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Preferred for modern set servicing 

IRC TYPE Q CONTROL 

Service technicians get greater coverage with less 
investment; more practical service features; 
and easier, faster installation with the IRC Type 
Q Control. Here's a dependable, basic control that 
is directly designed for modern set servicing. For 
appearance, performance and price ... there's none 
better. So why settle for less? Tell your Distributor 
you want Q Controls ... most servicemen do. 

KNOBMASTER FIXED SHAFT 

Q Control standard shaft 
is knurled, flatted and slotted 
-fits most knobs without 
alteration. 

INTERCHANGEABLE FIXED SHAFTS 

Exclusive IRC convenience 
feature-provides fast 
conversion to "specials", with 
FIXED shaft security. 
15 types available. 

1/4" LONG BUSHING 

Accommodates all small sets, 
yet handles large set 
needs perfectly. 

frosi 
7 STANDARD TAPERS 

Full coverage of all taper 
requirements is provided in 
the Q Control. 

94 RESISTANCE VALUES 

For TV, AM and FM coverage, 
94 values of plain and tapped 
controls are furnishec. 

QUALITY APPEARANCE 

The handsome professional 
appearance of IRC Q Controls 
lets you point to your work 
with pride. 

` 
CUSHIONED TURN 

The smooth, quality f "feel" 
of a Q Control contributes to 
customer confidence. 

TYPE 76 SWITCHES 

Either of two type IRC switches 
attached as quickly and easily 
as a control cover-meets all 
your requirements. 

This 8 page catalog gives 
you all the facts ... Send 
for your free copy now- 

INTERNATIONAL RESISTANCE CO. 
Dept. 363, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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Here is the outstanding, NEW 
auto aerial and it has everything! 
Handsome in appearance ... out- 
standing in performance ... and 
a new design that is a snappy 
one -two -three installation WITH- 
OUT EVEN LOOKING UNDER 
THE FENDER! 

Here are a few of the features: 
* Speedy, one-man installation 
* 30° mast adjustment 
* Fits all body and fender contours 
* 57" length extended - 18-8 stainless 

steel 
* Extra long, full 42" polyethylene 

lead-in 

1. After dis -assembling, insert the lead 
and lower section through fender hole 
and guide the split ring through the 
fender hole-then draw up tight against 
fender. 

2. Then lower rubber mat insulator and 
lock nut into position. 

N 
1'2, 3. Just tighten assembly ... plug lead- 

in into radio. 

S 
L L A T I O N 

THE RADIART CORPORATION 
CLEVELAND 13, 0. 

8 TV Antennas - Auto Aerials - Vibrators - Rotors Power Supplies 
s 
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CUNT/L U/E PLUT /N SPRAGUE CAPAC /TOR S 

Don't Be VagueJnsìst on SPRAGUE 
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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. 

r 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. 

aelt 

Insist on Sprague 
TEL-OHMIKE® 

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

$73,5 ET 

SPRAGUE 

have you seen the new 
CERAMIKITS? 

The ceramic disc capacitors 
you need most, pre -stocked in 
sturdy steel cabinets. Indexed 
with stand-up separators. Kit 
CK-2 lists at $38.00, has 100 
capacitors in 27 ratings. Kit 
CK-3 lists for $19.25, has 75 
capacitors in 12 ratings. Pay 
only for the capacitors . 

GET THE CABINETS FREE. 

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 

o 
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BUSS FUSES... 
help You guard against 
loss of customer Good Will 

Dependable BUSS fuses can help 
safeguard your product or service 
against loss of user satisfaction be- 
cause .. . 

When there is trouble on the 
circuit, BUSS fuses open and pre- 
vent further damage to equipment- 
saving users the expense of replac- 
ing needlessly burned out parts. 

However, BUSS fuses won't give 
a "false alarm" by blowing when 
trouble doesn't exist. Users are not 
annoyed with shutdowns caused by 
needless blows. 

To make sure of unfailing de- 
pendability - every BUSS fuse, 
normally used by the Electronic 
Industries, is tested in a sensitive 
electronic device that [ejects any 

fuse not correctly calibrated, prop- 
erly constructed and right in all 
physical dimensions. 

Capitalize on the BUSS Trademark 

To your customers too, the BUSS 
trademark represents fuses of un- 
questioned high quality. Millions 
upon millions of BUSS fuses used 
in homes, on farms and in industries 
over the past 40 years have estab- 
lished their ready acceptance. Hand- 
ling quality products, like BUSS 
fuses, help you maintain your rep- 
utation for quality and service. 

BUSSMANN MFG. CO. 
Iii,. McGraw Electric Cc.) 

University at Jefferson St. Louis 7, Mo. 

MAKERS OF A 
COMPLETE LINE 
OF FUSES . . . 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

. . . FOR HOME, 
FARM, COMMER- 
CIAL, ELECTRONIC, 
AUTOMOTIVE AND 
INDUSTRIAL USE. 

F55 

4 PF REPORTER - July, 1955 



 5614Tak 

SOME SPECIFICATIONS FOR 

FM TUNERS 

When one starts giving serious 
thought to the installation of a high- 
fidelity system, the question of a 
suitable FM tuner eventually enters 
the picture. Should the tune r be 
straight FM, or is it more desirable 
to have an AM -FM combination? 
Furthermore, how does one judge the 
quality of an FM tuner? 

These are some very pertinent 
questions, since quality is inevitably 
tied in with economics and since very 
few customers are fortunate enough 
to have an unlimited amount of money 
to spend. To establish some criteria 
by which to judge the quality of an 
FM tuner, let us examine some as- 
pects of FM receivers and FM 
reception. 

FM receivers operate on fre- 
quencies between 88 and 108 mega- 
cycles. This is just slightly higher 
than the low VHF television band; 
and since we do not generally run into 
any difficulties receiving these VHF 
television stations,we should not ex- 
pect any trouble with FM stations. It 
has been found by the author that most 
local FM stations are easily received 
with only an inside antenna; whereas, 
an outside antenna will bring in dis- 
tant stations which may be as much as 
two hundred miles away. Thus, 
for a good many installations, the 
matter of receiver sensitivity is not 
a critical one; and there is no good 
reason for the customer to pay extra 
to obtain 3 -microvolt sensitivity when 
10 -microvolt sensitivity will do as 
well. Because manufacturers stress 
sensitivity (which is understandable), 
most purchasers seem to place a 
similar emphasis on this character- 
istic. Extra sensitivity does not do 
any good unless it is used, so why pay 
an additional amount for it? 

It is well to remember that a 
good outside FM antenna will fre- 
quently do more for reception than 

BIZ 

increased sensitivity (for which the 
customer would have to pay consid- 
erably more). In many instances, 
the regular TV antenna will be ade- 
quate if the input twin -lead of the 
FM receiver is placed against the 
TV antenna lead-in. Connection 
between the two lead-in wires may 
not be required. Simply taping two 
or three feet of one lead-in against 
the other will frequently suffice. If 
a connection is required, a two -set 
coupler is recommended. 

Quieting 

In recent years, FM set manu- 
facturers have changed from quoting 
receiver sensitivity as such to stating 
the input signal required to achieve 
quieting of a specific value, usually 
given in decibels. Thus, one manu- 
facturer might claim that his receiver 
is capable of achieving a 30 -db 
quieting with a 5 -microvolt input level. 

This method of designating re- 
ceiver sensitivity serves to indicate 
the relative freedom of a receiver 
from objectionable interna 1 noise 
during pauses in modulation when re- 
ceiver noise is le a s t likely to be 
mas k e d by the modulation of the 
broadcast. Internal noise in a re - 
ceiver consists largely of the noise 
which is generated in the RF ampli- 
fier and in the mixer. RF stages of 
the cascode type are known for their 
low noise, and so are triode mixers. 
In a tube, the greater the number of 
elements which have positive voltage 
applied, the more noise the tube will 
generate; and this is the reason tri- 
odes are quieter than pentodes. 

For those readers who may 
wonder how the quieting figure is ob- 
tained, here is the procedure recom- 
mended by the IRE. An FM signal 
generator is connected to the receiver, 
and the output level is set initially 
for about .001 volt (1,000 microvolts). 
The generator is adjusted for a de- 
viation of 30 per cent of 75 kilocycles . 
This would be about 22.5 kilocycles, 

MILTON S. KIVER 

President, Television Communications Institute 

and the frequency will change back 
and forth at a rate of 60 cycles per 
second. At the output of a receiver 
tuned tothis signal, the 60 -cycle note 
would be heard. The volume control 
of the receiver is adjusted to some 
convenient level which is well below 
the audio -overloading point. 

The modulation switch is turned 
off and on alternately while the signal 
output of the generator is reduced 
gradually until a point is reached at 
which there is a 30 -db voltage differ- 
ence (a voltage ratio of 31.62) in re- 
ceiver output between thetimes when 
the signal is modulated and unmodu- 
lated. This value of input signal is 
the quieting figure. Obviously, the 
smaller the input signal for a specified 
quieting figure, the more desirable the 
receiver (all other things being equal). 
This means that 5 microvolts for 30 -db 
quieting is better than 10 microvolts 
for 30 -db quieting, or it is evenbetter 
than 5 microvolts for 20 -db quieting. 
Note again that if the signal level at a 
particular location is high, very little 
tangible value is gained by having a 
receiver with an extremely low quiet - 
ing figure because there will always 
be enough signal coming in, modulated 
or unmodulated,to override the noise 
developed by the set. 

While the quieting figure is a 
valuable indication of the ability of 
a set to override internal noise, it 
does not directly indicate how well 
the receiver will be able to combat 
noise which is received with the sig- 
nal. The ability of a receiver to com- 
bat external noise is determined by 
the ratio of the signal level to the 
noise level and also by the nature of 
the noise. Most of the external noise 
which is objectionable is staccato. 
This is in contrast to internal re- 
ceiver noise which is random in 
nature and more evenly distributed 
throughout the receiver bandpass. 

* * Please turn to page 55 * * 
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Week after week 

Godfrey tells 

the ladies... 
There are 

no finer tubes 

than CBS tubes ... 
And more and more 

women are asking 

for the tubes with the 

Good Housekeeping 

Guaranty Seal. 

Be sure YOU have 
CBS tubes in your tube caddy. 

Q``` Guaranteed by 
Good Housekeeping 

NS ADVERTISED N%a 

Arthur Godirey's Talent Scouts 
now selling CBS Tubes 

on both TV and Radio 

Quality products through ADVANCED -ENGINEERING 

6 

CBS-HVTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 
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COLOR TV 
TRAINING SERIES 

In Part XIII of this Color TV Training Series, align- 
ment of the circuits in a color receiver was discussed. 
In this issue, we will begin the discussion of trouble 
shooting the color receiver. 

The trouble -shooting procedure for a color receiver 
does not differ greatly from that followed when trouble 
shooting a monochrome receiver. First, the picture on 
the screen is analyzed so that a diagnosis of what is lack - 
ing in the picture can be made. Then, it is decided in what 
sections of the receiver the cause of the trouble is most 
likely to be located. After this decision has been made, 
the cause of the trouble can be found more rapidly. It is 
very important to analyze thoroughly the picture produced 
by a color receiver before starting the trouble -shooting 
procedure. Because of the greater number of sections in 
a color receiver, much time can be wasted if the picture 
is analyzed incorrectly. 

After it has been decided in what section or sections 
the cause of the trouble is located, these sections are 
checked by first looking for a bad tube and then by tracing 
the signal through the sections until the stage that contains 
the trouble is located. This is the procedure that will be 
followed in the discussion on trouble shooting. 

It will be assumed that a color -bar generator is 
available. When trying to find a trouble in a color re- 
ceiver, it is necessary to have a color signal - either a 
transmitted signal or one from a color -bar generator. 
Since color broadcasts are not transmitted at all times, 
it is necessary to have a color -bar generator to test all 
sections of the color receiver. 

Troubles which occur in a color receiver fall into 
two main categories, monochrome and color. Monochrome 
troubles are those which cause improper reproduction of 
a black -and -white picture. The troubles that affect mono- 
chrome operation will also cause improper reproduction 
of a color picture. The category of color troubles can be 
broken down into conditions of no color, wrong colors, and 
loss of color synchronization. The condition of no color 
covers all troubles which cause the complete loss of color 
in the reproduced picture. In the case of wrong colors, 
the receiver is producing colors; but they are of the in- 
correct hue, saturation, or brightness. Loss of color 
synchronization is signified by the fact that the colors are 
present; but horizontal or diagonal stripes of variegated 
colors, either stationary or in motion, appear on the screen. 

The discussion that concerns trouble shooting will 
contain first a section on checking monochrome operation 
of the color receiver; then the color troubles will be 
covered in the order of no color, wrong colors, and loss 
of color synchronization. This current issue will contain 
only the discussion about monochrome operation and the 
condition of no color. Subsequent issues will contain 
discussions about wrong colors and loss of color 
synchronization. 

PART XIV 
TROUBLE SHOOTING 

by C. P. Oliphant and Verne M. Ray 

CHECKING MONOCHROME OPERATION 

The first thing to do when beginning the trouble- 
shooting procedure for a color receiver is to tune in a 
transmitted monochrome signal and to check the operation 
of the receiver. If the results are good for monochrome, 
it is known that all the circuits which have to do with the 
reproduction of a monochrome picture are functioning 
properly. This means that the luminance signal is arriving 
at the picture tube correctly. If there is anything wrong 
with the monochrome picture, the color picture would 
also not be correct because the luminance signal is corn - 
bined with the color signals; therefore, any monochrome 
troubles that are present must be eliminated before the 
operation of the receiver on a color signal is considered. 

Servicing the monochrome section of the color re- 
ceiver is the same as it is for a conventional monochrome 
receiver. The sections which are of concern are those 
through which the luminance signal passes. These sections 
are the RF, IF, and video detector stages, and the lumi- 
nance channel. The luminance channel in most color re- 
ceivers consists of two stages of video amplification, and 
both the luminance and chrominance signals pass through 
the first stage. At the output of the luminance channel, the 
luminance signal is applied either to a matrix section or 
directly to the picture tube. 

Loss of Monochrome Picture 

If the receiver does not produce a monochrome 
picture when receiving a monochrome signal, the cause 
of the trouble canbe located somewhere betweenthe input 
of the receiver and the output of the luminance channel if 
the same procedure that is used when trouble shooting for 
loss of the picture in a monochrome receiver is followed. 
Since a color receiver is under consideration, the color - 
bar generator can be used to advantage in isolating the 
stage or stages in which the cause of the trouble exists. 

Connect the RF output of the color -bar generator to 
the antenna terminals of the receiver. If color appears 
on the screen, it can be assumed that the stages up to the 
point where the chrominance signal is separated from the 
composite video signal are operating properly. This 
means that the cause of the trouble is somewhere between 
the stage in which the chrominance take-off point is 
located and the output of the luminance channel. The color 
bars on the screen would be representative of chrominance 
minus luminance since there is no output from t h e 
luminance channel. 

If the receiver contains a luminance channel similar 
to that shown in Fig. 12-1, it would be necessary to sub- 
stitute only one tube, the second video amplifier. If re- 
placement of the tube does not eliminate the trouble, the 
circuit between the output of the first video amplifier and 
the output of the luminance channel should be checked. 
By using an oscilloscope and by checking the signal at the 
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"UNIVERSAL" -TYPE 
SELENIUM RECTIFIERS 

Look at the "wide- 
open" design of RCA 
Selenium Rectifiers. 
Benefits: Maximum 
cooling, dependable 
performance. 

Just 5 types meet virtually all replacement requirements 
in TV, radio receivers, and phonographs! 

Again, RCA sets the pace - with an all -new line of 
"Universal" -type selenium rectifiers. 

NEW-Improved heat dissipation ..."Wide-open" de- 
sign permits maximum air circulation. 

NEW-Smaller size ... For any given current, they are 
smaller than other types (installation is a "snap"). 

NEW- Versatility ... Only five types needed to cover 
the range from 50 to 500 milliamperes. 

Always replace with an RCA Selenium Rectifier - for 
consistently good performance, faster customer service! 
Order RCA All -New Selenium Rectifiers from your 
RCA Distributor TODAY. Stock up on new, RCA 
"Universal"- type Selenium Rectifiers, - competitively 
priced for profitable, fast turnover. 

5 Types Cover Your Replacements 

RCA Max. Max. Suggested 

Type Output Input list 

Number Current Volts Price 

200 G1 75 MA 130V 51.85 

201 GI 150 MA 130V 2.25 

202 GI 300 MA 130V 3.30 

203 G1 400 MA 130V 4.25 

204 GI 500 MA 130V 4.40 

RADIO CORPORATION Of AMERICA 
ELECTRONIC COMPONENTS HARRISON. N. J. 
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3.3K 
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BURST 

TAKE OFF 

27K 

SYNC 

TAPE OFF 

CD 
DELAY LINE 

27K 

285V 

8aw O 

CONTRAST 
CONTROL , 

1500n 

e 
2.2K 

285V 

2ND VIDEO AMP 

LB A 6AN8 
6 160V 

285V 

LUMINANCE 
OUTPUT 

Fig. 12-1. Luminance Channel in the RCA Victor Model CT -100 Color Receiver. 

input and output of the second video amplifier, it can be 
determined just where the trouble is located. Then through 
voltage and resistance checks, the component that has 
failed can be located. 

