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Here are wire wound power resistors designed for
today's servicing requirements. New, rectangular
design is more compact. Famous IRC element

is sealed in ceramic case for complete insulation
and protection. Axial leads are easily soldered
and speed replacement. Clear, permanent
markings give full identification.

e 2 SIZES—PW-7 seven watts; PW-10 ten watts.

e COST LESS—new, low price for IRC Power Resistors.

o FULL POWER—Conservative ratings permit
continuous operation at full power.

o NEW VALUES—in keeping with today’s needs.

WIRE WOUND POWER RESISTORS

in handy Resist-O-Card Assortments

IRC Resist-O-Cards are easier

1S

to buy, stock and use. Valuves

RES!STOCARD @ you always know what you have,
.o . : and you always have what

are printed on each card—

\:

-,

!

i

you need. Assortments are

(

i
1

based on popular usage.

ik

o ASSORTMENT # 19—
Twenty 7 watt resistors.
Dealer Price $6.20

L}
X

il

ASSORTMENT # 20—
Twenty 10 watt resistors.
Dealer Price $6.60
ORDER NOW —From your
IRC Distributor

INTERNATIONAL RESISTANCE COMPANY

401 N. BROAD STREET, PHILADELPHIA 8, PA,
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NOW...RADIART makes available

to commercial users of communications

Based On Rigld equipment, a new line of vibrators
U. S. Government R .
based upon experience of producing
Englineering Speclifications
over 2 million similar units to
the exacting requirements of U.S.

*ir*ir

Signal Corps Specifications.

It's ready now!

These Eight Types Offer Complete Replacement
for ORIGINAL Communication Equipment: The new 1955
Old No. New No. Radiart Vibrator
5515 5715 .
5518 s718 Replacement Guide
5721
s722 T
5805 ‘ ™
se=20 w/, /
5821 :
5822

tve RADIART corroration

CLEVELAND 13, OHIO

YV ANTENNAS ¢ AUTO AERIALS * VIBRATORS « ROTORS ¢ POWER SUPPLIES
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NOW
New

SPRAGUE

CERAMIKITS

Get these cabinets FREE with a
basic order of ceramic capacitors

CONTENTS
® NOW . . . stock ceramics so you can find ’em when 3279 Va"'x2”
you want 'em . . . have your own neat and complete cabi- $19.25 List

net . . . at the cost of the capacitors alone. Cat.No. | Quan. Cat. No.
@ Sprague has pre-stocked these handsome, blue, heavy- 322.222 : §§:I§7
gauge stcel CERAMIKIT cabinets with its famous Cera- :ﬁ::?f "g :g:::‘z
Mite capacitors. Ratings and quantities are based on popu- ' SGA-TIS | 5 SHX-DS
larity. No dogs! Stand-up indexes separate reusable = L L
plastic boxes. Catalog numbers and ratings can be seen

at a glance.

@ Whether you use many ceramics, or just a few, there’s

a Ceramikit sized and priced just right for you. Kit CK-2 CONTENTS

is a two-drawer model holding 150 capacitors in 27 differ- 3,7 %9V, "x4”

ent ratings. Kit CK-3 is a single-drawer unit holding 75 $38.00 List
capacitors in 12 different ratings. Remember there’s not a Cat.No. | Quan. Cat. No.

dog in cither Ceramikit. SGA-VS 5 SGA-TZ7

SGA-Q1 5 56A-T33

5GA-Q15 S  SGA-T39

5GA-022 5 SGA-T4y

S 5 SGA-TS
56A-039

5 5GA-TES

SGA-047 ot ESgRos

5

5

5

5

5

0

g
H

@ Kits interlock so You Can Build With Sprague as you
buy your Ceramikits. Use the extra cabinets for handy
indexed stocking of all your small parts.

5GA-05 ol 4ol
5GA-068
5GA-D2
56A-082
R 56A-D33
564-D4

5GA-T12
5GA-T15 5HK-D5
SHK-S1

5GA-T22

@ See your distributor #ow about Ceramikits, or request
complete facts in Sheet M-711 from Sprague Products Co.,
105 Marshall St., North Adams, Massachusetts.

-
MM O AT AR WD

don’t be vague ... major in

YOU CAN BUILD
WITH SPRAGUE

Sprague Products Co. is the Distributors' Division of the Sprague Electric Co.
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HERES

. . . dependable BUSS FUSES help
protect the Product

and your Reputation

BUSS fuses are made to protect — not to blow
needlessly. A sensitive electronic device tests every
BUSS fuse normally used by the Electronic Industries.
Any fuse not correctly calibrated, properly constructed
and right in all physical dimensions is automatically
rejected.

This careful testing is your assurance that BUSS fuses
will open and protect equipment against damage when
there is trouble on the circuit. If a poorly made fuse
doesn’t open when it should on an electrical fault,
something else will burn out.

BUSS fuses also safeguard your good-will by elim-
inating needless blows. A useless shutdown caused by
a faulty fuse blowing when trouble doesn’t exist can
be most irritating to your customer. It could jolt his
confidence in you.

Surely it is wise to rely on fuses that help you avoid
troubles by offering dependable protection under all
service conditions.

Then, why not be sure your buying and stock records
specify BUSS and FUSETRON fuses . . . you'll find it
convenient to use BUSS as the one source for all your
fuse needs.

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

BUSSMANN MFG. CO. m {Division of McGraw Electric Co.)

TRUSTWORTHY NAMES IN

ELECTRICAL PROTECTION

University at Jefferson, W St. Louis 7, Mo.
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Tape - Traniport ﬁ:

MECHANISMS

Some information about record-
ing heads and tape used on tape re-
corders has been presentedand basic
magnetic principles have been dis-
cussed in the preceding articles of
this series on magnetic recording.
Most of the discussions have been
concernedwith the theories of opera-—
tion, and they leave a large part of
the story of tape recorders untold.

Even though we understand and
know how a signal can be recorded
and played back when the tape is
passed across the heads of the re-
corder,we cannot actually recordand
play back until some mechanical ar-
rangement for handling the tape and
appropriate circuits to carry the
signal are provided. Consequently,
a tape recorder is a combination of
mechanical and electrical assemblies.

The mechanical section is often
called a tape-transport mechanism,
which is a very descriptive name,
because it handles and moves the tape.
The electronic section contains the
amplifier, bias, erase, and other
circuits.

The mechanical and electrical
sections are distinctly different in
both physical construction and pur-
pose; but each is dependent upon the
other,and they must operate together
in order to make recording and play-
back possible. Working together is
so important that many of the opera-
tions performed by the separate
sections are controlled by mechanical
and electrical interlocks in order to
ensure proper operation of the re-
corder. Both sections possess many
interesting features, but we will con-

!ﬂﬂ :

DEVOTED TO THE PRINCIPLES
OF MAGNETIC RECORDERS

THE FIFTH IN A SERIES OF ARTICLES

sider the mechanical assembly first
and take up the subject of circuits
later.

The tape-transport mechanism,
its controls, and the tape reels are
probably the most noticeable and
familiar parts of a tape recorder.
The sketch in Fig. 1 illustrates a
typicallayout found in many machines.
Transport mechanisms vary in de-
tails, but all operate on the same
basic principle.

The erase head, record head,
and playback or monitor head are
arranged in that order from left to
right because the tape moves from
left to right during the record and
playback modes of operation. See
Fig. 1.

In some machines, the record
and playback heads are combined into
one unit, as was mentioned when heads
were discussed in one of the articles
in this series. The combination head
is used in most of the less expensive
home models. Although some com-
promises must be made when a head
is used for both recording and play-
back, the inability to monitor that
which has been recorded on the tape
while recording is probably the most
outstanding inconvenience caused by
using a combination head.

SPINDLE SUPPLY REEL REWIND MOTOR

TAKE UP REEL

CAPSTAN MOTOR
—~ CAPSTAN

PRESSURE ROLLER

TAKE U
MOTOR
<7
¥ B
BRAKE _ ?4. A
o) ’/}/ | I
/ \ \
\ 1 \\/ / - 4
J / N A 73
| £ A (
_ ~" ERASE  RECORD
JAPE_——_>._ HEAD|{ HEAD
DIRECTION OF TAPE N - ¥
MOTION  DURING RECORD AN
AND PLAYBACK
PRESSURE PAD  PLAYBACK
ASSEMBLY AN
MONITOR
HEAD

SPI?IDLE

% A BRAKE
=) TN Fig. 1. Sketch Showing
T / Major Parts of Typical
|4 Tape-Transport Mech-

anism.,

{CAPSTAN IDLER}
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The spacing of the heads in re-
lation toeachother is not critical and
usually depends onthe space available.
Some recorders provide space for
mounting additional heads for special
applications.

Heads must be held securely
in a mount which holds them in cor-
rect alignment. In higher quality
machines, each head can be adjusted
tothe position giving the best results.
Heads usually are not visible because
they are kept covered in order to
protect them from accidental damage
and to shield them during operation.

Fractically all recorders use
an assembly of pressure pads to hold
the tape in contact with the heads
during the record and playback
modes. During other modes such as
rewind and fast forward, or when the
machine is idle, the pads are moved
away fromthe tape toreduce wear on
the heads and tape.

A short description of some of
the major parts shown in Fig. 1 will
be given now, and more details will
be given when the different modes of
operation are described.

The reel on which the tape is
stored when not in use is usually
placed onthe spindle of the supply and
rewind assembly to function as the
supply reel. This reel can be any
one of the conventional reelsthat will
fit and operate on the recorder. The
spindle assembly, sometimes re-
ferred toas the turntable, is mounted
on the shaft of the rewind motor which
turns itin a clockwise directionwhen
power is applied.

The hub of the spindle assembly
is equipped with a brake to provide
positive braking and to prevent over-

* * DPlease turn to page 52 * *



start right . . . in COLOR
with RCA field-proved instruments!

If'you want to get ofl to the right start in color-television
servicing, add the RCA WR-61A Color-Bar Generator
and RCA WR-36A Dot-Bar Generator to your present
black-and-white equipment. These two units, used with
proper test facilities for servicing black-and-white receiv-
ers, give you complete test equipment for trouble-shoot-
ing and servicing color-TV receivers.

Lightweight, compact and portable, both instruments
are designed for accuracy and stability. Sce your local
RCA Distributor for complete details.

The WR-61A Color-Bar Generator generates
signals for producing 10 different color barssimultancously
—including bars corresponding to the R-Y, B-Y, G-Y, I,
and Q signals for checking and adjusting phasing and
matrixing in all makes ol color sets. Crystal-controtled
oscillators insure accuracy and stability. Luminance signals
at bar edges facilitate checking color “fit’* or registration.
Adjustable sub-carrier amplitude permits checking color-
sync action. The WR-61A which was designed for color

! servicing is now accepted as the standard for color-
COLOR-BAR phasing accuracy in many TV stations and network
GENERATOR operations. Suggested User Price ... .. $247.50

The WR-36A Dot-Bar Generator provides a pat-
tern of small-size dots for adjusting convergence in color
receivers and H- and V-bars and crosshatch patterns for
precise adjustment of linearity in both color and black-
and-white TV sets. RF output on channels 2-6. High-
impedance video output (plus and minus polaritics).
Choice of internal 60-cps vertical sync or external sync.
The number of vertical and horizontal dots and bars is
adjustable. Suggested User Price. .. ... .. . $147.50

New—Small Dots Current production WR-36A Gener-
ators produce small-dot and fine-line crossharch patterns for
convergence adjustments in large-screen color receivers.
(Small-dot modification kits are being supplicd at no charge
to registered owners of carlier models of the WR-364. Send
in YOUR registration card if you have not alreadyv done so.)

ANNOUNCING THE RCA PORTA-RACK
* FREE

WR-36A
DOT-BAR
GENERATOR

OF EXTRA COST

FOR A
Special Porta-Rack oner expires April 30, 1955! L — LIMITED

This valuable service aid is yours FREE with your (e '
purchases o RCA Test Equipment. An RCA exclu- TIME ONLY!
sive, tailor-made for the busy technician, this sturdy,
mobile RCA PORTA-RACK can carry a full com-
plement of RCA Test Equipment, right to the shop
Job . . . saves time, saves precious bench space . . .
increases your operating efficiency. See your RCA
Distributor for details.

v
RADIO CORPORATION of AMERICA

TEST EQUIPMENT HARRISON, N. J.
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TRAINING SERIES

In Part X of this Color TV Training Series, the
discussion of the color picture tube was concluded. Dur -
ing the complete discussion in Parts IX and X, it was
pointed out that there are two types of picture tubes being
manufactured for use in color receivers. The first type,
which was discussed in Part IX in the February issue, is
the picture tube that employs the electrostatic principle
for beam convergence. The second type, which was dis-
cussed in Part X in the March issue, is the picture tube
that employs the elechtromagnetic principle of beam con-
vergence. Along with the discussion of each type, the
external components andthe associated circuits werealso
described and their operation explained.

With the conclusion of the discussion about picture
tubes, the coverage of the circuits of the color receiver
was completed. We willnow begin a coverage onservicing
the color receiver, and first we will present the setup
procedures for the two types of picture tubes. The setup
procedure for the electrostatic type will be given in this
issue, and that for the electromagnetic type will be given
in the next issue.

The ultimate goal of the setup procedure for either
type is to make sure that the picture tube will be capable
of producing the correct colors when a color signal is
being received and that it will reproduce a black-and-
white picture when a monochrome signal is being received.
In order to reach this goal, the beams must be controlled
so that each one will strike the correct set of phosphor
dots and so that the beams will cross correctly at the
plane of the aperture mask. With each beam striking the
correct set of phosphor dots, color purity is achieved.
When the three beams cross at the plane of the aperture
mask, convergence of the beams is obtained. After proper
purity and convergence are achieved andthe intensities of
the beams are inbalance to produce the proper gray scale,
the tube should produce good color pictures as well as
good black-and-white ones.

THE ELECTROSTATIC TUBE

The setup procedure for the picture tube which re-
quires electrostatic convergence is presented with the
assumption that the circuits of the receiver are operating
normally and that the receiver needs only those adjust -
ments that are necessary for the proper operation of the
color picture tube.

This would normally be the case when the set is
first received from the manufacturer or when it is in-
stalled in a customer's home. The adjustments of the
picture tube may be disturbed if the set is jarred while it
is being transferred to the home. The setup procedure
will also need to be performed when the picture tube has
to be removed or replaced.

Preliminary Adjustments

Before starting the setup procedure for obtaining
purity and convergence, a number of preliminary adjust-
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PART XI
SETUP PROCEDURE

by C.P.Oliphant and Verne M. Ray

ments should be made. A transmitted signal, preferably
a test pattern, is used while making these adjustments.
The preliminary adjustments are similar to those which
are made while setting up a monochrome receiver for
proper operation. The AGC should be set so that over-
loading is not present. The range of the horizontal-hold
control should be adjusted so that the picture will lock in
properly.

The electrostatic type of tube is designedto operate
with a voltage at the second anode of approximately
19,500 volits. Before making purity and convergence ad-
justments, it should be determined if the second anode has
this amount of voltage present. The high voltage should
remain within five per cent of the specified amount as the
brightness control is varied through the part of its range
that is normally used. If the picture tube is set up while
the wrong amount of voltage is available at the second
anode, the purity and convergence will not be correct.

All the adjustments that have to do with the size of
the raster should be made. These include height, width,
horizontal-drive, and linearity adjustments. The raster
should also be properly centered both vertically and
horizontally and should extend beyondthe decorative mask
by approximately one-fourth inch.

Following is a list of the preliminary adjustments:

1. Tune in a transmitted signal, preferably a test
pattern.

2. Set the AGC so that overloading is not present.

3. Ifthe picture does not properly lockin horizontally,
make the necessary adjustments for the correction of
this trouble.

4. With the contrast and brightness controls at mini-
mum, adjust the high-voltage control for approximately
19,500 volts.

5. Vary the brightness control through the part of its
range that is normally used. If the high voltage varies
more than five per cent of the specified amount, reset
the high-voltage control.

6. Obtain the correct height, width, horizontal drive,
and linearity.

7. Center the picture vertically and horizontally.

After these preliminary adjustments are made, the
picture tube can be set up so that purity and convergence
will be obtained. The picture-tube components and con -
trols which are discussed in the setup procedure for ob -
taining purity and convergence are shown in the photographs
in Fig. 10-1. Fig.10-1A is a rear view of the RCA Victor
Model CT-100 color receiver, and Fig. 10-1B shows the
front-panel controls on the same receiver.



CONNECTOR ~

i =
FELD-NEUTRALIZING'
1 COIL_ CONNECTOR

VERT. CONV -
SHAPE VERT. COI
[AMP

»

/ .
. v K

(B) Controls on Front Panel.

Fig. 10-1. Picture-Tube Components and Controls Associated
With the Setup Procedure. The Receiver Shown Is an RCA Victor
Model CT-100.

Purity Setup

One of the main requirements of the color picture
tube isto produce pure colors on the screen. This means
that when red is supposed to be reproduced, it should be
done without the presence of any other color mixed with
it. In other words,if only the red gun were turned on and
the other two guns were off, the entire area of the screen
should be red. The same thing is true for the other two

primary colors — when only the green gun is on, the
raster should be entirely green; and when only the blue
gun is on, the screen should be entirely blue. In order
for the picture tube to be able to do this, the beam from
the red gun must strike only the phosphor dots which
emit red light; the beam from the green gun must strike
only the green-emitting dots; and the blue beam must
stirke only the blue-emitting dots.

It has been said before thatthe aperture mask serves
the purpose of masking two sets of phosphor dots from
the beamthat is supposed tostrike the third set. However,
if the beams are not correctly aligned with respect to the
holes inthe aperture mask,the beams will partially strike
the dots that they are not supposed to strike. The draw-
ings in Fig. 10-2 illustrate the correct and incorrect
alignment of the beam from the green gun.

Fig. 10-2A shows thatthe beam from the green gun
is correctly aligned so that it passes through the hole in
the aperture mask and strikes the correct phosphor dot
in a particular triad. In this case, the beam from the
green gun is striking the phosphor dot that emits green
light.

When the beam from the green gun is not properly
aligned, as shown in Fig. 10-2B, it is striking the green
dot but it is also striking a portion of the blue dot. This
would result in color contamination. If the green beam
were left in this position,the screen would have a bluish-
green color at the time a pure green is supposed to be
produced.

To achieve proper purity, there are three com-
ponents whichwhen properly adjusted will cause the beams
to stike the correct dots. Two of these components are
a purity coil which can be manually positioned and a
field-neutralizing coil around the faceplate of the picture
tube. The currents through both of these coils can be
varied. The third component is the deflection yokewhich
must be positioned correctly onthe neck of the tube. The
magnetic shields which are placed around the bell andthe
neck of the tube preventstray magnetic fields from inter -
fering with the operation of the beams. These shields
help to maintain better purity.

One thing to remember while making purity adjust-
ments is that all three beams are acted upon simultane-
ously. That is, when the purity coil is adjusted, all three
beams are moved an equal amount. In order for the beams
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(B} Impure Green.

Fig. 10-2. Color Purity of the Green Beam.
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REFERENCE PATTERNS FOR SETUP PROCEDURE

COLOR TV TRAINING SERIES
(Captiens in Red Indicate Abnormal Operation)

(Captions in Black Indicate Normal Operation)

< Fig. A1

Properly Focused Test Pat-
tern on Color Picture Tube.

Fig. A2 —>

Improperly Focused Test
Pattern on Color Picture

Tube.

LI,

<— Fig. A3 g
Pure Red in Center Indi- £
cates Purity Coil Is Correctly

Adjusted.

Fig. A4 —>
impure Red in Center Indi-
cates Purity Coil Is Incor-
rectly Adjusted.

<— Fig. A5

Pure Red Screen.

Fig. A6 —>
Impure Red Screen Due to
Misadjustment of Field-
Neutralizing Control.

i
- Fig. A7
Pure Blue Screen.
Fig. A8 —>
Pure Green Screen.
qe K
- "
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REFERENCE PATTERNS FOR SETUP PROCEDURE

COLOR TV TRAINING SERIES

(Captions in Black Indicate Normal Operation) (Captions in Red Indicate Abnormal Operation)

< Fig. A9

White-Dot Pattern Show-
ing Properly Converged
Beams.

Fig. A10 —>

Dot Pattern Showing Un-
der-Converged Condition
of Beams.

< Fig. A11

Beams Positioned So That
Dots Form Proper Triads.

Fig. A12 —>

Dots in Triads Incorrectly
Placed Because of Misad-
justments of Beam-Position-
ing Magnets.

» P P For e e s

<— Fig. A13

Proper Placement of Dots
Within Each Triad in Verti-
cal Row at Center Indicates
Correct Vertical Dynamic
Convergence.

$ > 5 > 2 2 0

Improper Placement of Dots
Within Any Triad in Vertical
Row at Center Indicates In-

L
.
s
]
»
&
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correct Vertical Dynamic

Convergence

-— Fig. A15
Proper Placement of Dots
Within Each Triad in Hori-
zontal Row at Center Indi-
cates Correct Horizontal
Dynamic Convergence.

Fig. A16 —>

Color Fringing of Dots in
Horizontal Row at Center
Indicates Incorrect Horizon-

Y
3
&
*
&
&
L)

tal Dynamic Convergence.
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to strike the correct dots, the central axis of the beams
must coincide with the central axis of the tube so that the
beams will be aligned properly with respect to the aper-
ture mask and screen. Usually, whenever one color field
is pure, the other two will also be pure; therefore, purity
adjustments are made while viewing one color field. An
entirely pure redfield is the most difficult field tc obtain;
therefore, purity adjustments are made to obtain a pure
red field. The receiver does not require an input signal
in order for purity adjustments to be made.

Since only the red field isto be viewed while making
purity adjustments, the red gun should be conducting at
maximum and the green and blue guns should be cut off.
It is possible to achieve this by turning the screen con-
trol for the red gun to its maximum (clockwise) position
and the screen controls for the green and blue guns to
their minimum (counterclockwise) positions. If purity
is correct atthis time,the screen of the picture tube will
be entirely red. If colors other than red are present, it
is because the beam from the red gun is striking other
phosphor dots in addition to the red. The impurity is not
due to the other two beams energizing the other colored
dots, because these beams have been cut off.

The purity coil, the beam-positioning magnets, and
a neck shield together form an assembly. The location
of this assembly with respect to the base of the picture
tube is specified in the installation instructions for the
picture tube. The rear edge of the shield bracket should
be approximately one -fourth inchbeyond the front edge of
the picture-tube base. See Fig. 10-3.

The best purity-coil adjustment is achieved by
striving for a pure redin a small areaat the center of the
raster. The field-neutralizing coil should not have an
effect upon the adjustment of the purity coil, therefore ,
it is prevented from doing so either by removing its con-
nector- plug or by setting its control to mid-position.
There will be no current flowing through the coil at this
time; therefore, there will be no field produced.

It is desirable to have a very weak magnetic field
produced by the purity coil. The stronger the field, the
more chance it has of interacting with other magnetic
fields around the picture tube. Since the strength of the
field is determined by the amount of current flowing
through the purity coil, this current should be kept as low
as possible. The purity-coil control whichvariesthe cur-
rent through the coil should be set at its minimum posi -
tion. When the purity coil is properly positioned, it will
be necessary to adjust the purity-coil control only slightly.

Inorder to produce a redarea in the central portion
of the screen, the deflection yoke is moved to the rear as
far as possible. The yoke in this position is shown in
Fig. 10-3. Next, the purity control and the position of
the purity coil are alternately adjusted until the screen
shows a pure red in the central area. The purity coil is
rotated by grasping the flange and turning it around the
tube, as shown in Fig. 10-4. The red area at the center
of the screen should cover approximately one third of the
total area of the screen.

The photograph in Fig. A3 of the Color Plate shows
the appearance of the screen as pure red in the center
when proper adjustment of the purity coil is achieved.
Fig. A4 of the Color Plate shows the screen when the
purity coil is improperly adjusted. It can be seen in this
photograph that the central area of the screen is not a
pure red.

After a pure red is obtained in the center of the
screen, the yoke is moved forward until nearly all of the
raster is red. The yoke in a forward position is shown
in Fig. 10-5. The photograph in Fig. A6 of the Color
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Fig. 10-3. Deflection Yoke Moved to the Rear.

Plate shows the color field produced when the yoke is
moved forward. The movement of the yoke will affect the
purity setting; therefore, it is necessary to readjust the
purity coil slightly in order to obtain better purity. The
reason that the color around the edges of the red raster
is impure is because the field-neutralizing coil has been
previously de-energized and because some stray magne-
tic fields are disturbing the red beam at the edges of the
raster.

In order to obtain pure red onthe entire area of the
screen, the field-neutralizing coil sholdld be energized.
It is placed into operation by reinserting the plug or by
adjusting its control either way from mid-position. The
current through the coil is varied until the impurities
around the edge of the screen are removed. This should
produce a pure red screensimilar tothat shown in Fig.Ab
of the Color Plate. The degree of purity achieved will
depend uponthe particular receiver being adjusted. Some
receivers may produce colors that appear more pure than
others.

After a pure redfield is obtained, the greenandblue
fields should also be pure. These fields shouldbe checked

* * Please turn to page 45 * *

Fig. 10-4. Adjusting the Position of the Purity Coil.
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AND WOMEN BUY

A Crossley, Incorporated survey shows
that this Seal influences 539, of ¢/l women
in their purchases of everything from
raisins to refrigerators . . .

and . . . CBS TUBES have the Good
Housekeeping Guaranty Seal! When you

CBS is the first and only tube manufac-

turer to address its advertising to women.

CBS tubes will be con-
sistently advertised
throughout the year in
Good Housekeeping and
Life, reaching 17,171,419
readers every time an ad-
vertisement appears!

CBS-HYTRON Main Office: Danvers, Massachusetts « A DIVISION OF CBS ... THE COLUMBIA BROADCASTING SYSTEM, INC.
A member of the CBS family: CBS Radio . CBS Television . Columbia Records . CBS laboratories
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ON MOST SERVICE CALLS ?

Wwoman...

... BY THIS SEAL WENT OB EFUND 2

" Guaranteed by &
Good Housekeepmg
Za

install CBS tubes you leave no question in
your customer’s mind about the quality of
the tubes you supply. Keep your customers
happy — with CBS tubes, the tubes with
the Good Housekeeping Guaranty Seal on

p W
9745 apyernisen RS

the carton.

...CBS

TO WOMEN

And 1's women you lalk to on most service

calls.

CASH IN WITH THIS NEW | N PR L T
| Cash in with this NEW CBS TUBE SALES PROMO- |

: TION KIT! It contains: |

1

CBS TuBE |

; 2. Metal Frame for Truck Posters :

SALES PROMOTION KIT ' ] 3. Window Display with three-
n . . .

i |

|

|

|

|

I

|

1

1. Three Truck Posters

dimension Giant CBS Tube Carton
4. New Inside/OQutside Decal

See your CBS-Hytron distributor for special offer. Or
send direct for complete kit to CBS-Hytron, Danvers,

Ask your distributor for special offer, or order direct

from CBS'Hytron’ Danvers, Mass. Mass. If you order direct, be sure to include $2.00 to
cover the cost of the kit.

CBS-Columbia  «  CBS Infernational »  and CBS-Hytron
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Now hear this!
if you can

The Mallory 25th Anniversary

Vibrator is the quietest ever...

You’ve never heard a vibrator as silent as the new Mallory
25th Anniversary model. Mechanical humn and shake are
reduced practically to zero...by a unique “floating”
design* that isolates the vibration of the reed element from

the case. HHum is squelched to a level never before possible.

The experience of 25 years of pioneering development . ..
and the manufacturing know-how gained by making more
went into this latest Mallory
model. Always the leader in performance, and in usage

than 60 million vibrators . . .

by service men and manufacturers alike, Mallory vibrators
are now better than ever!

NO EXTRA COST. The new, ultra-quiet vibrators cost

no more than previous models. They’re a real bargain
in performance.

NO CHANGE IN PART NUMBERS. Order by the same

catalog numbers —and you’ll
improved model.

automatically get the

Get ready to give your customers the best, by ordering
your supply today from your nearby Mallory distributor.
*Patent applied for

ON AUTO RADIO JOBS
BE SURE TO USE ... MALLORY MIDGETROLS

The fast, sure way to get tailor-made
replacements for carbon volume controls.
High stability resistance elements, with
accurate 1apers. A small stock equips you
to replace practically any control. In single
and dual concentrie types.

P. R. MALLORY & CO.

inc., INDIANAPOLIS 6, INDIANA
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A considerable amount of in-

formationon the theory and operation
of color television receivers has
appeared in thetechnical press; how-
ever, practically no data has been
given concerning the actual cperation
of these receivers in the customers'
homes. It may be instructive to study
some case histories to see just what
difficulties have been encountered.
The cases to be discussed are taken
from the files of Central Television
Service — an organizationwith which
this writer has been associated for a
number of years in a consulting
capacity.

The manner in which Central
Television Service prepared for the
advent of color television may be of
interest since it exemplifies what has
been done to meet this challenge.
Back in December of 1953 when the
Federal Communications Commission
approved the NTSC color system, the
supervisory personnel of Central TV
held a meeting at which the entire
color process was discussed. Those
present at this meeting weretold how
to answer customers' queries about
color TV. The answers prepared
were short and direct and insofar as
possible would give the customers
the following ''unvarnished'" facts:

1. That color TV would be more
desirable than black-and-white TV.

2. That eventually a good percent -
age of first-rate TV broadcasting
would be in color.

3. That the first color sets would
have small screens and be high priced.

4. That the inventiveness of TV
engineers was such that in time all
major obstacles would be satisfac-
torily solved just as they had been
solved for black-and-white TV.

The supervisors, inturn, briefed

their men; and during the ensuing
months when the sales departments
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of every manufacturer were having a
field day issuing daily communiques
on color, the customers of Central
TV were kept sufficiently informed
to enable them to sift truth from
fancy.

In the meantime, Central TV
was making plans to obtain at least
one color setfrom each manufacturer
as socn as it became available. The
arrival of these sets made possible
the second phase of the operation —
namely, instruction of all company
service technicians concerning the
theory and operation of commercial
color TV receivers. Accordingly, a
series of Wednesday-evening lectures
was initiated by this writer. The
lectures started around 8:30 p.m.
and generally continued for about two
hours, with a 20-minute break at a
convenient intermediate point. At the
end of each lecture, the meeting was
thrown open for general questions
about any of the points covered inthat
particular lecture or inany preceding
one.

Installation and adjustment
procedures on the sets actually on
hand were demonstrated and repeated
a sufficient number of times so that
all men would know: (1) why a cer-
tain procedure was necessary, and
(2) how it could be carried out as
quickly and as accurately as possible.

The lecture series continued
for some eight weeks. Thereafter,the
menwere referred to publishedarti-
cles to help keep them abreast of
current developments in the field.

In the fall of 1954, CBS-
Columbia and Motorola appeared
with 19-inch color receivers; and a
small number (somewhat less than
100) were installed by Central Tele-
vision men inthe Chicago area. Since
the number was quite low, only a
few service technicians were needed .
As more men are needed for color
servicing, they will be brought in on

"MILTON S. KIVER

President, Television Communications Institute

the basis of ability and training until
eventually all service technicians in
the organization will be capable of
tackling any type of service call. By
that time, too, many of the current
""bugs'' incolor-TV operationshould
have been eliminated so that less
skill will be required for service and
installation. By adopting the fore-
going approach, the organization
assures the customer of better
service.

The steps of preparedness by
Central TV have been given as an
example of what can be done in this
line by other service organizations.

The two makes of color re-
ceivers with which Central TV dealt
chiefly were Motorola and CBS-
Columbia sets using the CBS-Hytron
19-inchcolor tube, and they are there -
fore the only ones discussed. If other
makes had been serviced extensively,
they would undoubtedly have had
troubles and would have been
included, too.

The electrical characteristics
of the two color receivers under dis-
cussion are, in many respects, con-
siderably different from each other.
The CBS receiver contains 40 tubes
plus 3 high-voltage rectifiers, 2 se-
lenium low-voltage rectifiers, and 3
crystal diodes. All thisis in addition
to a 19VP22, 19-inch tricolor picture
tube. The Motorola receiver employs
26 circuit tubes, 3 high-voltage rec-
tifiers,'3 selenium low-voltage rec-
tifiers, 3 germanium diodes, and the
tricolor picture tube. The significant
difference in the number of tubes
stems primarily from the different
chrominance demodulation methods
which each set employs.

