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ONLY IR. GUARANTEES 

SATISFACTORY MECHANICAL FIT 

AND ELECTRICAL OPERATION 

OR DOUBLE -YOUR -MONEY -BACK 

The typical manufacturer's specifications 
shown here are exactly duplicated by 
IRC QJ-180 control. CONCENTRIKIT 
assembly includes P1-229 and R1-312 
shafts with B11-137 and B18 -132X 
Base Elements, and 76-2 Switch. 
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IRC EXACT DUPLICATES 

ARE DOUBLE - MONEY -BACK 

GUARANTEED 

NOTE 
VFA.- 

The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers' procurement prints. 
Specifications on those prints are closely followed. 

Shaft lengths are never less than the set manufacturer's 
nominal length-never more than 332" longer. 

Shaft ends are precisely tooled for solid fit. 

Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 

Alterations are never needed. 

For Exact Duplicate Controls, specify IRC. 
Most Service Technicians do. 

INTERNATIONAL RESISTANCE CO. 
423 N. Broad Street, Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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the Booster with Twice as much Gain 
as Ever Before!! 

CASCADE TWO -STAGE 
MODEL 

DB -5 5 0 
ONLY $37.50 LIST 

DESIGNED SPECIALLY FOR USE WITH GASCODE FRONT ENDS! 

REGENCY DIV., I.D.E.A., INC., 7900 PENDLETON PIKE, INDIANAPOLIS 26, INDIANA 



IT SAYS IT WANTS BETTER 
PROGRAMS AND SPRAGUE 
cAPAC/TORS. 

Don't Be VagueJnsist on SPRAGUE 

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

Trademark 

Insist on Sprague 
TWIST -LOK* 'LYTICS 

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

Insist on Sprague 
TEL-OHMIKE® 

This capacitor -resistor ana- 
lyzer is the handiest instru- 
ment you can buy! Moderately 
priced for radio and TV re- 
pair shops, the Model TO -4 
Tel-Ohmike offers top qual- 
ity and accuracy for every 
service need. Priced so you 
can afford it at s731 

SP AGUE 

Insist on Sprague 
ATOMS "% 

The smallest TV 'lytics made 
-and the only small ones for 
85°C (185°F) up to 450 volts 
d -c. Guaranteed for low leak- 
age and long shelf life, they 
withstand high temperatures, 
high ripple currents, high 
surge voltages. From crowded 
TV chassis to jam-packed 
portables, Sprague Atoms fit 
'em all. 

Get your copy of Sprague's latest radio and TV 

service catalog C-610. Write Sprague Products 
Company', 105 Marshall St., North Adams, Mass. 

'Distributors' Division of Sprague Electric Company 

WORLD'S LARGEST 
CAPACITOR MANUFACTURER 
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L. 

YOUR BEST BET for BLACK & WHITE 
and COLOR TV 

RCA WR -59C 
Television Sweep Generator 

RCA WR -89A 
Crystal -Calibrated 
Marker Generator 

RCA WV -97A 
Senior VoltOhmyst® 

in color receivers, all 
of the color information 
is contained in the re- 
gion from about 2 Mc 
to 4.1 Mc on the over- 
all rf-if response curve, 
as shown in Fig. 1. Any 
loss of gain in this re- 
gion will weaken the color signals. If the loss is 
appreciable, it may result in such effects as poor 
color sync, poor color "fit" (incorrect registration 
of color and brightness information on the kine- 
scope), or cross -talk or color contamination between 
I and Q channels. 

COLOR 
SIGNALS 

f t I 

COLOR 

O.s I.S 
Mc 

I PICTURE/ 

SOUND CARRIER 

CARRIER 

/M. 
3.58Mc 

I 41M 

5Mc a 

Fig. 2. Bandpass Filter Response 

Fig. I. RE -IF Response 

The rf-if amplifier 
must be aligned cor- 
rectly to provide flat 

response for modulat- 
ing frequencies up to 

4.1 Mc. The RCA 
WR -59C Sweep Gener- 

ator and WR -89A 
Marker Generator pro - 

vide the flatness of 
sweep output and crys- 
tal accuracy that are 
essential for aligning 
color circuits. 

In color receivers, 
there are a number of 

Fig. 3. I Channel Response 
video -frequency sec- 
tions, including the video amplifier, the bandpass 
amplifier, I and Q channels (See Figures 2, 3, 4), 
and the green, red, and blue matrix networks- 
including the adders and output stages. A flat video 
sweep extending down to 50 Kc is a necessity in 
checking or aligning the tunable bandpass filter and 

the I and Q filters. Late 
models of the RCA WR - 

59C Sweep Generator 
now provide a flat video 

sweep extending down to 
50 Kc. It also covers all 
rf and if ranges required 
for both color and black - 
and -white receivers. 

o I 

I.S Mc 

2.SMc 

o 

0.5Mc 

0.75Mc 

Fig. 4. Q Channel Response 

REMEMBER that the high voltage (up to 
30,000 volts and more) must be set to the 
specified value before adjusting purity or 
convergence. The RCA VoltOhmysts can 
be used with the RCA High Voltage Probe 
(WG -289 and WG -206 Multiplier Resistor) 
to measure dc voltages up to 50,000 volts. 

RCA WG -289 
High Voltage Probe 

esk 

J 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N. J. 
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Now that the FCC has author - 
ized a color television system with 
which most engineers seem happy, 
the barrage of literature on color 
television fundamentals and operation 
is in full swing. Each passing month 
brings with it more and more inform- 
ation, and it is to our advantage to 
get into the swim of things as quickly 
as possible or else we may soon find 
ourselves iin the position of shoveling 
sand against the tide. 

Color television, both from a 
theoretical and from a practical 
standpoint, is not a subject that one 
grasps on first contact. That it seems 
to affect practically everyone in the 
same way was borne out by the re- 
sults of learning tests which we at 
the Television Communications Insti- 
tute conducted among our o w n 
students and on practicing service 
technicians who were not students. 

It was also revealed that a 
method which we call the "general to 
the specific" enables the student to 
grasp, remember, and apply what he 
has read better than any other system 
of learning which we have tried. 
Since color television is the concern 
of every service technician, this 
writer felt that the readers of the 
PF INDEX might be interested in 
learning more about this successful 
method of learning. 

The best approach we found is 
to forget at the outset all about color 
television circuitry. If you are ap- 
proaching the subject for the first 
time, read articles on the operation 
of the tri -gun picture tube and on 
color fundamentals. Concentrate on 
these two subjects until you feel that 
you know each so thoroughly that you 
can talk, even argue about them with 
your fellow workers. 

At this point, it may not be 
amiss to interject several thoughts 
on black -and -white television. Color 
TV is actually an extension of black - 

and -white TV, and it stands to reason 
that you cannot qualify yourself as an 
expert color man until you become 
proficient with black -and -white re- 
ceivers. So while you are learning 
color fundamentals, pull out your texts 
on black -and -white TV and do a little 
reviewing. 

PREDICTION: You will be 
amazed at how much you' ve forgotten 
about the sets you work with everyday. 

Your next step is to concentrate 
on the color signal, what it is sup- 
posed to do, how it is formed, and 
exactly what differences there, are 
between its components: I, Q, R -Y, 
and B -Y. This is a particularly rough 
section to overcome; but if you read 
enough different accounts of the sig- 
nal formation (and there are a great 
many articles on this score),thenyou 
will soon develop at least a reading 
acquaintanceship with these 
quantities. 

This step, we have found, is the 
most critical in your entire color 
study. Clear this hurdle and the rest 
can be smooth sailing; but if you 
form only a hazy idea, everything you 
do from this point on will be clouded. 

FIg. 1. A Color - 
Phase Diagram. - BURST.« 

MILTON S. KIVER 
President, Television Communications Institute 

This might appear to be a rather 
strong statement, and it is meant to 
be. You will find that the diagram 
shown in Fig. 1 will be one of your 
handiest tools in servicing the color 
circuits of a color television re- 
ceiver.. The diagram may be labeled 
in a variety of ways, but the name we 
prefer is "color -phase diagram." 
On it we see the location of the I, Q, 
R -Y, and B -Y signals. More impor- 
tant, however, is the presence of the 
various colors around the diagram; 
for these tell us what colors are 
directly concerned with each of the 
I, Q, R -Y, and B -Y vectors. If we 
find that a color picture is defective 
in magenta and green, then we know 
that the trouble is somehow tied up 
with the Q -channel in the receiver. 
If we lose our pastel shades of yellow 
and cyan (blue-green), then the I - 
channel is at fault. These are but two 
of the many applications of this dia- 
gram, but to understand it fully re- 
quires that you know something about 
the I and Q (or R -Y and B -Y) signals 
that form the color signal. 

The foregoing study will have 
taken you through the color system 

* * Please turn to page 51 * * 

e»+ (B-Y) 
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LIGO Service -Dealers 

Cashing in on CQS 
SURVEY SHOWS 78% OF SERVICE -DEALERS 

REPLYING REPORT ENTHUSIASTIC 

SUPPORT OF CQS PLAN!* 

Using the Certified Quality Service plan? If not, you may be losing 
business to your competitor across the street. If you are using the 
CQS tags and all the sales aids available to you, you're all set.. . S I/ i / Ie 'Survey conducted January, 1954 

NCH 
Your NATIONAL ADVERTISING continues to sell 

for you in LIFE during May and June. 

BE SURE YOU HAVE YOUR CERTIFICATION TAGS 

Your national advertising says, "Ask your Service -Dealer for 
this CQS Tag." Tie in. All you have to do is: 

1. Use your improved, colorful, multi -use CQS Tags to build 
more business and greater customer confidence ... in you. 

2. Use your CQS signs, posters, decals, and other sales aids. 
Make it easy for customers to find you. 

CQS Tags are available: 250 for $2.25, 500 for $3.50, 1000 
for $6.00, with your 3 -line imprint. Ask your distributor 
salesman for special offer. 

GET YOUR CQS CBS -STAR KIT 

Contains 6 smashing, big, colorful, 
magnetic CBS -Star streamers. Each 
features a different CBS -TV star: Benny 

. Burns and Allen ... Gleason... 
Godfrey ... Murrow ... and Marie 
Wilson. Each is a different size and shape. 
Each sells the Star Performance of your 
Certified Quality Service. Kit also includes a new 
inside/outside CQS decal and a Business Builder's 
Catalog showing the many sales aids available to you. 
CBS -Star Kit is free with CQS Tags ... Kit alone, 25e. 

Let folks know you're the Service -Dealer they read 
about in the national magazines. Ask your distributor 

salesman for special offer 
CBSOrder your Tags and CBS -Star Kit today. 

Manufacturers of 
Receiving Tubes Since 1921 

CBS-HYTRON Main Office: Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

A member of the CBS family: CBS Radio CBS Television 
Columbia Records, Inc. CBS Laboratories CBS -Columbia and CBS-Hytron 

earraw 

QUALITYPERFORMANCEti7,77/2%;,/ 

SERVICE 

CQS dealers 
themselves 
help you sell 
CBS-Hytron 
Mirror -Back 
and CTS - 
Rated tubes. 

HOW TO GET: 
. Your CQS Tags 

... Your CBS -STAR Kit 
See your CBS-Hytron distributor today. He 
has a special offer for you. Or order direct 
from CBS-Hytron, Danvers, Mass.: 

Either ...CBS -Star Kit free with CQS 
Tags d $2.25, 250; $3.50, 500; $6.00, 1000 

Or ... CBS -Star Kit only n. 25¢, for 

handling and mailing 

Be sure to include your 3 -line imprint (print legibly, 

please) for CQS Tags. Send cash, check, money 

order ... no C.O.D's. 

6 
PF INDEX - May, 1954 



4«4íf*. 
Installation of REK-O-KUT 

LP -743 Turntable With Dual 

Transcription Arms, GE Al - 
501 and Livingston Universal 

by RcG¢tt g Punhatri 

Although some mention w a s 
made of the turntable and the two 
pickup arms installed in the cabinet 
discussed in Audio Facts in the March 
1954 PF INDEX, no details were 
given concerning them or their in- 
stallation. There were two reasons 
for the lack of specific data: (1) it 
was not the purpose of the article to 
present details about any certain part 
of the system and (2) the motor 
board in use at that time was a tem- 
porary one, and some changes were 
to be made when a permanent board 
was prepared and installed. 

Some information concerning 
the preparation of the new motor 
board (shown in Fig. 1) and the in- 
stallation of the three -speed REK-O - 
KUT LP -743 turntable, Livingston 
Universal transcription arm, and the 
General Electric Al -501 transcrip- 
tion arm may be interesting andhelp- 
ful to anyone considering making such 
an installation. 

A piece of one -inch -thick solid 
birch, cut to the dimensions of 15 3/4 
inches wide and 22 1/8 inches long to 
fit the opening in the top compartment 
of the cab:net, was obtained from a 

local planing mill. Birch plywood 
3/4 -inch thick would have been pre- 
ferred, but none could be found on 
hand that had not already warped. A 
warped motor board should not be 
used because of the strain it imposes 
on the turntable mounting plate. It is 
also difficult to adjust a pickup arm 
to swing parallel to the top surface 
of the turntable if the motor board 
is not flat. The piece of solid birch 
whichwas selectedwas well seasoned 
and flat. 

Some of the very complete tem- 
plates and mounting information fur- 
nished with the turntable and arms 
are shown in Fig. 2A. The template 
for the GE Al -501 arm and its rest 
are shown in this illustration at their 
correct positions on the board. The 
correct positions for the arms, arm 
rests, and the turntable spindle were 
found by use of the appropriate tem- 
plates and then marked on the board. 

In Fig. 2B, the template for the 
REK-O-KUT LP -743 turntable is 

Fig. 1. REK-O-KUT 
Three -Speed Turn- 
table, Livingston 
Universal Transcrip- 
tion Pickup Arm, and 
General Electric Al - 
501 Transcription 
Arm. 

shown held in place by two pieces of 
masking tape. The correct location 
was found by matching the spindle po- 
sition on the template with the one 
marked for it on the board. A piece 
of paper, which had been prepared by 
partially covering one side with lead 
applied with an ordinary pencil, was 
slipped under the template for use as 
carbon paper; and the markings were 
then traced as shown in Figs. 2B and 
C. Regular carbon paper sometimes 
has a tendency to smear, which makes 
its use unsatisfactory because such 
smears are difficult to remove. 

The opening for the turntable 
was cut out with a keyhole saw, and 
the holes for the arms and GE arm 
rest were made with wood bits. Pilot 
holes for the wood screws used in 
mounting the turntable, Livingston 
arm, and the rest for the Livingston 
arm were made with a drill bit. The 
board ready for finishing is seen in 
Fig. 2D. 

The board was finished with 
walnut stain and two coats of clear 
varnish to match the cabinet. After 
being sanded between coats of varnish 
and sanded and rubbed after the final 
coat, it was ready for the mounting 
of the turntable and arms, as shown 
in Fig. 3. 

The underside of the precision - 
made turntable with its large -sized 
bearing shaft can be seen in Fig. 3. 
The bearing shaft fits into the well 
for the shaft on the mounting frame 
and turns on a single ball bearing. 
The motor and idler wheels, also 
visible in the illustration, drive the 
balanced turntable very quietly and 
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No matter when a BUSS fuse is called upon to operate, you can be sure of de- pendable and accurate 
pro- tection. For every BUSS fuse cis1 tested in a sensitive electronic device that rejects any fuse not correctly calibrated, proper_ 

dimensions. 
ly constructed and right in all physical 

This insistence on perfection is the reason manufacturers and service organ- izations can on BUSS source for fu "trouble-free" as the one fuses. 
And by standardizin 

you can simp lify g on BUSS fuses, 
yhandling 

and recordur buying, stock 
type, line is corn_ píete: standard t low:n , dual -element (slow g), renewable and one-time types in sizes from 1/500 ampere up - plus a complete line of fuse cli and holders. ps, blocks 

BUSS is the fuse your customer So capitalize on the na mows fuses of unquestioned that stands for questioned high quality. Every BUSS fuse you furnish own little way to build will help in its in sales and your reputation 
good business voce. You'll find its just 
BUSS fuses. handle only genuine 

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

N E W Complete 

TELEVISION 
FUSE LIST 

Shows proper fuse to use 

How fuse is mounted 
What fuse protects 

SEND TODAY FOR YOUR FREE CO 

USETRO 
TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

JO 

8U55 FUSES 
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Fig. 2 (A.) Instruction Sheets and Templates Furnished With Turntable and Arms. (B.) Marking Position for Turntable on Board. (C.) 

Board Marksd and Ready for Cutting. (D.) Board With Opening and Holes Cut, Ready for Finishing. 

smoothly at all three speeds of 33 1/3, 
45, and 78 rpm. 

The Livingston Universal arm, 
equipped with a GE triple -play car- 
tridge, lies on its side at the right of 
the turntab_e drive assembly; where- 
as the GE Al -501 arm (with its two 
plug-in cartridge slides, rest, and 
pressure plate) can be seen in the 
right foreground of Fig. 3. 

Some structural details of the 
GE Al -501 and the manner in which 

it is mounted are revealed in Fig. 4A. 
Three machine screws inserted in 
the holes in the base of the arm pass 
through the holes drilled for them in 
the motor board, and they thread into 
the pressure plate to hold the pickup 
arm in place. The twisted leads 
from the cartridge terminals pass 
through the hole provided for them in 
the base, motor board, and pressure 
plate; and they are soldered to the 
terminals on the strip mounted on 
the plate. Shielded cable should be 
used to connect from the terminals 

Fig. 3. Finished Mo- 
tor Board Ready for 
Mounting of Turn- 
table and Arms. 

on the strip to the input of the pre- 
amplifier or amplifier employed. 

