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Here are wire wound power resistors designed for 
today's servicing requirements. New, rectangular 
design is more compact. Famous IRC element 
is sealed in ceramic case for complete insulation 
and protection. Axial leads are easily soldered 
and speed replacement. Clear, permanent 
markings give full identification. 

2 SíZES-PW-7 seven watts; PW-10 ten watts. 

COST LESS-new, low price for IRC Power Resistors. 

FULL POWER-Conservative ratings permit 
continuous operation at full power. 

NEW VALUES-in keeping with today's needs. 

WIRE WOUND POWER RESISTORS 
in handy Resist -O -Card Assortments 

RF a c a e ¡. 
RESIST -0 CARD ^ ,. . . 
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IRC Resist -O -Cards are easier 

to buy, stock and use. Values 

are printed on each card- 
you always know what you have, 

and you always have what 

you need. Assortments are 

based on popular usage. 

ASSORTMENT JC 19- 
Twenty 7 watt resistors. 
Dealer Price $6.20 

ASSORTMENT 20- 
Twenty 10 watt resistors. 
Dealer Price $6.60 

ORDER NOW-From your 
IRC Distributor 

INTERNATIONAL RESISTANCE COMPANY 
401 N. BROAD STREET, PHILADELPHIA 8, PA. 

W igem, -tit?, ()mutt Sy -MH- 



NOW... 

c 
tY+e farnOus 

TR -2 now 
avs,i9able as a 

fuly 
automatic 

model also 

and Pre -Sold 
for you on TV 

announcements 
across the country 

a 

AR -22 

AR -2 

------ 
AR-1 

models to choose from! 

somatic a type for every need 
... ALL 40% SHARPER TUNING 
than any other ̀ aút matic rotor 

Here is the HEAVY DUTY 

rotor that is so popular every- 

where...NOW COMPLETELY 

AUTOMATIC! Powerful be- 

yond any TV need...it is test- 

ed and proven as the giant of 

the industry. Uses 4 wire cable. 

f(í - COR RgTo, iilll 

The complete, AUTOMATIC 

rotor withTHRUST BEARING. 

Handsome modern design cab- 

inet, uses 4 wire cable. Tested 

and proven by thousands and 

thousands of satisfied users, it 
has everything that could be 

asked for in a popular rotor. 

------------------- 
Same as the AR -2 without the 
thrust bearing. 

C O R N E L L- D U B I L I E R 
SOUTH PL AIN FI E L D, N. J. 

THE RAD 1 A R T CORP. 
CLEVELAND 1 3, OHIO 
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Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 
United States. Write 
for the name of your 
nearest source of sup- 
ply today. 

{r Trademark 

SN 'W STAY OUTS IA E; USE 
SPRAGUE cAPAc IT 'RS INSIDE! 

Don't Be Vague Insist on SPRAGUE 

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. 

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. 

SPRAGUE 

Insist on Sprague 
BLACK BEAUTY® TELECAPS® 

The most imitated capacitor 
Sprague ever introduced. But 
you get Sprague performance 
only when you insist on 
Sprague Telecaps. Hundreds 
of millions are in use today 
as first choice of quality con- 
scious manufacturers and 
servicemen. It's the premium 
molded tubular at no extra 
cost. 

Get your copy of Sprague's latest radio and TV 

service catalog C-610. Write Sprague Products 
Company*, 105 Marshall St., North Adams, Mass. 
'Distributors' Division of Sprague Electric Company 

WORLD'S LARGEST 
CAPACITOR MANUFACTURER 
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W%ATEVER YOU)? FUSE NEEDS MAY 8E - 

You can quickly and easily select a BUSS 
fuse that's right for your fuse application. The 
complete BUSS line includes fuses in sizes 
from 1/500 ampere up, plus a companion line 
of fuse clips, blocks and holders. 

And standardizing on BUSS fuses helps safe- 
guard the product and your reputation because ... BUSS fuses are made to protect - not to 
blow needlessly. 

Every BUSS fuse, normally used by the 
Electronic Industries, is tested in a sensitive 
electronic device that automatically rejects any 
fuse not correctly calibrated, properly con- 
structed and right in all physical dimensions. 

YOU CAN TURN 

TO BUSS FOR THE 

RIGHT FUSE!" 

Let BUSS fuses help protect your profit 

BUSS fuses stay sold because your customers 
stay satisfied. The unfailing dependability of 
BUSS fuses helps prevent irritating and costly 
"kicks" and call-backs. That's why so many 
leading sales and service organizations refuse 
to take a chance with anything less than BUSS 
quality in fuses. 

More information is available on BUSS and 
FUSETRON small dimension fuses and fuse 
holders ... Write for bulletin SFB. 

BUSSMANN MFG. CO. Div. McGraw Electric Co. 

University at Jefferson St. Louis 7, Mo. 

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

USETRO 
TRUSTWORTHY NAMES IN 

ELECTRICAL PROTECTION 
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514Tak 
INCREASED SIGNAL CAPACITY OF 
TV RECEIVERS 

Television receivers must 
operate over a wide range of input 
signals. For the vast majority of 
sets, this range can be placed between 
20 microvolts at the low end and 
100,000 microvolts at the high end. 
It is the function of the AGC system 
to regulate the bias of the RF and 
IF stages so that signals within this 
range will be handled without dis- 
tortion and without overloading. 

The biggest single problem in 
securing satisfactory operation of the 
AGC system results from the fact 
that there is considerable variation 
in the cutoff values of the tubes it 
controls. In the case of the IF sys- 
tem, this refers to the cutoff values 
of 6CB6 tubes because these are the 
ones used most extensively for this 
purpose. 

Experiments with groups of 
6CB6 tubes have been conducted, and 
it has been found that the bias voltage 
needed to cut off the current through 
these tubes will be different for dif- 
ferent tubes. With plate and screen 
voltages set at approximately 150 
volts, the cutoff voltages ranged any- 
where between -5.5 volts and -11.5 
volts. It is reasonable to expect that 
a similar pattern exists for other 
types of tubes. 

Applying These Facts to Servicing 

Now let us see how this varia- 
tion in cutoff voltage affects receiver 
performance. Suppose we have a 
receiver with three IF stages in 
which three 6CB6 tubes are used. 
Assume further that one 6CB6 re - 
quires a bias value of -5.5 volts for 
cutoff, another requires -8 volts, and 
the third requires -10 volts. If we 
distribute these tubes so that the one 
with the cutoff value of -10 volts is 
placed in the first IF stage, the one 
with the value of -8 volts is placed 

in the second IF stage, and the one 
with the value of -5.5 volts is placed 
in the third IF stage, then it will be 
found that the range of signal levels 
to which the set can respond linearly 
is at a minimum. This is because 
the signal is strongest at the third 
IF stage; yet this tube possesses the 
lowest cutoff value. Hence, this tube 
will reach the cutoff point and start 
clipping the signal long before the 
same thing happens in the other two 
stages. On the other hand, if we had 
reversed the order of placement so 
that the tube with the lowest cutoff 
value had been positioned in the stage 
where the signal level was weakest, 
then we would have obtained linear 
operation over a wider range of sig- 
nal levels. 

Checking Tube Cutoff 

The next question is, "How 
can I check the cutoff bias of the tubes 
in a receiver?" We are primarily 
concerned with the video IF tubes 
because these are the ones which will 
most markedly affect set operation. 
One approach is through the use of a 
tube tester. There are on the market 
some tube testers which provide for 
measurement of the actual cutoff bias 
of a tube; therefore, if you have a 
tester of this type, simply pull out 
the video IF tubes from the receiver 
and measure their cutoff values. The 
tubes then would be reinserted in 
accordance with these values - with 
the ones with the smallest cutoff 
values in the stages that handle the 
smallest signals. 

If your tube tester does not 
enable you to measure the cutoff bias 
directly but is instead a mutual - 
conductance tester, then it will pro- 
bably have a knob marked BIAS. In- 
sert the tube into its socket in the 
tester, and set all of the controls as 
instructed on the roll chart for that 
tube. With the test button depressed, 
rotate the BIAS knob until the meter 
pointer is brought to zero. T h i s 
indicates that there is no plate cur - 

MILTON S. KIVER 
President, Television Communications Institute 

rent. Note the setting of the bias 
control. 

Check all other tubes in the 
same way, each time noting the posi- 
tion of the BIAS knob at current cut- 
off. The tube that requires t h e 
greatest rotation of the BIAS knob 
has the highest cutoff value; the tube 
that cuts off with the smallest rotation 
of the control has the smallest cutoff 
value. Note that we are concerned 
with relative values because the 
markings on the bias control do not 
generally represent specific voltage 
values. 

If your tube tester does not per- 
mit either of these methods to be 
used, then you may attempt the fol- 
lowing approach. 

Connect an oscilloscope across 
the load resistor at the output of the 
video detector through a 10,000 -ohm 
isolating resistor. Apply to the input 
terminals of the antenna an RF signal 
that is amplitude modulated. Choose 
a mid -channel frequency, and adjust 
the fine -tuning control until reception 
of the signal is best, as indicated by 
the amplitude of the sine -wave pattern 
on the oscilloscope screen. Gradually 
increase the output from the signal 
generator until the signal shows dis- 
tortion. Note this setting of the output 
control. 

Next, interchange the various 
video IF tubes, and perform the same 
test. For a three -tube IF system, 
there are six different ways in which 
the tubes may be inserted. See 
Table I. 

The tube arrangement that allows 
the greatest input signal before dis- 
tortion occurs would be the best one 
to use. Note that we are simply re- 
arranging the tubes existing in the 
set; we are not replacing any of them 
with other 6CB6 tubes which might 
possess more desirable cutoff 

* * Please turn to page 43 * * 
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The ONLY Way You Can Get 
an Fp Capacitor is to Specify 

P. R. MALLORY 8 CO..Inc. 

MALLORY 

When you ask for 
FP Capacitors... 
be sure you get 
Mallory, not an 
imitation. 

ï 

Why ? 
Because Only Mallory Makes 

FP Capacitors 
They were introduced by Mallory. For over 15 
years they have set the standard of quality and 
performance in the industry. And they are avail- 
able only from Mallory. 

Imitations are available, of course, but they aren't 
FP's ... and they won't have this combination 
of features that are exclusively Mallory- 

85°C construction 
Ability to handle high ripple currents 
Well suited for voltage doubler circuits 
Ideal for use with selenium rectifiers 
Genuine fabricated plate anode 
Corrosive impurities held to less than 
7 parts in 10 million 
Long shelf life 
Long service life 
Fast, twist prong mounting 
Standardized can size 

PR MALLORY8. CO Inc 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES CONVERTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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COLOR 
TRAINING SERIES 

Part XIV of this Color TV Training Series dealt 
with causes of improper monochrome operation and com- 
plete loss of color. This section will discuss some 
additional causes of improper monochrome operation and 
also some probable causes of wrong colors. 

A Color Plate has been included to show what happens 
to the picture on the screen when specific troubles occur 
in the receiver. It should be mentioned that the signal 
used during the photographing of the color -bar patterns 
and the waveforms used in this section can be obtained 
from either the Jackson Model 700 or Model 712 color - 
bar generator. 

EFFECT OF HUM ON MONOCHROME PICTURES 

Normally, the color circuits do not contribute any 
signals to the picture tube during the reproduction of a 
monochrome scene. For this reason, the canse of im- 
proper monochrome operation is generally confined to a 
section of the receiverthroughwhich the luminance signal 
must pass. Troubles of this type were discussed in the 
preceding section of this series. 

In addition, certain troubles in the color circuits 
of a receiver may occasionally affect monochrome repro- 
duction. One such trouble can be defined as hum. Hum 
is usually of the 60 -cycle variety and is commonly caused 
by a short or leakage between the filament and cathode of 
a tube. Fig. D1 of the Color Plate shows the effect of 
60 -cycle hum on a color -bar pattern. 

Hum which develops in one of the stages of the color 
circuits is not difficult to isolate. This is because the 
hum bars produced on the screenwill appear in two specific 
colors when the receiver is tuned to a monochrome sig- 
nal. These colors will be those associated with the re- 
ceiver section which introduces the hum. For example, 
if a 60 -cycle hum originates in the I channel, the hum will 
appear on the screen as wide horizontal bars of orange 
and cyan like those shown in Fig. D2 of the Color Plate. 
If the hum originates in the Q channel, the modulation will 
appear on the screen as green and magenta bars like those 
in Fig. D3 of the Color Plate. 

It is also possible that the hum may develop in the 
matrix section and cause the modulation to appear at the 
control grid of only one of the guns in the picture tube. 
In such cases, the hues produced onthe screen will be the 
primary and complementary colors associated with the 
gun receiving the hum modulation. Hum which modulates 
the red gun will cause the red and cyan bars to appear on 
the screen, as shown in Fig. D4 of the Color Plate. Figs. 
D5 and D6 show the result of hum which modulates the 
green and blue guns, respectively. 

When 60 -cycle hum is caused by a defective tube, 
the trouble can be readily corrected. For instance, if the 
colors which appear onthe screen during the reproduction 

PART XV 
TROUBLE SHOOTING 

by C. P. Oliphant and Verne M. Ray 

of a monochrome picture indicate that the hum originates 
in the I channel, the tubes in this section, beginning with 
the demodulator, should be removed from their sockets 
one at a time until the hum disappears. Replacement of 
the last tube removed will generally correct the trouble. 
If not, the chassis should be removed and an oscilloscope 
used to trace the hum in the conventional manner. 

Sometimes the hum modulation may not be very 
strong, and the colors which contaminate the monochrome 
picture will be pale. This may make it difficult to deter- 
mine whether the hum originates in the I channel or in 
the red -matrix section, because the hues produced in one 
case closely resemble the hues produced in the other. 
It may also be difficult to differentiate between hum in 
the Q channel and hum in the green -matrix section for the 
same reason. In many instances, removing the last tube 
in either the I or Q channel will help to isolate the defective 
circuit. For example, let us suppose that it cannot be 
determined whether the trouble is confined to the I channel 
or to the red -matrix section. If the hum is still in evidence 
after the last tube in the I channel has been removed, the 
trouble should be in the red -matrix section. If the modu- 
lation is no longer apparent when this tube has been 
removed, the trouble must be confined to the I channel. 

WRONG COLORS 

If monochrome operation is normal but improper 
colors are produced during a color transmission, the 
trouble can be classified as reproduction of wrong colors. 
A color can be defined by its hue, saturation, and bright- 
ness. A change in any one of these characteristics will 
cause improper color reproduction. 

A color receiver determines the hue represented by 
the chrominance signal by comparing the phase of this 
signal with the phases of two reference signals. If the 
phase relationship between any two of these signals is in- 
correct, the hues represented by the chrominance signal 
will be reproduced incorrectly. Saturation is determined 
by the amplitude ratio between the chrominance and lumi- 
nance signals. If this ratio is altered in the receiver, 
color saturation will be affected. 

In this discussion, the luminance signal is considered 
to be normal. Although a serious change in the amplitude 
of the luminance signal would affect color saturation, the 
symptoms in such a case should be classified as improper 
monochrome operation rather than wrong colors. 

A number of indications that will help to isolate a 
trouble in a color receiver can be obtained before the 
back cover is removed. After making sure that the re- 
ceiver operates satisfactorily whentuned to a monochrome 
signal, the receiver performance should be checked when 
tuned to a color signal. A good source for such a signal 
is a color -bar generator. By observing the picture pro- 
duced on the screen when the receiver is tuned to a sig- 
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Fig. 12-13. Chrominance and Color -Sync Circuits Used in the RCA Victor Model CT -100 Color Receiver. 
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REFERENCE PATTERNS FO R TROUBLE SHOOTING 
COLOR TV TRAINING SERIES 

Fig. D1. Color -Bar Pattern Showing Presences of 60 -Cycle Hum. Fig. D2. Colors Produced by Hum in the I Channel During Mono- 
chrome Reception. 

Fig. D3. Colors Produced by Hum in tie Q Channel During Mono- Fig. D4. Colors Produced by Hum in the Red -Matrix Section 
chrome Reception. During Monochrome Reception. 

i 

Fig. D5. Colors Produced by Hum in the Green -Matrix Section 
During Monochrome Reception. 

August, 1955 - PF REPORTER 

Fig. D6. Colors Produced by Hum in the Blue -Matrix Section 
During Monochrome Reception. 
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REFERENCE PATTERNS FOR TROUBLE SHOOTING 
COLOR TV TRAINING SERIES 

Fig. D7. Color -Bar Pattern do Which Colors Are Normal. 

Fig. D9. Colors Produced in the Absence of the Q Signal. 

Fig. D8. Color -Bar Pattern in Which Colors Lack Saturation. 

Fig. D1O. Colors Produced in the Absence of the I Signad. 

Dig. D1 1. Colors Produced in the Absence of the Minus -Q Signal. Fig. D12. Colors Produced in the Absence of the Plus -1 Signal. 
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nal from this instrument, several indications may be 
obtained to help isolate the trouble to a particular section 
of the receiver. 

The first step toward restoring normal receiver 
operation is to check for a misadjustment of any front - 
or rear -panel controls that might be causing the trouble. 
The misadjustment of any one of three controls in parti- 
cular may cause the hues represented by a color signal 
to be reproduced incorrectly. These controls are the hue, 
saturation, and fine-tuning controls. 

A misadjusted hue control will cause the phase 
relationships betweenthe chrominance signal and the two 
reference signals to be incorrect. A misadjusted satura- 
tion control will cause the amplitude ratio between the 
chrominance and luminance signals to be incorrect. A 
misadjusted fine-tuning control may cause the signal to 
be distorted so that either or both of these troubles will 
occur. The setting of all three of these controls should 
be checked before it is assumed that the trouble is due 
to a defective tube or component. 

If normal receiver operation cannot be restored by 
the adjustment of controls, the tubes employed in the 
section suspected of causing the trouble should be checked. 
A good method of finding faulty tubes is to substitute one 
known to be good for each one in the suspected section. 
Removal of the back cover will provide access to many of 
the tubes. A number of cabinets have removable tops, a 
feature which makes it easier to get to all of the tubes; 
In the event that proper operation cannot be restored by 
the adjustment of controls or the replacement of tubes, 
the chassis will have to be removed from the cabinet for 
further analysis. 

Loss of Saturation 

One specific case in which the colors represented 
by a signal are reproduced incorrectly can be defined as 
a loss of saturation. This condition is shown by the colors 
in the pattern in Fig. D8 of the Color Plate. By comparing 
this photograph with the normal color -bar pattern in 
Fig. D7, it may be noted that the colors in the bars in 
Fig. D8 appear as pastels instead of saturated colors. 

A pastel is produced by a mixture of white light and 
a fully saturated color. Since white light contains all 
colors, all three of the phosphors must be emitting a per- 
centage of the total light output during the scanning of each 
color bar. This means that the bars which represent the 
primary colors contain some amount of light from the 
other two primaries, and each secondary color contains 
some amount of light from its complementary primary. 
For example, the red bar normally contains only light 
from the red phosphor. When this bar becomes desaturated, 
it will also contain some light from both the green and the 
blue phosphors. The cyan bar normally contains only 
light from the green and blue phosphors. It becomes 
desaturated when light from the red phosphor is added. 

Such a condition is caused by the fact that the sig- 
nals applied to the picture tube are unable to cut off each 
beam at the proper time. The luminance signal is known 
to be normal; therefore, it may be assumed that the de - 
saturation of colors is caused by a deficiency in the color - 
difference signals. It may be further assumed that the 
inability of these signals to cause proper beam cutoff is 
due to insufficient signal amplitude. Since all of the colors 
are desaturated, the signals from both of the demodulator 
sections must be lacking in amplitude. 

In some instance, it may be possible to remedy a 
condition of desaturated colors by advancing the saturation 
control because the setting of this control determines the 

amount of signal applied to the demodulator stages; how- 
ever, if it becomes necessary to advance this control 
beyond its normal setting in order to obtain sufficient 
color saturation, a definite trouble is indicated. 

There are two possible causes for this trouble. 
Either the chrominance signal applied to the demodulator 
stages is lacking in amplitude or the CW reference 
signals applied to these stages are lacking in amplitude. 

Fig. 12-13 shows the color circuits used in the RCA 
Victor ModelCT-100 color receiver. Inthis receiver the 
tubes which might cause a loss of saturation are the band- 
pass amplifier, the quadrature amplifier, and the burst 
amplifier. A weak tube in the bandpass-amplifier stage 
will not provide the proper amplification of the chro- 
minance signal, and a weak tube in the quadrature - 
amplifier stage will not provide the proper amplification 
of the 3.58 -mc reference signal. A weak tube in the 
burst -amplifier stage may not amplify the burst signal 
a sufficient amount to cut off the color killer completely. 
This would increase the bias on the bandpass amplifier 
and reduce the amount of amplification provided by this 
stage. 