In the CBS receiver, the chro-
minance signal is demodulated along
the I and Q axes. Use of this method
involves a mixing matrix; andfollow -

* * Please turn to page 75 * *

15



FOR TV SERVICE

A SPECIAL GROUP OF TUBES
THAT GIVE YOU MANY
ADVANTAGES AT NO EXTRA COST

For example Raytheon 6SN7GTB
has these advantages:

Bumper point micas top and bottom —
mount is held rigid in bulb to reduce vi-
bration and microphonics.

Slot in micas to reduce leakage between
sections,

Cathode pinched above top mica for
tighter mica cathode fit — lower micro-
phonic level.

Short strong leads support mount at
several points,

All plate tabs pinched or welded above
top mica and below bottom mica to
strengthen mount,

Improved grid design for sharper cut off.

High conductivity grid winding wire to
eliminate grid emission.

Short leads — direct to pins.

Strict control of plate diameters (Geom-
etry) for uniform characteristics.

Shorter over all length to improve rigidity.

The lessons learned in structural strength of
tubes while developing '‘rugged’’ types; the
vast warehouse of knowledge about how to
make tubes reliable gathered while develop-
ing and producing RELIABLE tubes; the
revolutionary new thinking and pioneering
resulting from the development of the rigid,
straight lead Raytheon BANTAL Tubes; the
boundless skill, know-how and craftsmanship
gathered while designing and producing
more than 250 million receiving tubes, mil-
lions of special purpose and picture tubes,
and millions of semiconductor products; all
this experience, gathered through more than
30 years, makes the new Raytheon 6SN7GTB

and other tubes in this series — the finest
Raytheon Receiving Tubes that we've ever
produced.

They‘re Right . .. for Sound and Sight . ..
Always New . .. and Right for You.

®
Receiving and Cathode Ray Tube Operations CorcelLoried sl L ol o srs
Newton, Mass., Chicago, lll., Atlanto, Ga., Los Angeles, Calif.

RECEIVING AND PICTURE TUBES » RELIABLE SUBMINIATURE AND MINIATURE TUBES « SEMICONDUCTOR DIODES AND TRANSISTORS o NUCLEONIC TUBES - MICROWAVE TUBES
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In the Interest of .

éy Henry A. Carter and Calvin C. Young, Jr.

IN THE SHOP

The one-tube TV tuner illus-
trated in Fig. 1 has been known for
frequent failure onthe high channels (7
through 13). One possible explanation
for these failures is that the oscil-
lator is so critical at these high fre-
quencies that conditions in the tuner
must be ideal or else the oscillator
will cease functioning.

Because of this critical opera-
ting characteristic, it might be
interesting to cite cases in order to
point out the various operations per-
formed in trying to restore normal
operation on the high channels.

Thefirst stepin an endeavor to
restore normal operation to a re-
ceiver that was inoperative on the
high channels was to replace the
12ATT tube in the tuner. Although
this did not restore the operation on
the highband, it did improve the low-
band reception. The old tube was
checked on a tube tester and found
tobe very low in mutual conductance;
therefore, the new onewas left in the
set.

The next step was to make a
close inspection of the spacing be-
tween the tuning plates to see if any
of the plates were touching the ad-
jacent coils. None were; but if there
had been one, it would have shorted
the B+ voltage to ground since the
ccils are in the B+ circuit and the

Fia. 1. The One-Tube Tuner.
April, 1955 - PF REPORTER
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Quicker Servicing

tuning plates are grounded. This in-
spection was made by placing a light
on the opposite side of the tuner and
by looking through the tuner toward
the light while rotating the tuning
control.

Since there is approximately
130 volts potential on the coils with
respect to ground, it was decided that
a careful but thorough cleaning of the
coils and tuning plates was in order.
This was done while making the in-
spection, but it did not seem to help
the situation.

The next step was to clean all
the switch contacts thoroughly with
contact cleaner and a brush. As each
contact was cleaned, it was checked
for proper tension; but the tuner still
was inoperative on the high channels.

Hoping that the trouble was a
result of a cold solder joint, which
is sometimes the case,the technician
went through the entiretuner and with
a soldering iron heated every joint
enough to melt the solder. As a re-
sult, the set operated satisfactorily
on the high channels. The technician
was elated; and most of all, the
customer was happy. Three days
later, however, the set was back in
the shop. The complaint was that
there was no reception on the high
channels !

The technician decided that the
best thing todo wasto continue work-
ing where he hadleft off before. Since
the voltages in this tuner could be
measured without removing the tuner
from the chassis, the technician de-
cided to check them. Whenever he
made a measurement, he switched the
Hi-Lo band switch back and forth to
see how the voltages would compare.
He quickly found that the plate supply
voltage was dropping approximately 30
volts when the switch was inthe high -
band position.

In an attempt to find the cause
of the decrease in voltage on the high
channels, the technician chose to

measure resistances and compare
them to those on the resistance chart
in the PHOTOFACT Folder covering
this set. Again, he rotated the Hi-Lo
channel switchback and forth. There
were nodifferences betweenthe read-
ings on each band, and these readings
varied only slightly from the figures
given in the resistance chart.

Since there appeared to be no
shorts in the tuner, the technician
could think of only one other cause
for the decrease in voltage — one of
the sections of the tube might be
drawing too much plate current. If
alltheresistancereadings were satis-
factory, the cause for the high plate
current might be loss of grid drive.
As can be seen in the schematic dia-
gram in Fig. 2, the band switch has
no effect upon the grid circuit of the
first stage; therefore, the loss of
drive would have to be in the grid
circuit of the oscillator. By using
logic, the technician eliminated as
causes of the trouble all of the com-
ponents in the grid circuit of the
oscillator except the tuning coil be-
cause the switch changes only the
connections of the tuning coil. The
other components are always in the
circuit, and a trouble in any one of
them would appear as a loss of re-
ception on both bands.

The grid coil used in the high-
channel circuit was found to be open
whenthe ochmmeter leads were placed
across it. Since replacements are
no longer available for these coils,
efforts were made to repair the de-
fective coil without disassembling the
tuner, but to no avail.

The labor cost involved in dis-
assembling one of these tuners and
removing a coil for repair would be
more than the tuner is worth. Be-
sides that, much time wouldbe wasted
if the tuner could not be repaired.
When this was pointed out to the cus-
tomer, and although it was explained
to him that the tuner could be replaced

* * Please turn to page 81 * *
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distance

o~
SUPER-

PERFORMANCE
4-BAY

® THE FINEST FRINGE AREA
ANTENNA EVER PRODUCED

® UNEQUALLED FOR DISTANCES
UP TO 200 MILES

* “HURRICANE-BUILT"
—~WEIGHT APP. 16 LBS.

The famous Telrex Model 8X-TV, undis-

puted distance champion for over 6 years. (PATENTED)
The accepted standard in fringe area in-

stallations . . . if the Model 8X-TV does not MODEL 8X-TV
provide a usable signal, reception is Telrex guaranteed to outper-
either impossible or impractical. Built of {%":1 o i"l}te"{‘g?rr e%olTebr:r::a);
weather-proven components throughout to antenna. Also available in 2-BAY
withsfar{d severest weather conditions. stacked array, Model 4X-TV.

NEW VHF “KING PIN'’ BEST FOR B& W OR COLOR TV!

The new Telrex "KING PIN"— utilizing the ® Maximum Gain
Patented “Conical-V-Beam” theory to per- © Maximum F /B Ratio
fection — provides excellent performance o Mini ;

on both VHF and UHF. “Conical-V-Beam” M'";':”m oy Lok
dipoles afford best and most uniform * No Phase Shift
match to 300 or 200 ohm line across entire * Pre-assembled
band. Write for catalogs and prices today! ® |nstalls Quickly

_ TELREX HAS THE ANSWER TO ANTENNA PROBLEMS
OVER 100 MODELS FOR EVERY TYPE INSTALLATION
N

.“CONICAL-V~BEAMS” are produced un-
der U. S. Patent No. 23,346, Canadian
Patent No. 500,436 and British Patent
No. 691,485. Other patents pending.

ASBURY PARK 10

NEW JERSEY
#CONICAL-V-BEAMS" s —~.
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PART Il

Additional Case Histories

of Trouble-Shooting Experiences

In order to furnish the TV
service industry with some idea of
the problems which can be en-
countered in servicing color re-
ceivers, we have kept records of our
experiences with these sets. Three
case histories based on these ex-
periences were described in "A
Glimpse Into Color Servicing, Part 1
which appeared in the February 1955
issue of the PF REPORTER. Four
more case histories will be covered
in this issue.

Case History No. 1

An indication of trouble in the
RCA Victor Model CT-100 was noted
when it became impossible to repro-
duce properly the hues of a color -bar
pattern. The operation of the re-—
ceiver was normal during a mono-
chrome transmission, so it was
assumed that the trouble was some-
where in the chrominance channel or

Y s

{A) Normal {C) Normal

(B) Abnormal | {D) Abnormal Q

Fig. 1. 1 and Q Signals From Synchronous
Demodulators Referred to in Case History
No. 1.

in the color-synchronizing section.
The I and Q signals at the outputs of
the synchronous-demodulator stages
were observed on the oscilloscope.
These signals are shown by wave-
forms W4 and W5 in Fig. 1. The line
drawings above these photographs
show the normal waveforms which
should have been observed at these

April, 1955 - PF REPORTER

points. A comparison between the
line drawings and the actual wave-
forms reveals that the trouble was
located ahead of these points in the
receiver.

The next step was to observe
the signals at the inputs of the de-
modulator stages. The chrominance
signal seemed to be normal. The
3.58-mc reference signals applied to
these stages could be observed, but it
was not possible todetermine whether
or not they were of the correct phase.
Since the chrominance signal ap-
peared normal, it was assumed that
the respective phases of the two
reference signals were probably
incorrect. Such a condition would
produce the improper I and Q signals
previously observed.

The circuits of the 3.58-mc
oscillator and of the reactance tube
were checked, but no discrepancies
could be located. The idea that the
phase of the 3.58-mc oscillator might
be incorrect ledto a check of the cir-
cuit which determines this phase.
This circuit is the phase-detector
circuit and is shown in Fig. 2.

CHROMINANCE,
INPUT

>

HUE ADJ.
4-29%
MMF

= BURST AMP

SERVICING

BY VERNE M. RAY

The signal which was being ap-
plied to the detector stages from the
burst -amplifier transformer is shown
by waveform W6 in Fig. 3. It can be
seenthat the entire chrominance sig -
nal was present at this point. This is
a definite indication that the burst
amplifier was not operating properly.
The burst amplifier is normally biased
to cutoff and is keyed during retrace
time in order to amplify only the
color -burst signal.

Waveform W7 in Fig. 4 shows
the signal which was observed at the
grid of the burst amplifier. Note that
the positive pulse which normally

* * Please turn to page 41 * *
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Fig. 2. Partial Schematic of Circuit Under Investigation in Case History No. 1.

19



. .. whenever you need a flyback.
The chances are you’ll find a
STANCOR exact replacement
for the job!

There are 7 Admiral exact
replacements that give you

96% ADMIRAL

EXACT REPLACEMENT
FLYBACK COVERAGE

There are 5 Muntz exact
replacements that give you

98% MUNTZ

EXACT REPLACEMENT
FLY BACK COVERAG E FREE Reference library

of STANCOR bulletins
listing replacement
There are 10 RCA exact applications for new

replacements that give you STANCOR flybacks...
from your Chicago

8 77 R c A Standard distributor
o S ARANSN 1 STANCOR transformers

are listed in

F I.Y BA c K c ov E R A G E "’_}J? Counterfacts

File-O-Matic
Radio’s Master

E x Ac T R E P I. Ac E M E N T |§(%2; Photofact Folders

CHICAGO STAN DARD EXPORT SALES:

Roburn Agencies, Inc.

TRANSFORMER CORPORATION New York 13 M v !

3594 ELSTON AVENUE e CHICAGO 18. ILLINOIS
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Maintenance, and Adaptability of
Service Instruments !

OSCILLATOR TUBE V1

PICKUP DEVICE

Fig. 1. Section of the Triplett Model 3436
UHF Signal Generator Showing Movable
Pickup Device Which Operates As an At-
tenuator.

The front panels of most test
instruments are studded with a variety
of controls. Some of these controls
require a certain amount of thought
or judgment for operation, others
may be as simple in operation as the
common light switch in the home.
Most attenuators fall into the latter
classification; their operation is
simplicity itself. If the signal gene-
rator is putting out toogreat a signal,
the technician turns the attenuator a
step or two to reduce the signal
strength; if the signal is too small,
he turns the attenuator the necessary
amount without giving much thought
to the matter.

=

AN R
STEP ATTENUATOR|
- -

5
~
FREOUENCV COMPENSAHNG - u
h oy
.

&, 3
s s
e R VRN N

Fig. 2A. Vertical Attenuator of a GE Model
45T2A3 Oscilloscope.
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Simplicity of operation is one
of the characteristics of a good test
instrument. It frees the operator
for the more important uses of his
faculties -- servicing and adjusting
the receiver or electronic device at
hand. This very simplicity is often
a direct contrast to the amount of
theory and design represented in the
circuits behind the control. Let us
consider the designs of some
attenuators.

One might state very briefly
that an attenuator is any device which
the technician may use to control the
amplitude of the signal with which he
is working. The attenuator may be
located at any one of several points
in an instrument. An oscilloscope is
an example of an instrument that has
an attenuator in the input circuit. In
this case, the attenuator serves to
prevent overloading of the succeeding
stages by too great a signal. A sig-
nal generator is an example of an
instrument that has an attenuator
located in the output circuit. In this
case, the attenuator controls the
amplitude of the output signal.

74 3
57 Paul C. Smith

It is desirable to know the
amount of attenuation obtained at any
particular setting, and many instru-
ments are calibrated to show the
attenuationfactor ateach switch posi-
tion such as at X1, X10, X100, and so
on. Other attenuators are of the
continuously variable type,andthere-
fore any amount of attenuation may
be obtained within their ranges. An
attenuator which is a combination of
both the step and the variable types
is the most versatile and offers the
widest choice of attenuation factors.

The type of attenuator most
commonly found in general-purpose
instruments functions by means of a
voltage-dividing action obtained by a
network of resistors. An attenuator
that has its action based upon another
principle is shown in Fig. 1. It con-
sists of a pickup loop electrically
connected to the output terminals of
the instrument. This loop and the
oscillator circuit are encased in a
doubled-shielded compartment. The

* % Please turn to page 67 * *
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2o 4/ B NEW B-E

You can put top quality in more TV sockets,

X-RAYS PROVE
STRONGER TUBE CONSTRUCTION

OLD 6BG6-G NEW 6BG6-GA

1. New bulb is straight-side, much smaller and
sturdier.

2. Bottom mica, as well as top, now contacts the

glass all around, for greater rigidity.
Redesigned, more shock-resistant structure.

Button-stem base gives shorter and better-
separated leads; improves heat conduction.

New beam shields mask off stray electron
bombardment from micas and bulb.

TUBES

NEW 1B3-GT NEW 6AX4-GT
NEW 5U4-GA NEW 6BG6-GA
NEW 5Y3-GT NEW 6BQ6-GA NEW 6J6

NEW SERVICE-DESIGNED
6BG6-GA

‘ MADE 1% USK

® X.ray pictures at left explain why
the new tube is stronger through-
out, also more compact. (Note that
new straight-side bulb is “‘necked
down’ at bottom to take the same
diameter base as prototype, so the
same ring-clamps can be used
when installing.)

Tube performance is much im-
proved. Internal structure and
micas have been redesigned to cut
down inter-electrode leakage, re-
ducing the chance of horizontal
TV-picture shrinkage. The new
beam shields, which mask off stray
electron bombardment, further in-
crease operating stability.

And every 6BG6-GA is high-volt-
age seasoned—is pulse-treated at
absolute max voltage ratings,
among other checks!

NEW SERVICE-DESIGNED
6CD6-GA AND 25CD6-GB

et
MADE N UST

® Prototypes gave arc-over trouble,
causing horizontal TV-picture streaking.
In the new sweep tubes, brand-new mica
design corrects this fault.

Also, plate area has been increased for
greater dissipation. Ratings are higher:
6CD6-GA and
PROTOTYPES  25CD6-GB
Plate positive-pulse
voltage 6600 v 7000 v
Plate dissipation 15 w 20 w

New tubes are high-voltage seasoned.
Every 6CD6-GA and 25CD6-GB gets an
arc-over test at absolute max ratings!

More compact and sturdier than proto-
types, with same base diameter. All of
the new construction features shown in
the X-ray picture of the 6BG6-GA, apply
also to Types 6CD6-GA and 25CD6-GB.

NOW 14 G-E SERVICE-DESIGNED TUBES... SPECIALLY DEVELOPED,
BUILT, AND TESTED TO OUT-PERFORM AND OUTLAST

THE TYPES THEY REPLACE!

NEW 6AV5-GA

NEW 6BX7-GT
NEW 6CD6-GA

NEW 6SN7-GTB

NEW 12S5N7-GTA
NEW 25BQ6-GA
NEW 25CD6-GB

SEE YOUR G-E DISTRIBUTOR FOR NATIONALLY-ADVERTISED G-E SERVICE-DESIGNED TUBES!




SERVIGE-DESIGNED TUBES

build more customer goodwill, than ever hefore!

X-RAYS SHOW WHY
.TUBE LIFE IS INCREASED

NEW SERVICE-DESIGNED
6J6 6SN7-GTB

Elt

WMADE IN USA
- "

!

® 6)6 . . . Whisper-quiet! Microphonics
are cut 'way down! The prototype, used
in many head-end TV circuits, was sub-
ject to microphonic disturbance when
jarred or shaken. This caused picture
jitter . . . in some sets, audio noise.

Redesigned tube elements and struc-
ture now give servicemen a whole new
deal onthis much-used type. With Service-
Designed 6J6’s, technicians can satisfy
their most critical customers.

® 6SN7-GT8B . . . Shows that G-E design
improvement is a never-ending process!
A brand-new model ofthe popular 6SN7-
GTA, with all the latter’s superior per-
formance . . . plus a 600-ma heater with
‘“‘series-string’”’ warm-up time.
Completely interchangeable with the
6SN7-GTA. Also, because of its “‘series-
string” heater, a tube that’s universally
adaptable for servicing old or new sets.

NEW SERVICE-DESIGNED
6AV5-GA

@® The prototype 6AV5-GT had a
tendency to run hot, which short-
ened tube life. X-ray pictures at
right show important improve-
ments in G.E.’s new 6AV 5-GA that
add up to more hours of service.

The new tube operates safely at
high temperatures, withstands
high pulse plate voltages, and is
sturdy in construction. All these
advantages are integral in the
GAV5-GA’s new design.

Also—like other Service-De-
signed Tubes—the GAV5-GA is
high-veoltage seasoned. Every tube
is pulse-tested at absolute max
voltage ratings.

Your can count on GAV5-GA
dependability and long life! Install
this tube to improve still further
your standing with your customers!

OLD 6AV5-GT NEW 6AV5-GA

New bulb is much larger, radiates mdre heat.-
Tube runs cooler and gives longer service.

Redesigned plate has larger area, reducing
internal operating temperature of tube.

Redesigned micas cut down on high-voltage
arcing.

New beam shields mask off stray electron
bombardment from micas and bulb. Help
stabilize tube performance.

G-E SERVICE-DESIGNED TUBES cost no more than
others . . . yet give far superior service. Fully inter-
changeable with prototypes, they perform better,
and tube life is longer. You ga/n when you install
them, because they enhance your reputation as a
TV service technician.

You save in fewer customer call-backs—in re-
duced tube inventory needs, due to the fact that G-E
SERVICE-DESIGNED TUBEs give top performance in

all television chassis, regardless of the make.

Now 14 types are available, covering a wide range
of sockets. G-E SERVICE-DESIGNED TUBES—a popular
success from the start—are nationally advertised.
TV owners know about them, ask for them. Profiz
by selling and installing these proved high-quality
tubes, obtainable only from your G-E tube distribu-
tor! Tube Department, General Electric Company,
Schenectady 5, New York.

FProgress s Ovr Most Important Product
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100% FULLY SATURATED

NTS[ STANDARD

TV COLOR BAR
GENERATOR

Natlonal Television Systems Committee as approved by
Federu! Commum:uhont Commission

Absolutely necessary for
accurate color TV receiver servicing.

M O D E L

65

Designed for use with all TV color systems approved by F.C.C.

CHECK THESE EXCLUSIVE FEATURES...

V Precisely crystal controlled:
Sub carrier and horizontal framing.

V . In addition to color bars this instrument gener-
Produces clearly defined wave forms to pro- ates the necessary signals for I, (In Phase,
vide ease of alignment and assure minimum delayed 57° from color burst), Q, (Quadrature
possible error. Phase, delayed 147° from burst) R-Y (delayed

90° from burst) and B-Y (delayed 180° from

h d bright ]
RIS CNaftdard [PHEES, ERdTEhRess burst) for demodulator alignment.

This NTSC standard signal was used in de-

signing all color TV receivers, and is now )
used by TV manufacturers. Compare the wave form information and
/ sharpness of detail of the 655XC with any
4 Self Checking: Assures operator that generator other TV color bar generator . . . You'll pick
is producing accurate NTSC standard signal the HICKOK immediately.
at all fimes. COMPOSITE VIDEO
) Generates 3 primaries, 3 complements plus NISC STANDéED CHROMA
black and white. (An essential feature of COLOR | /' N COMPONENT
this equipment is that white is produced by BURST ,J_j_ [" : 1 BLANKING —«,
adding the 3 primaries.) j" ‘ LEVEL 4“{ ;

b The Model 655XC is preferred for its accuracy,
stability and long trouble-free operation.

— IN
This instrument was designed and built in — LR BAI?leDDUf/:{LS
cooperation with leading color TV receiver v el
manufacturers, and is specified by them 5 _Jﬁz

Laor

for their field service engineers. N

Tl BLaNKING
is ei i LV fL‘l__:h_
’ Qutput is either R.F. or Video.

BRIGHTNESS

COMPONENT
B y R R Y

This NTSC standard waveform is to precise scale and is accurately
produced in detail by the 655XC when viewed on a high quality
wide-band scope (At least 4.5 MC).
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FINISHI

The service technician who is
called upon to make a custom instal-
lation, whether it is for a TV receiver
or an,audio amplifier andtuner com-
bination, should find some means
whereby the outward appearance of the
installation can be made as neat and
complete as possible. This article
is presented in the hope that it will
aid the present installer inimproving
his work and that it will influence
other service technicians to enter this
phase of servicing activities. A
glance at any of the present-day
magazines which are devoted ex-
clusively to high-fidelity audio should
convince a doubtful technician that
this is a large and rapidly expanding
field. Small service shops which are
not swamped with TV service work
could derive additional income from
custom installations.

A deluxe installation in a fine
home probably deserves the profes-
sional talents of an interior decorator .
In such cases, the technician can
concentrate his attention onthe inter -
connection and operation of the
equipment. In other instances, a
customer who is operating on a tight
budget may insist that the service
technician installing the equipment
should do a finished job. It must be
remembered that very often an at-
tractive installation can be made by
simply adding a few finishing touches
to an assembly of ready-made pieces
of equipment. If wood finishing and
carpentry are required and if the
technician is not skilled inthis line of
work, he wouldbe wise to have a pro-
fessional carpenter take a subcontract
for this part of the installation
operation. The technician can then
devote his time to other phases of the
job.

The following paragraphs deal
with methods and materials which can
be applied to improve the appearance
of custom installations and which do
not require exceptional skills in wood
finishing or carpentry.

April, 1955 - PF REPORTER

Aluminum Panels and Cases

Aluminum is a metal which is
increasingly popular for use in many
pieces of equipment. One form of this
metal, ' Do-It-Yourself'' aluminum,
is manufactured by the Reynolds
Metals Co., Louisville, Ky. This
aluminum is carried by many hard-
ware stores and comes in a variety
of shapes and sizes. It is produced

(B) After.

Fig. 1. An Audio Preamplifier Before and
and After the Improvement of Its Ap-
pearance.

waaa amaricanradiohictons com

BY WILLIAM E. BURKE

in perforated, embossed, and plain
sheets and in a variety of fabricated
shapes such as tubing, angles, rods,
and solid bars. In addition, an assort-
ment of wood screws, machine screws,
and rivets are available in aluminum
so that they will match the work. All
of these aluminum products are made
of an alloy which is soft enough to be
cut with hand woodworking tools and
especially with power tools. A tech-
nician who is just slightly talented
in the use of tools can produce an
almost professional-looking job by
using his imagination in the planning
and by using care and patience in the
construction.

The photograph in Fig. 1A is
that of a preamplifier as it appeared
when it was first constructed in our
shop several years ago. At the time
of construction, it was not intended to
use the preamplifier for any length
of time; consequently, only a
masonite front panel was installed.
Since then, the preamplifier has had
almost daily use; and changes have
been made in the appearance of the
unit. Fig. 1B is a recent photograph
which shows the extent of the
"*dressing -up'' operation.

The new front panel was formed
from a section of a 1/8-inch gray
aluminum rack panel which is a stand-
ard item carried by most distributors.
The knobs, which have been selected
for a pleasing appearance, are an-
other standard item. The cover or
case was made of Reynolds perforated
aluminum sheet and was shaped by
using several boards and C-clamps.
The seams were secured with small
aluminum rivets, and the case was
fastened to the preamplifier chassis
with self-tapping screws. Control
functions and switch positions have
been identified by panel lettering.

Panel Lettering

A main requisite of any custom
installation is that all controls and

* * Dlease turn to page 72 * *
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This is a big step ahead in cartridge mer-
chandising and servicing! For greater pro-
tection and convenience, E-V Replacement
Cartridges now come in individual new
sealed-in-plastic Blister-Paks, with full mod-

el

and instructions—in colorful display box.

$70,000,000 CARTRIDGE
REPLACEMENT MARKET

The exclusive new Blister-Pak in the E-V
Basic 6 Preferred Types makes it easier to
take E-V cartridges along on a service call
for immediate replacement. Advanced engi-
neering by E-V assures finer reproduction,
longer record and needle life, easy installa-
tion, and more satisfied customers.

CARTRIDGE FOR 78, 33-1/3, 45 RPM

Here is a unique new innovation in replace-
ment cartridges! The dual-slide, dual needle
Model 47 shown on the Blister-Pak at right
makes it possible to replace hundreds of dif-
ferent specialized types with a single gen-
eral-purpose cartridge — with design and
operating features found only in wide range
custom built cartridges.

NEW BETTE

NOW

To Stock, Sell and Service
PHONO-CARTRIDGE REPLACEMENTS

SEALED-IN-PLASTIC

identification, interchangeability chart,

EW E-V MODEL 47 DUAL-SLIDE

NEW PACKAGING...
NEW MERCHANDISERS

.

"/> Make Cartridge Replacements
. . i
Easier and More Profitable than Ever! PHONO

Colorful new 2-drawer metal display-dispenser CARTRIDGES
makes it easier for service-dealers to stock and S ey 4
sell phono-cartridge replacements. Your E-V O vour g otHE

Distributor is ready to supply you with these
merchandisers and other E-V sales aids.

SIZE
6x13x9%"

Cartridge Interchangeability Guide

'.'" e . - .

"'&'7‘- 5 This complete, up-to-date cartridge inter-
! -

changeability guide SA9 is available FREE
to service-dealers. A simple turn of the wheel
: Z gives you the exact replacement for all cur-
2k i = rent cartridges. Get it now from your E-V
..... == Distributor or write to Electro-Voice.

Interchangeability Guide
For All Pepulor Crystal and Ceromic Phone-Cariridges

ELECTRO-VOICE, Iuc.
SUCHamAN, WICHIGAN

e e e o .V gl f A,
g e e ey
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by Calvin C. Young, Jr.

In the November-December
1951 issue of the PF INDEX, we
published a procedure for testing
horizontal - output transformers in
television receivers., For the benefit
of our subscribers since that time
and for those who may not have read
the previous presentation, we are
going to cover the subject again be-
cause it is felt that the importance
of such a procedure is as great now
as it was then.

The discussion in the original
article concerned the isolated-
secondary type of transformer which
represented the majority of units in
use atthat time. Since then,however,
many receivers using autotrans-
formers have been produced. In the
discussion which follows, autotrans -
formers are taken into consideration
and certain tests on deflection yokes
are also mentioned.

The horizontal-output trans-
former is often suspected of being
the cause of certain deflection-system
troubles, such as insufficient width,
poor linearity, and low second-anode
voltage. The usual procedure for
checking the transformer is first to
measure the resistance of the wind-
ings and then to check for shorts be-
tween the core and the windings and
between pairs of windings. Obviously,
if there is an open winding or if
there are shorts to the core or be-
tween the windings, ohmmeter checks
will reveal the trouble. There are
other defects, however, which may
not be revealedby a resistance check
alone. In the case of a few shorted
turns or evena shorted layer of turns,
the resistance readings whichare ob-
tained may be well within the range
of production tolerances; therefore,
the defect may not be discovered. If
the resistance readings fail to reveal
the trouble, the next step is usually
the substitution of a new outputtrans-
former. A check isthen made of re-
ceiver operation. If operation is
normal, it can then be assumed that
the original transformer is defective.

April, 1955 - PF REPORTER
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" HORIZONTAL-OUTPUT

TRANSFORMERS

Although the foregoing pro-
cedure of checking is effective, it has
certain disadvantages. Quite often
after the time-consuming job of sub-
stituting a new transformer, it is
found that operation is the same and
that the trouble is elsewhere in the
circuit. The transformers must then
be interchanged again, resulting in
further loss of time. Moreover, a
new unit may not always be at hand
for the substitution check, and this
causes a delay until one can be
obtained.

CHECKING RESONANT FREQUENCY

In addition to the resistance
checks previously mentioned, another
check can be made to determine
whether there are shorted turns in the
transformer. This check involves a
measurement of the resonant fre-
quency of the transformer.

The resonant frequency of the
entire horizontal-output stage is nor-
mally about 71 kilocycles. This fre-
quency represents a time of approxi-
mately 7 microseconds per half cycle;
and during this time, retrace occurs.

The actual resonant frequency
of the horizontal-output transformer
alone is somewhat lower than 71 kilo-
cycles. The increase to the latter
frequency is obtained: (1) when the
horizontal-deflection coils are placed
in parallel with the output winding of
the transformer, (2) when the width
coil is placed across a portion of the
output winding, and (3) when the dis-
tributed capacitance in the external
circuit is introduced.

A measurement of the resonant
frequency of a transformer is asigni-
ficant check because this frequency
will be abnormally high if shorted
turns are present. This effect occurs
because shorted turns decrease the
inductive reactance of the trans-
former and thereby increase the
resonant frequency of the circuit.

The test equipment and

materials that are required in order.

that the resonant frequency of atrans-
former may be determined are as
follows: (1) anaudiosignal generator

DETECTING SHORTED TURNS BY A
RESONANT-FREQUENCY MEASUREMENT

with a range that extendsto 100 kilo-
cycles, (2) a VTVM or an oscillo-
scope, (3) suitable test leads, and
(4) two 50K-ohm resistors for
isolation. All of these items can
usually be found in the average
service shop.

The procedure for checking
resonant frequency and the signifi-
cance of the results of the check will
be discussed for each of the follow-
ing types of units: the isolated-
secondary type of horizontal-output
transformer, the autotransformer ,
and the deflection yoke.

Transformer With Isolated
Secondary

As stated earlier, the windings
of the transformer should be checked
for continuity and for shorts to the
core or to other windings before a
checkis made for shorted turns. The
ohmmeter checks require that some
of the leads to the transformer sec-
ondary should be removed. Before
connecting the test equipment, it is
advisable to disconnect the balance
of the wires that go to the secondary
windings. The high-voltage rectifier
shouldalsobe removed. This ensures
that only the transformer is in the
circuit and that the readings will be
accurate.

NOTE: It is not necessary to un-
solder the filament leads to the high-
voltage rectifier tube.

The illustration shownin Fig. 1
is the setup used to determine the
resonant frequency of a typical
isolated-secondary type of trans-
former. It may beseen that the audio
signal generator is connected across
the primary winding and that isolation
resistors are used in each lead. The
indicating device (a scopeor a VTVM)
is connected to the same terminals
to which the horizontal-deflection
coils are normally connected. Adjust
the gain of the scope to maximum,
or set the selector of the VTVM to
the lowest AC range. Turn the fre-
quency control of the audio generator
until a maximum reading is obtained.
Reduce the output of the signal gene-
rator as required in order to keep
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LABORATORY
PERFORMANCE

SWEEP GENERATOR

4

PRICED gt
FOR THE B
SERVICEMAN |sam

—:.@.r—

$] 8 9 5 0 | 6"“::: TUNING M ‘

Y | [ .

net ol D‘"[ . L‘Do, WA
For Black and  [fzd
White and Color :
Television. . . |
plus FM and AM " Ty,
Radio. ..