An Allen -head set screw (lo- 
cated under the end of the tail piece 
and visible in Fig. 4A) is provided 
for making height adjustments of the 
arm. The arm rest is shown secured 
in position by a nut and washers. 

In Fig. 4B, the arm is being 
leveled so it will swing parallel with 
the top of the turntable. Inspection 
will show that the bottom surface of 
the base is round. Leveling can be 
accomplished by adjusting the tension 
of each one of the mounting screws 
that pass through the base and motor 
board into the pressure plate. 

The Allen wrench (furnished 
with the arm) is being used in Fig. 4C 
to adjust the height of the arm. The 
arm can be slid up and down on the 
spindle when the set screw is loos- 
ened. After the correct position is 
found, the set screw is tightened. 

* * Please turn to page 83 * * 
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EDITOR'S NOTE: 

This training series is primarily 
directed to service technicians who 
have knowledge of the fundamentals of 
black -and -white television. The pur- 
pose of the series is to familiarize the 
technician with the background, de- 
velopment and practical operation of 
color television equipment, so that 
problems of installation and mainten- 
ance or repair may be approached 
with understanding and reasonable 
confidence. 

The acquisition of this familiarity 
will not be a short process and it 
undeniably will have its difficult mom - 
ents. To achieve it, studies of color, 
color signal makeup, color receiver 
circuit design and new servicing 
techniques will be involved. Even so, 
its nothing to get frightened about. No 
matter how complex a system or piece 
of equipment may be, it still can be 
reduced to individual circuit principles 
of oscillation, detection and amplifi- 
cation known to all. 

Each successive PF INDEX will 
contain an installment until the series 
is complete. The length of each sec- 
tion will be governed by the type of 
discussion it contains. A section 
covering a difficult phase of the sub- 
ject will be shorter than one containing 
material on a less complicated phase. 
By so doing, we hope to present the 
complete series as quickly as possible, 
but at the same time we plan to present 
no more data than can be readily 
absorbed and fully understood in the 
period between each installment. 

The section which follows is 
intendedtoserve as an introduction to 
color television and the series. As 
always , your comments and sug- 
gestions about the series will be 
welcomed. Good luck. 

An Introduction to 
Color Television 

"Color television is one of the 
greatest technical achievements of 
our age. It represents outstanding 
progress and another important con- 
tribution of the electronics industry 
to our American way of life." 

T h e foregoing is a quotation 
from Dr. W. R. G. Baker who served 
as chairman of the National Televi- 
sion Systems Committee. This quo- 
tation serves to express the feelings 
of a great number of people, whether 
they are in the electronics industry 
or not, that the development of color 
television is an outstanding achieve- 
ment which reflects the ingenuity and 
diligence of the American people. 

WHY COLOR TELEVISION? 

When two pictures of the same 
scene, one in color and one in black 
and white, are placed side by side, the 
version in color receives the greater 
attention. This is only natural, be- 
cause as we view objects around us 
in nature the response is in color. 

This does not mean to imply 
that all pictures must be in color to be 
enjoyable. There are many types of 
pictures and illustrations that are as 
much if not more effective in black 
and white as they would be in color. 
Applied to TV programming, for ex- 
ample, news or sports commentaries, 

Fig. 1. RCA Victor Model CT -100 Color Re- 
ceiver. 

panel shows, and certain types of 
sporting events would seem tobenefit 
little through use of color. 

On the other hand, there are 
certain types of programs which 
would be enchanted by the addition of 
color. Examples here would be vari- 
ety shows and special outdoor tele- 
casts such as the Pasadena Rose 
Parade on New Year' s Day. These 
presentations could rely heavily on 
the use of color for entertainment 
value. 

Another advantage offered by 
color television lies in the presenta- 
tion of commercials. Sponsors like 
to present their products in the best 
possible manner, and it would seem 
that the addition of color would help 
a great deal since many products are 
distinguished by their color or by the 
colors of their containers. The color 
scheme on a container is often selec - 
ted by the producer to serve as a 
guide for the buyer. With capability 
of product display in full color on TV 
commercials, sponsors should cer- 
tainly be interested in the potential 
of color television. 

Number of Color Programs 

A portion of the public is under 
the impression that in time the entire 
schedule of television programs will 
be in color. This will probably not 
be true because of the lack of need 
for color in certain programs and 
because of the higher cost of color 
programming. Another contributing 
factor would be the number of color 
receivers in a given area. If the 
color program does not reach a large 
number of consumers, the sponsor 
would not likely c o nt r act for the 
higher cost of color programming. 

A question which is asked quite 
often in areas where color TV is not 
yet available is, "Why isn't color 
televised over our local station?" 
This question can best be answered 
by discussing some of the things 
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TRAINING 
SERIES 

by 

C. P. OLIPHANT 

which must be done at the transmitter 
before color can be televised. 

The simplest way that a n y 
station can televise color is accom- 
plished by having the color signalfed 
from some other originating point to, 
the transmitter. This process is 
certainly not new, because network 
distribution of television programs 
has been carried on for several years. 
The nature of the color signal, how- 
ever, is such that it places certain 
requirements on any distribution 
system aver which it is carried. To 
better understand why this is so, let 
us consider one of the characteristics 
of the color signal. 

Since the color signal contains 
considerably more information than 
the black -and -white signal, it is only 
natural to suspect that the color sig- 
nal would require greater bandwidth; 
and such is the case. As a compar- 
ison, the black -and -white video sig- 
nal can be very successfully carried 
over connecting links having a band- 
pass of three megacycles. The color 
signal, however, must be carried 
over links having a bandpass of 4.1 
megacycles; otherwise, serious de- 
gradation: of this signal will result. 
The transmitter must also be capable 
of transmitting a signal having this 
broader bandpass. In order to do 
this, most of the existing stations 
will require certain modifications. 
The network facilities will also have 
to fulfill the previously mentioned 
requirements before the signal can be 
carried. 

Assuming that these two quali- 
fications are fulfilled, an existing 
station will be able to transmit color 
programs which are available from 

the networks. Later in the training 
series, the study of the color signal 
will make clear why these more 
stringent requirements must be met. 
The point is mentioned here in the 
hope that this information will help 
in answering any questions which 
your customers might ask on the 
subject. 

Cost of Color Receivers 

The number of color receivers 
in the hands of the consumers will be 
largely dependent upon cost. At the 
outset of color -TV production, re- 
ceivers were offered at retail prices 
ranging from $1000 to $1300. This 
price generally places the color re- 
ceiver in the classification of a lux- 
ury. Until such time that the price is 

Fig. 2. Westinghouse Model H-840CK1 5 

Color Receiver. 

reduced so that the receivers will be 
purchased by a greater number of 
people, color programming is likely 
to be limited. 

Figs. 1 and 2 show two color 
receivers which were among the first 
commercially available units after 
the FCC approval of the present color 
television system. 

COLOR TV DEVELOPMENT 

The development of color tele- 
vision has been going on for several 
years. Actually, it would be difficult 
to estimate even an approximate date 
for the beginning of the development 
work. Before the acceptance of the 
present system, there were many 
other systems being considered. 
Since thèse systems did not satisfy 
the FCC or the industry, they were 
not acceptable. However, the present 
system is an outgrowth of some of 

these earlier systems. 

The standards for the present 
color television system were formu- 
lated by the NTSC (National Televi- 
sion Systems Committee). The design 
of the transmitting and receiving 
equipment was left to the discretion 
of the electronics manufacturing 
industry. 

There were two requirements 
that a color television system had to 
meet. These were: first,the system 
had to be compatible and second, it 
had to be all -electronic. A com- 
patible television system is one that 
provides a signal of such a nature 
that the existing black -and -white re- 
ceivers are able to accept this signal 
and produce a picture in monochrome 
without modifications or additional 
adjustments to the receiver. The task 
of developing specifications for a 
signal which would conform to these 
requirements was undertaken by the 
NTSC. Let us take a brief look at the 
history of the NTSC and what has been 
accomplished by it. 

The first NTSC was formed in 
1940 for the purpose of obtaining a set 
of standards which could be used in 
the commercialization of monochrome 
television. The standards for mono- 
chrome television that we now have 
are the results of the first NTSC. Be - 
cause of the approved work of the first 
NTSC, the second NTSC was organized 
and ultimately produced the accepted 
color standards. 

This committee was authorized 
by the board of directors of the Radio 
Television Manufacturers' Associ- 
ation with members who represented 
organizations in the electronics field 
and who were interested in the re - 

* * Please turn to page 43 * * 
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Id BE S[fl([DNODbD TUBES 

OUTPERFORM ALL OTHERS! 
Specially developed for the TV service industry. Cost the same as types they replace. 

Here's what G. E: s new SERVICE - 

DESIGNED Tubes mean to you: 

They cut callbacks on TV repairwork, by 
doing a far more dependable job than 
their prototypes. 

Your tube -inventory requirements are 
lower. SERVICE -DESIGNED Tubes give top 
performance in all chassis. 

Your customers get more hours of trouble - 
free TV enjoyment ... because SERVICE - 
DESIGNED Tubes have longer average life. 

They cost the same as their prototypes, 
despite improved performance and long 
life. You get higher tube value than ever 
before! 

roil the first time anywhere, a line of tubes 
has been developed specially for TV 

servicing - G.E.'s new SERVICE -DESIGNED 
Tubes. Six types are described on this page. 
They will soon be followed by others, de- 
signed from the ground up to meet the prac- 
tical requirements of your work. 

You can install SERVICE -DESIGNED Tubes 
in any circuit with confidence, knowing they 
have the sturdiness, the voltage capacity to 
stand up. See your G -E tube distributor today! 
Ask him to show you the new SERVICE - 

DESIGNED types-explain how they will save 
you time, trouble, and costs, and increase 
your list of satisfied television customers! 
Tube Department, General Electric Company, 
Schenectady 5, New York. 

SERVICE -DESIGNED 5U4 -GA 
The 5U4 -G prototype was a tube that 
did a good electrical job, but was sub- 
ject to damage from shocks and vibra- 
tion. In the new SERVICE -DESIGNED 
5U4 -GA, you have a rectifier that can 
withstand hard usage. Here are the 
reasons why: 

(1) Substantial mica supports brace 
the tube structure at both top and bot- 
tom, instead of at the top only. Also, 
double -fin plate construction gives bet- 
ter heat dissipation. 
(2) Glass bulb now is straight -side, 
compact, and strong. It is specially 

"necked down" at bottom, so the base 
can be the same diameter as the 5U4 -G 
-enabling the same ring -clamps to 
be used when installing the tube. 
(3) Base construction has beenchanged 
to button -stem, with the leads passing 
through widely spaced individual seals 
at the bottom of the glass envelope, 
the same as with miniature tubes. This 
gives greater strength, also shorter 
leads and better lead separation. 
Another advantage of button -stem con- 
struction is improved heat conduction, 
which in turn reduces the chance of 
electrolysis and air -leakage. 

SERVICE -DESIGNED 6BQ6-GA 
"Running hot" shortened the life of 
many prototype 6BQ6-GT's. G -E de- 
signers went to the heart of the prob- 
lem, and-while retaining the same 
basing layout for interchangeability- 
gave this tube a king-size bulb that 
means cooler operation under all nor- 
mal conditions. 

Also, because of special mica design 
and new processing techniques, the 
new SERVICE -DESIGNED 6BQ6-GA will 
handle higher pulse plate voltages than 

its predecessor. Internal tube arcing is 
cut 'way down. 

In many TV chassis, Type 6BQ6-GT 
now is pushed to the limit. Replacing 
with 6BQ6-GA's means far fewer serv- 
ice callbacks due to early tube failures. 

A further important improvement in 
the SERVICE -DESIGNED 6BQ6-GA, is 
use of a special high -melting -point 
solder for the plate cap -terminal. This 
prevents loosening of the terminal 
when the tube is removed for testing. 

SERVICE -DESIGNED 6SN7-GTA 
Type 6SN7-GTA has been redesigned 
to give top performance in all synchro- 
guide and other TV circuits. Among 
measures taken to assure this result, is 
a special factory "chopper" pulse test. 
The test is made at voltages equal to 
the lowest line voltages that will be en - 

Max plate voltage 
Max plate dissip., per plate 
Max heater -cathode voltage 

countered in TV chassis of any make. 
In all respects and in all circuits, the 

SERVICE -DESIGNED 6SN7-GTA now 
will replace Type 6SN7-GT. Capacity 
of the new tube is much superior to the 
old. This is proved by the following 
cross -tabulation of ratings: 

Old 65N7 -GT Now 65N7-GTA 

300 v 

21/2 w 

90 v 

500 v 

5 w 
200 v 

ALSO READY: 3 MORE G -E SERVICE -DESIGNED TUBES THAT DO OUTSTANDING JOBS .... AND WHY ! 

SERVICE -DESIGNED 5Y3 -GT 
A sturdier tube, with longer life! Mica sup- 
ports now brace the tube structure both top 
and bottom ... new button -stem base adds 
strength, separates the leads ... double -fin 
plate construction gives the SERVICE -DESIGNED 

5Y3 -GT much improved heat dissipation. 

SERVICE -DESIGNED 25BG6-GA 
Cut callbacks with this new tube that runs 
code- than its prototype! All the improved 
feasu-es of the 6806 -GA. Larger bulb 
gives ample cooling. Tube handles higher 
pulse plate voltages. High -melting -point 
solde- protects plate cap -terminal. 

GENERAL 

SERVICE -DESIGNED 1 B3 -GT 
Install and forget! This new tube does a 
superior job far longer! Special lead glass 
wards off electrolysis and air -leakage. 
There is a new ring around the filament 
which stops "bowing" and the filament burn- 
outs that frequently result. 

ELECTRIC 
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Many Electronic Devices 

Can Provide Additional Business 

There are many kinds of elec- 
tronic equipment designed for special 
applications. The electrical circuits 
in many of these devices are not far 
different :f r o m those employed in 
radios, television receivers, a n d 
audio amplifiers; therefore, the 
servicing problems connected with 
them should not be particularly dif- 
ficult for the experienced service 
technician. Specialized equipment 
appears strange principally because 
of the varied mechanical arrange- 
ments usually employed. These 
devices are received for repair with 
hesitancy on the part of the service 
technician who is not aware of the 
electrical similarities which exist 
between them and the sets he services 
every day. 

Such opportunities for addi- 
tional sources of revenue should not 
be missed Hence, it is our purpose 
to point out and discuss examples of 
specialized equipment so that the ser- 
vice technician may better understand 
how to go about analyzing and ser- 
vicing these units. 

CARTRImE 
REI FASE 
BUTTON 

START 
SWITCH 

PLAY -RECORD 
SWITCH 

VOLUME 
CON I Fz)L EXTERNAL 

SWITCH 
NPUT 

SPECIALIZED 

EQUIPMENT 

by DON R. HOWE 

Message Repeater. 

The Mohawk Business Machines 
Corporation has recently introduced 
a device which should find wide ac- 
ceptance in a great number of appli- 
cations. This device, shown in Fig. 1, 
is termed the Message Repeater and 
is a combination tape recorder and 
playback machine. Fig. 2 is a photo- 
graph of the unit with the cove r 
removed. 

The Message Repeater will 
repeat a previously recorded message 
whenever the unit is activated by an 
external switching device and will 
automatically stop at the end of the 
tape. The switching may be accom- 
plished by push buttons, floor mats, 
electric eyes, electric timers, or 
similar devices. 

Practically unlimited uses are 
possible for such a machine. An ex- 
ample might be for sales promotion 
in an appliance store where the open- 
ing of a refrigerator door will actuate 
the Message Repeater. The recorder 

MIKE 
INPUT 

SPEAKER 
OUTPUT 

CARTRIDGE 
HOLDER 
ASSEMBLY 

STOP 
CONTACTS 

RECORD & 
ERASE HEADS 

could then relate some of the main 
features of the refrigerator. Another 
use might be for safety purposes in a 
factory where the unit would be acti- 
vated by a floor mat placed near a 
potential source of accidents. The 
machine could then repeat a message 
to warn of the potential danger. The 
specific applications of such a device 
are limited only by the user's 
imagination and needs. 

It is not improbable that the 
service technician may eventually be 
asked to repair these units. It will 
therefore be helpful to have a work- 
ing knowledge of the Message Re- 
peater. For this reason, the following 
information is given. 

The tape used in this machine 
is plastic with a coating of red oxide. 
The tape is formed in an endless loop 
which is housed in a rectangular 
cartridge. The cartridge can be seen 
behind the opening in the upper left - 
h a n d corner of the unit shown in 
Fig. 1. These cartridges provide 
tapes designed to carry messages up 
to two minutes in length. They are 
easily removed from the machine so 
that other cartridges with different 
messages may be substituted. 

A 12AX7 and a 50B5 are used 
to provide three stages of audio amp- 
lification. See Fig. 3. These stages 
are used for recording and for play- 
back. An additional 50B5 is used as 
the bias oscillator which is required 
for conventional tape or wire re- 
cording. The bias oscillator is 
inoperative during playback. 

When the switch S3 is closed, 
power is supplied to the rectifier M1 
and the filament string. The high - 
voltage rectifier M1 supplies voltage 
to the B+ circuits through resistor 

* * Please turn to page 61 * * 

TAPE 
DRIVE 
WHEEL 

92- RECORD -LEVEL 
INDICATOR 

Fig. 1. Message Repeater. (Sample Courtesy of Mohawk Busi- 
ness Machines Corporation.) 