Chrominance Signal Lacks Amplitude 

If replacement of the bandpass amplifier, quadrature 
amplifier, or the burst amplifier does not correct the 
loss in saturation, the chassis should be removed and the 
signals at the input of the demodulator stages should be 
observed on an oscilloscope. The chrominance signal 
should appear as shown by the waveform in Fig. 12-14. 

9V 
P -P 

-i 

Fig. 12-14. Normal Waveform of the Chrominance Signal at 
the Input of the Demodulator Stages. 

041111-9 
-T 

.4V 
P -P 

Fig. 12-15. Normal Waveform of the Signal at the Grid of the 
Bandpass Amplifier. 

If the chrominance signal is lacking in amplitude 
at this point, the signal should be observed at the grid of 
the bandpass amplifier. The normal waveform of this 
signal is shown in Fig. 12-15. A lack of signal amplitude 
at this point is an indication that the 4.5 -mc trap in the 
cathode circuit of the first video amplifier may be de - 
tuned and is presenting a high impedance at the frequency 
of the chrominance signal. 

If a normal signal can be observed at the input of 
the first video amplifier, the adjustment of the 4.5 -mc 
trap should be checked. Normally, the signal at the grid 
of the first video amplifier will appear as shown by the 
waveform in Fig. 12-16. If the signal at the input of the 
video amplifier is not normal, the passband of the video 

* * Please turn to page 31 * * 

August, 1955 - PF REPORTER 11 



SERVICE 

DEALERS: 
ask your 

eaYTNEoN 

Tube 

Distributor 
for these 
wonderful 
sales 
helps... 

Tube and Tool Carrying Cases 
Two sizes - hold both tubes and repair tools 

Cardboard Cutout Trucks 
With your name - give them to the children 

Aluminum Snap -Out -Form Pocket Case Triplicate Invoice Sets 
Protects forms, looks businesslike Provides 3 copies of each bill 

14 -Point Check -Up 
Card 

Hang on set to 
show adjustments made 

1- 

We mcoramutO -1 RO5 m, rssox 1.1AVMlro As s'uw. \ 

t Drop Cloth 
To show customers you care 

Go -Getter 
Picks up small parts 

where hands can't reach 

Window Displays 
To sell your service to passersby 

DEALERS NAME 1` 
TELEVISION RADIO SERVICE 

RAYTHEON TELEVISION ANO 
R AD1O TUBRS 

Illuminated Outdoor Sign 
A real traffic stopper 

Window Streamer 
Sells check-up service 

You ain't seen nuthin', until you see the sensational collection of sales and shop aids in 
the new Raytheon BALL -OF -FIRE BUSINESS BUILDERS booklet. Pictured are a few of 
the new additions to Raytheon's already famous collection of tried and tested promotion 
items. For years, Service Dealers from coast -to -coast have been relying on Raytheon sales 
aids to help them get more than their share of business, using Raytheon Shop Aids to help 
them work more efficiently, and effectively. 

Many items are free, the rest are 'way below normal cost. Ask your Raytheon Tube Dis- 
tributor for a free copy of the new Raytheon Booklet or write to Department P, Raytheon 
Manufacturing Company, Receiving and Cathode Ray Tube Operations, Newton 58, Mass. 

/NEy RE 

' ` RAViHo" 
'k1n, 

Ó 
, 

/. 
G.s. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Ì Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes' 

all these: Semiconductor Diodes and Transistors Nucleonic Tubes Microwave Tubes 
Wanrerrae 6A g/ffliferrrcti. 
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TRANSPORT MECHANISM 

in AMPmX 

The Seventh in a 

Series of Articles Devoted to 

the Principles of 
Magnetic Recording 

The mechanical section of the 
Ampex Model 600 magnetic -tape re- 
corder is an example of a professional 
quality of tape -transport mechanism 
which is driven in all operating modes 
by a single one -speed motor. It is 
designed to handle 7 -inch or smaller 
tape reels and to operate at a tape 
speed of 7 1/2 inches per second. 

Specifications 

Some of the operating specifi- 
cations of the Ampex Model 600 are: 

Flutter and Wow - below 0.25 per 
cent. 

Starting Time - instantaneous 
(tape accelerates to full play -record 
speed in less than one second). 

Stopping Time - less than one 
second. 

REEL HOLD-DOWN 
KNOBS 

SUPPLY REEL 

TAPE GUIDE 

HEAD -ASSEMBLY 'LAY -RECORD 

COVER f CONTROL 

RECORD \ REWIND AND 
SAFETY BUTTON - - 'fASLFORWARD 

CONTROL 

Fig. 1. Front View of Tape -Transport Mechanism of Ampex 
Model 600 Magnetic -Tape Recorder With 7 -Inch Reels in Place 
and Tape Threaded. 

Fast -Forward or Rewind Time 
90 seconds for full 1200 -foot reel. 

by ROBERT B. DUNHAM 

recorded signal and prevent t he 
accidental breaking or spilling of the 
tape because of mishandling of the 

- controls. 

Playback Timing Accuracy - ±0.2 
per cent (±3.6 seconds in a 30 -minute 
recording). 

Operation 

Operating modes of STANDBY, 
PLAY, RECORD, REWIND, and FAST 
FORWARD are accomplished in this 
compact unit (shown in Fig. 1) through 
a system of pulleys, belts, a n d 
clutches driven by the single -speed 
synchronous motor. The correct se- 
quence of movements is maintained 
when the mechanism is started or 
stopped in any one of the operating 
modes. Interlocks are provided to 
prevent the turning of either of the 
two controls when the other is in an 
operating position. 3uch interlocks 
prevent the accidental erasing of a 

CAPSTAN IDLER 

PRESSURE ROLLER/ 

-UP REEL 

+ CAPSTAN 
RECORD 

HEAD 

PLAYBACK 

MONITOR 
HEAD 

ERASE 

HEAD 

As can be seen in Fig. 2, no 
pressure pads are used in the Model 
600. Consequently, correct tape 
tension must be maintained during 
the play and record modes so that the 
tape will make constant and uniform 
contact with the faces of the erase 
head, record head, and playback - 
monitor head. This tension must also 
be relaxed during the rewind and fast - 
forward modes to avoid unnecessary 
wear on the tape and heads. 

It is difficult to explain and show 
how the tape -transport mechanism 
accomplishes the desired results be- 
cause of the number of parts and the 
manner in which they must be hidden 
in the small space they occupy. But 
with the aid of the photographs in Fig. 3 

* * Please turn to page 36 * * 

TAKE-UP REEL ¡.----/ TURNTABLE 

PERFORATED 

METAL PANEL 

e . 
SUPPLY REEL 

TURNTABLE 

Fig. 2. Front View of Transport Mechanism With Cover Removed 
From Head Assembly. 
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TAKE THE ROAD TO 

EXTRA PROFITS... 

New STANCOR Auto Radio 
Transformer Replacement 
Guide, the most complete ever 
published. This valuable book 
lists accurate replacement data 
for over 540 car radios, built or 
used by over 40 manufacturers. 
Both vibrator powers and audio 
outputs are included. It's avail- 
able FREE from your CHICAGO 
STANDARD distributor 

-6481 
Exäct 

REPAIR 
AUTO RADIOS 
quickly, easily with 

STANCOR 
EXACT REPLACEMENT 

AUTO VIBRATOR 

TRANSFORMERS 

Bartle( 

auto vit 
orrraeis are. f it 
t e$ of thel orig' 

oJ'ep 

co 
-617"PñZ re. 

8001oguK [" - 

P-6473, 
ct Kte 

fu 
als 

ace 

h 

NEIN 
RI 

Palai 

3.3 

CHICAGO STANDARD TRANSFORMER CORPORATION 

3594 ELSTON AVENUE CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., e31 Greenwich St., New York 13, N.Y. 
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Standard Coil T -Series Tuners 

Many manufacturers are in- 
corporating in their new lines of 
television receivers a new T -Series 
of Standard Coil tuners. One of the 
T -Series tuners is shown in the 
photograph of Fig. 1. It can be seen 
from this picture that the outward 
appearance of the tuner resembles 
that of a majority of the earlier 
turret designs. 

These new tuners are available 
in four basic types that differ in their 
electrical characteristics: 

1. Tuners coded TA use a pentode 
RF amplifier and are designed for 
receivers having 21 -mc IF systems. 

2. Tuners coded TB also employ 
pentode RF amplifiers but are built 
to be used with 41 -mc IF systems. 

3. Tuners coded TC have cascode 
RF amplifier stages and are intended 
for 21 -mc IF systems. 

4. Tuners coded TD also employ 
cascode RF amplifiers but are de- 
signed to be used with 41 -mc IF 
systems. 

There are a few variations in 
these four basic styles. They have 
provisions so that they will operate 
with either a 6.3 -volt parallel - 
filament system or with the newer 

DETENT 

PLATE 

OSCILLATOR 
COIL 

RETAINING 

SPRING 

t 

\.. 

MIXER -GRID RF PLATE ANTENNA 
COIL COIL COIL 

exam -in -1-e 

eeativie.1 

Fig. 1. Standard Coil T -Series Tuner. 

600 -milliampere series -filament 
strings. The Standard Coil Company 
is also producing these units with 
12 -position or 13 -position turrets 
and with metallic or insulated tuning 
shafts, whichever the receive r 
manufacturer desires. 

In the many different receivers 
employing this type of tuner, the 
service technician may find a wide 
variety of antenna -input circuits and 
IF output circuits. Various filter 
networks may have been added to the 
basic design by the receiver manu- 
facturer, and various coupling cir- 
cuits may have been added between 
the mixer and the first IF amplifier. 

DETENT 

PLATE 

OSCILLATOR RF PLATE 

COIL COIL 

MIXER GRID 

COIL 

ANTENNA 
COIL 

BONDING 
STRAP 

ANTENNA 
TRIMMER 

RF PLATE 

TRIMMER 

CLIP FOR UHF 

MIXER CRYSTAL 

by LESLIE D. DEANE 

The most noticeable difference 
in appearance between the newer and 
the previous Standard Coil tuners is 
in the turret and its channel insert 
strips. The contrast in appearance 
between the two turret assemblies is 
apparent in Fig. 2. In the new unit, 
the coils required for each individual 
channel are all mounted on a single 
insert strip. Each strip is held in 
position by spring tension at point A , 
and the opposite end of the strip is 
inserted into a slot in the detent plate 
at point B. The detent plate in the 
T -Series of tuners is very similar to 
the detent plate in earlier models 
exceptthat it is located in a different 
position, indicated in Fig. 2. The 
turrets in the new tuners are also 
lighter in weight and shorter in 
length than those employed in the 
earlier designs. 

The channel insert strips may 
be easily removed by exerting pres- 
sure on the retaining spring and by 
lifting outward on the strip. When 
removing the strips from the turret, 
care should be taken to avoid 
damaging the antenna coil which is 
located at the rear of each strip. The 

* * Please turn to page 53 * * 

IF OUTPUT 
POINT 

ANTENNA 
TERMINALS 

MIXER -PLATE 

COIL 

RF TEST 

POINT 

BONDING 
STRAP 

MIXER -GRID 

TRIMMER 

Fig. 2. Turrets and Strips From Standard Coil Tuners of the New 
T -Series (at left) and an Earlier Type (at right). Fig. 3. Top View of T -Series Tuner With Cover Plate Removed. 
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TOP performance 
for TV anywhere! 

Pedera/5 
"ALL-STAR" 
LEAD-IN TEAM 
Urban, fringe or distribution system .. . 

heat, rain, dust, snow, ice, salt spray, 

polluted air... whatever the conditions 

you'll find a winner in these dependable 

Quality -Controlled Cables by "FTR" 

North, East, South, West ... wherever there are TV cus- 
tomers ... Federal's "All -Star" Lead-in Team can be de- 
pended upon to deliver championship performance ... ! 

These six popular types are outstanding examples of 
the quality, ruggedness, efficiency and long life built 
into every foot of Federal Cable. Whatever the run re- 
quirements or local weather conditions the Federal "All - 
Stars" will score high in satisfaction ... with you and 
your TV customers. 

Federal lead-ins can be installed with utmost confi- 
dence, because they are engineered and manufactured by 
a pioneer cable maker ... and "Certified by a World of 
Research"... through the International Telephone and 
Telegraph Corporation. 

Check the high points of Federal's "All -Star" Lead-in 
Team ... then get in touch with your Federal Distribu- 
tor. Always specify "Federal"... keep those TV installa- 
tion profits instead of paying them back in call-backs! 

"America's leading producer of 
solid dielectric cables" 

TV -1190 

TV -2000 

TV -1182 

TV -1184 

RG -11 /U 

59/U 
Type 

Economical and Efficient 
TV -1190- 300 -ohm heavy-duty lead-in 
with 90 mil. web. Has 7/#28 copper 
strands. Economical and highly effi- 
cient. Insulated with Federal -devel- 
oped "silver" polyethylene for rug- 
ged service and long life. 

Another Low-cost Leader 
TV -2000 -300 -ohm dumbbell -shaped 
lead-in with 55 mil. web. Has 7/#30 
copper strands. A high -value, low- 
cost type for the average installation. 
Cinnamon -brown color is protection 
against ultra-violet. 

Heavy-duty Type 
TV -1182 -300 -ohm deluxe type heavy- 
duty lead-in with 90 mil. web, insu- 
lated with Federal's "silver" poly- 
ethylene. Resists weather, heat and 
sun. Very low line loss in fringe 
areas. Outstanding for long life. 

Quality plus Economy 
TV -1184- 300 -ohm dumbbell -shaped, 
standard, economy type lead-in for 
installations in urban areas where 
there are no unusual conditions. Cin- 
namon -brown color is highly effec- 
tive in resisting ultra-violet. 

C -TV Primary Lead-in 
RG -11/U -75 -ohm shielded low -loss 
coaxial. One of the best small -diam- 
eter cables. Tops as a Community TV 
primary lead-in. Also can be used 
with unbalanced input TV receivers 
in low signal strength areas. 

C -TV Secondary Lead-in 
59/U Type - 73 -ohm coaxial lead-in 
Highly efficient as a Community TV 
pole -to -house tap -off. Meets all needs 
wherever a high-grade installation is 
a must. Ideal for use with unbalanced 
input TV receivers. 

For data on other types, write Dept. D-4118 

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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71,0te,d duc 

TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

Fig. 1. Probescope Model P0-1 Oscillo- 
scope. 

Probescope Model PO -1 

The Probescope Model P0-1 is 
a compact and portable oscilloscope 
designed for convenience, speed, and 
ease of operation. It is made by the 
Probescope Co.,, Long Island City, 
New York and is shown in Fig. 1. 

The main feature of the instru- 
ment is the probe which consists of 
a 1CP1 cathode-ray tube mounted in 
a mu -metal shield. The entire probe 

Fig. 2. Probe Assembly of the Probescope 
Model P0-1. 

is then covered with insulating mate- 
rial of black phenolyte. The entire 
probe assembly measures 7 1/2 
inches long and 1 1/2 inches in di- 
ameter and is permanently connected 
to the body of the Probescope by a 
3 1/2 -foot cable. 

Fig. 2 shows the comparative 
size of the probe as it is held in the 
hand. Fig. 3 shows the Probescope 
being used to view the waveforms in 
the horizontal -oscillator circuits of 
a television receiver. It can be seen 
from these illustrations that the 
instrument occupies very little bench 
space. The cabinet size is 6 inches 
high, 9 inches wide, and 5 inches 
deep. 

Adjustments can be made by 
means of the following front -panel 
controls: vertical gain, horizontal 
gain, vertical positioning, horizontal 
positioning, intensity, sync amplitude, 

Fig. 3. Probescope 
Model P0-1 Being 
Used to View Wave- 
forms in a TV Re- 
ceiver. 

by Paul e smith 

vernier frequency, and sweep rate. 
The sweep -rate control is a five - 
position switch calibrated from 20 
cycles to 30 kilocycles. 

No focus adjustment is provided 
inasmuch as the focus is sharp for 
all positions of the intensity control. 
The trace obtained is very brilliant 
and can be easily seen under any 
normal viewing conditions. 

The probe is equipped with a 
banana type of tip. A sharp -pointed, 
conical tip which may be slipped over 
the banana tip is also supplied. 

The deflection sensitivity of 
the vertical amplifier is stated as 
being 100 millivolts for full-scale 
deflection. Other specifications from 
the manufacturer are: a frequency 
response in the vertical amplifier of 
7 cycles to 70 kilocycles between 
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the dtünate 

ute 

DU MONT 
HI -LITE 

in replacement 
PICTURE TUBES... 

PICTURE TUBE 

Du Mont Twin -Screen Hi -Lite picture tubes are the ultimate 
in brightness, clarity, and sharpness. A scientifically applied 
"twin" aluminum surface reflects a large amount of light 
forward to the screen, light that is ordinarily lost inside the tube. 
This bonus feature enables more than double the light out -put 
of ordinary picture tubes, resulting in sparkling contrast. The same 
high -resolution electron gun used in other quality Du Mont picture 
tubes is also used in the Twin -Screen Hi -Lite tubes. The focus quality 
in Du Mont Twin -Screen Hi -Lite tubes has never been sacrificed for the 
sake of brightness. For better -than -new set performance, for the ultimate 
in television pictures, replace with a Du Mont Twin -Screen Hi -Lite picture tube. 

DU MONT 
Replacement Sales, 

Cathode-ray Tube Division, 
Allen B. Du Mont Laboratories, Inc. 

Clifton, N. J. 
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3 -db points, and a vertical -input im - 
pedance of 2.2 megohms shunted by 
a 100-mmfd capacitance. 

New Features Recently Added to the 
Triplett Model 3423 Tube Tester 

A number of new features have 
been added to the Triplett Model 3423 
tube tester, thus increasing the num- 
ber of tests that may be performed 
with the instrument. 

The tester may be set up to 
check transistors and crystal diodes. 
Because of rapid changes in tran- 
sistor data, a separate instruction 
sheet is included with the manual, 
and it lists settings for testing 23 
types of transistors and 24 types of 
crystal diodes. 

Very comprehensive tests for 
leakage and shorts may be made. 
Shorts and leaks of less than 250,000 
ohms will be indicated by a glow on 
the neon indicator. Leakages of 
higher value may be measured di- 
rectly by means of a leakage scale 
on the meter of the instrument. This 
meter is calibrated for a range up 
to 10 megohms. The full-scale 
deflection of the meter is just past 
the 10-megohm mark. 

Checks for open elements may 
be performed in connection with the 
shorts test. If the shorts test for 
any element indicates that no short 
is present, the element can then be 
tested for an open condition by press - 
ing a button. An up -scale movement 
of the pointer when the button is 
pressed indicates that the element 
is functioning. 

A sensitive test for noise may 
be performed through the use of two 
pin jacks on the tester panel. Ordi- 
nary headphones may be connected 
across these terminals, or the out- 
put from the jacks may be fed to the 
antenna input of a radio receiver for 
amplification of the noise pulses. 
If desired, the noise pulses can be 
viewed by feeding them to the 
vertical input of an oscilloscope. 

WIN-TRONIX Model 150 Rainbow 
Generator 

The WIN-TRONIX Model 150 
rainbow generator pictured in Fig. 4 
furnishes a signal which, according 
to the manufacturer, may be used in 
adjustment or alignment of the fol- 
lowing color circuits: 

1. The 3.58 -mc burst -amplifier 
circuit. 

2. The 3.58 -mc reference - 
oscillator circuit. 

3. The 3.58 -mc phase -compa- 
rator circuit. 

4. The circuit associated with 
the master phase control (or hue 
control). 

5. The demodulator circuits. 

6. The quadrature -phase circuits. 

7. The matrix (or adder) circuits. 

8. The color -killer circuit. 

The instrument will provide checks 
of over-all receiver performance and 
of demodulation gain. WIN-TRONIX 
equipment is manufactured by Win- 
ston Electronics, Inc. 4312 Main 
Street, Philadelphia 27, Pa. 

The Model 150 generator pro- 
vides an RF signal tunable fro m 
channels 2 through 6 on fundamental 
frequencies. This signal is modu- 
lated 30 per cent by the 3.58 -mc 
color subcarrier. The color sub - 
carrier is made to scan all color 
phases from 0 to 360 degrees when 
the generator is set at +1 on the 
RAINBOWS dial. A ny number of 
rainbow patterns from 1 to 8 may be 
obtained by adjusting the RAINBOWS 
dial. With the dial set at zero, a 
3.58 -mc reference signal is obtained. 
(A 3.579545 -mc crystal may be in- 
stalled for crystal control of this 
frequency reference.) When the 
RAINBOWS dial is set at -1, the order 
of the colors in the pa t t e r n is 
reversed. 