Unexcelled in performance and versatility, the RCP model 780
is engineered as a completely electronic sweep circvit with-

DO-ALL |

MODEL 780

D vo-100Mc
D) 110-200mMC

TUNING Me

Features:

Anti-backlash dial—Elec-
tronically regulated
power supply —Highly
linear sweep to close tol-
erances of manufacturer's

specifications—Range
3.2 megacycles to 800
megacycles — Wide
sweep width control 0-30
megacycles— Auvtomatic
gain control—Precision,
triple shielded attenuator.

Model 780

SPECIFICATIONS

Sweep Llinearity: Exceptional high degree of linearity not possibly

out motor or moving parts. Unique electronic unidirectional obtainable in mechanical sweeps.

coupling provides for sweep:in one direction only at a Linearity Sweep Linearity Sweep

uniform output level (AGC). For use with any marker gen- L Biot ithic 208 Midth yyithiy <08
d oscill del 780 is the first | n o 8 me s T O
erator and oscilloscope, mode is e first labora- B 0-10 me Max. 25 mc
tory type all electronic sweep generator priced reasonably C 0-10 mc Max. 22 me
enough for service use. D 0- 8mc@ 70 mc Max. 25 mc
0-20 mc @ 200 mc Max, 30 mc

Service Designed for Ease of Operation:

e Built-in Detector/Comparitor Permits

(1) Visual observation and accurate settings of
marker signals and sweep width of alignment
of TV IF's and Wave Traps.

(2) Laboratory and service technicians to check
their test equipment.

For modern designs to
maintain modern cir-
cuits . . .

see the complete line of RCP test equipment
at your local parts distributor, or write de-

(3) Check of test set-up for improper grounding

or long leads. -

Push button attenuator for rapid, precise alignment and

28

measurements.

Avutomatic internal blanking with straight line base genera-
tion for scope picture—eliminates return trace.

180° 60 cycle phasing voltage for use on all oscilloscopes
available on front panel.

Jack provided for modulation by external signal such as
color generators (bar or dot) and is automatically mixed in
the sweep circuit.

partment PR-4 for the latest catalog.
e
-7
RADIO CITY PRODUCTS CO., inc.
EASTON, PENNSYLVANIA
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~ ~REMOVE YUBE
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CONNECT SCOPE
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Fig. 1. Setup for Testing Isoldted-Secondary Type of Horizontal-

Output Transformer.

the indication on the meter or scope
within range. This precaution of
keeping the output of the signal gene-
rator at a low level prevents over-
loading of the transformer and thus
prevents erroneous indications. The
frequency at which the maximum
reading is obtained is the resonant
frequency of the output transformer.
This frequency shouldfall somewhere
withinthe range of 20to 50 kilocycles.
Any shorted turn will cause a con-
siderable increase in this frequency.
Any reading that is appreciably above
50 kilocycles indicates a shorted turn
or turns.

Autotransformer

As with the isolated-secondary
type, the windings of an autotrans-
former should first be checked for
continuity and for shorts. The illus-

tration shown in Fig. 2 is the setup
used in checking the resonant fre-
quency of an autotransformer. The
signal generator is connected to the
plate cap of the output tube and to the
transformer terminal that normally
connects to the B+ boost line, and the
scope or VTVM is connected to the
same terminals to which the yoke is
normally connected. The rest of the
procedure is the same as that which
was described for the isolated-
secondary type of transformer. The
resonant frequency of an autotrans-
former should fall within the range
of 16 to 25 kilocycles. A frequency
of 29 kilocycles or higher indicates
a shorted turn or turns.

There are cases in which a
transformer will have separate wind-
ings connected in the same manner

HY RECT/

\_|

DEFLECTION
coiL

Fig. 3. Transformer
and Linearity Coil
Connected As an
Avutotransformer.

B+

800ST
("‘* HORIZ
LINEARITY

O —

B+

O0AMPER

AUDIO SIGNAL
GENERATOR

A ]
© S0K

DEFLECTION
cOILS

B orn Fig. 4. Setup for
e~ Testing Deflection
Yokes.
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Fig. 2. Setup for Testing Autotransformer Used As Horizontal-
Ovutput Transformer.

as an autotransformer but with the
linearity coil in series withthe wind-
ings. See Fig. 3. In testing trans-
formers of this type, see that the
linearity coil and its associated ca-
pacitor are left connected, and test
as before. Thereadings should be the
same as for other autotransformers.

Deflection Yoke

In the course of investigating
methods of testing horizontal-output
transformers, several yokes were
testedfor resonant frequency. It was
found in yokes which had 10-, 13-,
18-, or 20 -millihenry horizontal
coils and 40-to50-millihenry vertical
coils that the resonant frequency of
the horizontal coils was approxi-
mately 90 kilocycles and that the
resonant frequency of the vertical
coils was 6 to 8 kilocycles. The
damping networks in the yokes were
left connected during the tests.

In yokes having 30-millihenry
horizontal coils and 3-millihenry
vertical coils, the following fre-
quencies were recorded: for the
horizontal coils, 72 to 80 kilocycles
approximately, and for the vertical
coils, 48 to 50 kilocycles approxi-
mately. As before, the damping net -
works were properly connected. A
diagram of the test setup used is
shown in Fig. 4.

Before closing,we want tostate
that several manufacturers have pro-
duced and marketed instruments
(commonly called ' flyback testers'')
which will detect shorted turns in
horizontal-output transformers and
deflection yokes. The circuits in
these testers are such that the sus-
pected transformer or yoke is con-
nected as part of the tuned circuit of
an oscillator, and anindication of the
condition of the unit is read on the
good-bad scale of a meter in the
tester.

CALVIN C. YOUNG, JR.
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CASCODE INPUT DEVICE USED TO
COUPLE LOW-OUTPUT LOW-IMPEDANCE
CARTRIDGES TO PREAMPLIFIERS

CASCODE INPUT UNIT FOR
MAGNETIC PICKUPS

Practically every preamplifier,
control unit, or similar piece of
equipment used in high quality audio
systems is equipped with one or more
suitable inputs to accommodate mag -
netic pickups. These inputs are pro-
vided because magnetic pickups are
very popular and are used in many,

’ 12A77

GAIN
COMTRO

{ CAIN
COMIROL

perhaps the majority of, audio sys-
tems when the best possible repro-
duction from records is desired.

Under this classification of
magnetic cartridges are included the
types further classified as variable
reluctance, moving coil (dynamic),
and ribbon pickups. All of these
possess a number of desirable char-
acteristics that contribute to their

124817

INPYI
Fig. 1. Top View of

Two Cascode Ampli-
fier Units.

OurPUT

Fig. 2. Bottom View
of Two Cascode Am-
plifier Units.
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by ROBERT B. DUNHAM

ability to give excellent reproduction
from records, if sufficient amplifi-
cation and adequate equalization are
provided by the preamplifier and
amplifier.

Two important characteristics,
which all of them share to a greater
or smaller degree, are low signal
output and low impedance. Both are
very low when compared to the high
impedance and high signal output of
the usual crystal and ceramic cart-
ridges.

The output (with no load on the
pickup) and impedance ratings for
some popular magnetic cartridges
are as follows:

CARTRIDGE OUTPUT IMPEDANCE
(millivolts) {ohms)
GE RPX-050 10 3270
Fairchild 220A 5 170
Fairchild 215A 3 70
Pickering 120 & 140 50 945
Pickering 220 & 240 30 785
Electro-Sonic 1 1.5
Ferranti {ribbon type) 15 ---

Some variation inboth output and im-
pedance values can be noted, but none
of these values can be called high.
When the Pickering carfridges are
mentioned as being high-output pick-
ups, what is meant is that the output
is high for a magnetic type.

Many of the late -model preamp-
lifiers are capable of providing
enough gain and suitable equalization
to operate properly with most of the
magnetic pickups, but many of the
older units do not have enough gain
to permit them to take full advantage
of the capabilities of some low-output
pickups. In such instances, the pick-
up is usually connected to the input of
the preamplifier through an input

31



32

No 1l OOSE Mﬂ\h\"\'b
NO

WHY

WESTINGHOUSE “PRE-SHIP” TEST

ELIMINATES THESE CALL-BACK CAUSES

Where should final testing of receiving tubes take
place? Not in the plant where they’re made—not if
they’re going to be shipped any distance to a ware-
house. Tubes can and do become defective in transit
because of excessive and improper handling.

How about testing at the warehouse? Right! By testing
at the warehouse, you eliminate from shipment those
tubes that have become defective in transit, tubes that
cause you call-back trouble. Westinghouse, therefore,
gives tubes a final “pre-ship” test at its field warehouses.

And this testing isn’t done months before your order
is shipped. Just before Westinghouse ships tubes to
your Westinghouse distributor, they are “pre-ship”

you CAN BE SURE...IF ITS

Westinghouse

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

tested to make sure that cvery one will function prop-
erly, operate efficiently.

In effect, your tubes are tested by Westinghouse, one-
by-one, just days before they reach your stock. This
extra Westinghouse precaution against call-backs will
savc you money and time every month.

Why put up with call-back complaints and extra han-
dling of rejected defectives? You don’t have to! Pro-
vided you stock and use Westinghouse receiving tubes.
Because the Westinghouse “pre-ship” test policy virtu-
ally eliminates those irritating field failures. Call-
backs cost you hard cash. Don’t let them rob you of
any more profit. See your Westinghouse distributor
and stock up on Westinghouse receiving tubes — the
tubes “pre-ship” tested to guarantee dependability and

top performance.
ET
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transformer in order to obtain the
necessary increase in gain.

The step-upin signal level pro-
vided by a suitable input transformer
reduces the possibility of excessive
noise and hum detracting from other -
wise excellent reproduction. The noise
and hum would appear when the trans -
former is not used because the gain
controls would have to be turned to
very high operating levels to obtain
enough volume. An input transformer
also provides a very satisfactory
method of matching the low -impedance
pickup to the input of a preamplifier.
Consequently, it is recommended that
a transformer be used in most cases
when certain cartridges such as the
Ferranti are used.

The author has not developed the
. aversion to the use of input or inter-
stage transformers that some experi-
menters and constructors seem to
have formed. The dependable and con-
sistent performance provided by the
large number of such transformers
used in high quality commercial and
professional equipment surely proves
their value.

Probably some of the reasons
why constructors and audio enthu-
siasts sometimes hesitate touse low-
level transformers are: (1) good
transformers are comparatively ex-
pensive; (2) it is sometimes difficult
to locate and orient them properly to
prevent hum pickup; and (3) under
certain conditions, peaks in frequency
response are developed if the second-
ary circuit of the transformer is not
loaded or damped properly. These
undesirable conditions (other than the
price} can be avoided by using eare
and thought when designing and con-
structing the equipment and by making
proper adjustments.

In searching for some simple
and economical method to match a
low-impedance pickup to the input of
a preamplifier and still obtain suf-
ficient gain without excessive noise,
we investigated the possibilities of
the cascode amplifier circuit. Know-
ing that the cascode circuit has been
used in television tuners because of
its high gain, low noise, very high in-
put impedance, and low input capaci-
tance made it seem the logical choice
for our purpose.

We found that the Fairchild
Model 240 preamplifier uses a typical
cascode amplifier in the phono input
circuit. In fact,the very quiet opera-
tion and high-gain characteristics of
the Model 240 can be attributed to a
great extent to the cascode input
stage. The rated voltage gain of 68
dbwill drive most any power amplifier
to full output with an input of one
millivolt.
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Fig. 3. Schematic Di-
agram of Cascode
Amplifier Unit.
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The result was that we adapted
the circuit to our needs and con -
structed the two small units shown
in Figs. 1 and 2. Various values of
resistance and capacitance were tried,
but we followed the specifications of
the Model 240 very closely and used
the same type tube, a 12AT7. The
circuit is shown in Fig. 3.

The two units shown in Figs. 1
and 2 are practically identical and
use the same circuit. Some resist-
ance values differ, and smaller ca-
pacitors are used in one unit; but,
as mentioned previously, nodifference
in operation can be detected. The
only major difference is that the de-
coupling capacitor C1 and resistor
R6 are not included in the smaller of
the two units.

This input circuit could be added
to an existing preamplifier by building
it directly on the chassis because of
the small amount of space required
for the very small number of parts.
We constructed these in this form
so that they could be used with any
audio system.

The input and output jacks and
extended leads permit the unit to be
connected into an audio system with
a minimum of disturbance or change.
The pickup is connected to the input,
and the output of the unit is plugged
into the magnetic phono input of the
preamplifier. The B+ (or red) lead
canbe connected to any suitable point

* * Please turn to page 56 * *

PARTS LIST
Tube
l Vi 12AT7
Capacitors
CAPACITANCE VOLTAGE MALLORY PYRAMID SANGAMO
(mfd) (volts)
C1 10 450 TC 72 TD-10-450 MT-4510
C2 .05 600 PT 615 IMP 6-S5 330615
C3 .05 600 PT 615 IMP 6-S5 330615
Control
RESISTANCE IRC CLAROSTAT CENTRALAB' MALLORY
(ohms)
R1 500,000 Q11-133 A47-500K-S B-59 U-50
FKS-1/4(shaft)
Resistors
RESISTANCE WATTS IRC
(ohms)
R2 47K 1 BTA-47K
R3 1800 1 BTA-1800
R4 560K 1 BTA -560K
R5 220K 1 BTA-220K
R6 33K 1 BTA-33K
e
Miscellaneous

1 Aluminum case (Flexi-Mount or Minibox).

(Small is 2 3/4 inches by 2 1/8 inches by 1 5/8 inches;

large is 3 1/4 inches by 2 1/8 inches by 1 5/8 inches.)
2 Phono jacks.
1 9-pin Noval socket with shield.

Terminal strips, grommet, machine screws, etc.
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PROTECTION...

Safeguarding radio and TV sets has long

been a Clarostat responsibility. Clarostat ballast
resistors, line-voltage regulators and fuse-type
resistors are found in many sets and
installations today. Necessarily expendable

in providing protection, these items should be
included in your parts inventory. Refer to the
latest Clarostat catalog for details.

Tube-type plug-in ballasts
nrovide voltage-dividing
network—and protection.

Handy plug-in regulators
prevent line-voltage surges
from reaching set—for
full protection.

» Plug-in fuse-type Fuzohm*
resistors provide protection
from overloads.

CONTROLS and RESISTORS

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Canada: Canadian Marconi, Co., Ltd., Toronto 17, Ont.
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The repair of a television re-
ceiver which has vertical nonlinearity
or foldover can sometimes become
very involved. Quite often the pre-
liminary trouble -shooting steps such
as tube substitution and control ad-
justment will not cure the trouble,
and the service technician must
resort to a mental evaluation of the
circuit operation in order to achieve
some idea of the source of the trou-
ble. To aid the technician in this
task, this article covers the basic
theory and the servicing of vertical-
output circuits.

PURPOSE OF OUTPUT STAGE

Anappreciable amount of power
is required in order to swing the
electronbeam in the cathode-ray tube
through an arc which is large enough
to scan the tube from top to bottom.
This power usually cannot be derived
from the vertical-oscillator circuit
because the oscillator would then be
very unstable. Anoutputstage is used
in order to isolate the oscillator and
to provide a source of driving power
for the yoke.

The power supplied by the output
stage consists of a high saw-tooth
current which varies at a linear rate
during the scanning periodso thatthe
electron beam moves across the
screen at a linear rate. A high-cur-
rent, low-impedance source is pro-
vided by the vertical-output tube and
the transformer. By means of the
transformer, the high plate impedance
of the tube is matched to the low im-
pedance of the vertical coils in the
yoke. (The windings in the modern
yoke are of the low-impedance type
in order that the voltages developed
across the windings will be low; and
consequently, the electrostatic cou-
pling between the vertical and hori-
zontal coils is kept at a minimum.)

OPERATION OF OUTPUT STAGE

It was mentioned previously that
a saw-tooth waveform of current is
needed in the yoke. Vacuum tubes,
however, demand a voltage input; so,
let us see which kind of a voltage
waveform on the grid of the output
tube will produce a current waveform
of the proper shape in the yoke.

Since the impedance of the yoke
consists of resistance and inductive
reactance, the load reflected through
the transformer into the plate circuit
of the output tube also consists of re-
sistance and inductive reactance. The
equivalent plate circuit of the tube is
shown in Fig. 1A.

If a circuit is purely resistive,
the current in that circuit will be
identical in phase and shape to the
voltage in that circuit; therefore, a
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VERTICAL

LINEARITY -

linear saw -tooth voltage is required
in order to produce a linear saw-tooth
current in the resistive circuit.

If a circuit is purely inductive,
the AC voltage that is required to
produce a saw-tooth current must
have a rectangular shape. Thisshape

is necessary because, in order to.

PLATE RESISTANCE
OF
QUTPUT TUBE

o]

AC YOKE -COIL
VOLTAGE RESISTANCE

o

YOKE -COIL
INDUCTANCE

{(A) Equivalent Circuit of Typical Vertical-Output
Stage.

VOLTAGE

AN 1 e AN

TIME TIME

(B) Voltage and Current in Pure Resistance.

VOLTAGE

1 —4ve

TIME TIME

|

{C) Voltage and Current in Pure Inductance.

1_%

TIME TIME

(D) Voltage and Current in Series Combination of
Resistance and Inductance.

Fig. 1. Voltage and Current Relationships
Which Are Applicable to Vertical-Output
Stages.

and FOLDOVER

by WILLIAM E. BURKE

force a saw-tooth current through a
pure inductance, the voltage mustrise
instantaneously toits maximum value
and must remain atthis value as long
as the linear rise in current is needed.
This current and voltage relationship
is shown in Fig. 1C. If the applied
voltage were saw-tooth shaped, the
current in the inductance would
increase in a nonlinear fashion.

It hasbeen stated that a deflec-
tion yoke presents both resistance and
inductive reactance to the current in
the plate circuit of the output tube;
therefore, the yoke circuit is a com-
bination of the circuits shown in Figs.
1B and 1C. To develop a saw-tooth
current in the yoke, the voltage wave-
forms in Figs. 1B and 1C must be
combined as shown in Fig. 1D. The
saw -tooth portion of the applied volt-
age produces a saw-tooth current
through the resistive part of the load,
and the rectangular portion of the ap-
plied voltage produces a saw-tooth
current through the inductive part of
the load.

Voltage waveforms similar to
the one shown in Fig. 1D are applied
to the control grids of most vertical-
output tubes. The production of this
trapezoidal waveform is the function
of the vertical oscillator and the wave -
shaping network. Essentially, the
output of a vertical oscillator is a
voltage with a rectangular waveform,;
however,the wave -shaping network (a
capacitance and aresistance inseries)
changes the shape of this waveform so
that the desired trapezoidal voltage is
made available at the grid of the
output tube.

Deflection yokes are constructed
with a variety of inductance values.

* * Please turn to page 59 * *
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M. L. Finneburgh, Vice-President,
The Finney Company, re

speaking for the entire g afesf Com .

FINCO organization: I

SENSATIONAL LOW PRICE
FIDELITY PHASING

LOW AND HIGH-BAND SUPREMACY
ENGINEERED FOR COLOR

UNCONDITIONAL WRITTEN WARRANTY

FREE TESTING ANTENNA TO QUALIFYING DISTRIBUTORS

RE
WRITEI wili ONE . — o 4612 St. Clair Avenue
OR PH The FINNEY Company ceveland 3, ohio
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BIG WAYS!

PROFIT 3

----------

1 Good profit when you install 2 Extra dollars later
through simple conversion to UHF 3 More income-

per-hour by eliminating costly callbacks

Standard Replacement Tuners sell easier, install faster and give far more
customer satisfaction than any other tuner on the market. Designed,

built and approved as tuner replacements—they’re BEST for any job.

Order from your jobber today,
or write Standard Coil Products
Co., Inc., 2085 North Hawthorne

COIL PRODUCTS CO., INC. Avenue, Melrose Park, lll.

CHICAGO « LOS ANGELES « BANGOR, MICH.+ NO. DIGHTON, MASS.

{
Export Agent: Rocke International Corporation, 13 E. 40th Street, New York City \9}1_/ ; l/ JA SW
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IMPROVEMENT. In manyser-
vice organizations, the talents of good
technicians are being wasted for lack
of proper management supervision.
Most men need motivationin order to
do their best work. This means that
management must learn how to
motivate men so they will want to do
what pays off the best for both.

Close supervision is justas im-
portant in servicing as it is in a
factory. If management is already
overloaded, as is so often the case,
there are at least three paths open
for action:

1. Delegate some of the manage-
ment responsibilities to a qualified
service technician.

2. Consider takingon an assistant
at executive level — a good leader of
men, though not necessarily technical.

3. Give some thought to a partner
for sharing of executive duties, one
chosen to fill in the weak points in
existing management.

Men who feel they're part of a
working team, sharing the confidence
of management and participating
fairly in business profits, will work
twice as hard and yet not get half so
tired. Good morale means money for
all.

3

LAUGHS. To laugh or not to
laugh — that isthe question bothering
sponsors of filmed TV programs
these days. Separate laugh tracks
that match the program are easy
enough to make by showing the film
to a studio audience and holding up a
card marked ''LAUGH' each time
this sound effect is desired, while
a tape recorder catches it all. Just
watch a few filmed programs, and
notice how well they' ve synchronized
the laughs with the action.
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Audience reaction surveys are
being made continually to try to find
out whether or not the great American
public wants laughs with its TV, but
a yes-or-no answer seems unlikely
here. Some programs definitely need
a laugh track to tell people which
parts are supposedto be funny. Other
programs are good enough so that any
audience can recognize and enjoythe
funny parts without prompting.

/

FIGURES. Call it 33,500,000
now for TV sets in use. Seven out of
ten U.S, homes now have TV. Set
sales last year hit a record 7,300,000
at an average retail price of around
$200 despite the industry' s seemingly
perpetual 3D's —discounts, distress,
and dumping.

ﬁr—&q )

RINGING. When your phone
rings more than three times before
it's answered, the chances are ten to
one that the caller is annoyed. People
expect business firms to answer their
phones promptly during business
hours. Even worse is not answering
the phone at all; this generally means
a lost customer.

For quick answering without
leaving the bench to go up front, how
about having an extension phone in-
stalled right on the bench. The cost
is surprisingly low in relation to the
value of a customer.

Totake care of phone calls when
you have to leave the shop unattended
for any reason, you can either use a
telephone-answering service or ar-
range for some nearby housewife to
come over and take the phone calls on
an hourly basis or in exchange for
keeping her radioand TV sets working.

Editor-in-Chief, McGrow-Hill Radio Servicing Librory

PHONOGRAPHS. Television
has forced people into buying phono-
graphs and listening torecords. Why ?
Because at the end of World War II
when TV started, there were only 16
million turntables in use; whereas,
now there are over 25 million. This
may not be a legitimate conclusion
because in that same period tran-
sistors were invented and perfected,
Marilyn Monroe made her bid for
fame, and a lot of other things hap-
pened as well; but the fact remains
that 25 million turntables are spin-
ning, and most of them need new per -
manent needles. How many service
technicians carry with them a kit of
replacement needles?

One trend in the phonograph
field is toward marketing of three
separate matching cabinets — one
with the turntable, one with the amp-
lifier, and one with the speaker — for
placing on a floor,table, or shelf side
by side. They're easily linked to-
gether electrically, sell for as little
as $200 per group, and give the
dealer a nice profit at the discount
figure of around 33 per cent. Tuners
or tape recorders are easily added to
expand the system. Here's another
good item for the up-front sales room
of a service shop.

8. ,1ag§' <
s ?4

INVESTMENTS. The more
books you read and study, the more
people you meet and learn from, the
more experiences you have, the
greater is your investment in your-
self andthe greater willbethe return.
Consider each new book on servicing
not as an expense, then, but as an
investment that you'll be getting back
with interest. And don't forget that
technical books are deductible on
your Federal income tax return;
hence, they would cost you only about
three-fourths of what you pay.

* * Please turn to page 57 * *

39



PAT. PENDING

/L0 aforent-
ana petter too!

THE TACO SUPER TRAPPER

The fringe area antenna with single bay gain up fo 15 db! Emplays
Penta-Phase principle (5 driven elements). Aluminum throughout,
including phasing line channels. Radiating traps in 4 driven directors
give 24 working elements on-the high band. Unrivatled gain and
front-to-back ratin wili pesitively lick the toughest interference problem.
Single or stacked for fringe or sub-fringe problem areas. Completely factory
assembled including transmission lines. Incorgorates automatic spring lock
assembly — characteristic of Taco's easy-up design.
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A Glimpse Into

Color Servicing
(Continued from page 19)

Fig. 3. Waveform W6 Indicating Abnormal
Condition Ahead of Phase Detector, As Dis-
cussed in Case History No. 1.

coincides withthe color -burst infor -
mation appears to be chopped off.
Waveform W8 at the plate of the
keyer stage is also shown in Fig. 4,
and the distortion inthe positive pulse
is apparent.

A check of the signal atthe grid
of the keyer stage indicated that a
good-sized pulse was being applied
from the winding on the high-voltage
transformer. A measurement of the
voltage at the plate of the keyer tube
showed that its value was only 50 volts,
whereas the supply voltage had a nor -
mal value of 285 volts. The DC po-
tential at the junction of C156 and
R196 measured 25 volts andled to the
reasoning that C156 might be defective.
An ohmmeter placed across the ter-
minal ends of C156 resulted in a
reading of about 2,000 ohms. This
led to the conclusion that the capaci -
tor was leaky, since the parallel path
through the B+ supply in this circuit
would normally measure about 20,000
ohms. A replacement of C156 re-
stored the operation of the receiver
to normal.

The defect in this capacitor
placed a positive voltage on thegrid
of the burst-amplifier tube. As a re-
sult, this stage was not biased to cut-
off, and all of the signal information
applied to the grid was amplified and
passed on to the phase-detector cir-
cuit. Since all of the signals which
make up the chrominance signal have

the same 3.58-mc frequency but have
various phases, the phase-detector
circuit could not operate normally.
As a result, the oscillator was locked
in at the wrong phase.

Krnowing the nature of the wave-
forms to expect at various points was
most helpful in locating this particular
trouble. The proper waveforms are
furnished in most service literature.

Case History No. 2

Another defect which developed
in the RCA Victor Model CT -100 was
noted during a monochrome trans-
mission. The areas of the picture
which would normally be reproduced
in various shades of gray appeared
instead as shades of greenish blue.
At first, it was thought that the back -
ground controls and the screen con-
trols associated with the picture tube
had been misadjusted. Such misad-
justment would interfere with the
ability of the receiver to reproduce
a monochrome picture. An attemptto
adjust these controls for proper re-
production in black and white soon
disproved this theory; it was impos-
sible to obtain white or any shade of
gray.

When a color -bar signal was
applied to the receiver, certain facts
became very evident. The hues in the
patterncould be varied through shades
of green or blue, but the color red
could not be reproduced. The color
bars which should contain red were
completely void of this color. The
redbar was almost black, the magenta
bar was a shade of blue, the yellow
bar appeared green, and the white bar
was a greenish blue.

The scope was used to observe
the signal at the grid of the red gun.
Refer to the schematic diagram in
Fig. 5. Waveform W9 which was
observed at the grid of the red gun is
shown in Fig. 6. The peak-to-peak
amplitude of this waveform should be
approximately 86 volts, according to
the service literature; but the ampli-
tude actually measured 18 volts. Sig-
nal tracing indicated that the signal
was also abnormally low at the grid
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Fig. 5. Partial Sche-
matic of CircuitUnder
Investigation in Case
History No. 2.

TO GRID
OF RED
GUN

Fig. 4. Waveforms W7 and W8 Indicating
Abnormal Condition in Burst-Keyer Stage,
As Discussed in Case History No. 1.

of the red-output tube and at the plate
of the red amplifier; however, the
signal at the grid of the red amplifier
was normal.

A measurement of the DC plate
voltage of the red amplifier produced
a reading of only 40 volts. The 285~
volt supply was checked and found to
be normal. In addition, the resistance
of R267was measured and found to be
within tolerance. Then a voltage
reading was taken at the grid of the
red-output tube. A meter reading of
40 volts positive at this point was a
strong indication that C192 was
shorted: This suspicion became a
fact when an ohmmeter check showed
the resistance of this capacitor tobe
absolute zero.

Since the failure of C192 had
placed a relatively high DC voltage
on the grid of the red-output stage,
the associated components of this
stage were checked as a routine pre-
caution. This action proved to be
worth while. The value of R271 had
increased to twice its normal value
because of the heavy current flow
through the tube. It was further found
that the half of V35 used as the red-
output tube was defective. Replacing
the faulty components restored the
operation of the receiver to normal.

Case History No. 3

The color receiver inthis case
was a Motorola Model 19CT1. Al-
though reception was normal duringa

Fig. 6. Waveform W9 Indicating Abnormal
Condition Ahead of the Grid of the Red
Gun, As Discussed in Case History No. 2.
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This fine double duty instrument pro-
vides you not only with the complete
setup for checking and analyzing all
types of capacitors and resistors, but
also the ““Quick Check’ feature en-
ables you to test capacitors while
they are wired in a set.

With the Pyramid analyzer there is no
need to remove capacitors from the
circuit to determine if they are open,
shorted or intermittent.

This new development that saves
time in servicing and production test-
ing serves the function that required
two instruments previously, actually
costs less than the older type analyzer
plus a separate ‘‘quick'" capacitor
checker.

PYRAMID ELECTRIC CO.
1445 Hudson Bivd., North Bergen, N.J.
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Fig. 7. Partial Schematic of Circuit Under Investigation in Case

History No. 3.

monochrometransmission,acomplete
loss of color synchronization was
evident when a color-bar signal was
observed. Thesymptomfor this con-
dition canbest be described as a series
of diagonal streaks of color across the
picture. When the chrominance or
saturation control was turned down,
a normal reproduction in black and
white was obtained.

Loss of color synchronization
will occur if for any reason the 3.58-
mc oscillator is not locked in step
with the color burst. The oscillator
will then operate at a frequency that
is determined by the tuned circuits
associated with the oscillator. Nat-
urally, this condition will alter the
frequency of the reference signals
that are used inthe demodulation pro-
cess; and without a reference signal
of fixed frequency and phase, proper
demodulation cannot take place.

Through the use of an oscillo-
scope, the trouble in this receiver
was confined to the circuit shown in
Fig. 7. Although the chrominance
signal at the grid of the burst ampli-
fier was observed to be normal, there
was no burst signal inevidence at the
input of the phase detector nor at the
plate of the burst amplifier.

A measurement of the voltages
appliedtothe burst amplifier revealed
that no potential existed between plate
and ground. Further use of the volt-
meter disclosed that a normal voltage

Fig. 8. Waveform W10 Indicating Abnormal
Condition in Luminance Channel, As Dis-
cussed in Case History No. 4.
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History No. 4.

was present onthe B+ side of resistor
R205 but that no voltage was present
at the junction of this resistor and
C153. A close visual examination of
R205 showed that it had cracked in
half. A resistance measurement
across C153 revealed that C153 had
shorted. This condition had caused a
heavy current to flow through R205,
and the heat which had been produced
had cracked the resistor in two.

It should be mentioned that this
particular model of color receiver
does not incorporate a color-Killer
circuit which is used in some re-
ceivers in order to bias the color
channel to cutoff when there is no
color burst at the phase detector. In
a receiver which uses a color killer,
the symptom of the trouble described
inthis case history would probably be
a complete loss of color instead of a
loss of color synchronization.

The RCA Victor Model CT-100
served as thesource for another ser-
vice experience. The symptom was
that all of the hues in a color-bar
pattern seemed to have a muddy ap-
pearance. The yellow bar was brown,
andthewhitebar was gray. Ingeneral,
all of the colors were lacking in
brightness. The reproduction of a
monochrome transmission from one
of the local stations was also very
poor; the image was somewhat
smeared and lacking in contrast.

From these symptoms, it was
determined that the trouble must be
somewhere in the luminance channel
because the chrominance channel in
this receiver is normally inoperative
during a black-and-white trans-
mission.

The signal which was observed
at the output of the luminance channel
is shown by waveform W10 in Fig. 8.
A measurement of the signal ampli-

Fig. 9. Partial Schematic of Circuit Under Investigation in Case

tude at this point revealed that the
peak-to-peak voltage was only 0.5 volt.
Actually, the waveform shown in Fig. 8
is not the luminance signal at all; it
is a feedback of the I and Q signals
from the matrix section.

