coverage?
1.

Fundamentals are always more
desirable than harmonics. The limiting factor in the use of a true RF instrument is cost, which rises quite
steeply as the fundamental frequency
range of the generator is moved into

the book that gives you all

the knowledge you need and
shows you HOW TO APPLY

the upper VHF band.
If you purchase an instrument
that uses harmonics for part of its
range, choose the one that uses the
lowest numbered harmonic which will
reach the final frequency.
2. Does the sweep generator have
sufficient output on the high channels
to develop satisfactory scope deflection? This point has been discussed
more than once in this column.

The generator should be capable
least 0.1 volt on chan -

of providing at

A

for

BASIC
BOOK

VERT
GNO

DEMODULATOR
PRBE
(A) Test Setup.

TRACE

SWEPT TRACE

Fig. 8. Checking Flatness of Sweep -Gen-

EXPERTS

or
BEGINNERS

Written by an authority who gives you
all the facts about every TV circuit and
then actually tells you how to apply the
knowledge for everyday Service SUCCESS and PROFITS. This book spells
out in simple, easy -to -understand language the rules a technician must follow
to become top-notch in his work-the
rules you need for assured Service
SUCCESS. It's the one "must" book for
every Service Technician.
CONTENTS: Chaps. 1: Things You Should Know
About Every Circuit. Chap*. 2: From the General to
the Specific. Chaps. 3: Differences Between Schematics and Actual Sets. Chapl. 4: Following the D.C.
Power Lines of a Set. Chaps. 5: Where the Boost B+ Fits In. Chard. 6: The A. G. C. System-From Beginning to End. Chaps. 7: In and Around the Deflection
Systems. Chapf. 8: First Things First. Chaps. 9: What
To Do When You Meet an Unfamiliar TV Circuit.
Chap,. 10: Summary.
168 PAGES, 81/2 x 11"
ORDER JA -1. Only....

SWEP-

IT

$/OO
J

ORDER

TODAY

HOWARD W. SAKIS & CO., INC.

erator Output.
ORDER THIS OUTSTANDING

PRACTICAL BOOK
FROM YOUR
ZERO -VOLT

REFERENCE LINE
(B)

Flat Output.
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ZERO -VOLT
REFERENCE LINE

PHOTOFACT DISTRIBUTOR

(C) Poor Output Varying 2:1.
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Cash in

GOLDEN

BUD Golden Glow

OPPORTUNITY

:

with

Sliding Drawer Assembly
Useable in any standard relay
rack or in wood cabinets.

i

Here are some of the many uses of the New BUD
Sliding Drawer Assembly: Base for portable typewriter
Mounting for record player
Mounting
for apparatus or instruments
Base for writing
table
Handy drawer space.
In addition there
are many other handy uses for this practical drawer.

á

Chassis formed from one piece 19 gauge aluminum
Electrowelded
Chassis size 163/4" x 14" x 3"
with 'h" flange top and bottom
Support brackets
formed from one piece 1/8" aluminum
Accurately
punched to conform with standard panel mounting
desk top or support: or atholes
Because of ingenious mounting method no
tached to bottom of chassis
holes required in sides of standard relay rack
to form drawer. Size 163/4" x
Slide rail fastens securely to chassis, slides easily
14". Made of 14 gauge alumion ball bearings in channel
Stop screw on slide
num. Gold finish. Punched
rail prevents drawer from falling out of channel
with four mounting holes.
Support brackets and channel finished in etched
Catalog No. T.P.-1718.
aluminum
Chassis and slide rail finished in gold Will support up to 50 pounds.
tone
Catalog No. S.D.-1717-Sliding Drawer Assembly List Price $17.75
Catalog No. T.P.-1718-Drawer Plate
List Price $ 3.65

available, aluminum
plate which may be fastened
to top of chassis as shelf,
Also

BUD RADIO, INC.

2118 East 55th Street

Dept.

X

Cleveland 3, Ohio

nel 13. Less than this will be required onthe low channels; but at the
upper end, the more signal strength
the better the results.

flat within
per cent over the sweep band?

3. Is the output voltage
± 10

The flatness of the output signal
can be checked by the test setup shown
in Fig. 8. The sweeping trace is
checked against a zero -reference
line. The latter is developed in the
generator by cutting off the sweeping
oscillator for one-half cycle. Where
this facility is absent, the linearity
check is more difficult to carry out.

Fig. 8 is the illustration that
actually appeared in the original article. In a discussion which we had
with Mr. Middleton, mention was
made by him that the diagram should
not be taken too literally. For example, to prevent standing waves, the
output cable from the sweep generator should be properly terminated in
a resistance equal to its characteristic impedance. T he demodulator
probe should also be connected as
close to the output cable as possible
for the same reason. Then, as a final
precaution, the cables connecting the
various pieces of equipment should
be thoroughly grounded sothat grasping them with your hand has no effect
upon the shape of the swept trace.
(Mr. Middleton also indicated in
this supplementary conversation that
he was preparing additional material
on methods of checking sweep generators for linearity of output.)

THE
TV RECEIVER

for
HIGH-FIDELITY
SYSTEMS

GOLD

MEDAL
SERIES

by

CUSTOMBUILT CHASSIS FOR

CUSTOM INSTALLATIONS
Literature Upon Request

TECH -MASTER
75 FRONT ST.

80

Corporation

BROOKLYN 1, NEW YORK

One difficulty in performing the
flat -output check can occur with some
very simple types of beat -frequency
sweep generators. Their output is
often a combination of feed -through
fundamental frequencies from the
oscillators, the sum -and -difference
beat frequencies, and the harmonics
of all these frequencies. If adequate
filters are not incorporated in the
instrument, the technician will have
to insert these himself to determine
conclusively whether the output curve
he obtains is due solely to the desired
frequencies. It is possible for the
fundamental output f r o m a sweep
generator to be flat; whereas, other
frequencies derived from it may not
be flat. In the test setup of Fig. 8,
the demodulator probe is not frequency selective; and any variation in
the desired sweep output may be
masked by the flat sweep of another
voltage that is stronger. Hence, there
is a need for filters.

The low-pass filter shown in
Fig. 9 is used in the RCA Television
Generator Model WR -59B. Its cutoff
frequency is 75 mc, and this filter is
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DAVIS

used on the IF band where the range
extends from 0 to 50 mc. These are
the beat -difference frequencies obtained by mixing the outputs of a fixed
oscillator and of a sweep oscillator
which operates from 99 to 109 mc.
Since the fundamentals of both oscillators and the sum of their fundamental frequencies are all above 75
mc, they are effectively suppressed
by the filter.

all -channel antennas!
DAVIS announces the

Oscilloscopes

A quick

market

fcr these 2 new

TRIU=v4PH Series-triplepower.vd dipole antennas

for VHF -UHF reception.

Both are designed for

superb fringe area performance... minimum ghosting

and cu -channel interference. Typical DAVIS high
quality throughout... snap open assembly... low prices.

CORP.

Brings You

Plus 49

azuh

:s"oti

TO
RECEIVER

GEN

44

MMF

zz

22

T

140.75 List

RECTIFIER

MMF

A Chance to Win A

FREE FORD V-8

For visual alignment work, the
scope should have good low -frequency
response and good sensitivity. The
frequency response of the vertical
amplifiers should extend down to 20
cycles in order to reproduce a 60 cycle square wave with very little
tilt. The importance of this specification stems from the fact that in
SWOP

Triumph DE-LUXE

INTERNATIONAL

T

MMF

Fig. 9. Low -Pass Filter Used in the RCA Television Sweep Generator Model WR -59B.

