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(For men with previous radio & TV ftraining)

COMPLETE! DEPENDABLE!

RTTA offers you the most complete and practical Color Tele-
vision Technician Correspondence Course. It includes the latest,
up-to-the-minute data and procedures for the servicing and
maintenance of all Color TV receivers and equipment. Be pre-
pared — gain your share of those profits ahead! This course
uses the same step-by-step approach found so successful in the
teaching our other famous courses to thousands of men. Starting
at the transmitter the lessons guide you through the develop-
ment and transmission of the composite Color TV signal. With
an overall view of how the receiver function each circuit is then
analyzed in a simple, easy-to-follow manner that make learning
fast and accurate.

Sylvania Now Sponsoring
RTTA’s Color TV Technician Course

One of the nation’s largest electronics manufacturers
and marketers Sylvania Electric Products Inc. in its
continuing effort to cooperate with independent service
dealers is now sponsoring the RTTA Color Television

Technician Course.

The Color Television Technician Course is being made available to
authorized Sylvania Dealers throughout the 48 states who are inter-
ested in expanding their knowledge and experience in Color TV
servicing.

14 THOROUGH LESSONS!

Color Television Technician Course =

1 AN INTRODUCTION TO COLOR

2 FORMATION OF THE COLOR SIGNALS

3 THE CHROMA SIGNALS

4 GENERAL OPERATION OF THE COLOR
TELEVISION RECEIVER

5 PICTURE TUBES FOR COLOR TELEVISION
RECEIVERS — PART 1

6 PICTURE TUBES FOR COLOR TELEVISION
RECEIVERS — PART I

7 DETAILED OPERATION OF THE COLOR
TELEVISION RECEIVER

8 THE CHROMINANCE CHANNEL

9 COLOR TELEVISION CIRCUITS — PART |

10 COLOR TELEVISION CIRCUITS — PART II

11 ADJUSTING THE COLOR TV RECEIVER

12 COLOR TV TEST EQUIPMENT

13 TROUBLESHOOTING THE COLOR TV RECEIVER

14 SERVICING PROCEDURE

Radio-Television Training Association

52 EAST 19th STREET ¢ NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training

Introducing RTTA'S

Color TV Technician Course

L. C. lane, BS., M.A.

Troining Associotion.
Executive Director, Pierce

covering olf phoses of Radio, FM ond TV

Radio-FM-Television Technician Training

prepared for men with no previous experience or train-
ing. | have trained hundreds of men for successful
careers in  radio-television-electronics. Many of them
had only o grommar school educalion and no previous
experience whatsoever in the field.

My Rodio-FM-Television Technician Course is especiolly ’
-

Expert FM-TV Technician Training
My FM-TV Technician Course lets you lake full advantage
of your previous experience — either civilian or Armed
Forces. YOU CAN SAVE MONTHS OF TIME. Train at
home with kits of parts, plus equipment to huild Ty
RECEIVER. ALL FURNISHED AT NO EXTRA (OST!
Practical TV Studio Technician Course

For men with previous radio & TV training
| train you at home for an exciting to Ppay job as the
man behind the TV camera. Work “‘on location’ at re-
mote pick-ups! Available if you want it . . . one-week
course of practical work on TV studio equipment at Pierce
School of Rodio & TV, our associate resident school in
New York City.

President, Radio-Tele vision “
School of Rodio & Television. G
-

Other RTTA Courses =

MAIL THIS COUPON TODAY!

Me. Leonord C. Lone, President

32 Eau 19th Street, New York 3, N, Y.

below.
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RACIO-TELEVISION TRAINING ASSOCIATION

Dear Mr. Lane: Without obligation, please RUSH
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INTRODUCTION

Years ago it was common to hear that color television was “just around the cor-
ner.” Many people believe that when it came we would be presented with a full-
grown, matured accomplishment—a color television receiver with a large screen
displaying resplendent natural-color programs. If this has been the goal then color
television has arrived.

Color television receivers are available at a price that middle-income families
can afford. From here on, steady development will improve the quality of the color
display and serviceability of the receivers much the same way as this was accom-
plished for black-and-white sets over a period of ten years. There may be some
major changes such as the use of a single-gun picture tube instead of the three-gun
type now in common use. But, today's receivers are in every way worth their price.
Ordinary black-and-white programs are very often transformed by breathtaking
and exciting displays of lively color.

Now that color television is definitely here, the editors feel that this book is
needed. It is a guide to the layman who wants to know more about color television
and who wants to know whether to buy a set now. It is also a handbook for service
technicians; analyzing the receivers and presenting the best known methods for
installation and service. Included is a complete course in the fundamentals of color
television. Also, experimenters are shown how to build a color converter for black-
and-white sets.

The subject matter is divided into six chapters. The first describes the new sets
now on the market and gives information about the service and installation policies
of the manufacturers. It also includes a Buyers’ Guide. The second chapter offers a
complete course in the fundamentals of color television. Chapter 3 describes the
picture tubes now in use and those that may possibly be used in the near future,
as well as other specialized components that are used for color TV. How to install
and service color TV receivers are covered in Chapter 4 at the television service
technicians’ level. Test instruments specifically designed for color television are
described in Chapter 5. Chapter 6 includes material for experimenters interested in
building their own color TV converters and information on studio techniques.

The articles contained herein are the best of those published on the subject in
RADIO & TELEVISION NEWS. The editors have compiled this material in an
easy-to-read format, based on their long experience in publishing RADIO & TELE-
VISION NEWS each month.

The Editors
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These are the color TV sets
now available. They can be
seen at the larger retail
stores and at distributors’
showrooms. Use this guide

to check prices and styles.