The matrix section was eli-
minated as a source of trouble be-
cause the loss of brightness was
common to all colors. The suspected
circuit was narrowed down to the one
shown in Fig. 9 by observing the sig-
nals at the plate and then at the grid
of the second video amplifier V10A.
The amplitudes of the signals at these
points were practically the same, and
this discovery led to the assumption
that V10A was not affording normal
amplification to the signal.

A replacement of V10A did not
help the situation,but a measurement
of the voltages appliedto the tube re -
vealedthat the grid was 20 volts posi-
tive with respect to ground. Service
literature specified that the voltage
on the grid should normally be 10
volts. Excessive positive voltage on
the grid led to a suspicion that either
C1 or C69 was leaky. These compo-
nents were checked, and it was found
that C69 had a leakage resistance of
10,000 ohms. Replacement of this
capacitor cured the trouble in the
receiver.

It may be that some of our
readers will be called upon to service
a color receiver which displays one
of the same symptoms described in
the preceding case histories. This
does not mean necessarily that the
faulty component will be the same;
but in most cases, the trouble will be
confined to the same section of the
receiver. Knowing what each section
does and how it operates will be de-
ciding factors in properly diagnosing
the symptoms.

VERNE M. RAY
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ealer,

NOW YOU CAN MAKE MONEY IN HIGH FIDELITY
WITH Jenaen

You can sell high fidelity equipment to your customers
at prevailing catalog prices and make your normal profit.
Jensen's 2-step Distribution Plan allows you to take
full advantage of the terrific market potential of widely

publicized component high fidelity ...

the only way to

get all the music from today’s superb recordings.
Jensen hi-fi wholesalers are establishing stocks of
Jensen high fidelity loudspeakers for your convenience—
and are selling only to dealers at dealer discount. They
can supply you with changers and amplifiers too. Many
have sound room facilities for your exclusive use—you
may take or send your customers to hear equipment

you do not stock.

Get in touch with your nearest wholesaler now—he
can start you on the road to making money in high fidelity.

Model CT-100

True, two-way ‘‘tweeter” and
“woofer’” system in attractive,
compact enclosure. Incompa-
rable reproduction except at far
greater cost.

ST-915 Selected Mahogany. . . $154 50
ST-914 Blonde Korina......... 68.00

Model TP-200

Unsurpassed performance at
moderate price;, true, evenly
balanced tonal quality. Three
way system in beautiful new
Bass-Ultraflex enclosure.

ST-909 Selected Mahogany. ...$312.70
ST-908 Blonde Korina......... 316.80

Model PR-100

The finest reproduction you've
ever heard! Custom built, speci-
ally laboratory tested three-way
system, with new trilaterat horn
enciosure in superb cabinetry.
ST-919 Selected Mahogany. . . $525 00
ST-S18 Blonde Korina......... 535.00

One...Two...Three

i's TRUE HIGH FIDELITY!

Yes, true high fidelity is an easy one-
two-three. All it takes is a hi-fi changer,
amplifier and Jensen loudspeaker, for the
basic hi-fi phono system you’ll sell most.
There’s no mystery, no complications for you

or the customer.

He see$ and hears just

what he'll buy. Step up in performance and
price tag with a better speaker—from com-
pact Duette Treasure Chest ($76.50) to the
incomparable Imperial ($525).

The RDU-1 Display illustrated sets up
your compact hi-fi system with Duette
Treasure Chest, a true two-way speaker
with special 8-inch woofer and compression
driver horn-loaded tweeter. Takes less than
4 square feet of floor space. You'll make
sales easily as you demonstrate. Your
Jensen hi-fi wholesaler has these displays
now—ask him for information.

Model DU-300

Finest hi-fi loudspeaker in low
price field. Embodies expensive,
true two-way horn-loaded "‘twee-
ter.’’ and "woofer” principle for
natural and thrilling, life-like re-
production.

ST-861 (Mahugany) or ST-860 (Bloggg

ST-862 Wvoughl Iron Leg Set... 4.25

Model G-610

Three independently driven ele-
ments give highest quality repro-
duction attainable in a unitary
speaker. Mounts in any cabinet
for 15" speaker.

ST 9000 e macaeapbe e - GRS $252.75

JENSEN OFFERS THE MOST
COMPLETE LINE OF HIGH
FIDELITY LOUDSPEAKERS,
CABINETS AND ACCESSO-
RIES IN THE ENTIRE AU-
DIO FIELD.

WORLD’S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY

ALLENTOWN, Pa.

Radio Elec. Serv. Co. of Pa.
AMARILLO, Tex.

R&R Electromc Sup.
ANDERSON, tnd,

Anderson Electronic Sup.
APPLETON, Wisc.

Valley Radio Distributors
ATLANTIC CITY, N. J.

Radio Elec. Serv. Co. of N.J.
AUBURN, Me.

Maine Radio Sup. Co., Inc.
BALTIMORE, Md.

Radio Elec. Serv Co.
BANGOR, Me.

Radio Sup. Co., Inc.

Maine Electronic Sup. Corp.
BIRMINGHAM, Ala.

James W. Clary Co.
BLOOMINGTON, tnd.

Stansifer Radio Co.
BOSTON, Mass.

DaMambro Radio Sup.
BRIDGEPORT, Conn.

Westconn Electronic Sup. Co.
BREMERTON, Wash.

C & G Radio Sup. Co.
BUFFALQ, N. Y.

Radio Eqpt. Corp.
BURBANK, Calif.

Dean'’s Electronics
CADILLAC. Mich

Straits Dlstnbutors Inc.
CAMDEN, N. ).

Radio Etec. Serv. Co. of N. J.
CALUMET, IlI.

Chauncoy's fne.
CHEBOYGAN, Mich.

Straits Distributors, Inc.
CHICAGQ, il

Chauncey's Inc.

Lukko Sales Co.

Walker-Jimieson Inc.
CLEVELAND, Ohio

Pioneer Electronic Sup.
COLORADO SPRINGS, Colo.

L. B. walker Radio Co.
COLUMBUS, Ohio

Electronic Supply
CUMBERLAND, Md.

Zimmerman s

MERCED, Calif.

Dunlap Wholesate Rad. Co., Inc.
MINNEAPOLIS. Minn,

Lew Bonn Co.
MODESTO, Calif.

Duniap Wholesale Rad. Co., Inc,
NEWARK, N. J.
All-State Distributors, Inc.
NASHVILLE, Tenn,

Currey's Wholesale Distg.
NEW BRITAIN, Conn.

United Radio Supply
NEW ORLEANS, La.

Southern Radio Sup. Co.
NEW YORK, N. Y.

Sanford Electronics Corp
NIAGARA FALLS, N

Niagara Falls Rad. Eqp( Carp.
NORFOLK, Va.

Radio Supply Co., Inc.
OQAKLAND, Calif.

Elmar Electronics, Inc.
OKLAHOMA CITY, Okla,

Johnson Whise. Electronics
OLEAN, N. Y,
8 & O Radio Eqpt. Co.
ORLANDO, Fia.

Thurow Distributors, Inc.
DWENSBORO, Ky.

Pesrless Eleclrunlc Eqpt. Co.
PALQ ALTO, Calif.

Zack Radio Supply Co.
PASAQENA, Calif.

Electronic Supply Corp.
PENSACOLA, Fla.

Thurow Distributors, Inc.
PEORIA, ill.

Klaus Radio & Elec. Co.
PHILADELPHIA, Pa.

Radio Elec. Serv. Co. of Pa.
PHOENIX, Ariz.

Radio Parts of Ariz.
PORTLAND, Me.

Maine Efectronic Sup. Corp.
PORTLAND, Ore.

Lou Johnsan Co.
POTTSTOWN, Pa.

George D. Barbey Co.
PROV|DENCE R. 1.

DALLAS, Tex.

Wwilkinson Bros.
DAYTON, Chio

Srepco, Inc.
DENV[R oio.
L B Wnlker Radio Co.
DETROIT

The Crandall ‘Whotesate Co.
DUBUQUE, lowa

Boe Distributing Co.
DULUTH, Minn

Lew Bonn Co.
EASTON,

Radio Elec Sery. Co. of Pa.
ERIE, Pa.

Warren Radio Inc.
EVANSTON, Ili.

Chauncey's Inc.
EVANSVILLE, ind.

Ohio Valley Sound
FARGO, N. 0.

Lew Bonn Co.
FOND DU LAC, Wisc.

Harris Radio Corp.
FRESNO, Calif.

Dunlap Whsie. Rad. Co., Inc.
GARY, Ind.

Chauncey's Inc.
Walker-Jimieson Inc.
GRAND JUNCTION, Colo.
L. B. Walker Radio Co.

GRAND RAPIDS, Mich.
warren Radio Co.
HARRISBURG, Pa.
D & H Distributing
HAGERSTOWN, Md.
Zimmerman Wholesalers
HOUSTON, Tex.
Lenert Company
HUTCHINSON, Kan.

Interestate Electronic Sup. Corp..

JACKSONVILLE, Fla.

Thurow Dists,, Inc.
JAMESTOWN, N. Y.

Warren Radio inc.
JOPLIN, Mo.

Four-State Radio Sup. Co.
KANSAS CITY, Mo.

Radiotab
LA CROSSE, Wisc.

Lew Bonn Co.
LANCASTER, Pa,

George U. Barbey Co.
LEBANON, Pa.

George D. Barbey Co
LONG BEACH, Calif.

Dean'’s Electronics
LOUISVILLE, Ky.

Peerless Electronic Eqpt. Co.
MADISON, Wi

Sattsrﬁeld Rad Sup,, Inc.
MANCHESTER, N. H.

DeMambro Radio Supply
MANITOWOC, Wisc.

Harris Radio Corp.
MARYSVILLE, Calif.

Dunlap Whotesale Rad. Co., Inc.

MAYWOOQD, Caiif.
Kierullff & Co.
MEADVILLE. Pa.
Warren Radlo Inc.
MEMPHIS, T
WEW Dlstnhulmg Co.

“WRITE TO JENSEN

Radio Sup.
PUEBLO, Colo.

LB Walker Radio Co.
READING, Pa.

George D. Barbey Co.
RICHMONO, Va.

Radio Supply Co., Inc.
RDANOKE, Va.

Radio Supply Co., Inc.
RIVERSIDE, Calif.

Electronic Sup. Corp.
SACRAMENTOQ, Calif.

Duntap Wholesate Rad. Co. Inc.
SALEM, Ore,

Lou Johnson Co.
SALT LAKE CITY, Utah

Standard Supply Co.
SAN DIEGO. Calif,

Western Radio & TV Supply Co.
SAN FRANCISCO, Calif.

Pacific Wholesale Co.

Zack Radio Suppiy Co.
SAN JOSE, Calif.

Frank Quement, Inc.
SANTA ANA, Calif.

Radio & Television Eapt. Co.
SAULT STE. MARIE, Mich.

Straits Distributors, Inc.
SCRANTON, Pa.

Gen. Radio & Electronic
SEATTLE, Wash.

Western Etectronic Sup.

Seattle Radio Supply
SPOKANE, Wash.

Columbia Efectric & Mfg. Co.
SPRINGFIELD, Mass.

Soundco Electronic Supply
ST. LOUIS, Mo,

Interstate Supply Co.
ST. PAUL, Minn.

Lew Bonn Co.
ST. PETERSBURG, Fla,

Thurow Dlstnbutors Inc.
STAMFORD, Cont

Westchoster Eleclromc Sup. Co.. Inc.

STOCKTON, Calif.

Dunlan Wholesala Rad. Co,, Inc.
TACOM,

c& G Radlo Sunnly Co.
TALLAHASSE, Fia.

Thurow Dlslnbu(ors Inc.
TAMI

Goddard Dlstnbutors Inc.
TOLEDO, Ohio

Warren Radio Co.
TROY, N. Y.
Tro]an Eloc(romc Supply
UNIGNTOW|

Zlmmuvman Wholesaiers
WASHINGTON, D. C

Efectronic Wholesalers, Inc.

Silberne Radio & Electronics Co.
WEST PALM BEACH, Fla.

Goddard Distributors, Inc.
WHITE PLAINS, N. Y.

Westchester Electronic Sup. Co.
WICHITA, Kan,

Interstate Elec(romc Sup.
WILKES-Barre, Pa.

General Radio & Electronic Co.
WORCESTER, Mass.

DeMambro Radio Supply
YOUNGSTOWN, Ohio

Ross Radio Co.

Additional hi-fi wholesaler appointments have been made
since this ad was released. If the list does not include one
serving your area, write for his name and address. We'll
include a free copy of ““How to Make Money in Customized

High Fidelity.”

Jemen

MANUFACTURING COMPANY

Division of the Muter Co

6601 S. Laramie, Chicago 38, Il
In Canada: COPPER WIRE PRODUCTS LTD.

Licensee
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Color TV Training Series

(Continued from page 11}

for good purity before progressing to the next step in the
setup procedure. The green can be checked by turning
the screen control for the redgunto its minimum (counter -
clockwise) position and the screen control for the green
gunto maximum (clockwise). The blue screen is checked
by turning the screen controlfor the greengun to minimum
and the screen control for the blue gun to maximum. If
either the green or bluefields are not pure,the purity ad-
justments will need to be made again. In some cases, it
may be necessary to make a compromise on the setting
of the purity adjustments for all three fields and to make
slight readjustments in order to give the best simulta-
neous red, green, and blue fields. Figs. A7 and A8 of the
Color Plate show a pure blue screen and a pure green
screen, respectively.

When the purity adjustments are completed, the
yoke must not be moved. Its mounting bolts should be
tightened so that the yoke will be securely mounted. If
the yoke is moved,the purity of the fields will be affected.

After the purity adjustments are completed, the
screen controls should be set to provide a low-level gray
raster. The brightness control is set at maximum (or
clockwise) position, and the contrast control is set at
the minimum (or counterclockwise) position. Starting with
three screen controls turned fully counterclockwise, turn
up the screen control for the red gun until a redraster of
a low brightnesslevel appears. Green is added to thered
by turning up the screen control for the green untilthe
raster becomes yellow. Then blue is added by turning up
the screen control for the blue until the raster becomes
gray.

A check on the size and centering of the raster
should also be made after purity adjustments are per-
formed. Apply an input signal to the receiver. It may be
necessary toreadjust slightly the size and centering con-
trols, particularly the latter, since the setting of the purity
controls may have changed the centering of the raster.

Following is a step-by-step procedure for setting
up the electrostatic picture tube to obtain proper purity:

1. Turnthe screencontrolfor the red gun to maximum
and for the green and blue to minimum.

2. Pull out the plug for the field-neutralizing coil, or
set its control at mid-position; and turnthe purity control
to minimum (fully counterclockwise).

3. Loosen the mounting bolts of the deflection yoke,
and slide the yoke to the rear as far as possible.

Fig. 10-5. Deflection Yoke Moved Forward.
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4. While watching the central portion of the screen,
alternately rotate the purity coil and adjust the purity
control until the screen shows a pure red in the center.

5. Move the yoke forward until nearly all the area of
the raster is red.

6. Reconnect the plug of the field-neutralizing coil,
if it had been removed. Adjust the field-neutralizing
control until there is no color contamination around the
edges of the screen.

7. Check the purity of the green and blue fields.

8. Whenthe best purity is achieved, tightenthe mount-
ing bolts of the deflection yoke.

9. Adjust the screen controls for a low-level gray
raster.

10. With an input signal applied to the receiver, check
the size and centering of the picture.

Converging the Beams

After proper purity is obtained, the next step is to
make adjustments that will cause the three beamsto con -
verge properly at the aperture mask. The adjustments
for convergence are made so that the three beams will
cross at each successive hole in the aperture mask as the
beams move across the screen. If the beams arenot pro -
perly aligned to obtain convergence, they may strike the
phosphor dots incorrectly, as shown in Fig. 10-6. Note
that the green and the blue beams are crossing correctly
at the plane of the aperture mask but that the red beam
is out of convergence with the other two beams and is
passing through an adjacent hole and is striking a red
phosphor dot that is in a different triad. In this case,
the red beam must be moved so that it will pass through
the same hole as the other two beams.

During the purity adjustments, the three beams were
acted upon simultaneously; however, during the conver-
gence adjustments, the beams canbe separately controlled.
In order for the beams to be converged properly, they
must be aligned before they reachthe converging field so
that they are equidistant from each other and are equi-
distant from the central axis of the tube. The purpose of
the beam -positioning magnets is to position the beams so
that they enter the converging field in the correct
relationship.

The proper procedure for the convergence setup is
first to control the beams under a static condition and
then to control them under a dynamic condition. When
the beams are in a steady state, they are in a static con-

PHOSPHOR-DOT SCREEN

APERTURE MASK

BLUE BEAM

GREEN BEAM

RED BEAM

CONVERGENCE POINT
AT PLANE OF MASK

Fig. 10-6. Misalignment of the Red Beam Due to Misadjustment
of Its Beam-Positioning Magnet,

45



vyou asked for it!

Complete kit with QO
Blue .Point® molded

plastic paper capacitors
only $16.95

$29.50 Blue. Points
_+3.48 Swing Bin
$32.98 Total Cost
—16.03 Savings
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dition which is represented by the beams atthe center of
the screen. When the beams are in a changing state, they
are in a dynamic condition which is represented by the
beams as they scan to the edges of the screen.

When the beams converge properly at the center
and at the edges of the screen, over-all convergence is
achieved. Fig. A9 of the Color Plate shows a white -dot
pattern produced by a picture tube that has beenset up for
proper convergence. The dots in this pattern are small
illuminated areas of the screen and are caused to appear
by the application of a special video signal to the input
circuits of the picture tube.

(EDITOR'S NOTE: Henceforth inthis discussion of setup
procedure, the term ''dots' will be used to designate
these illuminated areas on the screen and should not be
misinterpreted to mean the phosphor dots which form the
surface of the screen.)

The significance of the white-dot pattern in Fig. A9
of the Color Plate is thatit represents a superpositioning
of three color-dot patterns -- namely, a red-dot pattern
produced by the red beam, a blue-dot pattern from the
blue beam, and a green-dot patternfrom the green beam.
When the three color -dot patterns conform to each other
at all points and are identically positioned on the screen
proper convergence is indicated by the white-dot pattern
thus formed. This is the result that is desired when
performing the convergence adjustments.

A white -dot generator is needed to provide the re-
quired input signal. A number of these generators are
currently available to the service technician. The one
that was used for our color photographs was the Hickok
Model 650C video generator.

Static Convergence

During the setup for static convergence, attention
should be directed tothe center of the screenonly; there-
fore,anyadjustments that are made for static convergence
will be for the purpose of obtaining correct convergence
atthe center without considering what happens to the con-
vergence at the edges. If the beams are aligned so that
they can be made to converge at the center of the screen
by adjusting the DC convergence control, the setup for
static convergence has been properly made.

The signalfrom a white -dot generator is connected
to the receiver, and the receiver is tuned until the dots
become stationary on the screen. By observance of these
dots, it can be. determined whether the beams are con-
verging properly and what adjustments have to be per-
formed in order to have proper convergence.

It was stated previously that when the three beams
are converging properly, the dots on the screen will be
white. If some of the dots contain color, the beams are
out of convergence. When the controls for static conver -
gence are being set, the three beams should be separated
so that they produce separate colored dots on the screen.
This is done by turning the DC convergence control until
red, green, and blue dots appear. When the DC conver-
gence control is varied, the voltage applied to the con-
vergence anode of the picture tube is changed. Adjustment
of the DC convergence control also affects the focus of
the beams. It is necessary to readjust the focus control
after each setting of the DC convergence control.

Fig. A10 of the Color Plate shows the triads formed
by adjustment of the DC convergence control. Inthis case,
the beams are converged after passing through the aper-
ture mask (under-converged) because the convergence
voltage is too high. If the convergence voltage were set
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BLUE MAGNET

GREEN MAGNET RED MAGNEY

Fig. 10-7. Location of Beam-Positioning Magnets and Directions
in Which the Beams Can Be Moved.

too low, the beams would be converged before reaching
the aperture mask (over-converged), and the dots would
appear on the screen inpositions opposite those shown in
Fig. A10 of the Color Plate. The blue dot in each triad
would be below; the redand green would be interchanged.

The beam-positioning magnets are employedto form
the triad of dots nearest the center of the screen into an
equilateral triangle. For proper static convergence, the
triads in the central area of the screen are the ones that
should be correctly formed. Fig. All of the Color Plate
shows the triads after the beam-positioning magnets have
been properly adjusted. Note the equilateral triangles
formed by the triads at the center of the screen. Fig.
A12 of the Color Plate shows the effect of improper ad-
justment of the beam-positioning magnets. The dot triads
in this case are not formed into equilateral triangles,and
it would therefore be impossible to make them converge
properly by means of the DC convergence control.

The magnets which are mounted on the neck shield,
with one magnet above each gun, are adjusted by turning
them in or out of their threaded holders. The directions
in which the beams can be moved as a result of adjusting
the magnets are shown in Fig. 10-7. The adjustment of
the magnet for one beam will slightly affect the other two
beams; therefore, a minimum amount of adjustment
should be made. If a magnethas insufficient range of ad-
justment, it can be removed from its mounting and
reinserted in the opposite direction.

After equilateraltriads are formed in the center of
the screen, it should be possible to converge the dots in
each triad into a single white dot by adjustment of the
DC convergence control. Whenever convergence in the
central area of the screenis achieved,the beam position-
ing magnets can be considered to be adjusted correctly.
Readjustment of the focus control will need to be made
after each adjustment of the DC convergence control.

Following is a step-by-step procedure for obtaining
static convergence:

1. Connect a signal from a white-dot generator to the
receiver. Tunethe receiver until the dots become station-
ary on the screen.

2. Turn the DC convergence control counterclockwise
until the red, green, and blue dots are separated. Adjust
the focus control for proper focus of the dots.

3. Adjust the three beam-positioning magnets until

equilateral triangles are formed by the dots in the triads
located in the center of the screen.
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RAYTRONIC BEAMER “‘firsts’!

FIRST and ONLY COMPLETE TV picture tube
test and repair instrument ever developed.

FIRST and ONLY instrument having the criti-
cal gas check circuit for determining ex-

pected life of picture tube.

The RAYTRONIC BEAMER makes the
8 tests required to show true condition
of any TV picture tube; it makes the 5
repairs needed to reactivate 85% of the
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precision-built, electronic instrument that
is enthusiastically used by THOUSANDS
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4. After the correct triads are formed in the center
of the screen, it should be possible to converge the dots
in each triad into a single white dot by adjustment of the
DC convergence control followed by adjustment of the
focus control.

Dynamic Convergence

After static convergence is achieved, the next ad-
justments are those which provide dynamic convergence
of the beams. Dynamic controlof the beams causes them
to converge properly as they are deflected toward the
edges of the screen. As the angle of deflection increases,
there mustbe less convergence force. If *he convergence
force were to remain unchanged as the bcams were de-
flected, the beams would properly converge only in the
center of the screen. As a result of misconvergence,
there would be color fringing in areas other than the
center.

Dynamic control of convergence is placed upon the
beams by applying a modulating voltage to the DC potential
on the convergence electrode. This modulating voltage,
which is derived from the vertical- and horizontal-output
stages, causes the resultant convergence voltage to vary
in amplitude at the horizontal and vertical rates during
the scanning process. The resultant convergence voltage
has instantaneous values which are maximum at the time
the beams reach the edges of the screen and minimum
when the beams are at the center of the screen. The
force that converges the beams is determined by the
difference of potential that exists between the second
anode andthe convergence electrode. The potential of the
second anode is a fixed value; therefore,when the instan-
taneous convergence voltageis minimum, the convergence
force is maximum. When the voltage is maximum, the
force is minimum. For a more detailed discussion of the
dynamic convergence voltage, refer to Part IX of the
Color TV Training Series in the February 1955 issue of
the PF REPORTER.

When the dynamic convergence voltage is of the
correct amplitude and phase, the beams will converge
properly over the entire screen. The same circuit sup-
plies both dynamic convergence and dynamic focus voltages
to the picture tube. When the adjustments for dynamic
convergence are correct, the dynamic focus will alsobe
correct. The setup procedure for obtaining dynamic con-
vergence consists of making adjustments that will produce
correct dynamic voltages both for vertical and horizontal
convergence,

A white-dot generator is againemployed in the setup
procedure for dynamic convergence the same as it was
employed in the procedure for static convergence.
Obtaining vertical dynamic convergence is the first step.

While the adjustments for vertical convergence are
being made, only the triads of dots in the vertical center
row should be of concern. (Remember thatthe triads can
be made to appear by misadjusting the DC convergence
control. The triads shown in the illustrations with this
discussion were observed with the beams under con-
verged.) Proper adjustment of vertical dynamic conver -
gence is indicated by uniform equilateral triads in the
vertical center row, as illustrated in Fig. A13 of the
Color Plate. Whenever there is a difference in the sizes
of the triads in the vertical center row, the adjustment
for vertical dynamic convergence is not correct. Fig.A14
of the Color Plate illustrates the appearance of the screen
when there is improper vertical dynamic convergence.

There are available on the color receiver two con-
trols which are for use in obtaining vertical dynamic
convergence. These controls are named vertical con-
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vergence amplitude andvertical convergence shape. They
are potentiometers and are usually found on the front of
the chassis.

The control for vertical amplitude is first set at
its maximum (fully clockwise) position. Then the control
for verticalshape is adjusted to make all the triads in the
vertical center row as nearly the same size as possible.
If triads are still not uniform, the control for vertical
amplitude can be reduced slightly and the shape control
can be readjusted. Alternate adjustment of the two con-
trols will result in the attainment of optimum dynamic
convergence.

Fig. 10-8 is presented to show the effect of the
shape control on the vertical center row of triads. Part
A of the figure illustrates the appearance of the row when
this controlis setat its minimum (fully counterclockwise)
position; whereas, part B shows the row when the control
is set at its maximum (fully clockwise) position. In Fig.
10-8A, note that the size of the triad at the top of the
screen is the largest andnote that the sizes of the rest of
the triads diminish with the smallest one at the bottom
of the screen. Fig. 10-8B illustrates the reverse. The
best setting of the shape control is at some point between
the two extremes.

While making adjustments for vertical convergence,
it is advisable to keep the dots in optimum focus by re-
peated adjustments of the focus control. When uniform
triads in the vertical center row are obtained and when
the triads can be converged into white dots by the DC
convergence control, the vertical dynamic convergence
is properly set up.

RED GREEN .

p .
® |
- l £ e

RED GREEN |

Al

o

(B) Shape Control at Maximum Position.

Fig. 10-8. Effect of the Control for Vertical Shape on the Ver-
tical Center Row of Triads.
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"BOY, WHAT A THRILL |
HAVING NO CALLBACKS!"
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“That name Tung-Sol is sure reassuring
when | replace a tube. | know it's going
to stand up like Tung-Sol Tubes always
have. It's this kind of dependability that
helps protect my profits and my repu-
tation and keeps customers sold on me.”

TUNG-SOL

dependable
PICTURE TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver,
Detroit, Montreal (Canada), Newark, Seattle.

After the adjustments are made for dynamic con-
vergence in the vertical direction, the next adjustments
to be made are those for obtaining dynamic convergence
in the horizontal direction. While the adjustments for
horizontal convergence are being made, only the hori-
zontal center row of triads shouldbe of concern. Uniform
equilateral triads in the horizontal center row are anin-
dication that the triads can be converged properly into
white dots when the DC convergence control is adjusted,
and these uniform triads canbe seen in the photograph of
Fig. A15 of the Color Plate.

Whenever the triads of the horizontal center row
areunequal insize,the adjustmentfor horizontal dynamic
convergence is not correct; and if the triads are con-
verged by means of the DC convergence control, some of
the white dots thus formed will appear to have color
fringing. See Fig. A16 of the Color Plate.

There are two controls which are used to obtain
horizontal dynamic convergence. These controls are
named horizontal convergence amplitude and horizontal
convergence phase. Both are usually found on the front
panel of the chassis. The amplitude controlis a potentio-
meter, and the phase control is an adjustable coil.

The control for horizontal amplitude is first set at
the minimum (fully counterclockwise) position. Then the
control for horizontal phase is adjusted sothat there will
be larger triads at the middle of the horizontal center
row and smaller triads at the ends of the row, as
illustrated in the drawing of Fig. 10-9.

Next, the amplitude control is adjusted so that all
the triads in the horizontal center row will be as nearly
equal in size as possible. If equal size cannot be ob-
tained by using the amplitude control, it will be neces-
sary toreadjust the phase controlslightly. By alternately
adjusting the amplitude and phase controls, a horizontal
center row of uniform equilateral triads can be obtained.
It is necessary to keep the dots in focus while making
this adjustment for convergence.

After the adjustments for horizontal convergence
have been properly made, it shouldbe possibleto converge
the dots over the entire area of the screen by means of
the DC convergence control. If some of the dots on a
particular area of the screen do not converge correctly
but can be made to converge by misadjustment of the DC
convergence control, the adjustments for dynamic con-
vergence are not at their optimum settings. Slight re-
adjustments should be performed after it has been
determined what corrective measures are necessary.

A black-and-white picture provides a good check
of the purity and convergence adjustments. Any color

Fig. 10-9. Triads in Horizontal Center Row After Initial Adjust-
ment of the Control for Horizontal Phase.
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fringing or contamination will be easily noted in such a
picture. Fig. A1l of the Color Plate shows a black-and -
white test pattern on a color receiver which had been
adjusted for color purity and convergence. Fig. A2 of the
Color Plate shows the same pattern, but the focus is out
of adjustment.

The step-by-step procedure for making adjustments
for vertical and horizontal dynamic convergence can be
summarized as follows:

1. Set the control for vertical amplitude at maximum
(fully clockwise) position.

2. Adjust the control for vertical shape until the dot
triads in the vertical center row are as uniform and as
equilateral as possible.

3. Change slightly the setting of the control for ver-
tical amplitude, and repeat step 2 toimprove the vertical
dynamic convergence.

4. Repeat steps 3 and 2 alternately until optimum
vertical dynamic convergence is obtained. See the photo-
graph in Fig. A13 of the Color Plate.

5. Converge the dots by adjusting the DC convergence
control.

6. Refocus the dots by adjusting the focus control.

7. If the dot triads in the vertical center row do not
converge into white dots, steps 1 through 6 will need to
be repeated.

8. Set the DC convergence control so that the beams
are under-converged, and set the control for horizontal
amplitude to its minimum (fully counter clockwise) pcsition.

9. Adjust the control for horizontal phase so that the
triads at the center of the horizontal center row are
larger and so that the triads at the ends of the row are
smaller.

10. Adjust the control for horizontal amplitude to ob-
tain equilateral triads that are as uniform as possible in
the entire horizontal center row.

11. Slightly readjust the control for horizontal phase
to obtain optimum horizontal dynamic convergence. See
the photograph in Fig. A15 of the Color Plate.

12. Converge the dots by adjusting the DC convergence
control, and focus them by means of the focus control.

13. If the dot triads in the horizontal center row do not
converge into white dots, make slight readjustments of the
controls for horizontal amplitude and horizontal phase as
needed.

14, Check the appearance of the white dots over the
entire area of the screen. They should be properly con-
verged, as illustrated in Fig. A9 of the Color Plate.

Thus far, we have presented the setup procedure
for obtaining purity and convergence in the picture tube
which employs the principle of electrostatic convergence.
In the next issue,the setup procedure for the picture tube
which employs electromagnetic convergence will be
presented.

Questions are included on the insert to provide the
reader withan opportunity totest himself on the material
in this issue.

C. P. OLIPHANT and VERNE M. RAY
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"MAN, OUR SET \
SURE WORKS SWELL NOW !

“Boy, was | sunk when our set went off
the night before the All-Star game! But
our repairman fixed it with a Tung-Sol
Tube in the morning and it's been
in World Series form ever since. Our
repairman’s a real pro.”

TUNG-SOL

dependable
TUBES—DIAL LAMPS

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal
Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes
and Semiconductor Products,
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63 RAM FLYBACKS replace the :
551 originat Types made since TV began!*

—save Servicemen lots of time, money, ~ _
Wy labor, call-backs!
'0\. ’ v

. , | 4\

“Even if | want
EXACT MECHANICAL & ELECTRICAL REPLACEMENTS?”

asks C. J. Lee of Los Angeles, California.

e

\ YES . .. Because 41 of the RAM units are
\ COMPOSITE FLYBACKS. A RAM COM-
POSITE replaces a related group of initial
equipment flybacks, which may cover several
manufacturers, because it combines the exact
mechanical and electrical characteristics of
that group.

Why does ONLY RAM make COMPOSITES?