If color does not appear when the RF output of the 
color -bar generator is connected to the input of the re- 
ceiver, the cause of the trouble is located between the input 
of the receiver and the point where the chrominance signal 
is separated from the composite video signal. By following 
the conventional methods of trouble shooting, the defective 
tube or component can be found. 

It can be seen from the foregoing that the color -bar 
generator can be very useful even when trying to find the 
cause for the loss of the monochrome picture. Time can 
be saved if it is known that the color signal is able to pass 
through the circuits that are also common to the Duminance 
signal. 

Improper Gray Scale 

Certain troubles can develop in a color receiver, 
and they will affect the ability of the receiver to reproduce 

proper values of gray. A trouble of this type is indicated 
if a monochrome signal is reproduced in values of a parti- 
cular color instead of values of gray. In some cases, the 
image may be reproduced in values of a primary color; 
and in other cases, the image may be reproduced in values 
of a complementary color. 

If a color receiver is unable to reproduce values 
of gray, either the circuits which control the voltages 
applied to the elements of the picture tube are not adjusted 
correctly; or there is a defective tube or component part 
in one of these circuits; or one of the guns in the picture 
tube is defective. Assuming that an attempt to adjust the 
gray scale is of no avail, let us examine some typical cir- 
cuits and determine the possible causes for the reproduction 
of color instead of grays. 

Fig. 12-2 shows the matrix section and the circuits 
associated with the picture tube in the Motorola Model 
19CT1. The luminance signal is applied to the cathodes, 
and the color -difference signals are applied to the control 

* * Please turn to page 29 * * 
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Fig. 12-2. Matrix Section and Circuits Associated With the Picture Tube in the Motorola Model 19CT1 Color Receiver. 
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akes Mallory's ,, model 

"25 
the quietest vibra 

TAKE a look inside the Mallory 25th 
Anniversary Vibrator*- and you'll see 

why it's so free of mechanical hum. The 
vibrator mechanism "floats" in a bell -shaped 

rubber liner. Noise produced by the vibrating element just doesn't 
have a chance of getting to the case or mounting plug. 

That's not all. The rubber cup at the plug end also "floats" in 

place ... never touches the can at more than one point. Even 
the leads are designed to minimize transmitted noise. 

The net result is the quietest -running vibrator you've ever seen 
... or heard. Its mechanical hum is actually less than the elec- 
trical noise emitted by the speakers of most auto radio sets. And 
it costs no more than previous Mallory models. 

On every vibrator replacement job, treat your customers to the 
quietest performance on the market. Check your stock today 
... and call your local Mallory distributor for quick delivery. 

*Pat. Pendin 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

1 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

PPROVEIMOSpilligtODM 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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TROUBLES 
in 

TV TUNERS 

O r O 

A SERVICING 
GUIDE ARRANGED 

BY SYMPTOMS 

by LESLIE D. DEANE and 

There are many troubles which 
can give the service technician a 
considerable amount of difficulty 
when they are in the tuner. Through 
a series of experiments in our lab- 
oratories, many of these troubles 
have been reproduced and informa- 
tion has been obtained which should 
help the service technician to find 
and eliminate them. 

Troubles in television tuners 
are usually associated with the fol- 
lowing symptoms in the picture, in 
the sound, or in both. 

1. Raster, no sound, no picture, 
and no snow. 

2. Hum bars in the picture, sound 
distorted, and synchronization poor. 

3. Intermittent condition in pic- 
ture and sound. 

4. Snowy raster, no sound, and 
no picture. 

5. Sound and picture not obtained 
at the same tuning point. 

6. Loss of synchronization. 

7. Snowy picture and weak sound . 

8. Negative picture and loss of 
synchronization. 

9. Picture pulling. 

July, 1955 - PF REPORTER 

CALVIN C. YOUNG JR. 

10. Ghosts or ringing in picture. 

11. Smeared picture. 

Each of the foregoing common 
symptoms will be dealt with individu- 
ally; and whenever possible, these 
will be illustrated with picture -tube 
displays showing the symptoms pre- 
sent. As a basis for reference, a 
normal test pattern is shown in Fig. 1. 

GENERAL DISCUSSION 

Tuners are usually classified 
according to the methods which are 
used for selecting channels and ac- 
cording to the types of RF stages 
employed. For selecting channels, 
some tuners use a turret, some use 
a switch, and others use a continuous - 
tuning arrangement. Widely used 

Fig. 1. Normal Test Pattern. 

types of RF stages are the cascode 
and the pentode. For reference, the 
schematic diagram of a turret type 
of tuner which has a cascode type of 
RF stage is shown in Fig. 2; and the 
schematic diagram of a switch type 
of tuner which utilizes a pentode type 
of RF stage is shown in Fig. 3. 

Electrically, the major differ- 
ence between the turret and t h e 
switch type of tuner is that the turret 
tuner uses a separate set of coils 
for each channel to be received, but 
the switch type of tuner employs 
series -connected inductors which are 
mounted on wafer switches. On the 
highest channel (No. 13), minimum 
amounts of inductance are switched 
into the RF and oscillator circuits. 
On lower channels, additional coils 
are added in series. One coil for 
each successive channel is added as 
the channel selector is moved from 
channel 13 to channel 2. 

A logical way to start a pro- 
cedure to find any trouble in a re- 
ceiver is to choose the section or 
sections in which the trouble is pro- 
bably located and to check the tubes 
in these sections. They should be 
checked by substitution or with a tube 
tester of high quality. If the tubes 
are checked by substitution, then be 
sure thatthey are kept in the correct 
order so that they can be returned to 
their original sockets. This w i l l 
guard against receiver misalignment 
caused by interchanged tubes. 

When substituting tubes, use 
only those of known good quality; 
and keep in mind that after such 
substitution in the tuner the local 
oscillator may require realignment. 

Any tuner alignment that might 
be deemed necessary should be per- 
formed according to the alignment 
instructions. NOTE: During a ser- 
vicing operation other than alignment, 
avoid pushing or otherwise unneces- 
sarily changing the physical location 
of any tuner component because such 
rearranging could make it necessary 
to realign the tuner. 

In the process of isolating a 
trouble to the tuner, checks can be 
made at the points where the AGC, 
B+, and filament voltages enter the 
tuner. Most tuners in the field today 
employ terminal strips mounted on 
the rear or side of the tuner housing , 

and these strips serve as connecting 
points for the supply voltages from 
the main chassis. In a few of the new 
designs, these connecting points are 
at feed -through capacitors located on 
top of the tuner. It can be seen in the 
photographs of Fig. 4 that the points 
a r e easily accessible; therefore, 
checking the AGC, B+, and filament 
voltages is not difficult. 

11 



this TV serviceman uses 3 

OU 
EXACT REPLACEMENT 

TRANSFORMERS 
t , 

There are now 59 Stancor exact 
replacement flybacks covering 
all major TV set manufacturers 
and many private label brands. 
The latest units include 6 new 
Zenith replacements that give 
you 

71% ZENITH 
EXACT REPLACEMENT 

FLYBACK COVERAGE 
and 6 new General Electric 
replacements that give you 

79% G. E. 
EXACT REPLACEMENT 
FLYBACK COVERAGE 

You too can take life easy and have time to 
spare when you use Stancor exact replace- 
ments. No changing of circuits, no drilling 
of holes ... you just take out the defective 
unit and replace it with a Stancor Trans- 
former that exactly duplicates the original. 

FREEThe New Stancor TV Transformer 
Replacement Guide, listing accurate replacement 
data on almost 8500 TV models and chassis of 116 
manufacturers. If you haven't received your copy 
see your Stancor distributor or write Chicago 
Standard Transformer Corporation. 

CHICAGO STANDARD TRANSFORMER CORPORATION 

Export Sales: 

Roburn Agencies, Inc. 

431 Greenwich Street 
New York 13, N. Y. 

3594 ELSTON AVENUE 
CHICAGO 18, ILLINOIS 
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Fig. 2. Schematic Diagram of a Turret Type of Tuner With a Cascode RF Stage. 

Since some of the over -all gain 
of a receiver is obtained in the tuner, 
nothing should be allowed to reduce 
the gain of a tuner when it is being 
serviced - particularly if the set is 
used in a fringe area. For instance, 
if the B+ voltage should be 10 per 
cent below normal, there could be a 
30 -per -cent decrease in the gain of 
the tuner. Such a loss might not show 
up in reception in local areas, but it 
could make the difference in fringe 
areas between a usable picture and 
no picture. 

All tuners employ some type 
of electrical contacts which a r e 
usually silver plated. These can be- 
come tarnished or dirty and there- 
fore could cause a varying degree of 
resistance between the contact sur- 
faces. In cleaning tuner contacts, 
always use a cleaning solution which 
is especially made for that purpose. 
A cleaner that also lubricates the 
contacts is the best. If a cleaner 
which does not contain a lubricant is 
used, then a material such as Lubri- 
plate should be applied after t h e 
cleaning process in order to prevent 
corrosion from forming and causing 
poor operation. A visual inspection 
of the tuner contacts under a strong 
light should help to reveal corroded 
or damaged contacts. 

In the switch type of tuner, the 
individual wafers are separated by 
insulating spacers; and long screws 
hold the entire assembly in position. 
A unit of this design is shown in the 

photograph of Fig. 5. All mounting 
screws and nuts should be tight in 
order to ensure good ground connec- 
tions and proper operation of the 
switch. 

Poor contact can also result 
from a shaft or drum that is loose or 
out of line. The shaft or drum assem- 
bly should be checked for any wobble 
or extra free play. 

Another part which might be in- 
spected is thedetent mechanism which 
provides the mechanical lock for each 
channel position. The detent plate and 
roller of the turret type of tuner 
is indicated in Fig. 6, and the detent 
mechanism used in a switch type of 
tuner canbe seen in Fig.5. If the de - 
tent mechanism is not locking securely 
in each position, erratic operation of 
the tuner may occur. In correcting 
some of the mechanical troubles, it 
may become necessary to replace a 
complete assembly. 

Common Symptoms 

L Raster, No Sound, No Picture, and 
No Snow. 

A condition in which the raster 
is present but in which there is no 
sound, no picture, and no snow can 
exist only when there is no signal 
reaching either the picture tube or 
the audio -output stage. The illustra- 
tion in Fig. 7 is a photograph of the 
screen of a picture tube under such 
a condition. 

To isolate the trouble, connect 
an amplitude -modulated signal (with 
a frequency which is approximately 
the same as the intermediate fre- 
quency) to the mixer -grid test point 
on the tuner (point A in Figs. 2 and 3). 
The appearance of one or more black 
bars on the face of the picture tube 
would show that the trouble is pro- 
bably in the tuner. Varying the out- 
put of the signal generator should 
cause the indication on the face of the 
picture tube to change from a very 
weak pattern to one with high contrast. 
NOTE: It may be necessaryto clamp 
the AGC line at a negative 3 -volt level 
in order to make this check. 

Possible causes for the symp- 
tom of a raster, no sound, no picture, 
and no snow are as follows: 

a. Defective oscillator -mixer 
tube. 

b. Defective RF amplifier tube. 

c. Open plate -load resistor in the 
oscillator or mixer stage. 

d. Failure of the feedback capaci- 
tor in the oscillator stage. (See C12 
in Fig. 2 or C20 in Fig. 3.) 

e. Open decoupling resistor. 

f. Dirty or faulty contacts. 

Cold solder joint. g. 

* * Please turn to page 39 * * 
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aytheon's Receiving Tube Plant 
a. I - Newton, Mass. 

RAYTHEON 

Raytheon's Research Center 
Waltham, Mass. 

fir taytheon's Semiconductor Plant No. 2 

and Zaytheon's Specia Tut e Plant No. 2 
Boston, h ass. 

" 
" S 

in ..:. i:7t 

Raytheon's Microwave and 
Power Tube Plant No. 1 

Waltham, Mass. 

LEADS THE WAY 
In TUBES and SEMICONDUCTORS 

Here are a few reasons why: 
RAYTHEON employs 18,000 people. Approximately 10,000 of them work in 

aytheon's modern tube and semiconductor manufacturing plants. 
RAYTHEON has more than 1,000,000 square feet devoted exclusively to the 
manufacture of Raytheon quality tubes and semiconductors. 
RAYTHEON employs over 500 engineers and scientists who work exclusively 
in the electron tube and semiconductor fields. 

RAYTHEON has had 33 years'experience in the manufacture of electron tubes. 
RAYTHEON has made tubes of every type of construction - Standard Glass, 
"G", GT, Banta], Lock In, Metal, Miniature and Subminiature Tubes. 
RAYTHEON Receiving and Cathode Ray Tube Operations have produced 
more than a third of a billion tubes and semiconductors. 

RAYTHEON Perfected the first practical rectifier tube types (BA and BH) 
to eliminate the need for "B" batteries to operate home radios. This revo- 
lutionized the design of home radio sets. Raytheon later developed the cold 
cathode rectifier tube for auto radios and has produced more of these tubes 
than all other companies combined. 

RAYTHEON developed the famous 4 -pillar construction that strengthened 
internal structure resulting in sturdier tube design. 

RAYTHEON developed and was first to mass-produce the octal button stem 
receiving tube - today's most imitated construction for premium TV per- 
formance. Raytheon was first to make millions of these tubes as far back as 
1946. These tubes featured a planar button stem and 8 straight leads 
(8 -pillar) which go directly into a standard octal base. Raytheon's Patent 
Numbers 2310237, 2321600 and 2340879 apply to this invention. 

's Cathode Ray Tube Plant 
Quincy, Mass. 
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Raytheon's Recei 
No. 2 - Qui 

RAYTHEON developed and first mass-produced subminiature tubes for he 
hearing aid industry - the forerunners of the fuse tubes which made pos- 
sible the famous proximity fuses of World War II. There are more ccm- 
mercial Raytheon subminiature tubes in use today than all other maces 
combined. 

RAYTHEON developed a method of mass producing magnetrons (the power 
tube that is the heart of radar) early in World War II, that broke a serious 
bottleneck, and continues to produce more magnetrons than all other manu- 
facturers combined. 

RAYTHEON is the largest producer of klystrons and has manufactured more 
than all other companies combined. 

RAYTHEON was the first commercial producer of Transistors - the "mighty 
mite" - a Raytheon achievement that revolutionized the hearing aid in- 
dustry. 

R A YT H EON first commercially produced fusion -alloy RF Transistors, expected 
to revolutionize the portable radio, auto radio and computer industries. 

RAYTHEON has produced many more transistors than all other manu- 
facturers combined - nearly 2,000,000 in use. 

TODAY RAYTHEON makes Receiving and Picture Tubes, Reliable Miniature 
and Subminiature Tubes, Semiconductor Diodes and Transistors, Nucleonic 
Tubes and Microwave Tubes. 

These facts and figures show why you can use Raytheon Television and Radio 
Tubes with complete confidence that they are Right ... for Sound and Si7ht - Right for you and your customers, too. 

A Company second to none in 

exceUence in ebetcanicd 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, Ill. Atlanta, Ga. Los Angeles, Calif. 

'aEY'Rt R /C 
yr 

N 

Raytheon's Semi@ wdactor PLni 
Newton, /lass. 

(Being Assigned tc Senica-rductor 
ii isien starting Dec_ 1,1955) 

i - 

% --s`-"'ez6 

/ . 

r F 

Raytheon's Microwave 
Power Tube Fiant No 

Waltham, Mass. 

Raytheon': SpEic a T ib' Pant No.1 
Ner-ar Nast. 
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want the combination 
to greater profits? 

N / 
CONTROLS 

Clarostat Mfg. Co., Inc., 
Dover, New Hampshire. 

RESISTORS 
In Canada: Canadian 
Marconi, Toronto 4, Ont. 
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ZENITH TV TUNER 522452 

Recent Zenith television re- 
ceivers have incorporated a new 
switch type of tuner. This tuner de- 
parts from the conventional large 
turret type of unit which has been 
associated w i t h this manufácturer 
in the past. 

The particular tuner under 
examination was found employed in 
the Z é n i t h Chassis 16T20. This 
chassis incorporates a series fila- 
ment string and utilizes selenium 
rectifiers to supply the low voltage. 
The Hiller, part number S22452, is a 
12 -position VHF unit that is designed 
for series -heater operation. A 
photograph of this tuner is shown in 
Fig. 1. 

A medium -mu twin triode 
5BK7A is employed as an RF amp- 
lifier, and a triode -pentode 5U8 
serves as both an oscillator and a 
mixer. These tubes have the rela- 
tively new 600 -milliampere heater in 
which the thermal characteristic of 
the filaments is controlled in order 
to minimize any voltage surge during 
the warm-up period. 

