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Preferred for modern set servicing 

IRC TYPE Q CONTROL 

I. 

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

-'} 

KNOBMASTER FIXED SHAFT 

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

r1= 
INTERCHANGEABLE FIXED SHAFTS 

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

1/4" LONG BUSHING 

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

7 STANDARD TAPERS 

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

94 RESISTANCE VALUES 

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

QUALITY APPEARANCE 

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

CUSHIONED TURN 

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

TYPE 76 SWITCHES 

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

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

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

In Canada: International Resistance Co., Ltd., Toronto, licensee 



MODEL 

MODEL _l 

the MOST 
COMPLETE 

LINE Y 

EL AR -1 

ODEL AR-? 

.CDR 
ROTORS 

with the GREATEST TURNING POWER 

Here is everything anyone - distributor ... dealer .. . 

serviceman - could ask for in rotors ... all in the ONE line 

...the CDR ROTOR LINE! A model for every need... ALL 

FIELD TESTED AND PROVEN to be dependable and 

superior in every respect! 

Rwith regular announcements in every leading 
rotor market across the nation. 

ßa,S for you to millions every week 

CORNELL-DUBILIER 
SOUTH PLAINFIELD, N. J. 

THE RADIART CORP. 
e CLEVELAND 13, OHIO 
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SPRAGUE 

CERAMIKITS 

Get these cabinets FREE with a 
basic order of ceramic capacitors 

NOW ... stock ceramics so you can find 'em when 
you want 'em ... have your own neat and complete cabi- 
net ... at the cost of the capacitors alone. 

Sprague has pre -stocked these handsome, blue, heavy - 
gauge steel CERAMIKIT cabinets with its famous Cera - 
Mite capacitors. Ratings and quantities are based on popu- 
larity. No dogs! Stand-up indexes separate reusable 
plastic boxes. Catalog numbers and ratings can be seen 
at a glance. 

Whether you use many ceramics, or just a few, there's 
a Ceramikit sized and priced just right for you. Kit CK-2 
is a two -drawer model holding 150 capacitors in 27 differ- 
ent ratings. Kit CK-3 is a single -drawer unit holding 75 
capacitors in 12 different ratings. Remember there's not a 
dog in either Ceramikit. 

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

See your distributor now about Ceramikits, or request 
complete facts in Sheet M-711 from Sprague Products Co., 
los Marshall St., North Adamts, Massachusetts. 

Quart. Cat. No. Quart. Cat. No. 

5 560-01 5 5GA-T41 
5 560-022 5 5GA-T5 
5 5GA-05 10 5GA-D1 

10 5GA-T1 5 5GA-02 
5 5GA-115 5 5HK-05 
5 5GA-122 10 5HK-S1 

CONTENTS 
3 1/2 'x91/4''x4 
$38.00 List 

Goan Cat. No. I Quart. Cat. No. 

5 5GA-V5 5 560.127 
5 5GA-01 5 560-T33 
5 5GA-015 5 5GA-139 
5 560.022 5 5GA-T47 
5 560-033 

5 560-15 
5 5GA-039 

5 5GA-T68 
5 5GA-047 

10 5GA-D1 
5 

5 

5 

560-05 
560.068 
5GA-082 

5 

5 

5GA-D15 

5GA-02 

10 5GA-T1 
5 5GA-033 

5 5GA-T12 5 5GA-D4 

5 5GA-T15 5 5HK-D5 

5 5GA-T22 10 5HK-S1 

YOU CAN BUILD 
WITH SPRAGUE 

Sprague Products Co. is the Distributors' Division of the Sprague Electric Co. 
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When Godfrey 

tells the ladies 

... There are 

no finer tubes 

than CBS tubes ... 
More women 

than ever 

are going to ask for 

the tubes with the 

Good Housekeeping 

Guaranty Seal. 

OR REFUND 

Q`° Guaranteed by ',- 

Good Housekeeping 
4F 

Be sure YOU have 
CBS tubes in your tube caddy. 