Other Big Prizes

Selenium Diode

Application Contest
INTERNATIONAL RECTIFIER CORSelenium Diode
PORATION'S
Application Contest is open to you.
Here is a chance to cash in on your
ability and ingenuity.
Just illustrate and explain a new
application for International Rectifier
Corporation's SELENIUM DIODES.
Pick up an official entry blank from
your Parts Distributor. He has one
or will be glad to get one for you.
Have the entry blank countersigned
by your Distributor's Salesman and
send it to us before January I, 1955.
The entry blank will give you all the

rules and information.

visual

alignment the demodulated
response curve belongs to the same
class of waveforms as the 60 -cycle
square wave. Any falling off in amplifier response below 60 cycles will
introduce phase distortion which will
tilt the response curve and lead to an
erroneous conclusion concerning the
alignment condition of the circuit
under test.

Our Judges
DR. LEE de FOREST
United Engineering Labs, L. A.

J. T. CATALDO
Int'I. Rectifier Corp, El Segundo
F.

W. PARRISH

Int'I. Rectifier Corp,

El

Segundo

For Entry Blanks
Triumph STANDARD
$37.50 List

Sold under the DAVIS warranty
Write for literature.
Over 500,000 DAVIS antennas
installed. DAVIS now offers a complete line of VHF and UHF antennas.

The high -frequency response of
the vertical amplifiers in a scope
used for visual alignment need not
extend beyond a few hundred thousand

cycles. Good sensitivity is useful,
especially in helping to overcome any
limited output from sweep generators.
Many present-day oscilloscopes provide a sensitivity of 10 millivolts per
inch, which is quite ample for alignment work.

Marker Generators
%Pk

See Your

PARTS DISTRIBUTOR
Your Ability and "Know -How"
Can Win A
FREE FORD FOR YOU!

GET YOUR ENTRY BLANK

TODAY!
CONTEST ENDS

JANUARY I,

1955

Val

-RADEMRRK REG.

DAVIS

LENRONICS

4000 Burbank Blvd., Burbank. Calif.
Fortorles in Burbank, Calif.,
Chicago, III., Silver Spring, Md.
Manufacturers of the famous

DAVIS SUPER -VISION ANTENNAS
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The marker generator is an
generator which serves to identify
various frequency points on the response curve developed by the sweep
generator. Hence, to be at all useful
it is necessary that the marker gene rator be quite accurate. For general
AM
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Color Servicing
IS

NOW IN

THE FAMOUS

Mandl's TV Servicing
Mandl 'st
TELEVISION
SERVIC

The new section on color servicing and color circuits gives you
the same clear how -to -do -it instruction that has made this book a favorite
with servicemen everywhere. You'll be
FULLY prepared to service any set, do the
best job of installation or trouble shooting
in minimum time, either for color or for
black and white.
EASY

illustrations.

How to locate trouble quickly
complete master trouble index gives the possible
causes of distortions or faults in picture or sound,
with references to the pages on which servicing instructions are given. You can quickly and easily
diagnose the source of trouble and know just what to
do about- it.
A

Methods used by experts
You'll learn the practical time -saving methods used
by the most experienced servicemen and technicians:ways of locating those hard -to-find troubles, simple
signal tracing procedures, how to improve reception
in fringe areas, how best to use test equipment. You'll
learn the necessary why's and wherefore's of TV reception, but won't be confused by unnecessary theory
or involved math-just what you need in order to do
a skilled servicing lob is given here.

Recent improvements
In addition to the instruction on color-how it works,
how to service color sets-you'll have the latest data
on such improvements as cascode tuners, automatically
focused tubes, new types of high frequency I.F. systems, transistors, UHF -VHF receivers. You'll learn
TV for today and TOMORROW from this book.

Make your Math

ELEMENTS
MA

EASY!

of
MAT/C

the NEW

Elements of

RrRYMRRI

rsrRr.

W M(/Rt1

Radio, TV & Electronics
By Bernhard Fischer & Herbert Jacobs
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COBRA-JECTOR

amnia-um

FIFTH AVENUE, NEW YORK

Wo.
1

,--

List $40.00

dPbdPPY

NET $24.00
Complete

with Driver.
Weatherproof
Line Matching
Transformer
as shown,

Net 85.10.

New versatile all-purpose projector-excellent
for paging & talk -back, intercom, marine, and

industrial voice & music systems. Penetrating articulation assures wide angle intelligible coverage even under adverse sound conditions. "ALNICO -V -PLUS" magnetic assembly.
Double -sealed against all weather. Omni -direc-

tional mounting bracket. Quick,

easy
An amazing "power package"
Specify the C1-30 for the "tough" jobs!

installation.

-

Input Power (continuous) ..............15 watts
Input Impedance
8 ohms
250-9000 cps
Dispersion
120° x 60°
Dimensions:
Opening, 14" x 6"
Overall Length, 14"

A useful adjunct to a marker
generator is some facility for checking its calibration accurately, s a y
against a crystal oscillator. Using
such a calibrating device always
assures the operator that he will obtain the precise marker frequency.

V olt-Ohm-Mill

iammeters

In choosing a volt -ohm -milli ammeter (VOM), the prime consideration is the ohm -per -volt value.
The higher the value, the less the
instrument loads the circuit under
test and the more accurate the reading. Available today are VOM' s with
ohm -per -volt values that extend as
high as 100,000 ohms.

second consideration is scale
accuracy. A typical medium-priced
instrument may have a full-scale
accuracy of ±2 per cent and multiplier resistors-with a tolerance of ±1
per cent. The end result is a fullscale accuracy of ±3 per cent.

T

qs

1, N. Y

WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP.
1448-39

St., Bklyn. 18, N. Y.

In Conodo:
Alios Rodio Corp., Ltd., Toronto, Ont.

What's going on here?

Nothing!.., if you don't
have your brand new

A

COMPLETELY INSULATED
.ALLIGATOR CLIPS!

1111

#63 and #63-C insulated
Alligator Clip
Ot.

ù w

Mathematics for

60

screen. Absorption markers are also
used to a considerable extent and
possess the very desirable characteristic of not leading to spurious
markers on a response curve. The
latter can happen as a result of beat
frequencies or spurious outputs from
the sweep and marker generators.

CJ -30

INDESTRUCTIBLE FIBER -GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

to learn

test patterns, scope patterns and other helpful

l(tie

Many sweep generators also
incorporate a marker generator, and
thereby the insertion of the marker
signal into the sweep voltage is simplified. Care should be taken to keep
the level of the marker signal as low
as possible and yet high enough to
keep a usable pip indication on the

NEW ATLAS

Response

Simple, clear explanations show you how each unit in
the TV receiver functions, with lists of the flaws that
may occur in ir, what points in the circuitry cause
them, how they affect other components, how they
show up on the TV screen. Every step is fully illustrated with large clear schematics, photographs of

See

alignment work, an accuracy within
±2 per cent is usually satisfactory;
however, in the sound IF and ratio detector section, the accuracy of
calibration should be within ±1 kc.
Since very few marker generators
meet this requirement, most test equipment manufacturers recommend
that the technician utilize a 4.5 -mc
crystal; and provision is usually
made for the insertion of the crystal.

A pitfall to avoid with respect
to accuracy is the error of assuming
that if the full-scale accuracy is ±3
per cent, any voltage value indicated
on the scale will be accurate to within
this tolerance. This is not true, and
the author gives the following example
to illustrate his point.