Each rainbow pattern contains 
bars of red, magenta, blue, cyan, and 
green. To the average observer, the 
red, blue, and green colors will pro- 
bably be most evident. The magenta 
bar will appear as a narrow transition 
bar between the red and blue bars, 
and the cyan bar will appear as a 
narrow transition bar between the 
blue and green bars. As the contrast 
and color -saturation controls of the 
receiver are advanced until the re- 
ceiver is overloaded, all the color 
bars become more distinct and the 
transition between each bar is more 
definite. 

A 60 -cycle luminance signal 
may be obtained by moving the func- 
tion switch from CHROMA to LUMI- 
NANCE. At this setting, the receiver 
screen will be divided horizontally 
by one dark bar and one light bar. 
This type of signal may be used for 
matrix and adder checks or 
adjustments. 

All signals are produced as 
RF modulation at the particular 
channel frequency selected. The out- 
put cable is a 300 -ohm twin lead for 

Fig. 4. WIN-TRONIX Model 150 Rainbow 
Generator. 

connecting to the 300 -ohm antenna 
terminals of the receiver. 

The instrument is quite com- 
pact, measuring 8 by 5 by 4 inches 
and weighing 3 1/2 pounds. 

The instruction manual accom- 
panying the Model 150 rainbow gene- 
rator contains examples of a number 
of applications of the instrument. 
Illustrative diagrams are provided 
to show bar patterns obtained under 
normal and abnormal receiver 
operation. 

The waveforms developed by 
the generator signal at important 
points in a color receiver are also 
shown, together with instructions in 
the text for proper interpretation and 
any necessary adjustments. 

In our laboratories, a few ob- 
servations were made using the 
Model 150 rainbow generator with a 
color receiver having I and Q de- 
modulators. Fig. 5 is the waveform 
that was observed in the I demodu- 
lator circuits. The waveform 
consists of a sine wave with a 
square -wave pulse superimposed 
upon it. The position of the square - 
wave pulse with respect to the phase 
of the sine wave depends upon the 
particular setting of the hue phase 
control, and this fact is used as an a 
aid to proper setting of this control. 

Once it has been determined 
that the hue control is correctly ad- 
justed, the oscilloscope probe is 
moved to the Q channel where an in- 
dication of correct or incorrect ad- 
justment of the quadrature trans- 

* * Please turn to page 54 * * 

Fig. 5. Waveform of the I Signal in a Color 
Receiver Using the WIN-TRONIX Model 150 
Rainbow Generator. 
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SERVICING MODULAR TV 

Advance Information on 

Service and Replacement 

What is a modular TV receiver? 
This question might be asked by any- 
one reading the title. A modular TV 
receiver is one which uses modules 
as a part of its circuitry. Such a 
statement is like answering a question 
with a question because the normal 
reaction is now to ask, "What' s a 
module?" According to Webster, a 
module is " a plan or design on a 
small scale." This definition applies 
very well to the modules which have 
been designed for use in TV receivers. 

Before we get into the technical 
discussion of modules, it should be 
pointed out that modules were de- 
signed in an effort to reduce the cost 
of the assembled receiver and to 
provide longer and more consistent 
receiver operation. Modules were 
not specifically designed to make 
servicing easier. Those of us in the 
service industry may jump to the 

Fig. 1. Typical Module Unit for use in TV 
Receivers. 

RECEIVERS 

by William E. Burke and W. W. Hensler 

conclusion that we are again the for- 
gotten men. Before doing so, we 
should keep in mind that nearly all 
design work is done with two main 
aims in view: (1) minimum cost and 
(2) customer satisfaction. The first 
point is self-explanatory. The sec- 
ond point is intended to cover all 
phases of customer reaction from the 
first moment he sees the product 
until it is removed from service. 
Although many designs are steps 
forward as far as these aims are 
concerned, they may present some 
difficulties to the service technicians. 

There is a natural tendency for 
the service technician to suspect that 
in the over-all design of TV receivers 
very little consideration has been 
given to servicing requirements, but 
such is not the case. On the con- 
trary, many receiver features have 
been incorporated in order to make 
servicing easier. For example, in 
most receivers, sockets and plugs 
are used to connect such things as 
the speaker and the deflection yoke 
to the chassis. Many table models 
are designed so that the cabinets can 
be removed from above to give easy 
access to the chassis. 

The use of modules in TV re- 
ceivers will also afford certain ad- 
vantages in servicing; but at the 
same time, their use may present 
some problems that would not be 

encountered in a receiver that is 
wired conventionally. Most of these 
problems, however, can be overcome 
if the service technician keeps him- 
self informed of developments in this 
new field. This article is intended 
to be instrumental in providing the 
service industry with information 
about the construction of modules, 
the technique of servicing receivers 
using modules, and the correct pro- 
cedure in replacing modules. With 
this information, the service techni- 
cian should be able to approach a 
service job on a modular receiver 
with confidbnce. 

What Is a Module? 

A module is a component. It 
possesses certain electrical char- 
acteristics and may be wired into a 
TV receiver as a single unit. Just 
as a resistor is used to provide a 
certain resistance to electron flow 
and just as a capacitor is used to 
present an impedance to alternating 
current, several resistors and ca- 
pacitors can be combined into a 
single unit which will perform a 
specific function. A module is so 
designed that a combination of re- 
sistors, capacitors, and coils is 
contained within a small compact unit. 

A representative module is 
made up of several ceramic wafers 
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(A) Conventional Schematic Diagram of Vertical -Output Circuit. 

which are held in position with twelve 
wires called risers. These wires 
serve as electrical connections be- 
tween wafers and as mechanical sup- 
ports for the wafers. The resistive, 
capacitive, and inductive elements 
can be placed on either side of each 
wafer. The leads of these elements 
are connected to the riser wires 
which provide continuity to the chassis 
wiring. If a tube is required in the 
circuit, a tube socket may be mounted 
on the top of the first wafer; then 
the terminals of the tube socket are 
connected to the proper riser wires. 

A typical module unit is shown 
in Fig. 1. The wafers are square, 
and the riser wires are brought out 
around the socket. The unit is de- 
signed to mount in a square hole in 
the chassis board. The particular 
module in Fig. 1 contains a complete 
sync -separator circuit and a vertical - 
integrator circuit. These circuits are 
made up of a tube socket, s ix 
capacitive elements, and thirteen 
resistive elements. When this module 
is incorporated in a receiver, B+ and 
filament voltages and the composite 
video signal are applied to the proper 
riser wires. Horizontal -sync pulses 
of both polarities and a completely 
integrated vertical -sync signal are 
available at the output risers. Thus, 
this single module unit performs the 
complete function required of a section 
of the receiver. 

By checking the input signal and 
the three output signals, the technician 
can determine whether the module 
is operating properly. If it is not, he 
does not need to be concerned with 
the element in the module that failed. 
His only concern is whether the com- 
ponent as a unit is bad and needs re- 
placement. Before continuing with 
the discussion about servicing, let 
us examine more closely the con- 
struction details of modules and their 
mounting arrangements. 

Construction Details of Modules 

One point that should be under- 
stood about modules is that they do 
not contain circuits which are pe - 
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(C) Complete Module for Vertical -Output Circuit. 
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Fig. 2. A Module and Its Circuitry. 

culiar only to modules. Most any 
circuit or portion of a circuit can be 
built into a module. To understand 
how this is done, refer to Fig. 2. A 
schematic diagram of a typical 
vertical -output circuit is shown in 
Fig. 2A. The same circuit is shown 
in Fig. 2B, but note that encircled 
numbers are shown next to the lines 
at the points where they enter the 

dotted box. The dotted box is used 
to enclose the parts which are con- 
tained within the module. Each en- 
circled number indicates the number 
of the riser wire which is used to 
make a particular connection. 

Fig. 2C is a photograph of a 
module into which the circuit of Fig. 
2B has been incorporated. Five 
wafers are used. The three capaci - 
tors and two resistors shown in the 
schematic of Fig. 2B are contained 
withinthis module. Thesefive parts, 
plus the tube socket and all inter- 
connections, are thus included in a 
single component. 

A module should not be consid- 
ered as merely a new type terminal 
strip because conventional resistors, 
coils, or capacitors are not mounted 
on modules. Instead, the elements 
are either of the printed -circuit type 
or are specially designed to facilitate 
their mounting on the wafers. Fig. 
2D illustrates the layout of the re- 
sistors and capacitors employed in 
the module of Fig. 2C. The socket 
is mounted on the top of wafer No. 1, 
and all connections from the socket 
to the riser wires are made on the 
b o t t o m of the wafer. On some 
modules, connections from the socket 
to the riser wires may also be made 
on the top side of wafer No. 1. Note 
that the connections from the socket 
terminals to the riser wires corres- 
pond to those shown on the schematic 
of Fig. 2B as follows: pin 2 to riser 
3, pin 4 to riser 1, pin 5 to riser 6, 
pin6 to riser 7, and pin 9 to riser 11. 
Measurements of signals at all socket 
terminals can be made at the appro- 
priate riser wires which are identified 
on the schematic diagram. 

Wafer No. 2 contains R81 and 
R82. R81 is specified on the sche- 
matic as being a 150K -ohm, 1 -watt 
resistor; and it is connected between 
risers 4 and 11. The drawing in Fig. 
2D shows that R81 is actually made 
up of two 75K -ohm resistors which 
are connected in series to provide 
the required resistance. Each of 
these resistive elements is rated at 

* * Please turn to page 49 * * 
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ask your jobber 
for the whole story 

of the... 

ist NEW DESIGN 
of selenium rectifiers 

in over 20 years 

because the new Pyramid 

Kool-sel design is so revolutionary 

and because its features 

themselves sell so immediately 

Pyramid has prepared this 

hand -sized flip chart, which 

tells at a glance all about such 

features as No Center 

Mounting and the Secret 

Barrier Layer of Pyramidium 

and explains the principles 

that make Kool-sel rectifiers 

superior to any on the market. 

SELENIUM RECTIFIERS 

DISTRIBUTOR DIVISION 

PYRAMID 
ELECTRIC COMPANY 
1445 Hudson Blvd. North Bergen, N. J. 
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Most high quality home music 
systems are composed of three or 
more separate pieces of audio equip- 
ment. As an example, we can point 
out that the basic system usually con - 
sists of a phonograph pickup, an amp- 
lifier, and a loudspeaker. Since these 
are separate and isolated units, cables 
must be employed to feed the signal 
from one to the other. Power and 
control cables, in addition to those 
carrying the signal, are required in 
the more elaborate audio systems in 
which tuners, recorders, preamp- 
lifiers, amplifiers, and large loud- 
speaker systems are used. 

Cables and the connectors, 
plugs, and receptacles used with them 
are so important and are used in such 
large numbers in audio work that they 
deserve some discussion. In the com- 
mercial and professional audio fields, 
cables and connectors are considered 
to be so important that much effort 
has been put into their design and 
construction to ensure consistent and 
uninterrupted service. 

Experience shows that main- 
tenance and repairs are required 
sooner or later on cables and con- 
nectors which are subjected to rough 
usage and on those which are handled 
and used in continuous service. Care 
must be taken to attach a plug or 
receptacle in the proper manner; 
otherwise, there is a possibility that 
trouble will develop at some inoppor- 
tune time. 

Assembling and making cables 
is an old familiar procedure to an 
experienced audio technician; but 
with cables and connectors available 
in such a wide variety of types and 
sizes, the inexperienced man can en- 
counter difficulties. Anyone will have 
to admit that some connectors are 
complicated and require detailed 
instructions when assembled for the 
first time. It might be well to point 
out that when the term cable is men- 
tioned, a complete cable fitted with 
necessary connectors is implied in 
many instances, particularly when the 
specific use of the cable is also 
mentioned as in the case of a micro- 
phone cable, for example. 

CABLES and 
CONNECTORS 

Suitable power and control 
cables are usually supplied with the 
major pieces of audio equipment used 
in a home music system. Sometimes, 
if the complete cables are not supplied, 
appropriate connectors are furnished 
so that suitable cables can be assem - 
bled. In cases in which units of dif- 
ferent manufacture are combined to 
form an audio system, the cables 
furnished with the equipment may have 
to be modified or new and special 
cables may have to be made. 

Plugs and connectors suitable 
for use on signal cables are sometimes 
supplied with equipment, but complete 
cables of this type are seldom fur- 
nished. Therefore, it is usually neces- 
sary to make t he proper type of 
shielded cables to carry the signal 
from one unit to the other. 

Phono -Pickup Cables 

Of all the many cables and con- 
nectors used inhome music systems, 
the most familiar ones are probably 
the phono plug and cable used to con- 
nect the pickup cartridge to the input 

IA) 

SHIELDED 
SINGLE -CONDUCTOR 
CABLE 

IB) 

TWISTED -PAIR CABLE 
(NOT SHIELDED) 

PHONO PLUGS 

Fig. 1. Two Types of Phono -Pickup Cables. 

by ROBERT B. DUNHAM 

of the preamplifier or amplifier. Two 
examples are shown in Fig. 1. 

Very flexible, single -conductor, 
shielded cables (Figs. lA and 2A) are 
normally used with most pickups - 
particularly with crystal, ceramic, 
and high -impedance magnetic types 
such as those made by General Elec- 
tric and the Audak Company. A 
twisted pair with no shield is some - 
t i m e s used with low -impedance, 
magnetic cartridges such as those 
made by the Fairchild Recording 
Equipment Corporation and t h e 
Electro -Sonic Laboratories because 
hum pickup is not so bothersome in 
low -impedance circuits. 

Interconnecting Signal Cables 

Cables of the same general 
construction as the phono -pickup 
cable, but larger and heavier, are 
used to connect the output of a tuner 
or recorder tothe input of a preamp- 
lifier or control unit and to connect 
the output of the preamplifier or con- 
trol unit to the input of the amplifier. 

Four types of shielded single - 
conductor cables are shown in Fig. 2. 
These are cables manufactured by 
the Belden Manufacturing Company, 
and they are similar to types supplied 
by several manufacturers. 

Fig. 2A is a Belden No. 8431 
phono -pickup cable featuring flexibi- 
lity and a small over-all diameter of 
approximately .095 inch. The con- 
ductor is made up of 16 strands of 
No. 36 tinned -copper wire and is 

* * Please turn to page 58 * * 
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CBS- HVTRON 
Danvers, Massachusetts 

A DIVISION OF 
COLUMBIA BROADCASTING SYSTEM, INC. 

dI 

YOU MUST PLEASE 

YOUR CUSTOMERS 

IF YOU WANT 

TO MAKE YOUR 

BUSINESS GROW 

It's a woman you have to please in 
76.9% of your service calls. 

You'll please more women when you 
use tubes with the Good House- 
keeping Guaranty Seal . . . CBS 
tubes. 

o, 

`' Guaranteed by 
Good Housekeeping 

Nbrs.wnsnso,xsN` 

CBS tubes are advertised and mer- 
chandized to millions of women in 
national magazines . . . and on 
Arthur Godfrey's Talent Scouts over 
both CBS Radio and CBS Television 
networks. 

More and more women will have 
greater confidence in you and your 
service when you use tubes with the 
Good Housekeeping Seal ... tubes 
with the respected name - CBS. 

neb 

Ask your distributor for 
CBS tubes 

.._.. 
), 

G;,- `í5 
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In the Interest of .. . 

Quicker Servicing 

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

IN THE SHOP 

Lightning Damage in a Tuner 

It has been said many times 
that most customers expect too much 
of their TV receivers and that they 
often think there is something wrong 
when there is not. If this is true, then 
the following case is an exception. 

A certain receiver w a s not 
operating properly, yet the owner 
was completely unaware that any- 
thing was wrong. The trouble was 
not found until the service technician 
was called in to repair the fine- 
tuning mechanism which was loose. 
When he removed the bottom cover 
in order to repair the fine tuning, he 
found that the contacts on the RF 
stripfor channel 6 were badly burned 
and pitted. He could think of only 
one thing that could cause this, so 
he asked the customer if the set had 
been struck by lightning. The answer 
was that the antenna had been hit 
almost a year before and that the 
lead-in had been completely de- 
stroyed at that time. Instead of re- 
placing the lead-in, the customer 
had decided to try a pair of rabbit 
ears. Reception from a station about 
thirty-five miles away was snowy, 
but local stations were received 
satisfactorily. This had led the 
customer to believe that his set had 
escaped damage. 

It did not take the service tech- 
nician long to convince the customer 
of his error. The technician simply 
removed the turret drum and showed 
the customer the contact plate and 
bracket assembly which may be seen 
in the photograph of Fig. 1. Note 
that the spring contacts in the RF 
section of the tuner housing are 
almost completely burned away. The 
contacts in the oscillator section 
appear to be in satisfactory condition, 
and this fact made it possible for the 
customer to use his set even though 
the RF stage was inoperative. Suf- 
ficient signal was being capacitively 
coupled through the RF amplifier to 

DETENT SPRING 

Fig. 1. Drum and Tuner Housing Showing 
Lightning Damage. 

the mixer, and usable pictures were 
being reproduced from the local 
stations. 

The first step in repairing one 
of these Standard Coil tuners which 
has been damaged in this manner is 
to remove it from the chassis. To 
do this, it is necessary to disconnect 
all the leads between the tuner and 
the rest of the receiver. The tuner 

SOLDERED POINTS 

Fi 

Fig. 2. Screws and Soldered Points Which 
Hold Side Cover in Place. 

mounting screws on top of the chassis 
are then removed, and the tuner is 
lifted out. The bottom cover of the 
tuner is removed by pulling the front 
end of it loose first and then by 
unhooking the rear end. 

To remove the drum from the 
tuner, first take off the retaining 
springs on each end of the tuner. 
Next, the small fiber washer that is 
located on the tuner shaft must be 
slid away from the tuner chassis. 
The drum can then be lifted out; 
however, it will take a little pressure 
to overcome the holding power of 
the detent spring which is indicated 
in Fig. 1. 

With the drum removed, the 
contact plate and bracket assembly 
is exposed for inspection along with 
most of the other components. If the 
contacts are damaged beyond use 
(as these were) or if they are worn 
excessively; it will be necessary to 
replace them. 

At this point in the servicing 
procedure, an analysis of the other 
components should be made to see if 
any more of them need replacing. Ín 
the case under discussion, it was 
thought advisable to put in a new set 
of channel -6 strips because the con- 
tacts on the original RF strip for 
this channel were badly pitted. 

Obtaining a new contact plate 
and bracket assembly was no problem 
because the technician had a Stand- 
ard Coil Parts Kit No. 1011 on hand. 
This kit contains 104 of the most 
commonly needed parts for servicing 
Standard Coil tuners. The parts are 
boxed separately and can be put` - 
chased singly in order to restock the 
kit. 

The kit does not contain chan- 
nel insert strips. These can be pur- 
chased separately by sets. 

In order to remove a defective 
contact plate and bracket assembly, 

* * Please turn to page 40 * * 
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With AMERICAN'S new "5-PAK" Service Kit 

Here's a new idea that will meet 9 out of 10 of your replace- 
ment cartridge service requirements ... a new idea that 
puts more money in your pocket! It's AMERICAN'S new 
"5-PAK" Service Kit. It contains 5 of the most used re- 
placement cartridges-all in one handy reusable box-to- 
gether with other necessary items for more complete serv- 
ice. And you buy it all at a money -saving price. 
Don't forget, too, that you offer your customers the very 

1 

full vision...full sound 

1131 

Eve Me you need /27 one peeka9e ! 
A 31/4x5x1 1/4" clear plastic box- 
reusable as a small -parts container 

Holds five popular AMERICAN 
"Clear as Crystal" replacement cartridges 

Authorized repair service window decalcomania 

Five identification cartridge 
labels for your company name 

Handy crystal cartridge replacement chart 

finest quality obtainable when you use AMERICAN "Clear 
as Crystal" replacement cartridges. The famous name of 
AMERICAN is now backed by the vast experience and re- 
sources of Elgin National Watch Co. Together, they're your 
greatest assurance that AMERICAN cartridges give you 
and your customers more for the money. Why not see your 
nearby AMERICAN distributor now and see the wonderful 
new "5-PAK" for yourself. 

...where Fdelit% speaks for itself! 

AMERICAN MICROPHONE CO. 
370 South Fair Oaks Ave., Pasadena 1, California 

AN ELGIN NATIONAL WATCH COMPANY AFFILIATE 



current because of the positive -ion 
sheath which coats it. 

GRID EMISSION 
and GAS in 

VACUUM TUBES 

by THOMAS A. LESH 

Grid emission and gas are tube 
defects which bring on similar trou- 
bles for different reasons. A better 
understanding of these faults should 
help the service technician when he 
is trying to track down the cause of 
deteriorated performance in a radio 
or TV receiver. 