Color TV Models Suggested
Company {Name & Number) Style, Period, Finish List Price
ADMIRAL Regent — C322C2 Consclette — Grained Mahogany $499.95
Corporation Regent — C322C3 Consolette — Grained Blonde 519.95
Barcelona — C322C6/C222C6 Console — Grained Mahogany 699.95
Barcelona — C322C7,/C222C7 Console — Grained Blonde 719.95
Ambassador — C322C16 Console — Mahogany 595.00
Ambassador — C322C17 Console — Blonde 615.00
President — C322C26 Console — Grained Mahogany 699.95
President — C322C27 Console — Grained Blonde 719.95
Patrician — LC322C36 Console — Lo-Boy — Wood Mahogany 799.95
Patrician — LC322C37 Console — Lo-Boy — Wood Blonde Oak 819.95
Patrician — LC322C39 Console — Lo-Boy — Sierra 829.95
EMERSON Model C-506 Consolette — Wood Cabinet, $678.00
Radio & Mahogany, Walnut and Blonde
Phonograph Model C-507 (u.h.f.-v.h.f.) Consolette — Wood Cabinet, 698.00
Corporation Mahogany, Walnut and Blonde
GENERAL ELECTRIC 21T 500 Consolette—(Detachable Legs) $499.95
Company Mahogany Veneer — Contemporary
21C700 Open Face Console — Traditional No List Price
Mahogany Veneer (olrernied
Distributor)
21C701 Open Face Console — Contemporary No List Price.e
Walnut Veneer g;:;aiz,e:?,‘;ed
Distributor)
HOFFMAN The Commodore — M2021 21-inch Table Model — Mahogany $595.00
Electronics The Commodore — B2021 21-inch Table Model — Limed Oak 615.00
Corporation The Coinmodore — P2021 21-inch Table Model — Salem Maple 615.00
The General — M4041 21-inch Console — Mahogany 695.00
The General — B4041 21.inch Console — Limed Oak 715.00
The General — P4041 21-inch Console — Salem Maple 715.00
The Ambassador — M4061 21-inch Lowboy — Mahogany 775.00
The Ambassador — B4061 21-inch Lowboy — Limed Oak 795.00
The Ambassador — P4061 21-inch Lowboy — Salem Maple 795.00
The President — M4021 21-inch Console — Mahogany 795.00
The President — B4021 21-inch Console — Limed Oak 815.00
The President — P4021 815.00

21-inch Console — Salem Maple

COLOR TELEVISION



Color TV Models Suggested
Company (Name & Number) Style, Period, Finish List Price
MAGNAVOX Cmud — 477 Console — Mahogany or Blonde Oak $695.00
Company
MOTOROLA Inc. 21 CT2M Console — Contemporary Design, No List Price
Dawn Mahogany (Price determined
21CT28 Console — Contemporary Design, by Retailer and
Distributor)
Swedish Oak
PHILCO Model 5100 Consolette — Modern — African Mahogany | $795.00
Corporation Veneer, Panels of Printed “Charcoal Tweed” | (Including Tax)
Above And Below The Picture Area.
Model 5102 Console — Modern — Genuvine Stripe $895.00
African Mahogany Veneers Fronted With | (Including Tax)
Luxurious Picture Frame Moulding of
Solid Mahogany.
Model 5102-L Console — Modern — Blonde Oak Veneers: | $895.00
And Oak Solids. (Including Tax)
RCA VICTOR Aldrich — 21CS781 Mahogany and Grained Limed Oak $495.00
Table Model
Stanwyck — 21CT783 Mahogany and Grained Limed Oak 550.00
Consolette
Westcott — 21CT785 Mahogany and Grained Limed Oak 595.00
Console
Dartmouth — 21CT786 Mahogany, Walnut and Grained Limed Oak| 650.00
Consolette
Chandler — 21CD793 Mahogany and Natural Walnut Veneers 795.00
and Solids, Door Console
Strathmore — 21CD795 French Walnut and Bleached Birch Veneers |  795.00
and Solids, Door Console
Whitby — 21CD789 Mahogany and Blonde Tropical Veneers 695.00
and Solids, Console
Asbury — 21CD791 Mahogany, Natural Walnut and Blonde 750.00
Tropical Hardwood, Console
Arliss — 21CD797 Mahogany Veneers and Solids, 850.00
Door Console
Wingate — 21CD799 Mcple and French Walnut Veneers and 850.00
Solids, Door Console
SYLVANIA The Granada — 317304 Table Model — Contemporary, Complete $595.00
Electric Hardwood, Mahogany or Blonde Korina ($605.00 for Blonde)
Products Inc. The Saratoga — 31C606 Console — Contemporary, Complete 695.00

Hardwood, Mahogany or Blonde Korina

($715.00 for Blonde)

The suggested lisi price includes the manufacturer's federal excise tax in many

cases. Also included is a one year warranty on the color picture tube and a 90

day warranty on parts. The prices are subject to change without notice

1957 EDITION




Hoffman

“Colorcaste

for 1997

Owner appeal, convenient operation, and quality
performance are the goals of this manufacturer.

color TV receivers, Hoffman Elec-
tronics Corp., is now featuring its
third series of color models. The first
two were the 15- and 19-inch shadow-
mask tube versions of several years
ago; the latest series of receivers uses
the 21AXP22 exclusively. This tube is
the round metal envelope improved
shadow-mask version used in RCA,
Emerson, and many other late-model
color sets. In all Hoffman *‘Colorcast-
ers” the picture tube is mounted in
the cabinet and shipped in place.
Four basic receiver models comprise
the new “Colorcaster” line, each avail-
able in mahogany, limed oak, and Sa-
lem maple veneers with prices varying
according to the type of finish. Basical-
ly equipped with a v.h.f. tuner, each
receiver is also furnished for full 82-
channel reception at a slight increase
in price. When a u.h.f. tuner is in-
cluded, the model number remains the
same but with the letter “U” added.
The lowest priced model is the
“Commodore,” a table model costing
from $595 to $645, depending on the
finish and whether or not it includes
a u.h.f. tuner. The “General” is an
open-faced console with the speaker
panel below the screen; while the “Am-
bassador” is a lowboy style cabinet
with the speaker mounted alongside
the picture tube. An elaborate three-
speaker sound system is used in the
most expensive model, the “President.”

8

UNE enthusiastic manufacturer of

Table 1 lists the recommended retail
prices on the Hoffman color line.