On a 100 -volt scale, an accuracy
that varies ±3 per cent will mean an

ívmqlllllll'I¡I

ASK FACTORY FOR FREE SAMPLE OF #63 CLIP
A skin tight, flexing 2 -piece Vinyl insulator covers this clip completely-right down to the nose.

Try the free sample yourself! The

absolute utility
of these slim, completely insulated clips allows
their use in tight spots, where the quick convenience of a clip connection has been impossible in the past. Manufactured as a unit only,
with factory -applied insulators.

1561Y

East 31st

Street

Cleveland

14,

Ohio

PF Reporter, October 1954

SERVICE TECHNICIANS:

FOR YOUR SHOP;
THE COMPLETE

PHOTOFACT

error

of ±3 volts. If we now read 35
volts on this scale, the accuracy is
still ±3 volts, which means that the
true voltage lies somewhere between
32 and 38 volts. The accuracy is thus
no longer ±3 per cent but is nearer to
*8 per cent: From this, we can appreciate why it is better to use the
lowest possible range when making
a measurement.

INSIDE LOOK!
See Why RCA

are

in this one handy
file cabinet
YOURS FOR ONLY
DOWN

better-inside

and

out!

X-ray view-Note: no
inductance coils to accentuate
standing -wave effect on line.

SERVICE DATA LIBRARY
(world's best TV-Radio service data)

Lightning Arresters

The input impedance of a VOM
changes with each scale. For example, a 20,000 ohm -per -volt instru ment has an input resistance of
200,000 ohms on the 10 -volt scale but
an input resistance of 2 megohms on
the 100 -volt scale. For this reason,
isolating probes cannot be successfully employed with VOM' s,. again
emphasizing the loading factor of this
instrument.

NO CARRYING
CHARGES

I. If you now own some
of

PHOTOFACT

ca

COMPLETE

lib-ary this

The VTVM
Sets

Folders, you
your present

EASY -PAY -WAY

you've never used PHOTO you've never realized
your full earning power. Put
this file cabinet with its 220

2. If

FACT,

Sets of PHOTOFACT Folders to
work ... starting right NOW!
(ES, ONLY

-HE

$25 DOWN

COMPLETE

PUTS

PHOTOFACT

LIBRARY IN YOUR SHOP
COVERS OVER

...

17,000

TV, RADIO, RECORD

CHANGER, RECORDER

AND AMPLIFIER
MODELS

PHOTOFACT

FOLDERS

By comparison with the VOM,
the VTVM offers: (1) automatic protection against burnouts, (2) high
input impedance on the low and high
ranges, (3) isolating probes for the
DC ranges , and (4) a means of
measuring resistances as high as
1,000 megohms with an ohmmeter battery of only 1.5 volts. On the other
hand, the accuracy of a VTVM is
seldom as high as that of a VOM; but
for most service applications, this is
not significant.

Pattern Generators

This instrument is perhaps
better known as a dot generator, and
its primary function is to enable the
service technician to check the vertical and horizontal linearity of an
image on the screen of a picture tube.
In most instances, the generator
provides on channels 2 through 6 a
modulated RF output which is applied
directly to the input terminals of the
receiver. Another type of pattern
generator provides only a video signal, and this must be injected at the
video second detector of the receiver
in order to produce the dot pattern.

s

DISTRIBUTOR
TODAY FOR FULL DETAILS

SEE YOUR PARTS

HOWARD W. SAMS & CO., INC.
INDIANAPOLIS 5, INDIANA

The pattern generator is especially useful in those areas where
television signals are available only
part of the time. The RF type of
generator simulates a commercial
signal and enables the service technician to make the adjustments which he
could not do in the absence of a signal.
MILTON

S.

KIVER

Inside an RCA Lightning Arrester
you find that all resistance elements
are made of a conductive rubber .. .
impervious to moisture . . . noncorrosive. Instead of sealing these
elements up tightly, the elements are
molded in a special form to present
low capacitance across the transmission -line conductors. This low capacitance design assures low lossapproximately 1 db at 800 Mc.
RCA Lightning Arresters are easy to
install. A narrow clamping bite assures positive electrical contact and
minimizes coupling effects. RCA
UHF Lightning Arresters (strap
type -235A1 and screw type -234A1)
accommodate tubular, oval, foam,
and jacketed transmission lines without baring or splicing. RCA VHF
Lightning Arresters (strap type 214X1 and screw type-215X1) are
also designed for positive contact
and low loss. And, of course, they're
approved by Underwriters' Laboratories, Inc.
See your local RCA Distributor
for "the best UHF and VHF Lightning
Arresters to come down the line."

Ì \
-

RADIO CORPORATION
of AMERICA
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Resistors
RESISTIVE
ELEMENT

(Continued from page 19)

MOLDED

BAKELITE

of a particular wire can be computed
by using the formula:
R =

PÁ,

(4)

where
P

=

(A)

the specific resistance
material in ohms,

of the

Drawings of Two

GLASS ROD

Resistor Types.

RESISTIVE
COATING

£ = the length in feet,
A =

the

cross-sectional area

circular mils.

Wire -Wound.

Fig. 2. Cutaway

in

The resistance of any given
material varies to a greater or lesser
degree upon the application of heat.
This variation depends upon the
material and the term used to describe
this condition is the "temperature
coefficient of resistance." It can be
expressed as the variation in ohms
per degree centigrade of a conductor
of a given material that is one foot
long and has a cross-sectional area
of one circular mil.

From these facts it can be seen
that when wire is used in the construction of a resistor, two things are
of critical importance. A wire that has

BAKELITE

(B)

a high specific resistance must be used
in order to keep the size of the resistor at a minimum; and since the
resistance should ordinarily remain
constant when the resistor becomes
heated during use, a material having
a low temperature coefficient of
resistance is preferred. Nichrome
is an alloy which meets both of these
requirements within limits, and it is
used in a large percentage of wire wound resistors. Where even greater
accuracy and stability under heat are

Metalized-Film Composition.

required, manganin and constantan
may be used because they have very
low temperature coefficients of resistance; however, they do not have as
high a specific resistance as Nichrome
and would therefore require somewhat
more wire for the same amount of

resistance.

Wire -wound resistors are wound
on a variety of cores and have several
different kinds of exterior insulation,

KENCO KATE SAYS

"NO
INSTALLATION
PROBLEMS

$50.00

REWARD

when you use

KENCO

MOUNTS"

Your IDEA may
be the one.
Your letter should describe in
detail your idea, with diagrams

if necessary, for

a

practical

GADGET, TESTER or TOOL useful

to every T -V or Radio Serviceman.

Easily mounted on hanging
rafters or trim boards of eave.
Eliminates need for drilling
into brick or masonry walls.
Ideal for buildings with extended roofs. Hot dip galvan-

Write this letter to:

ized.
AVAILABLE IN 3 SIZES:
Model #122 ...22" Eave Mount
Model #128 ...28" Eave Mount
Model #148 ...48" Eave Mount
OTHER RENCO PRODUCTS:
All -Position Mounts; Parapet
Mounts; Sky Struts; "Snap -

PHELPS MFG. CO.
P. O. Dr. 1260
Terre Haute, Indiana

In" Wall Brackets; "Snap -In"

Chimney Mounts; Z -Type
Chimney Mounts; Lag Screws
and Hardware.
For information on the complete Kenco line write Dept. D.

KENWOOD ENGINEERING CO.,
Kenilworth, New Jersey
84

INC.

-

No letters will be considered
all letafter OCT. 30, 1954
ters except the one chosen will
everyone will be
be returned
notified as to who received the
reward.