Grid emission, as the name 
indicates, is the giving off of electrons 
by the control grid. This condition 
often develops after cathode -coating 
material vaporizes and then con- 
denses on the gird. The contamina- 
ting substance emits electrons when 
the grid is heated by adjacent ele- 
ments. If heating is intense enough, 
emission may come from the material 
of the grid itself. Manufacturers 
have endeavored to reduce grid emis - 
sion in certain tubes by coating the 
grids in these tubes with gold. 

If grid emission occurs in a 
tube, the emitted electrons join the 
stream of plate current and they are 
replaced on the grid by other elec- 
trons which are attracted from ground 
through the grid -return circuit. The 
resulting current is called negative 
grid current in contrast to the posi- 
tive grid current which flows under 
positive -bias conditions from cathode 
to grid to ground. 

Negative grid current flowing 
through the grid resistance causes 
the voltage on the grid to go in a 
positive direction. Positive grid cur - 
rent tends to drive the voltage on the 
grid in a negative direction. 

Gas gets into a tube by vapori- 
zation from the elements (especially 
when the tube handles high power) or 
through tiny leaks in the envelope. 
The condition causes trouble when 
some of the gas molecules ionize. 

Ionization occurs when plate 
current starts to flow, and electrons 
collide with gas molecules in their 
path. At high voltages, these elec- 
trons are moving with enough velocity 
to knock other electrons out of the 
molecular structure of the gas. The 
electrons from the gas molecules join 
the flow of plate current. The re- 
mainder of each gas molecule be- 
comes a heavy, positively charged 
ion. 

Some of these positive ions 
collect on the control grid if it is 
negative. The flow of plus charges 
to the grid neutralizes some of the 
bias and is, effectively, negative grid 
current. This action in a gassy tube 
can be visualizedfrom a study of Fig. 
1. At low bias voltages, the grid 
loses much of its control of plate 

ELECTRONS FRON GAS 
400ED TO PLATE CURRENT 

IONS ATTRACTED TO 
GRID AND CATHODE 

SPACE CHARGE 

DIRECTION OF 
NEGATIVE 
GRID CURRENT 

Fig. 1. Ionization in a Gassy Tube. 

Positive ions are also strongly 
attracted to the cathode. In high - 
power tubes such as rectifiers,they 
bombard the cathode with such force 
that they may eventually destroy the 
emitting surface. Even if such drastic 
effects do not take place when gas is 
present, the plate current can still be 
expected to increase abnormally for 
three reasons: 

1. Electrons from the gas add to 
plate current. 

2. The space charge, a cloud of 
electrons which normally surrounds 
the cathode and acts as a reservoir 
to supply plate current, is disrupted 
by the positive ions. The cathode is 
then exposed to the full force of plate 
potential. An additional force which 
tries to pull electrons out of the cath- 
ode is the electric field surrounding 
each positive ion. 

3. Negative grid current tends to 
shift the bias in a positive direction 
and to reduce the ability of the grid 
to limit plate current. If the bias is 
low, the tube appears to fire like a 
thyratron (a gas -filled triode). Gas 
ionizes heavily and allows heavy plate 
current to flow continuously. 

A leakage path between grid and 
plate is another possible cause of 
negative grid current. The results 
of leakage are similar to the effects 
of grid emission. 

The amount of negative grid 
current, even in a defective circuit, 
may be only a few microamperes. The 
significant thing is the voltage drop 
produced across the grid resistance. 
If two microamperes (.000002 ampere) 
flow through 5,000 ohms, according 
to Ohm' s law the voltage is: 

E = IR = .000002 x 5000 = 0.01 volt. 

If the resistance is increased to two 
megohms, the voltage is: 

E = .000002 x 2,000,000 = 4 volts. 

This voltage tries to oppose the nor- 
mal grid -bias potential. The maxi- 
mum negative grid current allowed by 
design specifications is an important 
limit on the size of grid resistors. 

A sensitive microammeter in 
the grid circuit can be used to mea- 
sure negative grid current; or more 
conveniently, a relative indication 
can be seen by switching a large re- 
sistor in and out of the grid return 
and by noting the effect on the plate 
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2 chassis, like the one pictured above (left) were used by Planet TV, B'klyn TV Service Center, to make their fact-finding call-back tests. The results? Planet says: 

"Westinghouse Receiving Tubes Cut 
Our Call -Backs by More Than 30%!" 
One of the oldest and largest TV service organizations in 
New York-Planet TV-submitted Westinghouse Receiving 
Tubes and the tubes of other manufacturers to a rigorous, 
factual "call-back" test. 

The test was set up by equipping two identical chassis; one 
with all Westinghouse types and the other with identical 
tubes of other manufacturers. The sets were turned on and 
operated 8 hours per day for 5 consecutive days, the average 
period during which Planet TV's records show that call- 
backs normally occur after renewal tube installation. 

The chassis equipped with Westinghouse tubes showed no 
failures. The other chassis showed 3 tube failures -3 poten- 
tially costly Planet call-backs. 

YOU GAN BE SURE ...IF IT'S 

Why don't you make this simple, profitable call-back test 
in your shop. Prove to yourself, too, that Westinghouse 
Receiving Tubes can drastically reduce your call-back 
problems-and increase your profits! See your Westinghouse 
distributor today! Start using Westinghouse Reliatron ® 

Tubes right away! 

BREAKDOWNS: SET A 
(WESTINGHOUSE TUBES ONLY) 

BREAKDOWNS: SET B 

(THREE COMPETITIVE BRANDS) 

Monday None None 

Tuesday None 5U4G defective 

Wednesday None None 

Thursday None 6AU6 defective, 5U4G soft 

Friday None None 

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE 

ET -95070 

!VISION, ELMIRA, N. 
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MYSTERY. Back in our home 
town recently (population 311,349) , 

we stopped over at one of the leading 
hotels, quite impressive in its 
modernity. However, prominently 
displayed on the mirror of the dresser 
was this perplexing card: 

WARNING! 
ELECTRIC CURRENT 

Please use care w it h electric 
appliances. The current varies from 
AC to DC without warning. For in- 
formation call Extension 55. 

The Management 

How does it do it? And why? And 
now, too late, the thought comes: 
Why didn't we call the management 
to find out why? 

CODE. The special back- 
ground music recordings used by 
Muzak represent an investment of 
many thousands of dollars in re - 
search to achieve a particular 
emotional response with music. For 
relaxing music, there can be no sud- 
den crescendos; for let' s -work - 
harder music, there can be no quiet 
passages that let the factory workers 
go back to semi -sleep as they con - 
nect and solder, connect and solder, 
all day long. 

To protect its investment and 
improve its service, Muzak is trans- 
ferring all its recordings to magnetic 
tape in such a way that it can easily 
detect unauthorized copies. At ir- 
regular intervals ranging from 30 
seconds to 2 minutes, the letters 
MUZAK are placed on the tape in 
Morse code by a harmonic - 
withdrawal process. The momentary 
loss of harmonics in a certain band 
cannot be noticed by listeners, but 
the code signals are easily read when 
the tape is played back through equip- 
ment designed to suppress the 
audible musical content. And that' s 

Dollar and Sense 
Servicing 

by /Wm 1/(424/ki,4 

how bootleg background music is 
being detected today. 

PAY -AS -YOU -SEE. Subscrip- 
tion TV will mean a lot of things to 
a lot of people if it gets going. The 
public will have to pay if they wish 
to acquire the necessary coin -in -the - 
s l o t unscrambling gadgets. T he 
charge will be concealed in the pro- 
gram fees, or it will be in the form 
of an initial installation charge. 

The service technicians who 
install and maintain these gadgets 
will be getting a good share of these 
payments, e it h e r as regular em- 
ployees of pay -as -you -see firms or 
as independents working on a per - 
call basis. 

PRESS CARD. More and more 
the big conventions are restricting 
attendance to the people who control 
t h e actual buying of the products 
shown by the exhibitors. This makes 
sense, because even without t h e 
crowds it is still a tough job to see 
and talk to all the exhibitors you' d 
like to in the few short days and 
limited hours of a convention. Those 
seeking to get in are thus undergoing 
a close screening at the registration 
desks. 

This brings up the question of 
passes. Each exhibitor gets a cer- 
tain number of them, presumably for 
his best customers; but friends can 
often talk one out of a friend. Then 
there are press cards which are even 
better than passes at some shows and 
are sometimes easier to get. In one 
press room, for example, the head of 
the show was busy on the phone when 
we (covering the show for the first 
time and hence unknown to him) asked 
for a press pass. Pointing to the 
typewriter, he grunted, " Go ahead 
and type it out yourself." We did, 
and so did the next guy! Curious, we 

Editor -in -Chid, McGraw -Hip Radio Servicing library 

lingered over the table of press re- 
leases. Then came a friend of the 
show manager, who likewise was puz - 
zled by the parade of guys typing their 
own press passes. The manager then 
explained his philosophy, "I figure 
that if they can type, they're 
legitimate editors." 

The usual identification cards 
issued at conventions have your name 
typed on a standard machine, usually 
with a worn-out ribbon so that the 
name is almost impossible to read 
at hand -shaking distance. This calls 
for a combination of head bending and 
hearty hand shaking as two long -lost 
friends try to jog their memories 
for names without letting the other 
one know they're forgotten and are 
sneaking a look at the card. 

Recognizing that the same name - 
remembering problem exists when 
guests are taken through its plant to 
meet dozens of people, Minneapolis - 
Honeywell has its guards letter up an 
identification card for each visitor. 
This fits into a man' s breast pocket, 
with the name clearly visible on the 
projecting top portion. Much better 
than the usual carbon copy of the 
admission pass usually given at 
factory entrances. 

GARAGE -DOOR CONTROLS. 
Now that we have electric elevators 
for front seats of cars and electric 
lifts for windows, more and more 
people are getting interested in auto- 
matic garage -door openers. F or 
literature on three different types 
featuring radio, hydraulic, or key - 
switch control, write Alliance Mfg. 
Co., Alliance, Ohio. The hydraulic 
control, by the way, is simply actu- 
ated by means of a hose across the 
driveway. 

* * Please turn to page 46 * * 
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affiliated with 
TEMPO TV products 

Warehouses in Seattle, 

SUPER SUN BEAM 

The new, super -sharp yagi utilizing the 
unique Tri -King dipole together with com- 
pletely insulated parasitic directors and 
reflectors! Actually two antennas in one 
for peak high and low band reception. 

Clear Beam's 5 peak 
performers solve all 
fringe problems*. 

TRI -KING 
Model TK1500 

Highest gain of the big screen 
antennas! Half wave electrical 
spacing. Eliminates ghosts and 
co -channel interference. Full 
radar screen - wind tunnel 
tested! 

SKY SWEEP 
Model MYS80 

A deep fringe yagi incorporating 
the new magnetic "Focal -Sharp" 
design for concentrating signal 
strength! 

Portland, San Francisco, Honolulu, 
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Model BC12-2 
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HUNTER Model MYH50 
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low wind resistance! 
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ANTENNA CORP. 

Canoga Park, Calif. Chicago, Ill. 

Dallas, Kansas City, Chicago, Detroit, Baltimore 
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Color TV Training Series 
(Continued from page 11) 

IF section should be checked. It is possible that this 
section is misaligned and therefore is not providing proper 
amplification of the chrominance signal. 

In the event that the amplitude of the chrominance 
signal appears to be normal at the grid of the bandpass 
amplifier, it is probable that this stage is not providing 
the proper amount of amplification. Since a new tube 
should have been tried, the voltages around this stage 
should be measured. A low plate or screen voltage could 
cause the trouble, or the bias on the stage may be 
excessive. 

-f' 
L 

P -P 

Fig. 12-16. Normal Waveform of the Signal at the Grid of the 
First Video Amplifier. 

The circuit drawing in Fig. 12-13 includes the circuit 
of the color killer. This circuit is employed to cut off 
the bandpass amplifier during monochrome reproduction. 
Similar circuits are used for this purpose in several 
makes of receivers. The color killer is usually held at 
cutoff by a negative voltage which is developed at one of 
the phase -detector stages by the burst signal. Such is the 
case in the circuit under discussion. A weak burst signal 
will not develop enough negative voltage at the plate of 
V28B to hold the color killer at cutoff. As a result, the 
color killer will conduct and a negative voltage will be 
developed in the plate circuit. This negative voltage will 
appear at the grid of the bandpass amplifier and reduce 
the gain of this stage. 

A negative voltage at the grid of the bandpass amp - 
lifier is an indication that the color killer may be con- 
ducting. If the burst signal observed at the phase detectors 
does not appear to have the proper amplitude, the voltages 
around the burst -amplifier stage should be measured. 
The alignment of the burst -amplifier transformer should 
be checked if no discrepancies are found in the voltages 
around the burst amplifier. Fig. 12-17 shows the wave- 
form of a normal burst signal at the input of the phase 
detectors. 

Reference Signals Lack Amplitude 

If the amplitude of the chrominance signal at the 
input of the demodulators appears to be normal, the re- 
ference signals applied to these stages should be observed. 

28V 
P -P 

Fig. 12-17. Normal Waveform of the Burst Signal at the Input 
of the Phase Detectors. 

The waveform in Fig. 12-18 shows how these signals 
should appear. Insufficient signal amplitude indicates 
that the signal from the 3.58 -mc oscillator is not re- 
ceiving the proper amplification. A probable reason for 
this is that the quadrature amplifier is not providing 
enough amplification. A measurement of the voltages 
around this stage should be a help in discovering the 
reason for the trouble. 

In the circuit under discussion, there is a remote 
possibility that both the chrominance signal and the two 
reference signals applied to the demodulators are normal. 
This would be a strong indication that the gain of each of 
the two demodulator stages has been reduced by an equal 
amount. It is very unlikely that this trouble would be 
caused by the two tubes becoming equally weak at the 

Fig. 12-18. Normal Waveform of the CW Reference Signal at 
the Input of Either Demodulator. 

same time. A better guess is that some component 
common to these two stages in causing the trouble. 

Refer again to Fig. 12-13, and note that the screen 
grids of the two demodulators have a common voltage 
supply. If the filter capacitor C8D becomes leaky, the 
voltage applied to these screen grids will be reduced. A 

sufficiently low screen voltage on the demodulator stages 
will cause a loss of saturation. 

Loss of a Color -Difference Signal 

Wrong colors can be caused by the loss of a color - 
difference signal. Two such signals are produced in the 
chrominance demodulation process. They may be called 
I, Q, R - Y, or B - Y signals depending on the type of re- 
ceiver. Ordinarily, when one of the color -difference 
signals is lost, the colors reproduced on the screen are 
those which lie along the axis of the remaining color - 
difference signal. Thus, in a receiver which demodulates 
along the R - Y and B - Y axes, values of red and cyan 
should be reproduced in the absence of the B - Y signal, 
and values of blue and greenish yellow should be reproduced 
in the absence of the R - Y signal. 

In a receiver which demodulates along the I and Q 
axes, values of orange and cyan should be reproduced in 
the absence of the Q signal and values of green and mag- 
enta should be reproduced in the absence of the I signal. 
Fig. D9 of the Color Plate shows the pattern produced 
when the Q signal is lost, and Fig. D10 shows the pattern 
produced when the I signal is lost. Note that when either 
the I or Q signal is lost, the receiver can reproduce only 
two colors. 

Let us examine the circuits in Fig. 12-19 for possible 
causes of the l o s s of a color -difference signal. The 
specific tubes which could cause the loss of the I signal 
without affecting the Q signal are the I demodulator, the I 
amplifier, and the I phase splitter. The tubes which could 
cause a loss of the Q signal are the Q demodulator and 
the Q phase splitter. 

If tube replacement does not correct the trouble, 
an oscilloscope should be employed to find the stage that 
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TO SYNC 

PROBLEMS 

1 I I I 

No signal ... a stable sweep condi- 
tion provides reference trace 

Signal on Y-axis ... monostable 
sweep mode automatically assumed 

Triggered sweep (square -wave input) 
obtained by simply turning sync -level 
control 

Typical TV signal (off -air pickup by 
receiver) across full CRT screen. Can 
be expanded across X-axis if desired. 

HYCON also brings you these test instruments... 
ready for color TV servicing 

Model 617 
3" Oscillo- 

scope 

High deflection sensitiv- 
ity (.01 v/in rms); 4.5 mc 

vertical bandpass ±1 db; 
internal 5% calibrating 
voltage. Flat face 3" CRT 
for usable trace edge to 
edge. 

Model 614 
VTVM 

Has 21 ra ges (28 with 
peak -to -peak scales); 
61/2" mete ; 3% accuracy 
on DC and ohms, 5% on 
AC; response with aux- 
iliary probe to 250 mc. 
Test probes stow inside 
case, ready to use. 

Model 615 
DIGITAL 

VTVM 

Reads out in numerical 
form...no interpolation, 
no reading wrong scale. 
Has 12 ranges; 1% ac- 
curacy DC and ohms, 2% 
on AC. You CAN'T read 
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HYCON MODEL 622 
5" OSCILLOSCOPE 

Now, Hycon brings you a really new oscillo- 
scope, particularly adapted to random signals 
or low duty cycle pulses. Its unique automatic 
triggered sweep reduces adjustments, makes 
synchronization positive, protects phosphors in 
the absence of signal. 

See and operate the new Model 622 
at your local electronic parts jobber. 

THE NEW 622 OFFERS... 

preset TV sweep frequencies 
6 mc (±3 db) vertical bandpass 

5" flat face CRT ... undistorted edge to edge 
illuminated graticule with dimmer 
electronically regulated power supplies 
unusually light weight 
and 

AUTOMATIC TRIGGERED SWEEP 

IIIIIIIIIIIIIIIIIII 

BASIC SPECIFICATIONS 

VERTICAL AMPLIFIER 
Frequency Response: 6 cps to 6 

mc +3 db; down less than 
0.5 db @ 4 mc 

Sensitivity: 10 mv rms (28 mv 
peak -to -peak) per inch 

Input Impedance: 1 megohm, 
40 mmf (±2 mmf) over entire 
attenuator range 

HORIZONTAL AMPLIFIER 
Frequency Response: 1.5 cps to 

500kc+3db 
Sensitivity: 75 mv rms (210 mv 

peak -to -peak) per inch 
Input impedance: 100k, 25 mmf 

SWEEP CHARACTERISTICS 
Usable writing speed ... 0.03 
sec/in to .3 µsec/in 

Ranges... 
a. 10 cps to 300 kc 
b. Preset H & V television @ 

7875 and 30 cps 
c. 60 cps, variable phase line 

Type ... automatic triggered or 
straight triggered (by switch- 
ing) 

SYNCHRONIZATION 
Internal, external, positive, 

negative or AC line 

CALIBRATION 
Internal 60 cps square -wave .05 
volts peak -to -peak ±3% 
POWER REQUIREMENTS 
115 volts, 60 cycles, 175 watts 
SIZE ... WEIGHT 
135/e" x 101/2" x 18/0"...32 lbs. 

*Mr Mfg. Company 
2961 Exist Colorado Street Pasadena 8, California 

"Where accuracy counts" 
ORDNANCE ELECTRONIC TEST INSTRUMENTS AERIAL CAMERAS 
GO NO-GO MISSILE TEST SYSTEMS AERIAL SURVEYS BASIC 
ELECTRONIC RESEARCH ELECTRONIC SYSTEMS 
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Fig. 12-19. Circuit Drawing of the 1 and O Channels 

is not passing the signal. Normal wavefor ms of the signals 
in this section are shown in Fig. 12-20. A good place to 
start tracing the lost signal is at the output of the demodu- 
lator stage associated with this signal. A normal signal 
at this point would indicate that the demodulator stage is 
functioning properly and that the fault is confined to a 
stage between the demodulator and the matrix sections. 
After the troublesome stage has been isolated, a VOM may 
be used to find the defective component in the conventional 
manner. 

The absence of a signal at the output of a demodulator 
stage indicates that this stage is not functioning properly. 
The reason for this may be discovered by measuring the 
voltages around the stage and observing the signals at the 
input of the stage. 

Some receivers incorporate a matrix section which 
requires specific values of both positive and negative 
color -difference signals -in order to form the desired sig- 
nal voltages. In the case of the RCA Victor Model CT -100, 
phase splitters are used to supply I and Q signals of both 
polarities tothe matrix section (see Fig. 12-19). Because 
of the circuitry involved, it is possible to lose one polarity 
of a color -difference signal and not the other. For 
instance, if the 2-mfd capacitor C17 were to open, the 
minus -Q signal would not be applied to the matrix section. 

This particular signal is needed to form the proper 
signal voltage for the green gun. An absence of this sig- 
nal will reduce the conduction of the green gun during the 
reproduction of colors which contain green and will cause 
the green gun to conduct during the reproduction of colors 
which should contain no green. Fig. Dll of the Color 
Plate shows the color -bar pattern produced when the 
minus -Q signal is not applied to the matrix section. 