Fig. 2. Message Repeater With Cover Removed. (Sample Cour- 
tesy of Mohawk Business Machines Corporation.) 
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The easy way 

is the right way ... 
when you use Mallory Midgetrols® 

because the round, tubular shaft of 
the Mallory Midgetrol can be cut 
accurately and quickly. Easily 
adapted to split -knurl, flatted, or 
set screw type knobs. And you 
save additional time because AC 
switches can be attached instantly 
without control disassembly. 

because Mallory Midgetrols are 
engineered to match the electrical 
characteristics of original equip- 
ment of any radio or TV set .. . 
give equal, often better, perform- 
ance than the original control. 

r done right the easy way, 
always use Mallory 
Midgetrols. You'll save 

time and trouble. And, equally 
important, you can depend on 
Mallory Midgetrols for perform- 
ance that makes satisfied cu stomers. 

To make your auto radio repair work easier .. . 
The new Mallory Auto Radio Control Guide speeds 
selection of the proper control for every job that 
comes your may. Ask your Mallory Distribu- 
tor for a copy ... or write to P. O. Box 
1558, Indianapolis, Ind. 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES CONVERTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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TELEVISION SOUND y 
IF systems 

PART 1 Analysis of Several Circuits 

Used in Intercarrier and 

Nonintercarrier Receivers 

The standard television sound 
signal in the United States consists 
of a carrier which is frequency modu- 
lated by the audio signal. The maxi- 
mum deviation is 25 kilocycles on 
each side of center frequency for 100 
per cent modulation. This FM car- 
rier frequency is maintained very 
accurately by the transmitting station 

at 4.5 megacycles above the video 
carrier frequency. 

It is the function of the sound 
IF amplifier of the television receiver 
to accept this FM signal after con- 
version to the sound intermediate 
frequency in the converter stage of 
the receiver and to supply any ampli - 

by PAUL C. SMITH 

fication necessary for proper opera- 
tion of the sound -detector stage and 
succeeding audio stages. The final 
audio signal should contain a minimum 
of distortion and extraneous noise. 

MIXER 

0 16J6 
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Fig. 10-1. Partial Schematic Showing Conventional Separate -Sound IF System. 

The or i g i n a l modulation is 
impressed on the carrier at the 
broadcasting station as a frequency 
variation only, whereas the carrier 
amplitude is held constant. Atmos- 
pheric and man-made electrical dis- 
turbances may alter the signal 
reaching the TV receiver, but these 
disturbances are evident mainly as 
sharp peaks in amplitude. A well - 
designed receiver will respond only 
to the frequency variations, and the 
result is the static -free reception 
characteristic of FM. 

Other factors contributing to 
reduced noise are (1) the use of pre - 
emphasis of the higher audio fre- 
quencies at the transmitter and of 

Fig. 10-2. Partial Schematic Showing Conventional Intercarrier Sound IF System. * * Please turn to page 35 * * 
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You'll Find a 

PRECISION ESO 
in Every Other Service Lab in the Country! 

THIS FAMOUS SIGNAL GENERATOR provides-at a practical, sensible price 
- the accuracy, stability, range, functions and long-lived reliability that 
are so necessary to the efficient Service -Lab. 

THIS FAMOUS SIGNAL GENERATOR has consistently set unparalleled 
standards of performance and value. 

THIS FAMOUS SIGNAL GENERATOR, along with the other instruments in 
the PRECISION line, has kept pace with the ever-increasing require- 
ments of modern servicing and maintenance, AM -FM -TV. 

ElOOC 
The Modern Multi -band 

SIGNAL -MARKING GENERATOR 

for TV -FM -AM Alignment 

* Frequency Coverage: 88 KC to 240 MC 

(To 60 MC on fundamentals) 

* Direct Reading in 9 bands on easy -reading 61/2" dial. 

*1% Accuracy and exceptional stability on all bands 
assured through use of the famous PRECISION 
"Unit -Oscillator" construction. 

* 0-100% Modulation controlled at front of panel. 

* AGC-AVC Substitution voltage, continuously variable 
on expanded scale from 0-50 volts D.C. 

* Hand Calibrated: each instrument is individually 
calibrated against 'PRECISION' standards. 

PRECISION 

&vt.waC. van 

-sRrislo 
11101-1111116 

aelunal 
SERIES E -200-C 

NET PRICE: $78.50 complete with tubes, RG type coaxial output 
cable and 96 page operating text 'Servicing by Signal Substitu- 
tion'. Black ripple -finished, portable, steel case, 101/2" x 12"x6". 

PRECISION CISIONApparatus Company, Inc. 
92-27 HORACE HARDING BLVD., ELMHURST 6, N. Y. 

Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex 
Canada: Atlas Radio Corp., Ltd., 560 King Street W., Toronto 2B 
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In the Interest of ... 
Quicker Servicin 

br HENRY A. CARTER 

YI 

VERT Rl 
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® 
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Fig. 1. Blanking Pulse Fed to the Cathode. 

Vertecal-Retrace Blanking 

Almost all television sets now 
being manufactured employ some 
means whereby the vertical -retrace 
lines are blanked out so that they are 
not visible in the picture at any time. 
There are two reasons why the need 
for this has come about. 

1. Many films which are used for 
television programming were n o t 
made for TV. These films often con- 
tain many night scenes, the trans- 
mission of which results in a low 
video level. Receivers not incorpor- 
ating a DC restorer circuit will not 
function properly under these con- 
ditions, as will be explained later. 

VIDEO 

2. As the picture tube becomes 
weak, it is necessary to increase the 
setting of the brightness control in 
order to obtain sufficient brightness. 
This action usually results in visible 
retrace lines. 

You may be wondering w h y 
there is any need in a set for a circuit 
to eliminate vertical -retrace lines 
when the video already contains a 
vertical -blanking signal. The absence 
of a DC restorer makes this blanking 
signal less effective. Very f e w 
present-day receivers employ a 
circuit for DC reinsertion. With no 
DC reinsertion, the blanking level 
will change as the v i d e o level is 
changed and will thereby make the 
vertical -retrace lines visible during 
night scenes or when the picture is 
blacked out at the originating studio. 
On the other hand, sets which do con- 
tain circuits for DC reinsertion have 
very little need for special retrace- 
blandking circuits. 

There are many ways to obtain 
vertical -retrace blanking. Some are 
more elaborate than others; however, 
they are all fundamentally alike. A 
pulse is taken from the vertical - 
deflection circuit and applied to one 
of the elements of the picture 
tube. This pulse cuts off the current 
flow in the picture tube during the 
time the pulse is present. The pulse 
used for this purpose is actually the 
resultant voltage developed by the 
collapsing action of the magnetic 

Fig. 2. Blanking Pulse 

Provided by the 

Vertical -Output Grid. 

ISOVDC 

RI e2K 

BRIGHTNESS 
CONTROL 

IOOK 

33K 
VI 

VERT 

OUTPUT 

TRANS. 

385 VDC 

VIDEO 
II 

VERT DEF. 

Fig. 3. Blanking Pulse Fed to the Picture - 
Tube Grid From the Vertical -Output Trans- 
former. 

field in the vertical -deflection circuit 
during vertical -retrace time. 

One of the simplest methods of 
coupling the pulse to the picture tube 
is shown in Fig. 1. In this arrange- 
ment, only two additional components 
are required. They are a 330K -ohm 
resistor (R1) and a .002 -mfd capacitor 
(Cl). The pulse taken from the plate 
of the vertical -output amplifier and 
having a positive polarity is applied 
to the cathode of the picture tube to 
cut off the beam current. In circuits 
which have the blanking pulse applied 
to the accelerating anode or to the 
grid (as illustrated in Fig. 2), the 
pulse must have a negative polarity. 
In order to obtain a negative pulse, 
the signal is taken from the grid of 
the vertical -output tube (Fig. 2) and 
fed to the grid of the picture tube 
through a .0005 -mfd coupling capacitor 
C4. 

Fig. 3 shows another method 
whereby a negative blanking pulse is 
obtained for application to the grid of 
the picture tube. For this system, 
the signal is taken from the secondary 
of the vertical -output transformer. 
In order for a set to use this method 
with an auto type of vertical -output 
transformer, it may employ a setup 
similar to the circuit shown in Fig. 4. 

* * Please turn to page 85 * * 
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Before you install another antenna 

ï take this Super 
Ken Stapleton, prominent executive of Acme Radio Supply, 

Topeka, Kansas takes the SUPER JeT "look test." 

1 
Four TV receivers of one brand, same 

. model, same production run were set 
up. Technicians went over these sets 
to make sure they were identically 
aligned. 

Three other leading high gain TV an - 
La tennas were installed-each oriented 

for maximum performance. Each an- 
tenna was connected to a set by identi- 
cal type lead-in. 

3. 

4. 

u 
e 

Each receiver was tuned with infinite 
care to the same channel to make cer- 
tain the reception was as good as pos- 
sible. The picture is the proof-the re- 
sult can be immediately seen-the JFD 
Super JeT outperforms all others. 

The chart shows why the "Look -test" 
is your proof positive of sharper, clear- 
er, more brilliant pictures ... in Black 
and White or Color on all channels 
present and future. 

JeT 213 (single Bay) $1 8.70 
JeT 213S* (2 -Bay) $38.35 
*complete with stacking transformer 

Insist on the genuine JFD "SUPER JeT" 



JeT "look -test" 
Here is your clinical proof that only the JFD SUPER JeT 

TV antenna Out -Performs all others on all channels 

CHANNELS 
2 3 4 5 6 7 8 9 10 11 12 13 

Competitor A $42.36 

Radar Screen with 
3 dipoles (2 -bay) 

Partly Pre -Assembled 

4.5 4.3 7 3 7.0 7.0 10.00 10.75 11.5 11.7 11.0 11.5 11.6 

Competitor B $34.95 

Radar Screen with 
2 dipoles (2 -bay) 

Not Assembled 

0.75 3.25 4 5 3.5 3.5 6.0 7.0 6.5 7.75 8.0 7.5 6.0 

Competitor C $55.00 

Bedspring (4 -bay) 

Pre -Assembled 

4.0 5.0 7.0 6.25 5.0 5.25 6.0 5.25 7.25 9.25 6.5 7.0 

JFD Superjet $38.35 

Model JeT 213 S 

(2 -bay) 

Pre -Assembled 

6.5 7.5 9.5 8.5 8.5 11.0 11.0 12.0 12.0 11.25 11.75 12.0 

World's larges, manufacturers of TV antennas and accessories 
Write for Bulletin #230 

arg idea d pie 

JFD Manufacturing Company, 
Brooklyn 4, N.Y. 

Look for the Alcoa Aluminum Label 

ALCOA 



elps RAYTHEO ICTURE TUBES 

Set New Standards of Picture Quality 

Raytheon prepared sus- 
pension, quality con- 
trolled by standard diode 
method originally de- 
veloped by Raytheon, 

guarantees perfect 
cathode performance. 

New field design in 
cathode area creates 
Crossover Control for 

small spot of high 
current density. 

Rolled edge of No. 2 

grid prevents arcovers 
at this point. 

Molded powdered glass 
eliminates possibility of 
trapped air in bubbles. 

8 contact points insure 
beam centering. 

Redesign of focus lens 
structure stops arcing. 

Flanged assembly with 
internal concentric ring 

allows perfect alignment \ of focused lens. / 
For crisp, clean, high definition pictures, you can't beat Raytheon 

Picture Tubes with the new Crossover Control Gun. This new gun has a 

specially shaped grid designed to keep the electrostatic field undisturbed. 
Emission from the center of the cathode is vastly improved eliminating 
slow electrons from the edges which overshoot and smear. These design 
improvements do away with tailings and halos, lines and spots won't 
blur even under highlight conditions. 

You owe it to your customers and yourself to replace with Raytheon. 
Ask your Raytheon Tube Distributor for complete information. 

Long contact fingers keep 
internal coating away 
from strong field areas 

thus preventing stray 
emission. 

áYTH EoN 

RAYTHEON MANUFACTURING COMPANY 
Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Col. 

NIATURE AND MINIATURE TUBES SEMICONDUCTOR DIODES ANO TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES .. PICTIU IOU 

excellence in eleoGrensca 
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TEST EQUIPMENT 
Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

OSCILLOSCOPE CALIBRATORS 

The oscilloscope is certainly 
one of the most useful test instru- 
ments a service technician may pos- 
sess. It can be made even more 
valuable through the use of the scope 
calibrator. Without some means of 
calibration, the scope will give only a 
relative indication of signal amplitude. 
A large signal will give a greater 
deflection than a small signal - if 
the signal is twice as large, the de- 
flection will be twice as great (pro- 
viding the scope is not overloaded). 

Sometimes this relative indi- 
cation is all that the service techni- 
cian will require at the moment. But 
there are instances when comparison 
of the amplitude of signal output of a 
stage with the normal value of output 
indicated cnthe schematic will be the 

CALIBRATING PEAK -TO -PEAK 
VOLTAGE __ VOLTMETER 

VERT GAIN 

VERT 
ATTEN-CAL 

VERT 
INPUT 

-ORIZ GAIN 

STEP L Feed o teOown voltage to VERTICAL INPUT. 

STEP 2. Set HOVE GAIN to zero. 

STEP 3. Adjust ERTICAL ATTEN-CAL aad VERT GAIN for 
convenant deflection on scope. 

STEP 4. Set VERTICAL ATTEN-CAL to CF.L position. 

STEP 5. Adjust ZALIBRATING VOLTAGE So obtain same scope 
defleetvn as in step 9. 

STEP 6. Read peek -to -peak voltage on meter. 

STEP 7. Multipi, the meter reading of step 6 by the setting 
of the SERTICAL ATTEN-CAL control in step 3. 

Fig. 1. Procedure for Measuring Waveform 
Amplitude With Scope Having Built-in Cali- 
brator. 

only means of determining whether 
the stage in question is operating 
properly. This is particularly true of 
TV receivers, because the varied 
waveforms encountered in them make 
the oscilloscope a natural choice. 
With it, the technician is able to com- 
pare both waveform shape and amp- 
litude at the same time. With the 
common AC meter he cannot view the 
shape of the waveform, and any indi- 
cation of relative amplitudes may be 
inaccurate because of irregularities 
in shape. 

One of the simplest provisions 
for scope calibration is the inclusion 
of a test jack or binding post on the 
panel of the scope. This terminal is 
connected internally to some point of 
the scope circuit where an AC signal 
of small value can be tapped without 
disturbing the normal operation of 
the scope. The service technician 
merely touches the vertical -input 
probe to this point and obtains a de- 
flection on the scope to represent 
that voltage value. The vertical 
attenuators are adjusted to make this 
reference voltage of convenient height 
for comparison with the unknown 
signal voltage. 

Instead of bringing the test sig- 
nal to an external point, it may be 
connected to a front -panel switch so 
that at one position of the switch it is 
fed directly to the vertical -amplifier 
input. This arrangement is employed 
in the Jackson CRO-2 oscilloscope. 
In this model, one position of the 
SYNCHRONIZING INPUT CONTROL 
switch is labeled VERT CAL 10V P 
TO P. Turning the switch to this po- 
sition results in a vertical deflection 
of 10 volts peak to peak on the scope 

by PAUL C. SMITH 

screen. The vertical trace obtained 
in this manner is adjusted to conven- 
ient height by means of the vertical- 
attenuator controls; then the SYN- 
CHRONIZING INPUT CONTROL is 
returned to normal position for view- 
ing the unknown signal voltage. Com- 
parison of the height of the two traces 
gives a direct indication of the value 
of the unknown voltage. For example, 
assume that the attenuator controls 
have been set for a one -inch deflec- 
tion of the 10 -volt calibration signal 
and that the signal to be measured 
results in a three-inch trace. This 
indicates that the unknown voltage is 
30 volts, peak to peak. Much larger 
or smaller voltages may require a 
change in the step-attenuator position 
to obtain a deflection of convenient 
size. This change in attenuation ratio 
must then be considered whencalcula- 
ting the unknown voltage. 

In some scopes, the calibrating 
voltage is applied to its own step at- 
tenuator and is separate from the 
vertical step attenuator. The Hickok 
Model 640 oscilloscope utilizes this 
arrangement. A four -position cali- 
bration switch allows the operator to 
select a calibration signal of either 
.1, 1, 10, or 100 volts peak to peak. 

A calibrating meter may be 
mounted on the front panel of the 
scope, as in the Triplett Model 3441. 
In this model the meter is calibrated 
with two scales, 0 to 3 volts peak to 
peak and 0 to 10 volts peak to peak. 
The desired scale is selected by one 
of the positions of the vertical- 
attenuator switch, and then the adjust- 
ment of the calibrating voltage control 
selects any calibrating voltage within 
the range of the scale. A step-by- 
step outline of a procedure which can 
be used in measuring an AC voltage 
with the Model 3441 is shown in Fig. L 

* * Please turn to page 70 * * 
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Operation of the Phase Detector 
in Controlling a Multiribrator 

by WILLIAM E. BURKE 

One of the most popular methods 
used to obtain automatic frequency 
control of the horizontal sweep in 
television receivers is by means of 
the phase -detector and multivibrator 
combination. A typical system is 
illustrated in the schematic of Fig. 1. 
Waveform numbers on the schematic 
identify points at which significant 
waveforms can be observed. The 
operation of the system may be ex- 
plained through an analysis of these 
waveforms and the phase relationships 
between them. 

In order to provide a suitable 
means of comparison between t h e 
various waveforms, the oscilloscope 
was synchronized externally with the 
saw -tooth voltage which is present at 
the grid of the horizontal -output tube. 
A 500,000 -ohm resistor was included 
in series with this external sync 
connection so that receiver operation 
would not be disrupted by loading of 
the circuit. By synchronizing the 
oscilloscope in this manner and by 
maintaining the frequency and ampli- 
tude of the horizontal sweep of the 
scope at constant values, we have 
shown all waveforms with reference 
to approximately the same time base. 
Then, by placing associated wave- 
forms one above the other, any change 
in either the frequency or the phase 
of these waveforms is made apparent. 
In addition, an isolation probe was 
used to prevent the input capacity of 
the scope from affecting receiver 
performance. 