-

"If you want me to win
this election, you'd better
get a JENSEN NEEDLE."
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depending upon the wattage rating and
the purpose for which they are intended. Bakelite, mica, ceramic, and
glass fiber are some of the materials
used as forms or cores. Vitreous
enamel, cement, molded Bakelite, and
combinations of asbestos and metal
find use as the insulation and covering
for this type of resistor. The flexible
wire -wound resistor, or line resistor

as it is sometimes called, generally
uses a core of fiber glass and a
covering of braided glass fiber or
textile material. These coverings
must provide a good seal against
moisture, and they should be impervious to salt air and other corrosive
elements.
Composition resistors may use
as their resistive elements either
carbon or a thin metalized coating on
some kind of nonconducting core. The
resistive material in the carbon type
consists of conducting particles mixed
with filler and a binder. Variations
in resistance are obtained by varying
the proportions of the conducting

material and the filler. The resistive
material is pressed or molded into a
solid rod to form the body of the
resistor. In the second type of composition resistor, a thin metalized
coating is painted or deposited on a
thin glass rod or other insulator and
the unit is enclosed in a protective
tube. Some low -wattage resistors are
composed of pure carbon particles
which are deposited on ceramic rods.
No filler or binder is used. These
resistors are employed in applications
where extra accuracy is desired. In
most cases the exteriors of composition resistors are coated to insulate and protect the resistive element.
However, some low -wattage resistors
may be found where this has not been
done. When no coating is used, care
must be taken that the resistive
element does not make contact with
any other circuit component or with
the chassis.

Characteristics
So far, we have considered only
the basic construction of resistors.
We should now consider their inherent
characterist:cs and note the effects
these characteristics can have on the
various circuits in which the resistors

are used.

One of these characteristics is
"skin effect." When direct current is
R

L

Fig. 3. Equivalent Circuit of a Resistor.
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passed through a solid round conductor, the flow of current is uniformly
distributed throughout the cross sectional area of the conductor. When
alternating current flows, however,
a magnetic field is setup in and around
the conductor. The center of the
cross-sectional area becomes the
center of this field, and the field
decreases away from the center. The
condition causes the current through
the conductor to seek paths near the
surface of the conductor. In effect,
the conductor performs as if i t s
physical cross-section area were
smaller than it actually is. According
to equation 4, the effective resistance
of the conductor is increased when the
cross-sectional area is decreased.
Skin effect becomes greater as the
frequency of the alternating current
becomes higher; and above 100 kc, it
appreciably raises the effective
resistances of certain types of wire w o u n d resistors.
In composition
resistors of the carbon type, skin
effect is present but it is more than
offset by the effects of internal capacitance. In composition resistors of the
coated variety, skin effect is minimized because the conducting material
is shaped like a thin cylinder; consequently, the magnetic fields a n d
hence the currents are evenly distributed t.roughout the cross-sectional
area of the conductor.
It is not possible to build a

resistor which contains only pure
resistance. In addition to the resist-

MEMO
TO BUSY SERVICE

TECHNICIAN:

RCA deflecting yokes assure fullscreen focus ... full scan ... and they
are simple to install. The 214D1, for
example, utilizes a precision-shaped
ferrite core for high deflection sensitivity, and coils of a modified -cosine

... distributed -wound and
specially molded to maintain fullscreen focus.
To facilitate installation, 12" color coded leads as well as damping and
neutralizing elements are supplied
with the 214D1. Comprehensive instructions are packed with each unit.
design

ance, there is some inductance and
capacitance present in all resistors.
The capacitance exists between the
terminals and leads as well as between
the particles of resistive material.
The equivalent circuit of a resistor
canbeshownbythe diagram in Fig. 3.
As a result of the capacitance
and inductance present in a resistor,
the impedance offered by the resistor
will vary with frequency. This impedance change will depend partially upon
the construction of the resistor and
partially upon the material used. If
there is a predominance of inductance,
the impedance will increase with frequency; and if the capacitance is
predominant, the opposite will be true
and there will be a decrease of impedance when the frequency is raised.
In a wire -wound resistor, the
inductance is predominant; therefore,
the resistor will show an increase of
impedance at higher frequencies. In
addition, skin effect will tend to cause
a further increase of impedance, and
these two increases will be additive.
In order to minimize these defects, a
high specific resistance is used to cut
down on the length of wire needed.
Inductance is also decreased by
placing the turns of wire in such a

...

RCA -214D1
28.5
mh, 70° type
for
replacement in directdrive systems.

...

Remember-RCA Deflecting Yokes
and Flyback Transformers are used
by leading tv set manufacturers as
initial equipment. You'll find these
components listed in Photofacts and
Counter Facts.
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manner that the currents through
adjacent turns flow in opposite directions. This method of construction
tends to cancel the magnetic field
which is developed between windings.
Fig. 4 shows an example of this type

Now! A Famous Name Brings You

of winding.

-PEGAMEOFig. 4. Noninductive Winding in Wire Wound Resistor.

Known the world over for finest quality screw and nut
drivers, VACO now brings you the finest in pliers!
Your choice of all popular styles and sizes ... at prices
consistent with VACO quality.

Look for the VACO Vari -Board
Next time you need pliers look for the famous Vaco
Vari -Board and be sure you get the right plier for the
job! Every plier displayed on the board is made to
the same uncompromising standards of excellence ...
individually heat treated with milled bit and palm fitted handles for precision action and sure grip.

ose

ooBN

All Pliers Unconditionally Guaranteed
VACO PRODUCTS CO.
Warehouse Branches in Principal Cities

Chic

by VACO

9ò° 1t, Illinois

In Canada: Vaco -Lynn Products, Ltd.

FOR OVER

30

YEARS

THE NEW RADELCO
SOCKETS
(JAN APP)
SHIELDS
(JAN APP)
BINDING POSTS
BATTERY PLUGS
PLUGS AND

CONNECTORS
RACK 8 PANEL
CONNECTORS
FUSE HOLDERS
FUSE BLOCKS
SUBMINIATURE
SOCKETS
TRANSISTOR
SOCKETS
UHF SOCKETS
PRINTED CIRCUIT
SOCKETS
TURRET SOCKETS
CRT SOCKETS

HIGH VOLTAGE
SOCKETS
TELO CONTACT
CLEANER
TV HARNESSES
TV ANTENNA
ACCESSORIES

t`I

rI RrS

EB
GE
H ARNESS KIT

ALL-CHANNEL ANTENNA

New GE harness kit for
servicing most GE T.V.
receivers up to 1954 including early 1955. Kit
includes 49-10H, 49-1H,
49-12DH, 54-5HG, 54-4
HG, 54-6HG.
List $10.20

UNSURPASSED FOR

All

EBY

stocked

Products are fully
in New York for

immediote delivery.
WRITE

FOR

CATALOG

L
P

FRINGE AND FAR FRINGE
RECEPTION
MODEL DN -2
ORDER FROM

EBySALES

CO

OF

N Y

130 LAFAYETTE STREET
NEW YORK 13, N. Y.
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YOUR NEAREST
PARTS DEALER

FOR

VHF -UHF

$3495
LIST

When carbon resistors are used,
there is a decrease of impedance at
high frequencies because of shunt
capacitances. As previously explained
this capacitance exists between the
resistance particles and between the
terminals and leads. Also, when a
binder material is used, it serves as
a dielectric and tends to further
increase the capacitance. At resistance values of less than 100,000 ohms,
the effect of this capacitance is not
particularly noticeable. Skin effect
is present in carbon resistors as well
as in the wire -wound type; however,
the amount of impedance increase
created by skin effect is more than
canceled by the decrease caused by
shunt capacitance.