The RF amplifier and converter 
tubes are completely shielded. In 
addition, a retaining spring is con - 

Fig. 1. Zenith 522452 Switch Type Tuner. 

nected to both tube shields and is 
anchored to the tuner housing. This 
retainer prevents the tube shields 
from falling off and causing a pos- 
sible short between the chassis and 
the metal cabinet. This precaution 

TUBE SHIELD 

RETAINER 

FINE-TUNING 
ASSEMBLY 

GROUNDED 
SHIELD INPUT FILTER 

NETWORK 

Fig. 2. VHF Tuner 
With Cover Re- 
moved. 

OSCILLATOR MIXER ANTENNA 
SECTION SECTION SECTION 

ANTENNA 
TERMINALS 

by LESLIE D. DEANE 

is taken because one side of the 117 - 
volt AC line is connected to the 
chassis. The retainer spring is 
pointed out in Fig. 2. 

Channel selection, in this type 
of tuner, is achieved by adding the 
proper a mount of inductance and 
distributed capacitance to each tuned 
circuit. The inductances consist of 
small coils of wire connected to a 
number of wafer -switch terminals. 
The wafer sections employed in this 
tuner can be seen in Fig. 2. Each 
wafer section contains both a front 
and a rear switch assembly and the 
associated terminals. The coils on 
each of the antenna, mixer, and oscil- 
lator wafers form continuous series 
inductances. The individual coils 
on each wafer are shorted or in- 
serted into the circuit by the switch- 
ing action, depending on whether a 
higher or lower frequency channel 
is desired. The fine-tuning control 
provides a means ofvarying the fre- 
quency of the oscillator in order to 
compensate for any frequency 
deviation resulting f r o m circuit 
changes. 

Fine tuning is accomplished by 
moving a dielectric disc over two 
plates which are connected in the 
oscillator grid and plate circuits. 
The dielectric disc is eccentric with 
respect to the fine-tuning shaft, and 
it is constructed to permit continuous 
rotation of the fine-tuning shaft. 

In order to eliminate feedback, 
a ground shield is located between the 
wafer -switch sections of the RF grid 
and RF plate. The tuner is also 
shielded on three sides by a remov- 
able cover. In order to remove this 
for servicing, channel -selector and 
fine -tuning shafts must be disengaged 
from the tuner and three self -tapping 
screws must be removed from the 
mounting bracket. Another feature 

* * Please turn to page 66 * * 
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FIRST VOM with ALL in ONE! 

ro' DB 
AT 1.73V 
ON 500 

OHM LINE 

-S-A- 

SER. NO. 

9-1 

CUNA PVR VOLT 

10,000e0.000 OC 5.000.10.000 AC 

ACV ADD DB 
SW VA 
POs 2 

V-(1 A 

3 0 -6 
12 12 6 
60 26 20 
300 i 40 34 
1200 ¡ 52 46 
60001 66 60 

70 RANGES ... nearly double those of conventional testers 

FREQUENCY COMPENSATED ... 
for accurate readings over entire audio range 

HIGH AC -DC ACCURACY ON SAME SCALE 

ACCURACY: 1-1/2% DC to 1200 Volts, 3% AC to 1200 Volts 

METER PROTECTION AGAINST OVERLOADS 

TEMPERATURE COMPENSATED .. 
Accurate within a wide range of ambient temperatures 

SIX RESISTANCE RANGES Including 100 Megohms 

COMPLETELY INSULATED Black Molded Case 

MIRROR SCALE And Knife -Edge Pointer 

actual size ALL TRIPLETT 

TESTERS APPROVED FOR COLOR 

see them at your distributors 

MODEL 630 -NA 

Volt -Ohm -Mil -Ammeter 

DEALER Net Price ... $69.50 

MODEL 630 Famous 

Volt -Ohm -Mil -Ammeter $39.50 

33 ranges and many other 

features making this the 

favorite in a popular V -O -M line 

MODEL 630-A Laboratory Type 

Volt -Ohm -Mil -Ammeter with 

mirror scales, 1-1/2% DC 

accuracy and special 1/2% 

resistors for greater accuracy. 

Found in the best laboratories 

and production lines. $49.50 

MODEL 631 Combination 

V -O -M and VTVM $59.50 

This sensational 2 -in -1 battery 

operated combination saves 

you money - will do all your 

work easier at half the price. 

MODEL 666-R Pocket size 

V -O -M. Practically a portable 

laboratory with self contained 

snap -in type batteries. $26.50 

The above are examples of 

the complete Triplett V -O -M 

line in which 10,000 ohms per 

volt AC sensitivity has been 

featured for 10 years. 

TRIPLETT ELECTRICAL 

INSTRUMENT CO. 

Bluffton, Ohio 



In the Interest of .. . 

Quicker Servicing Kd 
t GjÏr 

er;H:4 . 
Gy Henry A. Carter and Calvin C. Young, Jr. 

SUMMER SERVICE PROBLEMS 

There is a tendency for power - 
amplifier tubes, rectifier tubes,and 
certain other portions of a television 
receiver to give more trouble during 
the summer months because of two 
factors: (1) the increased heat and 
(2) the humidity in some areas. 

Excessive heat greatly in- 
creases the rate of failure of rectifier 
and power -amplifier tubes as well as 
other components. Excessive 
humidity will contribute greatly to 
arcing and corona discharge, either 
of which can cause premature failure 
of the components in the high -voltage 
and horizontal -output sections. 

Ventilation 

Proper ventilation can do much 
toward removing excessive heat that 
may be present in extremely hot 
weather. To aid in obtaining proper 
ventilation, the television receiver 
should be set out from the wall at 
least six inches. If possible, the re- 
ceiver should not be placed in a 
corner where the flow of air might be 
poor. 

A sample layout that shows the 
set located for proper ventilation is 
shown in Fig. 1. It was not placed 
directly in front of the window be - 

Window 
t6' 

-V 
Receiver 

Wall "A" Window 

Corner "B" 

' TV 
Receiver 

I I 

L J 

Door 

Fig. 1. Receiver Positions for Proper Ven- 
tilation. 
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cause direct sunlight can generate a 
considerable amount of heat. Notice 
also that the receiver is placed six 
inches away from the wall. The re- 
ceiver should not be located along 
wall A nor in corner B because the 
ventilation at those points might be 
somewhat restricted. Another pos- 
sible location where good ventilation 
is present is illustrated by the dotted 
square in Fig. 1. This is also six 
inches away from the wall. 

If it is necessary or should be 
desired to locate a receiver in a 
place where the natural ventilation 
or air circulation is poor, then a 
small fan could be used to produce 
a circulation of air around the re- 
ceiver in the selected site. Care 
must be exercised in the selection 
and use of a fan, because some fans 
may generate motor noise which 
would show up as streaks in the 
picture. 

Remove Dust 

During the winter months when 
the average temperature inside the 
house may range from 72 to 75 degrees, 
the accumulation of dust on the rec- 
tifier and power -amplifier tubes may 
be of little consequence. During the 
summer months, however, when the 
temperature may range up into the 
90' s or 100' s, this dust accumulation 
may cause the rectifier or power - 
amplifier tubes to become overheated 
and thus fail. This happens because 
a covering of dust can reduce the 
heat -radiating efficiency of a tube 
envelope. 

In making a service call during 
the late spring or early summer, 
wiping the envelopes of the rectifier 
and power -amplifier tubes may help 
to reduce failure caused by the 
accumulation of dust. This procedure 
would only take a very few seconds 
to perform. 

Humidity 

In some parts of the country, the 
humidity is high during the summer; 

and if certain precautions are not 
taken, trouble may be experienced 
in the high -voltage sections of tele- 
vision receivers. Under some con- 
ditions, humidity may be a factor 
even in the winter. 

Dust is also a factor where 
humidity is high, because dust may 
collect moisture and thus cause 
trouble. This is especially true in 
high -voltage sections of the receiver. 

To help reduce the effect of high 
humidity on the high -voltage section, 
remove the chassis from the cabinet; 
then remove the cage and cover 
assembly. After this has been done, 
clean all of the dust from the compo- 
nents and tubes in this section. Re- 
move all of the tubes from the high - 
voltage area, and then spray the 
transformer with a spray of acrylic 
plastic. Be careful not to get any of 
the spray into the pin contacts of the 
tube sockets. Then replace the tubes 
and give the receiver an operational 
check. 

The illustration in Fig. 2 shows 
a chassis of a television receiver 
with the high -voltage cage and cover 
removed and with the tubes removed 
in preparation for spraying the trans- 
former and rectifier assembly with 
plastic spray. 

* * Please turn to page 58 * * 

SPRAY TRANSFORMER 
FOR MOISTURE SEAL 

Fig. 2. High -Voltage Area Ready to Be 
Sprayed With Acrylic Plastic. 
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G -C TV G -C REAR SPEAKER G -C 7.5 OHM G -C BAKELITE G -C AUTO FUSE 

LINE SEAL REPAIR KIT BAFFLE KIT FUSE RESISTOR CEMENT INSULATOR SLEEVES 
Prevents corrosion on wires, etc. Remove cabinet scratches. Has 3 -way switch, bronze grille. For series -wired TV sets. Repairs cabinets knobs, panels. Box of 16, l'," long x ' I" I.D. 

No. 17-2 NET $0.39 No. 915 NET $0.99 No. 9180 NET $2.70 No. 9207 NET $0.33 No. 32-2 NET $0.51 No. H640 -F NET $0.30 

G -C SCRATCH 

G -C RUBBER G -C MAG-NETIK 
GROMMETS HEAD CLEANER 

Box of 15 assorted grommets. Remove oxide from tape heads. 

No.H025-F NET$0.30 No. 53-1 NET $0.51 No. 1205 NET $0.72 No. 126-2 NET $0.39 

GENERAL 

G -C GLO-BAR 
THERMISTORS 

Resistors for series heater tubes. 

No. 9135 NET $1.44 

G -C CARBON -X G -C REK-O-DOPE 
Quiet noisy carbon volume All-purpose recording lubricant. 

controls. 

G -C COLOR CODING KIT 

Includes 10 standard colors, brushes. 

No. 677 

rid% 9en ' 7o77e4e 
RADIO-TV 

SERVICE AIDS 
CEMENT 

s 

5/..../t paid. 

G -C STREAMLINE G -C AC -DC INDOOR G -C SPAGHETTI G -C ASSORTED 

POINTER ANTENNA WIRE ASSORTMENT SPACERS, BUSHINGS 
Black 2" long ; also red, ivory etc Flexible copper; insulated. Variety of sizes and colors. Kit in or. many chassis uses. 

No.1171 NET $0.25 No. 840 NET $0.27 No. 551 NET $0.84 No. 6617 NET $0.51 

G -C PRINTED CIRCUIT REPAIR KIT 

Contains Silver Print, Silicone Resin, Solvent and all tools. 

No. 680 NET $5.85 

AMIN. 

G -C TV CORONA 
DOPE 

Prevent corona shorts in TV sets. 

No. 47-2 NET $0.72 

G -C TELEVISION G -C NON-MAGNETIC G -C ADJUSTABLE 

ALIGNING WRENCH ALIGNER SHORTY 
Socket 1," square 6' long. Tough, heat -treated beryllium. Adjusts from 1 to 2'. 

No. 5080 NET $0.51 No. 9105 NET $0.75 No. 9090 NET $0.42 

G -C 300 -OHM 
WALL PLATE 

Brown plate and plug. 

No. 8595 NET $0.75 

- 

G -C LIQUID 
NON: -SLIP 

Prevent slippi-g on drive cables. 

No. 1211 NET $0.21 

G -C FAHNESTOCK G -C AU'EO STATIC 

CLIPS CHASER KIT 
Box of 12 assorted plated clips. Injector and fire static powder. 

No. H590 -F NET $0.30 No. 5606 NET $1.65 

G -C WESTINGHOUSE G -C SLUG 

TV ALIGNER RETRIEVER TOOL 
Fits openings in West'hse coils. For Standaro Coil tuner slugs. 

No. 9089 NET $0.54 No. 9096 NET $2.22 

FREE! Send postcard for your big G -C CATALOG 

GENERAL CEMENT MFG. CO 
903 Taylor Avenue 

Rockford, Illinois 

ASK YOUR JOBBER FOR THESE G -C SPECIALS OF THE MONTH 

G -C 3 -for -2 

CHEMICAL SPECIAL 
No. B-1 Pack of 3 NET $0.69 

TELCO 6 -PACK 
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Answering questions is part of 
the service technician' s job. An - 
swering them courteously and intel- 
ligently plays an important part in 
maintaining good customer relations. 
It builds up the customer' s confidence 
in the technician' s ability. 

The modern technician never 
loses sight of the fact that time is 
money. Answering questions c a n 
use up valuable time; therefore, con- 
versations should be kept short. The 
service technician cannot afford to 
engage in lengthy discussions while 
he is on the job. 

The subject of color television 
represents a big question mark to the 
general public. Practically every 
service technician has been ques- 
tioned about this medium of entertain- 
ment. It is good business to answer 
to the best of his ability; however, 
it is not a good idea to overwhelm the 
customer with a conglomeration of 
technical terms particularly when the 
right answer is not known. A good 
reply when you do not have an answer 
ist "1 don' t know the answer to that, 
but I do know ...." Then proceed to 
discuss briefly something which you 
do know, if it is closely related to the 
question. 

A technician who is well- 
informed makes a good impression 
on the customer with whom he -deals. 
With this thought in mind, it is felt 
that an article concerning questions 
and answers about color television 
might be helpful. In this respect, the 
most logical questions which a cus- 
tomer may ask a service technician 
or a service dealer were chosen. 
Following each question, there is a 
discussion of the facts involved; and 
at the end of each discussion, there 
is a suggested answer which is short 
and appropriate. 

f 

QUESTION 

I' ve been thinking of buying a 
new TV receiver. Do you think I 
should wait and buy a color set after 
prices come down? 

The entertainment value of 
television in general has increased 
because programs have improved and 
because more programs in black and 
white are available over an increased 
number of channels. Prices of mono- 
chrome receivers are lower than 
ever before. Anyone wanting a new 
receiver at this time does not there- 
fore need to feel that the monochrome 
receiver will shortly be out of date 
because of color television. As a 

matter of fact, by not buying a new 
monochrome receiver, a customer 
may be depriving himself and his 
family of excellent entertainment 
while he is waiting for color receivers 
to be more plentiful and less 
expensive. 

SUGGESTED ANSWER. It will 
probably be some time before inex- 
pensive color receivers are available. 
The entertainment value of television 
has increased because of improved 
programs and additional channels , 

and prices are lower than ever; con- 
sequently, a TV set is a better buy 
now than it has ever been. Your old 
receiver can be used in another 
room or traded in on a new receiver. 
Any set you buy now canbe traded in 
later on a new color set. 

Why are color receivers so 
expensive? 

There are two major factors 
which enter into the selling price of 
a product. One is the cost of mate- 
rial, and the other is the cost of labor. 
The color receiver uses about twice 
as many component parts as a mono- 
chrome receiver, and the cost of 
assembling a color receiver is 
considerably more than that of as- 
sembling a monochrome receiver. 
In addition, the cost of some of the 
components used in a color receiver 
is relatively high. At this writing, 
the retail price of one particular 
make of color picture tube is $ 265. 
When the facts are considered, it is 
easy to see why color receivers might 
cost as much as a thousand dollars 
or more. 

SUGGESTED ANSWER. Com- 
pared to a black -and -white receiver, 
a color receiver contains about twice 
as many component parts and requires 
considerably more assembly time. 
These two factors plus the extra cost 
of such items as the picture tube 
make it necessary to price a color 
receiver much higher than a black - 
and -white set. 

QUESTION 

When will the prices of color 
receivers comedown below the $ 500 
level? 

Color television is a compara- 
tively new development. Up to this 

QUESTIONS 
and ANSWERS 

ABOUT 

e0/04 TV 
Items of Interest 

to Your Customers 

BY VERNE M. RAY 

past year, television engineers have 
concentrated on developing a practical 
color system. Since the compatible 
color TV system has only recently 
been developed, the manufacturers of 
receivers and component parts have 
not yet had time to take full advantage 
of mass -production methods. In order 
to cut costs, such methods must be 
utilized in the production of intricate 
component parts such as the color 
picture tube as well as in the process 
of assembling the receivers. 

A reduction in the number of com- 
ponents used and the simplification 
of circuit designs will also play an 
important part in reducing the prices 
of color receivers. Although prog- 
ress along these lines is expected to 
be fairly rapid, it will probably be 
some time before prices of color re- 
ceivers will be as low as or close to 
the prices of monochrome receivers. 

SUGGESTED ANSWER. Re- 
ceiver manufacturers are working 
hard to find ways of cutting the pro- 
duction costs of color receivers. Al- 
though progress has already been 
made in this direction, according to 
forecasters it is doubtful whether 

* * Please turn to page 62 * * 
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THE SELENIUM RECTIFIER 

WITH THE GREATEST 

When you replace with Federal Selenium Rectifiers you give your radio -TV 

customers PERFORMANCE that builds lasting good will-and PROFITS! 