Sync Phase Inverter. 

Starting at the sync phase in- 
verter (V1 on the schematic of Fig. 
1) we find two voltage waveforms, 
Wl and W2, which are pictured in 
Fig. 2. These voltages are produced 

by the horizontal sync pulse which is 
derived from the received signal and 
which is applied with a positive 
polarity to the grid of the sync phase 
inverter. Since resistors R1 and R3 
are of equal resistance values, the 
voltages developed by these resistors 
are approximately equal in amplitude. 
Because one resistor is in the cathode 
circuit of the tube and the other is in 
the plate circuit, the polarities of the 
two voltages are opposite. The cath- 
ode resistor produces a positive sync 
pulse, and the plate resistor develops 
a negative sync pulse. Capacitors Cl 
and C2 couple these pulses to the 
phase -detector tube V2. 

Sweep Output Voltage. 

The phase detector requires a 
third item of information, namely a 

sample of the voltage which provides 
sweep energy to the horizontal de - 
fie c ti on coils. Specifically, this 
sample must accurately depict the 
frequency andphase of the sweep out- 
put voltage. Very often the sample is 
obtained from a winding on the 
horizontal -o u t p u t transformer and 
has the form of positive pulses like 
those of waveform W12 in Fig. 2. The 
three waveforms Wl, W2, and W12 in 
Fig. 2 are those which are supplied 
to the circuit of the phase detector, 
and they are observed under conditions 
where the horizontal oscillator is 
synchronized with the sync pulses. If 
the receiver were out of synchro- 
nization, the frequency and phase of 
W12 would not coincide with those of 
waveforms Wl and W2. 

Phase Detector. 

A properly operating ph as e 
detector responds to and neutralizes 
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Circuits 

any tendency for the horizontal -sweep 
oscillator t o change frequency. It 
does this by a comparison of the wave - 
forms W3, W4, and W5 which are 
shown in Fig. 3., These waveforms 
are derived from those of Fig. 2; W3 
and W4 picture Wl and W2 as they are 
applied to the diodes of the phase 
detector. Waveform W5 is the saw - 
tooth wave which results from an 
integration of waveform W12. The 
waveforms in Fig. 3 are observed 
under conditions of horizontal syn- 
chronization; the sync pulses coincide 
in frequency with the saw -tooth volt- 

aim p 
ran 

rm» 

Fig. 2. HorizDntal Sync Pulses and Sweep 
Sample. 

age. The vertical lines connecting 
the various waveforms in Fig. 3 mark 
off identical time intervals; and a 
comparison of W3, W4, and W5 will 
reveal that the sync pulses occur 
while the saw -tooth wave is passing 
through its AC axis during retrace 
time. 

The phase detector of Fig. 1 can 
be redrawn as in Fig. 4A to present a 
clearer picture of its operation. The 
action of the sync pulses on the circuit 

W4 

1111111 13114111b 

l 

1 

1 

Fig. 3. Comparison Between the Hori- 
zontal Sync Pulses and the Saw -Tooth Volt- 
age Applied to the Phase Detector. 

JUL 
GTHODE ---it ` CI 

DE PXASE 
NVERTER 

VOLTRAGE 

DIODE 2 

Noce 

(A) Electron Flow When Sync Pulses Only Are 
Applied. 

cl 
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(B) Electron Flow When Saw -Tooth Voltage Only 
Is Applied. 

Fig. 4. Phase -Detector Circuit Redrawn 
to Show Electron Flow. 

will be considered first. The positive 
sync pulse from the cathode of the 
sync phase inverter is applied to the 
plate of diode 2. Electron flow is 
from ground, through R6 to the cathode 
of diode 2, through the tube to the plate, 
and then to the detector side of Cl. 
The excessively large number of 
electrons makes this plate of the 
capacitor negative, as marked. The 
cathode circuit of the sync phase in- 
verter completes the circuit back to 
ground. The cessation of the sync 
pulse leaves Cl charged as shown, 
and as a result diode 2 does not con- 
duct because of the negative bias on 
the plate. 

During the same time, the nega- 
tive sync pulse from the plate circuit 
of the sync phase inverter is applied 
to the cathode of diode 1. Electron 
flow is from ground through the plate 
circuit of the phase inverter to ca- 
pacitance C2. The electrons leave the 
detector side of C2, flow through diode 
1 and R6, and return to ground. Ca- 
pacitor C2 is charged as shown, and 
diode 2 is cut off at the end of the 
sync pulse. 

Between sync pulses, capacitor 
Cl discharges through resistors R5 
and R7; and C2 discharges through 
R4 and R7. Currents of equal am- 
plitude but opposite polarity flow 
through R7, the net voltage across 

* * Please turn to page 79 * * 
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LOS ANGELES 

SAN DIEGO 

A Tough Reception Area.. 

,,' Mr. Ed. Lombard, of Dealer's Wholesale Supply, \ 
Ventura, Calif. states: 

"We have tested almost every ; 
all -channel antenna, to find the 

11111110( 

MiCEN 

.-,,, 
" 

BAKERSFIELD \ ti 
^ `- \~ N.--% 

but the DAVIS SUPER -VIS ON antenna 

in the Ventura test received all these 

channels: nos. 2, 4, 5, 7, 9, 11 and 13 

from Los Angeles, 75 miles away, over 

mountainous terrain...nos. 6, 8 and 10 

from San Diego, 160 miles away...no. 

3 from 24 -miles -distant Santa Barbara, 

despite terrific co -channel interference 

...no.10 from Bakersfield, 90 miles away. 

You Can't Buy a Better Antenna 

24 

best antenna for 

our Dealers!" 

---------- 
"We are in a fringe area;" says Mr. Lombard, "and 
since our dealers cannot and will not stock many dif- 
ferent brands, we have tried to supply the antenna 
that will give the best all-around performance. 

"With many manufacturers claiming top supe- 
riority in their antennas, we were not sure which 
one to choose. We therefore tested antenna after an- 
tenna right on our own roof, and had our dealers try 
and test antennas to see which brought in clearer, 
sharper pictures and the least interference on all 
channels. 

"Dealers in our area have chosen Davis Super - 
Vision antennas, because our test and their test have 
proven outstanding results in every area. 

"There are many similar antennas, but our Dealers 
demand Davis from the results it gives:' 

Every dealer has heard antenna 
manufacturers claim top per- 
formance. Davis alone backs its 
claim with a money -back offer. 
The Davis Super -Vision an- 
tenna is factory -guaranteed to 
give the maximum reception 
obtainable. Try one... judge it 
... and you too will standardize 
on the Davis. 

AMIJ 
COPYRIGHT 1954 

DAVIS ELECTRONICS P. O. BOX 1247 BURBANK CALIFORNIA 

Factories in; BURBANK, CALIF., CHICAGO, ILL., SILVER SPRING, MD. 
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COLORMATH 
EDITOR'H NOTE: 

The article which follows is the 
first of a series prepared by the 
author, Harold E. Ennes. Mr. Ennes 
is already well known to most readers 
as the author of several books dealing 
with problems and techniques of radio 
and television broadcasting. T h e 
organization became associated with 
the author through the production of 
his most recent book, "Principles 
and Practices of Telecasting Oper- 
ations," currently enjoying wide - 
spread acceptance in commercial 
and educational television applica- 
tions. 

Through this association, the 
idea occurred that a discussion of 
color fundamentals and the makeup 
of the signal at the transmitter, for 
presentation in the PF INDEX, might 
well serve a dual purpose. Its ap- 
parently primary interest to studio 
engineers and technicians tends to 
obscure its virtually equal value to 
all who desire a basic understanding 
of color television principles. The 
service technician, in whose interests 
this publication is guided, normally 
concerning himself only with factors 
of installation, maintenance , and 
repair, may find the different approach 
helpful in clarifying operational con- 
cepts through familiarity with t h e 
complete system. 

An unprecedented rush is under - 
way in the television world to cope with 
the latest addition to the sense of 
transmission; namely, color . En- 
thusiasm is warranted, as attested by 
the few who have witnessed a color 
telecast; but the optimistic claims of 
networks that there will be immediate 
large-scale activity in color should 
not precipitate the service technician 
into a helter-skelter approach to this 
all-important but complex subject. 
As always, it is advisable to take time 
to think. 

To point up the mood of this 
treatment, the reader should analyze 
the purpose of his familiarity with 
Ohm's law. Is it to be able to figure 
voltage, current, or resistance from 
known variables? Not primarily, 
since any nontechnical person can be 
taught to measure these values by 
teaching him the operation of a volt - 
ohm - miliiammeter. Actually, h i s 
grasp of Ohm's law not only enables 

by HAROLD E. ENNES 

The Mathematical Foundations Upon 

Which the Color TV System Operates 

him to set up and solve equations but 
to arrive at a sensible procedure in 
analyzing faults when the readings 
are not normal. He is able to visualize 
circuits in action. 

TV colormath, the mathematical 
foundation upon which compatible 
color systems work, enables the tech- 
nician to visualize the added color 
circuits in action. When he has this 
visualization, he can undertake the 
study required to find sensible pro- 
cedures in analyzing c 01 o r -circuit 
faults. 

The math required of the tech- 
nician is no more advanced than that 
of conventional monochrome trans- 
mission, there is simply more of it. 
It is of vital importance since, at the 
transmission end, the color coding, 
which the receiver must correctly 
decode, is achieved by means similar 
to and as accu r ate as electronic 
computing machines. 

Luminance to Chrominance 
Proportions 

Luminance may be considered 
essentially a measure of brightness. 
Conventional monochrome transmis- 
sion is a translation of the scenic grays 
and colors into corresponding bright- 
ness in the picture tube. The values 
of brightness are represented by 
numerical values relating to depth of 
modulation at the transmitter and to 
the corresponding amplitude of 
picture -tube beam current at t h e 
receiver. 

In the color TV system, t h e 
luminance signal contains this bright- 
ness translation and carries the fine 
detail of the picture in its 4.18 - 
megacycle bandwidth. The only 
difference from conventional inono- 
chrome is that the luminance signal 

is formed from the combined outputs 
of the three primary color channels 
at the camera, instead of a single 
pickup tube. No direct color infor- 
mation is included in this luminance 
signal; and monochrome receivers 
may reproduce a color telecast in 
regular black and white, ignoring 
information be i n g transmitted on a 
color subcarrier. Of prime impor- 
tance for color receivers, however, 
is the fact that the luminance signal 
must correctly interpret the relative 
brightness of the color components in 
the televised scene. This is assured 
by special treatment at the camera 
to complement the characteristics of 
the phosphor color dots in the color 
picture tube at the receiver. 

The three primary colors (Fig. 
1A) are red, green, and blue. The 
red, green, and blue are assumed to 
be pure hues, highly saturated, undi- 
luted with white light. Red plus green 
produces yellow. Red plus blue pro- 
duces a bluish red, termed magenta. 
Blue plus green produces a bluish 
green, termed cyan. A combination 
of red, blue , and green produces 
white. Also a combination of cyan, 
magenta, and yellow contains all three 
primaries, and will produce white 
(all colors). Black denotes lack of 
any color. The three primaries allow 
any given color to be closely matched 
by proper mixtures. For example, a 
greater proportion of red to green 
produces orange rather than yellow; 
a greater proportion of green to red 
results in a greenish yellow, termed 
"lemon yellow." 

The properties of color are 
termed chrominance. The color 
b r i g h t n e s s is transmitted on the 
luminance channel. The chrominance 
channel then concerns only two prop- 

* * Please turn to page 63 * * 
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For more profitable television servicing you need up-to-date 

replacement information. 

The Clarostat RTV program is the most complete up-to-date 

control replacement program for television. A 264 -page manual, 

plus a steady flow of supplementary information sheets keeps 

your file on TV replacement controls up-to-the-minute. 

Remember, Clarostat offers you the most complete line of 

replacement TV controls ... 

ASK YOUR DISTRIBUTOR TODAY 
For your copy of the Clarostat RTV Manual, or write 
directly to us. Cost of manual plus all supplementary 
sheets to date is only $1.00. 

Clarostat Mfg. Co., Inc., Dover, New Hampshire. 
In Canada: Canadian Marconi, Toronto 4, Ont. 
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Exam:fa, 
DESIGN FEATURES 

by DON R. HOWE 

Familiarity with the features 
employed in a particular line of re- 
ceivers is often the keynote to effi- 
cient servicing of these receivers. 
An advance knowledge of unusual 
circuits or designs is extremely 
beneficial because of the time saved 
when these features are encountered. 
For this reason, an analysis of a 
complete chassis is provided in the 
following text. Additional makes of 
TV receivers will be covered in 
future articles so that the service 
technician may become better pre- 
pared to service these units. 

RCA VICTOR 

CHASSIS KCS84C AND KCS84E 

Tuner 

RCA Victor Models 24-T-420 
and 24-T-435 employ the KCS84C 
chassis shown in Fig. 1. This chassis 
contains a KRK22C tuner which pro- 
vides reception on all of the VHF 
channels. The KRK22C tuner is the 
switch type commonly used by RCA 
Victor. The input section to the tuner 
contains the familiar elevator coils 
used for matching either a 300 -ohm 
or 72 -ohm lead-in to the unbalanced 
input of the RF amplifier. The input 
circuit also contains three parallel - 
resonant traps. One of the traps is 
tuned to 41.25 megacycles, which is 
the sound IF. Another trap is resonant 
to the video IF of 45.75 megacycles. 
The third trap is tuned to prevent 
interference from stations operating 
in the FM broadcast band. 

A 6BQ7A tube is used in a 
cascode circuit to provide RF ampli- 
fication. This stage is controlled by 
the AGC voltage developed in the re- 
ceiver. The converter tube is a 6X8 
with its output link -coupled to the 
first video IF stage. 

The oscillator adjustments for 
channels 2 through 12 are accessible 
from the front of the cabinet by re- 
moving the station -selector knob and 
escutcheon. The channel -13 adjust- 
ment is on the side of the tuner. 

The U suffix on Models 24 -T -420U 
and 24 -T -435U indicates that these 
models cover the UHF channels in 
addition to the 12 VHF channels. The 
chassis used in these receivers carry 
the designation KCS84E. The use of 
two tuners, KRK29A and KRK27, 
constitutes the m a j or difference 
between chassis KCS84C and KCS84E. 
The VHF tuner (KRK29A) is very 
similar to the KRK22C; however, an 
additional input is provided for con- 
nection to the UHF portion of the 
tuner. 

When the tuner is tuned to the 
UHF position, the VHF oscillator is 
disabled and the 6AF4 UHF oscillator 
is placed in operation. The UHF tuner 
contains a 1N82 crystal diode which 
is used as the mixer. The output of 
this mixer is at the video IF of 41 me 
and is fed to the RF amplifier in the 
VHF tuner where it is amplified. The 
signal is then fed to the 6X8 mixer 
which acts as an additional stage of 

Fig. 1. The RCA Victor 
KCS84C Chassis. 

Fig. 2. The Printed -Circuit IF Transformers 
Used in the RCA Victor Chassis KCS84C. 

amplification. The output of the mixer 
is coupled to the video IF stages. 

Video IF 

The circuitry employed in the 
three stages of video IF does not 
differ greatly from previous models, 
but the physical constructiòn does 
depart somewhat from former models. 
The unique IF transformers illus- 
trated in Fig. 2 are the focal point in 
this section of the receiver. They are 
printed -circuit transformers con- 
tained on the same base. Tuning of 
these transformers is accomplished 
by means of aluminum discs. The 
proximity of these discs to the coils 
determines their tuning. These discs 
are readily accessible from beneath 
the chassis. 

Two 6CF6 tubes constitute the 
first and second IF amplifiers. The 
third amplifier is a 6CB6. The gain 
of the first two stages is controlled 
by the application of the AGC voltage. 

Video Detector 

The video detector consists of 
a triode section of a 12AU7. The grid 
and cathode form the diode section 
used for detecting purposes. A 
schematic diagram of the video - 
detector circuit appears in Fig. 3. A 
negative voltage, derived from the 
grid circuit of the horizontal -output 
tube and from the AGC circuit, is 
applied to the plate of the video de- 
tector. The negative voltage on the 
plate exercises some control over 
the amount of current that will flow 
in the grid circuit. With a fixed value 
of signal input to the detector, less 
grid current will flow as the voltage 
on the plate is made more negative. 
This action permits the operating 

* * Please turn to page 49 * * 
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TAPE RECORDER 
Model 1401S 

by )226¢tt Purtham 

Recording on magnetic tape has 
become practically indispensable to 
the professional and certainly very 
popular with the high-fidelity enthu- 
siast, the experimenter, and t h e 
casual user who plays with it only for 
fun. Consequently, many types and 
models of tape recorders are now 
available and range from the large 
complex systems such as those used 
in large recording studios to the 
small and comparatively simple units 
intended for occasional use by the 
strictly nonprofessional. 

The design and final form of a 
tape recorder are determined chiefly 
by the purpose for which it is to be 
used. Therefore, it is possible to 
group recorders in certain broad 
classifications such as: 

(1) Studio console models for the 
highest quality recording of music. 

(2) Portable professional type of 
units capable of quality recording 
comparable to that obtained with 
studio models. 