Operating Controls

Like some of the new RCA color re-
ceivers, the Hoffman “Colorcasters,”
with the exception of the “President”
model, have the station selector and
“on-off’’-volume control at the upper
side panel. The ‘“President” has all
controls on a vertical front panel
alongside the screen. An unusual and
novel feature is the addition of color
dials to the hue and chroma-gain con-
trols. As indicated in Fig. 1, the hue
control background dial has a red and
green section at the sides with a flesh
color setting in the center. This helps
the customer to ,remember that, by
turning the knob to the right, green-
ish hues will predominate, while turn-
ing it to the left will increase the em-
phasis on the reds. The correct posi-
tion of the hue control is indicated in
the viewed picture by the naturalness
of the flesh colors. When the flesh tones
in the picture appear too reddish, the
customer will have no difficulty in de-
ciding in which direction the hue con-
trol should be turned.

The action of the chroma gain or
“color brilliance” control is made
graphic as well. Three color stripes,
which taper from the weakest chroma
gain to the saturation point where the
stripes are thickest, are shown in Fig.
1. This clever use of human engineer-

ing in illustrating the purpose and ac-
tion of the hue and chroma controls
should avoid many of those service
calls which are due to customer mis-
understanding.

Another control that is not found in
many other color receivers is the
“Town and Country” switch included
in every model. The action .of this
switch is basically the same as the
“local-distance” switch used in many
familiar monochrome TV receivers. Its
presence in a color set, however, is
new and will be a considerable help
in locations of either excessive signal
strength or in fringe areas.

In the “President” model, the chas-
sis is mounted on its side, with the
tubes pointing toward the picture tube
and the bottom of the chassis acces-
sible when the side panel of the cab-
inet is removed. The other three
models have the chassis mounted un-
derneath the picture tube, but with
the feature that the entire chassis
slides out at the rear for easy servic-
ing. In addition to the customer-oper-
ated controls, almost all of the other
adjustments are located under the re-
movable small subpanel below the
screen. These controls, together with
some adjustments accessible from the
rear of the receiver, permit the service
technician to adjust for optimum
monochrome and color performance.

Service and Installation

Hoffman’s policy is that TV receiver
installation and all service is the func-
tion of its distributors and dealers. De-
tailed service bulletins, as well as con-

COLOR TELEVISION



siderable basic instruction in color TV,
have been furnished by the factory
and, in addition, each receiver is sup-
plied with a diagram (complete with
frequencies, voltages, and waveforms)
fastened on the inside of the cabinet.

The standard warranty for one full
year on the picture tube and 90 days
on all parts is provided by the manu-
facturer. Regular installation and
service contracts are available from
{ocal dealers. Prices of these service
contracts depend on the individual
store and local labor charges.

Each “Colorcaster” is shipped com-
plete and ready to operate but the av-
erage purchaser will still require an
expert to install the set. Aside from
the availability of a usable antenna,
the color purity, convergence, and syn-
chronizing controls almost invariably
require adjustment.

Circuit Features

All of the Hoffman color receivers
ause basically the same receiver chassis
with only minor modifications, usually
involving the number of speakers,
u.h.f. tuner, etc. This chassis employs
circuitry described in detail in the
article on pages 108 and 109 in this
collection and is quite similar to the
RCA Victor receiver described on page
52. One of the outstanding differ-
ences is in the action of the contrast
and chroma-gain controls. By coupling
these two controls together and by
some modifications in the video cir-
cuitry, the usual problem of balancing
out contrast with chroma gain is elim-
inated. Whenever the contrast control
setting is changed, a corresponding
change takes place in the chroma sec-
tion with the result that color and
Y-signal gain track closely.

Other features include the use of a
synchroguide horizontal oscillator and
af.c. stage, instead of the familiar
multivibrator circuit. Also, in the in-
terests of producing a quality image,
there have been alterations in the
color producing portions of the re-
ceiver circuit.

Revisions in the latter direction are
concerned mainly with providing wider
bandpass in the color-signal circuits.
As an example, two stages of band-
pass amplification now precede the
color demodulator circuits, where one
was used before.

Also, the widely adopted high-level
narrow-band triode demodulators have
been abandoned in favor of low-level
wide-band stages. The receivers use a
pair of color detector stages identified
as the X demodulator and the Z de-
modulator. The X demodulator feeds
to the grid of the R-Y amplifier, while
output from the Z demodulator 1s ap-
plied to the B-Y amplifier. The G-Y
signal is produced from the mixed R-Y
and B-Y signals.

Another alteration is intended to fa-
cilitate balancing out the outputs of
the three guns in the picture tube. In
earlier receivers, separate controls
were provided for the blue and green
guns, but none for the red gun. Bal-
ance was achieved by manipulating

1957 EDITION

*Diagonal measurement.

SCREEN
NAME MODEL NO. TYPE SIZE* FINISH PRICE*"
Commodore M2021 Table 21" Mahogany $595.00
B2021 Table 21" Limed Oak 615.00
P2021 Table 21" Salem Maple 615.00
General M4041 Console 21" Mahogany 695.00
B4041 Console 21" Limed Oak 715.00
P4041 Console 21" Salem Maple 715.00
Ambassador M4061 Lowboy 21" Mahogany 775.00
B4061 Lowboy 21" Limed Oak 795.00
P4061 Lowboy 21" Salem Maple 795.00
President M4021 ”Soundorama” Console 21" Mahogany 795.00
B4021 "Soundorama” Console 21" Limed Oak 815.00
P4021 "Soundorama’’ Console 21" Salem Maple 815.00

**Price is suggested retail for manufacturer’s local zone (with tax) on v.h.f. models.
The u.h.f. models are from $20 to $30 higher.

Table 1. The current line of Hoffman "Colorcasters’ includes four basic models,
available in a choice of three different wood finishes, from $595 to over $800.

the blue and green controls along with
the master brilliance control, which
affected output of all three guns simul-
taneously. The present arrangement
is easier to adjust: there are separate
controls for the red, green, and blue
guns on the latest “Colorcasters."”

For the rest, circuit design and lay-
out do not present any radical depar-
tures from the color sets of other
manufacturers.