And HERE'S why- point by point: 

btu 

LONGER LIFE ... 5,000 hours life expectancy in 
approved applications. 

HIGHER OUTPUT VOLTAGE...3 to 61/2 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 

LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 

SUPERIOR HUMIDITY RESISTANCE... passes 1,000 - 
hour life test in 95% relative humidity at 40° C. 

PROVEN MECHANICAL CONSTRUCTION ... brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented "dead -center" construction allows 
stack to be tightened until rigid, without affecting 
the pressure -sensitive selenium characteristic. 

A DIVISION OF 

UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION... Federal's popular radio -TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85° C. 

CONSERVATIVE RATINGS...rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction. 

MORE UNIFORM QUALITY...Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 

[la LARGEST PLANT CAPACITY...production facilities 
MI to satisfy any quantity requirement. 

MORE ENGINEERING KNOW-HOW...the research 
and design facilities of the world-wide, American - 
owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 

See your Federal Distributor today! 

Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 
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Volume and level indicators 
are familiar items to many who have 
operated any kind of audio equipment. 
At least, most everyone has become 
acquainted with the meters and the 
cathode -ray eye tubes used as tuning 
indicators on the more elaborate 
radio receivers. 

The increasing popularity of 
magnetic tape recorders has caused 
more people to become aware of 
several t y p e s of volume or level 
indicators. Every tape recorder in- 
cluding the least expensive model 
employs some form of volume or 
level indicator such as a neon lamp, 
a cathode-ray eye tube, or a meter. 

STANDARDIZATION OF METERS 

Most users recognize the im- 
portance of the recording -level indi- 
cator while operating any type of 
recording equipment. If the level of 
the signal fed to the record head of 
a tape recorder is too low, the signal 
may not be recorded at all or at least 
will be noisy when played back. If 
the level of the signal is too high, 
distortion may result. 

Volume indicators are a neces- 
sity in communication, broadcast, 
and recording work in order to main- 
tain at the correct level the audio 
signal obtained from many program 
sources. For instance, their im- 
Oortance is evident in radio broad- 
casting where the signal may be fed 
to a widely scattered network of two 
or three hundred stations. The signal 
must be fed at the correct level from 
the originating station and must be 
measured at many points in the net- 
work so that the signal can be main- 
tained at the correct level throughout 
the system. 

In fact, the need for a suitable 
standard of measurement and an ap- 
propriate instrument with which to 
do the measuring was so urgent and 
important that the Bell Telephone 
Laboratories, Columbia Broadcast- 
ing System, and the National Broad - 
casting Company combined the i r 
efforts to develop the VU meter. The 
VU (volume unit) meter was adopted 
by the electronics industry and now 
is used so universally that it is one 
of the most familiar items seen 
around studios and communication 
equipment when voice or music is 
handled. 

REPRESENTATIVE TYPES OF 

VU METERS 

Some typical VU meters are 
shown in the illustrations. Fig. 1 

shows a Simpson 4 -inch Model 142 
VU meter. This meter is representa- 
tive of the style used on most studio 

5 -2 

80 

o 

Volume and Level Indicat 
V U Meters in Particular 

equipment. A Triplett 3 -inch Model 
327-T VU meter is shown in Fig. 2. 
VU meters of this size and style are 
used on many pieces of portable 
equipment. Fig. 3 shows the VU 
meter mounted in t h e perforated 
metal front panel of the Ampex Model 
600 magnetic tape recorder. All of 
these three meters are illuminated. 
Most meter manufacturers supply 
any of the standard models of VU 
meters. 

Many audio enthusiasts are now 
becoming acquainted with VU meters 
because these meters are used on all 
professional and many semiprofes- 
sional types of tape recorders. While 
the user can have a fairly good under- 
standing of how and why an eye tube 
or neon lamp operates, the real value 
and purpose of the VU meter may 
still be vague and not understood. 

CHARACTERISTICS OF SIGNAL 
TO BE MEASURED 

Before going into details con- 
cerning the use, construction, and 
specifications of the VU meter, we 
will discuss some of the characteris - 
tics of an audio signal and the pro- 
blems encountered when an attempt 
is made to measure volume. 

Because of the alternating 
nature of an audio signal, it is mea- 
sured with AC type instruments, al- 
though the procedure is complicated 
by certain characteristics of the 
signal. 

Pure sine -wave AC of constant 
amplitude and frequency can be mea - 
sured, and the results can be ex- 
pressed in any of three related 
values - average value, rms (or 

by ROBERT B. DUNHAM 

effective) value, or peak value. 
Complex, nonsinusoidal, periodic AC 
(not pure sine -wave AC but composed 
of many different frequencies and 
flowing in a more or less consistent 
pattern of bursts or pulses) can also 
be measured; and the results can be 
expressed in the same three values. 

The audio signal usually has 
similar characteristics in that it is 
complex and nonsinusoidal, but it 
differs in that it is nonperiodic. A 
consistent and practical measure of 
the signal is difficult to obtain be- 
cause of the irregular variation of 
the signal in respect to time. 

If a signal (for instance, music 
played back from a record) is observ- 
ed on an oscilloscope, the amplitude 
and frequency of the ever-changing 
complex waveforms fluctuate over 
wide limits. When watching the con- 
tinually changing waveforms, t h e 
observer can realize very readily 
that the average rms or peak value 
at any one particular instant cannot 
be selected as being representative 
of the signal level at all times. 

MEASUREMENT OF VOLUME 

A fourth electrical quantity or 
value, known as " volume" has been 
adoptedto fulfillthe needfor a prac- 
tical measure of audio signals in 
communication and recording work. 
Volume is suitable because it takes 
into consideration the dynamic range 
of the signal over a period of time. 
Volume has been standardized by 

* * Please turn to page 70 * * 
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FOR EVERY 
ELECTRONIC 
PRODUCT 

WIREMAKER FOR INDUSTRY 
SINCE 1902 

BELDEN MANUFACTURING CO. CHICAGO 
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TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

Fig. 1. Simpson Model 406 Chromatic Am- 
plifier and Simpson Chromatic Probe. 

SIMPSON MODEL 406 CHROMATIC 
AMPLIFIER AND CHROMATIC PROBE 

The Simpson Model 406 chro- 
matic amplifier and the Simpson 
chromatic probe are shown in Fig. 1. 
These units are mentioned together 
in this article, but that does not neces- 
sarily imply that they must always be 
associated with each other in use. 
Each has its own individual purpose 
and is a separate unit. The techni- 
cian will find, however, that in many 
applications it will be convenient to 
use the two units together. 

Chromatic Amplifier 

The Model 406 chromatic amp- 
lifier is designed to provide ampli- 
fication of video frequencies wherever 
such amplification would be useful in 
servicing color or monochrome TV 
receivers. A voltage amplification of 
30 times is claimed over a band of 
4 megacycles, with the output flat 

within ±0.5 decibel from 8 kilocycles 
to 4 megacycles. 

In addition to its function as an 
amplifier of the frequencies just men- 
tioned, the Model 406 chromatic amp- 
lifier also serves as a filter to 
attenuate frequencies above 4.5 mega- 
cycles. This feature is useful when 
the amplifier is used with a sweep 
generator having an output signal that 
might contain beat frequencies outside 
the desired range. 

No attenuators are supplied on 
the chromatic amplifier because of 
the fact that this amplifier will be 
used with low -gain circuits in which 
the danger of overloading is not great. 
Any attenuation which may be neces- 
sary can usually be obtained from the 
attenuators on the signal source. 

The input impedance of the 
chromatic amplifier is high, and the 
output impedance is approximately 
2,200 ohms. These impedances must 
be kept in mind when the technician 
connects the amplifier to circuits 
being tested. If the input is connected 
to a point at which the impedance is 
high, the use of a shielded input cable 
may introduce enough shunt capaci- 
tance to bypass some of the higher 
frequencies. The response curve 
obtained under such conditions will 
not be a true indication of the actual 
circuit response. The remedy is to 
use a pair of open test leads, but 
this introduces another factor - the 
possibility that an interfering signal 
may be picked up. This point will be 
illustrated a little late inthe article. 

Chromatic Probe 

The Simpson chromatic probe 
is designed to enable the technician 

by Paul e. 2mitñ 

to obtain a video sweep signal from 
his present Simpson Model 480 Gene - 
scope or Model 479 FM and TV genera - 
tor. Basically, the chromatic probe 
is a crystal -diode modulator in which 
two signal frequencies may be hetero- 
dyned and from which the resulting 
difference frequency may be obtained 
as an output signal. If one of the two 
applied signals is an FM signal and 
the other is an unmodulated RF signal, 
the output will be another sweep signal 
of a frequency dependent upon t he 
applied frequencies. 

For example, when the FM and 
RF generator dials areboth set to the 
same frequency - let us say, 60 
megacycles or any other frequency 
within the range of both generators - 
a new FM signal will be obtained at 
the output of the probe. The difference 
frequency between the two signals 
when both are at 60 megacycles will 
be zero, and the difference frequency 
will vary on both sides of zero as the 
modulated input signal varies. The 
sweep width of the new FM signal will 
be the same as that of the modulated 
input signal. 

Output Signal from the 
Chromatic Probe and Amplifier 

The video sweep signal obtained 
from the probe is centered about zero 
frequency but will not actually go as 
low as zero because of the tendency 
of two associated oscillators to lock 
together as they approach the same 
frequency. The output of the chro- 
matic probe and amplifier, as viewed 
with an oscilloscope, is shown in 

* * Please turn to page 51 * * 
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Now... 
the famous 

E -200-C 

and other PRECISION Instruments... 

available in New Deluxe Models! 

THIS FAMOUS SIGNAL GENERATOR, along with 

other instruments in the PRECISION line, now 

comes to you in a new Deluxe model, with brilliant, 
functional styling . . . satin -brushed, aluminum 

panel with high contrasting, deep -etched blue and 

red characters ... custom molded, matched blue 

control knobs . . . housed in a new, blue -gray, 
ripple -tone -finished, heavy gauge, hooded steel 

cabinet with integrated "snap -flat" saddle - 
stitched carrying handle. 

THIS FAMOUS SIGNAL GENERATOR, along with 

the other instruments in the PRECISION line, has 

kept pace with the ever-increasing requirements 

of modern servicing and maintenance, AM -FM -TV. 

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

SPECIFICATIONS 

* Frequency Coverage: 88 KC to 240 MC 
(To 60 MC on fundamentals) 

* Direct Reading in 9 bands on 61/2" diameter dial. 

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

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

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

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

A DELUXE MODEL E -200-C (as described above): complete with tubes, RG -type coaxial output 
cable and 96 -page operating text "Servicing by Signal Substitution." 
Case Dimensions: 111/2" x 13" x 63/4" $87.50 Net Price 

STANDARD MODEL E -200-C - electrically identical to above, complete with output cable 
and manual, but in standard black ripple cabinet with black anodized aluminum panel. 
Case Dimensions: 10'/2" x 12" x 6" $82.50 Net Price 

I/WI 1.111A 
InI IOOIYIIFxI 

`eFy PRECISvIONApparatus Company, Inc. 
70-31 84th Street, Glendale 27, L. I., N. Y. 

Export: 458 Broadway, New York 13, U. S. A. Cables: Morhanex 
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 

26 PF REPORTER - July, 1955 



l ï ..._.. 

FORECASTS. Prosperity will 
continue to rise, income will reach 
new highs, jobs will be plentiful, and 
profits will be up in every field except 
farming, according to the confidential 
business -newsletter services and 
reports to which many firms subscribe. 
The Twentieth Century Fund predicts 
for 1960 an average family income of 
$6,000 for a 37.5 -hour work week, as 
compared to the 1954 report by the 
Bureau of Labor Statistics with figures 
of $5,330 for a 40.7 -hour week in 
manufacturing. 

These figures take into account 
the i n c r easing trend toward two 
persons working in a family; hence, 
they do not show individual income. In 
addition, the average work -week figure 
for servicing trades is considerably 
higher than the average for all types 
of work. 

Nevertheless, the figures do 
mean that business should continue to 
be good for the next four years, barring 
any sudden and unforeseen change in 
the international situation. Therefore, 
take a good vacation this year so that 
you'll be in healthy physical and mental 
shape to make the most of the pros- 
perous months to come. Be thankful 
that your business does have a summer 
slump during which you can get away 
for even a full month of vacation at a 
cost (in loss of income) that can be 
made up in just a few evenings of 
extra work during the winter peak of 
business. 

PRINTED CIRCUITS. We are in 
an interesting period of evolution in 
printed circuitry these days. Wiring 
painted and fired on ceramic was 
about the first to find commercial use 
in hearing aids and combination RC 
plates as well as in military gear. 
These never did become widely used 
in radio and TV chassis chiefly because 
of high cost. 

Dollar and Sense 
Servicing ._. 

y ¡dui ffele,/cefa 

Right now, etched wiring pre- 
dominates; but the value of the copper 
that goes down the drain after being 
removed by the etching process is one 
drawback. Some estimate this as being 
about $75,000 worth of copper a year, 
with no economical process yet 
available for salvaging it. In addition, 
many etched -wiring boards have to go 
through a plating operation to g e t 
copper inside the punched or drilled 
holes so that solder will creep into 
the holes and give better joints. 

The dark horse coming up fast 
is plated wiring, which Motorola has 
been advocating and using for some 
time. Now General Electric follows 
suit by announcing curtailment of their 
etched -wiring boards and a step up in 
the production of their "Thru-Con" 
boards. The latter have the copper 
wiring pattern plated right on the board 
as well as through the holes, and the 
number of steps involved in producing 
the mechanized wiring is thereby 
reduced. 

Briefly, plated wiring is done by 
punching the required holes in a sheet 
of plain, unclad phenolic board and 
then by dipping the board in graphite 
solution or by using some similar 
process for applying a conductive 
coating. An insulating ink is applied 
to areas where copper is not wanted. 
Copper is then plated onto the board 
to form the wiring and the through 
connections in the punched holes. This 
process anchors the plated wiring 
firmly to each hole and minimizes the 
risk of loosened wiring when soldering 
is performed. Techniques for still 
further improving the plating operation 
and cutting its costs are under investi- 
gation and are about a year away from 
use in production. 

Figures on total industry'pro- 
duction of wiring boards are not 
available; butin the table -model radio 
field, it is very likely that the majority 
of sets made this year will have them. 
General Electric, for one, expects to 
turn out this year a million radios 
using printed -wiring boards. 

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

HUMLESS CAR RADIO. Trade 
talk has it that a transistorized auto 
radio is now ready for production in a 
Philco plant and that it will be marketed 
as special equipment in Chrysler cars 
this fall at around $150. There'll be 
11 transistors operating directly from 
the automobile storage battery. 
Absence of a vibrator means no hum, 
and absence of tubes means instant 
starting. Another publicity item that 
is expected to be featured is a low 
battery drain of only about a tenth that 
of an ordinary car radio. Technically, 
this is rather meaningless because 
modern automobile batteries and 
generators are designed to handle a 
radio. The saving in current thus 
won't even be noticed. 

RCA has also announced a 
transistorized car radio using nine 
transistors, but there's no word yet 
as to adoption by a car manufacturer. 

ACCESSIBILITY. During a dis- 
cussion of TV servicing problems at 
a conference called by the governor 
of New York, Ithaca service technician 
Ben DeYoung heartily agreed with a 
previous speaker that it sometimes 
took $20 worth of labor to replace a 
20 -cent part. "Some manufacturers 
have a long way to go," explained 
DeYoung. "Even if you find the trouble 
in five minutes, I dare any design 
engineer to get at it in four hours." 

Fortunately, most of the larger 
manufacturers recognize the impor- 
tance of the goodwill of the servicing 
industry and avoid stacking more than 
two or three parts, one atop the other. 
Etched -wiring panels designed for 
automatic assembling are still better, 
because so far no insertion head that 
will put in one part on top of another 
has been built; all parts have to go 
down against the panel. 

* * Please turn to page 49 * * 
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*"Staminized" is Astron's name for the 
special, extra -rugged construction of all their 
capacitors ... it's why smart service technicians 
are installing more and more fabulous Astron 
Blue Point® molded plastic paper ttibulars ... 
their unsurpassed reliability builds consumer ,..---. 
atisfaction and repeat business. Install 
ependable Blue Points with absolute confidence, 
heir exclusive bonded shell and seal form an 

impenetrable shield against heat and 
moisture damage. 

You'll find Blue Points are being used by leading 
set manufacturers because ... a new solid 
thermosetting impregnant insures high capacitance 
stability over the entire operating range of -40°C to 
+85°C ... continuous 85°C operation without derating. 

Each Astron Blue Point is clearly marked for fast 
identification ... individually tested and guaranteed 
to prevent call-backs ! 

There's a dependable Astron replacement capacitor for 
superior performance in every radio and TV servicing 
requirement ... send for Astron Replacement Capacitor 
Catalog AC -4D today ! 