DESCRIPTION OF CIRCUITRY 
AND MECHANISM 

(3) Dictating and interviewing make it possible to obtainthe desired 
equipment for recording voice only. wide frequency response. 
These are usually portable, and in 
some cases they are spring -motor 
and battery operated. 

(4) Units designed for recording 
music and voice for fun. 

The Concertone 1401S Basic 
Recorder shown in Fig. 1 must be 
classed as a professional type. Al- 
though it is portable, it is sturdily 
constructed to insure cons i s t e n t 
operation. A discussion of some of 
its features and specifications will 
reveal why this recorder produces 
professional results and is very suit- 
able for use by the serious amateur 
and high-fidelity enthusiast. 

Tape Speeds 

The 1401S has tape speeds of 
7 1/2 and 15 inches per second. Ei- 
ther speed can be selected at any time 
by turning the speed control knob. The 
speed of 15 inches per second is 
necessary when recording music to 
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Standard and NARTB Reels 

Standard 5- and 7 -inch reels 
fit directly on the RMA hubs. The 
NARTB 10 1/2 -inch reels make use 
of the usual NARTB reel adapters. 
A full 10 1/2 -inch reel of tape pro- 
vides approximately 32 minutes of 
recording time at a tape speed of 15 
inches per second, or more than one 
hour at 7 1/2 inches per second. A 
7 -inch reel holds enough tape for only 
one-half of the recording time pro- 
vided by the 10 1/2 -inch reel. 

Three Separate Heads 

Separate erase, record, and 
playback heads are used. The use of 
separate heads in this manner allows 
monitoring of the signal being re- 
corded on the tape. All heads are of 
the single-track type. 

* * Please turn to page 55 * * 
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Fig. 1. Concertone Tape Recorder Model 1401S. Fig. 2. Underchassis View Showing Individual Chassis and Tape 
Control System. 
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$8000.°O PRIZES 
WESTINGHOUSE LEAGUE LEADERS 
AND DEALER AID CONTEST 

ALL THAT MONEY 
TO RE PLACE TH IS 

LITTLE TUBE? Ì 

How Would YOU Answer This Service Customer? 
Your solution to this cartoon-and your careful selection of 
American and National League Leaders, as of August 1, 1953 
-can win $1000.00 CASH for you. Send in your entry now, 
for one of the 209 big, valuable prizes in the Westinghouse 
League Leaders and Dealer Aid Contest. It's easy to qualify. 

just buy 25 Westinghouse Receiving Tubes or 1 Westing- 
house Picture Tube for each entry you submit. Winning 
entries will he judged on the basis of correctness of team selec- 
tion, and aptness, originality and effectiveness of cartoon 
solution. 

Your Westinghouse distributor salesman will certify your 
Entry Blank when he takes your tube order. Ask him for 
additional Entry Blanks. ET -95051 

208 MORE BIG PRIZES 
FOR TV SERVICE MEN 

2nd PRIZE $700 in YOUR Choice of Merchandise 
3rd PRIZE $400 in Merchandise YOU Select 

4th PRIZE $300 YOU Select the Merchandise 

STILL TIME TO WIN 
Promptness doesn't count as long as you mail your entries be- 
fore June 30th. So mail in additional entries with new cartoon 
solutions. Your second or third entry can win $1,000.00. 

5 Fifth Prizes of $140 Each in Merchandise 
20 Sixth Prizes of $70 Each in Merchandise 
30 Seventh Prizes of S35 Each in Merchandise 
50 Eighth Prizes of $20 Each in Merchandise 

100 Ninth Prizes of S15 Each in Merchandise 

YOU CAN 8E SURE...IF ITiWestinghouse 

RELIATRON® TUBES 
WESTINGHOUSE ELECTRIC CORPORATION 

Electronic Tube Division Box 284 Elmira, N. Y. 

GET ENTRY BLANK ILLUSTRATED 
ELOW FROM YOUR RELIATRON TUBE DISTRIBUTOR 

1. League Leaders on August 1st, 1953 were: 

AMERICAN LEAGUE NATIONAL LEAGUE 

MY NAME 

SHOP NAME 

STREET 

CITY STATE 

SEND ALL ENTRIES TO: 

WESTINGHOUSE TUBE CONTEST 
P. O. Box 610, Grand Central Station New York 17, New York 

2. Here is what I would say to the Lady in the Cartoon: 

(Attach additional sheet of paper if necessary. 100 words maximum.) 

THIS SPACE FOR DISTRIBUTOR'S SALESMAN'S CERTIFICATION 
I certify this Entry Blank has been qualified by the purchase of (25 Westing- 
house Receiving Tubes) (1 Westinghouse Picture Tube) 

Salesman's Signature 

Company Name 

City State 
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COLOR BLINDNESS. A color - 
perception test is given to Admiral' s 
field engineers and distributor serv- 
ice engineers who are prospects for 
their color TV training school. Those 
found to be color-blind will have to 
confine their future service activities 
to black -and -white TV. 

About 5 men out of a hundred 
have some form of color blindness. 
Most of these don' t know it until they 
take a perception test, because of the 
skill with which they utilize bright- 
ness and position clues in judging 
color of objects. The tests require 
special equipment, which most eye 
specialists have. 

Commonest form of color blind- 
ness is dichromatism, in which all 
colors can be matched by mixtures 
of two elementary stimuli instead of 
three. A service technician having 
this could conceivably turn down one 
color completely when adjusting a 
color TV set and balance the other 
two colors to give what to him seems 
a perfectly normal picture. 

Service technicians everywhere 
are showing intense interest in color 
TV developments. Over 850 attended 
an RCA Service Company course in 
Washington, D.C.; and other classes 
throughout the country have likewise 
attracted maximum attendance. Many 
of the large manufacturers are plan- 
ning to make lessons available on 
color TV circuitry, and servicing 
publications are giving last-minute 
developments along with articles on 
basic theory. For those service 
technicians who prepare now, the 
first few years of color TV can be 
the most profitable of their entire 
career. 

RCA Service Company has an- 
nounced that a color -service contract 
would cost a minimum of $180 for 
the first year as compared to a $60 

Dollar and Sense 
Servicing 

IRMO 

by »kit e_////a2ke4 
Editor-in-Chiel, McGraw-Hill Rodio Servicing Library 

contract for a black -and -white set. 
Other factors pointed out are that sets 
may require up to 60 minutes to warm 
up properly before making critical 
back -of -set adjustments during ser- 
vice calls. It is not expected that 
indoor antennas will be satisfactory 
for color sets. This can mean more 
antenna installation business for the 
trade as well. 

BANKING. Best way to endorse 
checks that you plan to deposit is, 
" For deposit only," followed by 
your name. This protects you com- 
pletely if the checks are lost or 
stolen, because with such an en- 
dorsement your own account is the 
only place in the World where that 
check is any good. 

We'd been worrying about 
whether in some far-off city an ac- 
count could be opened in our name 
with such an endorsed check and the 
money drawn out a few days later 
after the check had cleared, but our 
local bank says it won' t work. The 
for -deposit -only endorsement means 
that the account already exists. For 
maximum safety on big checks, en- 
dorse them this way as soon as you 
get them. Trying to have payment 
stopped on a check that got out of hand 
is one big headache and doesn't 
always succeed. 

FAILURES. There' s a lotto be 
learned from the mistakes of others. 
The Dun & Bradstreet report on 210 
business failures in 19.52 among 
appliance, radio, and TV retailers is 
well worth studying. The four major 
causes of these failures were: in- 
competence, 38.1 per cent; unbal- 
anced experience in sales, finance, 
purchasing, and production, 17.6 per 

cent; lack of experience in the line, 
16.2 per cent; lack of managerial 
experience, 13.8 per cent. These 
underlying causes for failure resulted 
in inadequate sales, difficulties with 
inventory, weakness in meeting com- 
petition, and difficulties in collecting 
bills. 

Actual fraud on the part of prin- 
cipals caused only 9 per cent of the 
failures; this chiefly involved irreg- 
ular disposal of assets, false financial 
statements, and premeditated over- 
buys. Neglect of business due to bad 
habits, poor health, or marital diffi- 
culties was the only other appreciable 
cause of failure and amounted to 4.3 
per cent. 

Summarizing this information, 
we find that difficulties in collecting 
accounts and in buying merchandise 
accounted for some 30 per cent of the 
apparent causes of failure. Watch 
these two danger points, if you're 
selling as well as servicing. 

ITV STUNTS. Two novel uses 
for industrial TV cameras in Chi- 
cago' s Belden -Stratford Hotel merit 
mention this month. One camera was 
focused on the clerk' s desk and con- 
nected to room TV sets in such a way 
that a guest could see the person cal- 
ling him on the lobby phone. Another 
camera was placed in the hotel kit- 
chen, so that guests in their room 
could see what the chef was cooking 
for dinner. 

DIVERSION. Kansas City' s 
Sheriff Owsley bought a dozen TV 
sets for the county jail to keep his 
wards from thinking about who they' re 
going to rob when they get out. 

* * Please turn to page 86 * * 
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A REVOLUTION IN 

J1ewL1 
Proved BEST on ALL TESTS! 

Here's Why: 
NEW Aluminized Metalescent Finish 

(inside and out) 

V /NEW Fosbond* Preparatory Coating 

VNEW Heavier Gauge Steel Pipe 

V _ /NEW Full 11/4" O.D. Steel Pipe 

EXPANDED END FOR EASE OF ERECTION 

PACKED IN CARTONS FOR CLEAN, EASY, 

STOCKING AND HANDLING 

Awarded the Good Housekeeping Seal of Approval. 

THE FOSBOND PROCESS* 
The Fosbond process produces a new corrosion -resistant phosphate 

coating that locks NE's metalescent finish to the steel pipe. 



STEEL ANTENNA PIPE. 
J 

e 

J 

STEEL PIPE FOR MASTING 
CHECK THE RECORD FOR YOURSELF 

EXPOSURE TEST NEPCO TENNATUBE OF THE MANY TESTED 

500 Hours 

VERY POOR 

APPEARANCE 

ji'0 3141 ¡ÌdE4-444 i 

, x5)te , 
l'iitLT2i2;1 HQº' lïJll 500 Hours 

HUMIDITY TEST 
100% Humidity 120° F. 

NO BREAKDOWN 

I 
215 Hours 

VERY PRONOUNCED 

RUSTING 

-, 1 , :`'zÿ' 
1 

p ---y-- , 
`--i----- 2`--"i 

215 Hours 

SALT SPRAY TEST -20% at 95° F. 
NO CHANGE 

\\\1/// ///1\\'`` 300 Hours 

BEGINNING 

TO DETERIORATE 

1i i II 

;__ _ ___, ___; 

300 Hours 

NO CHANGE 

WEATHEROMETER 

WRITE FOR THE WHOLE STORY-- Detailed Test Data Comparing Nepco TennaTube with 
other leading TV masting and Descriptive Information of the Fosbond process. 

When your reputation depends 

on a quality installation- 
your best insurance is quality 

nrnterid. 

Only TENMATUBE proved 

BEST on ALL TESTS 

OTHER PRODUCTS IN THE NEPCO LINE- 
All Fosbond Coated VHF Antennas . UHF Antennas . 
Wall Brackets . Chimney Banding Mast and Banding 

Clamp s 

'Rational Electric Product 

.G'" ; `.. « 

RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. THE 

W o0 EINE 



SOLVED! Your TV tuner 
small parts problem ! 

Get the handy, all -new 

Tuner 
Replacement 

Parts Kit 
No. 1011 

IN TV IT'S STANDARD 

COIL PRODUCTS CO.,INC. 
CHICAGO LOS ANGELES BANGOR, MICH. 

NO. DIGHTON, MASS. 
Export Agent: 

Rocke International Corporation, 13 E. 40th St., New York City 

THE STANDARD TUNER 
(not included in kit) 

Now ... 104 small TV tuner parts are at your fingertips 

in one convenient, low-cost kit that's sturdy, compact, 
fully labeled for quick reference. You get the most - 

called -for parts servicing Standard tuners series TV -200, 

TV -1500, TV -2000 and TV -2200. Each item is individ- 

ually boxed, except the very small. 

More Profit-$25.03 worth of tuner parts for only $22.50. 

Save Time-Hard-to-find tuner parts right at hand for 
quick, sure selection. 

Build Customer Goodwill-Replace tuner parts direct 
from your Standard kit, so your customer will know 

each part is completely new. 

Plan now to speed up your service work, bring new 

order and efficiency to every job. Get your Standard 
tuner replacement parts kits today! Call, write or wire 
your parts jobber, or address Standard Coil Products 

Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, Ill. 
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Television Sound IF Systems 
(Continued from page 15) 

Fig, 10-3. Top and Bottom Views of Portion of Receiver Covered by Schematic of Fig. 10-1. 

compensating de -emphasis at the 
receiver and (2) the fact that the 
modulation can be increased without 
increasing the power output of the 
FM transmitter, thus resulting in a 
better signal-to-noise ratio. 

Another advantage of the FM 
sound system as applied to TV ap- 
pears in intercarrier receivers where 
separation of the sound and video 
signals is simplified because of the 
difference in modulation methods of 
each. 

Two Sound Systems 

Current models of television 
receivers employ two types of sound 

IF systems commonly referred to as 
" separate sound" and "intercarrier 
sound." Fig. 10-1 is an example of 
a separate -sound system, and Fig. 
10-2 illustrates an intercarrier sys- 
tem. Figs. 10-3 and 10-4 are photo- 
graphic illustrations showing the 
appearance of the sections of receiv- 
ers represented by the schematics 
of Figs. 10-1 and 10-2. 

Each type is easily identified 
by the take-off point. In the separate 
sound system, take-off may be made 
anywhere between the mixer and the 
video detector but is usually found in 
the converter plate circuit or in the 
first two video IF stages. By refer- 

ring to the schematic of Fig. 10-1, it 
can be seen that the sound take-off 
point is in the mixer plate circuit. 

Intercarrier sound depends for 
its operation upon the resultant fre- 
quencies obtained when two signals 
having different frequencies are im- 
pressed on a nonlinear device such as 
the conventional video detector. One 
of these resultants will be the differ- 
ence frequency. In the intercarrier 
system the combined sound and video 
IF signals are impressed on the video 
detector, and the resultant 4.5 -mc 
FM signal is available at the output 
of the detector. This signal may be 
either taken off and applied to the 

Fig. 10-4. Top and Bottom Views of Portion of Receiver Covered by Schematic of Fig. 10-2. 
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,tigTiON WIDEY 
THE FIRST 

CHOICE OF 

SERVICEMEN 
Here's the antenna beyond all comparisons - 
the antenna that gives you exactly what you want in 

packaging, ease of assembly, appearance, and 

above all, customer satisfaction through 

outstanding performance. 

The Taco Trapper is the only high -gain, 

broad band antenna that retains the appearance, 

mechanical balance, and low wind 

resistance of the accepted medium -gain, 

streamlined yagi design. 

Cat. No. 1880 Taco Trapper $19.15 ea. 

Cat. No. 1882 Stacking Kit 1.15 ea. 

Cat. No. 1884 4 -Stack Kit 5.90 ea. 

COMPLETE DETAILS FROM YOUR DISTRIBUTOR .. 

11FAILICK) 

TRAPPER... 

Packed two antennas 
per carton ... No king- 
size cartons - fits in 
average auto! 

Completely factory -assembled - no 
loose parts! Opens as easi y as an umbrella. Ele- 

` ments automa ical y lock in position! 

Exclusive Taco design 
permanently locks ele- 
ments-WITHOUT USE 

OF TOOLS. 

TECHNICAL APPLIANCE CORPORATON Sherburne, N. Y. 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario 
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sound IF amplifier or passed on to 
the video amplifier section to receive 
further amplification before being 
fed to the sound IF amplifier section. 

The response of the video IF 
amplifier must be kept low in the 
sound IF region to avoid excessive 
amplitude modulation of the 4.5 -mc 
sound IF carrier. Usual recommen- 
dations are that sound IF response 
should not be more than five per cent 
of the total over-all response of the 
video IF strip. 

Since the sound IF signal is re- 
moved in the early stages of the video 

(Left) 

Fig. 10-5. Unusual 
Type of Sound IF 
Take -Off in Inter - 
carrier Receiver. 

IF amplifier, one advantage of the 
separate sound system is the fact that 
design requirements of the rest of the 
video IF amplifier are not so critical 
with respect to response in the sound 
IF region. The intercarrier system 
on the other hand is not so susceptible 
to variations in fine tuning or to oscil- 
lator drift, since the video and sound 
carriers are maintained at the con- 
stant 4.5 -mc difference in frequency 
at the television station. Thus, the 
4.5 -mc difference is available at the 
video detector output regardless of 
considerable adjustment of the fine 
tuning or oscillator drift. 

Fig. 10-b. Three Examples of Sound IF 

Take-off in Separate -Sound Receivers. 

VIDEO DET 
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TO VIDEO 
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5600., 

Fig. 10-7. Four Examples of Sound IF Take-off in Intercarrier Receivers. 
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MODEL FX 

MODEL FX A two -needle 
twist cartridge, delivering 
high or low output 

MODEL AX A complete unit 

for three -speed application, 
furnished with a 

removable twist mechanism 

MODEL CX May be used with 
a three -mil needle for 78 RPM 

or two -mil needle 
for three -speed application 

MODEL WS A versatile unit 

capable of replacing the 
majority of 78 RPM 

cartridges in the field 

MODEL BX Designed primarily 
for RCA Automatic record 
changers and Columbia players 
Unusually high fidelity 

FREE 
Replacement 

Chart... 