All that has just been said about
carbon resistors is true of metalizedfilm resistors, but to a lesser degree.
The impedance change in this type of
resistor is a good deal less than that
which takes place in a carbon resistor
of equivalent size and rating. Several
factors are responsible for this
improvement. The metalized film
has a higher specific resistance than
does the resistive material used in
the carbon resistor, and generally
there is less filler material present
to act as a dielectric. In addition, the
potential difference between particles
is lower and the skin effect is less
because the conductor is in the form
of a thin hollow tube. In a construction
of this type, the current flow is more
evenly distributed and can vary but
little with changing frequency.
One other important character istic of a resistor is the noise which
it can sometimes generate. This
noise is negligible in a wire -wound
resistor; but in a composition type, it
can be a source of circuit disturbance.
The reason for this noise is easy to
understand when we consider that as
current flows through a composition
or carbon resistor, the voltage drop
is not absolutely constant. Very small
changes in potential occur because of
the changes in contact between the
conducting particles in the resistive
material, and these minute fluctuations
of voltage will appear as noise across

the resistor. The magnitude of the
noise depends upon the size and the
composition of the resistor.

PF Reporter, October 1954

(A) New, Undamaged Resistor.

(BI

Burnt, Discolored Resistor.

Fig. 5. Effects of Excessive Power Dissipa-

tion.

Applications
Now that we have reviewed the
basic construction and characteristics
of resistors, let us see how these
factors are utilized . For most
applications, it is desirable to employ
a resistor that will maintain a constant
value under all operating conditions.
Ideally, the perfect resistor would be
one that would not vary with heat and
one which would have little or no
inductive or capacitive components
that could cause a change in impedance when the frequency varies. This
ideal resistor should not be affected
by moisture, and it should have no
noticeable noise level. Actually, the
resistor manufacturers are continually improving resistor design, with
the result that today we have resistors
which are very g 00 d in all these

respects.

There are cases, however, where
just the opposite of one of these
qualifications is desired. These cases
might be termed specific or special
applications, and in this category we
can include the negative -coefficient
resistor. This type of resistor is in
fairly wide use as a surge -current
limiter in both television and other
electronic equipment. In a resistor
of this kind, the resistance decreases
as the temperature is increased. In
some cases, this resistance drop will
be as much as two or three thousand
ohms, with tte initial cold resistance
being as mutt as three thousand ohms
and with the value dropping to about
two or three hundred ohms as the

resistor becomes heated. Limiting
the initial c arrent surge through a
series -filament string is one application

for

resistors.

negative -coefficient

Ordinarily, too much heat has
an undesirable effect upon resistors.
We have all seen the result of excess
wattage upon a resistor. It burns and
discolors the insulating shell, and it
can materially change the resistance
value. Fig. 5 gives an illustration of
a resistor thathad been operated above
rating. Perhaps it is not so well
known just )how sensitive some
resistors , particularly the small
fractional -wattage resistors, can be
to applied heat . It is possible to
change the value of these small
quarter -watt resistors as much as
three per cent through application of
October 1954, PF Reporter

a soldering iron, and approximately
half of this change may be permanent.
Resistors with a larger dissipation
rating will be less susceptible to
change from soldering -iron heat, but
it is well to keep this danger in mind
and to apply only as much heat as is
necessary during a soldering operation. Any time that a discolored
resistor is encountered while trouble
shooting a circuit, the resistor should
be suspected and checked for a possible value change. T h is would be
especially true in circuits where

Your customer
may not see the name,

BUT...

resistance values are critical.
The facts that have been given
in this article concerning noise, temperature coefficients, and frequency
characteristics are all resistor factors which we as service technicians
should bear in mind. We can make
use of the manufacturers' published

data; and by use of this data plus our
own knowledge, we can select resistors
that will be suitable in any given
application. For example, since we
know that noise can be generated by
a resistor, we should select one which
has a low -noise characteristic for use
as a plate or cathode resistor in an
application such as the low-level stage
of a high-fidelity system. From our
study of resistor theory, we can
reason that in low-level stages and in
circuits in which the frequency to be
applied is not too high, a wire -wound
resistor would be satisfactory. Should
the physical size of this type prove to
be unwieldy, then we can consider one
of the composition resistors that have
low -noise characteristics.
If we want a resistor for use in
an RF probe, in a high -frequency
integrating or differentiating circuit,
as a plate -load or cathode resistor in
a wide -band amplifier stage, or in
any other high -frequency circuit, then
we would probably use one of the film coated composition resistors designed
for good resistance stability at high
frequencies. For attenuator networks
and bridge circuits in power applications, and for any resistance
elements where it is necessary to
have accurate resistance values and
at the same time have a medium or
high heat dissipation, we would utilize
one of the wire -wound resistors with
a low -temperature coefficient of
resistance. If space is at a premium,
a tubular or flexible type c a n be
selected.
The aforementioned are examples of only a few of the uses to
which we can apply our knowledge of
resistors. It stands to reason that
the better we know these and other
circuit components, the better we can
perform our servicing and circuit

When you install an RCA Speaker
in your customer's set, you can be
sure your customer will get more
listening pleasure . . . greater
satisfaction from your work.
RCA Gold Label Speakers are
quality engineered for superior
performance-make any set sound
better. High sensitivity, for example, is achieved by using Alnico
V magnets and by providing high
magnetic flux densities in the
voice -coil air gap. Outstanding
sound quality is assured by RCA's
years of design know-how.

Ask your local RCA Distributor about
RCA replacement speakers. There's
an RCA PM or field -coil type for
practically every replacement need
.
of popular prices!
.

construction.
®

JAMES M. FOY
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In this column last month, Les Nelson outlined factors accounting for
the relatively slow acceptance and growth of the color television receiver
field. The small number of network color shows as compared to black -andwhite programming, the high cost of color receivers, and the unavailability
of large -screen color picture tubes were cited as major reasons for the
limitations.

There have been developments in all three of these categories which
augur an accelerated rate of color television growth in the near future, or
even now for that matter. We do not mean to create the impression that ser vice shops are going to be deluged with color television equipment in the next
several months. We do believe, however, that the chances are that many firms,
particularly in the large metropolitan areas, will encounter color television
installation and maintenance requirements during 1955. Our reasons for
holding this belief can be explained by the announcement of significant developments in all three categories within the last several weeks.
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Initial impetus was given by the announcement and demonstration of the
CBS-Hytron 19 -inch color picture tube. Contact we have had with receiver
manufacturers indicates that very satisfactory results have been obtainedwith
receiver equipment incorporating this design.
It is interesting, of course, to compare development of size and capability
with that which was first available. Initially, the 15 -inch tube provided a viewing area of approximately 88 square inches. It employed 45 -degree horizontal
deflection, and its overall length was 26 inches.

The CBS 19 -inch tube, recently announced, employs a viewing area of
approximately 205 square inches, has 62 -degree horizontal deflection, and
measures approximately 26 1/2 inches in overall length.

Press announcements of the RCA September 15 showing of the RCA 21 inch tube indicate a viewing area of approximately 250 square inches, 70 -degree
horizontal deflection, and an overall length of 25 1/2 inches.
Certainly, development outlined in the preceding paragraph provides a
currently favorable comparison basis of color picture size to that of black and
white; and although the expense factor is still out of line, the same type of
development can be expected to cut that down, too.