'TRADEMARK 
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everyone's 

EZ] 
COR POR A TION 
255 GRANT AVENUE. E. NEWARK. N. J. 
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Color TV Training Series 

(Continued from page 9) 

grids of the picture tube. Note that the plates of the color - 
difference amplifiers are DC coupled to the control grids 
of the picture tube. A change in the conduction of one of 
these amplifiers will change the voltage on the grid of the 
associated electron gun, and the reproduction of the gray 
scale will be affected. 

The first step toward correcting such a trouble is 
to check the amplifier tube associated with the deficient 
or predominant color. If replacing this tube does not 
cause a considerable change in the image, the voltages on 
the cathode, control grid, and screen grid of the associated 
electron gun should be measured. One method of mea- 
suring these voltages is to insert a needle -point probe into 
the socket of the picture tube. As shown in Fig. 12-3, the 
probe is inserted alongside the insulation of the conductor 
so that it makes contact with the metal clip in the socket. 

If the voltage on one of the elements of the gun is 
not within tolerance, the associated circuit should be 
checked for a defect. It is also possible for a defective 
gun to cause the voltages at the elements to be incorrect. 

Fig. 12-3. A Needle -Point Probe Inserted at the Picture -Tube 
Socket to Measure Voltage. 

These voltages may be measured after the socket has been 
removed from the tube base. If the voltages then appear 
to be normal, the associated gun may be defective. Cau - 
tion should be observed when measuring voltages at the 
socket after it has been removed from the tube base be- 
cause some of the voltages are very high. 
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Fig. 12-4. Matrix Section and Circuits Associated With the Picture Tube in the RCA Victor Model CT -100 Color Receiver. 
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The partial schematic diagram in Fig. 12-4 shows 
the matrix section and the circuits associated with the 
picture tube in the RCA Victor Model CT -100. The lumi - 
nance signal in this receiver must pass through the three 
matrix channels to reach the picture tube. A faulty tube 
or component in one of these channels will affect the ability 
of the receiver to reproduce values of gray. 

One method of determining whether or not the trouble 
is in the matrix section is to reduce the setting of the 
contrast control so that no video signals will modulate 
the picture tube. If a gray raster is obtained, then the 
trouble is confined to the matrix section. If not, the 
screen voltage to one of the guns is not correct, or one 
of the guns in the picture tube is defective. The screen 
voltages can be measured at the picture -tube socket; and 
if they are found to be incorrect, conventional servicing 
techniques can be employed. 

If it has been determined that the trouble is in the 
matrix section, the tubes associated with the deficient or 
predominant color should be checked. These include the 
tube used in the adder and amplifier stages and the one 
used as the DC restorer. In the event that tube replace- 
ment does not remedy the trouble, the chassis should be 
removed and the defective stage isolated by using an 
oscilloscope to trace the signal through the suspected 
channel. When the defective stage is located, standard 
servicing procedures can be used to find the defective 
component. 

COMPLETE LOSS OF COLOR 

Testing With an RF Signal 

When the complete loss of color is encountered, the 
color -bar generator can be used to determine in which 
section of the receiver the color is being lost. After the 
receiver has been checked for proper monochrome 
operation, connect the output terminals of the color -bar 
generator across the antenna terminals of the receiver. 
While the RF color signal is being applied to the receiver, 
the color-saturationcontrol should be turned to its nearly 
maximum position and the fine-tuning control should be 
rotated throughout its range. The saturation control is 
adjusted to its nearly maximum position because, in some 
cases, the receiver might be producing color; but the 

(A) At Output Terminal of Second -Detector Crystal. 

color might be of such a low amplitude that it would not 
.appear on the screen unless the saturation control were 
turned up. In some color receivers, loss of color can also 
be caused by misadjustment of the hue control; therefore, 
this control should be rotated throughout its range. 

If the receiver is in the home during this test and 
if the colors are correctly reproduced when the RF signal 
from the color -bar generator is being received, the loss 
of color may be caused by misadjustment of the color - 
saturation control, the hue control, or the fine-tuning 
control. There is also a possibility that the antenna may 
not be properly oriented or that one of the lead-in wires 
may be broken. It is possible to have these troubles 
present without seriously affecting monochrome operation. 
When a color signal is being received, however, the sig - 
nal reaching the antenna terminals might be attenuated to 
such an extent that operation of the receiver would be 
affected. 

Testing With a Video Signal 

If color was not reproduced when the RF color signal 
was applied to the receiver, the video signal from the 
color -bar generator should be injected at the video input 
of the receiver. In most cases, the terminals of the gene- 
rator can be connected to the input of the video section of 
the receiver without the need for removing the chassis 
from the cabinet. Shown in Fig. 12-5 are three possible 
connections which can be made. 

Fig. 12-5A shows the output lead of the generator 
clipped to the output terminal of the second -detector 
crystal. If the crystal is accessible on top of the chassis, 
this is the most convenient method to use. 

A second method of connecting the output leads of 
the color -bar generator is by use of an adapter socket. 
Fig. 12-5B shows an adapter socket that has been inserted 
in the socket of the first video amplifier, after which the 
amplifier tube was inserted in the adapter. The clip lead 
of the generator has been connected to the terminal that 
connects to the control grid of the tube. 

The third method is one that can be used if it is im- 
possible to use either of the other two methods. Remove 
the first video amplifier tube and loop one end of a piece 

(B) At Adapter Socket. 
(C) At Loose End of Hook-up Wire With Other End 

Looped Around the Pin of the Control Grid. 

Fig. 12-5. Connections for the Injection of a Video Signal From a Color -Bar Generator. 
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of hookup wire around the pin of the control grid. Then 
replace the tube,being careful not to short the lead to any 
of the other pins or to the chassis. With the tube replaced, 
the lead of the generator can be connected to the loose end 
of the wire. This connection is shown in Fig. 12-5C. 

Color Lost in the RF and IF Sections 

By applying the video signal from the color -bar 
generator, it can be determined whether color is lost in 
the RF and IF sections or in the sections that follow the 
chrominance take-off point. If color does appear, the color 
circuits cannot be the cause of the trouble. Since color 
was not obtained when the RF signal was used but is ob- 
tained when the video signal is used, the color signal is 
not able to pass through the RF or IF sections. Whenever 
this is the case, the alignment of the RF and IF sections 
should be checked. The response of these sections must 
be broad and flat in order for the chrominance signal to 
pass. The response could be incorrect for color even 
though no serious effect might be noticed in t he 
monochrome picture. 

Color Lost in the Color Sections 

Let us now consider the procedure to follow if color 
is not obtained when the video signal is applied to the 
video circuits. This indicates that the source of the trou- 
ble is not in the RF and IF sections but somewhere in the 
color circuits. The color circuits which are to be 
investigated are those shown in Fig. 12-6. 

Fig. 12-7. Waveform of the Chrominance Signal at the Input of 
the Demodulators. 

Fig. 12-8. Waveform of the Reference Signal at the Suppressor 
Grids of the Demodulators. 

If the chassis is in the cabinet, the tubes to be re- 
placed are in the bandpass-amplifier, the color AFC, and 
the color -killer circuits. It is not necessary to replace 
the color -demodulator tubes because both must be defective 
in order to cause a complete loss of color. There are 
nine stages in the color section of the receiver; but be- 
cause of the use of dual-purpose tubes, it is necessary to 
make only five tube changes. The bandpass amplifier and 
the burst keyer are contained in one tube, the burst amp- 
lifier and one phase detector are in another tube, the ref- 
erence oscillator and control are in one tube, and the 
quadrature amplifier and the other phase detector are in 
another tube. The color killer is also contained in a dual- 
purpose tube, and the other half of the tube is the fifth 
video IF. 

If color is not restored after the tubes have been 
changed, the cause of the trouble is due to failure of a 

component or components within the circuits under con- 
sideration. With the chassis removed and the video signal 
being applied to the receiver, the trouble -shooting 
procedure for the circuits is as follows. 

In order for the color demodulators to operate pro- 
perly, the chrominance signal must arrive at the input of 
these stages and the CW reference signals must be pre- 
sent at the suppressor grids. If either the chrominance 
signal or the reference signals are missing, no color will 
be reproduced. It seems,therefore, that the most logical 
place to start looking for the cause of the trouble is at the 
color -demodulator stages. With an oscilloscope, check 
for the presence of these signals. The chrominance sig- 
nal should appear like the one shown in Fig. 12-7. The 
CW reference signals should appear like that shown in 
Fig. 12-8. 

Chrominance and Reference Signals at Demodulators 

If the chrominance signal and the CW reference 
signals are found to be present when using an oscilloscope, 
the trouble must be in the demodulator stages. The com- 
plete loss of color can be attributed to the demodulator 
circuits only if both tubes should go bad at the same time, 
which is very unlikely, or if there is a circuit which is 
common to both demodulators. Inthe circuit of Fig. 12-6, 
this could be possible because the screen of each demodu- 
lator is tied to a common circuit. If the screen resistor 
were to open, the screen voltage would be removed; and 
both demodulators would consequently be inoperative. 
As a result, there would be no output from the color 
channels. 

Reference Signals Present but Chrominance Signal Absent 

Let us consider a receiver in which the reference 
signals are present at the color demodulators but in which 
the chrominance signal is absent. This indicates that 
something is preventing the chrominance signal from 
passing through the bandpass-amplifier circuit. To locate 
the point where the signal is lost, trace back through the 
bandpass-amplifier circuit with the oscilloscope until the 
signal is found. When the signal is found,the cause of the 
trouble would then exist somewhere in the circuit between 
the point where the chrominance signal is present and the 
input of the demodulators. If the signal is found to be 
present on the input grid of the bandpass amplifier but not 
at the plate, the loss of the signal could be caused by a 
drop in plate or screen voltage or it could be caused by 
the fact that the stage is held at cutoff by the action of the 
color killer (if one is employed). A voltage check could be 
used to determine quickly which was the case. If the con- 
trol grid has a negative potential, attention is then directed 
to finding the reason why the color killer is biasing the 
bandpass amplifier to cutoff. 

Fig. 12-9. Waveform of the Burst Signal. 

The color killer is normally held at cutoff by a nega- 
tive potential which is appliedto its grid. This potential is 
developed by the phase detectors and is always present as 
long as there is a burst signal. When the burst is absent 
at the phase detectors, the color killer is allowed to con- 
duct and to bias the bandpass amplifier to cutoff. 
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To determine if the burst signal is arriving at the 
phase detectors, check for the presence of the signal by 
using an oscilloscope. The burst signal at the phase de- 
tectors should appear as shown in Fig. 12-9. If the burst 
signal is present, check the circuit of the color killer. In 
the circuit of Fig. 12-6, the grid of the color killer would 
go to zero potential if capacitor C160 were to become 
shorted. The color killer would therefore conduct, and the 
loss of color would result. 

If the burst signal is not present, go back and check 
through the burst -amplifier circuit with the oscilloscope. 
The burst signal should appear at the plate of the burst 
amplifier. The signal at the input of the burst amplifier 
should be the composite color signal which would appear 
like that shown in Fig. 12-10. If this signal is present at 
the input but the burst is not present at the output, check 
the circuit associated with the burst amplifier. 

Fig. 12-10. Waveform of the Signal at the Grid of the Burst 
Amplifier. 

The burst amplifier is caused to conduct during 
horizontal -retrace time either by a pulse from a burst 
keyer stage, such as that shown in Fig. 12 -6, or by a pulse 
that is taken from a winding on the horizontal -output trans- 
former. Since the burst signal is transmitted during 
horizontal -retrace time, only the burst signal would be 
amplified by the burst amplifier. If the keying pulse is 
lost, the burst amplifier in either type of circuit would be 
in a nonconducting state at all times; consequently, no 
burst signal would appear at the output. The waveform in 
Fig. 12-11 shows the appearance of the keying pulse. 

When a circuit such as that shown in Fig. 12-6 is 
employed, the loss of the chrominance signal can be from 
various causes. It can be lost in the bandpass-amplifier 
circuit, anywhere between the chrominance take-off point 
and the input of the demodulators. The bandpass amplifier 
could be biased to cutoff by the color killer because of 
the loss of the burst signal. The burst signal can be lost 

anywhere between the burst take-off point and the input of 
the phase detectors. The burst will not reach the phase 
detectors if the keying pulse to the burst amplifier is 
missing. If a color killer is not employed to disable the 
bandpass amplifier during the absence of a burst signal, 
it would only be necessary to check for the loss of the 
chrominance signal in the bandpass-amplifier circuit. 

Chrominance Signal Present but Reference Signals Absent 

If it is found that the chrominance signal is present 
but both reference signals are absent when the signals at 
the color demodulators are checked, the bandpass- 
amplifier circuit is to be disregarded and attention is to 
be directed to the color -sync circuit. In order to have 
complete loss of color, the reference signal on the sup- 
pressor grid of each demodulator must be absent. If one 

Fig. 12-11. Waveform of the Keying Pulse at the Burst Am- 
plifier. 

reference signal is present, colors would be reproduced 
but they would be incorrect. The reference signal that 
should be present at the demodulators is shown in 
Fig. 12-8. 

The portion of the color -sync circuit in which the 
cause of the trouble is located is shown in Fig. 12-12. 
This circuit consists of the 3.58 -mc oscillator and the 
quadrature amplifier. There are two possible reasons 
why the reference signals are missing at the demodulators. 
Either the reference signal is not being generated by the 
oscillator, or the signal is being lost between the oscillator 
and the output of the quadrature amplifier. By checking 
the signal with an oscilloscope at the grid of the quadrature 
amplifier, it can be determined whether to look for the 
trouble in the oscillator circuit or in the quadrature - 
amplifier circuit. lithe signal is present at the grid of the 
quadrature amplifier, the signal is being lost in the 
quadrature -amplifier circuit. Voltage and resistance 
checks would determine the component that has failed. 
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If the signal is missing at the grid of the quadrature 
amplifier, the cause of the trouble is located in the oscil- 
lator circuit. Loss of the output signal of the oscillator 
can result from detuning of the 3.58 -mc output coil located 
in the cathode circuit or from a bad crystal in the grid 
circuit. With either a detuned tank circuit in the cathode 
or a bad crystal, the plate voltage of the oscillator drops 
to almost half the value it should be. Substitution is the 
best way to check for a faulty crystal. Voltage and re - 
sistance checks should then be used to determine which 
other component had failed. 

Let us summarize the steps of the trouble -shooting 
procedure for the condition of complete loss of color. If 
a good monochrome picture can be produced by the color 
receiver, apply an RF signal from a color -bar generator 
to the input of the receiver. If color appears on the screen 
after the controls have been properly adjusted, check for 
an improperly oriented antenna or a broken lead-in wire. 

If color is not produced whenthe RF signal is being 
used, apply the video signal at the input of the video sec- 
tion. The results obtained will determine whether the 
trouble is before or after the video input. If color appears, 
the trouble is located in the RF or IF section. The 
alignment of these sections should be checked. 

If color does not appear when using the video signal, 
the trouble is in one of the color circuits somewhere be- 
tween the point where the chrominance signal is separated 
from the composite color signal and the output of the 
demodulators. If the chassis is in the cabinet, check by 
substitution of the tubes in the bandpass-amplifier, AFC, 
and color -killer circuits. 

If the chassis is removed from the cabinet, check 
the signals at the demodulators with an oscilloscope. 
When both the chrominance and reference signals are 
present, the trouble is in a circuit that is common to both 
demodulators. 

If the chrominance signal is absent but the reference 
signals are present, check back through the bandpass- 
amplifier circuit for the place where the signal is lost. 
If a color killer is employed and it is biasing the bandpass 
amplifier to cutoff, check the color -killer circuit or check 
for the absence of the burst signal. The burst signal can 
be lost anywhere between the burst take-off point and the 
phase detectors. If the correct signal is present on the 
grid of the burst amplifier but the burst is not present at 
the plate, check for the loss of the keying pulse from the 
horizontal -output transformer. 

If it is found that the chrominance signal is present 
but the reference signals are absent when checking the 
signals at the demodulators, check the 3.58 -mc oscillator 
and the quadrature -amplifier circuits for the point where 
the reference signal is being lost. 

This concludes the trouble -shooting procedure for 
the condition of complete loss of color. In the next issue, 
we will discuss a trouble -shooting procedure for the 
condition when wrong colors are reproduced by the color 
receiver. 

In order to give the reader an opportunity to test 
himself on the material in this issue, we are including on 
the insert a few questions that are answered in this 
discussion. 
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Troubles in TV Tuners 

(Continued from page 13) 

A plate -load resistor could be 
caused to fail by an internal short in 
the associated tube. A faulty de - 
coupling capacitor could cause the 
decoupling resistor to fail. In re- 
placing either the plate -load resistor 
or the decoupling resistor, it would 
be a good policy to replace the asso- 
ciated tube and also to check the 
decoupling capacitor. 