Referring to the schematic diagram in Fig. 12-19, 
it can be seen that the plus -I signal is applied tothe matrix 

Used in the RCA Victor Model CT -10O Color Receiver. 

section through the 2-mfd coupling capacitor C18. This 
signal is needed in the matrix section to form the proper 
signal voltage for the red gun. An absence of the plus -I 
signal will reduce the conduction of the red gun during the 
reproduction of colors which contain red and will cause 
the red gun to conduct during the reproduction of colors 
which contain no red. Fig. D12 of the Color Plate shows 
the pattern produced when the plus -I signal is not applied 
to the matrix section. 

Phase of 3.58 -Mc Oscillator Signal Incorrect 

A trouble may develop in a color receiver and cause 
that receiver to reproduce incorrectly all of the hues 
represented by an incoming signal. In some cases, the 
hues of the colors may be changed only slightly; and in 
other cases, the color bars may change to completely 
different hues. If the hues have shifted only a small 
amount, an adjustment of the hue control will generally 
correct the trouble. If the hues have changed completely, 
an adjustment of the hue control probably will not correct 
the trouble. It should be remembered that two wrongs do 
not make a right; and if a radical change from the normal 
setting of the hue control is required to restore the proper 
hues, there must have developed in the receiver circuits 
a trouble which should be located and corrected. 

Information relating to the hues represented by a 
transmitted signal is denoted by the instantaneous phase 
relationship between the chrominance signal and the color 
burst. The hues reproduced on the screen of a color 
receiver are dependent upon the phase relationships be- 
tween the chrominance signal and each of two reference 
signals. The source for these reference signals is a 
3.58 -mc oscillator inthe color -sync section. Through the 
use of appropriate circuitry, the phase of the signal sup- 
plied by this oscillator is locked in step with the phase 
of the burst signal. If this phase relationship is not 
accurately maintained,the hues reproduced on the screen 
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of the receiver will be incorrect; consequently, if a 
trouble develops in a color receiver and causes all of the 
hues to be reproduced incorrectly, that trouble should be 
located in the color -sync section. 

The schematic drawing in Fig. 12-13 includes the 
color -sync section of the RCA Victor ModelCT-100 color 
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(A) Grid of Q Phase Splitter. 

(B) Grid of I Amplifier. 

(C) Grid of I Phase Splitter. 
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Fig. 12-20. Normal Waveforms In the I and Q Channels. 

receiver. From the discussion on the theory of operation 
of the color -sync circuits, it may be recalled that the 
burst-keyer stage and the burst -amplifier stage are used 
to separate the color burst from the chrominance signal. 
The phase detectors compare the phase of one of the two 
reference signals with the phase of the burst signal. Any 
phase error in the reference signal will cause a DC cor- 
rection voltage to be developed at the center tap of the 
secondary winding of the burst -amplifier transformer. 
This correction voltage appears at the grid of the re- 
actance tube and controls the current flow through this 
tube. An increase in the conduction of the reactance tube 
will retard the phase of the oscillator signal, and a 
decrease in the conduction of this tube will advance the 
phase of the oscillator signal. 

Tube Troubles 

One might think that a weak reactance tube would 
result in an error in the phase of the oscillator signal. 
Actually, this is not the case. If this tube becomes weak, 
the phase of the oscillator signal will tend to advance. 
This change will be noted in the phase -detector circuit. 
One of the tubes will conduct more heavily than the other , 
and a positive DC correction voltage will be developed. 
This positive correction voltage will cause the reactance 
tube to increase in conduction, and the phase of the oscil- 
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lator signal will be retarded until it is correct. For this 
reason, the reactance tube itself should not be suspected 
of causing an error in the phase of the oscillator signal. 

On the other hand, the tubes used as phase detectors 
might well be suspected. If one of these tubes becomes 
considerably weaker than the other, they will not conduct 
equally when the oscillator signal has the correct phase. 
As a result, a correction voltage will be applied to the 
reactance tube and will change the current through this 
tube. This will change the phase of the oscillator signal 
so that it will be incorrect. To a certain extent, this 
trouble may be compensated for by a readjustment of the 
hue control; however, if a considerable change from the 
normal setting of this control is needed, a definite trouble 
exists. 

Note that the AFC balance control R20 will also 
compensate for a difference in the conduction of the de- 
tector tubes. Slight readjustments of this control are 
permissible, since the aging of components is bound to 
cause some change in their values. If a radical change in 
the setting of this control is required, one of the detector 
tubes has become very weak or one of the associated com- 
ponents has changed in value. It is always better to find 
the reason for the change and to make the necessary 
corrections rather than to compensate for the change by 
making a radical readjustment of a control. 

Defective Components 

If the replacement of tubes or the adjustment of 
controls does not correct the phase of the oscillator sig- 
nal, the chassis should be removed from the cabinet for 
further analysis. To make sure the burst -amplifier stage 
is operating properly, the signal at the input of one of the 
phase detectors should be observed on the oscilloscope. 
The normal waveform of this signa 1 was shown in 
Fig. 12-17. 

Under certain conditions, the entire chrominance 
signal instead of just the burst signal may appear at the 
inputs of the phase detectors. This would result if capaci- 
tor C156 became leaky or shorted and allowed a 
positive voltage to appear on the grid of the burst ampli- 
fier. The keying pulse which is normally applied to this 
grid would be greatly reduced, and the bias on the stage 
would be such that all of the chrominance signal at the 
grid would be amplified and applied to the phase detectors. 
A waveform which shows the signal at the input of one of 
the phase detectors when C156 is leaky can be seen in 
Fig. 12-21. 

The phase of the chrominance signal is different 
for each color it represents. The phase detectors cannot 
follow rapid changes; consequently, the correction voltage 
appliedto the reactance tube is developed from the average 
phase of the chrominance signal and is not correct. The 
oscillator signal will not have the proper phase, and the 
colors reproduced on the screen will be incorrect. 

If the burst signal at the inputs of the phase de- 
tectors appears to be normal, the DC voltages at the 
cathode of V27B and at the plate of V28B should be 
measured with a VTVM. The voltage at V27B will be 

HMO - 
Fig. 12-21. Waveform of the Signal at the Input of Either Phase 
Detector When C156 Is Leaky. 

positive, and the voltage at V28B will be negative. If one 
of these voltages is higher than normal and the other 
voltage is lower than normal, R201 or R202 may have 
increased in value or C158 or C159 may have changed in 
value. 

If the voltages on the phase detectors appear to be 
normal, the DC correction applied to the grid of the 
reactance tube should be measured. A VTVM should be 
used to make this measurement. When the receiver is 
tuned to a signal from a color -bar generator, this voltage 
should measure between -.4 volt and -.6 volt. One reason 
for an abnormal voltage at this grid is a misadjustment 
of the reactance transformer L43. Another reason is that 
the reactance tube is weak; however, as previously men- 
tioned, a weak reactance tube will probably not cause the 
hues to be reproduced incorrectly. 

Misalignment 

Wrong colors may also result if any of the tuned 
circuits in the color -sync section are not aligned pro- 
perly. Normal operation can generally be restored by 
adjusting the hue and saturation controls; however, if 
either of these controls has to be changed to a setting that 
is far from normal in order to obtain the proper colors, 
an alignment of the color -sync section may be in order. 

If it is determined that a particular circuit is not 
aligned properly, it is possible that some component in 
this circuit has changed value. All possibilities of changed 
values should be exhausted before it is assumed that the 
trouble is due to misalignment. The tuned circuits in a 
color receiver are generally stable and should not become 
misaligned through normal usage unless there has been 
a radical change in the value of a circuit component. 

Summary 

The symptoms of wrong colors fall into three cate- 
gories. These are a loss of color saturation, a complete 
or partial loss of a color -difference signal, and an error 
in the phase of the 3.58 -mc reference signal. 

The stages in which a trouble is most likely to 
develop and cause a loss of saturation are the bandpass 
amplifier, the first video amplifier, and the quadrature 
amplifier. It is also possible for a loss of saturation to 
be caused by a misalignment of the video IF section or a 
faulty component which is common to both of t he 
demodulator stages. 

If the symptoms indicate that one of the color - 
difference signals has been lost, it is likely that the trouble 
is in a stage through which this signal must pass in order 
to reach the matrix section. On rare occasions, a signal 
will not appear at the output of a demodulator because 
either the chrominance signal or the reference signal is 
not available tothis stage. If only one polarity of a color - 
difference signal is lost, the trouble lies between the 
associated phase-splitter stage and the matrix section. 

An error in the phase of the 3.58 -mc oscillator is 
due to a misalignment of the color -sync section or a faulty 
component within this section. The tubes most likely to 
cause this trouble are those used as the phase detectors. 

This concludes the discussion on the trouble -shooting 
procedures involved in determining the causes of wrong 
colors. The next section of this series will cover pro- 
cedures involved in finding causes for a loss of color 
synchronization. 

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. 

C. P. OLIPHANT and VERNE M. RAY 
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Transport Mechanism in 
Ampex Model 600 Tape 
Recorder 
(Continued from page 13) 

and the drawings in Figs. 4, 5, 6, and. 
7, we can see how and why this unit 
operates so consistently and 
satisfactorily. 

In Figs. 1 and 2, the more easily 
recognized features of the tape re- 
corder are shown. Fig. 3 shows four 
views of the mechanism which is 
normally hidden by the front panel. 
The most important working parts are 
indicated by name; and since most of 
them can be seen from more than one 
angle, some understanding of their 
form and purpose can be gained. 

The drawings in Figs. 4, 5, 6, 
and 7 show the important moving parts 
(or the parts that turn) as seen from 
the front -panel side. They are shown 
in the positions they occupy during 
the different operating modes and as 
they would appear if the front panel 
and other obstructions were invisible. 
Connecting arms and levers that shift 
the parts ontheir pivots are not shown 
for the sake of simplicity. 

Important and interesting parts 
such as the holdback brakes and the 
brake -shock - relief assemblies 
warrant special attention. The hold- 
back brakes are simple. They are 
very flexible, felt -faced pieces that 
automatically drag on the black bake - 
lite drums when the shafts rotate 
away from them. There is no need 
for outside levers or controls to 
actuate the brakes. 

The rewind and the take-up 
turntables each have an associated 
brake -shock -relief assembly. These 
assemblies are swung on their pivots 
by levers in order to produce added 
tape tension and in some cases in 
order to lock the clutch assemblies 
so that they cannot turn. When the 
corrugated surfaces of the rollers 
(which do not turn freely) are swung 
into position against the rubber rims 
of the clutches, braking action is 
produced if the clutches are rotated 
away from the rollers. When a clutch 
is rotated toward a roller, the clutch 
is locked and brought to a standstill. 

The smooth and positive opera- 
tion of such uncomplicated parts as 
those used in conjunction with the 
clutch assemblies (which are com- 
posed of various metal, plastic, and 
felt discs upon which pressure is 
maintained by springs) makes the 
Ampex Model 600 a very reliable and 
trouble -free unit. 
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Standby Mode 

In Fig. 4, the major moving 
parts are shown in the positions they 
occupy when the recorder is operating 
in the standby mode or when it is 
turned off. In the standby mode, the 
ON-OFF switch in the electronic 
section (not shown) is turned on and 
the motor is turning. In fact, the 
motor is always running whenever the 
ON-OFF switch is turned on. This 
keeps the motor warmed up and opera- 
ting at normal speed to ensure 
smooth, positive tape motion when the 
recorder is shifted into any of the 
operating modes. 

The play -record control and the 
rewind and fast -forward control are 
shown in their neutral or standby 
positions. Because of the interlocking 
mechanism previously mentioned, 
neither can be turned from its neutral 
position if the other control has been 
set in one of its operating positions. 

If the motor is running, the flat 
nylon drive belt will turn the flywheel 
which causes the round rubber take -up 
belt to turn the take-up pulley. But 
the tape is not moved when the re- 
corder is in the standby mode because 
the reels are not turned and because 
the tape is not held against the capstan. 
The direction in which each pulley 
rotates is shown by an arrow in Fig. 4. 

Play -Record Mode 

The play -record control has 
been turned to the PLAY position in 
Fig. 5. The control and the parts that 
moved to put the mechanism in the 
play mode are shown in color. 

The parts remain in the same 
PLAY positions whenthe play -record 
control is turned to the RECORD 
position because the only changes 
made are in the switching of electronic 
circuits. In other words, the tape is 
handled in the same manner in the 
play and record modes; but the play- 
back and record circuits are switched. 

The tape moves when the re- 
corder is in this mode because the 
tape is held against the rotating cap- 
stanby the capstan idler (or pressure 
roller) which has been swung into 
position on its pivot. 

The take-up pulley has been 
swung on its pivot to the position 
which allows the take-up belt to ride 
against the play and take-up clutch. 
The take-up pulley turns the take-up 
reel to take up the tape being pulled 
off the supply reel by the capstan. 
The take-up reel does not pull the 
tape across the heads; but because 
of the slippage allowed by the clutch, 
a constant tension is maintained on 
the tape as the tape winds on the take - 
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Fig. 3. Four Views From Four Different Directions Showing Important Operating Parts 
With Controls in Neutral or Standby Position. 
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Don't 
TWINIMB 

be saeg- with 

TAKE ONE 

Ìs >ff, 

eteë(Ny¡Nf fir. 
((HAIRY 

TWIN LEAD 

AM PH E NoL 
As a dealer you may be gambling with present profits and 
with future business growth-and for only 300! 300 is the price 
difference between quality AMPHENOL Twin -Lead and any 
low-priced, inferior twin -lead in an average 50 feet installation. 
Here are the figures: 

AMPHENOL 14-056 Twin -Lead, dealer net $16.25 M Ft.* 
Low-priced twin -lead, approximate 

dealer net 10.00 M Ft. 
Difference per foot .006tí 
Difference per 50 feet installation .30¢ 

Here are a dealer's gains with AMPHENOL: 
1. Every foot of AMPHENOL Twin -Lead is uncondition- 

ally guaranteed for quality and best performance. 
2. Finest materials: virgin polyethylene, top -grade cop- 

per conductors. 
Here are a dealer's losses with inferior, low-priced 
twin -leads: 

1. Poor raw material, including reclaimed polyethylene, 
means that a dealer may have to go back two or three 
times on an installation to replace lead-in which has 
pulled apart, or has snapped conductors, or has suf- 
fered material deterioration. No profits there! 

2. Customer criticism causing loss of valuable word of 
mouth advertising and business reputation. No prof- 
its there! 

Be sure, don't gamble. Install with genuine AMPHENOL 
Twin -Lead. 

"In 5000 foot quantities 

It will be to your advantage 
to check the reasons for the 
difference in twin -lead 
prices. Obtain the free 
booklet "Don't Gamble with 
Your Profits" and the Vest 
Pocket Guide to Twin -Leads 
from your AMPHENOL Dis- 
tributon 

see your authorized AMPHENOL Distributor! 
AMERICAN PHENOLIC CORPORATION 

up reel. Because of the effective 
increase in diameter of the reel as 
the tape fills the reel, the speed of 
the take-up reel slows down. 

During the playback or record 
mode, the turntable for the supply 
reel rotates counterclockwise. As a 
result, the rewind clutch is held 
motionless by the brake -shock -relief 
assembly. This action produces 
tension on the tape as it is pulled 
from the supply reel. Added tension 
is supplied by the drag of the hold- 
back brake on the drum, which is on 
the turntable shaft, as the drum ro- 
tates away from the brake pad. This 
tension is needed to hold the tape in 
contact with the faces of the erase 
head, record head, and playback - 
monitor head because no pressure 
pads are used. 

Rewind Mode 

In Fig. 6, the parts that changed 
position when the recorder was shifted 
to the rewind mode are shown in color. 
The reel turntables have been swung 
to the right on their pivots. The rim 
of the rewind clutch therefore bears 
against the rewind idler wheel which 
is moved in its retaining slot to make 
contact with the larger rim of the 
motor pulley. This causes the rewind 
turntable to turn in a clockwise di- 
rection and pull the tape off the take- 
up reel. The rewind turntable can 
turn freely because the roller of the 
brake -shock -relief assembly asso- 
ciated with this turntable does not 
touch the rim of the clutch and be- 
cause the holdback brake does not hold 
when the shaft turns in a clockwise 
direction. Rewinding is accomplished 
at high speed because the idler wheel 
runs on the portion of the motor pulley 
where the diameter is larger. 

Light tension is maintained on 
the tape by the holdback brake on the 
shaft of the take-up turntable. The 
brake -shock -relief assembly asso- 
ciated with this turntable has been 
pivoted away from the rim of the fast - 
forward clutch. Enough tension is 
applied to the tape to keep it from 
spilling but not enough to make it have 
unnecessary and undesired contact 
with the faces of the heads. Such 
contact would cause needless wear of 
the heads. 

When the rewind and fast -forward 
control is turned back to its neutral 
(or middle) position, the brake -shock - 
relief assemblies snap back to their 
standby positions in which their rollers 
press against the rims of the clutches 
and stop the movement of the tape. 

Fast -Forward Mode 

Fig. 7 shows in color the parts 
that moved when the mechanism was 

PF REPORTER - August, 1955 



put in the fast -forward mode. Both 
reel turntables have been shifted to 
the left. The rim of the play and take - 
up clutch presses against the large - 
diameter section of the motor pulley, 
and the take-up reel is turned at high 
speed to pull the tape off the supply 
reel. 

Sufficient tape tension is main- 
tained by the holdback brake on the 
shaft of the supply turntable. This 
tension is obtained in a manner similar 
to the way it was accomplished during 
the rewind mode and for the same 
reasons. 

The braking and stopping action 
is the same when the control is turned 
back to neutral as it is when the con- 
trol is turned back from rewind. 

It may seem that a lot of time 
has been spent in discussing and 
showing examples of tape -transport 
mechanisms,, This has been for a 
reason. Their importance cannot be 
overstressed because any discrepancy 
in mechanical performance will be re - 
flected in the recording and playback 
performance. Good results cannot be 
obtained when recording or playing 
back, if the tape is not handled with a 
high degree of accuracy by the 
transport mechanism. 

ROBERT B. DUNHAM 

CORRECTION NOTE 

In the June 1955 issue of the 
PF RE PORTER, a schematic diagram 
of a preamplifier and control unit 
appeared on page 25. One terminal 
of the equalization -selector switch 
was left unconnected on this diagram. 
This terminal should be connected as 
shown by the dotted line in the sche- 
matic diagram which accompanies 
this correction note. 

390 
MMF 

C9 
880MMF 

100K 
I/2 W 

EQUALIZAT ON 
SELECTOR SWITCH 

MEG 1/2 W 

vAvAv 
10 1/2W 

MEG 

/ 1/2' 

IMEG 

3300 
MMF 

TO PIN.d TO C12 &CONTACT NO.1 
OF V2 OF CHANNEL -SELECTOR 

SWITCH 

CONNECT SWITCH TERMINAL AS SHOWN BY 
DOTTED LINE 

Also, in the original schematic dia- 
gram R34 should be a 472 1 Watt 
resistor as given in Parts List. 

Fig. 4. Drawing 
Showing Position of 
Parts When Controls 
Are in Standby Posi- 
tion and Viewed 
From Front Through 
Panel. 

Fig. 5. Ports Which 
Move When Play - 
Record Control Is 
Moved to Play Posi- 
tion. Positions Be- 
fore Moving Are 
Shown in Block and 
After Moving Are 
Shown in Color. 

Fig. 6. Parts Which 
Move When Rewind 
and Fast -Forward 
Control Is Moved to 
Rewind Position. Po- 
sitions Before Mov- 
ing Are Shown In 
Black and After Mov- 
ing Are Shown in 
Color. 

Fig. 7. Parts Which 
Move When Rewind 
and IFast-Forward 
Control Is Moved to 
Fast -Forward Posi- 
tion. Positions Be- 
fore Moving Are 
Shown in Black and 
After Moving Are 
Shown in Color. 
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cut out 
expensive 

"call backs"' 

Replace those 

played out units 

with "SAFE CENTERS" 

RADIO 

RECEPTOR 

There's a complete range of standard sizes and 
types for every radio and TV replacement need. 
Insist on RRco. rectifiers when you order from 
your parts jobber. 

Really 

Reliable 

Semiconductor Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 

SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 

TV Atkins 4-3633 Factories in Brooklyn, N. Y. 

SELENIUM RECTIFIERS GERMANIUM TRANSISTORS GERMANIUM AND SILICON DIODES 

DIELECTRIC HEATING GENERATORS AND PRESSES COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 

In the Interest of 
Quicker Servicing 
(Continued from page 25) 

it is necessary to remove the side 
cover of the tuner. First, take out 
screws A and B which are designated 
in Fig. 2. Then heat the soldered 
points, which are also shown in Fig. 
2, with the soldering iron. At the 
same time, slip a screwdriver under 
the cover to spread the seams. Al- 
low each soldered point to cool before 
going on to the next. 