RAM’s many years of pioneering manufacture and
know-how in design of initial TV Sweep Components give
it the most extensive experience in the industry—put RAM
way ahead of contemporaries. RAM'’s engineers have long
concentrated on the Serviceman’s needs for simplified re-
placement—finally came up with the exclusive concept of
the COMPOSITE FLYBACK!

Are all flybacks in the RAM line COMPOSITES?

No ... Some originals are extremely unusual in charac-
teristics. For these, RAM makes ORIGINAL SERVICE
REPLACEMENTS which specifically meet all initial
equipment specfications.

For FREE listings of latest RAM COMPOSITES, write for Release PF-4.

ow listed in Sams’

: ts n

RAM Sweep Componern listed I e the
ACT FOLDERS — ass .
PBI-II'Zg;:OrI:apIacement, always. Double proof ©

Ple 1
RAM quality and precision. A

See your RAM JOBBER — he’s your
HQ for all TV Sweep needs.

RAM ELECTRONICS SALES CO.

IRVINGTON, NEW YORK
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Tape-Transport Mechanisms
(Continued from page 5)

running and tape spillage when the
mechanism is turned off or stopped.
This brake isusually operated mech-
anically; but in some machines,
electrical dynamic braking of the re-
wind motor is employed. Since the
brake must be applied or released at
just the right instant, it is mechani-
cally andelectrically interlocked with
all appropriate controls and switches.

Thetake-up reelcan be any one
of the standard reels which willfit on
the take-up spindle and will hold the
tape being fed to it from the supply
reel. Mechanically and electrically,
the take-up assembly is very similar
to the rewind assembly. The biggest
difference is that the take-up motor
turns the take-up reel in a counter-
clockwise direction.

The capstan pulls the tape
across the faces of the heads; there-
fore, the speed of the tape is deter-
mined by the diameter of the capstan
and the speed at which it revolves.
In this instance, the capstan is the
shaft of the capstan drive motor. In
many recorders, particularly the
professional models, the capstan is
driven directly by the motor shaft in
a similar manner. Some machines
employ an idler-wheel assembly to
couple the motor tothe capstan. Tape
speed is changed by changing the
speed of the motor or by changing
the ratio of the diameter of the idler
wheel to that of the drive pulley.

The capstan must turn very
smoothly and steadily, because any
variation in speed will show up as
wow and distortion in the reproduced
sound; consequently,very good drive
motors must be used. Hysteresis
synchronous motors are employed
in professional recorders because of
the noise-free operation provided
by these constant-speed motors.

The capstandrive motor usually
rung all of the time whenthe machine
is turned on and when a tape is pro-
perly threaded on it. This servesthe
good purpose of keeping the motor
warmed up and ready to be put into
operation in the record or playback
mode at any time. The mechanical
and electrical controls that put the
recorder in and out of the different
modes of operation must function
with precise and positive action. All
actions must be timed and performed
so smoothly that the tape will not be
broken, stretched, spilled, or
damaged in any way.

Electrical and mechanical in-
terlocks are utilized where necessary
to ensure proper sequence of control
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actions and to prevent operation of
the recorder in more than one mode
at a time. This is necessary because
of the number of circuits that must
be switched and because of the
mechanical action that must be
started or stopped.

Some of the manually operated
controls move levers, slides, cams,
or gears to do such things as apply
brakes and throw appropriate
switches. These mechanical opera-
tions and switching sequences are
sometimes push-button controlled.
When the appropriate push button is
pushed, the proper relays are ener-
gized to select the desired circuits
andto actuate solenoids which engage
or disengage mechanical assemblies.

Record and Playback Modes

When a tape recorder is put
into operation in the record or play-
back mode, many operations are put
intoaction simultaneously or inrapid
order to bring operating speeds and
processes up to normal operating
levels without delay. Record and
playback modes differ mostly in the
circuits selected, but here we will
be concerned with the mechanical
operation which is practically
identical in both modes.

In the record and playback
modes, the pressure-pad assembly
presses the pressure pads against
the tape to maintain a constant and
adequate contact of the tape to the
faces of the heads. The capstanidler
or pressureroller, whichusually has
a rubber-tired surface, is pressed
against the capstanwith enough pres-
sure to cause the spinning capstan
to pull the tape across the heads.

While the capstan is pulling
the tape across the heads, the take-
up motor which is operating at re-
duced torque is taking up or winding
the tape on the take-up reel. The
brake is released on the take-up
spindle assembly to allow the motor
to turn without drag, but the torque
of the motor is reduced (usually ac-
complished by inserting a resistor
in the motor circuit) to such an ex-
tent that it can maintain tension on
the tape but cannot develop any really
strong pull. The tape is wound on the
take-up reel because the take-up
motor revolvesin a counterclockwise
direction.

The rewind motor is alsoopera-
ting at reduced torque and is trying
to turn the supply reel in a clockwise
direction. This action results in a
tension being maintained on the tape
because the capstan overcomes the
pull of the rewind motor very easily.
Proper tension must be maintained
on the tape to prevent flutter and
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Specifications—Model 700

Signal Outputs

1. Composite video of either polarity,
adjustable amplitude to !-volt across 90
ohms. Either luminance or chrominance
can be eliminated from the composite
signal.

2. Modulated R.F., channels 3, 4, or 5
of .1 volt across 300 ohms.

3. Horizontal sync., positive polarity, 1
volt across 200 ohms.

4. Crystal controlled color subcarrier
(3.5795 MC), 40 Millivolts across 200
ohms at burst phase.

Synchronizing Signals

1. Color burst, crystal controlled (NTSC
standards).
2. Standard horizontal sync. and blank-
ing signals.

Color Bar Signals

1. Simultaneous bar display with lumi-
nance and chrominance levels held to
plus or minus 10 percent, phase angles
to plus or minus 5 degrees as follows:

]
Service Fngineered”

Relative

Color Luminance Chrominance
White 1.0 0
Yellow 0.89 0.44
Cyan 0.70 0.63
Green 0.59 0.59
Magenta 0.41 0.59
Red 0.30 0.63
Blue 0.11 0.44
Black 0 0

2. Color Difference Displays. Bars of zero
luminance selectivity available as follows:
(Phase angles within plus or minus 2
degrees):

Relative

Sigmal Type of Display Chrominance
1 single bar 0.25
Q single bar 0.25
1&Q simultaneously 0.25
R-Y single bar 0.25
B-Y single bar 0.25
R-Y & B-Y simultaneously 0.25

(Background for all color difference bars in
black—relative chrominance zero)

3. Single Bars — Primary colors — red,
green and blue—selectively available.
Eack bar is approximately 60% of scrcen
width. Luminance 0.3, chrominance 0.5.

Crystal Controllted Sound Carrier—approx-
imately 25% of peak picture carrier, placed
4.5 megacycles from picture carrier. Sound
carricr may be turned off or on by panel
control switch.

Test Equipment-

ELECTRICAL

TWO NEW COLOR BAR GENERATORS

For All Color
Circuit Checks in

| Color TV Receivers

‘“Ideal for

COLOR"”

Panel Controls

. R.F.Carvier Tuning—channels 3,4 or 5.
. Video Output Amplitude.

. Horizontal Lock.

. Sound On—Sound Off Switch.

. Video Output Polarity Switch.

. Power Switch.

. Color Bar Selector Switch.

. Horizontal Centering Control.

. R.F. Attenuator.

. Luminance-Chrominance Selector.

—
SO WIS AN —

Internal Adjustments
1. Burst amplitude.
2. Color Sub-Carrier.
3. Modulation percentage.

Circuit Operation

1. Color sub-carrier and sound frequen-
cies are determined by crystal oscillators.
2. All six color bars—yellow, cyan, green,
magenta, red, blue, plus black and white
are independently generated. No color
mixing or matrixing is required.

3. Color phase angles are determined by
an accurate, low impedance delay line.
4. Direct gating of proper chrominance
phase is employed for each color bar to
attain maximum stability and reliability
rather than the usual methods which
utilize quadrature encoders.

5. Luminance and Chrominance levels
are reliable and stable. No multi-vibra-
tors are employed in generating any bars.
6. No internal or external adjustments
are required for proper phase angles, bar
widths, luminance, or chrominance levels.

Specifications—Model 712

Provides similar signal outputs and Color
Selection to model 700. Also includes
crosshatch and white dot generatovs for
convergence checks on 3-gun tubes. Cross-
hatch pattern may also be used for liner-
ity and tilt adjustments. Small dot size—
about ¥” on a 19”7 tube permits more
positive convergence adjustment.

Accessories
Model 7SC—Attractive Leatherette Cov-
ered Carrying Case with Velvet interior
lining. For cither Model 700 or 712.

Modecl 700—Shipping weight

30 pounds ... $295.00 nct
Model 712—Shipping weight

32 pounds ... ... $395.00 net
Model 78C—Carrying Case—Shipping weight

12 pounds ..... ... ..........$24.95 net

INSTRUMENT CO.
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They beat the heat in the
sizzling southwest!

RADIO RECEPTOR

selenium rectifiers win
“safe centers”

Intense heat, humidity and blazing sunshine down in south Texas
are murder on ordinary rectifiers. That’s what servicemen at
J. B. Penny Co., Inc., of Houston find every day when they check
over ailing radio and TV sets. There’s a simple solution, though.
Replacements are invariably Radio Receptor rectifiers with the
famous ‘“Safe Centers.”

“We've been using Radio Receptor rectifiers for over two
vears,” says Mr. Penny, “because they take our extremes of tem-
perature and humidity in stride, where other brands won’t stand
up. In our shop, selenium rectifiers are always replaced with
Radio Receptor units.”

The “Safe Center” feature in RRco. rectifiers means cool Janu-
ary performance right through the hottest months of summer.
It eliminates arc-over danger, short circuits and heating at the
center contact point — Complete protection during mounting and
when in use.

You can bet on those bright green RRco. rectifiers for a sure
thing, next time you need replacements. Insist on them when you
order from your jobber.

Other Radio Receptor products: Germanivm and
Silicon Diodes, Germanium Transistors, Thermatron
Dielectric Meating Generators and Presses, Com-
munications, Radar and Navigation Equipment.

Semi-Conductor Division

In Radio and Electronics Since 1922
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11
W Atkins 4-3633 * Factories in Brooklyn, N. Y.

Reliable

RADIO RECEPTOR COMPANY, INC.

other disturbances from distorting
the signal being recorded or played
back.

When the recorder is stopped
while recording or playing back, the
pressure on the pressure roller and
pads is released. The rewind and
take -up motors are switched off, and
the brakes are applied to stop all
tape motion. As mentioned before,
the capstan usually continues to run;
but the tape does not move because
the pressure exerted by the pressure
roller is released.

Rewind

The recorder is operated in the
rewind mode in order to rewind the
tape on the supply reel. In this mode,
the brakes are releasedon the supply
and take-up reels and power to the
rewind motor is switched on. No
power is applied to the take-up motor,
and it is freeto turn. No pressure is
applied to the pressure pads and
roller; consequently, the tape is
wound on the supply reel at high
speed. Excessive wear of the tape
and heads is prevented by the pre-
caution of not allowing any pressure
to be exerted on the tape by the
pressure pads during rewind.

When the machine is stopped
while in the rewind mode, the power
is removed from the rewind motor
and the brakes are applied on both
the rewind and take-up reels to stop
all motion of the tape.

Fast Forward

On those occasions when it is
desirabletoreach a portion of thetape
whichis some distance from the start
and when normal speed would be too
time consuming, the fast-forward
mode is used.

When the recorder is put into
{fast-forward operation, the brakes
are released on both the take-up and
rewind motors. NoO pressure is
applied to the pressure roller and
pads. Power is applied to the take-
up motor which turns in the counter-
clockwise direction in order to wind
the tape on the take-up reel. Since
no power is applied to the rewind
motor, the tape will be wound on the
take-up reel at high speed.

To stop the recorder,the power
to the take-up motor is switched off
and the brakes on the rewind and
take-up reels are applied to stop the
tape.

The preceding paragraphs have
given an illustration of the method
by whichthree motors can be used to
operate a tape-transport mechanism.
This is a very satisfactory method
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and is used in most professional and
semiprofessional types of tape re-
corders, but many recorders use only
one or perhapstwo motors. By using
arrangements of pulleys and belts or
wheels and mechanical assemblies,
one motor can be utilized to operate
the recorder in any mode.

Manufacturers have worked out
different methods to accomplish the

The tape-transport mechanism
of the Concertone Model 1502 tape
recorder will be discussed in detail
in the next article of this series.
Three motors are used in this re-
corder. One four-pole induction
motor drives the supply reel, and
another turns the take-up reel. A
two-speed, direct-drive, hysteresis
synchronous motor drives the cap-
stan. The motor is referred to as
direct drive because the shaft of the

anical brakes. Interlocks protect
the mechanical assemblies and
electrical circuits. Combination
electrical and mechanical controls
provide complete control of all modes
of operation.

A description of this particular
unit should be appropriate because
its construction and operation follow
very closely the basic principles
discussed in this article.

desiredresults. Various refinements
arefeatured inthe different machines,
but all of them operate on the basic
actions and principles described.

motor serves as the capstan.

The supply and take-up reel
assemblies are equipped with mech-

ROBERT B. DUNHAM

A STOCK GUIDE FOR TV TUBES

The following chart has been compiled to serve as
a guide in establishing proper tube stocks for servicing
TVreceivers. Thefigures have beenderived by combining
(1) a production factor (the number of models and an
estimate of the total number of receivers produced by all
manudfacturers) 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. Thefigures shownarebasedonatotal 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 shouldbe given to th2 frequency
of failure of a particular type of tube. A tube used in the
horizontal-output stage will fail much more frequently
than a tube used as a video detector. Thus, even though

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

3. The column headed '46 to '55 is intendedfor 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 '55 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.

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 fill
requirements between regular tube orders.

46 -55 52-55 46-55 52-55
Models Models Models Models
1B3GT 40 44 c*6ANS - =
1X2 5 1 6AQ5 13 14
1X2A 4 5 6AQTGT 2 2
clX2B - = 6AS5 2 2
C*3A3 - = cBAS6 - -
*3BCH - - 6ATS6 4 3]
*3BN6 - - c6AU4GT - -
*3CB6 - E 6AUSGT 4 4
*5J6 - - c6AU6 128 119
c5U4G 47 49 6AVS5GT 2 3
*5U8 - - c6AVE 16 17
5V4G 7 = *6AWS - -
5Y3GT 4 2 6AXAGT 9 8
GAB4 3 2 6AX5GT 1 2
GACT 7 8 6BA6 13 10
c46AF4 3 3 6BCS 9 ki
6AGHS 30 9 c*6BCT L -
6AGT 2 3 c*6BD4 - -
6AHAGT 3 4 6BE6 6 7
6AHE 7 9 6BG6G 12 6
6AKS5 4 3 6BH6 7 -
c6ALS 74 75 6BJI6 1 -
6ALTGT 5 = c*6BJ7 = -
c*6AMSB - = 6BK5 2 3
H6AN4 - - 6BK7 3 6
4 A stock of these tubes should be maintained in UHF areas.
* New tubes recently introduced.
¢ Tubes used in color television receivers.

46-55 52-55 46-55 52-55
Models Models Models Models

6BK7A 1 2 c6U8 7 10
6BL7GT 5 8 6V3 2 3
6BN6 4 4 6V6GT 20 19
6BQ6GT 18 26 6W4GT 28 30
6BQ7 6 13 6W6GT 6 11
c6BQTA 4 4 6X5GT 1 1
c6BY6 - - 6X8 4 6
6BZ7 6 7 6Y6G 3 1
6C4 10 9 TNT 2 -
c6C B6 105 138 cl2AT7Y 14 14
c6CD6G 9 10 cl12AU7 45 31
c6CL6 1 2 12AV7 3 4
6CS6 1 1 12AX4GT 2 4
*6CU6 = = 12AX7 4 5
c*6DC6 = = 12A27 > 2
615 3 3 cl12BH7 9 12
6J5GT 1 1 12BY7 4 5
6J6 32 30 12BZ7 2 =
6K6GT 15 10 *12L6GT - E
654 9 10 12SN7GT 6 4
6SHTGT 2 - *12W6GT G- =
6SL7GT 3 2 19BG6G 3 =
c6SNT7GT 71 78 *25BK5 & =
6SNTGTA 4 4 25BQ6GT 1 4
65Q7 2 2 *25CU6 = -
6SQ7GT 2 2 25L6GT 5 5
#6T4 = - 25W4GT 1 1
6T8 14 14 5642 2 2
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120 ¥. A.C. 60 CYCLE

WORKING HOT

LIGHT, HANDY
Hew Hodel 1199
FOR GENERAL SERVICE

New patented design de-
livers AMPLE heat fast on
110-120 V. A.C. 60 cycle,
1.1 Amp. Max. Cools quickly
too, It's light, (172 Ibs.) —
handy, beautifully balanced
and smaller — to slip read-
ily into tool kit or pocket.
Molded red plastic handle
ond case. Gun made to
withstand

HUNDREDS OF HOURS
CONTINUOUS OPERATION

Almost indestructible in or-
dinary use. New type, steel,
extra long reach tips easily
replaceable and inter-
changeable with special tip
that cuts plastic tile, etc.
Gun fully guaranteed.
Everyone who handles one
wants one. And that PRICE—

- —— FAMOUS HEAVY DUTY

250 WATT
MODEL #250

Greater volume of heat enables
it to solder relatively heavy
materials. Well balanced.
Strongly made. (567 hours con-
tinuous operation.) Fully guar-
anteed. With special tip also
cuts plastic tile, etc.

O«t4 $12.95

IN 2-3 SECONDS

T ey
AN 5

% 2,

WEN also makes 3 small powerful ELECTRIC SANDERS you'll want — fine

finishing to heavy duty — $13.95 to $19.95 Complete Kit.

WEN PRODUCTS,

INC.

5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL.

(Export sales, Scheel International, Inc., Chicago)

www-americanradiohistorv com

Audio Facts
(Continued from page 33)

in the preamplifier, amplifier, or
power supply. We have used sources
supplying less than 100 volts and
others supplying more than 250 volts,
with normal operation resulting in
every instance. Flate current never
exceeded 0.8 milliampere.

Separate leads were connected
to pins 4, 5, and 9 on the tube socket
so that 6.3 or 12.6 volts AC or 300
or 150 milliamperes DC could be used
to heat the tube. For instance, when
the unit was used with one preampli-
fier which operates with DC on the
tube heaters, the yellow lead to pin
9 was not used. One brown lead was
connected intothe DC filament string,
and the other brown lead was con-
nected to ground to obtain 12 volts
DC at 150 milliamperes for the heater
of the 12AT".

It is surprising how quietly the
500,000-ohm gain control R1 operates
and how effectively it controls the
signal. The control is so effective
that nodifficulty has been experienced
inhandling the output of any cartridge
tried thus far.

Low-noise resistors, such as
the IRC Precistors, would normally
be used in this unit because it is a
low-level input stage. We would re-
commend that low-noise resistors
be used as the plate load R5 and as
the cathode resistor R3; but in these
two units, we used standard composi-
tion resistors of 1-watt rating as a
matter of trial and have been unable
to hear any noise whatsoever. One-
watt units were used because they
stand up under prolonged use and can
better withstand the heat applied to
them by a soldering iron when they
are installed. Resistors of lower-
wattage ratings are more prone to
become noisy and to change value
under such conditions.

The usual construction proce
dures were followed. The ground bus
was grounded to the chassis only at
the input jack. The output jack was
insulated from the chassis by a large
insulating washer.

We have been unable to detect
any hum pickup when the tube shield
and bottom cover of the chassis are
in place, even though the unit has
been operated in the powerful mag-
netic fields of power transformers
and turntable motors.

For those who would like to
construct this unit, refer to the Farts
List which gives the standard com-
ponents available at your Parts
Distributors.

ROBERT B. DUNHAM
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Dollar & Sense Servicing
(Continued from page 39)

SHOCKING ADVICE. One hand
in ''pockey,'"" no get ''shockey." —
GE Ham News.

o AR
e
&

GOOD TURN. For a real lift,
try a white lie now and then as you
get to know the people in your com-
munity. If the little old lady who's
living on a $40-a-month teacher's
pension needs two new tubes in her
radio, install them and tell her
apologetically that you'll have to
make a 25-cent charge for soldering
a loose wire. If the picture tube goes
out in a 10-inch TV set that's the
only source of entertainment for a
widow's five children, check the pic-
ture tubes in the trade-in sets which
you may have on hand. Find a tube
with some life left in it, and install it.
Just charge the widow for a B6SNT.
The small charge is essential, be-
cause the poorest people are the
proudest and insist on paying even if
it means living on bread and potatoes
for the next week.

COLOR. Production of color
sets is just about all shut down these
days, in response to public demand
- or lack of it. Around 20,000 sets
have been made to date, but way less
than half of these have been sold.

>4

What' 1l happen to these sets is
anybody's guess; 15-inchers that
sold for $1200 and cost way more than
thatto buildaren't even moving much
at special press or trade pricesunder
$300, chiefly because of the tube-
cost bugaboo. If the 15-inchtube goes
bad, a new one'll still cost plenty
even if the manufacturer lets you have
it at his actual cost. Just isn't worth
the gamble when there are so few
color programs on the air.

But picture -tube cost isn't the
answer by far to public acceptance;
even if a color tube were to cost no
more than a black-and-white tube of
the same size, the price of the color
set couldn't be dropped more than a
few dollars. Apparently what the
public wants is a price tag of $500 or
less on large-screen color sets.
Keep studying color-circuit theory,
though; color will come, just as
black-and-white T V did.
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TEMPERATURE HIGH? HUMIDITY LOW~?

TRY THE
TAPE TEST

Make this simple test on the VTVM you're using now. Take a strip of
plastic electric tape .. . press it firmly over the meter face . .. then pull
it off with one quick, sharp tug. Notice that meter deflection? Notice how
long it takes to re-zero?

Now, try the same test on a Hycon VTVM. You'll see little meter
deflection . .. and immediate re-zeroing. Hycon's electrostatic shielding
is your assurance that even when temperature’s high and humidity’slow ...
common conditions around computers, GCA systems and transmitters . ..
you'll get out of your VTVM all the accuracy Hycon builds into it.

MODEL 614 VTVM

Accuracy at unprecedented low cost...21 ranges

(28 with p-p scales); large 62" meter; 3% accuracy on
DC and ohms, 5% on AC; AC frequency response to
250 MC (with accessory crystal probe). Test probes
stow inside case.

$87.50

MODEL 617 3" OSCILLOSCOPE

Designed specifically for color TV and laboratory
requirements ... 4.5 MC vertical bandpass, flat within
-1 db; high deflection sensitivity (.01 v/in. rms);

flat face 3" CRT. Sharp undistorted trace edge to edge.

$269.50

See and try these matched, bench-stacking
instruments at your local electronic parts jobber.

CO7¢ Mig. Company
2961 EAST COLORADO STREET ® PASADENA 8, CALIFORNIA

“Where accuracy counts”

ORDNANCE » AERIAL CAMERAS » ELECTRONIC SYSTEMS * BASIC ELECTRONIC RESEARCH
ELECTRONIC TEST INSTRUMENTS + AERIAL SURVEYS * GO NO-GO MISSILE TEST SYSTEMS
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HIS MASTER'S VOICE. Once
upon a time there lived a fox terrier
named Nipper, who was devoted to
his master but indifferent to other
people. The master died, and Nipper
went tolive with his master's brother,
Francis Barraud, who was an artist.
This was in 1899 in the days when wax
cylinders were used on phonographs.
Barraud noticed how the dog cocked
his ears and listened intently when-
ever the phonograph talked. Whether
one of the voices resembled that of the
dog's old master is not known, but
Nipper's pose gave Barraud the idea

for his painting showing Nipper looking
into the big morning -glory horn.

Thinking it might interest phono-
graph manufacturers, the artist took
the painting firstto a company selling
wax-cylinder machines. They weren't
interested. Next he offered it to the
Gramaphone Co., who asked him to
substitute a disc gramaphone since
that was what they were selling. He
did, and so they adopted the painting
as the trademark of the Gramaphone
Co. Since then,this painting has been
reproduced millions of times all over

Cornell-Dubilier

Communication ”

Vibrators

NOW. .. Cornell-Dubilier makes

available to commercial users

of communications equipment a new
line of vibrators based upon the
experience of producing over two
million similar units to the

exacting requirements of U.S.

Signal Corps specifications.

- CAPACITORS

CONSISTENTLY

CORNELL-DUBILIER

SOUTH PLAINFIELD, NEW JERSEY

*r VIBRATORS -

Based on ||I||:

Rigid U.S. Government

Engineering Specifications

These Eight Types Offer Complete
Replacement for ORIGINAL Com-
munications Equipment:

old new
5515 5715
5518 5718
- s721
- s722
5605 5805
5620 5820
5621 ss21
5622 5822

DEPENDABLE

ANTENNAS - CONVERTERS

the world. In the United States, it is
RCA Victor's trademark for their
phonograph line.

In presenting this little story,
Radio Times of India concludes as
follows: ''The strong appeal of the
picture lies probably in the fidelity
of the dog. It is appropriate, there-
fore, that this quality of fidelity has
been the keynote of 'His Master's
Voice' products ever since.''

PHOTOGRAPHY. One way to
get a good photo of a person watching
a program on a TV set is to use a
black mask and take two exposures.
Cut from construction paper or other

" dull black paper (even roofing felt

will do) a mask big enough to cover
the entire screen ofthe TV set. Take
the first exposure with the scene il-
luminated by floodlights and with the
person and mask in position. Then,
without disturbing the camera, turn
off all room lights, remove the mask
from the screen, and let the model
gofor a walk. Take asecond exposure
just for the TV picture. An exposure
meter willgive the correct exposures
in each case. This is how profes-
sional photographers get such good
pictures of TV sets — whenthey don't
pull that old stunt of pasting a photo
right over the screen.

\& 3/@&*%

STRICTLY BRITISH. '' Grabthe
loudhailer, and tell that bloke to move
the crab dolly over by the vision
mixer."" Using British Marconi's
catalog as guide, this would translate
into: ' Pick up the power megaphone,
and tell the cameraman to move his
dolly next to the video mixer.""

: AR
e
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COMMERCIALS. One TV setin
New York City shows only commer -
cials all day long. It's used by the
J. Walter Thompson advertising
agency in a channel-3 closed-circuit
system for pre-testing commercials.
The cameraoutput is sent over wires
to an auditorium two blocks away,
where television clients watch differ-
ent ways of advertising their products
and choose the ones they feel will be
most effective. This has proved much
cheaper than filming all of them and
thenthrowing away the costly unwanted
films.

JOHN MARKUS
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Vertical Nonlinearity
and Foldover

(Continued from page 35)

A receiver which uses one particular
type of yoke will require a particular
waveform on the grid of the vertical-
output tube. Another receiver which
uses anentirely different type of yoke
will require a different waveform on
the grid. When servicing a receiver
which has vertical nonlinearity, a
clue as to the proper grid waveform
may possibly be obtained from the
rated yoke inductance and the plate
resistance of the output tube.

As a rule, the grid waveform
on the output tube of a receiver using
a yoke of very low impedance (3 to 4
mh) will have a rectangular component
which is large by comparison with

{A} With o 12W6&GT and 46-Mh Yoke.

(B) With Va2 6BX7GT and 40-Mh Yoke.

(C} With V2 12BH7 and 38-Mh Yoke.

(D) With a 6W6GT and 42-Mh Yoke.

Fig. 2. Various Grid Waveforms in Different
Kinds of Vertical-Output Circuits.
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Gives your customers
brilliant results
...pays off for you!

NEW SONOTONE 1P CERAMIC CARTRIDGE

CUTAWAY VIEW

(Actual size 1” long) 1. CONVENIENT SIZE

AND DESIGN

o~

2. CLIMATE-PROOF
CERAMIC ELEMENT

. SINGLE, JEWEL-TIP
NEEDLE

4. HIGH-COMPLIANCE
MOUNTING

5. SNAP-FIT NEEDLE REPLACEMENT

1. Easy to install. Just two models fit most arms
now in use. Cartridge is less than 1’/ long,
8/10” wide with bracket. Time-saving hard-
ware included.

types...virtually immune to hum pickup.

3. Replaceable needle, diamond or sapphire.
Models for 33-45 rpm, or 78 rpm.

4. Extreme lateral compliance and low-mass de-

2. Ceramic element gives flat response (see curve) A . q .
sign give superior tracking, low wear.

—requires no preamplification or equaliza-

tion. No deterioration problems as with other 5. Needles snap in, snap out easily.

Tap the Huge 33-45 RPM Replacement Market!

Install this new Sonotone 1P, and give your customers exciting, true, wide-
range response. At one stroke, you make a good sale, cut installation time,
avoid problems found with other types of cartridges...and build your reputa-
tion for quality work and professional advice. No other cartridge has all the
advantages this 1P gives you! With sapphire, $8.50; with diamond, $30.

RESPONSE 30-15,000 + 3 DB!

el s

5 g 5+
0 i 1 = . o
e - ' |\ ;

_5 i 5 . 5_

30 50 100 300 500 IKC 3KC  SKC IOKC 15KC

Response to new industrywide RIAA characteristic shows how [P ceramic cart-

ridge self-equalizes, because it works on “amplitude” rather than “velocity” prin-

ciple. Here’s startlingly improved performance for your customers’ phonos!
CORPORATION

SONOTONE

Write Dept. CP-45 for free Phono Modernization Manual
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the saw-~tooth component. A receiver
using a yoke of high impedance (35 to
45 mh) will have a grid waveform
which is composed almost entirely
of saw-tooth voltage.

The output tube that is usedand
the way in which it is connected will
modify the requirements of the grid
waveform. An output stage using a
beam-power or pentode tube will
usually have very little rectangular
voltage in the grid waveform. A tri-
ode tube or a multigrid tube which is
connected as a triode willhave a grid
waveform similar to that required by
a low-impedance yoke. The photo-
graphs in Fig. 2 show some of the
variations which can be found in the
grid waveforms of vertical-output
stages.

SAW-TOOTH LINEARITY

If a linear saw-tooth current is
to be developed in the yoke, the saw-
tooth portion of the grid waveform
should be very nearly linear and the
output tube should be operating along
the straight-line portion of its char-
acteristic curve. In practice, how-
ever,the saw-tooth portion of the grid
waveform departs somewhat from
good linearity; and a control for
vertical linearity is employed to com-
pensate for this departure.

oné

why you Vgef
EXACT-DUPLICATE TV REPLACEMENTS
with g ERO VO i g

TWIST-PRONG ELECTROLYTICS bt

VERT. COILS

Because Aerovox offers the outstanding listings of twist-prong QNEARTY
electrolytics — 80 singles, 132 duals, 280 triples,
234 quads — all adding up to 726 different numbers!

These are all standard numbers. All are listed.
All are available in a hurry from your Aerovox distributor.

And it's easier, quicker, surer, more profitable, to pick the right number.
The Aerovox numbering system is sure-fire: first digit indicates

number of sections, followed by numerals for catalog number. Listings (A) Schematic Diagram With Linearity Control in
arranged by singles, duals, triples, quads; capacitances, voltages, sizes. Cathode Circuit.

Of course all Aerovox Type AFH twist-prong electrolytics offer
the latest refinements — 85° C. operation; improved hermetic sealing; y

sturdy terminals and mounting prongs; hi-purity aluminum throughout. 2 /f 7 /-" T
DON'T IMPROVISE! To save time, effort, money, Aoy s
make full use of the outstanding Aerovox listings. T 1
It doesn’t pay to try makeshifts with odd values. ]

Ask your Aerovox distributor for latest AFH listings. °’“°‘“”‘“§

GAID VOLTAGE i
te {

g '..AW—O—U S

(B) Eg — Ip Curve Showing That a Shift in Oper-
DISTzlEBngERDIS:S;EDS a‘;’;?ON' ating PointpCorrects for Nonlinearity.

In Canada: AEROVOX CANADA, LTD.,, Hamiiton, Ont. Fig. 3. The Vertical-Linearity Control and
s Export: Ad. Auriemo., 89 Brood §t, New York, N. Y. = Cable: Avriema, N. ¥, %} Its Effect.
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The schematic diagram in Fig.
3A is that of a basic vertical-output
stage witha variable cathode resistor.
Variation of this resistance will pro-
duce a variationof the cathode voltage
and consequently of the operating bias.
The variation in the grid bias will
shift the operating point of the tube
along the E, - I,, curve shown in Fig.
3B and will change the operation of
the tube {rom linear to nonlinear. If
the input waveform cannot be made
linear, the operating point of the tube
can be shifted so that the nonlinearity
of the tube will counteract the non-
linearity of the input waveform; and
therefore the output waveform will be
linear, or nearly so. This is the
principle of the operation of the verti-
cal linearity control in a television
receiver.