Write for your FREE 
copy of new Featheride 
Replacement Chart 
It shows how, with only 
5 Featheride models, 
you can replace hundreds 
of different cartridges 
of many makes 

MODEL CX 

Just 

MODEL BX 

WEBSTER ELECTRIC 

reaiheride 
CRYSTAL CARTRIDGES 

fill Practically All Replacement Needs! 

Profit -minded servicemen and technicians are 
joining the big swing to WEBSTER ELECTRIC 
Featheride Crystal Cartridges these days. And with 
good reason, too-they have learned that, with just 
five Featheride models, they can fill virtually any 
and every replacement need quickly and profitably! 

Featheride Replacement Cartridges are crystal 
cartridges-made, inspected and individually pack- 
aged according to WEBSTER ELECTRIC'S rigid stand- 
ards. That means the user is assured of the finest 
possible reproduction of recorded music of which 
his record player or changer is capable. 

You profit two ways when you carry the Featheride 
Five in your kit. You build good will by giving your 
customers the best the market affords, and you save 
time and trouble on every cartridge replacement job. 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

"Where Quality is a Responsibility and Fair Dealing an Obligation" 

WEBSTER ELECTRIC COMPANY, RACIN E, WISCONSIN EST. 1909 
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Fig. 10-8. Four Examples of Sound IF Take-off From Video Amplifier Circuits. 

Take-off Points 

Since the sound IF signal of the 
intercarrier system is taken off at 
a point farther from the antenna, it 
receives more amplification than it 
would in a separate -sound system. 
Consequently, because less amplifi- 
cation is necessary in the sound IF 
strip, then fewer stages are needed 
in the receiver, and economy of 
manufacture results. 

Fig. 10-5 shows an interesting 
example of sound take-off which at 
first glance appears tobe a separate - 
sound system, since the take-off 
point occurs at the plate circuit of the 
second video IF amplifier. Further 
study shows, however, that it is really 
an intercarrier system because the 
IF signal receives an additional stage 
of amplification after which it is then 
put through a detector that makes the 
4.5 -mc sound IF signal available for 
input to a conventional sound IF 
amplifier. 

Some of the variations in the 
manner of take-off of the sound IF 
are shown in Figs. 10-6 (A through 
C). Fig. 10-6A shows that the signal 

is taken off by inductive coupling 
from the plate circuit of the first 
video IF amplifier. The signal is fed 
through a tunable choke to the grid 
of the first sound IF amplifier V9. 
The choke and coupling coil serve as 
the grid returnfor V9. In Fig. 10-6B, 
the secondary of the converter -plate 
transformer is tapped for sound take- 
off and also serves as a trap at the 
sound IF. The take-off point may 
appear in the cathode circuit as in 
Fig. 10-6C where a tapped choke 
again functions as a combined sound 
trap and sound take-off. 

In the majority of receivers of 
the intercarrier sound type, t h e 
sound take-off point will be some- 
where in the video detector circuit. 
Figs. 10-7 (A through D) show several 
ways in which this is accomplished. 

In Fig. 10-8A, the sound is 
taken off by a transformer in the 
plate circuit of the video amplifier. 
Fig. 10-8B is a similar circuit, but 
the transformer is connected in the 
screen circuit of the video amplifier 
stage. An example of sound take-off 
in the plate circuit of the video output 
stage appears in Figs.10-8C and 10- 

8D. In this manner, full advantage is 
taken of the amplification afforded by 
the video IF and video amplifier sec- 
tions of the receiver; thus, less 
amplification is necessary in t h e 
sound IF section. 

Sound IF Strip 
The sound IF strip may consist 

of several stages, usually with mutual 
inductance coupling; and this strip is 
followed by a limiting stage, if a dis- 
criminator is used for detection. In 
many cases, only a limiting stage is 
used and is followed by the detector; 
or if previous amplification is ade- 
quate, a detector such as the limiter - 
detector type 6BN6 may be all that is 
required. 

A limiter stage is sometimes 
used ahead of a ratio detector, al- 
though its use is not so necessary as 
with the discriminator type of receiv- 
ers. The reason for this will be 
discussed in Part II dealing with FM 
detection. 

Although 100 per cent modula- 
tion of the sound carrier would mean 
a maximum frequency deviation of 50 
kc, the sound IF bandwidth of the re- 
ceiver is made much greater than 
this (about 200 kc at 3 db down from 
peak response) to allow for frequency 
drift in the local oscillator. This 
precaution is more necessary with 
separate -sound receivers; but it is 
also useful in intercarrier sound sys - 
tems, since any drift in the alignment 
of the sound IF system cannot be cor- 
rected by receiver tuning. 

Limiters 

The 4.5 -mc sound IF signal 
available at the video detector or 
succeeding video stages contains a 
certain percentage of AM video sig- 
nal and of other AM signals intro- 
duced by electrical disturbances of 
various kinds. 

Some type of amplitude -limiting 
circuit is used to reduce these amp- 
litude variations without distorting 
the FM signal component. One such 
type off circuit is shown in Fig. 10-8A. 
This is commonly referred to as a 
grid -circuit or grid -leak limiter. 
Such circuits usually start limiting 
action with signal inputs of 2 to 5 

volts. When a positive portion of the 
signal is applied to the grid, it attracts 
electrons; and this action charges 
the capacitor C49. As the signal 
reverses to negative polarity, C49 
discharges through R52 and develops 
a voltage drop across R52 so that the 
grid is driven negative and so that the 
operation point on the Eg-Ip curve of 
the tube moves down near cutoff. 
Screen and plate voltages of the tube 
are purposely kept low so that rela- 
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RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION 

RCA -1 5GP22 Tricolor Kinescope 
Heart of Compatible Color TV 

You're ready for TV 
...because R CA is ready for you 

RCA-pioneer in the development of 
compatible color television-is ready 
now to supply you with the replace- 
ment receiving tubes and kinescopes 
you will need when color TV comes 
to your town. 

Engineered for color by RCA, these 
tubes are designed to work together 
for superior performance. 

RCA announces with pride the 

40 

new 15GP22 Tricolor Kinescope .. . 

heart of compatible color television. 
To supplement its other receiving 
tubes applicable to color television, 
including the RCA 6BY6 Pentagrid 
Amplifier and the RCA 6AU4-GT 
Damper Diode, RCA has developed 
three new types specifically for color 
circuits: RCA-6BDQ Sharp -Cutoff 
Beam Triode for regulation of high - 

voltage dc power supply; RCA -3A3 
Half -Wave Vacuum Rectifier for pulsed 
rectifier scanning service; and RCA- 
6AN8 Medium -Mu Triode Sharp - 
Cutoff Pentode for general-purpose use. 

To restore the original performance 
of color TV sets, play safe . . . use 
genuine RCA tubes for color TV. 

Be posted on Color TV ... keep in 
touch with your RCA Distributor. 

RADIO CORPORATION of AMERICA 
® ELECTRON TUBES HARRISON, N.J. 
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(C) Signal Too Weak for Limiting. 

Fig. 10-9. 

tively small signal inputs drive the 
tube to cutoff. The use of a sharp 
cutoff tube aids in attaining this 
result. 

Fig. 10-9A is a graph of the 
foregoing action for strong signal in- 
put. As the peaks of the signal input 
vary in amplitude, the operation point 
on the Eg-Ip curve varies in cor- 
responding manner so that the posi- 
tive signa: peaks are effectively held 
just above the point of grid current. 
The negative peaks fall below the cut- 
off point of the tube, and that portion 
of the signal is clipped from the sig- 
nal output of the tube. 

The time constant of R52 and 
C49 (Fig. 10-8A) must be such that 
the grid bias can follow the AM por - 
tions of the signal. If the time con- 
stant is too long, the grid bias will 
not react quickly enough to follow 
the AM envelope. If it is too short, 
the positive peaks are not effectively 
held at the same point on the curve 
and limiting is not complete. 

Fig. 10-9B shows the limiter 
action for a signal input just slightly 
greater than necessary for limiting. 
In this case, the amplitude of signal 
is not great enough to force the oper - 
ation point far down on the charac- 

Grid-Voltage-Plate-Current Characteristic 

teristic curve, and as a result small 
amounts of opposite peaks are clipped 
from the response. 

If signal input is too small for 
limiting, we have the result as shown 
in Fig. 10-9C. All points of the sig- 
nal fall on the straight-line portion 
of the characteristic curve. This 
type of operation does not provide 
proper clipping action, and noise and 
AM signals are passed on to the de- 
tector circuit together w i t h th e 
desired FM signal. 

In both instances shown by Fig. 
10-9A and 10-9B, the square wave 
in the signal output is modified to a 
closer approach to a sine wave by the 
flywheel effect of the tuned circuit of 
the detector input. 

Interstage Coupling 

Where the sound IF strip com- 
prises more than just limiter and 
detector, the method of interstage 
coupling usually is one of two meth- 
ods; a tuned choke or a double -tuned 
transformer. Both methods are 
combined in the circuit, shown in 
Fig. I0-10, which is taken from the 
circuit of a current model receiver. 

The shunting effect of R48 low- 
ers the Q of the tuned circuit, which 

FROM VIDEO 
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ED 
100K 
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is composed of L28 and its associated 
capacitors, and thus increases the 
bandpass of the stage. The signal is 
coupled to the grid of the next stage 
through C68. R48 may be absent in 
some variations. Whether or notR48 
is used depends upon the design re- 
quirements of the manufacturer. 
Other variations use a resistor for 
the plate load of VII, and L28 appears 
in the grid return of V12 with C68 as 
the coupling capacitor, as in the pre- 
ceding example. 

In the next stage the bandwidth 
is determined by the degree of cou- 
pling between the primary and second- 
ary of L29 or, as in the preceding 
stage, by a resistor of the proper 
value shunted across either winding 
of the transformer. 

L28 and both windings of L29 
are shunted by capacitors to obtain 
parallel -resonant circuits, but in 
many receivers the capacitors are 
absent and the interelectrode capaci- 
tance of the associated tube is suffi- 
cient to attainthe desired resonance. 
The latter condition is true in re- 
ceivers which employ separate sound 
systems and which therefore operate 
at frequencies in the 20- or 40 -meg- 
acycle range. Lumped capacity in the 
form of actual capacitors is used 
generally to achieve resonance in 
sets which employ intercarrier sound 
at a frequency of 4.5 megacycles. 

Part II of this discussion about 
television sound IF systems will deal 
with the methods of FM detection 
commonly employed in television 
receivers. These are: (1) slope de- 
tection, (2) the Foster -Seely dis- 
criminator, (3) the ratio -detector , 

and (4) the gated -beam tube. 

Paul C. Smith 

Fig. 10-10. A Sound IF Strip Illustrating Two Common Methods of Interstage Coupling. 
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Color TV Training Series 
(Continued from page 11) 

search and development of color tele - 
vision. In addition, some members 
were qualified engineers who were 
not ascoeiated with any particular 
organization. All members were 
appointed by the chairman of t he 
R a d i o Television Manufacturers' 
Association with the concurrence of 
the vice chairman. 

Within the organization, panels 
were set up and certain projects were 
assigned to them. The members of 
each panel were selected regardless 
of affiliation with any company, asso- 
ciation, or organization according to 
each member' s recognized ability 
and interest in the particular project. 
Upon the completion of an assignment, 
the members of the panel submitted 
a detailed report on their work and 
findings to the committee. 

After extensive research and 
field testing, standards for compatible 
color television were set up by the 
committee and w e r e prepared for 
submission to the FCC for approval. 
T h e s e standards w e r e submitted 
July 23,1953 and approved December 
17, 1953. 

WHY IS COLOR TV 
SO COMPLICATED? 

One cif the major questionsrbe- 
ing asked ,.s, "Why is color TV so. 
complicated?" Certainly when com- 
pared to black -and -white television, 
it is complicated, or perhaps complex 
would be more fitting. In trying to 
give an answer to the reasons why 
color television is so complex, a 
number of points must be taken into 
consideration. 

Three factors were most dif- 
ficult to overcome in the color tele- 
vision system. They were (1) the 
nee d for compatibility, (2) t h e 
requirement for an all -electronic 
system, and (3) the achievement of 
color reproduction. 

In order to make the system 
compatible, the NTSC realized that 
the present standards for black -and - 
white transmission had to be retained 
in the color signal so that monochrome 
receivers would be capable of utiliz- 
ing the c o l o r signal without any 
adjustments or conversions. As a 
result, the standards for black -and - 
white transmission are included, with 
minor changes, in the specifications 
for the color picture signal. Thus, the 
following standards w e r e retained: 

1. The same aspect ratio of 4 to 3. 

2. The same number of scanning 
lines. 

3. Approximately the same hori- 
zontal and vertical scanning rate. 

4. The same alloted channel band- 
width of 6 megacycles. 

5. The transmission of sound in 
the same manner. 

6. A 11 video information trans- 
mitted within the video band of 4.25 
megacycles. 

7. A signal representative of the 
brightness included in the composite 
signal. 

To these specifications the 
color information was added in such 
a way that it does not disturb the 
operation of a black -and -white re- 
ceiver. How this was accomplished 
will be shown in subsequent install- 
ments of this training series. 

By an all -electronic system, it 
is meant that the receiver must not 
depend upon the use of any mechanical 
attachments, such as a color wheel, 
for operation. The use of a color 
picture tube makes an all -electronic 
system possible. 

The achievement of color re- 
production is a major process by it- 
self. To gain a better understanding 
of the process, let us take a look at 
some of the characteristics of color. 

Hue, Saturation, and Brightness 

When viewing a colored object, 
three physical aspects of that parti- 
cular color are either consciously or 
subconsciously recorded . These 
three physical aspects are hue, satu- 
r a t ion, and brightness. Hue is 
defined as the name of a color, such 
as red, green, or blue. Saturation is 
defined as the degree to which white 
light is absent in a particular color. 
Brightness is that attribute which 
makes an area appear to emit more 
or less light. In order to reproduce 
color properly through the use of a 
television system, these three attri- 
butes must be conveyed. 

The brightness can be handled 
in the composite color signal by 
using the same method as is used in 
black -and -white transmission. The 
hue and saturation, however, must 
also be included in the signal. One 
of the main things which made it 
possible to do this within the allotted 
video band of approximately 4.25 

megacycles were the characteristics 
of the human eye. 

Human Vision 

Seeing is a dual process, oc- 
curring partly in the eye and partly 
in the brain. The eye acts as the re - 
ceiving unit for the light rays which 
enter it. The optic nerve is stimulat- 
ed and conveys impulses to the brain. 
The brain accepts these impulses 
and registers them as conscious 
sensation. As has been mentioned 
before, color is perceived by the 
human eye in terms of hue, saturation, 
and brightness. The hue distinguishes 
one color from another, such as red 
or blue. The saturation distinguishes 
strong colors from pale colors of the 
same hue. The other physical aspect, 
brightness, tells the intensity of the 
light being given off or being reflec- 
ted by an object. The eye is capable 
of sensing these attributes of color. 

Tests were conducted to deter- 
mine how much color information is 
utilized by the eye. Through experi- 
mentation it was found that the eye is 
not able to detect colors in fine de- 
tail. The present color TV system 
makes use of this fact because it per - 
mits a great reduction in the required 
bandwidth for color transmission. 

During the process of determin- 
ing the extent to which color should 
be conveyed by television, large -area 
vision and small -area vision were 
taken into consideration. Knowing 
how the eye responds while viewing 
different sizes of c o l o r ed areas 
greatly helped in setting the para- 
meters of the color television system. 

It is known fact that every per - 
son does not see color in the same 
manner; however, by taking a large 
number of tests with different view- 
ers, data for an average viewer can 
be obtained. 

Large -Area Vision 

In order to represent color in 
large areas, it has been determined 
that lights of three primary colors 
a r e needed. The requirements of 
color primaries are that each pri- 
mary must be different and that no 
two primaries when mixed together 
are capable of producing the third 
primary. Red, green, and blue are 
primary colors which fulfill these 
qualifications and have been chosen 
for color -TV applications. A viewer 
can more closely match colors in 
large areas than in small areas. As 
an example, a large area of blue can 
be readily distinguished from a large 
area of blue-green. However, when 
these areas are reduced in size, it 
becomes more difficult to distinguish 
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Fig. 3. Bloccs Illustrating Color Perception 
in Large Ar eas. 

between tle two colors. Fig. 3 illus- 
trates this characteristic when view- 
ed at arm' s length. This brings us 
to the matter of small -area vision. 

Small -Area Vision 

Experiments have been made 
using sheets of multicolored paper 
cut in various sizes. A number of 
things were discovered as these 
pieces were reduced in size and 
viewed at a distance. Listed below 
are the findings. 

1. Blues become indistinguishable 
from grays with equivalent bright- 
ness. 

2. Yellows also become indistin- 
guishable from grays. In the same 
size range where this happens, 
browns are confused with crimson 
and blues with greens; reds remain 
clearly distinct from blue -greens; 
colors with pronounced blue lose 
blueness; whereas colors lacking in 
blue gain blueness. 

3. A further decrease in size re- 
sults in reds merging with grays of 
equivalent brightness, and blue - 
greens become indistinguishable from 
grays. 

When viewing extremely small 
objects, the ability to identify color 
is lost and only response to bright- 
ness remains. Fig. 4 shows clusters 
of colored dots of three different 
sizes. Note that a decrease in dot 
size makes color identification more 
difficult. (Hold page at arm' s length.) 

It can be seen that several 
factors have contributed to the com- 
plexity of the color television system. 
Not only must the system meet the 
requirements of compatibility a n d 
all -electronic operation, but it must 
also compensate for certain charac- 
teristics of human vision. The pre- 

sent color television system conforms 
to all these requirements. 