Since installation and service are
not under direct control of the manu-
facturer, with policy being determined
locally by distributors, there is no set
pattern as to whether the distribu-
tor's service personnel or that of the
dealer will be responsible for the re-
ceivers after they are in the hands
of their ownérs. Nor is there any
pattern evident as to whether the re-
ceivers will be serviced on an indi-
vidual-call or contract basis and, if the
latter policy is to prevail, what the
cost of the contracts will be. With
this uncertainly, the set maker has ap-
parently felt obligated to make avail-
able the best possible data for use by
whomever will be called on to work
on the sets. The well-illustrated service

FLESH
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COLOR HUE

COLOR
BRILLIANCE

Fig. 1. Use of actual colors on the col-
or hue and color brilliance controls is
to make their functions graphic to the
technically uninitiated. Note taper of
the three color stripes around the col-
or brilliance knob, to indicate range
from pastel shades to saturated shades.

booklets on the *“Colorcaster” chassis
give complete and detailed instruc-
tions on procedure and adjustment.
At the time this article was pre-
pared, Hoffman had scheduled full pro-
duction of all the models discussed
here. Plans call for the marketing of
this color line throughout the 1956-57
business year. Additional models may
be released as required but the main
line has been planned for current
availability.

Pk

The "Ambassador,”
lowboy model avail-
able in choice of
three finishes, is
made to sell for
under $800. Note sta-
tion selector and on-
off-volume control on
upper side panel,
while other controls
are under the picture
tube, located on the
borizontal chassis.
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ceivers priced at less than $500,

color is here for many; not just a
select few. All signs point to an ever-
growing production of color receivers
and increased color programming.
Thus, now is the time to consider the
practical aspect of buying, selling, in-
stalling, and servicing color receivers
if this has not already been done.

As with any new product, color tele-
vision demands specialized knowledge
at all levels of the industry—from
manufacturer to consumer. Before and
since the adoption of the present
NTSC color standards on December
17, 1953, manufacturers have gained
their knowledge by producing compar-
atively small quantities of receivers
and watching the results very closely.
Field experience gained with these
first receivers, combined with exten-
sive research and development pro-
grams, has now made it possible to
mass-produce practical color receivers
with realistic prices.

Admiral’s 1956-1957 line of color re-
ceivers presently includes Models
C322C2, C322C3, C322Cl16 (Fig. 2),
C322C17, C322C26, C322C27 (shown in
Fig. 1), LC322C36, 1.C322C37, and
L.C322C39. This is in addition to Mod-

WITH the introduction of color re-

10

Fig. 1. The Model C322C27 retails in the
East for about $719.95., The Model C322C26

is similar in appearance but in mahogany.

Color TV has broken through the $500 barrier with sets

from many makers. Here are Admiral’s sets and policies.

els C222C6 and C222C7 introduced at
the beginning of the year. Models
C322C2, C322C3, C322C16 and C322C17
are consolettes with prices starting at
$499.95. Equivalent models with built-
in all-channel u.h.f. tuners are also
available. There are actually four basic
models, the other numbers represent
cabinet finishes.

The prototype 28Y1 chassis was first
produced at the beginning of the year,
while the 27Z1 and 29Z1 chassis have
only recently been introduced. All
three of these chassis are similar,
using the three-gun magnetically con-
verged 21AXP22A color picture tube,
and triode high-level demodulators.

The use of high-level demodulators
allows the color signal to be coupled
directly to the picture tube and elim-
inates the complex and costly circuits
(matrix circuits) needed to add the
color to the black-and-white signal,
the multiple video output amplifiers,
and the d.c. restorer circuits required
by most low-level color demodulator
circuits. Not only is circuitry simpli-
fied, but the stability of color balance
is improved, for the output of the high
level demodulator is practically inde-
pendent of tube characteristic varia-
tions over a wide range and is not af-

fected by changes in color signal
strength or power line voltages as
much as most low-level demodulator
circuits.

The use of high-level demodulators
and more dual-function tubes, and in-
tensive development work based on
field experience have resulted in receiv-
ers that are more efficient, reliable,
easter to sell, install, and operate.

There are only six tubes in Admiral’s
new color receiver in addition to those
normally used in an equivalent black-
and-white receiver. By simply observ-
ing the visual symptoms, a trained
color service technician can most often
eliminate all but one or two of these
tubes and their associated circuits as
a possible cause of color trouble. Trou-
bles in the balance of the receiver gen-
erally produce the same familiar visual
symptoms presented by black-and-
white receivers.

As many of the installation and
service adjustments as possible are
mounted on the front of the chassis
behind a readily removable cabinet
panel beneath the picture tube. This
feature allows making convergence
adjustments while directly viewing the
screen. In the 29Z1 chassis, all con-
vergence controls, including those for
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FRANK HADRICK*
and
HUGH S. WYETH*

*Service Division, Admiral Corporation

static convergence, are located on the
front of the chassis.

Since some stations transmit a color
stripe signal during black-and-white
programs, a color stripe test point is
provided on the rear apron of the
chassis. Merely shorting this test point
to chassis ground permits the service
technician to correctly tune in the
color stripe signal and determine if
the receiver will pick up a color pro-
gram, reproduce the picture in correct
colors with adequate range of color in-
tensity and hue, and have stable color
synec.

All Admiral color receivers feature
only two additional operating controls
for ease of operation. These arc the
“Color Fidelity” and ‘“Color Intensity”
controls. The fidelity control varies
the phase of the 3.58 mc. oscillator
within the receiver so the desired color
hues will be reproduced. The intensity
control varies the chroma amplifier
gain and thus, as its name implies, the
intensity or saturation of the colors.

Additional safety features have been
incorporated in models wusing the
later color chassis. Besides the usual
a.c. power interlock which disconnects
the receiver power supply when the
cabinet back is removed, there are
two other safety interlocks. One im-
mediately shorts the high voltage sup-
ply il the cabinet back is removed.
and thus eliminates the shock hazard
presented by residual charges in the
25,000-volt supply.

The picture window safety glass is
removable [rom the front for cleaning
the glass and the face of the picture
tube. Many customers perform this
service, so to provide an additional
safety factor, an interlock has been
added which will disable the hori-
zontal output amplifier, and thus the
high voltage, should the picture win-
dow he removed with the receiver
turned on.

Circuitwise. there are similarities
between many of the large-screen
color receivers introduced within the
past months. These similarities neces-
sarily follow trom the widespread com-
mon use of a 21-inch, three-gun mag-
netically converged picture tube and
a common trend towards high-level
color demodulation of one sort or an-
other.