As far as network color television plans are concerned, it seems apparent that the battle has been joined. We not only will get substantially
greater color programs this fall and winter, but it can be expected that the
competitive situation will result in even more color programs than presently

announced.
With respect to receiver cost, it is significant to note the coincidental
announcement of receiver simplification by RCA with that of the new 21 -inch
design. Last reports had indicated a color receiver design employing approximately 39 tubes, but the September 15 demonstration provided information on
a 28 -tube color receiver design. It seems reasonable to expect that the history
of more efficient design and, consequently fewer tubes and lower cost in
black -and -white receiver development, will be paralleled by a like history in
color equipment.
We certainly do not want to appear unduly "bullish" on the prospects
of color television, but it might be noted that the equipment manufacturers
and networks, currently expending a tremendous amount of money, are not
doing so in the interest of philanthropy; they are doing it because they fully
expect to create a huge market potential for their services and products. Industries simply can' t allot that kind of money unless they are pretty sure of

the results.

J. R. R.
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PHOTOFACT*

*TRADE MARK

Reference
LUMINANCE CHANNEL
The luminance channel amplifies and properly delays
the composite color signal which is available from the video
detector. The output of this channel is a minus -Y signal
which is fed to the cathodes of the three guns in the color
picture tube. Since this signal .s applied to all three guns,
only brightness variations on the screen result. During
black -and -white reception, only the Y signal is applied to
the color picture tube and monoct.rome reproduction results.

TO SOUND

45

IF
MC

CHROMINANCE CHANNEL
6C L6

The chrominance channel liasses frequencies contained
in the composite color signal between 2.1 and 4.1 megacycles.
Atake-offpointfor the chrominance signal is in the cathode
circuit of the second video amplifier. After being amplified
by the chrominance amplifier in which the color burst is
removed, the signal is filtered and is then fed to the I and Q
demodulators. Two CW signals of the proper phase are fed
to the demodulators to effect demodulation by synchronous
detector action. A plus -Q signal results in the output of the
Qdemodulator,and a minus -I s.gnal results in the output of
the I demodulator. These twc signals are then fed to the
color matrix section where the color -difference signals

4TH VIDEO IF

VIDEO

DETECTOR

.,

Y

.

O SIN III T

33*j. I COS

I

W T

331]PLUS BLANKING

ANO SYNC

are recovered.

A bias voltage from tte color killer cuts off the
chrominance amplifier during black -and -white reception.

CHROMINANCE CHANNEL

COLOR SYNCHRONIZATION

6AS6
BAND

The color synchronizing section generates two CW
signals which have a fixed relationship to the color -burst
signal with respect to frequency and phase. These CW
signals are fed to the I and Q demodulators for the purpose
of demodulating the color signals. The input signal to the
color synchronizing section consists of the composite color
signal and is fed to a burst amplifier which is properly
keyed to allow only the color burst to pass. A 3.58 -mc
oscillator is regulated by a phase -detector and reactance tube combination so that it operates at the same frequency
as the color burst and with a specific phase relationship to
the burst.

PASS AMP

í6U8
CHROMA
CONTROL
GANGED
WITH

BAND PASS

FILTER

2.1- 4.1 MC

CONTRAST
CONTROL

NEC

1

COLOR
CONTROL

PULSE

FROM HORIZ

OUTPUT

X

FUR

COLOR TRANSMISSION STANDARDS
1.

Horizontal -scanning frequency

=

15,734.264 cps.

2. Vertical -scanning frequency = 59.94 cps.
3. Color subcarrier and buret frequency = 3.579545 mc.
4. ERP of aural transmitter must not be less than 50% nor more

than 70% of visual ERP.
5. Equations of signals involved in color

Ey

(a)

0.30ER

=

Ey

(b) ER -

=

+

0.59EG

TO BURST AMPLIFIER

transmission:

0.11E8

+

COLOR SYNCHRONIZATION

0.70ER - 0.59E0 - O.11EB

BURST AMP

6AH6

(c) EB - Ey

=

-0.30ER - 0.59EG

Ey

=

-0.30ER +0.41EG - 0.11ER (not transmitted as such)

EG -

(d)

(e) El
(f) El

-0.27 (EB - Ey)

=
=

(g) EQ

6AL5

I

PHASE DET

o
0

0.74 (ER - Ey)

e

0.60ER - 0.28E0 - 0.32EB
=

0.41 (EB - Ey)

(h) EQ = 0.21ER (f) EM =
(j)

0.89ER

+

Ey

+

0.48 (ER - Ey)

+

0.52E0

[EQ sin

(c,i

t

0
ó

0.31E8

+

+

33o)

+

El cos (w t

+

NEG.

330)]

PUHOLRIZSE

FROM

OUTPUT

X

FUR

For color -difference frequencies below 500 kc,
EM

=

Ey

1

+

1

1.14 [1.1& (EB - Ey) sines t

+

(ER - Ey) cos to t]
s6Ú8

determines the phase of the color subcarrier.
7. Saturation determines the amplitude of the color subcarrier.
6. Hue

8. Frequency Distribution cf the Color Signal
COLOR

VIDEO
CARRIER

SUBC.ARRIER

10. Color

3.58

COLOR KILLER

Phase Diagram

i6Ú8

f CR -Y)
}6U8
COLOR

KILLER

3.58

I
4

3

3

2999

575e

FREQUENCY CMC)

SUPPRESSED AT TRANSMITTER

9. Color -Burst

COLOR- SUBCARRIER
REFERENCE

+CB V)

ZERO
REFERENCE

Specifications
COLOR BURST

357954E

NORI..
SYNC.
PULSE

MC

CRYSTAL

SMC

2

MC

REACTANCE TUBE

COLOR

FIOM HORT``
OUTPUT
SPUR

4-3.579545MC

125

-

CONTROLT
POS PULSE

SOUND
CARRIER

4.5MC

MC OSC

52

BAMIN.
BACK -BACK

PORCH

59G
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C()L()RRL()LK
hart No. 3
COLOR KILLER
The purpose of the color killer is to disable
the chrominance channel during black -and -white
reception. The operation of this stage is
dependent upon a positive pulse from t h e
horizontal -output transformer and upon a bias
voltage from the phase detector. The voltage
developed in the plate circuit of the color killer
is coupled to the chrominance amplifier for
biasing purposes. During color reception, the
presence of the color burst results in a negative
voltage being developed at the phase detector.
This voltage biases the color killer to cutoff,
and this permits normal operation of the

LUMINANCE CHANNEL
6U8
2ND VIDEO AMP

6C16
3RD VIDEO AMP

0

chrominance amplifier.

DELAY NETWORK

During black -and -white reception, no color
burst is present. The color killer conducts and
produces a negative voltage in its plate circuit.
This voltage cuts off the chrominance amplifier
and disables the chrominance channel.

T

CONTRAST
-_
CONTROL
GANGED WITH
CHROMA CONTROL

3TSBRA.MC

P

BRIGHTNESS
. UNTROL

T
I

COLOR MATRIX

-Y=-O.30R -0.59G-0.118

In order to recover the color -difference
signals, certain proportions of I and Q must be
combined. These proportions for the three
color -difference signals are as follows:

6ò6

112ÁV7
G -Y

'000'

MATRIX AMP

COLOR MATRIX

G - Y = -64 Q
i

rM

ID

G

-Y =

-.640 -26

B - Y = 1.72 Q - 1.11 I,

6BC7

1

R - Y = .63 Q + .96 I.