THE COLOR RECEIVER 

It stands to reason that the 
c o l o r receiver performing more 
functions that its monochrome pre- 
decessor ends up as a more complex 
unit. It contains all the stages for 
monochrome reception plus the addi- 
tional stages necessary to extract 
color informationfrom the color sig- 
nal and apply it to control and re- 
produce the color picture image. 
However, no matter how complex the 
color receiver might seem, it still 
employs the old familiar components - tubes, resistors, capacitors,and 
inductorsandthese parts are designed 
into the basic circuits of oscillation, 
amplification, and detection -none of 
which need to frighten or confuse. 
Fig. 5 shows a color receiver chassis 
indicating the greater number of com- 
ponents which must be employed. 

One of the new sections of the 
color receiver is used for color syn- 
chronization. This sect ion is in 
addition tothe normal deflection sync 
circuits employed in the monochrome 
receiver and performs an entirely 
different function. The color sync 
section is incorporated to enable the 
color receiver to detect the correct 
color information from the signal. 

Another new sect ion is the 
color -decoding section. This section 
consists of detectors and amplifiers 
arranged in a predetermined order 
and designed so that they are capable 
of detecting and amplifying the color 
information which is fed to the color 
picture tube. 

Any picture tube has the task of 
accepting a varying electrical signal 

Fig. 5. Top Chassis 
View of the RCA Vic- 
tor Model CT -100 
Color Receiver. 

t 

Fig. 4. Dot Clusters Illustrating Poor Color 
Perception in Small Areas. 

and producing the picture which that 
signal represents. The monochrome 
picture signal varies only in respect 
to the change in light content of the 
transmitted signal; thus, the mono- 
chrome picture tube has only to fol- 
low this one variation. The signal 
applied to the color picture tube is a 
combination of the brightness signal 
and the three selected primary color 
signals. Each of the color signals 
varies according to the color present 
in the televised picture, and the color 
picture tube must reproduce the pro- 
per proportion of the individual colors 
and the correct brightness content. 

To fulfill the standards of a 
compatible system, the color picture 
tube musa also be capable of produc- 
ing a black -and -white picture when 
only the monochrome signal is pre- 
sent. It is evident, then, that the 
picture tube in a color receiver must 
necessarily be a much more compli- 
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cated device than its monochrome 
counterpart. 

Servicing Color Receivers 

After a study of the technical 
aspects o! color television, the tech- 
nician will probably feel that the 
servicing job will be quite difficult in 
comparison with what confronts him 
in monochrome television. This is 
true to a certain extent, because the 
color receiver is a more complex 
unit than the monochrome receiver; 
however, with a thorough understand- 
ing of the operation of the color re- 
ceiver, theservicing should ultimately 
f a 11 into fixed patterns. Through 
experience and training, the problem 
of servicing the color receiver should 
become easier. 

At this point in the training 
series, it is not our intention to dis- 
cuss in great detail the subject of 
servicing the color receiver. The 
time for such a discussion will come 
after the technical aspects are under - 
stood; but in order to answer some 
of the questions which might be in the 
minds of many service technicians at 
the present time, the following dis- 
cussion may be of help. 

The procedure for installation 
of the color receiver follows very 
closely the method employed with 
monochrome receivers. When t h e 
set is received from the manufac- 
turer, it is uncrated and the initial 
setup is performed in the service 
shop. The set is checked for proper 
operation, and any necessary adjust- 
ments made. Some manufacturers 
are shipping the color receiver with 
the picture tube dismounted and pack- 
aged in a separate carton. This 
means that the picture tube and its 
external components must be instal- 
led in the cabinet at the time of the 
initial setup. Other manufacturers 
are shipping their receivers with the 
picture tube already mounted on the 
chassis,a practice popular in shipping 
monochrome receivers. Fig. 4 shows 
a color receiver which has the tube 
so mounted. 

Now let us assume that the ini- 
tial setup has been performed in the 
shop and the set has been delivered 
to the customer' s home. The pro- 
cedure for installing the color re- 
ceiver there follows the same pattern 
as that of installing a monochrome 
receiver. First, a check is made to 
see whether the receiver is operating 
properly. A few adjustments might 
be necessary, since transporting the 
set to the home might have affected 
some of the initial adjustments. 

At the time of installation, the 
customer should be familiarized with 

the operation of the controls. He 
must be shown which controls are 
available for his operation and how 
they are used to obtain the proper 
results. If a good job of instructing 
the customer about the operation of 
the controls on the color receiver is 
done, the number of nuisance call- 
backs will be cut down considerably. 
Of course, the same thing is true 
when a monochrome receiver is being 
installed, but it is of even greater 
importance in the case of the color 
receiver. 

The c o l o r receiver has the 
same basic operator' s controls that 
are present on the monochrome re- 
ceiver. It is interesting to note, how- 
ever, that the adjustment of the fine 
tuning control in a color receiver is 
much more critical than in a black - 
and -white receiver. Improper ad- 
justment of this control in the color 
receiver results in improper color 
rendition. In addition to these basic 
controls, there are from one to three 
additional controls which are avail- 
able to the operator. In the event 
only one additional control is avail- 
able, it is usually called a chroma 
or saturation control. By adjusting it, 
the saturation of the colors in the 
picture can be changed to whatever 
degree is most pleasing to the viewer. 
Other receivers have the chroma 
control, plus hue and convergence 
controls. 

Antennas for Color TV 

Antenna requirements are gen- 
erally the same for color and mono- 
chrome reception. If the antenna 
installation results in a clean, sharp 
picture in black and white, it should 
provide equally satisfactory results 
in color. The things to consider 
when making an antenna installation 
for color are bandwidth, directivity, 
and gain. Most of the conventional 
broadband antennas which are used 
for monochrome have an adequate 
bandwidth for use in color reception. 
If there are sharp dips in the re - 

Fig. 6. Chassis View 
of the Westinghouse 
Model H-84OCK15 
Color Receiver Show- 
ing the Chassis 
Mounting for the 
Color Picture Tube. 

sponse of the antenna at certain fre- 
quencies, the color set performance 
on some channels may be affected. 

The directivity of an antenna is 
important in some monochrome in- 
stallations and w ill be equally or 
more important in color reception 
work. If reflections are present, they 
will show up as different hues and 
shades in the colors of the picture. 
If the directional antenna is too 
Sharply tuned to the video carrier, a 
degradation of the picture will result. 

A television picture might be 
deemed satisfactory as long as syn- 
chronization is maintained, even 
though it may have considerable noise 
or snow in the picture. If synchroni- 
zation is lost, the picture is completely 
unsatisfactory. Since the operation of 
the color sync section in a color re- 
ceiver is quite critical and is apt to 
lose synchronizationbefore the sweep 
section does (as the signal level is 
reduced),it is important for the an- 
tenna system to be properly installed 
to provide sufficient signal pickup to 
assure proper operation. 

Test Equipment 

Most of the basic equipment 
(signal generator, marker generator, 
vacuum -tube voltmeter, and scope) 
now being used for servicing mono- 
chrome receivers can be us e.d to 
some extent for servicing color re- 
ceivers. It appears that it will be 
necessary to have additional pieces 
of test equipment to supply color in- 
formation. Such units are being 
developed and should be available 
shortly. 

A high -voltage probe will be 
needed along with the vacuum -tube 
voltmeter for checking the high volt- 
ages which are present on the picture 
tube. The second anode requires ap- 
proximately 20 kv for proper 
operation. 
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The scope should be of the 
wideband variety for color servicing. 
It should have good phase and fre- 
quency response, with the frequency 
response flat up to 4 megacycles. It 
should have a minimum loading effect 
because some of the circuits a r e 
rather critical in the color receiver. 
There are a number of scopes on the 
market which meet these require- 
ments. 

Two pieces of new equipment 
which should be very helpful in color - 
receiver servicing are a dot -pattern 
generator and a color -bar generator. 
The dot -pattern generator can be 
used during the initial setup pro- 
cedure, and the color -bar generator 
can be used to test the ability of the 
receiver to reproduce given colors 
correctly. Several methods have 
been devised to supply a certain 
amount of color information during 
regular transmission of black and 
white. If any of these plans are 
adopted it will enable the service 
technician to check the operation of 
the color receiver at times when no 
color broadcast is available. 

The next installment of the 
Color Television Training Series is 
scheduled to appear in the June issue 
of this publication. It will be con- 
cerned with the subject of color- 
imetry, the science and practice of 
determining and specifying colors. 

C. P. Oliphant 

Examining Design Features 
(Continued from page 27) 

point of the detector to be shifted 
slightly by varying the plate voltage. 
Since the negative voltage is partially 
derived from the AGC circuit, its 
value will vary in accordance with 
the strength of the received signal. 
The over-all effect is to provide a 
more linear system of detection. 

Video Amplifier 
The first stage of video ampli- 

fication consists of one-half of a 6X8. 
The grid -input circuit contains a 
parallel -resonant trap tuned to 4.5 
megacycles. One section of a 12AU7 
constitutes the second video ampli- 
fier which is also the video -output 
stage. This stage feeds the grid of 
the picture tube. The contrast con- 
trol is contained in the cathode circuit 
of the video -output tube. 

Sound 

A sound take-off is provided in 
the output circuit of the video detector. 
The 4.5 -megacycle sound signal is 
coupled to the first sound IF amplifier 
where it is amplified and fed to the 
second IF stage. Coupling between 
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Fig. 3. Video -Detector Circuit. 

the two stages is accomplished by 
means of a single -tuned resonant 
circuit with RC coupling. A conven- 
tional ratio detector is used. The 
detected signal is fed to a 6AV6 audio 
amplifier. The 6AV6 is also used as 
an AGC clamper. A 6AQ5 audio -output 
tube replaces the 6K6GT tube used 
in most of the previous models. 

AGC 
The keyed AGC system is a 

straightforward circuit. A keying 
pulse from the horizontal -output 
transformer is applied to the plate of 
the AGC tube. This permits the tube 
to conduct only during retrace time. 
Horizontal sync pulses from the 
cathode of the horizontal sync separ- 
ator are applied to the grid of the 
AGC tube. The amplitude of these 
sync pulses varies with signal strength 
and causes the peak conduction of the 
AGC tube to vary accordingly. The 
AGC voltage developed by this circuit 
is determined by the peak current 
flowing through the AGC tube. The 
bias for the AGC tube can be set by 
adjusting the AGC c ont r o 1. This 
adjustment permits the receiver to 
operate with optimum sensitivity over 
a wide range of signal strengths. 

Sync Separator 

This receiver employs individual 
sync separator tubes, one for the 

Fig. 4. Sync Separators 
and Sync Amplifier. 

ri.23.w. 

vertical sync and a second for the 
horizontal. A partial schematic of 
the sync separators and sync ampli- 
fier is shown in Fig. 4. One-half of 
a 12AU7 is used as the horizontal 
sync separator. A triode section of 
a 6X8 is used as the vertical sync 
separator. A composite video signal 
is fed to these tubes from the first 
video amplifier. The outputs of the 
sync separators are fed to a sync 
amplifier. The grid of the sync 
amplifier is coupled through a 1.5- 
megohm resistor to the plate circuits 
of the first two video IF amplifiers. 
The plate voltage present on these 
two tubes will be partially dependent 
upon the magnitude of AGC voltage 
controlling them. This means that the 
bias on the sync amplifier will also 
be dependent upon the AGC voltage. 
The end effect is to place the tops of 
the sync pulses at the cutoff point of 
the sync amplifier. Noise pulses 
having a greater amplitude than the 
sync pulses will be clipped in this 
stage. 

Sweep 

A multivibrator circuit is used 
in the vertical -sweep section. The 
6AQ5 vertical output functions as a 
part of the multivibrator. An auto - 
transformer is used in the output of 
this section. 

The horizontal -sweep system 
employs the RCA synchroguide 
circuit. The horizontal -output tube 
is a 6CD6G, and the damper tube is a 
6AU4GT. 

In order to provide sufficient 
current from the low -voltage power 
supply, a 5U4G is used in parallel 
with a 5Y3GT. 

The 24CP4A picture tube is 
mounted in the cabinet by four sup- 
porting rods. By mounting the picture 
tube separately, it; is possible to 
remove the chassis and permit the 
picture tube to remain in the cabinet. 

Don R. Howe 
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Shop Talk 
(Continued from page 5) 

fundamentals, and you are now ready 
to consider the color television re- 
ceiver - but in block -diagram form 
only:: Avoid circuits like the plague. 
Fortunately, we can do so at this time 
because the need for servicing color 
television sets may still be a number 
of months off. Compare these block 
diagrams with those of black -and - 
white receivers to see what new sec- 
tions have been added. 

For example, a master block 
diagram of a color television receiv- 
er such as we would desire at this 
point in our educational process 
might appear as shown in Fig. 2A. 
When we compare it with a similar 
diagram of a black -and -white receiv- 
er (Fig. 2B), we can see that a color 
set requires three new sections. 
These are: a color sync section, a 
chrominance section, and a block 
labeled "convergence amplifier." 
Otherwise, we have approximately 
the same arrangement that we find in 
a black -and -white receiver. Since 
the new sections represent only three 
blocks out of a total of ten, apparently 
we are more or less familiar with 
seven -tenths of the circuits in a color 
set. And whether you appreciate it 
or not, this simple fact alone will 
take much of the sting out of the com- 
plexities of a color television receiv- 
er. From a purely psychological 
standpoint, you can conquer or have 
already conquered seven -tenths of the 
circuitry in a color television set; 
and this is not being overly optimistic. 

The next step along the line is 
to find out iln a general way what the 
new sections do. If you have read 
the material written in other maga- 
zines or in the PF INDEX, then you 
have determined that these sections 
do the following things. 

The color sync section gener- 
ates a 3.58 -mc wave (the color sub - 

carrier) which possesses the proper 
phase. The signal is provided in two 
components 90 degrees out of phase 
with each other, and these two com- 
ponents are recombined with the in- 
coming color sidebands in order to 
permit the color portion of the signal 
to be demodulated. This is the 
principal function of the color sync 
section. As a side function, this 
section also provides a biasing volt- 
age which renders the entire chromi- 
nance section inoperative when no 
color signal is being received. 

The foregoing is, in essence, 
all we need to know about the color 
sync section at this stage of our 
learning. We are not concerned with 
the manner in which the job is accom- 
plished. All we desire to know is 
what this section does in the general 
scheme of things. 

The chrominance channel, an- 
other of the new blocks, has as its 
function the conversion or transform - 
ation of the color sidebands into the 
color signal voltages. In a sense it 
is the detector for the color portion 
of the signal; it extracts from the 
incoming signal the color information 
required by the color picture tube. 
The output of the chrominance section 
is combined with the output of the 
brightness channel and then fed to the 
color picture tube. 

The final new block in Fig. 2A 
is the one labeled " convergence - 
amplifier." This block is situated 
betweenthe vertical- and horizontal - 
sweep systems and the tri -gun color 
picture tube. The position of this 
block tells us that it must somehow 
transfer a voltage from the sweep 
systems to some point in the picture - 
tube circuit which is not associated 
with the deflection yoke. At this point 
of our study, a suitable explanation of 
the convergence block is that it 
supplies a parabolic wave to the focus 
and convergence electrodes of the 
picture tube in order that the electron 
beams will possess the proper con- 

vergence and focus at all points of the 
phosphorescent screen. The only 
new thought in this explanation is the 
idea of convergence, and this should 
have been thoroughly understood when 
the operation of color picture tubes 
was studied previously. 

Thus far then we have proceed - 
ed gradually, in a step-by-step pro- 
cess, in becoming familiar with the 
operating principles of color tele- 
vision sets, with each new step resting 
upon a firm foundation built through 
the assimilation of prior knowledge. 
The continuation of the method beyond 
this point is now clearly indicated and 
would first include the use of a more 
detailed block diagram, such as that 
shown on page 41 of January 1954 
issue of the PF INDEX. After this, 
each block would be replaced by its 
specific circuit; and this would 
actually be the first time that any 
contact would be made with such 
components as the resistors, capaci- 
tors, or tubes of the set. 

This system of learning, label- 
ed by the author as going from the 
general to the specific, has been ex- 
tensively tested and found to be ex- 
tremely effective for the acquisition 
of any knowledge - whether it is 
about television servicing or auto- 
mobile mechanics. We have employed 
it at Television Communications 
Institute with considerable success. 
There is no valid reason why it can- 
not benefit every service technician 
irrespective of how much or how 
little he knows. 

Try it and see. 

Review An article dealing 
with the servicing of UHF tuners and 
converters appeared in the December 
1953 issue of Radio & Television News 
magazine. The author of the article 
was Walter H. Buchsbaum, and the 
title of the article was, "Trouble- 
shooting the UHF Tuner." 

Radio & Television News mag- 
azine is published monthly by the 
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Ziff -Davis Publishing Company. The 
editorial offices are at 366 Madison 
Avenue, New York 17, N. Y. Sub- 
scription rates are $4.00 per year in 
the United States and its possessions. 

At the time of this writing there 
are about 130 UHF television stations 
on the air. If you examine the FCC 
allocation chart, you will find very 
few areas that will not in time pos- 
sess at least one UHF station. Hence, 
if you have not already had occasion 
to install or service a UHF receiver, 
you know that someday in the fore- 
seeable future you will. Thus, the 
servicing of UHF television equip- 
ment is very much a part of your 
useful store of knowledge. 

Although official approval of 
the use of the ultra -high -frequency 
channels for television broadcasting 
is now almost two years old, the UHF 
tuner or converter is still very much 
an adjunct to the normal VHF receiv - 
er. In very few instances are you 
compelled to purchase a receiver 
with the UHF tuner. The unit is 
almost always optional, and the addi- 
tional cost to the purchaser is gener- 
ally about $20 to $50. 