It canbe seenfrom Fig. 3B that
the amplitude of the output current
undergoes a marked change when the
operating point is changed. This
means that the vertical-height control,
which establishes the amplitude of
the input signal atthe grid of the out-
put tube, requires readjustment when
the setting of the vertical-linearity
control is altered.

SERVICING

In order to provide a reference
for the troubles to be discussed, the
schematic diagram shown in Fig. 4
has beenselected as a representative
example of a vertical-sweep section
of a television receiver. Included in

VERT.
QUTPUT

|
o o 1

HEIGHT
CONTROL

MZEG

ERTICAL
LIN EARITY
CONTROL

#350v +350v

Fig. 4. Schematic Diagram of Typical Vertical-Ovutput Stage and Vertical Oscillator.
Normal Picture Display and Normal Waveforms Are Shown.

Fig. 4 arethe normaltest pattern dis-
played by the receiver and three wave -

forms which can normally be found
in the vertical-sweep section.

-

April, 1955 - PF REPORTER

APRIL FOOL

61



WEBSTER ELECTRIC
RACINE | AM WISCONSIN

"Where Quality 15 o Responsibility and Faur Dealing on Obligation
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Here is the latest idea in the replacement-sales field—an
idea that will build added sales and profit for you, plus
giving a more complete service to your customers.

Just ask your jobber for the handy new FEATHERIDE
“FIVE-PACK’’ REPLACEMENT KIT— the convenient, pocket-
size metal case containing one each of the most popular
Featheride Replacement Cartridges: including four fast-
selling crystal Featherides and the new wvoDEL G X ceramic
cartridge. This compact assortment meets virtually everv
replacement need.

Each cartridge comes in its own plastic ““jewel case”
package; all fittings and full installation instructions are
included. Inside cover of case contains replacement
data. Case may be hung on wall or displayed on counter.

Contains one each of the following 5 cartridges—
€ X - May be used with a three-mil needle for 78 RPM or two-mil
needle for three-speed application

AX . Complete unit for three-speed application, furnished
with a removable twist mechanism

W X - Lightweight, single-needle, dual-voltage
cartridge for 78 RPM or 3-speed use

GX - Single-needle, weather-defying
ceramic cartridge for 333 and 45 RPM use

FX -+ Two-needle twist cartridge,
delivering high or low output

THROUGH YOUR
JOBBER

www americanradiohistorv com

WaveformW1 is the trapezoidal
voltage which is applied tothe grid of
the output tube. This waveform is
useful in determining whether the
oscillator or the output stage is at
fault when nonlinearity or foldover is
encountered.

Waveform W2 is the voltage
which is applied to the deflection yoke,
and waveform W3 is the current which
is developed by that voltage. In these
waveforms and in those that follow,
it is very evident that a saw-tooth
current in the yoke coils is produced
by a trapezoidal voltage across the
coils.

Waveform W2 is observed across
the yoke instead of from the high side
of the yoke to ground. This is done in
order to protect the input circuits of
the oscilloscope from excessive volt-
age. This precaution is not necessary
in vertical circuits which utilize low
B+ voltages. If the technician follows
our example, the metal case of the
oscilloscope will be at B+ potential;
and he should therefore be mindful
of the consequent shock hazard.

Waveform W3 is obtained first
by opening the return lead of the ver-
tical coils, by inserting a carbon
resistor of small value, and then by
connecting the oscilloscope across
this resistor. The value of this re-
sistor will depend upon the circuit
which is being investigated and upon
the sensitivity of the oscilloscope
which is being used. A one-ohm re-
sistor was used to obtain the wave-
forms shown. A carbon resistor is
necessary because a wire-wound
resistor has too much inductance and
will distort the waveforms.

The troubles to be discussed
are representative of those that might
be encountered during normal servic-
ing procedure; however,for the pur-
pose of obtaining the photographs and
waveforms which appear in this arti-
cle, troubles were simulated by in-
troducing them into a receiver. The
technician should realize that some
degree of variation in the waveforms
and patterns may be encountered
during the servicing of different
receivers.

Low Transconductance in the
Output Tube

The vertical-output tube in the
average television receiver operates
almost at the limit of its capabilities.
For this reason, any slight change in
component value may introduce non-
linearity intothe vertical sweep. The
most common change occurs in the
output tube itself. In some very cri-
tical circuits, several new output tubes
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Fig. 5. Picture Display and Waveforms Resulting From Low

Transconductance in Output Tube.

should be tried; and the one giving
the best performance can be selected
as the replacement tube. If a tube
substitution does not remedy the de-
fect, the other components in the cir-
cuit should be tested.

Although waveforms normally
are not checked when a tube is sus-
pected as being weak, they are shown
in Fig. 5 for any benefit that they
might be to the service technician.
The picture display and the waveforms

Fig. 7. Picture Display and Waveforms Resulting From Low B+

Volitage to the Vertical Oscillator.
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Fig. 6. Picture Display and Waveforms Resulting From Low

Transconductance in Vertical-Oscillator Tube.

indicate the conditions in the circuit
when the transconductance of the out-
put tube has dropped to a low value.
Note that the trouble is most evident
in the test pattern which shows non-
linearity at the bottom and an over-
all decrease in height. The current
waveform W3 shows a marked change
from the normal condition, W2 shows
a slight change, and W1 shows no
change at all since it was taken at a
point inthe circuit ahead of the source
of trouble.

Low Transconductance in the
Vertical-Oscillator Tube

The vertical-oscillator tube can
also lose a portion of its transcon-
ductance. The photographs in Fig. 6
show the resultant picture display
andwaveforms associated with atrou-
ble of this nature. In this case, the
oscillator has changed frequency (as
evidenced by the double image onthe
test pattern); and alternate oscilla -
tions are weaker than the others.

Fig. 8. Pictore Display and Waveforms Resulting From Low B+
Voltage to the Vertical-Output Stage.
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Low B+ Voltage to the

1113 =] antennas & accessories for Vertical Oscillator
C L :
A\MPHENO clearer, sharper pictures...

A trouble which will produce a
distorted pattern similar to that of
Fig.5 is a condition of low B+ voltage
applied to the vertical-oscillator
stage. The picture display and the
waveforms for this trouble are shown
in Fig. 7. The picture shows a de-
crease in height, and W1 shows a de-
crease in amplitude.

Since a portion of the grid bias
on the output tube is provided by the
signal voltage, a decrease in signal
amplitude will lower the bias on the
output tube and will introduce non-
linearity inthe pattern. This is shown
by the curveinthe trace portionof W3.

Low B+ Voltage to the
Vertical-Output Stage

When the B+ voltage tothe ver-
tical output stage decreases,the pic-
ture display and the waveforms might
appear as shown in Fig. 8. Nonlinea-
rity is evident over the entire picture,
and the bottom is stretched enough to
project past the edge of the mask. In
this case, the change in plate voltage
has shifted the bias of the tube along
the characteristic curve to a point
where the amplification is higher but
is distorted. The nonlinearityis very
evident in waveforms W2 and W3.

Changes in Resistor Values

Changes in resistor values can
cause troubles in vertical-oscillator
and vertical-output stages. The photo-
graphs in Fig. 9 show the results of
an increase in the value of the plate-
load resistor inthe oscillator circuit.
The picture display reveals that the
height has decreased but that the
linearity has changed only slightly.
All of the waveforms in Fig. 9 verify
these facts.

When the grid resistor of the
output stage decreases in value, the
results might appear like the picture
display and the waveforms shown in
the photographs of Fig. 10. Note that
nonlinearity appears only at the bot-
tom of the picture;. waveform W3 also
shows nonlinearity only at the bottom.
This trouble is not likely to occur in
an average receiver since the grid
resistor does not dissipate an
appreciable amount of power.

The picture display in Fig. 11
shows what seems to be a case of
extreme nonlinearity. Actually, a
careful inspection of the waveforms

AMERICAN PHENOLIC CORPORATION will show that the vertical sweep is

il SURT I o linear, or nearly so, and that all of
w the waveforms have increased ampli -
@// tudes. These clues should point to
the fact that the height of the picture
is excessive. A readjustment of the

In Canada: AMPHENOL CANADA LIMITED, Toronto
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Fig. 9. Picture Display and Waveforms Resulting From Increased
Valye of Plate Resistor in Vertical-Oscillator Circuit.

height control should remedy this
situation.

Capacitor Failures

Capacitor failures can cause
troubles in the vertical-oscillator and
vertical-output stages. The picture
display and the waveforms in Fig. 12
show an extreme case of foldover, as
evidenced by the white line across the
pattern and the abrupt changes in
direction in the saw-tooth voltages in

each waveform. A trouble of this
nature is fairly commonandis caused
by a leaky coupling capacitor between
the oscillator stage and output stage.
The white line on the pattern is caused
by a cessation or a reversal of the
yoke current and of the sweep. Note
that waveform W2 of the yoke current
shows this reversal of current.

Another fairly common trouble
is an open bypass capacitor in the
cathode circuit of the output tube.
The resultant picture display and

Fig. 11. Picture Display and Waveforms Resulting From Misad-

justment of Height Control.
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Fig. 10. Picture Display and Waveforms Resulting From De-
creased Value of Grid Resistor in Vertical-Output Stage.

waveforms are shown in Fig. 13. Note
that waveform W2 of the yoke current
is nonlinear and that the majority of
the saw -tooth portion of waveform W2
of the yoke voltage is missing.

AC Hum

AC hum can enter a vertical
circuit and cause a great variety of
picture displays and waveforms. The
AC line voltage can and does vary in
frequency. Its frequency and the
phase difference between its frequency

Fig. 12, Picture Display and Waveforms Resulting From a Leaky
Coupling Capacitor Between the Oscillator and Output Stages.
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Fig. 13. Picture Display and Waveforms Resulting From an Open

Bypass Capacitor in the Cathode Circuit of the Output Tube.

Fig. 14. Picture Display and Waveforms Resulting Froma Heater-
to-Cathode Short in the Vertical-Output Tube.

and the oscillator frequency will de- from a heater-to-cathode short inthe zero for a short time. This condition

termine the nature of the symptoms.

vertical-output tube,

The horizontal in the sweep current is evidenced by

portion in the center of waveform W3 the foldover in the center of the
Fig. 14 vresents the picture of the yoke current shows that the pattern.

display and the waveforms resulting

current stays at a steady value near

WILLIAM E. BURKE

The Capacitor Package that means Quality

1 year service guarantee

When you see this package in the fa- This rigid system of quality con-
miliar red and black box, you know trol makes our unconditional one-
it contains “trouble-free’”” Planet year guarantee possible. But making
capacitors—mechanically and electri- Planet capacitors correctly from the
cally tested throughout manufacture. start means reasonable prices tool

PLANET MANUFACTURING CORPORATION
225 BELLEVILLE AVENUE TN

BLOOMFIELD, N. J. PLANET

Write for Catalog listing specifications on stock items.
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CHROME
FINISH!

You know XCELITE PLIERS stand up well
and make your work easier — but did you

No. 66C
know they’re available chrome-plated at 6-IN.
slight extra cost? It's well worth the DIAGONAL
added years of protection to their PLIER

good looks! The three shown are
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Notes on Test Equipment
(Continued from page 21)

covers of the double shield have been
removed to show the oscillator tube
and the pickup device. No directcon -
nection is made tothe oscillator sec -
tion of the instrument; therefore, the
amplitude of the signal available at
the output depends upon the position
of the loop with respect to the oscil-
lator tube V1. When the loop is close
to the oscillator tube, as in Fig. 1, a
large amount of signal is fed to the
output; and when the loop is moved
farther away fromthe tube, the output
signal is reduced.

Frequency Compensation

The ideal attenuator would have
no effect upon the signal except to
control the amplitude. This ideal is
difficult to approach since some fre-
quencies will be attenuated more than
others. This results from the ca-
pacitances of associated circuits
being in parallel with the attenuator
network. For example, if the attenua-
tor network is connected to an amp-
lifier stage, the input capacitance of
the stage is in parallel with the at-
tenuator. This capacitance bypasses

some of thesignal around the network.

The amount of bypassing increases
as the frequency increases.

To correct for this frequency
discrimination, compensating net -
works are used. T wvo examples of
attenuators employing frequency
compensation are shown in Figs. 2
and 3. Fig. 2 is the vertical-attenuator
section of the General Electric Model

Fig. 3A. Vertical Attenuator of a Jackson
Model CRO-2 Oscilloscope.

Fig. 3B. Partial Schematic Diagram of At-
tenuator Shown in Fig. 3A.
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Centralab P.E.C.* Kits
that save time,

cut your

parts investment

Centralab Plasti-Pak No. PCK-45
gives you a handy shop stock
of 45 Printed Electronic Circuits

$24.00
including hinged-lid
plastic container
suggested net
price

With Centralab’s PCK-45, you have at your
fingertips the equivalent of a stock of 106
ceramic-based resistors and 133 ceramic
capacitors.

You're glad you have this kit, every time
you run up against one of the millions of old
radio and TV sets that were built before
P.E.C.’s were used. Instead of wasting time
trying to locate a shorted or intermittent
component, you simply replace an entire
section of an old-stvle circuit with a
single P.E.C. — and that’s that!

That makes sense, doesn’t it? You don’t
replace only one old, worn-out component; you
replace all the components of the same age,
easily and inexpensively — and you end
another service headache.

Centralab’s Plasti-Pak No. PCK-45 can be
one of the handiest service “‘tools” you have in
your shop. Order one from your Centralab
distributor.

Write for Centralab Printed Electronic
Circuit Guide No. 3 that shows circuit
schematics to help you install P.E.C.’s.

Centralab Plasti-Pak No. PCK-18
.

-

$9.00
including hinged-lid
plastic container

suggested net price

You get 18 Printed Electronic Circuits —
nine of the most popular types in ratio to
usage. Enough circuit elements to replace 42
old-style resistors and 52 old-style capacitors.
Order from your Centralab distributor.

:) I E B N B Em BN EE . 1

To get your free copy of Centralab I
Printed Electronic Circuit Guide No. 3,

write CENTRALAB I

A Division of Globe-Union Inc. l

942D E. Keefe Avenue I

Milwaukee 1, Wisconsin J

Y-655
Il I B =E T En N - B .-
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DOUBLE-DUTY

Spots the Trouble and Quickly Corrects
it—without removing tube from set!

Now it's easy to save thousands of

wea

oney-Maker

Size only 117"x71," x5

k and inoperative TV picture

tubes. As much as 80% of the troubles
which arise in picture tubes may easilv
be repaired with the CRT. This amaz-
ing portable instrument creates new
profitable picture tube repair business.
Saves servicing time, speeds work.
Assures more satisfied customers.
Eliminates tube transportation. Saves
money on trade-in reconditioning

And

at such low cost, the CRT quickly

pays for itself —and continues to make
big profits for TV service-dealers.

See Your Distributor or
Write for Bulletin No. 102-R

B&K MFG. €8. 3731 N. Southport - Chicago 13, lllinois

TESTS and
REPAIRS |

Amazing
Low Price

‘CATH

4%

No exira accessories necessary

EJUVENATOR
\

\\\\ESTER

DOES ALL THIS

TESTS FOR Emission,
Inter-Element Shorts,
Leakage, Open Circuits,
Grid Cut-Off, Gas Content,
Probable Useful Life

RESTORES Emission
and Brightness

REMOVES Shorts
REPAIRS Open Circuits

Less than one foot long.
Weighs only five pounds.

68

1440 pgs.

OFFICIAL BUYING
LUIDE OF THE
INDUSTRY

1440 page MASTER

Fully catalogs q d R
Radio-Ty-

Eicham for everything in Electronics
parts - Make rapid selections from one industry-
- s wide MASTER CATALOG complete with
Trans- SPECIFICATIONS, ILLUSTRATIONS,
mitters, DESCRIPTIONS, DIAGRAMS, PRICES on
"“"e‘r:" uip- thousands of Radio-TV-Electronic parts
nece;,er';':"“' and eguipment.
Eapacitore, ™ NEW! 1955 BUYING GUIDE
Antennas,

Resistors, List $6.50 As low as
(’:zmls &d.ﬂelz&ys,

ecordin, X

pa sys'efns' 3;;.-;535 .000 - Fully indexed $ 95
Hardware, « Over 8,500 -84 x 11 from
Toals, etc., etc. illus. * Weighs 6 bs. parts

distributors

UNITED CATALOG PUBLISHERS, INC.
110 Lafayette Street, New York 13, N_Y,
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4ST2A3 oscilloscope. Fig. 3 is the
vertical-attenuator section of the
Jackson Model CRO-2 oscilloscope.
The A sections of each figure show
the actual appearance of each attenu-
ator, and the B sections are the sche-
matic diagrams for each attenuator.
The frequency-compensating trim-
mers are indicated on the photographs.

Fig. 2B includes a schematic
diagram of the low-capacity probe
furnished with the GE oscilloscope.
Although it is not designed for that
purpose, the probe does have some
attenuation associated with its use;
therefore, frequency compensation is
provided for it in addition to that in-
corporated in the vertical attenuator.

‘§ ’’’’ 1l

INPUT

-: ouUTPUT

R
A N

Fig. 4. Simplified Schematic Diagram of a
Frequency-Compensated Voltage Divider.

The probe circuitcanbe repre-
sented as in Fig. 4, and this diagram
serves to illustrate the prinicple of
frequency compensation of a voltage
divider. C1 has been disregarded
because its reactance is very low at
the frequencies involved. When the
value of RO times the value of C11
equals the value of R1 times the
value of C3, the voltage division be-
tween the input and output is inde -
pendent of frequency. C3 is made
variable so that this condition can be
easily obtained. The capacitance of
the probe cable C. is effectively in
parallel with C3 and must be con -
sidered in making the calculations.
In addition tothe compensation of the
probe, compensation of the attenuator
is used and is provided by trimmers
C9 and C10. These trimmers are
adjusted at the factory so that the
oscilloscope willgive the best square -
wave response onthe various ranges.

Impedance-Matching Considerations

Another feature of the ideal
attenuator would be that the attenuator
would cause little or no change in the
impedance of the circuits with which
it is associated as it is adjusted to
various degrees of attenuation. This
is especially important when highfre-
quencies are involved, as is the case
when a TV sweep signal is applied to
the inputterminals of a TV receiver.

For best results, the input im-
pedance of the attenuator should
match the impedance of the circuit
at the point to which the attenuator is
connected; also, the output impedance
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Fig. 5. Ladder Type of Attenuator.

of the attenuator should be matched.
This should be true for all ranges of
the attenuator. The addition of a
continuously variable section at the
output of the attenuator alters the
the attenuator impedance sothat it is
not the same for all settings of the
attenuator. Improper impedance
terminations in a sweep generator
result in changes in the response
curve and also result in changes in
the attenuation factor.

A form of attenuator that is
frequently used is the ladder type
shown in Fig. 5. When the values of
the resistances shown are properly
chosen, very good matching proper-
ties are obtained at any setting of
the attenuator. The values are com-
monly chosen to give a ratio of ten
to one between steps. Any fraction
of the output signal at a given switch
position can be obtained through the
use of the variable potentiometer at
the output of the attenuator.

The impedance of the output
cableusedwith an RF or sweep gene-
rator should match the output im-
pedance of the attenuator as closely
as possible so that there will be no
reflections onthe cable. Suchreflec-
tions are manifested by a change in
response as the cable is grasped or
moved. When the output circuit of
the attenuator includes a vernier con-
trol, the impedance match can be
exact at only one setting of this con-
trol; and slight mismatching will be
obtained for other settings. For this
reason, some manufacturers prefer
to place the vernier control at the
output end of the cable so that fewer
reflections will result. The output
cable for the General Electric Sweep
Generator, Type ST-4A, employs this

1~
o

Fig. 6. Output Cable With Vernier Attenu-
ator for the GE Sweep Generator, Type
ST-4A.
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type of vernier attenuation. A photo-
graph of the cable and termination
box appears in Fig. 6.

Shielding

Practically all present-day RF
signal generators are heavily shielded
to prevent unwanted radiation. The
signal-generating section of the in-
strument is commonly shielded by a
single- or double-shield box; and in
some cases, a triple-shield box may
even be used. In order not to lose
the advaatage gained by this shielding,
the attenuator should also be shielded.
The generator signal is usually fed
to the attenuator at full strength and
could be radiated from all sections
of the attenuator if no shielding were
used.

The step-attenuator section of
a Hickok Model 695 TV-FM align-
ment generator is shown in Fig. 7.
The shield case which houses this
ladder type of attenuator has been

ﬂ A= 0y 0‘“

b, .

Fig. 7. The Output Attenuator of the Hickok
Model 695 TV-FM Alignment Generator.

detached from the front panel and
turned on its side sothat the individual
sections of the attenuator arevisible.
Each individual section of the attenu-
ator is partially shielded from the
next, and the whole assembly is
shielded by the attenuator case itself.
Shielding becomes more important
as the signal attenuation becomes
greater and greater. If no shielding
were used, a level might eventually
be reached where radiation from
the entire attenuator would be greater
than the signal developed across the
output of the attenuator.

Formulas for calculating the
attenuation factors and impedance-
matching characteristics of attenu-
ators may be found in various text-
books. These attenuators include the
L-section, the T-section, and the
more complicated multiple-section
attenuators. Examination of the
formulas will show that attenuator
design is not exactly simple. As was
pointed out near the beginning of this
article, the simplicity of operation
of a controlis oftenin direct contrast

te Replacement “Reclifier
that s Right!

all

types
available
from your
parts
distributor

INTERNATIGNM.

RECTIFIER

El Segundo, Calif. ORegon 8-6281

NEW YORKe CHICAGDO

World's Larges! Supplier of
Luality Industrial Rectifiers

CORPORATION



to the amount of thought expended in
the original design of the control.

PYRAMID MODEL CRA-1
CAPACITOR-RESISTOR ANALYZER

The Pyramid Model CRA-1
capacitor -resistor analyzer is a pro-
duct of the Pyramid Electric Com-
pany, North Bergen, New Jersey,
and it affords a variety of checks for
the condition of capacitors and re-
sistors. A photograph of the Model
CRA-1appears in Fig. 8. The instru-
ment will measure resistance and
capacity. Itwill also measure leakage,

power factor, and insulation resist-
ance of capacitors. In addition,there
is provided a QUICK CHECK feature
withwhich a capacitor canbe checked
for anopen or shortedcondition while
still inthe circuit andunder operating
voltages.

Capacitance andresistance
values are obtained through the use
of bridge circuits. Bridge balance
is indicated by the opening of an elec-
tronic eye. The electronic eye also
indicates the open or shorted condi-
tion of capacitors during a QUICK
CHECK test.

/ PRINTED CIRCUIT '

UNIVERSAL

you can see why C-D is always the leader

THE ONLY CERAMIC WITH THE
MILLION-DOLLAR BODY 4

C-D Ceramic Capacitors are made

from beginning to end under one roof
in a huge plant devoted completely to

ceramic capacitor production. Every
process . . . every ingredient is under
constant control. You can see the
reasons for C-D’s outstanding
superior quality.

And to help you, C-D Ceramic

Capacitors are packaged in compact,
crystal-clear, easy to handle and always usable
plastic boxes (no extra charge). That's why
Distributors who know carry the complete C-D
line. See your C-D Distributor today. He’s listed
in your local Classified Telephone Directory.

There are more C-D capacitors
in use today than any other make.
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FUQUAY SPRINGS, N <

EPENDABLE

& GorNELL-DUBILIER

MASS.; PROVIDENCE AND HOPE VALLEY, R -
SUBSIDIARY

A

CAPACITORS

. NEW BEDFORD, WORCESTER AND CAMBRIDGE,

INDIANAPOLIS, IND.; SANFORD AND
THE RAOIART CORPORATION, CLEVELAND, O.

Fig. 8. Pyramid Model CRA-1 Capacitor-
Resistor Analyzer.

Leakage indications and insula-
tionresistances are shownby afront -
panel meter. The leakage scalesare
from O to 5 ma and from O to 50 ma.
Measurements of the insulation re-
sistance can be made up to 20,000
megohms in two ranges. The meter
is also calibrated with scales from
0 to 60 volts and from 0 to 600 volts
in order to measure the voltages
applied to capacitors during leakage
tests. Any voltage withinthese ranges
canbe selected by use of the ADJUST
VOLTS knob.

Capacitance measurements may
be made from 10 micromicrofarads
to 2,000 microfarads in four ranges.
Resistance measurements may be
made from 100 ohms to 25 megohms
in two ranges. A QUICK CHARGE
feature provides for fast charging of
capacitors of large value when making
checks for insulationresistance. One
position of the function-selector
switch provides for discharging the
capacitor after testing. Readings of
the power factor canbe obtained from
0 to 75 per cent.

Two sets of test leads are sup-
plied; one for the QUICK CHECK
tests and the other for all the rest of
the tests.

Dimensions of the instrument
are 14 by 9 1/4 by 5 1/2 inches.
Weight is 15 pounds.

PHAOSTRON MODEL 555
MULTIMETER

The Phaostron Model 555 multi-
meter shown in Fig. 9 is a product
of the Phaostron Company, 151 Pasa-
dena Ave. South Pasadena, California.

The meter movement is en-
closed in a shatterproof, antimagnetic
metal case which protects the move -
ment from stray magnetic fields.
The meter scale is 4 7/8 inches, and
the entire instrument measures 6
1/8 by 4 5/8 by 2 1/8 inches.

The Phaostron Model 555 is
designedto indicate voltages and cur -
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Fig. 9. Phaastran Madel 555 Multimeter.

rent for both AC and DC, to indicate
output in decibels, and to indicate
resistance. The fact that current
measurement for AC is provided is
of particular interest, inasmuch as
this function is not commonly found
inmultimeters. The sensitivity rating
of the instrument is 20,000 ohms
per volt on DC ranges and 2,000 ohms
per volt on AC ranges. Accuracy of
the meter is stated as being three
per cent on DC ranges and four per
cent on AC ranges.

Voltage ranges for both AC and
DC are provided as follows: 0 to 1.5,
5, 15, 50, 150, 500, and 1500 volts .
Current ranges for DC only are pro-
vided as follows: 0 to 5,150,and 500
microamperes; 0 to 1.5, 5, 15, 50,
150, 500, and 1500 milliamperes;
and Oto 15 amperes. Current ranges
for AC are the same asthose for DC
except that the three ranges for
microamperes are not provided.

Four positions for resistance
measurements cover the range from
.25 ohm to 10 megohms. The posi-
tions are marked: Rx 1, R x 100,
R x 1K, and R x 10K.

Six ranges provide for output
measurements from -10 db to+56 db.
The zero-db reference level into a
500-ohm line is 1.73 volts.

The seven positions of the
function-selector switch are marked
OUTPUT,A.C.V., A.C.AMP.,D.C.V,
D.C.AMP., OHMS, and TRANSIT.
When the switch is in the position
last mentioned, the meter movement
is shunted for protection when the
meter is not in use or is being
transported.

Fig. 10. Phaastran Model 555 Multimeter
in Leather Carrying Case.
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The dial is calibrated with
scales of different colors for ease in
selection of the proper scale.

The meter is supplied with a
flannel carrying case, and a leather
carrying case with a leather shoulder
strap is available as an accessory.
The test leads may be stored in a
compartment of the case, as
illustrated in Fig. 10.

There is alsoavailable a panel-
mounting adapter which makes it
possible to panel mount the instrument
if desired.

NEW TUBE-TESTER ROLL CHART
FOR EICO TUBE TESTERS

EICO announces the availability
of a new roll chart for EICO tube
testers. This chart (number 625-04)
contains listings of the latest tubes
released by leading tube manu-
facturers. The chart maybe obtained
from EICO jobbers or by sending
$1.00 direct to EICO, the Electronic
Instrument Co., Inc., 84 Withers St.,
Brooklyn 11, New York.

PAUL C. SMITH

"“The jack of all trades
is master of none ...”

Thats whiy

FREE .

QUAM catalog
listing over 100
exact replacement
speakers.

Each one is designed to do a
specific job—and to do it as well
—or better—than the original
speaker.

QUAM speakers are built for
quality—not compromise. They
are exact replacements  every
one of them—with the right
magnet, the right power handling
capacity, and the right size to

do the job you—and your
customers—want them to do.

ask fo QUAM the quaﬁﬂf line foral o speakmmds

QUAM-NICHOLS COMPANY

K

234 East Marquette Road . Chicago 37, Illinois
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IMPORTANT —if you're one of the many
readers who have written us about getting
BACK ISSUES OF “"PF REPORTER"—

A VERY LIMITED NUMBER OF THE FOLLOWING BACK ISSUES
IS AVAILABLE ON A FIRST COME, FIRST SERVED BASIS:

wiNnex
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MAY-JUNE 1953

Featuring: Vertical
Sweep Systems; UHF
Circuits; Ailing Picture
Tubes: Stock Guide for
TV Tubes:; Reflex
Speaker Enclosure;
Non-Intercarrier Re-
ceivers—plus regular
departments.

JULY-AUGUST 1953

Featuring: Servicing
with the Scope; Hori-
zontal OQutput Trans-
former Replacement;
Testing Selenium Rec-
tifiers; A Compact
Quality Amplitier;
UHF Circuits; etc.

NOV.-DEC. 1953

Featuring: Service Shop
on Wheels: Causes and
Cures for the Narrow
Picture; Compatible
Color TV; Test Probes;
UHF Field Survey;
New Design Features;
etc.

JANUARY 1954

Featuring: An Intro-
duction to Color TV
(6 articles): Record
Changer Servicing:
Cascode Tuner Instal-
lation; Checking Videco
Response; Stocking the
Tube Kit; etc.

FEBRUARY 1954

Featuring: Transistors;
Color TV and Test
Equipment; Mathe-
matics for Servicing:
Intermittent Recorder;
the Williamson Ampli-
fier; UHF Circuits; etc.

MARCH 1954
Featuring: Improving
UHF Installations;
Horizontal Deflection
Waveforms; TV Picture
Analysis: Transistor
Developments; etc.

APRIL 1954

Featuring: Antenna
Principles: Receiving
Tube Operation; How
Much Is Your Labor
Worth?: Universal
Substitute Speaker;
Profitable Auto Radio
Servicing; etc.

MAY 1954

Featuring: Color TV
Course; TV Sound IF
Systems; Servicing
Specialized Equipment:
Horizontal AFC Cir-
cuits; Concertone Tape
Recorder; etc.

JULY 1954

Featuring: Color TV
Course; Ampex Tape
Recorder; TV Sound [F
Systems: TV Color-
math; Servicing Spe-
cialized Equipment:
etc.

OCTOBER 1954

Featuring: Color TV
Course¢: Resistors;
UHF: Stock Guide for
TV Tubes: Colorblock
Reference Chart; Sig-
nal-Seeking Tuners;
ete.

NOVEMBER 1954

Featuring: Color TV
Course; Magnetic Re-
cording: From Split-
Sound to Intercarrier:
UHF Circuits and Serv-
icing; Special Circuits
in Communications
Receivers; etc.

DECEMBER 1954

Featuring: Color TV
Course; Vectors; Rota-
tor Repair; Bias for
Magnetic Recording:
Colorblock Reference
Chart; Special Servic-
ing Tips; etc.

HOW TO ORDER BACK ISSUES

Since quantities are very limited—we'll
fill your orders on a first-come-first-
served basis. Single copies are avail-
able at 35¢ each postpaid. Any 4 back
issues will be shipped for $1.00. Be sure
to indicate alternate selections, since
our supply of certain back issues may be
completely sold out by the time we re-
ceive your order. Please include remit-
tance.
ORDER FROM

PF REPORTER
220) East 46th Street, Dept. B,
Indianapolis 5, Ind.
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Applying the
Finishing Touch
(Continued from page 25)

switches should be identified as to
their functions. Not all commercial
equipment is labeled; therefore,
identification of control functions is
necessary withthose units which lack
it. When units made by various manu-
facturers are assembled into one in-
stallation, it may be desirable to re-
place the several different styles of
identification with one uniform style.

Probably the easiest way to pro-
vide lettering for identification of
equipment and panels is to use de-
calcomanias or decals, as they are
commonly called. Representative
examples arethe '’ Electronic Equip-
ment Decals'' produced by the
TEKNI-LABELS Co., 732 S. Victory
Boulevard, Burbank, California.
These are produced in a variety of
letter and background colors so that
they may be applied to almost any
piece of equipment. Some of the avail -
able combinations are: white letters
on a transparent background, black
letters on a transparent background,
white letters on a black background,
and gold letters on a transparent
background.