If the feedback capacitor must 
be replaced, be careful that the lead 
length is kept the same as that for 
the original; and be sure to get an 
exact replacement in size, value , 

tolerance, and temperature coeffi- 
cient. NOTE: All of these properties 
are equally important. 

Some of the older types of con- 
tinuous tuners that employ a high -low 
band -switch arrangement have the 
habit of failing to oscillate on the 
high band. This is usually caused 

by either dirty contacts or a loose 
solder connection. 

2. Hum Bars in Picture, Sound Distorted, and 
Synchronization Poor. 

There are several different 
types of hum bars that may develop. 
The most common of these are the 
60 -cycle and the 120 -cycle bars 
shown in Figs. 8 and 9, respectively. 

The source of the 60 -cycle hum 
may often be located by tapping the 
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Fig. 3. Schematic Diagram of a Switch Type of Tuner With a Pentode RF Stage. 
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Genuine AMPHENOL Twin -Lead 

NVWAVA.ILABLE IN 
PREASSEMBtED LENGTHS 

Now at your Distributor's-AMPHENOL Flat and Century 
Twin -Leads and 4 Conductor Rotator Cable in new, easy -to -use 
preassembled hanks! Available in 50, 75 and 100 feet lengths, 
the new hanks are all ready for installation with lugs 
attached to one end. You save time on the job, achieve better, 
faster installation with AMPHENOL preassembled Twin -Lead! 

You'll have no trouble spotting these new Twin -Lead 
lengths-an attractive merchandiser has been specially designed 
to help Distributors display the new hanks. 

Here's the complete list of hanks: 
LIST 

FLAT TWIN -LEAD 
14-056-50 
14-056-75 

14-056-100 

82.20 
3.00 
3.75 

14-100-50 2.60 

CENTURY TWIN -LEAD 14-100-75 3.60 

14-100-100 4.55 

4 CONDUCTOR 
ROTATOR CABLE 

14-298-50 

14-298-75 

14-298-100 

2.75 
3.86 
4.85 

AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
In Canada: AMPHENOL CANADA LTD., Toronto AMPHENoi 

tubes of the tuner, IF, and video 
stages with an eraser on a pencil or 
a tube tapper such as that shown in 
Fig. 10. 

A check of the B+ and AGC lines 
in the tuner should reveal any 120 - 
cycle signal which might be entering 
the tuner. If no 120 -cycle signal is 

(A) Terminals on Top of Tuner. 

(B) Terminal Strips on Rear of Tuner 

Fig. 4. TV Tuners Showing Terminals for 
Connections to Main Chassis. 

located at these points, then it can be 
assumed that the undesired modula- 
tion is not taking place in the tuner. 

3. Intermittent Condition in Picture and 
Sound. 

Intermittent operation is with- 
out a doubt the most dreaded problem 
of the servicing business. When 
there is an intermittent condition 
present in a tuner, the repair work 
may be even more difficult than in 
other parts of the receiver. This is 
caused by the inaccessibility of the 
components and the difficulty in 
making a visual inspection of the 
entire tuner. This condition is not 
so bad in the turret type of tuner as 
it is in the switch type because all 
unused turret strips can be removed, 
and the components and circuitry of 
the tuner are therefore available for 
testing. A turret tuner with most of 
the strips removed is shown in Fig. 6. 

If it is the oscillator stage 
which is operating intermittently, 

PF REPORTER - July, 1955 



Fig. 5. Interior of Switch Type of Tuner. 

this can definitely be discovered by 
checking the injection voltage of the 
oscillator at t h e mixer -grid test 
point A with a VTVM. A fluctuation 
of voltage at this point would indicate 
that the intermittent condition is in 
the oscillator stage. 

Possible causes of an inter- 
mittent condition in the picture and 
sound are: 

a. Intermittent condition within 
the RF or mixer -oscillator tube. 

b. Dirty contacts. 

c. Cold solder joint. 

d. Defective component in either 
the RF, mixer, or oscillator circuits. 

e. Defective component in feed- 
back network of oscillator. 

The major problem in servicing 
a receiver which has an intermittent 
condition is the time which must be 
spent to locate the actual stage 
causing the trouble. There is on the 
market an instrument which c a n 
make the job of locating the inter - 
mittent stage much easier. This 
unit, the Authorized Model 202 inter- 
mittent recorder, was described and 
its operation and application were 
explained in an article in t he 

Fig. 7. Raster, No Sound, No Picture, and 
No Snow. 

Fig. 6. Turret Type of Tuner with Strips Removed for Servicing. 

Fig. 8. Picture with 60 -Cycle Hum. 

Fig. 9. Picture with 120 -Cycle Hum. 

February 1954 issue of the PF 
REPORTER. 

A tube tapper or the eraser on 
a pencil can be used effectively when 
checking tubes for an intermittent 
condition. 

4. Snowy Raster, No Sound, and No Picture. 

The photograph in Fig. 11 illus - 
trates a snowy raster. In order to 
find out if this trouble is within the 
tuner, apply an amplitude -modulated 
signal to the mixer -grid test point 
A. Observe the face of the picture 
tube for black bars. If the bars are 
present without snow, then the trouble 
is probably in the RF amplifier stage, 
mixer stage, or in the connections to 
the antenna. 

Possible causes of a snowy 
raster, no sound, and no picture are: 

a. A faulty RF or mixer tube. 

b. Failure of the plate -load re- 
sistor in the RF amplifier stage. 

c. Dirty or burnt contacts in the 
RF or mixer stage. 

d. Failure of the plate -load or 
screen -load resistor in the mixer 
stage. 

e. An open antenna transformer. 

A check of the voltages applied 
to the RF amplifier and mixer stages 
can helpto locate a faulty plate -load, 
screen -load, or decoupling resistor. 
The use of a test adapter, such as the 
one shown in Fig. 12, makes it pos - 
sible to check the voltages without 
removal of the tuner covers. (NOTE: 
The use of such an adapter in the 
converter socket may disable the 
local oscillator on some channels 
and produce erroneous readings.) 
There are also receivers in which 
the voltages applied to the tuner tubes 
can be checked without removing the 
chassis from the cabinet. 

In weak -signal areas, the cause 
of a snowy raster with loss of picture 
and sound may be somewhat more 
difficult to locate and to remedy be- 
cause failure in any one of the tuner, 
video IF, AGC, or video -detector 
stages could produce these symptoms. 

If a snowy raster with loss of 
picture and sound is encountered 
during a home service call, it is also 
very essential to make sure that a 

Fig. 10. Tube Tapper. 

July, 1955 - PF REPORTER 41 



IGv04[ REPLACEMENTS 

W_ boomerahq 
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NEW OHMITE 

FUSE RESISTOR 
FOR REPLACEMENT IN ALL 

TELEVISION RECEIVERS 

The FR -7.5 Fuse Resis- 
tor is provided with 11; 
tinned wire leads for easy 
installation directly in the 
circuit. Can also be soldered 
to the plug-in terminal strip 
which is provided. 

COMPOSITION 
RESISTORS 

"fin). ors ... but %%hat 

dependability, ruggedness. 
and stability! Rated at 
70C rather than 40C. Com- 
pletely sealed and insu- 

lated by molded plastic, 
they meet all MIL -R-11 A 
requirements. Little Devils 
are available in ! 1, and 
2 -watt sizes in all Standard 
RETMA values. 

7.5 OHMS 

BROWN DEVILS 

AND DIVIDOHM`' 
RESISTORS 

Broil a Devil fixed 
resistors and Dividohm 
adjustable resistors are 
favorite vitreous-enam- 
cled units! Resistance 
eire is welded to ter- 
minals. Brown Devils 
are available in 5, 10, 
and 20 -watt sizes; Divi- 
dohm and fixed resist- 
ors, in 10 to 200 watts. 

Be 

TYPE AB 
NOISE -FREE 

POTENTIOMETERS 

Because the resis- 
tance material in these 
units is solid-molded- 
not sprayed or painted 
on-continued use has 
practically no effect on 
the resistance. Often. 
the noise -level decreases 
with use. They give ex- 
ceptionally long serv- 
ice. Rated at 2 -watts. 

GET THEM FROM YOUR 
ELECTRONIC PARTS 

DISTRIBUTOR 

Write for 
Stock Catalog 

No. 24 

Fig. 11. Snowy Raster, No Sound, and No 
Picture. 

signal of normal proportions is being 
delivered at the end of the antenna 
lead-in wire. The signal level may 
best be checked with a test receiver 
or a field -strength meter. 

An open antenna coil or burnt 
contacts on turret strips are usually 
good indications that lightning has 
struck the antenna. A lightning ar- 
rester that is properly installed 
should prevent this type of damage. 

5. Sound and Picture Not Obtained at the 

Same Tuning Point. 

Sometimes the sound and pic- 
ture may not be obtained at the same 
tuning point. In an intercarrier re- 
ceiver, this is a symptom which is 
usually found when tuners of t he 
continuous -tuning type a r e used. 
Fig. 13 shows a bandpass curve of a 
tuner in which the point of tuning for 
best sound will also produce the best 
picture. Fig. 14 shows a curve that 
would be indicative of a tuner with 
a narrow bandpass. Adjustment for 
either the best picture or the best 
sound will cause degradation of the 
other. Fig. 15 shows the response 
curve after the tuning has been ad- 
justed to place the sound carrier at 
the point of maximum gain. Notice 
that the video marker is very low on 
the curve. This condition would 
cause a poor picture. 

In the continuous type of tuner, 
the problem of maintaining for each 
channel the required bandpass and of 
simultaneously producing the desired 
gain a n d selectivity is somewhat 

9 -PIN MINIATURE 

7 -PIN MINIATURE 

DEPENDABLE RESISTANCE UNITS 
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OHMITE MANUFACTURING CO. 
3644 Howard St., Skokie, III. 

(Suburb of Chicago) 

Fig. 12. Test Adapters for Tube Sockets. 
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different than that encountered in the 
turret tuner. The reason is that in a 
continuous tuner a single set of tuned 
circuits is used to tune several or 
all channels. The turret type of tuner 
uses a different tuned network for 
each channel. 

In split -sound receivers 
regardless of the type of tuner em- 
ployed, excessive drift of the oscil- 
lator will cause the sound to fade out 
even though the picture may remain 
on the screen. Retuning is required 
in order to bring in the sound and 
picture together. 

VIDEO SOUND 

Fig. 13. Curve Showing Normal RF Band- 
pass. 

VIDEO 
SOUND 

Fig. 14. Curve Showing Narrow RF Band- 
pass. 

SOUND 

VIDEO 

Fig. 15. Curve Showing Narrow RF Band- 
pass After Tuning Continuous Tuner for Best 
Sound. 

Possible causes for not obtain- 
ing sound and picture at the same 
tuning point are: 

a. Defective RF amplifier tube. 

b. Improper alignment of t h e 
tuner. 

c. Defective oscillator -mixe r 
tube. 

d. Excessive drift in oscillator 
circuit of split -sound receiver. 

If a condition of narrow re- 
sponse makes it necessary to realign 
a tuner of the continuous type, then 
the most important thing to remember 
is that the required bandpass must be 
maintained for each channel to be 
received. The gain should be kept as 

high as possible in keeping with the 
correct bandpass. 

In the intercarrier system, a 
drift of a few kilocycles would not be 
too noticeable because the sound and 
picture are always 4.5 megacycles 
apart. A drift of even 50 kilocycles 
when compared to a bandpass of 3.5 
to 4 megacycles is very small. In 
the split -sound system, however, a 
drift of 50 kilocycles would cause the 
complete loss of sound; and a drift 
of any smaller amount could cause 
severe distortion of the sound. 

The local -oscillator tube is the 
cause of the trouble in most of the 
cases of severe drift, and its re- 
placement will usually eliminate this 
trouble. Remember that it is normal 
to experience noticeable drift during 
the first 5 to 10 minutes of receiver 
operation. Another possible source 
of drift is the feedback capacitor in 
the local -oscillator stage. This ca- 
pacitor is designated in Fig. 16. The 
10-mmfdcapacitor shown inthe same 
figure may also cause drift troubles. 

6. Loss of Synchronization. 

Although loss of synchronization 
is usually caused by failure in the 
video or sync stages, there will oc- 
casionally be instances in which the 
cause of this symptom may be traced 
back to the tuner. A photograph of a 
picture tube with a condition caused 
by loss of synchronization is shown 
in Fig. 17. Usually this symptom 
will appear as loss of vertical syn- 
chronization with critical horizontal 
synchronization. 

Possible causes of loss of syn- 
chronization are: 

a. Heater -to -cathode leakage in 
the RF amplifier tube or in the 
mixer -oscillator tube. 

b. Improper AGC voltage to t h e 
tuner. 

c. Pickup of external interfering 
signals. 

d. Improper plate or screen volt- 
age applied to the RF amplifier or 
mixer stage. 

e. Shorted neutralization capacitor 
(C5 in Fig. 2) in a cascode RF amp- 
lifier stage. 

The indications when the trou- 
ble is caused by heater -to -cathode 
leakage may be as follows: the 
vertical oscillator will fail to lock 
in and will cause the picture to roll, 
and the unstable horizontal synchro- 
nization will cause the picture to bend 
or wave at the top like a flag. Hum 
modulation may or may not be ap- 

parent on the picture. When t h e 
trouble is caused by improper AGC 
action, the picture will probably be 
unstable; and this condition will pro - 
bably be accompanied by a buzz in 
the sound. 
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Fig. 16. Partial Schematic Diagram of Typi- 
cal Oscillator Circuit in Tuner. 

Pickupof anexternal interfer- 
ing signal would probably result in 
erratic triggering of the vertical 
oscillator, and the picture would 
therefore roll a frame or two at in - 
tervals. This pickup of external 
signals will usually be caused by 

Fig. 17. Loss of Synchronization. 

improper shielding of the tuner, or 
the s ignals may be picked up on the 
antenna. 

7. Snowy Picture and Weak Sound. 

The symptom of Fig. 18 repre- 
sents a weak video signal containing 
snow, and this snow may or may not 
be accompnaied by noise in the audio 
output. A washed-out picture of this 
kind with a large amount of snow 
usually indicates that the trouble lies 
somewhere ahead of the mixer stage. 

Fig. 18. Snowy Picture and Weak Sound. 
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Fig. 19. TV Tuner Which Employs a High - 
Low Band Switch. 

On the other hand, a weak picture 
with a very slight amount of snow 
will indicate trouble occurring after 
the mixer stage. This method of 
isolating the trouble is not always 
conclusive, but it may be helpful in 
many cases. 

One of the first checks that 
should be made when a trouble of 
this type is encountered is to deter- 
mine whether the snow is present on 
the picture tube when operating on 
all channels. If the snow shows up 
on the tube when operating on one 
channel only, this might indicate a 
mechanical disorder of some sort. 
Dirty contacts or cold solder joints 
can often render a circuit inoperative 
or can lower the signal strength 
considerably. 

Some tuners employ two RF 
amplifiers and two converter'tubes, 
one combination for the high channels 
and one for the low channels. If the 
undesired condition existed only on 
the low channels and not on the high 
ones, the fault would be isolated to 
the components used for tuning the 
low channels or to the switch contacts. 

In Fig. 19, there is another 
type of tuner which employs a high - 
low band switch. It is relatively 
common for pictures on the high - 
frequency channels to become snowy 
while pictures on the low -frequency 
channels are reproduced normally 
with this type of tuner. The tuner uses 
a two -position sliding switch that is 
susceptible to dirt and corrosion 

MOUNTING BOARD FOR 

SWITCH CONTACTS i 

-- s° ....y M: 4 I. 
. .I 

.t.ç...t.!-SISytl/ ..y 1e. 

Fig. 20. Bottom View of TV Tuner Which 
Employs Push Buttons. ele BEDFORD, MASS. 
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which may cause poor contact in the 
high -band position only. 

The tuner unit pictured in Fig. 
20 is of the push -button type and 
utilizes a large, rectangular mounting 
board for the switch contacts. The 
heat which is normally generated in 
a receiver is capable of warping the 
board and causing the switch contacts 
to meet improperly. 

In general, there are not many 
tuner components that fail; however, 
a leaky capacitor or a gassy tube can 
cause decoupling resistors to in- 
crease in value or to open. A loss or 
decrease of plate voltage can produce 
a snowy picture and noise in the audio. 
Trouble of this nature can be traced 
by checking the plate voltages of the 
tubes involved. 

Possible causes of a snowy 
picture with weak sound are: 

a. Dead, weak, or gassy tubes in 
the tuner. 

b. Misadjustment of an AGC con- 
trol or switch. 

c. Poor antenna connections. 

d. Dirty switch contacts in the 
RF or mixer sections. 

e. Decoupling resistors which 
are too high in value or open in the 
RF amplifier circuit. (See R13 in 
Fig. 2 or R9 in Fig. 3.) 

f. Capacitors leaky or shorted. 
(See C5 or C73 in Fig. 2 or C11 in 
Fig. 3.) 

g. Poor connections caused by 
cold solder joints or mechanical de- 
fects in the RF or mixer stages. 

h. Failure of components in the 
AGC network of the RF amplifier. 

i. Open antenna transformer. 

j. Open coupling capacitor in the 
output circuit of the tuner. 

k. Input components or contacts 
damaged by lightning. 