Conversion of a VHF receiver 
to UHF reception takes one of three 
forms. Simplest to use is the UHF 
converter; this merely requires a 
short length of twin lead between the 
converter output terminals and the 
receiver antenna terminals. A sec- 
ond approach to the problem of UHF 
reception is the use of strips for 
turret tuners, such as the Standard 
Coil tuner. Finally, a number of 
manufacturers have made available 
UHF tuning assemblies which can be 
mechanically or electrically coupled 
to an existing VHF tuner. Station 
selection is achieved either by a 
single over-all controlor by a sepa- 
rate knob. In this general classifi- 
cation could also be included Standard 
Coil' s 82 -channel UHF -VHF tuner. 
This is basically the familiar Stand- 
ard Coil VHF turret with a separate 
UHF tuning assembly mechanically 
and electrically joined to the VHF 
section. 

In this article, Mr. Buchsbaum 
discusses trouble shooting of the 
UHF tuner and the UHF converter. 
No mention is made of the UHF strips. 
He points out that the difference be- 
tween a UHF tuner and a converter is 
one of physical location rather than 
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PRE -SELECTOR 
NETWORK 

OCIRICT SPEre 

MIXER 

of electrical characteristics. T h e 
converter is mounted in a separate 
cabinet atop the TV set, whereas the 
tuner is placed alongside the VHF 
tuner on the main receiver chassis. 
Since the circuits of both types of 
units are similar (if not identical), 
we would expect to encounter the 
same troubles in both. 

The basic ingredients of a UHF 
tuner or converter are an input res- 
onant circuit known as a preselector, 
a crystal mixer, an oscillator, and 
generally one or more IF stages. 
These IF stages are tuned to one of 
the VHF channels. An alternate ap- 
proach is to have the UHF tuner re- 
duce the received signal directly to 
the video IF frequency of the VHF 
receiver itself. This output signal 
would then go directly to the IF sec- 
tion of the receiver, bypassing the 
VHF tuner entirely. 

The circuits of UHF tuners and 
converters are seldom more compli- 
catedthan that shown in Fig. 3, limit- 
ing the number of electrical defects 
that one might normally encounter. 
Mechanical defects are important, 
too, especially since the tuning de- 
vices of many UHF tuners employ 
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Fig. 3. Typical UHF Converter. 
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sliding contacts of one form or an- 
other. Furthermore, movement of 
these sliders is frequently achieved 
by dial cords similar to the dial 
cords in AC -DC radio 'receivers. 
The restringing of a broken dial cord 
can easily consume the better part of 
an hour, as this writer found out re- 
cently. Thus, while a mechanical 
defect may be readily detected, its 
repair can be as time-consuming as 
any electrical breakdown. 

Defective UHF tuner operation 
can be broken down into four cate- 
gories. These are (1) no UHF 
reception, (2) weak reception, (3) 
intermittent operation, and (4) in- 
terference. Let us consider each in 
turn. 

1. No UHF Reception 

Inability to receive any UHF 
signals, even though such signals are 
definitely known to be present, indi- 
cates a defect at one of three general 
points: the antenna, the UHF tuner, 
or the VHF receiver. A field - 
strength meter is an excellent check 
oh the antenna. In the absence of 
such an instrument, the next best 
approach is to connect a UHF gener- 
ator to the input of the UHF tuner and 
modulate the UHF signal with a 400 - 
or 1,000 -cycle voltage. If both UHF 
tuner and VHF receiver are function- 
ing, dark bars will appear on the 
picture -tube screen when the tuner 
is set at the generator frequency. 
Such bars will also point the finger 
of suspicion at the antenna. 

Suppose, however, that t h e 
trouble is situated in one of the re- 
ceiving units, either in the UHF tuner 
or in the VHF set. To narrow the 
trouble down to one of the units, 
switch the VHF receiver to a local 
VHF channel, if a station is available. 
(You can also use a VHF signal gen- 
erator.) If you receive the station, 
the trouble lies in the UHF tuner; if 
the VHF signal cannot be received, 
turn your attention to the VHF re- 
ceiver. 

Let us suppose that the UHF 
tuner is defective. The first step 
is to inspect it visually for any phy- 
sical or mechanical defects. The 
next step is to check all of the tubes, 
particularly the oscillator tube. After 
this, many manufacturers suggest a 
check of the mixer crystal, either by 
replacement (which may not be sim- 
ple if the crystal is soldered in) or 
by measuring the current flowing in 
the mixer circuit. The minimum 
limit of this current is generally in- 
dicated in service literature; and as 
long as this value is exceeded, the 
crystal may be considered satisfac- 
tory. 
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Now, if the reading obtained 
exceeds the minimum value, then two 
things are indicated. First, it re- 
veals that the crystal is functioning. 
Second, it tells you that the injection 
voltage from the local oscillator is 
also where it should be. Thus, you 
" kill two birds" with one measure- 
ment. 

Suppose, however, that the crys- 
tal current is either zero or below 
the minimum figure. Where does the 
trouble lie now? Is the oscillator 
weak or dead, or is the crystal 
defective? 

Most of the time, a quick meas - 
urement can be made of the grid 
bias voltage of the oscillator. This 
reading normally ranges between -3 
and -10 volts DC. Absence of such a 
voltage would definitely indicate that 
the oscillator was not working, and 
this would account for the lack of 
crystal current. If the oscillator 
grid bias voltage is within its speci- 
fied range, then the crystal should be 
changed. 

When lack of oscillation is in- 
dicated, an initial check might be the 
measurement of B+ voltage available 
at the plate of the oscillator tube. 
With power off, also check the coils 
for continuity and the capacitors for 
opens or shorts. 

An inoperative UHF tuner may 
be caused by a defective preselector 
circuit. Here continuity checking is 
useful, as is signal injection with a 
UHF signal generator. The latter is 
performed by injecting an AM signal 
at the crystal mixer and noting on 
the receiver screen whether the sig- 
nal is getting through. If it is, move 
the signal lead back to the antenna 
input terminals. If no bars appear on 
the screen, you know that the signal 
is not getting through the preselector 
circuit. 

When the RF network, mixer, 
and local oscillator are all found to 
be operating satisfactorily, attention 
should be directed to the IF stages in 
the tuner or converter. Tubes should 
have been checked initially. Next, 
B+ is measured at the plates and 
screen grids, if the latter are present. 
Signal injection at the IF frequency is 
also an excellent servicing tool. 

2. Weak Signals. 

When the output from a UHF 
tuner is weak, the trouble may be 
caused by Lew B+ voltages, low tube 
emission (particularly in the oscil- 
lator), a defective mixer crystal, or 
circuit misalignment. For the latter, 
the preferred approach is with a UHF 
sweep generator and an oscilloscope, 

according to the manufacturer' s in- 
structions. Where no precise align- 
ment data is available, tune t h e 
bandpass for maximum amplitude at 
the weakest station. 

A frequent cause of weak output 
is insufficient oscillator i n j e c t i on 
voltage. Most manufacturers' in - 
structions indicate what the lowest 
permissible crystal -mixer current 
is, and this should be carefully check- 
ed. Too little `current can be taken 
as a definite indication that the in- 
jection voltage is too low (if t h e 
crystal is all right). Try a new oscil- 
lator tube, then check the oscillator 
injection circuit. 

3. Intermittent Operation. 

One type of intermittent opera- 
tion occurs on every channel and can 
be produced by tapping, squeezing, or 
jarring the tuner. Such a defect is 
due to a bad solder joint, broken lead, 
or faulty component; and it can fre- 
quently be located by mechanical 
inspection. The second type of inter- 
mittent operation oc curs only at 
certain points in the band, especially 
when the tuning mechanism is used. 
From this description noisy contacts, 
corroded wipers, or shorted capaci- 
tor plates are probably the trouble. 
Again the defect can be repaired by 
mechanical means. 

4. Interference. 

Many of the current UHF tuners 
and converters radiate a considerable 
amount of oscillator signal. Although 
interference between two receivers 
is rare in most UHF areas because 
of the channel allocations and the 
higher IF frequencies, it is possible 
to run into this trouble. Some of the 
tuners operate the oscillator directly 
at the proper mixing frequency, while 
others employ harmonics of the local 
oscillator. Interfering beats due to 
other UHF equipment appear in the 
same manner on the screen as VHF 
or IF interference. The remedies are 
the same - shielding of the offending 
tuner, orienting the antenna and 
transmission line for minimum in- 
terference, and (as a last resort) re- 
locating one or both antennas. 

In addition to oscillator radia- 
tion, strong VHF stations sometimes 
ride through the UHF tuner and beat 
with the output of the UHF section; or 
they interfere directly as a super- 
imposed picture. The only remedy 
for this is the use of an efficient high- 
pass filter in the input of the UHF 
tuner and the use of a shield on the 
connection to the VHF tuner when an 
external UHF converter is used. 

Milton S. Kiver 

The Concertone 
Tape Recorder 
(Continued from page 29) 

Recording -Level Indicator 

A 6E5 electron -ray tube oper- 
ates as the recording -level indicator. 
If the recording -level control is set 
at the level which allows the eye 
barely to close but not overlap at the 
highest peaks, the maximum allow- 
able signal will be recorded on the 
tape. 

Stand-by Position 

The stand-by position provides 
monitoring of the incoming signal 
when the switch marked RECORD, 
STAND-BY, PLAYBACK is in the 
stand-by position. 

Other Features 

The 1401S possesses other 
features such as easy threading of 
tape, fast forward, high-speed re- 
wind, tape -pressure release during 
fast forward and rewind, and inter- 
locked controls for prevention of 
accidental erasure of recorded 
material. 

The separate recording and 
playback chassis, erase -bias chas- 
sis, and power supply are visible in 
the bottom view (Fig. 2) of the re- 
corder. Most of the tape control 
system with its switches and mech- 
anical levers and interlocks can also 
be seen. 

Circuit 

The complete circuit is shown 
in the schematics in Figs. 3, 4,5, and 
6. The circuit for each chassis is 
shown separately. All switches , 

connectors, and heads which are not 
mounted directly on the chassis are 
shown on the schematics as being on 
extended leads or cables. 

Playback Section 

T h e playback head which is 
mounted in the head assembly is con- 
nected through the shielded cable to 
the grid (pin No. 7) of tube V1 on the 
recording and playback chassis. The 
playback circuit using Vl and V2 is 
conventional with some low -frequency 
compensation being provided by the 
10K -ohm resistor and .1-mfd capaci- 
tor in the plate circuit of V1A. One- 
half of V2 is not used, but its 12.6 - 
volt heater is connected in series 
with the heaters of the two other DC - 
heated tubes V1 and V3. Adjustable 
high -frequency peaking is furnished 
by the network inthe circuit connect- 
ing V2 to the grid (pin No. 2) of V1B. 
The treble adjustment (trimmer 
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Not 
in 55,973 years 

have I had an imp that operated so efficiently in such high temperatures, 

says L. (Lucifer) Satan, Hades strong man. "What's more, 

the improved Jet Imps are tough and won't scar under heat. > 

Jet Imps are designed to operate at 100° 
Centigrade (212° F. -boiling point) 15° higher oper- 
ating temperature than most molded capacitors 

available today. This means that Jet Imps 
not only withstand emergency condi- 

tions but also under normal oper- 
ating temperatures, such 

as the high temperatures under a TV chassis, 
Jet Imps have a real safety margin for long 
trouble -free service. 

The rugged low loss thermosetting plastic case 
of the Jet Imps enables them to pass the RETMA 
Humidity test. Jet Imps are small too, built to the 
sizes which conform to the requisite design fac- 
tors for the finest capacitors. 

See ycur Pyramid jobber for the new Imp. 

PYRAMID ELECTRIC COMPANY, 1445 Hudson Blvd., North Bergen, New Jersey 



The Concertone Tape Recorder 

Fig. 3. Recording and Playback Circuits. 
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Two Recognized Masters 

Visit us at booth 125 Ex- 

hibition Hall, display rooms 
546A and 548A, Conrad Hil- 
ton Hotel, The 1954 Electro- 
nic Parts Show. 

KNOWN THE WORLD OVER 

FOR HIGHEST QUALITY 

AT LOWEST POSSIBLE COST 

EXPORT 
REPRESENTATIVE: 401 Broadway, New York, N. Y. Cable Address: ASTATIC, New York 

ASTATIC MODEL CAC -D -J 
CRYSTAL TURNOVER CARTRIDGE 

THE MOST MASTERFUL performer among single needle, 
high fidelity crystal cartridges is Astatic's Model CAC -J, 
a result of collaboration between engineers of Astatic and 
Columbia Records Inc. How to project these same com- 
plete tonal values and absolute purity of reproduction into 
the design of a double needle, crystal turnover cartridge 
-without loss of perfection-seemed an insolvable en- 
gineering problem. But, pioneering in modern, high fidelity 
equipment proved as natural for Astatic engineers as their 
work in developing the first commercially produced crystal 
cartridges and microphones. The revolutionary new de- 
sign of the Model CAC -D -J was the result. Combining two 
complete CAC -J Crystal Cartridge assemblies back to back, 
on a common plate, this unparalleled turnover unit elimi- 
nates interaction between needles and permits ideal out- 
put and response characteristics for each record type. 
Free of the limitations encountered in ordinary cartridge 
designs, the CAC -D -J has proved to be the most logical 
partner of the finest in high fidelity amplifiers, speakers 

and related equipment. When 
you want the very best, be 
sure to check this master of 
crystal cartridges. 

CORPORATION 
CONNEA UT, OHIO 

..N C...Nana CAN.D,N asr.,r,C uo meoNTO. ONTARIO 

1 

Designed, 

engineered and built to Triad's rigid 
quality and performance standards, 
this fine group of flybacks will 
meet practically all TV service needs. 

They are among the more than 

50 
1954 

See your 

distributor 

for copies of 

Catalog TR -54 

- it completely 

describes the 

finest line of 

transformers 

made. 

TRANSFORMER CORP. 

4055 Redwood Ave. Venice, Calif. 
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Fig. 4. Erase -Bias Oscillator Circuit. 

capacitor) is adjusted for the most 
uniform frequency response in the 
range from 1,000 to 15,000 cps. 

The output is fed through a 
shielded cable to the switch marked 
RECORD, STAND-BY, and PLAY- 
BACK. The switch is shown in RE- 
CORD position which connects the 
output of the playback section to the 
output jack. 

Record Section 

T h e high -gain input connects 
directly to the grid (pin No. 7) of V3. 
The output of the first stage is coupled 
to the top of the RECORD -LEVEL 
control through a .05-mfd capacitor. 
The low -gain input connects directly 
to the top of the same control. Note 
that no capacitors are used in either 
input circuit. This fact should be 
kept in mind when connecting a sig- 
nal source to either input circuit. 
Should a DC voltage be applied, the 
bias of the stage would be affected. 

The 220K -ohm resistor con- 
nected between the cathode (pin No. 3) 
of V3 and B+ provides additional 
stability to this high -gain triode stage. 
The network in the cathode circuit of 
the third stage (first section of V4) 

Fig. 5. Power Supply for Concertone Recorder. 

provides adjustable high -frequency 
compensation. The correct frequency 
response is automatically maintained 
by the equalization switch when the 
tape speed is changed. The switch is 
open when the speed control is set for 
a speedof 15 inches per second. With 
the control set at 7 1/2 inches per 
second, the switch is closed and the 
3,900-mmf capacitor is shunted out 
of the circuit. The high -frequency 
peaking adjustment is made by setting 
the speed control at 15 inches per 
second and adjusting the tuning slug 
in the high -frequency peaking coil for 
maximum signal output at 15 kc. 

The output signal is fed from 
the plate of V4 to the bias and erase 
chassis. The signal for the record- 
ing -level indicator is taken from the 
cathode circuit of the first section of 
V4 and fed to the cathode (pin No. 8) 
of the second section which operates 
as the rectifier for the indicator tube 
V5. 

When the RECORD, STAND-BY, 
PLAYBACK switch is in the stand-by 
position, the low -gain input is con- 
nected straight through to the output 
jack. The high -gain input is also con- 
nected to the output jack, but through 
the first section of V3. 

DRIVEMOR 

POWER 

CONNECTOR 

-I 
I 

WITCH 
f OPERATED 

BY SPEED 
CONTROL, 

TAPE CONTROL "mod 

M 
UP REWIND 

MOTOR 

Fig. 6. Tape Control 
System. 

Bias and Erase 

Most of the features of the bias 
and erase chassis are indicated on its 
schematic shown in Fig. 4. This 
section operates only when the RE- 
CORD, STAND -BY, PLAYBACK 
switch is in the RECORD position. 
The signal output from the plate (pin 
No. 1) of V4 on the recording and 
playback chassis feeds through the 
transformer to obtain bias for the 
record head. 

A certain amount of positive 
DC voltage is applied to the record 
head through the noise adjustment 
control, which is the variable portion 
of a voltage -divider network. When 
the correct voltage adjustment is 
made by means of this control, a 
minimum amount of noise will be re- 
corded on the tape. 

Power Supply 

The power supply (Fig. 5) is 
conventional. DC for the heaters of 
V1, V2, and V3 is supplied by the 
half -wave selenium rectifier. 

rape -Control System 

The schematic (Fig. 6) of the 
tape -control system illustrates how 
simple the basic circuit really is. 
All switches are microswitches con- 
trolled by the mechanical system 
visible in the bottom view of the re- 
corder. Correct sequence of opera- 
tion and the necessary interlocking 
action are provided by this mechani- 
cal network when the tape -drive, 
rewind, andfast-forward controls are 
moved. 

Robert B. Dunham 

OPERATED DV REWIND t 
FAST FORRARE CONTROL 
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