After the side cover is removed, 
the solder lugs for the contacts will 
be exposed as shown in Fig. 3. Be- 
cause there are a total of nine solder 
lugs to be disconnected, it is advisable 
to make a sketch showing the lugs 
and the leads or components attached 
to them. The drawing need not be 
elaborate, although it should show 

SOLDERED POINTS 

Fig. 3. Screws and Soldered Points Which 
Hold Contact Plate and Bracket Assembly in 
Place. 

enough detail to prevent any confusion. 
A mistake in reassembling can be 
costly in both time and labor because 
the chances are that the mistake may 
not be discovered until the set is put 
back together and tested. 

Next, the leads are unsoldered. 
This should be done carefully. The 
component leads are very short on 
account of the limited space and the 
high frequencies at which the circuit 
operates, and too much heat and 
rough handling may result in one or 
more damaged components. 

After all the leads are unsol- 
dered from the contact plate, the 
next step is to remove the entire con- 
tact plate and bracket assembly. 
First remove screws C and D, and 
then unsolder the points shown in the 
photograph in Fig. 3. 

The photograph in Fig. 4 shows 
the damaged RF strip and the 
damaged contact plate and bracket 
assembly alongside the new strip 
and assembly for comparison. Note 
that three of the contacts on the 
original assembly are almost com- 
pletely gone. 
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THREE CONTACTS 
BURNED AWAY 

CONTACTS PITTED 

NEW RF STRIP 

NEW CONTACT PLATE 

AND BRACKET ASSEMBLY 

Fig. 5 shows the tuner with the 
new contact plate and bracket assem - 
bly partially inserted. Note the slot 
into which the bracket assembly slips. 
From here on, the procedure is just 
the reverse from that for removing 
the assembly and covers. Make sure 
that these covers are well soldered 
at the specified points. 

Before operating a set after 
the repair of lightning damage, it is 

SLOT FOR BRACKET 

Fig. 5. New Contact Plate and Bracket As- 
sembly Partially In Place. 

advisable to check the line -filter 
capacitor or capacitors which are in 
the AC input circuit of the receiver. 
Too often these capacitors become 
shorted when the set is hit by light- 
ning. If this has occurred and if the 
set is again hooked up to an outdoor 
antenna which happens to be grounded, 
the RF coil and the contacts may 
again be burned. T h e drawing in 
Fig. 6 shows the low -impedance path 
through which power -line current can 
travel and do damage. If one side 
of the power line is connected di- 
rectly to the receiver chassis, make 

Fig. 4. Damaged 
Parts and New Parts 
for Replacement. 

sure that the blocking capacitors in 
the antenna input circuit are not 
shorted. 

IN THE HOME 

Substituting Tubes in Series - 
Parallel Filament Strings 

A large number of television 
receivers employ series -parallel 
filament strings. These receivers 
generally contain from 15 to 20 tubes. 
Locating an open filament in such a 
receiver poses quite a problem, since 
not only must tubes be checked until 
the open filament is found but the 

Fig. 7. Filament Cir- 
cuit in Motorola 
Chassis T5 -315A. 

balance of the filament circuit must 
also be checked so that the technician 
can make sure that no other tubes 
have open filaments. 

A technician recently made a 
call to service a Motorola Chassis 
TS -315A. The receiver employed 
a series -parallel filament string 
such as that shown in Fig. 7. Notice 
that in this string there are four 
tubes connected in parallel to six 
other tubes. 

The customer' s complaint was 
that there was no sound, no picture, 
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LC 

APACITOINE-FILTRER 

Fig. 6. Path of 
Power -Line Current 
When Line -Filter Ca- 
pacitor Is Shorted. 

and no raster. Using a filament 
tester, the technician determined that 
the 25BQ6 tube V14 had an open fila- 
ment. A new tube was installed, and 
power was applied. This resulted in 
a momentary flash in the new tube 
which then failed. Too late it was 
realized that a thorough and complete 
check of all of the tubes should have 
been made before power was applied. 
Subsequent investigation revealed 
that not only had the original 25BQ6 
tube V14 failed but that the 25L6 tube 
V10 and the 12SN7 tube V11 had also 
failed. 

The reason for this multiple 
failure can be arrived at from a 
study of the filament circuit in Fig. 
7. A failure of one of the tubes in 
one of the parallel branches will in- 
crease the total resistance in the 
filament circuit. The current through 
the tubes V15, V2, V6, V17, V9, and 
V13 will be lower than normal; and 
the voltage which is dropped across 
this series of tubes will also be lower 
than normal. As a result, the voltage 
across the series of tubes in the 
remaining parallel branch will rise 
and one or two tubes in this branch 
may fail. 

After all of the tubes with open 
filaments had been located and re- 

placed in the faulty receiver, power 
was applied to the receiver. Almost 
immediately, there was a hissing 
sound accompanied by an odor like 
that of oil. Investigation revealed 
that a B+ filter capacitor rated at 
200 microfarads and 150 volts had 
failed apparently be c a use of the 
surge that occurred on the B+ line 
when the tubes failed. 

Questioning of the customer 
revealed that the receiver had been 
left on for a considerable length of 
time after the sound and picture had 
disappeared. 

Two points are brought out by 
this experience. Not only must the 
technician check the entire receiver 
thoroughly, but also the customer 
should be cautioned to turn off the 
receiver at once whenever there is 
a complete loss of raster. This pro- 
cedure on the part of the customer 
and the service technician will help 
to prevent the future occurrence of 
such a chain of events. 
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Circuit Trouble -Shooting Easy! 

LOW-COST DYNAMIC 
SWEEP CIRCUIT ANALYZER 
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only 

599S dealer net 
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Model 820 

1. Horizontal and vertical sawtooth- 
square wave and sync pulse generator. 

2. Complete compatible flyback and yoke 
tester. 

ISOLATE SWEEP/SYNC TROUBLES RAPIDLY IN FIVE EASY STEPS!!! 
1. VERTICAL TROUBLESHOOTING 
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output grid from "veAìcal ^ / 
grid drive jack. 1 il// 
2. HORIZONTAL TROUBLESHOOTING 
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izontal output grid from 
"horizontal grid drive" jack. , 

3. HORIZONTAL TROUBLESHOOTING 
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directly from "sfmr drivé' 
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4. COMPONENT TESTING 
Test flyback transformer and deflec- 
tion yoke in receiver with Model 820. 

5. SYNC CIRCUIT TROUBLESHOOTI NG 

Inject vertical and horizontal sync 
pulses, stage by stage, in sync ampli- 
fiers, with accessory probes. 

SPECIFICATIONS 
Signal Outputs 

15,734 cps sawtooth and pulse 
adjustable. 

15,734 square wave adjustable. 
60 cps sawtooth locked to line. 

Overload indicator for safety end test . 

Oscillating neon indicator with D.C. 
amplifier for flyback/yoke test. 

Calibrated for color and black -and - 
white. 

Test leads supplied. 
Operates on 105-I25 VAC. 

OTHER WIN-TRONIX LOW-COST TV TEST INSTRUMENTS- 
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Patent Pending $49.95 

Compatible advanced design 
prevents obsolescence! 
tow cost with high quality! 
Portability! 

Standard warranty on all 
instruments! 

SEE YOUR PARTS JOBBER! 

WRITE FOR FREE LITERATURE! 

COMPATIBLE FIELD 

STRENGTH METER 

Model 
330 

$129.95 

COMPATIBLE CRYSTAL 
CALIBRATOR 

Model 
120 

$ 59.95 

WINSTON ELECTRONICS, INC. 
4312 Main St., Philadelphia 27, Pa. 

A similar situation with a dif- 
ferent receiver arose a few days 
later. This time, the receiver in- 
volved was a General Electric table 
model. The customer' s complaint 
was (as in the other case) that there 
was no sound, no picture, and no 
raster. Investigation again revealed 
an open filament, this time in a 
25BQ6 tube. In this particular case, 
the remainder of the tubes were 
checked and two more tubes with 
open filaments were located. These 
were in the other parallel branch of 
the filament circuit and were the 
25L6 audio -output tube andthe 12AU7 
vertical -output tube. 

After all of the defective tubes 
were replaced, the receiver was 
turned on. It was not e d that the 
sound was very weak. The chassis 
was removed, and inspection revealed 
that the cathode resistor in the audio - 
output stage was burned through. 
This resistor failure was evidently 
the result of a heater -to -cathode 
short in the original 25L6 audio - 
output tube. A later check of this 
tube confirmed this suspicion. 

A B X 

^ A ^ 
AC LINE 

ER 

A A A A_ 
E F G H 

Fig. 8. Setup for Quick Check of Filament 
Continuity in Series -Parallel String. 

If one branch of a parallel net- 
work has an open filament, there is 
a fast method of checking the other 
branch of the network. Refer to 
Fig. 8 which is a simplified sche- 
matic diagram of a series -parallel 
string. If tube X is found to have an 
open filament after tubes A, B, and 
X have been checked, then the tubes 
C, E, F, G, and H can all be checked 
at once by measuring continuity be- 
tween the two filament connections 
at the socket of tube X. Since this 
tube is already out of its socket, the 
ohmmeter prods canbe inserted into 
the proper socket holes from the top 
of the chassis. 

If the meter shows a resistance 
of less than 500 ohms, then it is 
known that the tubes which are in 
series between the two test points 
have their filaments intact. On the 
other hand, an indication of a high 
resistance means that one or more 
of the tubes C, E, F, G, or H are bad. 
Tube D must be checked separately. 

A schematic diagram of the 
filament circuit must be available 
for reference in order for the tech- 
nician to make the foregoing quick 
check of the filaments. 
HENRY A. CARTER and 

CALVIN C. YOUNG, JR. 
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Shop Talk 
(Continued from page 5) 

characteristics. Replacement with 
new tubes could be done; but from a 
business point of view, it would not 
be economically feasible. 

TABLE I 

Six Ways That Three Tubes 

Can Be Placed In Three IF Stages 

First IF Second IF Third IF 
Stage Stage Stage 

Tube A Tube B Tube C 
Tube A Tube C Tube B 
Tube B Tube A Tube C 

Tube B Tube C Tube A 
Tube C Tube A Tube B 
Tube C Tube B Tube A 

Checking Filament Resistance 

A desirable facility in any tube 
tester is its ability to reveal the fila- 
ment current drawn by a tube when 
the rated voltage of the tube is ap- 
plied. This is an important factor 
now that the trend toward connection 
of tube filaments in series appears 
to be gaining in popularity. A tube 
that has a filament resistance that is 
higher than normal will take more 
than its allotted share of voltage when 
connected in a series string. Since 
just a certain amount of voltage is 
available across the string, the 
additional amount that one tube takes 
must be deducted from the filament 
voltage of one or more other tubes. 
If one of these other tubes is sensitive 
to variations in filament voltage, then 
even a slight decrease may reduce 
plate current just enough to prevent 
that tube from functioning properly. 
In an amplifier, the result may be 
reduced gain; and in an oscillator, 
oscillations may cease. 

To discover a tube with a fila- 
ment resistance that is too high or 
too low without measuring its 
filament current is not a simple job. 
So far as the writer knows, only the 
Precise and Sylvania tube testers 
possess special facilities for reveal- 
ing this characteristic. On other tube 
testers, this high -resistance tube 
will appear normal. You may be able 
to locate the tube by measuring the 
drop in its filament voltage when the 
tube is in the set, but this method is 
frequently successful only if the de- 
viation from normal is considerable. 
When the variation is less than 15 
per cent, the service technician is 
not always given a clear-cut 
indication. 

In one of their manuals, Hickok 
offers the following test to reveal the 

ability of a tube to perform under 
adverse conditions (such as that in 
which filament voltage is lower than 
normal). Here are their suggestions: 

1. Test the tube in the normal way . 

2. If the tube is satisfactory, the 
meter reading should be in the GOOD 
sector of the meter scale. If the 
needle is near the center of the GOOD 
sector or beyond, proceed to step 3. 
If not, adjust the ENGLISH control 
until the needle does reach t h e 
center of the GOOD sector. 

3. While holding everything else 
constant, reduce the filament voltage 
one step, allow time for the filament 
to cool, and note the new meter 
reading. 

4. If the meter still reads in the 
GOOD sector, the tube has a large 
reserve of life and will perform 
satisfactorily. 

It is recommended that the. 
voltage reductions be made according 
to Table II. 

TABLE II 

Settings of Filament -Voltage 
Selector 

Normal Setting 
(volts) 

Reduced Setting 
(volts) 

1.5 1.1 
2.0 1.5 
2.5 2.0 
3.0 2.5 
5.0 4.3 
6.3 5.0 
7.5 6.3 

10.0 7.5 
12.6 10.0 
35.0 25.0 
50.0 35.0 

Your particular transconduc- 
tance tester may not have a control 
marked ENGLISH, but there a r e 
other testers on which this same con- 
trol is frequently marked SENSI- 
TIVITY. In either case, the control 
is a shunt across the meter; and it 
regulates by its setting the amount of 
current passing through the meter. 
Even if your tester has neither of 
these control markings, you can 
learn to judge a tube by noting how 
much the needle drops when the fila- 
ment voltage is reduced one step. 

REVIEW 

A check list of possible sources 
of trouble for specific defects is 
really a court of last appeal to which 
the harried technician turns in the 
desperate hope that perhaps he will 
find some clue that will bring him the 
solution he seeks. A check list that 

has been carefully compiled can be 
of considerable assistance, not only 
in the late stages of a service job, 
but also as a convenient memory 
jogger from time to time. Some 
people may have the enviable faculty 
of remembering better than others 
what they have learned; but for the 
rest of us, periodic booster shots are 
required to help us remember. 

Eugene F. Coriell, a major in 
the United States Air Force, has made 
an extensive sear ch of existing 
literature on the causes of hum in 
audio equipment and has compiled 
these causes into a check list under 
four different categories. It was felt 
that the readers of the PF REPORTER 
would find this check list of value, if 
only for reference; and for that 
reason, this article is being reviewed. 

The original check list for audio 
hum appeared in the May 1953 issue 
of Radio -Electronics, a magazine 
published monthly by Gernsback 
Publications, 25 West Broadway, New 
York 7, New York. Subscription rates 
in the United States, its possessions, 
and Canada are $ 3.50 per year. 
Single copies are 35 cents each. 

This check list which is con- 
cerned solely w it h audio hum is 
divided into the f o 11 ow i n g four 
categories: 

1. Power -supply hum. 

2. Hum in associated circuits. 

3. Hum in amplifier proper. 

4. Last-ditch measures. 

Although the aforementioned 
list contains 86 items, some of these 
were not considered as likely possi- 
bilities for the technician who deals 
only with AM, FM, or TV receivers 
of the types customarily used in the 
home. These items were therefore 
omitted, others were reworded, and 
still others were elaborated or 
modified. 

AUDIO HUM CHECK LIST 

Power -Supply Hum 

1. Line -cord plug reversed in AC 
wall outlet. Don't scorn simple sug - 
gestions such as these. Many service 
technicians are so well versed in the 
complex causes that they overlook 
the simple ones. 

2. Defective rectifier tube. In any 
service situation, tubes are checked 
early in the investigation. 

3. Defective electrolytic filter 
capacitor. 
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QÇOlh 
y you get 

EXACT -DUPLICATE TV REPLACEMENTS 

with AEROUOH 
TWIST -PRONG ELECTROLYTICS 

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

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

And it's easier, quicker, surer, more profitable, to pick the right number. 

The Aerovox numbering system is sure-fire: first digit indicates 
number of sections, followed by numerals for catalog number. Listings 
arranged by singles, duals, triples, quads; capacitances, voltages, sizes. 

Of course all Aerovox Type AFH twist -prong electrolytics offer 
the latest refinements - 85° C. operation; improved hermetic sealing; 
sturdy terminals and mounting prongs; hi -purity aluminum throughout. 

DON'T IMPROVISE! To save time, effort, money, 
make full use of the outstanding Aerovox listings. 
It doesn't pay to try makeshifts with odd values. 
Ask your Aerovox distributor for latest AFH listings. 

DISTRIBUTOR SALES DIVISION, 
NEW BEDFORD, MASS. 

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
Urport. Ad. Aurlemo., 89 Broad Sr., New York, N. Y. Coble: Aun ti Y 

4. Power transformer and choke 
improperly oriented or too close to 
audio transformers. Should be at 
opposite end of chassis from input 
transformer. (Rotate AF transfor- 
mers for minimum hum.) 

5. Omitted or open AC line -filter 
capacitors. 

6. Lead from the center tap of the 
power transformer goes through one 
hole in chassis, and other leads from 
same winding go through another hole. 
This forms a single magnetic turn 
which induces circulating hum cur - 
rents around a portion of the chassis. 

7. The 110 -volt AC input wiring 
too close to hum -sensitive elements. 

8. Mechanical vibration from 
transformer or vibrator causing 
cyclic variation in spacing of tube 
elements. This hum is produced by 
microphonism in tube. 

9. Separate power -supply chassis 
too close to amplifier chassis. 

10. Hum -balancing potentiometer 
across filament supply omitted or 
improperly adjusted. 

11. Half of secondary of the power 
transformer defective in full -wave 
power supply. 

12. Filament winding of the power 
transformer not grounded at center 
tap or end of winding. 

13. Chassis forms a common core 
lamination between power and audio 
transformers. Mount power trans- 
former on brass bushings. 

14. Common lead used to carry 
filament return and B -minus between 
separate power supply and amplifier 
chassis. Use separate leads for each. 

15. Filament leads not twisted. 

Hum in Associated Circuits 

1. No earth ground on amplifier. 

2. No common grounding conductor 
between associated chassis. 

3. Feedback due to multiple earth 
grounds on interconnected equipment. 

4. Defective connection between 
amplifier and turntable. 

5. Coiled -up slack in turntable 
cables which then become effective 
hum -pickup coils. 

6. AC power line cabled with other 
wires of amplifier. 

7. Capacitive coupling be tw e e n 
AC line and both the turntable -motor 
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frame and the amplifier chassis. 
Ground motor frame to amplifier 
chassis by separate conductor. Do 
not use the shield of the pickup lead 
for this purpose. 

8. Modulation or tunable hum . 

Generally due to defective or missing 
line -filter capacitor or to leakage 
between heater and cathode in RF, 
oscillator, or converter tubes. Check 
also any filter capacitors in plate 
supply of oscillator tube. 

9. Leads of speaker hum -bucking 
coil reversed. 

10. Poorly soldered joints. This 
could occur anywhere in equipment. 

11. Acoustic coupling between loud- 
speaker and audio -input tube. Install 
rubber -mounted or "floating" 
socket. 

12. Interference from short-wave 
diathermy machines, fluorescent 
lamps, commutator sparking, and 
other nonaudio sources. Rightfully, 
this item should not be included in 
this listing because the noise pro- 
duced can usually be distinguished 
from audio hum; however,some men 
might be confused by this trouble, and 
so it is mentioned here. Actually, 
in order to determine whether some 
external electrical device is causing 
the interference, move equipment to 
another location where power is 
received from a different line. If 
the trouble is due to one of the afore - 
mentioned causes, it will not be heard 
at this new location. 

Possible cures can often be 
obtained by us e of a commercial 
interference filter. In the case of 
fluorescent lamps, a new unit might 
prove less troublesome. Also helpful 
is a change of location in the same 
room or to another part of the house. 

Hum in Amplifier Proper 

1. Defective tubes. 

2. Defective decoupling resistors 
and capacitors. 

3. Open or leaky cathode bypass, 
screen bypass, and coupling 
capacitors. 

4. Shield of grid lead not grounded. 

5. Dirty or corroded grid caps or 
tube -base prongs. 

6. Grid leads too close to filament 
leads. 

7. Grid lead too long. This may 
cause inductive or capacitive hum 
pickup, especially if the lead sags 
and alters the lead dress. 

8. Grid lead and grid return too 
far apart. The loop they form must 
be reduced in area by running these 
leads close together or by having the 
grid -lead shield serve as the grid 
return. 

9. Circuit grounds made to wrong 
point or points on chassis. 

10. Metallic tube shields missing 
or not grounded to chassis. 

11. Unshielded plate lead in low- 
level stages. Ordinarily, one worries 
about unshielded grid leads; however, 
the plate lead of one stage is essen- 
tially the grid lead for the next one. 
If the signal level is low, plate leads 
should receive as much attention as 
grid leads. 

12. Heater -to -cathode leakage in- 
side a tube. Replace the tube. 

13. Leakage or capacitive coupling 
between tube prongs across tube - 
socket insulation. This can be a par- 
ticularly troublesome type of defect, 
especially since unused socket ter- 
minals are frequently used as tie 
points for unrelated portions of the 
circuit. An oscilloscope is generally 
a useful service instrument for this 
type of trouble. 