In black-and-white receivers, the
use of aluminized picture tubes, tinted
picture tubes and picture windows.
and higher video drive, makes it pos-
sible to view the black-and-white pic-
ture in a very well lighted room. This
is not true of color receivers which
should always be viewed in a room
with a low light level to prevent colov
1957 EDITION

wash-out. For this reason, greater
care must be taken in choosing the in-
stallation location for the color re-
ceiver.

Moving the receiver will affect color
purity and convergence to some extent
although not as much as it did pre-
vious color receivers. The customer
must be made to understand this.
Some technicians even go to the ex-
tent of marking the floor with strips
of masking tape so that the receiver
can be returned to its exact position
after it has been moved for cleaning
purposes.

Don’t count on the existing antenna
installation being satisfactory for color
reception. Chances are that it will be,
but even though the customer was sat-
isfled with the black-and-white pic-
ture, the antenna may require re-ori-
enting, repair, or replacement, to pro-
duce good color pictures.

Admiral’s warranty on color receiv-
ers to the consumer is the same as for
black-and-white receivers; 90 days on
parts and one year on the color pic-
ture tube. Because of the higher costs
of color picture tubes and other color
recciver components, this warranty
has a considerable monetary value.
Thus, the customer should be urged to
promptly register his or her receiver
with the factory by mailing the post-
card packed with each set.

Initially, service costs will be some-
what higher for color receivers. That
color receiver service costs are higher
follows from the more extensive and
complex circuitry, higher costs of pic-
ture tubes and other color

compo-

nents, and the additional test equip-
ment investment required of service
dealers. Then, too, the very qualities
that enhance the value of a color pic-
ture also mean that poor operation
will be more apparent. For instance,
many customers have learned to tol-
erate minor black-and-white ghosts.
Will the same customer be as tolerant
of multi-hued ghosts?

To illustrate the color service costs
anticipated by at least one large serv-
ice organization, consider their service
contract prices. The cost of a one-year
contract providing unlimited service,
one-year warranty on all parts includ-
ing the picture tube, and installation
to an existing antenna is $99.50. The
same service organization offers a
service contract providing 90 days of
unlimited service and flat-rate service
calls at $7.50 each for the next nine
months. The cost of this contract,
which also provides a one year war-
ranty on all parts including the pic-
ture tube, and installation to an exist-
ing antenna, is $69.50.

The differences hetween color and
black-and-white offer a challenge not
only to the service technician, but to
the dealer, dealer salesman, and in-
stallation man. The seller must know
the aspects of color that affect the
customer, for consumer education will
minimize potential service problems
and increase customer satisfaction.
Success in color hinges on the sale
being backed with a source of good
service by qualified technicians, just
as is the case in the automobile in-

dustry. 30
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Fig. 2. This mahog-

any consolette is the
Model C322C16. The
Model C322C2, which
retails for about 5499,
is quite similer in ap-
pearance to the re-
ceiver shown here.
however, it has one
speaker: the model
shown here has two.




A $500 color TV set and 9
other models plus complete
service contracts may make

this the first big color year

N INDICATION that 1957 may be
Aa big year for color TV can be

seen in the fact that the new line
of RCA color sets includes a total of
ten different models, grouped into
three basic series, “Special,” “Super,”
and “Deluxe.”

All RCA color veceivers use the 21-
inch round, three-gun, shadow-mask
type color picture tube with a viewing
area of 254 square inches. They are
all automatically usable for either
color or monochrome broadcasts and
while the basic models feature a v.h.f.
tuner, a u.h.f. tuner is optional in
areas where both types of reception
are available. The inclusion of the
w.h.f. tuner is indicated if the receiver
model number is followed by the letter
“U.”

Lowest priced of the RCA sets is the
“Special” series which actually con-
tains only the “Aldrich,” Model 21CS-
781, with a nationally advertised list
price of $495. This is a table model
available in mahogany or limed oak
with a matching stand provided at
extra cost. The ‘“Super” series is the
medium-priced line with three sets
from $550 for the “Stanwyck” consol-
ette to the “Dartmouth” consolette at
$650. For the higher-priced market, a
total of six models are offered rang-
ing from the “Whithy" open console
priced at $695 to the “Wingate” at
$850. The latter is a colonial style
full-door console and is made of maple
and French walnut veneers and solids.

All RCA color receivers are now be-
ing shipped with the picture tube in
place and should, in theory, be very
simple to install. In practice there are
several problems which are likely to
crop up and RCA discourages the av-
erage customer from installing the re-
ceiver himself. One of the problems is
the misadjustment of wvarious color
controls which may occur in transit.
Another is the frequent limitation
which an apparently good antenna
shows when a color receiver is con-
nected to it. Ghosts, smearing, and
limited bandwidth or detuning are
sometimes tolerable in black-and-
white sets but are quite objectionable
when color transmissions are received.

Still another problem is the occa-
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Mr. David Sarnoff,
Chairman of the
Board., RCA, shown
here presenting a
$500 "Aldrich” color
TV with 21" tube.

By
WALTER H. BUCHSBAUM

Television Consultant

RADIO & TELEVISION NEWS

sional magnetization of certain com-
ponents of the receiver due to trans-
portation. This occurs when any ferric
metal is moved across the magnetic
lines of the earth, and may result in
color impurities and/or poor converg-
ence. A special demagnetizing coil is
used to remove this defect.

Service

The RCA Service Company offers
several plans for the installation and
service of color sets. For installation
alone their regular charge is $25. This
applies in cases where a usable antenna
already exists and where no special
couplers or divider networks are re-
quired. Installation of the receiver and
final adjustments on both color and
monochrome {ransmission only are in-
cluded in this price

All components in the color set are
guaranteed for 90 days. The color pic-
ture tube is guaranteed for a full year
like new black-and-white picture
tubes. In addition. most dealers rec-
onmend that one of three RCA Ser:
ice Co. service contract plans be taken
at the time a color set is purchased.
One plan provides installation to an
existing antenna and a full year of un-
limited service at a cost of $99.50.
This contract includes both labor and
materials for any defect or trouble

that might occur within the first year.
The black-and-white set 1-year service
contract with this company costs $59.