A great variety also exists in
the titles which are reproduced in
these decals. These titles cover such
a wide range of control functions that
only rarely is it necessary to make up
a new word from single letters.

Decals are especially useful to
those service technicians who con-
struct some of their own test equip-
ment and like to have the equipment
appear as neat as possible. Fig. 2 is
a photograph of a remote-control unit
which was constructed inour labora-
tories for use in controlling our color
and monochrome transmitting equip-
ment. All switch functions have been
identified clearly through the use of
decals with white letters on a trans-

Fig. 2. Decals Used for Panel Lettering.
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(A) Before.

(B) After.

Fig. 3. Record Changer Before and After the Application of Flocking Material.

parent background, and the unit has a
neat appearance,

Felt Flocking

A flocking gun, originally in-
tended tobe usedfor reflocking phono-
graphturntables,canbe used for many
other purposes. Flocking material is
composed of felt fibers and has excel -
lent sound-absorption qualities.
Speaker cabinets, phonograph com-
partments, and other cavities can be
lined with this material in order to
reduce sound reflections and reso-
nances. In addition, flocking
material comesin a variety of colors
sothat the color whichis selected can
complement the rest of the installa-
tion. Many decorative designs can be
achieved by using multiple layers of
various colors of this material.

Re-covering a turntable which
might be scratched and peeling can
restore a player or changer to a use-
ful and neat-appearing condition.
Fig. 3A is a photograph of a 45-rpgm
record changer as it was received
for repair. The plastic cover on the
turntable had warped and had peeled
away from the turntable, and it was
decided to apply flocking material to
the turntable instead of attempting to
replace the plastic cover. Fig. 3B
shows the changer after the flocking
operation had been completed.

Since the flocking material ad-
heres only to the areas where the
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cement is applied, removal of the
turntable from the changer is un-
necessary. Any holes which might
allow the flocking material to pene-
trate tothe inside of the changer must
be covered, and this is best accom-
plished with masking tape. Any holes
in the sides of the changer base must
also be masked, because the changer
must be stood onend sothat the turn-
table surface will be vertical. Cement
is applied to the area on which the
flocking is desired, and the material
is sprayed on. It is advisable topro-
vide a backing board behind and a box
underneath the work area so that the
excess flocking can be collected and
reused.

The photograph in Fig. 4 shows
the arrangement used to apply the
flocking material. A cardboard box
was cut to provide an area which
would collect the excess flocking
material.

The use of a flocking gun pro-
duces a very even coating of felt, but
the gun itself isnot absolutely essen-
tial. A presentable job can be done
with a shaker type can.

Knobs and Door Pulls

The careful selection of control
knobs and door pulls can do much to
add to the beauty of a custom installa-
tion. A uniform knob style should be
considered whenthe various pieces of
equipment are of different manufac -

rangement When
Applying Flocking
Material.

Fig. 4. Typical Ar-

take

SPEAKERS
for

example

FACTORY-TAILORED TO SAVE YOU TIME AND MONEY

RCA Speakers for RCA Victor TV
receivers, radios, and phonographs

are specifically designed to save you
time and money by fitting right,
installing fast. Speakers are just
one example of how every RCA
ServicePart isFACTORY-TAILORED
to keep your servicing “on the go"
profitably. Remember : RCA Service
Parts are the only genuine replace-
ment parts for RCA Victor TV re-
ceivers, radios, and phonographs.

RCA SERVICE PARTS

RADIO CORPORATION
of AMERICA

SERVICE PARTS HARRISON, N.J.
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ture. There should be many sizes,
shapes, and colors of knobs available
from your distributor or from various
companies. Hardware stores stock
a variety of door and drawer pulls,
and a style might be found to comple -
ment the rest of the installation.
When new items are being added to
existing equipment, new knobs can be
procured from the manufacturer of
the original equipment. In this way,
all knobs will be identical.

Grilles

In a custom television installa-
tion, the selection of the grille cloth
to use is limited only by the desired
color. In a high-fidelity audio im
stallation, care should be taken so that
the grille cloth does not suppress
the higher frequencies.

Grilles can also be fabricated
from expanded and perforated metal.

HOTTEST IN

Model
TK1500

Clear Beam

HONTER

2 Bay Model MYH 50-2

New wave trap principle gives
extremely high gain, sharp di-
rectivity, in-phase tuning on all
channels. New, flat design for
low wind resistance!

THE FRINGES .. NATION- WIDE!

ALL-BAND
FRINGE
ANTENNAS

Each a peak performer jn its
field . . . a triple threat to any
fringe problem . . . with more

LTRI‘KING . dollar - for -dollar construction

value!

The Tri-King TK 1500 offers super fringe
performance through better design features. Half
wave electrical spacing between dipoles for higher
gain on every channel. Positive “back up action”
through the use of a full radar screen . . . acclaimed
industry-wide as the finest reflector ever designed
for ghost rejection and elimination of co-channel

interference! Fully
wind tunnel tested.
Available in single
bay (Model TK1000)
and Super, wide
spaced array
(Model TK1800).

Clear Beam

BIG CHIEF

2 Bay Model BC 12-2

An advanced conical-
Yagi with element diam-
eters varied for precision
tuning, matched
tivity and peak perform-
ance on high and low

band!

sensi-

CLEAR ANTENNA CORP.

B E A M Canoga Park, Calif. ® Chicago, Il #

affiliated with TEMPO TV products

warehouses in Seattle, Portiand, San Francisco, Honoiulu, Dallas, Kansas City, Chicago, Detroit, Baltimore

74

Copper and aluminum wire like that
used for window screening might even
be used if the grilles are confined to
small areas and are stretched tightly.
With any metal grille, care should be
taken so that mechanical resonances
are not induced by the speaker. The
material of the grille can be disguised
when desired by application of a very
light coat of flocking material. A
heavy coat can obstruct the passage
of the higher audio frequencies and
should not be used.

Renovation of Old Receivers

Many service shops receive
requests to renovate or replace the
radio chassis or the record player in
an old receiver having a beautiful
cabinet which the customer wants to
use. Such requests may be refused
because of lack of time and occasion -
ally because of lack of experience.
The following discussion is intended
to show that renovations of this type
may not be especially difficult.

The customer can select from
a catalog his choice of a tuner, amp-
lifier, record changer, and speaker if
desired. Mosttuners or tuner ampli-
fier combinations which are sold for
replacement purposes have dial
escutcheons in the kits. If the dial of
the new tuner is larger than the ori-
ginal radio dial, it is a simple opera-
tion to enlarge the dial opening inthe
cabinet and to mount the new tuner
and its escutcheon. If the dial of the
new tuner is smaller thanthe original
radiodialor has a far different shape,
then the escutcheon panel of the cabi-
net will have to be replaced. The
latter operation is not an easy one,
but it can be done.

The mounting templates which
are included with record changers
sold for replacement purposes will
enable the technician to determine
quickly whether or not a new mounting
board will be required. Enlarging or
reshaping the cutout in the original
mounting board should be easy, but
replacement of the mounting board
when it is glued in place is not easy.
Extensive modification of a cabinet
should be done by an experienced
carpenter or cabinet maker.

The majority of console cabinets
have the mounting board for the
speaker fastened by screws. It is
easy to remove these screws and the
board and to enlarge the hole to fit a
larger speaker. Modification of the
speaker enclosure for best accousti-
cal performance is an art in itself.
For information about this and about
anactual renovation project whichwas
performed on a cabinet, the reader is
referred to '' Audio Facts'' in the
March 1954 issue of the PF INDEX.

WILLIAM E. BURKE
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Shop Talk

(Continued from page 15)

ing the matrix, it requires amplifiers
and a DC restorer for each primary
color. See Fig. 1.

In the Motorola receiver, the
R - Y andB - Y system of demodula-
tion is employed, permitting the set
designer to use the color picture
tube itself as the combining or mat -
rixing agent. This does away with a
considerable amount of receiver cir-
cuitry. By bhaving direct coupling
between the color demodulators and
the control grids of the picture tube,
DC restorers can also be eliminated.

Another section where there
are fewer tubes in the Motorola re-
ceiver is inthe dynamic-convergence
network. In the CBS receiver, two
duo-triodes and half of a third tube
are employed in this section; in the
Motorola receiver, no tubes are used
for dynamic convergence.

(In the foregoing comparison,
we are concerned only with the re-
sulting effects of the design upon
servicing each of the receivers. No
attempt is being made to justify or
criticize one design as comparedto
the other. Both designs possess
certain advantages as well as
disadvantages.)

Case History No. 1

A CBS-Columbia Model 205
color receiver could not develop a
color picture. Whenever a color pro-
gram was on the air, all that the set
could produce was a black-and-white
picture. On black-and-white trans-
missions, set operation was normal.
From this behavior, the following
positive statements could be made:

All of the circuits which would
noticeably affect picture-tube opera-
tion were operating as they should.
This included the low-voltage and
high-voltage power supplies, the
vertical- and horizontal-deflection
stages, the dynamic-convergence
section, the RF and IF systems, the
audio section, and the first and sec-
ond video amplifiers. We also knew
that the picture tube was properly
adjusted insofar' as purity and con-
vergence were concerned. (It is far
more difficult to develop a good black~
and-white image on a color picture
tube than a color image.)

The initial observation enabled
us to eliminate a substantial portion
of the receiver. We could also eli-
minate all of the color video ampli-
fiers (and the DC restorers) following
the resistive matrix. The latter
elimination was possible because
black-and-white signals must pass
through these stages, and any defect
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inthem would prevent the appearance
of a normal black-and-white image.

The trouble then must lie in
those stages which were not eli-
minated, and they include those in
the chrominance section (up to the
matrix) and in the color -sync section.
In Fig. 2,the stages in these sections
use the following tubes: V16A, V16B,
V17, V18, V19A, V19B, V21A, V22,
V23, V24A, V24B, V15B, and V43B.

The next question is, ' How
many of these stages canwe eliminate
by logical reasoning?'' The answer
is, "' At least 5."" Let us see why.

The stage we seek for the
defect must be one which, when de-
fective, will prevent a color signal
from reaching the resistive matrix.
This cannot be done by either the I or
Q demodulators or their amplifiers
alone, and it is doubtful that troubles
in both sections would develop at the
same time. This could happen, of
course, but it is not usual. Hence,
V22,V23,V24A,V24B, and V15B may
be eliminated from our suspect list.

All of the remaining tubes (and
stages) are possible suspects because
a defect in any one could be respon-
sible for nocolor on the screen. Had
the reactance stage employed a
separate tube, it could have been in-
cluded with the last group to be
eliminated. This is because trouble
in this circuit would not prevent the
oscillator from functioning, even
though the 3.58-mc oscillations so
produced would not provide the pro-
per colors on the screen. Still,
colors would appear; however, V19A
and V19B are sections of the same
tube and hence must be considered
together.

The first step in defect locali-
zation — especially in the home —
would be tube testing. This was done;
and V16, a 6AN8, was found to be
defective. When this was replaced
with a good tube, color images could
be developed on the screen.

If the tubes had proved to be
good, then voltage checks in the home
would be next in order. In the shop,
signal tracing with a wideband
oscilloscope would have been more
fruitful.

Case History No. 2

One owner of a Motorola Model
19CT1 color receiver complained
of intermittent arcing inthe receiver.
This was cleared up by re-dressing
the high-voltage leads.

Accelerating voltages inlarge-
screen color receivers are about
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25,000 volts, which is considerably
more voltage than we find in present
black-and-white sets. Any lead-dress
problems are, therefore, correspond-
ingly greater in the high-voltage
circuits of color receivers. Arc-over
is a fairly common occurrence,
particularly on humid days; hence,
lead dress shouldbe given more than
a passing amount of attention.

It was also found that openings
no larger than a pin prick in the
insulation of the high-voltage lead
can produce arcing. Thistrouble can
usually be corrected by covering the
hole with some plastic electrical tape.

As a general rule, Central
Television service technicians were
instructedto check beam convergence
whenever any defect was encountered
in the high and low-voltage systems
and in the vertical and horizontal-
deflectioncircuits. A certain amount
of correction was frequently found to
be necessary; and with experience
the procedure could be carried out
in short order.

REVIEW

One of the criteria by which
high-fidelity amplifiers are judged
is the amount of audible hum appear-
ing at the loudspeaker. In a well-
designed system, hum level will be
approximately 70 decibels or more
below rated output. When the level
is this low, hum is no problem and
can be ignored; however, because of
component deterioration in all amp-
lifiers or because of poor design in
some amplifiers, an objectionable
amount of hum may appear. Then the
question is, '" How can the hum level
be reduced?'’

An article which does an
admirable job of providing some an-
swers to this problem appeared in the
January 1954 issue of Audio Engineer-
ing. This article is one of a series
entitled ' Handbook of Sound Repro-
duction'' and was written by Edgar
M. Villchur.

Audio Engineering magazine
is published monthly by Radio Maga-
zines,Inc., 204 Front Street, Mineola,
New York. Subscription rate for the
United States, its possessions, and
Canada is $3.00 per year. Single
copies are 35 cents each.

Probably the first logical step
to take in hum minimization is to
determine just how much hum is
appearing initially across the voice
coil of the loudspeaker. The measu-
rement procedure is as follows.
Disconnect the voice coil from the
amplifier, and substitute an equiva-
lent resistor of the proper wattage
rating. In the usual case, this might
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Fig. 3. Hum Voltage Obtained at Output
of Audio Amplifier.

be an 8- or 16-ohm resistor with a
wattage rating of perhaps 10, 20, or
30 watts, depending upon the ampli-
fier output. Then, with nothing con-
nected to the input of the amplifier
and withthe volume control wide open,
measure the hum voltage appearing
across the load resistor. This can
be readily done with an oscilloscope,
and the waveform might appear as
shown in Fig. 3. (A VTVM can also
be used to measure the hum output if
the VTVM is sensitive enough or if
the hum voltage is large enough. The
scope is the preferred method, how -
ever.)

If the value of the hum power
is desired, take the square of the
hum voltage (rms value), and divide
it by the load resistance. The result
is hum power. Then, by the use of
the formula:

Py
db = 10 log —— ,
Py
where
Pl = raled-power output,

P9 = hum-power output,

youcan obtain the number of decibels
by whichthe hum level is below rated
output.

After the actual hum power or
voltage has been measured, the next
step is hum localization and hum re-
duction. In any amplifier system,
the low-level stages require the
greatest protection. Seldom is it true
that hum voltage introduced in the
output stage reaches sufficient pro-
portions to cause annoyance. An old,
reliable procedure for localizing the
point of hum entry is to ground the
grid of eachtube successively, start -
ing with the output stage and working
back to the input. When you reach
the point at which gridgrounding does
not kill the hum output, then you know
that the hum is being developed in
that particular stage.

For humthat is developed in the
power supply, a useful instrument of
detection is an oscilloscope. Insert
a .1-mfd (or larger) capacitor in
series withthe vertical-input terminal
of a scope, and use this as a probe.
In order to be considered harmless,
the 60-cycle or the more usual 120-
cycle voltage present on the B+ line
should be about .01 per cent of the
B+ voltage or less. Components
which can cause excessive power-
supply ripple consist generally of
the filter capacitors and the voltage
rectifier. The latter is checked most
readily by substitution; the capacitors
can be checked by bridging them with
comparable units known to be good.
Any decided hum reduction is an in-
dication of a defective component.

There is also the possibility
that not enough filtering capacitance
was employed in the original design.
If this is the case, then additional
capacitance is inorder. The simplest
approachtothis problem is toreplace
the existing units with capacitors of
higher value.
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A fairly common source of hum
which most markedly affects low -
level stages is a 60-cycle signal in-
troduced intothe gridcircuits via the
tube heaters. All vacuum-tube ele-
ments are affectedto a certainextent
by the field of the heater. Transfer
of energy from the heater to the rest
of the tube takes place via electro-
static or electromagnetic coupling.
There are, inaddition,high-resistance
leakage paths of direct connection
between the tube elements and the
heater. Two such paths would be
created by leakage in the mounting
supports of the tube or leakage in the
tube -socket material. Thermionic
emissionfromthe heater to the cath-
ode provides still another path for
leakage.

QUTPUT
STAGE

HEATERS OF LOW-LEVEL S0MA
AMPLIFIER STAGES- 18 AMPS, OR MORE

Ri2 VOLTS EA CATHODE
CURRENT

Fig. 5. Method of Providing DC to Heaters
of Tubes in Low-Level Stages.

There are several ways of re-
ducing or eliminating hum caused by
heaters. The best method is to em-
ploy a low-voltage DC supply for the
heaters. Two suitable circuit ar-
rangements are shownin Fig. 4. R in
Fig. 4B provides the correct voltage
dropfor the tube heaters and is pref-
erably of the negative-temperature-
coefficient type. Another approach
is demonstrated in Fig. 5. The
heaters of the low-level stages are
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connected inseries with the cathodes
of the output stage. This network
forms part of the bias resistance for
that stage. The value of Ry should be
such that the total bias voltage is
kept at the correct level. Rg serves
to shunt the filament supply and to
keep the heater current at 150 milli-~
amperes. The AC components of the
signal are kept out of the heater string
by the 50-mid bypass capacitor.

Considerable hum reduction
from AC heaters may alsobe achieved
by one of the methods shown in Fig.
6. In Fig. 6A, a 100-ohm potentio-
meter is shunted across the 6.3-volt
heater winding, and the center tap is
adjusted for minimum hum output
fromthe amplifier. The effectis this:
when the tap is properly set, the volt-
age on one side of the heater winding
is equal and opposite to the voltage
on the other side. Cancellation then
occurs between the opposing electro-
static fields in the tube.

In Fig. 6B, application of a
small positive DC voltage to the
heater prevents emission from
heater tocathode and thereby nullifies
this avenue of entry for AC leakage
currents.

Aside from hum induced via
leakages from heater to cathode or
grid, another significant source of
hum is the chassis itself. It is com-
mon radio and television practice to
make ground connections by solder -
ing the particular component or
socket terminal directly to the
chassis.

In the case of low-level audio
amplifiers, the use of the chassis as
a grounding lead can cause audible
hum. When wires are haphazardly
grounded, the ground ends of the cath-
ode and the control-grid resistors
might not be terminated at the same
point on the chassis. If the distance
between the two grounding points
were several inches (as shown in
Fig. 7), then any AC currents cir-
culating through the chassis would
develop a minute AC voltage dropin
the chassis. This voltage would then
be effectively placed in series with

POWER
TRANS

HEATERS
= VA 2
RESISTANCE OF
CHAS3IS

Fig. 7. Alternating Current Through Chossis
Introduces Hum Voltage.

the grid signal. Voltage drops may
also be created by current induced in
the chassis. The chassis is a one-
turncoil sometimes called a '' ground
loop.""

(It is apparent that the foregoing
minute AC voltages will prove to be
significant only in low-level stages.
In high-level stages, the degree of
subsequent amplification is small, the
existing signal level is high, and little
damage results from extraneous AC
signals.)

To correct this condition, the
cathode and grid-resistor ground re-
turns are connected to the same point.
Somewhat more effective is the use
of a tinned-copper bus bar (No. 12 or
No. 14 wire) extending from one end
of the chassis to the other. All
grounding connections are then made
tothis line. Thebar itself is insulated
from the chassis except at one point,
usually at the input end. In this way,
all chassis currents are eliminated.

Additional pointers toward the
reduction of hum are:

1. Carefully place, relative to AC
fields, all conductors carrying low-
level signals. Power-supply com-
ponents and low-level stages should
be kept far apart, preferably on
separate chassis.

2. Shield all power components
and audio transformers.

3. Be careful to mount inductive
components such as transformers
and chokes so that they will make
90-degree angles with each other.
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1 Fig. 8. AC Voltoges
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This keeps unwanted energy transfer
between circuits at a minimum.

4, Use metal shields, and use
grid-cap shields whenever grid caps
are used. (NOTE: Aluminum shields
are nonmagnetic and therefore
deflect electrostatic fields only.)

5. For field cancellation, twist
each pair of wires carrying AC
current.

6. Shield all critical leads.

7. Connect chassis to actual
ground (earth).

The effect of the latter con -
nection is for the purpose of elimi-
nating capacitive hum pickup from
the AC line through the power trans-
former. The path for this hum is
shown in Fig. 8, and the connection
of a lead between chassis and earth
serves to short the capacitance
(Ccp) between these two points and
to break up the voltage-divider ar-
rangement through which the line AC
is brought tothe grid of the amplifier.

Incidentally, as the author of
the article points out, a test for hum
due to this source is made by noting
the tendency of the hum amplitude to
change when your hand is brought
close to or in contact withthe chassis.

From time to time, the service
technicianwill come across instances
in which the hum is due to several
sources. The only way to avoid aim-—
less (and time-consuming) search is
tostart withthe output stage and work
toward the input, cleaning up each
stage before the next one is tackled.
A good way to prevent prior stages
from affecting the stage being worked
on is by tube removal. If the hum is
created by the currents flowing in
these low-level stages,then the tubes
may be left in their sockets; but the
signal from these stages should be
grounded.

Knowing the frequency of the
hum signal will often prove helpful in
furnishing a clue to its source. Hum
stemming directly from the AC line
will be 60 cycles and will produce a
single cycle onthe scope screenwhen
the instrument is properly set up.
(A proper setup is made when a line-
frequency signal is used to control
the horizontal time base.) Hum
arising from the power -supply output
will be 120 cycles per second and
will develop 2 cycles on the scope
screen. In general, 60-cycle hum
will be far more prevalent than 120-
cycle hum.

MILTON S. KIVER
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In the Interest of Quicker Servicing

(Continued from page 17)
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Fig. 2. Schematic Diagram of the One-Tube Tuner.

with one of a different make, he de-
cided that he would continue using the
set only on the stations on the low
channels.

A short time after this incident,
another set of the same manufacture
was brought into the shop with the
same complaint. This set also em-
ployed a one-tube tuner.

Remembering the last case, the
technician immediately measured the
high-band oscillator coil for conti-
nuity. It was open, as the one had
been in the other set. The customer
was called and told what the trouble
was and how much it would cost to
replace the tuner. He consented to
the work.

— . —— . ——————— e ————

Fig. 3. Photograph of the Chassis Marked
for Cutting.
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The technician's next task was
to select a substitute tuner that would
give good results. There were three
things to consider in choosing a tuner:

1. It had to be in the 21-mc IF
range.

2. It had to use approximately the
same operating voltages as the
original.

3. It had to be small enough to fit
into the available space. The tuner
that the technician was able to locate
was a pentode type manufactured by

the Standard Coil Products Co., Inc.

A step-by-step outline of the
procedure used by the technician in
making this installation is given inthe
following:

Once the tuner was selected, it
was measured for width and length.
The original tuner was removed.
Since the replacement tuner was much
larger than the original, the area to
be cut out was marked off on the
chassis, as shown in the photograph
of Fig. 3. Note that most of the cut-
ting was confined to one end and one
side of the original hole. The small
square marked '"A'" is the place
where the technician cut a starting
hole for the hacksaw. This was done
with a chassis punch which was one-
inch square. Thehole could have been

made with a round drill of suffi-
cient diameter, but starting the hack-
saw would then have been difficult.

After the chassis was marked
and the starting hole was punched, the
technician proceeded to make the cut -
out with an ordinary hacksaw; how-
ever,the job would havebeen simpler
with a keyhole or compass type of
hacksaw because these types have no
frame toget in the way whenthey are
used in a confined area such as this.
After the cut was completed, the edges
were filed to eliminate the burrs and
roughness. This was followed by the
filing of notches to provide room for
the detent spring on the side of the
tuner and for the wires coming out of
the side of the tuner. These notches
may be seen in Fig. 4.

Fig. 4. The Finished Cutout and the Mount-
ing Brackets.
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The next step was to provide
some method of mounting the tuner
so that the top of its chassis would
project 3/4 inch above the main
chassis. This projection was neces-
sary because of the depth of the tuner.

|__§L,1
4
3

Fig. 5. Construction Details of the Mounting
Brackets,

The amount allowed gave sufficient
space underneath for the bottom
shield which covers the turret or
drum.

The method devised called for
the use of three brackets made in the
formof the one shown in Fig. 5. These
were made from strips of aluminum
3/32 inch thick. They were then
drilled for No. 6 mounting screws.

The photograph in Fig. 4 shows
the complete brackets in place after
the holehadbeen cut and filed and was
ready for the tuner. The completed
installation of the new tuner is shown
in Fig. 6.

The new tuner was wired into
the circuit exactly as the old one had
been. The reception was not so good
as expected, therefore the technician
measured the plate supply voltage sup-
plied to the tuner and found it to be
very low. He then realized that the
voltage would naturally be lower than
it would have been with the one-tube
tuner because of the higher plate cur-
rents drawn by the new tuner. By
paralleling the 10,000-ohm, 5-watt

resistor R91 with a 5,000-ohm, 5-
watt resistor, the technician found
that he was able to obtainthe desired
voltages on the plates of the tubes in
the tuner.

Fig. 6. The Completed Installation.
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The picture quality was still less
than it should have been. The techni-
cian spent several minutes examin-
ing the schematic diagram of the tuner
before he discovered the cause. In the
original tuner,there was noIF coupling
capacitor; instead, it was in the grid
circuit of the first IF amplifier. The
replacement tuner, however, con-
taineda coupling capacitor; therefore,
this meant that there were two
capacitors in series, thus cutting the
capacitance in half. The fact that this
capacitance was reduced resulted in
a high impedance to the signal, thus
cutting down its amplitude. After re-
moving the capacitor in the IF cir-
cuit, the only thing left to do was to
adjust the slug in the oscillator coil
for each channel. The setthen opera-
ted like a new one.

The technician found it neces-
sary to replace the old knobs with a
new set that was manufactured for
use with the Standard Coil tuner.
These he obtained from his local parts
dealer.

Before ending this discussion,
we would like to add this statement.
Although neither of the two tuners
which we have discussed here could
be repaired, we do not wish to imply
that none of them canbe repaired. On
the contrary, repair may be pos-
sible simply by following the same
trouble-shooting procedure which
this technician used. A great deal of
time may be saved by checking the
continuity of the coils immediately
after tube substitution has been tried.
If the coil is found to be open, then
replacement is advisable.

IN THE HOME

Pleasing the Customer

In making home service calls,
the technician must give customer
satisfaction. Not only must the cus-
tomer be satisfied that the receiver
is operating properly, but he must
also be convinced that the technician
performed his job in a business-like
manner. A pleasing personality is of
great assistance in the latter. The
following discussion presents some
ideas and a procedure which should
help to ensure complete customer
satisfaction.

It would be well to remember
that the customer may at the time
excuse the technician for tracking
mud on the rug, for breaking a vase,
or for making a scratch on some
furniture; but when needing service
again, he will remember those things
and may as a result call another
service company.

Whenit is bad weather withrain
or snow, it is a good practice for the
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service technician to wear overshoes
which can be taken off and left at the
front door so that the customer's
rugs will not be soiled. This is very
important since it is expensive to
have rugs or especially wall-to-wall
carpeting cleaned.

=

Everything should be removed
from the top of the television receiver
before service procedure is started.
This applies to all lights, boosters,
and any.decorative gadgets the custo-
mer may have locatedonthe receiver.
These gadgets may not be expensive
but may be very important to the
customer. Of course, if an indoor
antenna is employed, it will be neces-
sary to leave this connected and
located on top of the receiver; but
care should be taken that the antenna
is not upset and thus damaged or that
it does not cause damage tothe set or
any other object.

If the set is a table model, be
careful of the legs of the table on
which the television receiver is
resting. The best policy isto remove
the televisionreceiver fromthe table;
relocate the table in order to provide
work space, and thenreplace the tele-
vision receiver on the table. Follow
the same procedure after the set has
been serviced. This care on the part
of the technician may prevent damage
to the table or even to the receiver
which might be damaged if the table
should collapse.

If it becomes necessary to take
a chassis or evena complete receiver
intothe shop whenit is raining, sleet -
ing, or snowing, adequate covering
should be used to prevent spotting of
the cabinet or damage to the chassis
components by moisture. The same

£ i : \
: :

]

|
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applies to returning a chassis or
receiver in bad weather.

When transporting a chassis or
television receiver between the shop
andthe customer's home, care should
be taken to secure it so that it will
not be damaged or cause damage to
some other receiver if the truck
should make a sudden stop or a sharp
turn.

When it becomes necessary to
remove a chassis in the customer's
home, cover the floor with a large
drop clothon which to set the chassis
when itis removed. If a drop cloth is
not available, obtain some old news-
papers to use instead. This will pre-
vent soiling the customer's rug with
the chassis which is often very dirty.
A bill for cleaning the customer's
carpet can wipe out a considerable
portion of a week's profit or salary.
This also applies to hardwood floors
because they have a tendency to be
scratched. In the actual process of
servicing a television receiver, it is
a greattemptationtolay tools, screws
out of the back, high-voltage covers,
hot tubes, knobs, and other assorted
items on top of the set. Avoid this
temptation because a scratched or
blistered cabinet will not make the
customer appreciate your work. A
container in which to place the knobs
and miscellaneous screws should be
used. Place it on the floor where it
cannot be upset in the process of
servicing the set.

After a set has been repaired,
always make it a practice to replace
all screws and other hardware that
you may have removed. All shields
such as those for the high-voltage
section, the IF section, and the tubes
should be replaced with all of the
screws securely fastened. This is
necessary to make certain that the
shielding will be satisfactory.
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CENTERING RINGS

Fig. 7. Centering Device.

If the picture-tube face and
safety glass are dirty enough so that
the dirt can be seen, always clean
them if this can be done simply by
removing the front glass or the
chassis. If the picture tube is cabinet
mounted, mentionthe price for clean-
ing the screen while you are there.
This will be governed by your com-
pany's policy. A clean picture tube
will often showupas a bigger improve -
ment than the replacement of a weak
tube, at least it may appear to do so
to the customer.

There are a great many times
whenthe more experienced technician
will be able to remove the back from
areceiver, replace atube, and remedy
the customer's complaint all in a
matter of about 10 minutes. On calls
such as these, it would be well for
the service technician to stop and
consider the customer and his prob -
able attitude about hasty calls. If
the customer has had little or no trou-
ble with his set, he may not think any.
thing about the short time which was
takento repair his set; however, if he
has experienced trouble more often
or has had other trouble just prior to
this call, he may feel that he is not
getting good service or is not getting
his money's worth. In any case, it is

good business to take a little time to
check the operation of the controls;
to check for microphonic tubes; and
to adjust the focus, centering,picture
size, and linearity. Using a pattern
generator or test pattern, the techni-
cian can complete all these checks in
about 10 to 15 minutes.

The fact that the technician has
taken the time to make these checks
will create and maintain good cus-
tomer relations; and in addition, the
checks may indicate that other com-
ponents are in a weakened condition,
When this is pointed out to the cus-
tomer, the technician may be able to
sell some further service. We repeat
that an integral part of each service
call should be a complete adjustment
of the receiver.

On each service call, always
check the low-voltage rectifiers for
age. If theserectifiers are more than
a year old and if the trouble with the
receiver involves a stage that uses
considerable power (such as the
horizontal - output, vertical - output,
audio-~-output, or video-output stages),
it would be a good idea to replace the
rectifiers. This will help to prevent
call backs. If the set uses selenium
rectifiers, check their voltage output .
If the voltage is 15 per cent low, these
units should be replaced.

Inadjusting televisionreceivers
for proper operation,there will arise
occasions when neck shadow is very
difficult or even impossible to eli-
minate. This applies onlytoreceivers
using electromagnetic focusing and in
which the focus coil is moved to cen-
ter the picture. In these cases, check
the low-voltage power supply for
proper output voltage, because insuf-
ficient voltage cancause this trouble.
If the low voltage is satisfactory,
there are available magnetic rings
that can be installed betweenthe yoke
and the focus coil. These rings should
make centering much easier. A

Fig. 8. Chassis Carrying Handles.
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WIRE CAN BE
EASILY RIPPED BACK

END SEALEDx, A
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Fig: 9. STRIP-EASE Tubular Twin Lead.

photograph of such a setup is shown
in Fig. 1.

Carrying Handles

The carrying handles shown in
Fig. 8 are manufactured by Barb City
Industries, Inc., DeKalb, Illinois; and
they are items which should prove
useful and welcome to the home-
service technician. These carrying
handles,when properlyused, can pro-
tect the service technician's hands
from the sharp edges which are often
found on some television chassis.
In addition to this, they will make it
much easier tocarry the heavychas -
sis which is used in some large sets.
These carrying handles are so con-
structed that the weight of the TV
chassis keeps them firmly secured in
position, and there is little or no
danger of the handles slipping or
otherwise becoming disengaged.