14. Leakage between bypass ca- 
pacitors in single -can, multiple - 
capacitor assemblies. 

15. Input tube located too close to 
power transformer. Try installing a 
tube shield and reorienting trans- 
former. 

16. Sheet -iron shield needed around 
power transformer. 

17. Replace present input trans- 
former with one which is better 
shielded. 

Last -Ditch Measures 

1. Use DC on heaters. 

2. Apply a positive DC bias (about 
45 to 60 volts) to AC heaters. 

3. Rebuild power supply on sepa- 
rate chassis. 

4. Rebuild amplifier on nonmag- 
netic chassis. 

In this final category, the sug- 
gestions are directed more to the 
home constructor than to the com- 
mercial service technician. The 
latter, in his everyday work, is con- 
cerned only with returning equipment 
to its original condition. He is not 
ordinarily concerned with design 
modification nor improvement. 

MILTON S. KIVER 

take 

SPEAKER 

CONES 

for 

example 

RCA Speaker Cones for speakers 

used in RCA Victor TV receivers, 

high fidelity phonographs, and au- 

dio systems are specifically de- 

signed to save you time and money 

by fitting right, installing fast. 

Cones are just one example of how 

every RCA Service Part is factory - 

tailored to keep your servicing 

"on the go" profitably. Remember: 

only RCA replacement cones can 

restore the superior performance 

of RCA's quality -engineered 
speakers ... designed for listen- 

ing pleasure by the world's finest 

audio engineers. 

t\ RAO/O CORPORATION 

\/® of AMERICA 

SERVICE PARTS MARRISON, 
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Dollar and Sense Servicing 
(Continued from page 29) 

NEED A HOBBY? For fasci- 
nating relaxation while still using 
your technical know-how, give a 
thought to finding and putting on tape 
the music of bygone days, such as 
that from calliopes, music boxes, 
barroom pianos, and no -man bands. 
All you need is a good tape recorder 
and a supply of nickels to drop in the 
slots. 

All over the country, there are 
some excellent collections of these 
old instruments which play automati- 
cally. One truly outstanding array 
of working models is up on the third 
floor of one of the largest music 
stores in Syracuse, N. Y. Then 
there' s the Deansboro Musical Muse - 
um in Deansboro, N. Y., the Cottman 
merry-go-round at Sylvan Beach, 
N. Y., and one or more machines in 
almost any city museum. 

For tips on microphone place- 
ment when recording these mechani- 

Gee I%y / 
/ 

nly al / /V(. 
` 

DON'T JUST MAKE A REPLACEMENT 

...MAKE AN IMPROVEMENT 

Ask for QUAM / 
the quality line, % 
for all your / 

\ speaker needs. 

/ The performance of a set can be no 
better than the performance of its 
loudspeaker-and QUAM speakers 
will make any set sound better- 
because of their patented design, 
heavier magnetic structures, and 
because a QUAM replacement 
speaker is an exact replacement- 
designed to do a specific job. 
That's why servicemen all over the 
country have named QUAM their 
preferred brand of replacement 
speaker, by a wide margin (Brand 
Name Surveys, April, 1954). 

FREE The 

QUAM catalog 

listing over 100 

exact replacement 

speakers. 

/ 

with a 

QUAM 

SPEAKER 

QUAM-NICHOLS COMPANY 
234 East Marquette Road Chicago 37, Illinois 

cal musicians, read George Walter' s 
article , " Capturing Yesterday' s 
Music," in the June 1955 issue of 
Tape Recording. 

With a hobby like this you' 11 

meet a lot of interesting people, for- 
get the problems of your work com- 
pletely, and come up with recordings 
that can bring you some extremely 
valuable business publicity if you run 
them off now and then for local club 
groups. Once you get started, there' 11 

be no problem in finding new machines 
to record, as the owner of each 
machine will tell you about others. 
Such a hobby will also make a vaca- 
tion more enjoyable by giving a real 
goal for vacation planning. Through 
music boxes, you can make friends 
who'll guide you to interesting scenes 
the average tourist never sees. 

OCTOPUS. With a quantity tube 
sale, RCA now offers a Multicord 
line cord resembling an octopus; and 
it deserves mention for its ability to 
speed up TV servicing in the home. 
At one end of the cord is an ordinary 
plug. At the other end are: the usual 
cheater socket for the set, a cube tap 
for soldering gun and test equipment, 
the special cord connector needed on 
some sets, and a handy light with 
switch and clamp. 

Another interesting octopuslike 
cord is used by Westinghouse in its 
Metuchen, N. J., plant in order to 
facilitate testing and alignment of 
black -and -white TV sets. This cord 
is hooked up to some half -dozen places 
on each set as the set comes off the 
assembly line. The cord goes along 
with the set all the way through final 
testing. Each operator can easily 
hook up his own signal source and 
meter to the plugs and sockets of the 
cord instead of having to hunt all over 
the chassis for the right connection 
points or even to hunt under the 
chassis sometimes. 

MOONGLOW. About the only 
trip not yet offered TV dealers as 
bait for selling more sets is space 
travel to the moon. Big problem with 
these bonus trips, says an Admiral 
executive, is that they take the dealer 
away from his store and hence cut 
down the number of sets he sells after 
the contest is over. The newest deal 
at Admiral is a share of the firm' s 
stock (which sells for around $25) 
with each package of five TV sets 
purchased during the period of the 
deal. 
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JUKEBOX. Newest Seeburg 
coin -in -the -slot job for drugstore 
a n d restaurant trade uses tiny 
doughnut -shaped ferrite cores to 
remember the customer' s selections. 
This magnetic memory has proved 
simpler and more reliable than 
former relay and switch mechanisms 
used for the purpose. 

ROYALTIES. If you' ve got the 
urge to write a book and would like 
to know what' s in it for you financi - 
ally, the standard royalty figure today 
is 10 per cent of the retail selling 
price. By outlining the book, working 
up a few representative chapters 
complete with illustrations, and pre- 
paring a market analysis indicating 
your guesses as to who would buy 
how many books in what time, you 
can often obtain a firm contract with 
a publisher - and sometimes even 
a small cash advance on royalities - 
before putting all the work into the 
book. Pick a publisher who is now 
doing a good job of selling your t y p e 
of book. 

BATTLE REPORT. From the 
University of Illinois comes the latest 
report on the battle of the starlings. 
In the university towns of Urbana 
and Champaign, the starling situation 
was so bad that it became impossible 
to park cars under trees in the eve- 
ning or even walk along the sidewalks 
without getting whitewashed. 

T h e distress -call technique 
was selected as having the most pro- 
mise. A natural cry was obtained 
from a starling having a string tied 
to one leg andfightingwith his natural 
enemy, the blackbird. A slight boost 
was given to the high -frequency com- 
ponents during the recording of the 
resulting cries. The best section of 
this tape was spliced into a loop and 
repeated for re-recording to get a 
6 -minute tape. This was given to the 
local radio station WDWS for broad- 
casting on an early -evening free spot. 
Newspapers carried advance notice 
or the special public-service broad- 
cast, and the station urged its 
listeners to place their sets near 
open windows and turn up the volume. 

The first test disturbed the 
birds but not enough to get fly -away 
action. The tape was then lengthened 
to provide 15 minutes of playing time 
and was repeated on four broadcasts 
the following week. These threw the 
birds into utter confusion, and off 

they went. Only a few returned, 
chiefly to areas where public co- 
operation hadn' t been too good. 

If your own community has a 
starling problem, look up " Opera- 
tion Starling" inthe June 1955 Radio 
& Television News for helpful sug- 
gestions. One is to warn the public 
to turn down the volume at the end of 
the program. Another is the use of 
sound trucks and auto radios to cover 
dead spots such as in business 
districts where few radios are on in 
the evening hours. 

X. Looks as if color sets will 
for some time require a final adjust - 
ment in the home to compensate for 
the earth' s magnetic field. The top 
of the cabinet of RCA' s new 26 -tube 
color set is removable for this pur- 
pose among others. Once adjusted, 
moving the set may cause trouble 
unless an X marks the spot where it 
was. Pieces of Scotch tape can be 
put down on the floor or rug under 
the feet of the cabinet to guide the 
housewife in getting the set back in 
position after moving for houseclean- 
ing or other reasons. 

PREFERRED BY 
SERVICE TECHNICIANS FOR 

OVER 40 YEARS 

Whether you use 1 or 1,000,000 
you can rely on C -D electrolyties. 

The consistent demand for C -D, 
year after year, by the country's 
leading manufacturers is proof of 
the uniform quality of C -D 
ELECTROLYTICS. Whatever your 
ELECTROLYTIC requirement you will 
find that Cornell-Dubilier's 
consistent dependability is 
unmatched in the field. 

See your classified telephone 
directory for nearest C -D jobber. 

CORNELL 
DUBILIER 

THERE ARE. MORE C -D CAPACITORS IN USE 

TODAY THAN ANY OTHER MAKE 

PLANTS IN SOUTH PLAINFIELD. N. J.1 NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASS.: PROVIDENCE AND HOPE VALLEY. R. I. 

INDIANAPOLIS. IND.: FUOUAY SPRINGS AND SANFORD. N. C.: AND SUBSIDIARY. THE RADIANT CORPORATION. CLEVELAND. OHIO 
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MAGNETIC PICTURES. From 
off a ribbon of vinyl -backed magnetic 
tape came a complete 15 -minute color 
TV program for closed-circuit trans - 
mission halfway across the country 
to a hall -dozen 21 -inch RCA color 
sets at the dedication of Minnesota 
Mining' s new research laboratory. 
The 1/2 -inch magnetic tape was run 
through the machine in NBC' s New 
York studios at 20 feet per Second, 
which is a new low in speed consider- 
ing that a bandwidth of nearly 
4,000,000 cycles encompassing both 
color picture and sound is used. 

The chief problem is maintain- 
ing a uniform speed. Slight variations 
cause line jitter, seen as groups of 
lines displaced from others. An im- 
proved servo system now holds tape - 
speed variations down to less than 1 

part in 5,000,000, but still greater 
improvements are needed and pro- 
mised before video tape recording 
goes into use on a commercial basis. 

Bing Crosby Enterprises,work 
ing separately on the same problem, 
has already built a machine for 
recording on magnetic tape the 
pictures seen on radar screens. This 
has important military uses, one of 
which is recording the pictures which 
appear on a radar monitor just as 
the CAA now records all verbal con - 
versations with pilots at airports. 
This firm expects soon to demon- 
strate its version of a color TV 
recorder. 

SCARCE COLOR TUBES. When 
color TV gets going full blast, pro- 
bably this fall, keep a close watch on 
the tube situation. Right now some 
of the receiving tubes in the older 
color TV sets are really scarce, 
chiefly because there weren't enough 
sets sold to justify long production 
runs for these special tubes. Go 
overboard a bit on ordering for stock 
the new tubes that' 11 be appearing in 
the new sets. Then you' 11 have them 
when needed. You' 11 soon find out 
which ones are in the circuits which 
cause tube life to be short and can 
stock more of these types. 

BIRTHS. Cute cartoon by Sid 
Hix in a recent issue of Broadcasting - 
Telecasting shows two men in the 
Vital Statistics Department looking 
at a sharply -descending city -birth- 
rate curve on the wall. One asks, 
"Wonder if the improved quality of 
the late TV shows has anything todo 
with it?" 

John Markus 
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Servicing Modular 
TV Receivers 

(Continued from page 21) 

1/2 watt; therefore, the total wattage 
rating of the two units would be the 
required 1 watt. The resistive ele- 
ments are of the printed -circuit type 
and are printed on the bottom side 
of wafer No. 2. R82 is printed on the 
top side of the same wafer. The re- 
sistance of R82 is 270K ohms, and 
connections are made to risers 2 and 
12. 

CIRCUIT 

BOARD 

points. After all of the elements have 
been incorporated in the wafers shown 
in Fig. 2D and after all of the specified 
connections have been made, the 
completed module represents t h e 
entire circuit of Fig. 2B. 

An index notch is placed on the 
edge of each wafer. The purpose of 
these notches is twofold: (1) for the 
alignment of the wafers during the 
construction process and (2) f or 
orientation of the completed module 
when it is incorporated into the re- 
ceiver chassis. The completed 
module is usually dipped into a special 

MODULES NOT 

REQUIRING TUBES 

Fig. 3. Wiring Side of Modular TV Receiver. 

The schematic indicates -that 
C65 is connected between risers 5 and 
10 and that risers 4 and 10 are 
connected to each other. This cir- 
cuitry is contained on wafer No. 3. 

Wafer No. 4 contains C64 on its 
top side. The capacitor terminals 
are connected to risers 8 and 9. C66 
is contained on the bottom side of 
wafer No. 5 and has connections to 
risers 2 and 5. 

In the particular module just 
discussed, riser 6 is cut between 
wafers 3 and 4; and risers 7 and 12 
are both cut between wafers 2 and 3. 
This was done to reduce coupling be - 
tween risers. 

In some modules, a riser wire 
beyond a cut is employed as a ter- 
minal point for making interconnec- 
tions. Whenever this is done, the 
terminal point may be specified on 
the schematic diagram by a special 
mark. Such a mark would identify 
the number of the riser wire and also 
indicate that the point is not acces- 
sible at wafer No. 1 where the riser 
w i r e is usually connected to the 
chassis. This presents no serious 
servicing problem, however, since 
it is not usually necessary to make 
measurements at such terminal 

MODULARIZED 
SECTIONS 

paint which dries to a hard, protective 
coating. Different colors of paint 
may be used for identification 
purposes. 

How Modules Are Produced 

In order to produce modules 
so that their cost will be competitive 
with present wiring procedures, ex- 
tremely efficient methods of produc- 
tion must be employed. Complete 
automation of the manufacturing pro- 
cess has been adopted so that the cost 
canbe kept low. The automation pro- 
cess is so complete that all elements 

INCEX MARK RISER 12 

RISER 1 

RISER 2 

RISER 3 

RISER 4 

RISES 5 

(NOT USED) 

are applied to the wafers and the 
wafers are assembled entirely by 
machinery. In addition, every wafer 
is tested before it is assembled into 
a module. Each completed module is 
tested under dynamic conditions to 
ensure 100 -per -cent reliability. All 
tests are performed by machinery, 
and any defective wafer or module is 
automatically rejected. 

Such a system of automation is 
employed by ACF Electronics, a di- 
vision of ACF Industries, Inc:, Alex- 
andria, Va. This company has 

TUNER 

WIRED -IN MODULE 

9iGH-VOLTAGE 
+.,PARTMENT 

Fig. 5. Modular TV Receiver. 

Fig. 4. Mounting Detail of Module in Circuit 
Board. 

registered the name of "Compac 
Module" for their product. 

How Modules Are Mounted 

Although it is difficult to pre- 
dict exactly what methods will be used 
by the receiver manufacturers when 
installing modules in the receiver 
chassis, it is very possible that this 
operation will be done entirely by 
machinery. Machines can be used to 
orient the module automatically, to 
insert it into the circuit board, and to 
bend over the riser wires. A mass - 
soldering operation would then com - 
plete the wiring. 

Fig. 3 shows the wiring side of 
a TV receiver which incorporates 
modules and printed wiring. The 
printed wiring is similar to that which 
has been used in radios and TV re- 
ceivers for some time. The only 
difference is in the configuration of 
the wiring necessary to connect to 
the modules. Fig. 4 is a close-up of 
a portion of the circuit board and 
shows the mounting detail of a module 
which does not require a tube. The 
module has been inserted into the 
square hole in the chassis board, and 
the riser wires have been bent over 
and soldered to the printed wiring. 
Note the index mark that serves as 
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Fig. 6. Cutting Risers on Module Which Has 
Tube Socket. 

a guide for the identification of the 
numbers of the riser wires which are 
numbered in a counterclockwise 
direction from the index mark. 

On the circuit board, there are 
also markings identifying the point 
in the circuit to which the riser wires 
are connected. The points are marked 
GRID and SCR to identify these riser 
wires as connectors to the grid and 
screen of a tube. These markings 
and markings in other circuits could 
be incorporated by the manufacturer 
if so desired. 

Fig. 5 shows the other side of 
the same receiver that was shown in 
Fig. 3. The positioning of the modules 
can be seen as can the rest of the 

components not included in the 
modules. The horizontal -sweep sec- 
tion includes the horizontal -output and 
the damper tubes. These tubes are 
wired in a conventional manner using 
tube sockets and leads. The high - 
voltage compartment and tuner are 
also wired in a conventional manner. 
Of particular interest is the wired -in 
module shown in the horizontal -sweep 
section. This module is not mounted 
on the chassis board but instead is 
self -supported by the riser wires 
which are wired to a conventional 
terminal strip. This method of mount- 
ing could be used in other instances 
if the manufacturer preferred. 

How Modules Are Replaced 

The replacement of a module 
is not an involved process but does 
require care. Let us assume that a 
module has been proved to be faulty 
and that a replacement unit is 
available. 

The first step is to examine the 
plated side of the circuit board and to 
make sure that the index mark is 
visible. The position of the index 
notches on the original module will 
give a clue as to the position of the 
index mark. If the index mark cannot 
be seen, a substitute mark should be 
made on the plated side of the circuit 

Fig. 7. Cutting Risers on Module Which Does 
Not Have Tube Socket. 

board and in line with the index 
notches. 

A lead pencil should not be used 
to make this substitute mark because 
the graphite in the pencil is conduc- 
tive and may introduce an unwanted 
resistance into the circuit. Use a 
nonconducting paint, corona dope, or 
a wax pencil for making the mark. 

The next step is to remove the 
faulty module. If there is a tube on 
the module, remove the tube from its 
socket. Then cut the riser wires with 
a pair of diagonal pliers. The risers 
should be clipped at the point where 
they are bent over the edges of the 
circuit board. 

-- 

PORTABLE PARTS CABINET 
(or tackle box) 

FREE with . 

the purchase of thirty popular fast moving Planet Electrolytic Condensers. 

This welded all steel cabinet is rigidly constructed and tested to carry a 100 

pound load safely. Hinged front locks in drawers when closed-serves as 

Handy Tray when open. Cabinet has solid steel back with 4 key holes for 

safe hanging and easy removal. 

WATCH FOR IT AT YOUR PARTS JOBBER 

PLANET SALES CORPORATION 

NEVER BEFORE HAS ANY TEST INSTRUMENT WON 
SUCH IMMEDIATE AND UNANIMOUS ACCEPTANCE! 

RZJUi&ZÍÏÎÌR 
combination CRT tester and rejuvenator 

IT'S A TESTER Checks 

CRT for inter -element shorts in 
both hot and cold conditions. 

IT'S A REJUVENATOR Removes contamination 
from surface of the cathode Corrects gassy (soft) pic- 
ture tubes Reactivates cathode Restores normal CRT 
performance in 80% of cases. 

THE SMALLEST, MOST COMPACT INSTRU- 
MENT OF ITS KIND! It has an easy -to -read giant 41/4" 

meter (larger than on any other similar unit). Its professional 
appearance makes it the only instrument of its kind which inspires 
customer's confidence. HI-SPEED RESULTS: Single knob control 
for all functions makes it simplest and fastest operating unit of any 
instrument of its kind. Extra deep -etched 2 -color "lifetime" panel. 

RT 203 
$4993 

See the RejuvaTester, Fly- 

back Tester and TeleTest's 

other service instruments 

at your jobber. 

31-01 Linden Place, Flushing, N.Y. 

BLOOMFIELD, NEW JERSEY 
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The photograph in Fig. 6 shows 
diagonal pliers being used to cut a 
riser on a module which has a tube 
socket. It is almost imperative that 
a small pair of pliers be used to cut 
the risers on this type of module be- 
cause space is limited. 

The photograph in Fig. 7 shows 
diagonal pliers being used to cut a 
riser on a module which does not have 
a tube socket. The absence of the 
socket provides more space for the 
pliers, and the risers are easier to 
cut. 

The photograph in Fig. 8 shows 
the cutout in the circuit board after 
the module has been removed. Note 
that the ends of the riser wires are 
still soldered to the plated conductors. 

The ends of the risers should 
be removed by using a small soldering 
iron and a rag or brush. A small iron 
of 25 watts or less is recommended 
because excessive heat might loosen 
the plated wiring onthe circuit board. 
Apply heat to the soldered points, re- 
move the ends of the riser wires, and 
wipe off the excess solder with a rag 
or brush. Do not allow the solder to 
drip onto other parts of the receiver. 
The use of a rag rather than a brush 
is preferred because the solder will 
cling to the rag and will not drip. 

After the terminals have been 
cleaned properly, the new module 
should be inserted into the cutout in 
the circuit board. The risers will 
usually exert sufficient force on the 
edges of the cutout to hold the module 
in place. Make certain that the index 
notches on the new module are aligned 
with the index mark on the plated side 
of the circuit board. 