Optimistic customers may feel that
the first three months are the most
critical and for them, RCA offers a
90-day service policy which also in-
cludes installation to an existing an-
tenna and unlimited service for the
period stated. This 90-day policy costs
$39.95.

Still another plan provides installa-
tion, 90-day service, and one year
parts guarantee. The price of this con-
tract is $69.50 with a flat charge of
$750 for each service call after the
90-day period.

All of the preceding service and in-
stallation charges are based on the
presence of a usable antenna. Install-
ing a roof or window antenna in the
New York metropolitan area, for ex-
ample, costs a flat $35. Special instal-
lations requiring more elaborate equip-
ment naturally run higher

Recent experiences of many TV
service technicians seem to indicate
that antennas which have been up for
five years or more should be replaced
when a color TV set is instailled. The
mechanical mounting as well as elec-
trical connections are often so badly
corroded that the replacement might
as well be made. —30r
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Learn Radio-Television

Servicing or Communications
by Practicing at Home

in Spare Time

N.R.1. SENDS kits with which you prac-
tice building circuits common to Radio
and TV sets. You LEARN-BY-DOING
to locate Radio-TV troubles. As part of
N.R.I. Servicing Course, you build Vacuum
Tube Voltmeter and AC-DC receiver. Use
VTVM to conduct experiments,
earn extra money fixing
sets in spare time.

RADIO-TV BROADCASTING (see above) offers
important positions as Operators and Technicians.
RADIO-TV SERVICING Technicians (see below)
needed in every community. Their services are
respected, their skill appreciated.

N.R.1. TRAINED m:s:_m:n {LGSY cEND FOR BOTH FREE

Natlonal Radio Institute
Washington 9, D. C.

I was repairing Radios

)

&
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I had a successful
Radio repair shop. Now
I’'m Engineer for
WHPE.” VW.WORK- | .
MAN, HighPoint,N.C. _g

have good TV job.”
M. R. LINDEMUTH,
Fort Wayne, Ind.

-
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“There are a number of
NRI graduates here. 1
can thank NRI for this
job.” JACK WAG- =
NER, Lexington, N.C. =

VETERANS Approved Under G.1. Bills
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ﬂ Fast Growing Fleld Oﬁers You

Good Pay, Success, Bright Future

Bigger than ever and still grow-
ing fast. That’s why Radio-TV
has special appeal to ambitious
men not satisfied with their
job and earnings. More than
4,000 Radio and TV stations.
More than 150 million home
and auto Radios, 40 million
TV sets. Color TV promises
added opportunities. For the
trained man, there are good jobs, bright fu-
tures in Radio-TV Servicing or Broadcasting.

Training PLUS opportunity is the ideal
combination for success. So plan now to get
into Radio-TV. The technical man is looked
up to. He does important work, gets good
pay for it. Radio-Television offers that kind
of work. NRI can supply training quickly,
without expense of going away to school.
Keep your job while training. You learn
at home in your spare time. NRI is the
OLDEST and LARGEST home study Radio-
TV school. Its methods have proved success-
ful for more than 40 years.

i
J. E. SMITH
Founder

“Doing spare time re-
by 10th lesson. Now airs on Radio and TV.

goon servicing full
time.” CLYDE HIG-
GINS, Waltham, Mass.
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Added Income Soon - $10, $15

a Week in Spare Time

Soon after enrolling, many NRI students
start to earn $10, $15 a week in spare time
fixing sets. Some pay for their training and
enjoy extra luxuries this way. Some make
enough to start their own Radio-TV shops.
NRI training is practical—gets quick results.
Easy to understand, well illustrated lessons
teach you basic principles. And you LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life” things you study.

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
you like. Diploma when you graduate. Mail
coupon now. Paste it on a postcard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities, shows
equipment you get. Cost of NRI courses low.
Easy terms. NATIONAL RADIO INSTITUTE,
Dept. P7, Washington 9,D. C
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B0 Set Roundup

Survey of the color TV receiver market —who is

selling sets and what the servicing policies are.

turers now have color TV sets on the

market. Previous pages described those
of Hoffman, Admiral, and RCA. The
other major manufacturers with sets
available are Emerson, Motorola, Sylvania,
General-Electric, Philco, and Magnavozx.
All sets are listed in the Buyers’ Guide
on pages 6 and 7.

The Emerson Radio and Phonograph
Corp. has two models available at $678
and $698. Emerson has experimented in-
dependently in color television for many
years and while their receivers are in
many ways similar to those of RCA, many
of the circuit modifications have been
developed in their own laboratories.
Emerson offers a factory service policy
for those who buy color television receiv-
ers in the Metropolitan New York area.
In other areas, its distributors or inde-
pendent service dealers will handle the
servicing.

General-Electric has three models
available. One carries an advertised list
price of $499.95. The list price for each of
the other two models is determined by in-
dividual G-E distributors and retailers.
Service policies for the General-Electric
color sets are available from the retailer
or distributor.

Until this year the Philco Corp. did
not have available a color TV receiver for
the market. Philco was developing, under
great secrecy in its laboratories, a new
color television system which uses a
single-gun tube (see page 65). Philco is
still doing intensive development work on
this system, however, it is also marketing
three color television receiver models
using the RCA type three-gun picture
tube.

All Philco distributors have service de-
partments with service contracts avail-

ALMOST all television receiver manufac-

Philco Model 5102L

RCA Model 21CS781

able. In addition, Philco has an extensive
network of factory-authorized service
depots capable of servicing its receivers.

The Motorola Corp. was an early starter
in commercial color television. It mar-
keted the first large-screen color tele-
vision receiver using the 19-inch CBS Col-
ortron tube. This set was the first selling
for under $1000. In 1956 Motorola intro-
duced the model 19CT1 at $695. A new
receiver with a 2I-inch screen, the model
21CT2, is being sold at a price determined
by the individual retailer.

The Magnavox Co. is retailing one color
TV set available either in mahogany or
blonde at $695. The basic color chassis for
this receiver is supplied by the RCA Vic-
tor Company—the cabinet is by Magna-
vox. Service for these sets is available
from the RCA Service Company.

Sylvania Electric Products, Inc. is now
selling two color TV receivers. Both are
available in mahogany or blonde. Service
is available from authorized factory-
trained distributor and independent serv-
ice personnel.