The most common cause of a 
snowy picture is a weak or dead RF 
amplifier tube or a weak or gassy 
mixer tube. The tubes used in cas - 
code RF circuits sometimes become 
noisy or microphonic. The noise 
generatedbyanRF tube willbe amp- 
lified by the video IF stages and will 
usually show up in both the picture 
and the sound. Another cause that 
should not be overlooked is a faulty 
antenna connection. This trouble 
often results in an intermittent con- 
dition; and many times, the source 

of the trouble c a n be located by 
moving separately the antenna and 
portions of the lead-in wire while 
observing the effects on the screen. 

If the AGC voltage supplied to 
the tuner is too high in value, it may 
lower the amplification of the stage 
to such a degree that a snowy picture 
will result. A large majority of re- 
ceivers employ a sensitivity or AGC 
control in the form of a potentio- 
meter or a multiple -position switch. 
In some areas, the setting of this 
control or switch may be critical on 
one or more channels. 

It has been found in the field 
that when lightning strikes an outside 
antenna installation or strikes close 
to it, the tuner input system may be- 
come damaged. The RF contacts in 
a turret type of tuner will often burn 
or an antenna matching transformer 
may open because of a sudden surge 
of voltage. This condition will usually 
produce a snowy picture from only 
one channel or an intermittent trou- 
ble when the receiver operates on any 
channel. 

8. Negative Picture and Loss of 
Synchronization. 

A negative picture with loss of 
synchronization is a common trouble 
symptom encountered in TV servic- 
ing. The photograph shown in Fig. 
21 illustrates a negative picture. 
The tuner, as a rule, is not often 
responsible for such a symptom; but 
its ability to produce this effect 
should not be ignored. The loss of 
synchronization which often accom- 
panies a negative picture is a result 
of the reversal in polarity of the sync 
pulses which appear at the input of 
the sync section. 

In the process of isolating the 
trouble which is causing a negative 
picture, the service technician can 
sometimes be misled. For instance , 

in checking the signal through the 
IF section, it may sometimes appear 
as if the second or third video IF 
stage is being overloaded. At this 
point, the technician suspects that the 

Fig. 21. Negative Picture and Loss of Syn- 
chronization. 

IF stage involved is not operating 
properly. Many times, however, this 
condition actually originates in the 
tuner where the RF signal has under- 
gone excessive gain; and with the 
additional amplification provided by 
a video IF stage, the signal over- 
drives one of the stages that follow, 
and a negative picture with poor sync 
stability will result. 

Possible causes of a negative 
picture and loss of synchronization 
are: 

a. Defective RF or converter 
tubes. 

b. Misadjustment of the AGC con- 
trol or switch instrong signal areas. 

c. Faulty components in the grid 
or cathode circuits of the RF or 
mixer tubes. 

d. Voltage -divider resistors too 
high in value in the B+ line in the 
tuner. (See R21 of Fig. 2 or R13 and 
R17 of Fig. 3.) 

e. Feed -through capacitor leaky 
in the B+ line. (See Fig. 2.) 

f. Defective components. (S e e 
C19, C6, R95, or R10 in Fig. 2; or 
C10, R11, or R12 in Fig. 3.) 

g. Dirty switch contacts or cold 
solder joints. 

If an improper bias voltage is 
discovered at the RF amplifier tube, 
the AGC voltage normally supplied to 
the grid circuit should be carefully 
checked. It is also possible that the 
AGC lead to the grid circuit of the 
RF stage may short to the chassis 
and cause this stage to become 
overloaded. 

A low B+ voltage to the tuner 
has been known to produce a negative 
picture; however, the voltage in 
most cases must drop a considerable 
amount without cutting off the local 
oscillator in order for this symptom 
to occur. The feed -through capaci- 
tors employed in the B+ circuit of 
some tuners can become shorted or 
leaky usually because of physical 
damage of some sort. A visual in- 
spection or a resistance measure- 
ment will help to locate a defect of 
this nature. 

The tuner tubes should never 
be forgotten as a possible source of 
trouble because grid emission or 
gassiness in one of them is capable 
of producing a negative picture. 

9. Picture Pulling. 

The distorted test pattern in 
Fig. 22 represents picture pulling or 
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plus all of these features: 

PHAOSTRON CUSTOM PANEL INSTRUMENTS exceed all previous Com- 
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Fig. 22. Picture Pulling. 

horizontal bending that can result 
from troubles in the television tuner. 
Picture pulling, as it is referred to 
in this discussion, is caused by trou - 
bles in the tuner, IF, or video cir- 
cuits. It is rather difficult to isolate 
a trouble of this nature to the tuner 
because the same effect can be caused 
by faults in the video IF or video 
amplifier sections. 

One of the first steps in tracing 
the cause of picture pulling should be 
a check of the raster with no signal 
applied. If the raster shows no indi- 
cations of bending, then a local signal 
which will produce the pulling condi- 
tion should be tuned in. Turn down 
the contrast control, and watch the 
picture. If the pulling is eliminated, 
the fault may be in the video circuit 
or in the sync circuit. If the contrast 
control has little effect upon t he 
pulling and if the vertical synchro- 
nization is somewhat unstable, the 
low -frequency response of the set 
should be checked. This check may 
be done quickly by turning up the 
brightness control and by adjusting 
the vertical -hold control until the 
vertical -blanking signal appears on 
the screen. See Fig. 23. Observe 
the vertical sync pulse. If it is not 
darker than the darkest portion of 
the picture, either the sync -pulse 
level is too low because of poor low - 
frequency response or the sync pulses 
are being compressed by a limiting 
action somewhere in the video circuit. 

A frequent cause of picture 
pulling is heater -to -cathode leakage 

Fig. 23. Normal Vertical -Blanking Bar Ob- 
tained by Adjusting Vertical -Hold Control. 
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in the RF or IF tubes. As an aid in 
isolating the trouble of leakage which 
causes picture pulling, the presence 
of a 60 -cycle hum bar usually indi- 
cates that the defective tube is in the 
RF, IF, or video stages; however, if 
only one tube has a slight amount of 
leakage, this hum bar may be almost 
imperceptible. 

Possible causes of picture 
pulling are: 

a. Defective tuner tubes. 

b. Too strong a signal applied to 
the tuner. 

c. Misalignment causing poor 
low -frequency response. 

d. Interference reaching the tuner 
because of improper shielding. 

e. Mismatched antenna system. 

f. Component failure in the grid 
circuit of the RF or mixer tube. 

g. Poor alignment due to impro- 
per component placement or impro- 
per lead dress. 

When a tube develops heater - 
to -cathode leakage, the coupling 
that exists betweenthe tube elements 
will introduce a 60 -cycle hum from 
the filament supply into the composite 
video signal. This 60 -cycle hum is 
c a pa b l e of modulating any signal 
passing through the tube; and if it is 
strong enough, the modulation will 
appear as a dark bar across the 
picture. 

In cases of picture pulling 
caused by heater -to -cathode leakage, 
more than one tube may be defective. 
Substitution of every defective tube 
will be required in order to eliminate 
the pulling condition completely. 

A pulling or waving at the top 
of the picture may be derived from 
overloading in the RF or IF stages. 
When the AGC voltage is too low, the 
bias is lowered on the RF and IF 
tubes and excessive gain will result. 
The strong signal thus produced will 
be limited at the video amplifier, and 
the sync pulses may be compressed. 
If the AGC voltage is satisfactory, a 
check of the voltages on the grids of 
the RF and IF tubes may indicate 
that one is leaky or gassy and is de- 
veloping a positive voltage on i t s 
grid. 

If the low -frequency response 
of t h e receiver is the suspected 
trouble, alignment of the tuner should 
be made in order to ensure that the 
frequency of the picture carrier will 
appear at the correct position on the 
response curve. A typical RF band- 

pass is illustrated in Fig. 13. Many 
times, the only way to eliminate a 
condition of poor response is to 
perform a complete RF and IF 
alignment. 

It may be well to keep in mind 
that picture pulling can also result 
from application of too strong a sig- 
nal to the tuner. In areas of very 
high signal strength, it may be neces- 
sary to insert an attenuator pad in 
series with the antenna lead-in in 
order to reduce the input signal to a 
normal operating level. Certain 
problems of stray pickup which may 
cause picture distortion can often be 
solved by improving the tuner shield- 
ing or by locating and eliminating 
the source of radiation. It is also 
possible that the antenna and the 
transmission line may produce a 
freak condition in which the direct 
and reflected signals result in a dis- 
tortion resembling picture pulling. 
A trouble of this nature only shows 
up in the home and not when the set 
is taken to the shop; therefore, a 
thorough check should be made of 
the antenna system before removing 
the set from the home. 

10. Ghosts or Ringing in Picture. 

In order to analyze the different 
faults which can cause ghosts or ring - 
ing, we will first distinguish between 
the two. Let us refer to any condition 
which is external to the receiver and 
which produces a symptom similar to 
the one shown in Fig. 24 as a ghost, 
and let us refer to a similar symp- 

Fig. 24. Ghosts in Picture. 

Fig. 25. Ringing in Picture. 

tom caused by a condition within the 
receiver as ringing. The pattern in 
Fig. 25 indicates a ringing condition 
causedby misalignment of the tuner. 
When some trouble in the receiver 
produces a ringing condition, t h e 
displaced images will normally 
appear equally spaced and progres- 
sively weaker the farther they are 
displaced. 

These images can also be 
affected by adjustment of the fine- 
tuning control. If this control is 
turned,the images produced by ring- 
ing may change from black to white 
or vice versa and they may increase 
or decrease in number. 

Ghosts resulting from any ex - 
ternal source (including the antenna 
system) will not be altered by adjust- 
ment of the fine-tuning control . 

Ghosts are more frequently encoun- 
tered in areas where the signals re- 
flected from tall buildings ,mountains, 
or towers reach the receiver at a 
slightly later time than the signal 
which comes directly from the station. 

In many cases, ghosts can be 
eliminated by orienting the antenna 
or by installing an antenna system 
which is highly directional. When 
a receiver that has trouble with 
ghosts is being serviced, the antenna 
and lead-in system should be checked 
for poor connections. At the tuner 
input, a mismatch caused by a de- 
fective input -filter component or by 
an open antenna transformer is 
capable of producing ghosts or 
ringing. 

One complaint that is often 
heard from customers is that when 
anyone goes near the set, the ghosts 
get worse or disappear. This condi- 
tion actually indicates that the an- 
tenna system is not supplying a 
signal strong enough to overcome 
the signal being picked up by the 
tuner. A close examination of the 
antenna, transmission line, or RF 
input circuit will probably reveal 
the cause. 

Possible causes of ghosts or 
ringing are: 

a. Defective tuner tubes. 

b. Improper orientation of the 
antenna. 

c. Poor connections in the antenna 
system. 

d. Misalignment. 

e. Improper placement of t he 
leads or components in the tuner. 

f. Open antenna -matching trans- 
former. (See L2 in Fig. 3.) 

July, 1955 - PF REPORTER 47 



All 
Sarkes Tarzian 
Replacement 

Rectifiers 
plug into 

Conversion 
Chassis CC 1. 

See your distributor. 

Smart 
servicemen are 

making more 
money by 

modernizing 
current TV sets 

with Sarkes 
Tarzian Plug -In 

Rectifiers 
and 

conversion 
chassis CC -1 

rées 
arzian..w 

RECTIFIER DIVISION 

Dept. PF 2 415 North 

and 

"Send for your Free copy of 
the latest Replacement Guide 
- includes Color Television." 

College Avenue, Bloomington, Indiana 

g. Improper shielding of the 
tuner. 

h. Defective input -filter com- 
ponent. 

i. Defective filament -bypass ca- 
pacitor. (See C8 or C15 in Fig. 2 

and C13 or C23 in Fig. 3.) 

j. Faulty components or contacts 
in the grid circuit of the mixer stage . 
(See C10or R16 of Fig. 2; also C16, 
C19, C18, R14, or R15 of Fig. 3.) 

Ringing in the picture may be 
caused by a defective tube. Poor 
neutralization of a cascode RF stage 
or regeneration in the IF stages will 
produce oscillations w h i c h often 
appear in the picture as ringing. 

Faulty components in the tuner 
may cause a loss of coupling between 
the RF amplifier and the mixer, and 
ringing may occur. Parasitic oscil- 
lations due to improper placement of 
leads or components can also cause 
ringing. 

Shielding and isolation of the 
tuner are involved in eliminating 
ghosts and ringing; however, most 
manufacturers have originally de- 
signed their units with this in mind. 
Asa last resort in correcting a prob- 
lem of ringing, the receiver alignment 
should be checked. Poor frequency 
and phase response in the RF or IF 
stages can produce ringing. 

11. Smeared Picture. 

The symptom pictured in Fig. 
26 is a smearing effect usually caused 
by improper alignment. It may be 
noticed in the pattern that the blacks 
are smeared at the trailing edges and 
that a very slight bending appears 
near the top of the raster. In some 
cases, the indication may change to 
trailing whites. These conditions 
indicate a poor frequency response. 

If a weak RF response is 
encountered, it may be well to re- 
member that the poor response might 
be a result of a faulty tuner compo- 
nent or an insufficient amount of B+ 
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Fig. 27. Curve Showing Normal Video IF 

Response. 

supply voltage. Voltage and resis- 
tance checks are recommended 
before the RF alignment is attempted. 

A typical RF response curve is 
illustrated in Fig. 13. In most tele- 
vision tuners, the RF bandwidth is 
more than adequate; and it will tend 
to increase on the higher channels. 
The video IF alignment will usually 
have more effect on correcting the 
over-all frequency response than 
alignment of the RF stage. 

A black smearing of the vertical 
wedge in a test pattern is one of the 
symptoms indicating the presence of 
regeneration which is most evident 
during reception of weak signals when 
the video IF gain is maximum. 

Possible causes of a smeared 
picture are: 

a. Defective tuner tubes. 

b. Misalignment. 

c. Improper placement of compo- 
nents or leads in the RF or IF stages. 

d. Decoupling resistors too high 
in value. (See R13 of Fig. 2 or R9 of 
Fig. 3.) 

e. Capacitors may be leaky. (See 
C5, C73,or the feed -through capaci- 
tor in Fig. 2; or C11 in Fig. 3.) 

f. Open or high -resistance con- 
tacts in mixer section. 

In connection with alignment 
many receivers employ adjacent - 
channel sound traps which if impro- 
perly tuned may result in a poor 
picture that resembles one with 
smearing. The adjustment of these 
traps should definitely be included in 
the alignment procedure. 

If sharp high peaks and a gen- 
eral instability are observed while 
the frequency response is being 
checked, these symptoms can be 
caused by regeneration. They may 
result from improper arrangement 
of the test equipment, which arrange- 
ment must be very exact, or from 
feedback occurring in the RF or IF 
circuits. A normal video IF response 
curve is shown in Fig. 27. One con- 
taining a noticeable amount of regen- 
eration is illustrated in the drawing 
of Fig. 28. 

VIDEO 
REGENERATION MARKER 

PEAK 

SOUND 
MARKER 

Fig. 28. Curve Showing Regeneration in 
Video IF Response. 

Tubes seem to be the chief 
troublemakers in a large number of 
tuner troubles, and they can also 
cause a smeared picture. A gassy 
tube in the tuner usually causes im- 
proper bias and may produce a 
washed-out or smeared picture. In 
some cases of trouble with a gassy 
tube in the tuner, the contrast control 
will appear to have little effect on 
the picture- quality. 

In concluding this article con- 
cerning the diagnosis of troubles 
in TV tuners, we should state that 
the high quality of present-day tuners 
makes the troubles that are attribut- 
able to them a relatively small 
percentage of all the troubles which 
occur in TV receivers. The fore- 
going material is intended to be used 
as a guide for locating those troubles 
which do occur in tuners. 

LESLIE D. DEANE 

and CALVIN C. YOUNG, JR. 

Dollar and Sense Servicing 
(Continued from page 27) 

TELEPHONING. According to 
Look magazine, the average man 
spends 365 days of his life on the 
telephone. If this is true, the average 
service technician running his own 
business comes close to doubling that 
figure. It' s quite revealing to sum 
up the other ways in which you use up 
your lifetime. For a starter, here 
are some more: sleeping - 20 years, 
shaving and dressing - 5 years, re- 
creation - 16 years, just plain waiting 
- 3 years. 

MESS CALL. Father is stretched 
out in his easy chair pulled up in front 
of the TV set. Son, probably 8, is 
perched on a hassock halfway closer 
to set. Wife is leaning against the door 
frame and swinging the line cord and 
plug of the TV set in her hand as she 
announces, "The restaurant closes in 
five minutes." 

Cartoonist Al Kaufman sure must 
have been thinking of dinnertime at 
our home when he drew up that one for 
Electrical Merchandising. 