Bending the risers over the 
edges of the circuit board is the next 
step, but there are several warnings 
which should be mentioned. When a 
tube socket is mounted on a module, 
the terminals of this socket are con - 
nected to the riser wires by fired - 
silver conductors on the bottom and in 
some cases also on the top of the first 
wafer. These conductors should be 
treated with care. They are pointed 
out in Fig. 9. 

The presence of the silver con- 
ductors on the first wafer is another 
reason for using a small iron during 
soldering operations. Excessive heat 
can melt the silver and cause an open 
circuit which will result in a per- 
manently damaged module. 

When bending the risers over 
the edges of the circuit board, do not 
allow the tip of the tool being used to 
touch the top of the first wafer. If 
the tip touches the wafer, the sharp 

PLATED 

CONDUCTOR 

6b 

END OF 

RISER WIRE 

Fig. 8. Circuit Board Before Removal of 
Ends of Risers. 

edge of the tool might scrape off or 
break the silver conductors. As 
previously mentioned, this will result 
in a damaged module. 

There are several methods of 
bending the riser wires, but the re- 
commended method is performed as 
shown in the sketch of Fig. 10. The 
blade of a screwdriver is placed at 
the side of the tube socket at a point 
directly opposite the wire to be bent. 
Make sure that the tip of the screw- 
driver does not touch the first wafer. 
Use one hand to hold the module 
against the circuit board, and move 
the handle of the screwdriver outward. 
The riser should be bent only slightly 
withrthe screwdriver as indicated in 
Fig. 10. Then the eraser end of a 

pencil can be used to flatten the ends 
of the risers against the plated con- 
ductors on the circuit board. 

If the module does not have a 
tube socket, the eraser end of a pencil 
can be used for the complete bending 
process. Hold the pencil as nearly 
parallel as possible to the circuit 
board, and push the end of the riser 
wire over the edge of the circuit 
board. Then hold the pencil at right 
angles to the board,and press dowti the 
end of the riser wire so that it will 
make firm contact with the conductor. 

SILVER 

CONDUCTOR 

Fig. 9. Silver Conductors on Top of Wafer 
No. 1. 
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Interchangeability 
Guide 

For All Popular Crystal and CeromI( Phono -Cartridges 

ELECTRO -VOICE, ., 

A turn of the wheel shows at a 
glance the exact E -V model to re- 
place any popular crystal or 
ceramic phonograph cartridge. 

This handy, up-to-date Inter- 
changeability Guide is small and 
easy to use (only 6Y in. diameter). 
Get it FREE from your E -V Dis- 
tributor or write to Electro -Voice. 

NOW 
SEALED 

IN 
PLASTIC 

AH E -V phono -cartridges now come in new 
individual sealed -in -plastic Blister-Paks 
with full model identification and instruc- 
tions. This exclusive E -V advanced pack- 
ag ng makes it easier for you to stock, sell 
and service phono -cartridge replacements. 
Remember E -V Basic 6 Preferred Types 
make over 92% of all replacements in the 
$70,000,000 cartridge replacement market. 

No Finer Choice than 
0 

gkeerralkes 
ELECTRO -VOICE, INC. BUCHANAN, MICH. 
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526K Mulrimeler Kit $12.90 
Wired $14.90 
1000 ohm,/volt 

425K 5" Scope 
Kit $44.95 

Wired $79.95 

470K I" P,,.M1 1.11 5,,p. 
KIT ST8.95.WIIIED $129.50. 

YOU BUILDD 

KITS 

IN ONE 

EVENING - 

but they 
last a lifetime 
and you 

save 50% 
3 8 Kits and 42 Instruments - 
the Industry's most complete 565K Makimerer Kit $41.95 

line of MATCHED Wiredh.W.95 
20,000 ahem:volt 

TEST INSTRUMENTS 

1/2 - million EICO In- 
struments are now in use 
the world over! That's the 
proof of EICO's leader- 
ship in Value. 

221K VTVM KP $25.05 
Wired $39.95 

For latest precision engi- 
neering, finest compo- 
nents, smart professional 
appearance, lifetime per- 
formance and rock -bot- 
tom economy - see and 
compare the EICO 
line at your Jobber 
before you buy any 
higher -priced equip- 
ment, You'll agree with 
over 100,000 others that 
only EICO Kits and In- 

struments give you the in- 

dustry's greatest values 
at lowest cost 
Prices 53 higher on West Coos' 

01954 

77K 
Sine & Square Ware Audio Gen. 

K .t $31.95. Wired $49.99 

10501( SetIw9 She. 
Kit $29.95. Wired $38.95 

625K Tube Tester 
K t $34.95 

Wired $49.95 

Write NOW for FREE latest Catalog PF 8 

laboratory Precision at lowest cost 

When the riser wires are bent 
over the ends of the plated conductors, 
make sure that the only bend in each 
riser is at the edge of the circuit 
board. If the riser is bent at any 
other place, it will not lie flat on the 
conductor; and a poor solder joint 
may result. 

TUBE 
SOCKET 

FIRST WAFER 

SCREWDRIVER 

CIRCUIT 
BOARD 

RISER 
DO NOT TOUCH 
WAFER WITH 
SCREW DRIVER 

Fig. 10. Diagram Showing Recommended 
Method of Bending Risers. 

Soldering the ends of the risers 
to the plated conductors is the final 
step in the replacement procedure. 
Although this procedure seems rather 
involved, a technician having only a 
limited amount of experience in the 
replacement of modules should be 
able to perform the complete opera- 
tion in approximately two minutes. 

Part II of "Servicing Modular 
TV Receivers" will discuss recom- 
mended procedures for the trouble 
shooting and servicing of receivers 
which employ modules. Particular 
emphasis will be placed on methods 
of overcoming servicing problems 
that are peculiar to this type of 
construction. 

We wish to express our thanks 
to ACF Electronics for their assis- 
tance in supplying us with technical 
data included in this article and for 
making available to use the completed 
modular receiver and the individual 
module units shown in the illustra- 
tions. 

WILLIAM E. BURKE and 
W. WILLIAM HENSLER 

on 't just say 
"capacitors" 

Ask For Sprague By Catalog Number 

Know what you're getting 
. get exactly what you 

want. Don't be vague ... in- 
sist on Sprague. Use com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 105 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 

another 

great book 

by Albert C.W. 

Saunders 

Here is Saunders at his best, employing his vast 
teaching experience to prepare the Service Technician 
for prodical Color TV servicing. The entire subled is 
treated in easy -to -understand language, supported 
by a wealth of clear illustrations. Maier emphasis is 
placed on Color Receiver installation and servicing. 
Here are the fact -packed chapters: 

CHAPT. 1. Colorimetry: Discussion of color, 
hue, saturation, purity, brightness, color 
matching, color terminology. 
CHAPT. 2. Color TV: Origin and content of 
the color signal; transmission; the color 
TV transmitter and camera; the lumi- 
nance signal. 
CHAPT. 3. Color Carrier: The chrominance 
signal, bandwidth, modulation, color sync 
signals; obtaining I and Q signals; trans- 
mission of luminance, chrominance and 
sync signals. 
CHAPT. 4. Color Signal Analysis: The Color 
Signal; formation of Y, I and Q signals; 
scalar and vector quantities; doubly - 
balanced modulators. 
CHAPT. S. Tricolor Picture Tube: Types of 
color picture tubes; how they operate, con- 
struction and characteristics. 
CHAPT. 6. Color Receivers: Descriptions of 
current color circuits; convergence adjust- 
ments and procedures; installation adjust- 
ments for specific models. 
Prepare for Color TV with the help of 
this practical, valuable book. 116 pages. 
Fully illustrated. 8Y¡ x 

ORDER SC -1 

$250 Only 

ORDER THIS OUTSTANDING 

BOOK 
FROM YOUR 

PHOTOFACT DISTRIBUTOR 

OR WRITE TO 

HOWARD W. SAMS CO., INC. 
2201 E. 46th STREET 

INDIANAPOLIS 5, INDIANA 
-J 
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Examining Design Features 
(Continued from page 15) 

photograph of Fig. 3 is a top view of 
a typical T -Series tuner with the top 
plate removed to expose a few of the 
inner components. It may be noticed 
from the photograph of this particular 
tuner that each tube shield is grounded 
and mechanically secured to the tuner 
chassis with a bonding strap. One of 
the reasons for this added strap is 
to prevent a tube shield from falling 
off and causing a short between the 
receiver chassis and the cabinet in 
case a metal cabinet is used. 

The RF test point shown in 
Fig. 3 may be reached through a hole 
in the removable top cover. Many 
receiver manufacturers connect a 
short length of wire to this test point 
and extend the wire up through the 
hole in the top plate. The test point 
is connected in the mixer -grid cir- 
cuit, and it is used as an input ter- 
minal for the sweep and marker 
generators du r i n g the alignment 
performance. All the tuner shields 
should be in place before attempting 
alignment; and as in the earlier 
models, the fine-tuning control must 
be set at the midrange point before 
the oscillator slugs are adjusted. 

The tuner alignment involves 
the following adjustable components: 
two trimmers in the RF stage, one 
trimmer in the mixer stage, a slug - 
tuned coil for each channel in the 
oscillator stage, and the mixer -plate 
coil. All of these alignment points 
except the oscillator slugs are easily 
reached at the top of the unit. The 
oscillator slugs, as in the majority 
of turret tuners, are accessible 
through a hole in the front of the 
tuner housing. 

The IF output point shown in 
Fig. 3 is a small loop of wire fed 
through an insulator and extending 
above the tuner chassis. This wire 
affords a convenient test point; and 
the output to the main chassis may 
be connected directly from this 
point. In other cases, the output is 
connected internally to one of the 
unused terminals located at the side 
of the tuner; and from there, it is 
fed to the receiver. 

The terminal strip located at 
the side of the tuner is illustrated in 
the drawing of Fig. 4. All terminals 

A G'=tf "È 

AGO 

FILAMEN 
SUPPLY 

LOW 8+ 
SUPPLY 

N HIGH Et+ 
SUPPLY 

FILAMENT 
SUPPLY 

DETEN ROLLER 

STATIONARY 
SPRING CONTACTS SHIELDING PLATE 

Fig. 5. Bottom View of T -Series Tuner With 
Turret Removed. 

are coded with a letter (A through E) 
stamped into the tuner chassis above 
each connection. Terminal A is a 
connecting point for the AGC voltage 
supplied to the tuner. Terminal B 
is used as a filament -supply point for 
both series and parallel arrange- 
ments. Terminal C serves as the 
B+ supply point. Terminal D is used 
for one of the filament connections 
required when the tuner tubes are 
wired in series. Terminal E is most 
frequently used as a connection for 
the additional B+ supply voltage re- 
quired when the tuner employs a 
c a s c o d e RF amplifier stage. In 
some cases, terminal D or E may be 
wired as an IF output point. 

The spring contacts located in - 
side the tuner are shown in the 
photograph of Fig. 5. As in earlier 
designs, these finger -like springs 
can become damaged or weak and 
make poor contact with the point con- 
tacts on the insert strips. The tension 
on these springs can be increased 
by pulling slightly outward on each 
one; however, care should be taken 
not to disengage the free end from 
the mounting board. The detent 
roller, also indicated in Fig. 5, is 
basically the same style as that 
employed in the earlier models; but 
it is located at the front of the tuner 
rather than in the middle. 

With regard to UHF reception, 
another new feature of the T -Series 
tuners is the change in the individual 
UHF insert strips. In previous de- 
signs, each pair of UHF insert strips 
contained a harmonic -generating 
crystal and a mixer crystal. In the 
new tuners, the harmonic -generating 
crystals are still mounted on the 
individual insert strips; but a single 
mixer crystal that serves for all 
UHF channels is mounted on top of 
the tuner chassis. The location of 
the clip for the mixer crystal is 
shown in Fig. 3. One end of the crys- 
tal is grounded to the tuner chassis, 
and the other end is connected to 
one of the spring contacts. Main- 
tenance requirements for this new 
tuner are similar to those neededfor 
the earlier types. 

It's new! 
and only your 
Centralab 
distributor 
has it 

The completely insulated 
ceramic disc capacitor 
that took 4 years to build 

Centralab 
Type MD 

IMolded Disc 

Available in 

53 values 
Pkg. of 5 
only $150 
suggested list price 

Better -than -ever insulation - 
2500 V.D.C. breakdown to ground. 
You can place next to a chassis 
or high -voltage leads without flash- 
over or breakdown. 

Higher -than -ever lead strength - 
greater than the tensile strength of 
the wire itself. Leads can't pull out. 

These are only two of many 
reasons why the Centralab Type MD 
Disc is in a class by itself - why 
you can count on getting premium 
performance. Get all the facts 
from Centralab Catalog No. 29. 

Better still, give Centralab MD's 
a trial as replacements on your 
next jobs. 

Write for Centralab 
Catalog No. 29 to 

Cen 
A Division of 

Globe -Union Inc. 
942H E. Keefe Ave. 
Milwaukee 1, Wis. 

Fig. 4. Terminal Strip on T -Series Tuner. 
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JONTZ Kwick-Up 
Telescoping Masts 

Jontz Kwick-up telescoping masts are available in 3 lines: The De Luxe 
100 series, made from hot -dipped galvanized 16 gauge tubing. The 
Standard 200 series, made of 16 gauge tubing rolled from galvanized 
strip. The Standard 300 series made of 18 gauge tubing rolled from gal- 
vanized strip with 11/4", 16 gauge top. 

Mast sections will not pull apart with the exception of 
the top section which enables easier antenna mounting. 

New type locking device for foster erection and locking 
without tools. 

Revolutionary new guy ring eliminates all strain, ten- 
sion, and friction on the next section to be erected. 

Newly designed companion base assures definite 
locking, will not turn in the wind. 

Sell the Line that is "Really Built" to do the job 
Available at better jobbers everywhere 

JONTZ MANUFACTURING CO. 
1 101 East McKinley, Mishawaka, Indiana 

IN CANADA Active Radio & TV Distributors 
60 Spadina Ave Toronto, Canada 

Non -Snarling, Pre -Measured Wire Strand 

WRIGHT Wire 
Strand uncoils 
like this } 

WRIGHT unique 

this 
v \- process prevents 4r- 

Besides the important factor of no snarling, WRIGHT TV GUY 
WIRE is pre -measured. Every concentric coil measures two feet- 
time and money saver in guying antennas. WRIGHT TV GUY 
WIRE has great flexibility and is heavily galvanized ... con- 
tinuous connected coils. 
Prompt deliveries from stocks in Worcester, Chicago, Atlanta, 
New Orleans, Houston, Dallas and Los Angeles. 

G. F. WRIGHT STEEL & WIRE CO. 
245 Stafford St. Worcester, Mass. 

Notes on Test Equipment 
(Continued from page 19) 

Afr 
Fig. 6. Waveform of the Q Signal in a Color 
Receiver Using the WIN-TRONIX Model 150 
Rainbow Generator. 

former may be obtained. In Fig. 6 

the waveform obtained at the cathode 
of the phase inverter in the Q channel 
is shown. For an indication of cor- 
rect quadrature adjustment, the 
square -wave pulse should be displaced 

ß 
(A) Notched Circle Showing Correct Adjustment of 

the Hue Phase Control and the Quadrature 
Transformer. 

(B) Notched Circle Showing Incorrect Adjustment of 
of the Hue Phase Control. 

ß 
(C) Notched Ellipse Resulting From Misadjustment of 

Quadrature Transformer in One Direction. 

(D) Notched Ellipse Resulting From Misadjustment of 
Quadrature Transformer in Direction Opposite 
to That Indicated in C. 

Fig. 7. Oscilloscope Patterns Obtained From 
the Demodulator Circuits in a Color Receiver 
Using the WIN-TRONIX Model 150 Rainbow 
Generator. 
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on the sine wave by exactly 90 degrees 
from its position in the preceding 
figure. At the particular observation 
point selected, the signal is a minus - 
Q signal rather than a Q signal; con- 
sequently, the waveform is inverted 
to that for a normal Q signal. 

An interesting application of 
the Model 150 generator is its use in 
checking and adjusting the hue -control 
circuit and the quadrature circuit 
through the use of Lissajous patterns 
on an oscilloscope. To develop these 
patterns, the output of the generator 
is applied to the antenna terminals of 
the receiver; and signals a r e 
picked up at points after the I and Q 
demodulators and are fed to the os- 
cilloscope. The signal from the I 
channel is fed to the vertical input of 
the oscilloscope, and the signal from 
the Q channel is fed to the horizontal 
input. 

The result is a pattern which 
should be a notched circle if the sig- 
nals in the two channels are at 90 - 
degree phase relationship with each 
other. The phase response of the 
horizontal and vertical amplifiers of 
the oscilloscope should be substan- 
tially the same at the frequencies 
involved, and this will generally be 
the case with good quality oscillo- 
scopes. The gain of each amplifier 
should be adjusted to obtain equal 

vertical and horizontal deflections so 
that the circle will not be stretched 
into an ellipse. 

The circle shown in Fig. 7A 
was obtained in the manner just de- 
scribed. The missing sector (which 
is like a piece cut out of a pie) results 
from the square -wave pulse in the 
generator signal. The position of 
this sector, measured in .degrees 
about the center of the circle, indi- 
cates the relative setting of the hue 
phase control. As the hue control is 
rotated, the sector in the pattern 
also rotates to a new position such 
as that shown in Fig. 7B. 

Correct settings for I and Q 
receivers and for R - Y and B - Y 
receivers are illustrated in the WIN - 
TRONIX instruction manual. The 
pattern shown in Fig. 7A is very 
close to the correct one for an I and 
Q receiver. 

In color receivers which de- 
modulate on the I and Q axes or R - Y 
and B - Y axes, correct adjustment 
of the quadrature transformer will 
result in a circle such as that shown 
in Fig. 7A or Fig. 7B. If this trans- 
former is improperly adjusted, de- 
modulation in the two color channels 
no longer takes place with a 90 -degree 
phase relationship; and the circle 

becomes an ellipse, as in Fig. 7C or 
Fig. 7D. These figures illustrate 
the cases in which the quadrature 
transformer has been detuned, first 
in one direction and then inthe other. 

It may occur to the reader that 
an ellipse can also be obtained from 
the circle if the horizontal- and 
vertical -deflection amplitudes in the 
oscilloscope are not equal. How, 
then, is the technician to distinguish 
one case from the other 7 The answer 
is that an ellipse obtained solely 
through misadjustment of the 
horizontal- or vertical -deflection 
amplitudes will have its long axis in 
either a horizontal or vertical di- 
rection. An ellipse resulting solely 
from quadrature misadjustment will 
have the long axis tilted at an angle 
lying somewhere between the hori- 
zontal and vertical directions. No 
amount of subsequent adjustment of 
the gain controls on the oscilloscope 
can change this ellipse to a circle. 

A number of other tests and 
adjustments are listed in the WIN- 
TRONIX instruction manual. T he 
examples covered in this discussion 
should give some idea of the useful- 
ness of this type of service 
instrument. 

PAUL C. SMITH 

TRADE-IN. One of the roughest things to take, 
when buying a new car these days, is the panning that the 
salesmen give your old car before announcing the trade-in 
allowance. For two years we couldn't take it and just 
walked away from the salesmen one after another to go 
back to that old '49 model which was still good for another 
hundred thousand miles (our opinion). 

The salesman who finally got our signature on the 
line was a true gentleman. His firm wholesaled its 
trade-ins immediately to used car dealers, so he got 
up to bid on the car. The amount was so low that he 
added a hundred dollars, even though already squeezed 
by preliminary without -trade-in negotiations. Only after 
closing the deal did he reveal that our sweet little '49 
was only bringing him $145. 

In all types of trade-in selling, concentrate on the 
good features of what your're selling rather than on the 
faults of what' s being traded in. Compliment the prospect 
on his judgment in choosing his old set originally, but 
switch immediately to the improvements that have been 
made since that time. Make him want the new set so 
badly that he'll take your first fair figure when you get 
down to prices. 

MARKUS Dollar and Sense Servicing 

4,, 91 

Lthllh1HiH' 
IT'S THE N EW "99" JR.! 

- POCKET-SIZE EDITION OF THE 
POPULAR XCELITE PR -99 

7 nut drivers (3/16 -3/8), 2 Phillips and 2 slotted 
screwdrivers with master handle all rolled up in one 
handy pocket kit - that's the new "99" Jr.! Same fine 
quality as the big "99" sec, but with a smaller handle, 
same size as our nut driver handles. You'll want to see 
and own this set that has the tools you need, where you 
need them! Ask your supplier! 

XCELITE, INCORPORATED 
Dept. Q 

Orchard Park, N. Y. 
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