The Westinghouse Corp. is presently
preparing for the market a color tele-
vision receiver with a 22-inch rectangular
picture tube. The Westinghouse set prom-
ises to be competitive in price with those
by the other manufacturers. Although
the Allen B. DuMont Laboratories, Inc.
does not have any commercial color tele-
vision sets available for sale, it is inten-
sively developing a set using the Law-
rence-type single-gun Chromatic picture
tube. This tube is described on page 68.

Other television manufacturers will, of
course, market color television sets as
soon as they are able to produce them
at a fair profit to themselves and when
they are certain that there is a great de-
mand for such receivers. —30-

Admiral
Model C322C2
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Sylvania color
Model 31T304

Hoffman color
Model M2021

Westinghouse
22" color set

Y Emerson
Model C506

AG-E Model 21C701

Motorola Model 21CT2M
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FUNDAMENTALS OF

By
MILTON S. KIVER

OLOR forms one of the most inti-

mate contacts in our everyday life

—we wear colored clothes, we use
colored objects, we live in colored
houses, and we eat colored food. Yet,
in spite of this close contact with color,
most people have only a casual knowl-
edge of the nature of color or of color
mixing. To the television technician,
color possesses added significance be-
cause of its application in color tele-
vision, Such terms as color primaries,
hue, saturation, chromaticity, and
luminance will be commonly used in
any description of a color television
receiver, both from the standpoint of
operation and of service. What do
these words mean? How do they tie in
with color television? These are some
of the questions the service technician
will be confronted with and now, while
the art is still young, is as good a time
as any to learn about them.

Let us start off with color primaries.
Anyone who has ever experimented
with projector lamps has discovered
that when different colored lights from
several projectors are combined, the
resultant color seen by an observer
will differ from the color of any of the
projected beams. Thus, for example,
yellow can be formed by combining red
and green light; white light can be
produced by combining red, green, and
blue. The color of the light formed
will appear to the eye as a complete
color and the eye will be unable to dis-
tinguish the various components of the
mixture that united to form the new
color.

This method of color formation is
illustrated in Fig. 1A. Two circles of
colored light are projected onto a
screen and positioned so that they
overlap to some extent. Within the
overlapping region, a new color will be
produced by the addition of color “A”
and color “B.” Where the circles of
light do not overlap, each light will re-
tain its original color. If a third circle
of light is added, as shown in Fig. 1B,
then a maximum of seven colors can
be obtained. These would be: color
“A” color “B,” color “C,’ color “D”
(formed from “A’” and “B”), color “E”
(formed from “A” and “C,”), color “F”
(formed from “B” and “C”), and color
“G” (formed from “A” “B,” and “C”)
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Part 1. Color fundamentals and their application in
color television for radio and TV service technicians.

—and each would differ from the
other. In the areas where the circles
of light overlapped, the eye would not
be able to distinguish each of the col-
ors forming the mixture, but instead
would see the final color produced.
Thus, color “A” and “B” would not ap-
pear to the eye as color “A” and color
“B,” but as some new color which we
can call color “D.” The same would be
true of each of the other combinations.

The number of different colors that
can be formed by the use of three col-
ored lights, as shown in Fig. 1B, will
depend upon the colors chosen. Experi-
ence has indicated that the colors red,

blue, and green, when combined with
each other in various proportions, will
produce a wider range (or gamut) of
colors than any other combination of
three colors. Note, however, that if we
used four different colors in our mix-
ing process, we could produce an even
greater number of different colors.
With the addition of more and more
colors to our mixing scheme, the repro-
ducible range would widen somewhat.
Obviously, however, a line must be
drawn and the use of three colors has
been standardized. The three colors
chosen, red, green, and blue, are thus
referred to as the “primary” colors al-
though, as we shall see, the use of the
word primary has been widely misin-
terpreted to mean that red, green, and
blue will, in various combinations, re-
produce all colors. This is only in a
special instance.

It may be confusing to learn that
the primary colors used in color light

Fig. 1. (A) A new color is formed be-
tween color “A” and color “'B” as a re-
sult of mixing color A’ and color “B”.
(B) Adding three original colors, “A”,
“B”, and "C”, results in four new ones.

(A) (B)

projection are red, green, and blue,
when it is known that the primary col-
ors used in painting and printing are
red, yellow and blue. Why the differ-
ence? Printing uses a subtractive
color system, i.e. as the colors are
laid down on a sheet, each succeeding
color filters the light from the color
below it and subtracts something from
it. Projected light, however, is an ad-
ditive system whereby all the colors
projected add together to form the
final result. This difference requires
different primary colors.

The reason why three primaries were
chosen, in preference to say four, prob-
ably stems from the belief that the
eye behaves as though it contains three
sets of nerves, with each set of nerves
responsive to a different portion of the
visible spectrum. Thus, one set of
nerves has its greatest sensitivity in
the blue region; another set is most
sensitive in the green region; and the
third set is most sensitive to red.
Whether or not three sets of nerves
actually exist has never been absolute-
ly established. However, since the eye
reacts as though such a condition does
exist, it is reasonable to work on the
assumption that it does.

The theory which serves to explain
the ability of the human eye to dis-
tinguish various colors can also be em-
ployed to explain color blindness. In
the eyes of a color-blind person, all of
the color sensitive merves or retinal
cones react in the same way to all
colors. Hence, when colored light is
viewed by these people, all three sets
of nerves are similarly stimulated and
the same result is obtained as though
equal amounts of red, green, and hlue
light were intermixed. The color seen
would be white, or some intermediate
shade of grey. These people can dis-
tinguish between dark and light, but
no more.

There are also people whose retinal
cones differ sufficiently to see some of
the colors, but not all. These people
are known as partially color blind.
Perhaps the best known instance of
this is green and red color blindness.
In the eyes of these people green or
red appears grey. Fortunately, how-
ever, over 90 per-cent of the popula-
tion have normal vision, which means

COLOR TELEVISION




COLOR ANALYSIS

that they are ahle to distinguish between all of the spec-
trum colors.

A diagram which is very convenient to use for color mix-
ing is the tongue-shaped (or horseshoe-shaped) curve
shown in Fig. 2. (Another name for this curve is
chromaticity diagram.)