New Lead-in

The twin lead shown in Fig. 9
is a new tubular type which is manu-
facturedby the RadixWire Co.,Cleve-
land, Ohio. This twin lead is more
flexible than earlier types of tubular
lead-ins and is easy to work with
because of its ''Strip-Ease'' feature

HOLE TO DRAIN
1 MOISTURE

! lv - i b L ] : =

Fig. 10. Drip Loop.
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which makes the conductors easy to
separate or rip back. Any end at
which moisture could enter the lead
should be sealed, as shown in Fig. 9.
This may be done by igniting the end
of the piece to be sealed, by letting it
burn for a short time, and by blowing
out the flame. The heat will cause a
sufficient amount of the insulation
material at the center to melt so that
the end will sealas shown. About two
minutes are required for the melted
material to cool and become a solid.

In using this or any other tubu-
lar lead-in, a drip loop (such as that
illustrated in Fig. 10) is required in
the lead-in before it enters the build-
ing. A small hole should be drilled
in the lowest part of thisloop to allow
any moisture to drain out.

Audio Output Stage as a
Voltage Divider

The author recently made a call
to service a Motorola Model 21T18R
for whichthe complaint was that there
was no raster and that the sound was
weak and distorted. The back of the
set was removed, a '’ cheater chord"
was connected, and the receiver was
turned on for a preliminary check.
It was noticed that the plate structure
of the 6W6 audio output tube became
cherry red after about 60 seconds of

operation. Substitutionof the 6W6 tube
failed to correct this trouble.

Stopping to analyze the situation,
the author remembered that the audio
output stage was sometimes used in
a voltage-divider network. A simpli-
fied block diagram of such a network

AUDIO ‘
OUTPUT

| 7*T_
B+

VIDEQOUT

e 250v

VIDEO
I UNER 3 OTHER oR
| | | OIHER MORE

T I

120 TD 150V

Fig. 11. Block Diagram of Voltage Divider.

is shown in Fig. 11. Since any tube
which was supplied from the 140-volt
line could short and cause the 6WB
tube to draw excessive current, the
author proceeded toremove the video
output tube (a 12BY7) which had its
screen grid connected to the 140-volt
line. The moment thatthe 12BY7 was
removed, the raster appeared, the
sound cleared up, and the plate of the
6W6 returned to its normal color.
Installation of a new 12BY7 cured the
trouble. Since excessive current had
been caused by the shorted tube, the

chassis was removed and the com-
ponents associated with the 6W6 and
the 12BY7 were checked. Either the
12BY"7 or any of the other tubes that
were supplied from the 140-volt line
could be removed from this receiver,
since this particular model used a
filament transformer to supply all of
the tubes. Obviously, in a series-
filament set, the tubes would have to
be substituted or checked on a tube
checker.

Voltage-divider networks of the
type shown in Fig. 11 have been used
in a large number of receivers and
were used as far back as 1950 in
some Crosley models. Most Crosley
models since 1950, most Motorola
models since 1952, most Muntz
models, most Trav-Ler models since
1950, many Silvertone models since
mid-1952, some Hoffman models in
1953 and 1954, some Sylvania models
in 1953 and 1954, and some of the
models of other manufacturers have
used voltage-divider networks. The
trend toward simpler and more effi-
cient television sets (such as those
using the new vertical chassis and
having 14 to 16 tubes in one 600-ma
series-filament string) will cause this
type of divider network to be used
more and more.

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

FREE
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Cat. No. 625
List Price $1.95

New, improved tube is semi-flexible — bends with-
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ANTENNA SPECIALISTS (The Antenna
Specialists Co.)

Catalog sheet introducing the all-new
“‘Baseball” Telescopic Automobile An-
tenna with many design improvements
including positive grounding and no wet-
weather shorting. See advertisement color
block insert.

ASTRON (The Astron Corporation)

Complete information about new Astron
Swing Bin Jr. capacitor kit containing
molded plastic, paper tubulay capacitors.
See advertisement page 46.

B & K (B & K Manufacturing Co.)

Bulletin No. 102-P tells how servicemen
can make money and retain customers
with new low-cost, portable CRT Cath-
oge Rejuvenator. See advertisement page
68.

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

Masterline TV Systems for communities,
hotels, motels, institutions and apartment
houses. See advertisement page 76.

BUSS (Bussmann Manufacturing Co.)
TV Fuse List. See advertisement page 4.

CBS (CBS-Hytron)

Reference Guide for Television Picture
Tubes. 2nd edition. See advertisement
pages 12, 13.

CENTRALAB. (Centralab—A Division of
Globe-Union, Inc.)

Bulletin No. 42-200 describing Printed
Electronic Circuit shop and service call
kit paks—4 types—in free metal or plas-
tic containers. See advertisement page 67.

CLAROSTAT (Clarostat Manufacturing
Co., Inc.)

New 1955 Catalog. See advertisement

page 34.

CLEAR BEAM (Clear Beam TV Antenna
Co.)

Descriptive Literature on B163 all-band

fringe antennas. See advertisement page

74.

JUST CHECK AND
MAIL THE CARD

1. Circle or check the cor-
responding numbers of lit-
erature you want to re-
ceive.

2. Fill in your complete

name and address.

3. Detach and mail self-
addressed card. No post-
age necessary.

CATALOG and LITERATURE SERVICE

valuable manufacturers’ data available to our readers
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11D.

12D.

13D.

14D.

15D.
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17D.

EBY (Eby Sales Company)

Descriptive literature on sockets, shields,
TV Harnesses, TV Accessories, TV Serv-
ice Equipment, Antenna Crossovers and
Couplers. See advertisement page 84.

EICO (Electronic Instrument Co., Inc.)

12-page EICO Catalog describes 38 kits
and 42 wired instruments, including
scopes, VTV Ms, generators, tube testers,
etc. Shows how to save 50%,. See adver-
tisement page 75.

ELECTRO-VOICE (Electro-Voice Manu-
facturing Corp.)

New, colorful, easy-to-use disc type
phonograph cartridge Interchangeability
Guide. Shows at a glance the correct E-V
model to replace any popular crystal or
ceramic phono-cartridge. See advertise-
ment page 26.

FINNEY (The Finney Company)
Catalog sheet with performance facts and
technical data. See advertisement pages

IRC (International Resistance Co.)
Catalog Data Bulletin—DC8C. Insu-
lated carbon and wire-bound résistors.
See advertisement 2nd cover.

JENSEN (Jensen Industries, Inc.)
Wall Chart. See advertisement page 80.

MASTRA (The Mastra Company)
Catalog sheet describing a new extra
rugged and roomy tool carrier for radio-
TV servicemen, which holds up to 250
tubes and will support a 350-pound
weight. Dealer’s price $22.95. See adver-
tisemenit page 80.

MOSLEY (Mosley Electronics, Inc.)
Literature describing TV outlets and wir-
ing supplies; schematics, wiring informa-
tion, specs, etc. See advertisement page
86.

. QUAM (Quam-Nichols Co.)

New Catalog 70. See advertisement page
71.

19D.

20D.

21D.

22D.

23D.

240.

250.

26D.

27D.

RADIO CITY (Radio City Products Co.,
Inc.)

Combplete Catalog Describing RCP’s line

of test instruments and equipment. See

advertisement page 28.

RADIO RECEPTOR (Radio Receptor Co.,
Inc.)

Revised Bulletin No. 199 on servicing of

selenium rectifiers, including test circuits

and simple chart of common rectifier

troubles. See advertisement page 54.

SANGAMO (Sangamo Electric Co.)

Engineering Bulletin TS-113. Plug-in pa-
per tubular for printed circuit chassis.
See advertisement color block insert.

SONOTONE (Sonotone Corporation)

Sonotone Phonograph Modernization
Manual. Sonotone Cartridge Replace-
ment Chart. Literature on New Sonotone
Cartridges. See advertisement page 59.

SYLVANIA (Sylvania Electric Products,
inc.)

Reference Guide to Series String Tubes

for television. See advertisement color

block insert.

TACO (Technical Appliance Corp.)

Four-page Catalog on ‘“TACOPLEX™
signal distribution equipment, Form No.
13535, for apartments, hotels, institutions,
etc. See advertisement page 40.

VOKAR (Vokar Corporation)

Imperial Vibrator Replacement Guide.
See advertisement page 76.

WEN (Wen Products, Inc.)

Consolidated Data & Price Sheet:—illus-
trating and briefly describing all items of
the Wen line. Also lists accessories and
replacement parts for all. See advertise-
ment page 56.

XCELITE (Xcelite, Inc.)

Catalog pages covering all the newest
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Your answer to those calls for a

PRINTED CIRCUIT
REPLACEMENT CAPACITOR

Perhaps you've already had calls for printed circuit replacement
capacitors. Now you can offer your customers the first mass produced
capacitors for printed circuit chassis. Remember, the new Type 36
plug-in tubular is an exact replacement for most of today's new printed
circuit chassis. To stock up now, see your Sangamo jobber or write direct.
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MOISTURE- BAKELITE
-, RESISTANT MOLDED CASE
END FILL

Exact replocement
‘n most of today’s
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G-C LUMINOUS LITE-KOAT KIT  G-C PICTURE TUBE EXTENSION  G-C ELEC. RESISTOR CEMENT G-C SILVER PRINT G-C DE-OX-ID KIT G-C TV PORTO MIRROR

Coat dials, switches, etc., with Extends picture tube leads from  Ideal for resistors, appliances, Pure silver compound used to Handy contact cleaner for Heavy chrome plated mirror for

J b o 5 s 5 p A H i switches. controls, relays. Kit et i
this long-life, non-poisonous chassis to tube when servicing  etc. Heat-proof, hardens like repair printed circuits. Handy contains 2 oz De-Ox.id and adjusting TV sets. Rubber lined

“glow in the dark’’ coating. set. Complete, 48 inches. porcelain. for touch-up, labs, etc. dl ey spring clamp.
No. 184-0 NET 5195  No. 8856 NET $1.58  No.27-2 2-o0z. bottle NET $8.33  No.21-2 Troyoz. NET $4.65 needle-type injector. No. 8198 NET $2.58
No. 8460 NET $0.99
-
ST
i)
G-C STRIP-X G-C CREME-O-WAX POLISH G-C CABINET REPAIR KIT C-C RECORD TURNTABLE FELT G-C PLASTIC STOCK BOX

Removes insulating enamel from  White, non-staining polish for  contains 10 shades of shellac sticks, stains, varnish, brushes, Ready-cut replacements, center  Handy, covered polystyrene box

wires for easy soldering. Simply  furniture, TV and radio cabinets. h i f hole. for stocking screws, nuts, re-

dip and wipe! Dries to hard gloss. everythingiforjcabinetirepairsyEasylto]use? Ne. 1282 774" dia. NET $0.30 sistors, capacitors, etc. 4x4x2'5.

No. 26-2 2 oz. bottle NET $0.33  No.95-16 16-0z. bottle NET $0.66  No. 901 NET $450  No. 1293 973" dia. 42 No. 8022 NET $0.36
No. 1234 117%%° dia. 51

GENERAL

RADIO-TV
SERVICE AIDS

G-C FUSE CONNECTOR
LA d’z wz (uazm Regular type used on car radios,
red, green, blue, amber, opal, c E hﬂ E hl "' etc. 214" long x 34" dia. For 15°
clears(lspecify‘,. 6" mtg. hole.
No. 7910

NET 30.27 No. 1749 NET $0.15

G-C '2” JEWEL SIGNAL LIGHT

" ELeCTRONIC () HARDWARE *

!
G-C INSPECTION PSIRROR h G-C TEST LEAD PLUG INTERCHANGE KIT c o G-C ELECTRONIC HAROWARE LAB G-C SWEQISH STEEL SHIMS
Get into those hard-to-reac 1o switch alligator clips, b | de | hone ti ontains 60 most popular items in G-C 50 Line, each in hinged cover  Leatherette kit includes 16 high
corners, inspect coils, connec- Eiats‘:dop'savgiz c:ségﬁo?ésc;,p,:' e;:';,a?: r%‘;lgas',‘ds%alacek-ugs, PRONETIPS-  pox. Good looking steel rack (97 x 13}," x 2147) for bench or wall  grade shims for speaker repaoxr.

tions, etc. mounting included in kit without charge. Sizes: 004", .0067, 008", .010",
No. 5099 NET $0.33  No. 7743 NET 51.95  No. 3660 NET $13.50  No. 701 NET $0.54
/”// i bt o
F . ol "y
Ve 2% m.«..-‘
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G-C NE-O-LITE TESTER G'CW‘RLELNECN’;'“‘:%TO G-C TUBE & PARTS EXTRACTOR  G-C MINIATURE TUBE PULLER  G-C UHF HOLLOW LINE CAPS  G'C BO ELIMINATOR
Neon glow lamp circuit tester Complete kit | th h 4 Originally designed for Signal  Suction, vacuum principle tool Seals round and oval hollow line  Eliminates Barkhausen Oscilla-
for many uses. 60 V. AC to 550 °|'."D ete kit for bot :" and - corps. Spring steel, cadmium  prevents tube breakage, burned  ends.Easytoslipcapoverendof  tion in horizontal sweep output
V. AC-DC. spline lzype screws. Leatherette  oipied prongsrubbercushioned.  fingers, Easy to use, saves ime.  line, eliminates heat sealing. tubes. Easyto install and adjust.
No. 5108 NET $0.35  €3se, % wrenches. N 1 No. 5097 NET $0.99 0.5093 for 7-pintubes NET §1.08 No. H8912 Box of 8 NET %.30 No. 8749 NET $0.75

No. 5028 ET 51.08 No. 8106 for 9-pintubes 1.0
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 {
{ 903 Taylor Ave. « Rockford, lllinois

?IIET GENERAL CEMENT MFG. CO.
1

G-CdBEAM-g-BENTbER G-C rv;uan VOLTAGE PLlcgs G-C ALIGNMENT BENCH KIT | (o (OO |/
Beam adjuster fits in back of Insulated long nose pliers made .
tube yoke coil to center picture. of high impact Bakelite. Abso- ”v‘\cLuai%sy 's‘ia',’,‘c‘,’ifp“ggﬂﬁﬂ ,t:g:(s I

Bakelite housing. Easy adjusting.  tutely shock-proof. )
No. 8956 NET $1.05  No. 6387 NET $0.83  No. 8281 NET $7.74 _I ll i

2 1830-1955
G-CALIGNMENT | ﬂ G-CALIGNMENT 4,
To0L KT 5 I Yool KIT ‘25
No. 5200 No. 9201 W
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Fig. 1. Hickok 655XC Color-Bar Generator.

GENERAL DESCRIPTION

The Hickok Model 655XC color -bar
generator is designed to produce various
test signals that conform to the NTSC
standards. These signals enable the tech-
nician to check on the operation of a color
receiver andto adjust the various circuits
so that color will be reproduced properly.
The generator is housed in a portable
carrying case sothat it canbe conveniently
carried into the home whenever necessary.
The lid is removable to make the generator
equally adaptable to bench work. Fig. 1
shows the instrument with the lidremoved.

SIGNALS PROVIDED

Three composite signals are pro-
vided by the generator. These are: (1)
Color bars composed of 100-per -cent sat-
urated primary and complementary colors
plus white, (2) Q and I signals, and (3)
B -Y and R - Y signals. The color-bar
pattern, as produced on a normally opera-
ting receiver, is shown in Fig. 3. The Q
and I signals and the B - YandR - Y sig-
nals produce patterns like those shown in
Figs.2 and 4, respectively. Proper bright-
ness and chrominance levels in the color-
bar signal are generated. The Q, [, B - Y,
and R - Y signals are produced at equal
chrominance amplitudes and at the black
level. A horizontal-sync pulse and a color
burst, both at proper amplitudes, are pro-
vided in all signals. Fig. 5 shows a com-
posite video waveform of the color-bar
signal. Fig. 6 illustrates the make-up of
the Q and I composite video signal, and it
also illustrates the B-Y and R-Y
composite video signal.

Output signals are available as video
signals or as modulated RF signals. The
video signals can be reversed in polarity,
and the RF signals can be set at channels
4, 5, or 6. The amplitude ofthe video sig-
nal across a 100-ohm load is variable
from zero to 1 volt peak to peak. The RF
signal is variable from 200 to 1,000
microvolts.

There is also provided a sound car-
rier which is displaced 4.5 mc from the
picture carrier. This relationship is
maintained at all times by a crystal-
controlled circuit. The sound carrier may
be turned on or off by means of a switch.
Switches are also provided to turn off the
luminance signal, the chrominance signal,
the Q or B - Y signal, and the lor R - Y
signal. By settingthe generator to produce
a color -bar pattern and then by turning off
the chrominance signal, a signal is pro-
duced which conveys only brightness in-
formation. Fig. 7 illustrates the signal
that is produced under these conditions.
Such a signal can be used to set up or
check the gray scale of a color receiver.

Fig. 7. Luminance Signal Only.

During certain fests, it is sometimes ad-
vantageous to turn off the Qor I (or B - Y
or R - Y) signals. As previously men-
tioned, this function is provided through
the use of individual switches.

Stable operation is assured through
the use of delay lines and crystals. Three
crystals are used and have the following
frequencies and functions: (1) 3.579545-
me¢ subcarrier generator, (2) 4.5-mc
sound-carrier generator,and (3) 78.75-ke
horizontal-sync timing generator.

Obtaining RF Signal Output
To set up the generator to provide

a modulated RF signal, set the switches as
follows:

SWITCHES POSITION
MODULATION ON
VIDEO POLARITY +
SOUND ON
Y ON
CHROMA ON
IorR-Y ON
QorB-Y ON

FUNCTION SELECTOR As desired

The RF tuning slug is preset atthe factory
for channel 5. If it is advantageous to use
channel 4 or 6, the slug may be readjusted
as follows. Turn CHROMA switch to the
OFF position. Connect the RF output cable
to a crystal-controlled calibrator (such
as the Hickok Model 690), and adjust the
slug to the video-carrier frequency of the
desired channel. After the adjustment is
made, turn the CHROMA switch to the ON
position.

Obtaining Video Signal Output

To set up the generator to provide
a video signal,set the switches as follows:

SWITCHES POSITION
MODULATION OFF

VIDEO POLARITY As desired

(usually negative)

SOUND OFF

Y ON"
CHROMA ON

IorR-Y ON
QorB-Y ON

FUNCTION SELECTOR As desired

CHECKING RECEIVER
OPERATION

Turn on the generator, and allow a
15-minute warm-up period. Connect the
RF output of the generator to the antenna
terminals of the receiver under test. Set
switches in the generator to provide a
modulated RF signal. Set the FUNCTION
SELECTOR switch at the COLOR BAR
PATTERN positionand setthe RF OUTPUT
ATTENUATOR to provide maximum signal.
Set the channel selector of the receiver at
the same channel at which the generator
has been preset. Adjust the fine-tuning
control to provide a clear picture with a
minimum 920-kc beat in the picture.
After the fine-tuning control is adjusted,
the SOUND switch may be turned OFF.

Adjust the brightness, contrast,
saturation, and hue controls in an attempt

Fig. 2. Pattern Produced by the Q and | Signal.

to produce the proper pattern which is il-
lustrated in Fig. 3. The sequence of color
bars is green, yellow, red, magenta, white,
cyan, and blue. If the receiver produces
a satisfactory pattern, its operation can
be considered normal.

If a satisfactory picture cannot be
produced by adjusting the operating con-
trols, analyze the symptoms in order to
determine what section of the receiveris
not operating properly. All color troubles
will fall into these three main categories:
(1) loss of color, (2) wrong color, and
(3) loss of color sync. After determining
the proper category for the sympiom,
substitute tubes in the stages involved.
If no improvement is noted, proceed as
outlined in the servicing section.

SERVICING

The operation of all of the color
stages can be checked with the signals
provided by the Hickok Model 655XC color-
bar generator. Inevery case,itis assumed
that the receiver operates normally when
receiving a monochrome transmission,

NO COLOR

If no color can be produced by in-
jecting an RF signal at the antenna
terminals, set the switches of the generator
to provide a video signal and then feed a
video signal across the video-detector
load. If color can be obtained by injecting
the signal at this point, the trouble must
lie in the IF stages or in the tuner. Do

Fig. 8. Chrominance Signal at Input of Demodu-
lators.

not overlook the possibility that the tuning
range of the tuner might be insufficient.
Reconnect the RF output of the generator
to the antenna terminals, and check the
setting of the fine-tuning slug or trimmer.
If color cannot be received even though
the fine-tuning range is known to be cor-
rect, check the alignment of the tuner and
IF amplifier.

If color cannot be received by inject~
ing a video signal at the video detector,
check the signal at the input of the de -
modulator stages. Fig. 8 illustrates the
signal which shouldbe present at the input
of the demodulators. If the signal is not
present, check the operation of the band-
pass amplifier and locate the point at
which the signal is being lost. If the re-
ceiver employs a color -killer stage, check
to see that this stage is not cutting off the

Fig. 9. CW Signatl at Input of Demodulators.

WwWWW americanradiohistorv com
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Flg. 10. Pattern Produced As a Result of the
Failure of the Q-Demodulator Section.

bandpass amplifier. If such should be the
case, check the operation of the color-sync
section, as outlined under '* Loss of Color
Sync.'"

Color demodulation shouldtake place
if both the chrominance signal (Fig. 8) and
the CW signal (Fig. 9) are present at the
demodulators. If either is absent, locate
the defective stage by signaltracing back-
ward through the circuits. After the
defective stage is located, voltage and re-
sistance measurements will usually
identify the defective component.

WRONG COLOR

Defects associated with wrong color
canbe classified intotwo main categories.
They are: (1) complete or partial loss of
one of the color-difference signals, and
(2) a phaseerror either in the chrominance
signal that is applied to the demodulators
sor in the CW reference signals that are
applied to the demodulators.,

The fact that there isany color pro-
duced indicates that the CW reference
oscillator is operating and that the refer-
ence and chrominance signals are being
fed to at least one of the demodulators.
The first step is to determine whether
or not both demodulator circuits are
working. This can be done by noting the
effects on the pattern asthe hue control is
rotated. In a normally operating receiver,
the colors on the screen will vary through
a wide range of colors as the hue control
is varied. If only one of the color differ-
ence signals is present, each of the color
bars will remain predominantly at one of
two hues.

If the receiver demodulates on the I
and Q axes, and if the Q signal is being
lost, all the colored bars will appear pre-
dominantly an orange or a cyan color.
Fig. 10 illustrates the appearance of the
pattern produced in a receiver in which
the @ -demodulator sectionhasfailed. Note
that all of the colored bars are either
orange or cyan, If the I signal is being
lost, the colored bars will appear pre-
dominantly green or magenta. Fig. 11
illustrates a patternthat is produced under

!
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Flg. 11. Pattern Produced As a result of the
Failure of the I-Demodulator Section.

obtain a zero signal during the scan time
of the Q (or B - Y} bar. Fig. 12 illustrates
the pattern that will be obtained under
these conditions. Fig. 13 illustrates a
pattern that will be obtained at an incor-
rect setting of the hue control. As the hue
control is rotated on either side of the
correct setting, the polarity of the signal
during the scan time of the Q (or B - Y)
bar will go alternately positive and
negative.

With the hue control set so that the
I (or R - Y) signal is at zero during the
scan time of the Q (or B - Y) bar, connect

Fig. 14. Signal at Plate of Q-Demodulator lllus-
trating Proper Cancellatian of the | Signal.

the scope to the plate of the Q (or B - Y)
demodulator. Without readjusting the hue
control, check to see that there is zero
signal during the scan time of the I (or R
- Y) bar. Fig. 14 illustrates such a con-
dition. An incorrect condition is shown
in Fig. 15.

1f the signal is not zero during the
scan time of the I (or R - Y) bar, the set-
ting of the quadrature adjustment must be
changed. (In some receivers, the order of
checking the signals at the plates of the de -
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Fig. 15. Signal at Plate of the l-Demodutator I1-
lustrating Improper Cancellation of the I Signal.

Fig. 4. Pattern Produced by the B-Y and R-Y Signal.

modulators may be reversed. Consultthe
receiver service data to determine the
proper order.)

Refer to Fig. 2, and note that the
Q signal appears at the left whereas the
I signal is at the right. Note also that the
I bar is much wider than the Q bar. This
difference in width can also be seen in
Fig. 6. The R - Y and B - Y signals are
positioned inthe same manner asthe [ and
Q signals. To aid further in identifying
the signals properly, the I or R - Y and
Q or B - Y signals can be turned off indi-
vidually by means of the switches on the
panel of the generator. When checking for
cancellation of one of the signals, turn off
that signal and note any chamge in the pat-
tern. If a change is noted, eomplete can-
cellation is not being obtained.

After making the quadrature adjust-
ment, set the hue control to its proper
position by adjusting it for cancellation of
the unwanted signal at the plate of one of

Fig. 16, A Minus Q Signal.

GREEN
YEUOW

Fig. 17. A Minus | Signal.

the demodulators. Turn the FUNCTION
SELECTOR switch to the COLOR BAR
PATTERN position. Adjust the contrast,
brightness, hue, and saturaticn controls to
obtain a pattern approximatimg that of Fig.
3. If the colors obtained are not satis-

GREEN
YELLOW
RED
MAGENTA
WHITE
CYAN
BLUE

Fig. 18. A Minus B-Y Signal.

Fig. 19. A Minus R-Y Signal.
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Fig. 5. Composite Video Waveform of Color-Bar Signal.

Fig. 6. Composite Video Waveform of Q and I or B-Y and

R-Y Signal.

Fig. 20. Signal at Grid of Green Gun.

Fig. 21. Signal at Grid of Blue Gun.

Fig. 22. Signal at Grid of Red Gun.

factory, check the operation and alignment
of the matrix in the manner specified in
the receiver service data.

Figs. 16 through 1¢ illustrate color -
difference signals that are obtained in
some receivers when using the Hickok
655XC color-bar generator as a signal
source. Fig. 16 shows a minus Q signal,
Fig. 17 shows a minus I signal, Fig. 18
shows a minus B - Y signal, and Fig. 19
shows a minus R - Y signal. These wave -
forms can be referred to when checking
demodulator operation, when adjusting the
matrix, and when checking the operation
of the color -difference amplifiers.

Figs. 20 through 22 illustrate the
waveforms thatare present onthe grids of
the color picture tube of a receiver in
which matrixing is not performed in the
picture tube itself. An analysis of the
waveforms which are present on the grids
of the picture-tube guns canbe very helpful
in locating causes for incorrect colors.

LOSS OF COLOR SYNC

If the reference oscillator of the
receiver does not synchronize with the

color-burst signal, color demodulation
takes place at a random rate. Under these
conditions, diagonal or horizontal stripes
of variegated colors appear inthe picture.
These stripes may or may not move, de-
pending upon the operating frequency of the
reference oscillator. When loss of color
sync is experienced, trouble in the burst
amplifier or color-synchronizing stages
should be suspected.

Because of the fact that some color
is produced, twothings are known: (1) the
chrominance signal is being applied to the
demodulators and (2) the CW reference
oscillator is operating. The problem is to
find out why the color burst does not
synchronize the CW oscillator.

Fig. 23 illustrates the waveform
present on the plate of a burst amplifier.
The large spike is caused by the keying
pulse obtained from the horizontal-output
stage. Note the color burst positioned at

COLOR BURST

Fig. 23. Signal at Plate of Burst Amplifier.

the tip of the spike. If the color burst is
not present, rotate the hold control and
note whether the color burst appears.
When checking some receivers or when
using a scope which has only medium gain
at 3.58 mc, it may be necessary toincrease
the vertical gain of the scope to maximum
in order to see the color burst. Position
the pattern so that the tip of the spike is
visible, and then check to see if the color
burst is visible.

If the color burst is present in the
output of the burst amplifier, trace the
signal to the color -synchronizing section.
The type of synchronizing circuit used in
the receiver being serviced will dictate
the servicing procedure that should be
used in the color-sync stages; but in the
majority of receivers, voltage and re-
sistance checks willdisclose the defective
component.

If the spike shown in Fig. 23 is not
present when checking the signal at the
plate of the burst amplifier, determine
whether a keying pulse is being applied to
the burst amplifier. If this pulse isabsent,
the color burst cannot be passed by the
burst amplifier.

PHOTOFACT* COLORBLOCK

#TRADE MARK

Reference Chart No. 6

A COLORBLOCK Which Outlines the Uses of the Hickok Model 655XC
Color-Bar Generator for Adjusting and Servicing Color Receivers.

Prepared by the Editorial Staff of the
PF REPORTER for the Electronic Service Industry—April, 1955
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The “'Baseball”
punch ..

is loaded with new sales

THE ALL NEW

BASES=//

Avtomobile Antenna

. an extra rugged, quality-built an-
tenna with positive grounding action . . . no
danger of wet-weather shorts. .. finest triple-

chrome plating . . . and a price that means

easy sales and profits.

1 Best of all, the Baseball Antenna is

made by a team that specializes in the auto-
mobile antenna field . . . concentrates its
merchandising and advertising support on
Yes, it's a HIT! A NEW and IM-

PROVED automobile antenna with more on

this one product.

Yes, the "Baseball’ gives you a bet-

the ball than anything you’ve ever handled . .. ter play for your money all the way around,

designed by the same team that produces orig- 50 step up to the big leaguers — join the all-

inal equipment antennas for such fine manu- star names who use A//S produc[s — write
facturers as Bendix, Crosley, DuMont,
G.E., Lear, Motorola, RCA, Westing-

house and Zenith.

today for complete information, cata-
logs and prices on the NEW "‘Baseball”
Automobile Antenna!

Call your distributor today
for complete details.

the Gnfenna
specialisis co.

RADIO COMMUNICATIONS ANTENNAS

MANUFACTURERS OF

%% TRADEMARK 12435 Euclid Ave., Cleveland 6, Ohio — SW. 1-2753

Sylvania ‘600 ma’ Tubes
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WHEN YOU SERVICE TV SETS
using series-string-heater tubes,
don’t take chances on call backs.
Here are four big reasons why
only Sylvania “600 ma’ tubes
give you the uniform, dependable
performance that insures cus-
tomer satisfaction.

1.Less heater voltage variations
—even distribution of tube voltages
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4
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throughout the series string insures
better tube life.

2. Less heater burn-outs —heater
burn-outs are reduced because the
controlled heater warm-up of 11
seconds is uniform from tube to tube
throughout the circuit.

3.Lesstime fornormal setopera-
tion— controlled heater warm-up
brings set to normal operation in less
than half the time.

All Sylvania TV PICTURE TUBES now have heaters
specially controlled for series string operation!

* Ina 15-tub€ series

that 99.7%, of all
of Sylvania types
the heater-current
design center.

the most important

string operation.

4. More uniformity—because
Sylvania makes everything but the
bulb, quality is controlled from raw
materials straight through to finished
product.

Write for this handy reference guide to
Sylvania tubes for series string televi-
sion. It’s both a brochure p»
and wall chart! Write
Department D31N.

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.

string, analysis proved
probable combinations
operated within 29, of
Sylvania’s tight heater-
current limit is one of

contributions to tube
performance for series

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg.. St. Catherine St.
Montreal, P. Q.

vSYLVANI
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LIGHTING =+ RADIO TELEVISION  ATOMIC ENERGY



BATTERY BUSINESS IS PROFITABLE BUSINESS

Here’s

the DOLLARS
and CENTS
of it

[t stands to reason that the man who
knows portable radios best, is the
man who knows portable radio
batteries best!

You are that man. Your customers
look to you for fresh, full-power,
long-life radio batteries to keep their
portables going strong—that means
RCA Batteries, of course.

With over 15,000,000 portables in the
country, and with RCA Batteries available
to power every leading model, you can
profit from regular battery replacement
business all year long, but especially
now and in the months immediately
ahead. !t's clean, easy, rapid-turnover
business—and it's profitable. Be sure
your battery stock is complete. See your
RCA distributor, and ask him for your
free copy of “This Business of Selling
Batteries" (Form 4F303)—your
handbook of sales tips and promotional
ideas for doing a big battery business.

Aon 8 e S

Or write to RCA,
Commercial
Engineering,
Section D 33 N,
Harrison, N. J.
®

RADIO CORPORATION

of AMERICA
RADIO BATTERIES MHARRISON, N.J.

WWW.-americanradiohistorv.com
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ONE CALL IS ALL— 94 out of 100
times, with the Littelfuse One-Call Kit.

Special for servicemen: the famous One-
Call Kit contains 45 TV fuses (6 most in
demand types) and 6 TV snap-on fuse
mountings — all in a clear plastic hinged- ;
cover bench box.
Littelfuse Inc., Des Plaines, Il

LITTELFUSE