NHS ADVERTISED THE 

Arthur Godfrey's Talent Scouts 
to sell CBS Tubes 

on both TV and Radio 
every other week starting in June 

Quality products through ADVANCED -ENGINEERING 

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 
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56leTatk 
MEASUREMENTS OF RECEIVER 
PERFORMANCE 

Service technicians are called 
upon from time to time to express 
their opinions concerning various 
features of television receivers. For 
example, the following are some of 
the questions asked. Is one make of 
set more sensitive than another? Is 
one type of AGC system more effec- 
tive in its action than another? Is 
one set less prone to interference 
than other sets? Most of the time, 
whatever knowledge service techni- 
cians may have concerning receiver 
performance may simply be based 
upon observation of one or more sets 
in operation; and no serious attempts 
have usually been made to verify the 
opinions stated. 

Occasionally, more precise 
information is desired. It is not parti- 
cularly difficult to get this data if a 
signal generator with a calibrated 
output level' is available. Generators 
of this type, such as the Hickok Model 
292X in Fig. 1, have a meter which 
indicates the exact signal level within 
a range which is usually from zero to 
100,000 microvolts. With a known 
input signal and with a VTVM or 
oscilloscope at the other end of the 
receiver, many important character- 
istics can be accurately measured. 

Fig. 1. A Crystal -Controlled AM Generator. 
(Sample Courtesy of Hickok Electrical In- 
strument Company.) 

Sensitivity 

Let .us consider, for example, 
over-all receiver sensitivity. To 
make this measurement, you would 
proceed as follows. Connect the AM 
signal generator to the antenna input 
terminals, making certain that the 
generator impedance is matched to 
that of the receiver. If the generator 
output is balanced but its impedance 
is less than 300 ohms, the network 

TO BALANCED 
GENERATOR 

OUTPUT 

RI50- 

Zsq. OUTPUT IMPEDANCE OF SIGNAL GENERATOR 

(A) With Balanced Generator Output. 

300o. 
RECEIVER 

INPUT 

IMPEDANCE OF 

OUTPUT CABLE. Z. 12, /*--"N 

300 n 
RECEIVER 

INPUT 

< 
ca 

ISO n 

Z0 R0 RI 

50n 56 n 120 n 
72n 82.. I10n 
92. IIOn 100 n 

(B) With Unbalanced Generator Output. 

Fig. 2. Circuits for Matching Output Imped- 
ance of Signal Generator to Input Imped- 
ance of Receiver. 

shown in Fig. 2A should be employed. 
On the other hand, if the generator 
has an unbalanced output, then the 
arrangement shown in Fig. 2B should 
be employed. 

For the next step, an oscillo- 
scope is connected between the grid 
or cathode of the picture tube and the 
receiver ground. The choice of grid 
or cathode depends upon which 
element receives the video signal. 

The receiver is operated at 
maximum gain for this test; con- 
sequently, the contrast control is 
turned fully clockwise. In addition, 
the AGC line is shorted to ground. (If 
the receivèr develops a low negative 
bias of 0.5 volt or so with no input 
signal, then apply a DC bias of the 

MILTON S. KIVER 
President, Television Communications Institute 

same value to the AGC line instead of 
grounding it.) 

Next, tune the signal generator 
to the mid -frequency of the channel 
being checked, and adjust the unit for 
30 -per -cent modulation. Then rotate 
the fine-tuning knob on the receiver 
for maximum indication on the screen 
of the oscilloscope. The number of 
microvolts of generator output needed 
to produce a pattern having a peak -to. - 
peak amplitude of 20 volts onthe scope 
will be a measure of receiver sensi- 
tivity. The more sensitive the re- 
ceiver, the less signal the generator 
will have to supply in order to produce 
the 20 -volt signal at the picture tube. 
The value of 20 volts peak to peak at 
the picture tube is the standard es- 
tablished by the Institute of Radio 
Engineers. 