Around the perimeter of this curve are listed numbers
that range from 400 at the lower left-hand corner to 740
at the farthest point to the right. These figures represent
the wavelength of various spectrum colors in millimicrons.
Thus, purple (violet) extends from approximately 400 to
450, blue extends from 450 to 500 millimicrons, green ex-
tends from 500 to 570 millimicrons, yellow extends from
570 to 590 millimicrons, orange extends from 590 to 610
millimicrons, and red extends from 610 to 740 millimicrons.

Any point not actually on the solid-line curve but within
the diagram represents not a pure spectrum color but
some mixture of spectrum colors. Since white is such a
mixture, it, too, lies within this diagram; specifically, at
point “C.” This particular point was chosen at an inter-
national convention in England and is generally referred to
as “illuminant C.” Actually, of course, there is no specific
white light, since sunlight, skylight, and daylight are all
forms of white light and yet the components of each differ
considerably. The color quality of a conventional black-
and-white television receiver tube is represented bv some
point in the central region of the diagram about point “C.”

The chromaticity chart lends itself readily to color mix-
ing because a straight line joining any two points on the
curve will indicate all the different color variations that
can be obtained by combining these two colors additively,
Thus, consider a line drawn connecting points “R” and “G"”
representing certain shades of red and green respectively.
See Fig. 3. If there is more red light than green light, the
exact point representing the new color will lie on the line,
but be closer to “R” than “G.” Point “R?”" might be such
a color. On the other hand, if a greater percentage of
green light is employed, the color will still lie on the line
connecting “R” and “G,” but now, it will be closer to “G"
than “R.” Point “G!” might be such a color. This same
line of reasoning can be carried out for any two colors on
the chart.

(On the screen of a three-gun tri-color picture tube we
can carry out the same experiment by turning off the blue
gun and permitting only the electron beams from the green
and red guns to reach the phosphor-dot screen. As one
beam, say that from the red gun, is made more intense,
the resultant color on the screen shifts closer to red. On
the other hand, if the red gun is turned down and the
green gun beam is turned up, the resultant color takes on
more and more of a greenish cast. When both guns are
producing beams of equal intensity, yellow will be seen.)

Point “C,” in the central region of this diagram, is taken
to represent white or daylight. If we draw a line between
point “C"” and any point around the curve, we have a mix-
ture of white light and a particular spectrum color. Thus,
in Fig. 4, a line connects point “C"” and green at 545 mil-
limicrons (point “A’), indicating a mixture of white light
and spectrum green. If the amount of white light is zero,
then the pure spectrum green will be produced. As white
light is added, the hue of the green changes and the point
representing this mixture moves along the line toward
point “C.” We might consider this as diluting the green,
causing it to become lighter and lighter
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Fig. 2. A chromaticity dia-
gram. See text for details.
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Fig. 3. The line drawn be-
tween points “R” and “G”
passes through all the col-
ors that can be obtained by
mixing these two shades of
60 the red and green hues.
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Fig. 4. When moving from
"“AR" to "C”, the green be-
comes less and less satu.
rated, or lighter in intensity.
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(In a color tube, we dilute a solid
color, say green, by adding more red
and blue. The red and blue combines
with some of the green to form white,
thereby reducing the intensity or depth
of the green.)

It is possible to specify the satura-
tion of a color by its distance from
point “C."” Thus, consider point “B" in
Fig. 4. This is half way between point
“C” and point “A” and represents a
mixture of green diluted 50 per-cent
with white light. The saturation of the
green at point “B” is 50 per-cent. Had
the distance between point “C” and
point ‘B’ been 75 per-cent of the total
distance between point “C” and point
“A” we would have stated that the
saturation of the color at point “B”
was 75 per-cent. By moving point “B”
closer and closer to the spectrum
curve, its purity increases until it be-
comes 100 per-cent at the curve—point
“A.)" By moving point “B” closer to
point “C,” its saturation decreases. At
point “C,” the saturation is said to
be zero.

In connection with saturation, the
word hue is frequently heard. Hue
represents colors such as red, green,
orange, etc. It is associated with color
wavelength and when we label a cer-
tain color as green, or orange, or red,
we are specifying its hue. Thus, hue
refers to the basic color as it appears
to us, while saturation tells us how
deep the color is. If the color is highly
saturated we say that it is a deep
color, such as deep red, or deep green.
If it contains a considerable amount of
white light, we say it appears faded or
pale, as a faded red or a pale green.
Hue and saturation are psychological
terms representing the observer's im-
pression of a color and hence they can-
not be defined as precisely as wave-
length.

At the bottom end of the chromatic-
ity curve, on the line drawn from
deep blue to red, there is a series of
colors which are combinations of red
and blue in various proportions. These

range from bluish purple to purplish
red. It can be seen that this line com-
pletes the curve of Fig. 2. However,
this line should not be considered in
the same sense as the rest of the
curve. It does not contain any spec-
trum colors but only combinations ob-
tained from mixing spectrum colors.
Because of this, the region at the back
end of this tongue-shaped curve is
known as the region of non-spectral
colors. The boundaries of this region
are obtained by drawing dotted lines
from point “C” to red at 700 millimi-
crons and from point “C” to blue at
450 millimicrons. The remainder of the
diagram above these dotted lines is
known as the region of spectral colors.
The entire diagram is known as the
démain of real colors.

One further term used in connection
with this diagram is complementary
color. Any two colors which can by
themselves form white are known as
complementary colors. Thus, in Fig.
5, the line connecting point “F” with
point “G"” passes through point “C”
and hence, the colors at “F” and “G”
are said to be complementary to each
other.

We have previously seen that a line
drawn between two points represent-
ing two different colors contains all of
the combinations that can be derived
using those two colors. If, now, we
wish to determine what range or gam-
ut of colors can be obtained from any
three given colors (say “R,"” “G,"” and
“B,”), we would draw connecting lines
to each of the colors. See Fig. 6. The
result is a triangle. We can produce
any color within this triangle by vari-
ous combinations of the three colors,
“R],” “Gx,” and “B).”

The wavelengths of “R,,” "G, and
“B,"” chosen for televis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>