CLOCK TV. In the 1956 TV 
lines, look for clocks below the 
screens. These are for turning onthe 
set ataa given time so that a desired 
program will not be missed. Some 
sets will use Sessions clocks 'which 
can be set 24 hours ahead; whereas, 
Albers will use the 12 -hour Tele- 
chrons. The added feature will pro- 
bably boost the retail cost of the set 
$15 to $20. Olympic Radio briefly 
promoted clock -timed TV in 1952 then 
dropped it; but clock radios have 
been with us for 9 years, according to 
TV Digest. 

AT LAST. Tedious copying of 
Morse code signals letter by letter has 
been made obsolete by a new all - 
electronic code converter developed 
at C. G. S. Laboratories, Inc. It takes 
code at any speed from 10 to 600 words 
per minute and converts it into a 
printed message on a standard Tele- 
type printer. The converter first 
recognizes each code signal with the 
aid of an electronic memory and then 
converts the signals into the entirely 
different system of code pulses 
required to operate the Teletype 
machine. 

Along much the same lines, the 
work of reading printed letters and 
numerals has been taken over by 
another new electronic machine called 
an analyzing reader. It's made by 
Intelligent Machines Research Corp.,, 
of Arlington, Va., and will see its first 
use in reading ten -digit account 
numbers from Charga-Card sales 
invoices corning in from gas stations. 
These numbers, printed on standard - 
sized IBM punched cards by simple 
devices alongside gas pumps at 
stations, are scanned vertically by 
the machine as the cards go through 
at the rate of 450 per minute. A photo - 
tube in the scanning system feeds the 
resulting pulses into an electronic - 
memory section for recognition, and 
this in turn actuates the correct IBM 
punch for punching that number into 
the card. 

Here is an example of electronic 
reading. When scanning the capital 
letter E vertically, the three horizontal 
lines of the E would produce three 
short pulse patterns for many scans 
and the vertical line would give a 
single long pulse for at least one scan. 
The memory settings for recognizing 
this E would be "long vertical line 
left side" and "three horizontal lines" 
and "nothing to the right of three 
horizontal lines." 
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SURPLUS. Idle military elec- 
tronic equipment either becomes 
obsolete or unreliable in just a few 
years of storage, even under the best 
of conditions. Capacitors are particu- 
larly troublesome as they grow old. 
A point is reached where it no longer 
becomes profitable to repair old 
equipment, as every service technician 
knows. Recognizing this, steps are 
under way for disposal of obsolete 
stock in Armed Forces warehouses 
because it is today worthless for 
military use even though it may never 
have seen action. Such disposal would 
clear valuable warehouse space for 
storage of new equipment or for 
reduction of storage costs. 

The average price received by the 
government from surplus sales is now 
running around 6 per cent of original 
cost. Surplus electronic equipment 
can run as low as 3 per cent of cost, 
however , because of its limited 
usefulness in commercial service. 

MAGNISTOR. All you'll need is 
a speaking acquaintance with this new 
component. It's a small saturable 
reactor consisting of two windings on 
a special ferroceramic core. The 
signal which is being controlled and 
which can be a pulsed or a sine -wave 
signal, is sent through one winding. 
Varying a direct current sent through 
the other winding then serves to change 
the impedance of the signal winding 
over a 500 -to -1 range. This permits 
use of magnistors for gating, switching, 
amplifying, counting, recording, and 
other computing functions. They may 
replace transistors, but chiefly in 
computers only - not in radio or TV 
sets. To us, a magnistor is nothing 
more than a miniature magnetic 
amplifier with a cute name. 

COOKING. General Electric 
announces it'll invade the electronic - 
oven field next year with a built-in 
model intended for private homes. 
Magnetron -produced high -frequency 
radio waves will do the cooking in a 
fraction of the time required by con- 
ventional gas or electric ovens. A 
special added feature will cause the 
food to brown on the outside so that it 
will look good, as well. It'll be a luxury 
item costwise, however; so don't 
expect to get any oven -repair business 
for some years yet. 
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Notes on Test Equipment 

(Continued from page 25) 

Fig. 2. The two input signals were 
obtained from a Simpson Model 480 
Genescope. The level of the signal 
was increased by the chromatic amp- 
lifier, and a Simpson peak -to -peak 
demodulator probe was used to detect 
the signal before it was applied to the 
oscilloscope. 

Fig. 2. Response Curve Representing the 
Output Obtained From Simpson Chromatic 
Amplifier and Probe When These Are Used 
With a Simpson Model 480 Genescope. 

The abrupt dip in the center of 
the response curve of Fig. 2 repre- 
sents the zero -beat point at which 
the two oscillators (the FM and RF 
oscillators) are locked together in 
frequency. On either side of this 
point, the curve represents a sweep 
output. There is a rise in amplitude 
toward the ends of the curve and a 
sharp fall in amplitude beyond the 
4.5 -mc points (not marked on the 
curve in this example). 

It should be understood that the 
limiting factor in the 4.5 -mc band- 
width which is obtained is the filter 
action of the chromatic amplifier. 
The width of the sweep signal devel- 
oped in the chromatic probe depends 
on the width of the FM sweep signal 
which is applied to the probe, and it 
can be much wider than 4.5 mega- 
cycles. 

Marking the Response Curve 

The reader may wonder how the 
technician will mark the response 
curve to identify different points, 
since he will use both sweep and 
marker signals to develop the video 
sweep. This point was covered 
briefly in a previous article in the 
May 1955 issue of the PF REPORTER . 

Of course, it is possible to introduce 
another marker signal at some point 
in the circuit; but this may prove 
difficult, and the technician may not 
have an extra marker generator. The 
principle of marking by shifting the 
response curve on the oscilloscope 
may be used. 

With this method, the technician 
first adjusts the horizontal -centering 
control of the oscilloscope and the 

generator frequency so that the zero - 
beat point of the response curve will 
occur at the center line of the oscil- 
loscope screen. Then, after noting 
the dial settings of the generators, he 
shifts the setting of one of the tuning 
controls until the desired point of the 
response curve occurs at the center 
line of the oscilloscope. The difference 
between the old and the new dial set- 
ting will be the amount by which the 
curve has been shifted, and it will also 
be the frequency of the point marked 
by the center line. 

Another point which might be 
made at this time is that the technician 
will probably not wish to view a double 
response like that of Fig. 2 at all 
times. If not, he can move one of the 
halves of the response curve off the 
side of the oscilloscope screen by 
readjusting the tuning controls of one 
of the generators. 

Fig. 3. Response Curve Showing Interfer- 
ence Pickup Caused by the Use of Long Un- 
shielded Leads to the Chromatic Amplifier. 

It was stated previously that 
there is some possibility of pickup 
of interfering signals if the input leads 
to the chromatic amplifier are un- 
shielded. The illustration shown in 
Fig. 3 was taken under extremely bad 
conditions of interference. The output 
signals from a Simpson Model 480 
Genescope were applied through the 
bandpass circuits of a color receiver 
to the chromatic amplifier and from 
there to the Simpson peak -to -peak 
high -frequency probe. The detected 
signal was then displayed on the oscil- 
loscope. The connections between the 
receiver circuits and the chromatic 
amplifier were made with unshielded 
leads about 12 inches long. 

The response curve of the band- 
pass circuit is the low, flat curve 
marked "R" in the figure. The 
large, irregular peaks marked " I" 
were caused by a large fluorescent 
lamp mounted directly above the color 
receiver. When this lamp was turned 
off, the interference disappeared. 

If used with suitable FM and 
RF signals, the chromatic probe and 
chromatic amplifier will provide the 
technician with a video sweep signal 
with which he can check video circuits 

and the bandpass and chrominance 
circuits in color TV receivers. In 
a typical color receiver, the bandpass 
response lies between the approximate 
values of 2.1 and 4.2 megacycles, the 
I -channel response is considered to 
extend from 0 to 1.5 -megacycles, and 
the Q -channel response is considered 
to extend from 0 to 500 kilocycles. It 
can therefore be seen that the band of 
frequencies passed by the chromatic 
amplifier is adequate for checks and 
adjustments of these circuits. 

The chromatic probe is fitted 
with a connector to match the output 
connector on the Simpson Model 480 
Genescope or the Simpson Model 479 
FM -TV generator. There seems to 
be no reason why the probe cannot be 
used with other FM and marker gene- 
rators, provided that some means in 
found to adapt the connectors and apply 
both signals to the probe. 

TRIPLETT MODEL 630 -NA 
VOLT -OHM -MIL -AMMETER 

The new Triplett Model 630 -NA 
volt -ohm -mil -ammeter is shown in 
Fig. 4. This meter has several 
features of special interest; among 
these are the large number of ranges 
offered and a meter circuit which pro- 
tects t he meter movement against 
heavy overloads. According to the 
manufacturer, overloads of 1,000 
times the rated current have been 
applied to the movement without 
damage. The rectifier unit has been 
shielded to permit the use of the instru- 
ment in strong RF fields such as those 
that may be encountered near trans- 
mitters, induction heaters, and similar 
equipment. 

The 70 ranges provided by the 
instrument are as follows: 0 to 120 
and 240 DC millivolts; 0 to .3, .6, 1.5, 
3, 6, 12, 30, 60, 150, 300, 600, 1200, 

Fig. 4. Triplett Model 630 -NA Volt -Ohm - 
Mil -Ammeter. 
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3000, and 6000 DC volts; 0 to 1.5, 3 , 

6, 12, 30, 60, 150, 300, 600, 1200, 
3000, 6000 AC volts; 0 to .06, 0.12, 
.6, 1.2, 6, 12, 60, 120, 600, and 1200 
milliamperes; 0 to 6 and 12 amperes; 
0 to 1000, 10,000, and 100,000 ohms; 
0 to 1, 10, and 100 megohms; -36 to 
+70 decibels of output in 12 ranges; 
and output voltage in 12 AC ranges. 

The dial calibration for this 
large number of ranges is simplified 
through the use of a slide switch. 
When this switch is in the right-hand 
position, all readings are of the value 
indicated on the scales; when the 

switch is in the left-hand position, 
any voltage or amperage reading is 
one half of the value indicated on the 
scale. With this choice, one range 
may be selected so that practically 
any reading may be made to fall in the 
upper half of the scale where the 
accuracy is greatest. 

Accuracy of the meter is stated 
to be 1 1/2 per cent for DC up to 
1,200 volts and 3 per cent for AC up 
to 1,200 volts. Above 1,200 volts, the 
accuracy is 2 1/2 per cent for DC 
and 5 per cent for AC. AC ranges up 
to and including 300 volts are fre- 

OVER 1/2 MILLION 
WELLER SOLDERING GUNS 

Naue teem, ßmglit Pn{ 

rtadio and TV aeuuex+ew 

bleeme ) 
Weller... first to design and patent a soldering gun 

Weller.. . first in performance and features 

Weller... first in value - models as low as $1.95 

ask your distributor for a demonstration 

ELECTRIC CORP. ß2 
Easton,rPat. 

quency compensated for a c c u r a t e 
reading of AC voltages ranging in 
frequency from 30 cycles per second 
to 20 kilocycles. 

When the slide switch is in the 
right-hand position, the sensitivity of 
the instrument is 10,000 ohms per 
volt DC and 5,000 ohms per volt AC. 
With the switch in the left-hand posi- 
tion, the sensitivity is 20,000 ohms 
per volt DC and 10,000 ohms per volt 
AC. 

The meter scale contains a 
mirror sector to eliminate reading 
errors due to parallax. 

The meter is housed in a molded 
black case with an unbreakable window 
that is transparent. 

The dimensions of the instru- 
ment are 3 11/32 by 5 1/2 by 7 1/2 
inches. The weight is approximately 
4 pounds. 

TRIPLETT MODEL 3439 
COLOR -BAR GENERATOR 

The Triplett Electrical Instru- 
ment Co., Bluffton, Ohio, has an - 
nounced a new Model 3439 color -bar 
generator. It is shown in Fig. 5. The 
generator is designed to provide a 
color -bar signal that is useful in 
checking the performance of a color 
TV receiver or in adjusting color - 
phasing and quadrature circuits. The 
signal provides a display of ten color 
bars, each accurately spaced at 30 - 
degree phase intervals. Among these 
are bars corresponding to the colors 
of the R - Y, B - Y, G - Y, I, and Q 
axes. 

The Mode 1 3439 color -bar 
generator provides bothRF and video 
signals. The RF output frequency on 
channel 3 is crystal controlled. Gene- 
rators for channel 2 or channel 4 can 
be supplied on special order. The 
color-subcarrier and sound -carrier 
frequencies are also crystal 
controlled. 

The RF output impedance is ap- 
proximately 300 ohms at the end of 

Fig. 5. Triplett Model 3439 Color -Bar Gen- 
erator. 
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!!!!5 
Fig. 6. Waveform of Color -Bar Signal Pro- 
vided by the Triplett Model 3439 Gener- 
ator. 

the RF output cable. Two video out- 
puts are provided: a low -impedance 
output of 75 ohms, and a high - 
impedance output of 5,000 ohms. 
Either negative or positive video may 
be selected by turning the VIDEO 
switch to the desired position. 

A built-in VTVM circuit provides 
for quick and easy checking of the 
sync -signal, subcarrier, and modula- 
tion amplitudes. Controls that can be 
reached by a screwdriver through the 
front panel are provided for adjust- 
ment of these amplitudes. 

Brightness modulation of the 
color -bar signal can be obtained by 
pressing the MOD. button on the front 
panel. This provides a check for 
possible shift of hue in the bright 
areas of a picture. 

The unmodulated sound carrier 
serves as a guide to precise tuning of 
the receiver being checked. It also 
is a means for checking the sound - 
rejection qualities of a receiver and 
the presence of beat interference be- 
tween the color subcarrier and the 
sound carrier. The sound carrier can 
be removed by pressing the SOUND 
CAR. OFF button on the front panel. 
This provides a more positive 
indication in the foregoing tests. 
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Fig. 7. I -Channel Waveforms of the Color - 
Bar Signal From the Triplett Model 3439 
Generator. 

An oscilloscope display of the 
video signal provided by the Model 
3439 color -bar generator is shown 
in Fig. 6. A wide -band oscilloscope 
was connected to the low -impedance 
output jack to obtain this display. The 
horizontal -hold control of the gene- 
rator and the sweep system of the 
oscilloscope were adjusted to obtain 
the required number of bar signals. 
Notethat a large pulse appears and is 
followed to the right by eleven signal 
bursts. The first of the eleven bursts 
serves the same purpose as the color 
burst of a composite color signal; 
that is, it is a phase reference to 

which the other signals may be com- 
pared. Each succeeding burst repre- 
sents one of the ten color bars pro- 
vided by the instrument, and the color 
of each bar depends upon the phase 
relationship between the bar signal 
and the reference signal. 

The average phase shift from 
one bar to the next is 30 degrees when 
the horizontal -hold control of the gene - 
rator is properly adjusted to provide 
10 color bars. A reference to the 
PHOTOFACT Colorblock Reference 
Chart No. 4 in the December 1954 
issue of the PF REPORTER will show 
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that the R - Y and B - Y phases of 
90 and 180 degrees will be represented 
exactly and that the I and Q signal 
phases will be represented very 
closely. The manner in which this 
type of signal can be used to check 
phase adjustments in a color receiver 
is illustrated in Figs. 7 and 8. 

Figs. 7A and 7B were obtained, 
at the cathode of the I -phase -Inverter 
stage of a color receiver. At this 
point, no Q -signal voltages should be 
developed; and this condition is indi- 
cated in Fig. 7A by zero output for 

the fifth bar (the Q signal). Fig. 7B 
is the response indicating a misad- 
justment of the hue phase control: In 
this case, another bar other than the 
fifth (or Q bar) is on the zero axis. 

Going to the Q channel, we should 
expect to find the I signals on the zero 
axis, as in Fig. 8A. In this example, 
bars No. 2 and No. 8 are at zero amp- 
litude. With the hue phase control 
correctly set, a response such as that 
in Fig. 8B would indicate improper 
functioning of the quadrature circuits. 
In other words, the Q and I channels 

Better sound 
frcm OXFORD 
SPEAKERS . . . 

coitplete line 
from 2' to 1 5".. . 

for all replace- 
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Fig. 8. 0 -Channel Waveforms of the Color - 
Bar Signal From the Triplett Model 3439 
Generator. 

would not be demodulating at a 90 - 
degree phase relationship to each 
other. 

The subcarrier modulation con- 
trol is normally set in the fully clock- 
wise position. If this control is turned 
fully counterclockwise, the color bars 
will be removed from the output sig- 
nal but the signal will still produce a 
visible crosshatch pattern on a re- 
ceiver; and this pattern can be used 
for linearity checks and adjustments. 

The instrument is housed in a 
black case of baked -enamel suede 
finish. The panel is of aluminum, 
silver finished, with black and red 
etched markings. 

The size of the instrument is 
15 11/32 by 11 1/32 by 6 1/4 inches. 
The weight is approximately 16 
pounds. 

PAUL C. SMITH 
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