DC REST

LO PASS

These signals are recovered in the following
manner. The output of the Q demodulator is
applied to the G - Y matrix amplifier. This Q
signal has a positive polarity. The output of the
I demodulator is applied to the R - Y matrix
amplifier. This signal has a negative polarity.
The cathodes of the G - Y matrix amplifier, the
R - Y matrix amplifier, and the B - Y matrix
amplifier are connected together. The application
of the I and Q signals to the G - Y and R - Y
matrix amplifiers causes them to function as
cathode followers. The signal which results
from this action is then applied to the B - Y
matrix amplifier through injection at the cathode.
Since there is no signal inversion in a cathode
follower, a plus -Q component and a minus -I
component are present at the cathode of these

FILTER

O-.SMC

0=0.21 R -0.52G+0.318

TO GREEN
BACKGROUND
CONTROL

¡12AV7
B-Y

MATRIX AMP

I(
B-Y=1.720-1.IIt

i
LO - PASS
FILTER
0-1.5 MC
AND DELAY
NETWORK

TO BLUE
BACKGROUND
CONTROL

?12AV7
R

-Y MATRIX AMP

R -Y

6BC7

=.630 +.96 r

- .28 I,

amplifiers.

DC REST

In analyzing the

TO

RED

&COTFOL+D

1

In the G - Y matrix amplifier a plus -Q
signal is applied to the grid and a minus -I signal
is applied to th e cathode. Since a polarity
inversion results when a signal is applied to the
grid of an amplifier, these input signals are of
the proper polarity to produce a plus G - Y signal.

li

T

(CW)

COLOR BURST

/B= COLOR

BURST

/

57'

A minus -I signal and a plus -Q signal are
applied to the grid and cathode respectively of
the R - Y matrix amplifier. Both signals are
of the proper polarity to recover the plus R -Y
signal in the output of this amplifier. T he
amounts of the I and Q signals which are used
to make up the color -difference signals are
governed by the various bias levels applied to
the matrix amplifiers.
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DC restoration is provided for each of the
color -difference signals as well as for the Y
signal. By applying a plus color -difference signal
to the grid of one of the electron guns in the
color picture tube and a minus -Y signal to the
cathode of the same gun, a mixing or matrixing
action is accomplished.

PICTURE

PHASE AMP

___

operation of the individual

matrix amplifiers we find the following: For the
B - Y amplifier, we have a minus I and a plus
Q applied to the cathode. Since there is no signal
inversion in an amplifier stage when the signal
is applied to the cathode, the signals applied
are of the proper polarity to produce a plus
B - Y signal.

TUBE
RED

ACCELERATION

W. Sams & Co., Inc. 1954

PHOTOFACT* COLORBLOCK
Reference Chart No. 3
RITRADE MARK

I and Q Axes, Which Incorporates
3.58 -Mc Oscillator Thot Is Controlled by a Phase -Detector and Reactance -Tube Combination, Which Employs the Color Picture Tube as o Matrixing Device, and Which Employs a

A COLORBLOCK of a Receiver Which Demodulates on the
a

Three -Gun Color Picture Tube.
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LITERATURE
SERVICE
e

Valuable Manufacturers' Data Available to Our Readers
Many of the advertisers in PF REPORTER have prepared useful, informative literature and aids covering their products. Much of this data is of great help to the
TV-Radio Service Technician. You can obtain this valuable material quickly
and conveniently by using the handy order form below. Simply check the items
you want to receive. Then fill in your name and address (see other side) and mail
this form back to us. We'll do the rest-as another PHOTOFACT service to you.
There's no CHARGE, of course.

CHECK THE LITERATURE YOU WANT -SIGN AND RETURN THIS FORM TO HOWARD W. SAMS & CO., INC.
(THIS LITERATURE OFFER EXPIRES DECEMBER 31, 1954)

(All Channel Antenna Corp.)
The Story of the "Riviera"; and the "Super 60." See adver-

ALL CHANNEL

tisement page 52.

Resistor Corporation)
New 8 -Page Erie Chemelec Teflon Products Catalog Detailing Teflon Tube Sockets, Connectdrs, Crystal Sockets,
Spaghetti, Stand-off and Feetl-Through Insulators.

ERIE (Erie

ASTATIC (The Astatic Corporation)

Complete Catalog with Replacement Chart 54-A. See advertisement page 68.
ASTRON (Astron Corporation)

General Catalog AC-4-Comprehensive Catalog of the
Astron Standard Line of Capacitors. See advertisement
page 28.

GRANCO (Granco Products, Inc.)
General Catalog on UHF Converters No. 254A; Catalog on
Hideaway No. 154A. See advertisement page 38.
HICKOK (Hickok Electrical Instrument Co.)
D Form 8A -8B Catalog Illustrating and Describing the Complete Line of Hickok Color and Black and White TV Test
Equipment. See advertisement page 12.

BELDEN (Belden Mfg. Co.)

Bulletin 7633 Information on 8275 UHF and VHF Leadin. See advertisement page 16.

INSL-X (Insl-X-Sales Co.)
New Bulletins on Insl-X Insulating Spray and Insl-X Tool

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

UHF Converter Schematics and Installation Manual for
Single and Multiple Installations. See advertisement page 66.
BUSS (Bussrnann Mfg. Co.)
D 1953 TV Fuse List. See advertisement page 20.
C -D

INSULINE (Insuline Corporation of America)

New TV Servicing Tool Kits Flyer.

INTERNATIONAL RECTIFIER (International Rectifier Corp.)
New Descriptive Catalog on Selenium Rectifiers, Selenium
Diodes and Germanium Diodes. See advertisement page 81.

(CornerDubilier Electric Corp.)
D

Ceramic Capacitor Cross Index, Form CPX654. See advertiserna_nt page 69.

CHANNEL MASTER (Channel Master Corp.)
16 -Page Catalog Covering 125 Antennas.

JENSEN (Jensen Industries, Inc.)
1955 Wall Chart. See advertisement page 84.

JERROLD (Jerrold Electronics Corp.)

Literature Describing DeSnower Preamplifiers and Distribution Amplifiers. See advertisement page 78.

CHICAGO -STANDARD (Chicago Standard Transformer Corp.)
1954 TV Transformer Replacement Guide and Reference
Libre ry. See advertisement page 22.

JFD (JFD Mfg. Co., Inc.)

CISIN (Harry G. Cisin)

KENWOOD (Kenwood Engineering Co., Inc.)

Descriptive Circulars about TV Service Books. See advertiseme'nt page 66.
CLAROSTAr (Clarostat Mfg. Co., Inc.)
Supplementary TV Information. See insert.
CLEARBEAM (Clearbeam TV Antenna Co.)
Information on New Tri King All Channel Fringe Antennas,
also Complete Catalogue. See advertisement page 34.

New Television Antenna and Accessory Catalog. See insert.

Catalog-Most Complete Line of Latest TV Mounts and
Accessories. See advertisement page 84.
LA POINTE (La Pointe Electronics, Inc.)
D Specification

Sheets-VEE-D-X Super Chief and Chief-

All-Channel 2-83 Antennas.

LEADER (Leader Electronics, Inc.)

Consumer Folder No. S-115 and Catalog Sheet No. 160.
See advertisement page 36.

EBY (Eby Soles Co.)

Literature Describing Sockets, Shields, Binding Parts, TV
Service Equipment, TV Harnesses and Specialized TV Components. See advertisement page 86.

ELECTRO PRODUCTS (Electro Products Laboratories)

Information on DC Power Supplies for Low Voltage Applications.
EICO (Electronic Instrument Co., Inc.)

Catalog Describing EICO's Complete Line of Factory -Wired Instruments for Radio, Electronics, TV Work.
14 -Page

MACMILLAN (The Macmillan Company)
New 1954-55 Technical and Business Books Catalog. See
advertisement page 82.
MULTICORE (British Industries Corp.)

Complete File Folder Giving Prices and Information on all
British Industries Products. See advertisement page 76.
OHMITE (Ohmite Manufacturing Co.)
Catalog No. 25-6 pages of Condensed Listings of all
Ohmite Standard Stock Lines.

See advertisement page 67.

EQUIPTO (Equipto Div. Aurora Equipment Co.)
Elect-onic Parts Storage Catalog. See advertisement page 74.

PERMA-POWER (Perma-Power Company)
Catalog and Descriptive Data on Perma-Power Remote

Radio Control and Garage Door Opener.

eOVER

PERMO (Permo, Inc.)

Folder Describing How Dealers and Servicemen Can Earn
Permo Diamond Needles for their own Use "FREE."
(Form No. PPSL-2.)

TARZIAN (Sarkes Tarzian, Inc.)
Replacement Guide, Selenium Rectifiers.
TECH -MASTER (Tech -Master Products

Catalog Sheet-Planet "Rotkette" Paper Tubular Capacitors. See advertisement page 74.
QUAiJI (Quam-Nichols Company)
New High Fidelity Catalog Sheet No. 69. See advertisement
page 73.
RADELCO (Radelco Manufacturing Co.)
Form 512, Describing New Dragnet Fringe and Far-Fringe
Antenna. See advertisement page 86.

RADIO CITY (Radio City Products Co., Inc.)
New Catalog Covering Television and Radio Testing Equipment. See advertisement page 40.
RCA (Radio Corporation of America-RCA Tube Division)
E Service Parts Selling Kit (3F508). Includes TV Service

Parts Guide and TV Tuner Parts Guide for RCA Victor
Receivers; Dealer Price Schedule. See advertisements pages
6, 26, 71, 83, 85, and 87.

RMS (Radio Merchandise Sales, Inc.)

Catalog 55-S, the newest of RMS Television Antennas. See

TACO (Technical Appliance Corporation)
Localized TV -FM Catalog on Antennas and Accessories.
TELREX (Telrex, Inc.)

"New" King Pin Conical -V-Beam. See advertisement page 24.
TESCON (T -V Products Co.)
1954 Antenna Catalog & Technical Data. See advertisement
page 30.

TETRAD (The Tetrad Co., Inc.)
How to Sell Diamond Styli; Proven Sales Methods; Latest
Phonograph Needles Test Reports. See advertisement page 54.
TRIPLETT (Triplett Electrical Instrument Co.)
Circular on Model 631 Combination Volt -Ohm -Mil -Am-

meter and Vacuum Tube Voltmeter.

TURNER (The Turner Company)

New Turner Universal Replacement Phono -Cartridge Bulletin No. 962. See advertisement page 64.

advertisement page 48.

RADIO RECEPTOR (Radio Receptor Co.-Semi-Conductor Di-

vision)
New Selenium Rectifier Replacement Guide for Radio and
Television. Bulletin No. 168.

RADIO'S MASTER (United Catalog Publishers, Inc.)
Panel and Flashlight Chart. Gives Manufacturer, Bulb
Type, Base, Volts, Amps, and Bead Color.
SAMS' (Howard W. Sams & Co., Inc.)
New Fall Book List of Radio, TV, Audio, Electronic and
Electricity Publications, plus information on PHOTOFACT
Time -Payment -Plan.
SHURE (Shure Bros., Inc.)

E Special Bulletin 3 New Crystal Pickup Cartridges Replace
210 of those Cártridges Most Likely To Be in Need of Replacement. See advertisement page 75.

SONOTONE (Sonotone Corporation)
E SA -84, Brochure on Sonotone Ceramic Phono Cartridges.
SOUTH RIVER (South River Metal Products Co., Inc.)
New 1954-55 Catalog on Antenna Mountings, Accessories

and Magnesium Ladders.
SUPEREX (Superex Electronics Corp.)
Folder: How to Make an Extra Buck; and Catalog of Our

UNIVERSITY (University Loudspeakers, Inc.)
TECHNILOG, a Complete Compilation of Practical Data
and Speaker Information for PA and HI -Fl. See advertisement page 44.

D

WINTRONIX (Winston Electronics, Inc.)
Manual Indicating Application of Winston Color Bar Generator for Color TV Receiver Adjustment.
F. Wright Steel & Wire Co.)
Television Antenna Strand.

WRIGHT (George

XCELITE (Xcelite, Inc.)

Name

PRINT

Shop Name

OR TYPE

THIS LITERATURE OFFER
EXPIRES DECEMBER 31, 1954

have previously requested literature from your earlier Free Literature Offers.

PLEASE

for Free Literature.

Shop Address

or
Home Address

City

Zone

Has your address changed since you last wrote us?

If so, write in old address here

o
H

m

o

rn

Envelope Enclosure Describing and Pricing Each
Item in the Wen Low Cost Line. See advertisement page 46.
6 -Page

HOWARD W. SAMS & CO., INC.

This is my first request

O

z

WEN (Wen Products, Inc.)

2201 East 46th Street, Indianapolis 5, Indiana
I

z

O

Corporation)
New Weller Junior Soldering Gun and New Weller Soldering
Kit Literature. See advertisement page 72.

WELLER (Weller Electric

E Complete Catalog. See advertisement page 70.

1_]

n
O

WARD (Ward Products Corp.)
E Ward AntennaRama Folder (Form 54-271) Describing the
Complete Line of TV Antennas.

Latest Products.

MAIL TO

Company)

E Catalog on "Custom Built" TV Chassis, Accessories, Kits
and Hi -Fidelity Equipment. See advertisement page 80.

PLANET (Planet Sales Corp.)

State

SYLVANIA

/WM.,e-Lin,
glue>

era

ARE PACKED

Better Contrast!

Longer Life!

WITH PROFITS!

Availability!

Make old sets like new... have more satisfied customers!
Interested in new sales records? You'll be heading in that
direction when you replace old picture tubes with new Sylvania
Aluminized Tubes.
Sylvania Aluminized Picture Tubes give terrific performance.
They make old sets better and brighter than new by providing whiter
whites-blacker blacks
a 6 -times better picture contrast.
Sylvania Aluminized Picture Tubes are now available in most
sizes for all popular TV sets. In other words, with Sylvania
Aluminized Picture Tubes, you give your customers the best possible
buy and the best possible service, including a full one-year warranty.

...

Remember, millions of set owners see and hear about Sylvania
Picture Tubes on the nation-wide weekly television show
"Beat The Clock." They know that they are famous for quality
and dependability. For full details about aluminized tube
replacement, write for Sylvania's "Aluminized Picture Tube
Replacement Guide." Address: Dept. 4R-2910, Sylvania NOW!

COST

?

U-

PERFORIHgNCE

SYLVANIA
Sylvania Electric Products Inc.

1740 Broadway, New York 19, N. Y.

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

LIGHTING

RADIO

ELECTRONICS

P.

Q.

TELEVISION

THINGS ARE
The distance

JP4J'J1
is

the

same

as

AS
the

THEY SEEM...
distanc

This fuse post is waterproofed to
Signal Corp specifications by th
addition of the sealing "
rings indicate

This fuse post lacking the "O"
rings is for general purpose
applications.

These two fuse extractor posts look alike
BUT they are not

LITTELFUSE,
DES

INC.

PLAINES, ILLINOIS