In the VHF bands, it will be 
found that the highest receiver sensi - 
tivity will exist on channel 2 and the 
lowest on channel 13. Furthermore, 
the sensitivity on the UHF channels 
will be considerably poorer than on 
any of the VHF channels. Most of us 
know this; but with the sensitivity 
test, we can determine exactly how 
much difference exists between re- 
ception of different channels by the 
same receiver and between reception 
of any given channels by different 
receivers. 

Image -Rejection Ratio 

The image -rejection ratio is 
another receiver characteristic that 
can be determined by using the same 
setup of instruments used to check 
sensitivity. This is the ratio between 
receiver sensitivity to a normal sig- 
nal and its sensitivity to a signal at 
the image frequency. For example, 
if the intermediate frequency repre- 
senting the video carrier is 45.75 
megacycles, the frequency of the local 
oscillator will be this far above that 
of the video carrier in the normal 
signal. See Fig. 3.. The image fre- 
quency would then be 45.75 megacycles 
above the oscillator frequency. For 

* * Please turn to page 65 * * 
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CAN RELY 

ON BUSS.. 
for Fuses of Unquestioned 
High Quality 

-Millions upon millions of BUSS fuses have 
given dependable electrical protection in homes, on farms and 
in industries over the past 40 years, thus establishing the 
unquestioned high quality of BUSS fuses. 

With a reputation like this, BUSS can't afford to take a 

chance with faulty fuses that could injure its business and 
yours. 

That's why every BUSS fuse, normally used by the 
Electronic Industries, is tested in a sensitive elec- 

tronic device that automatically rejects any fuse not 
correctly calibrated, properly constructed and right 
in all physical dimensions. 

Fuses that give you double protection against 
loss of user goodwill are the result. Not only 
are users guarded against damaged equipment 
when there is trouble on the circuit, but they 

are also protected against irritating shut- 
downs caused by needless blows. 

Then why not be sure your buying and 
stock records specify BUSS and FUSE- 
TRON fuses . . . you'll save time and 
trouble by using BUSS as the one 
source for all your fuse needs. 

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

BUSSMANN MFG. CO. TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION' 

BUSS 

Div. of McGrow 
Electric Co. 

University at Jefferson, 
St. Louis 7, Mo. 

555 

s 
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COLOR 
TRAINING SERIES 

In Part XII of this Color TV Training Series, the 
discussion of the setup procedures for the color picture 
tube was concluded. A discussion will now be given con- 
cerning the alignment of the circuits in the color receiver. 

In comparing the alignment procedure for a color 
receiver with that for a monochrome receiver, it can be 
said that aligning a color receiver is more difficult. The 
main reason for this is that the color receiver contains 
a larger number of stages than does the monochrome 
receiver. In order to reproduce colors faithfully, the 
alignment of the circuits of a color receiver must be 
very precise. Care must be taken in order to get the 
best possible responses from the circuits. For instance, 
the video IF section must have a bandwidth of nearly 4.5 
megacycles in order to pass the 3.58 -mc color subcarrier 
and its upper sidebands. The circuits must first be de- 
signed for this bandwidth; and second, they must be pro- 
perly aligned. For best results, the response of the video 
IF section should be flat throughout the range of 4.5 
megacycles. 

The sections that need to be aligned in a color 
receiver are the RF, IF, sound, bandpass -amplifier, color - 
sync, matrix, and convergence sections. The RF, IF, and 
sound sections have their counterparts in the monochrome 
receiver; therefore, the alignment procedures for these 
sections in both the monochrome and color receivers are 
very similar. The bandpass-amplifier, color -sync, 
matrix, and convergence sections in the color receiver 
are those which do not have counterparts in the monochrome 
receiver. 

This discussion about the alignment of the circuits 
in color receivers will first cover those circuits that 
pertain to color only. The color circuits will be pre- 
sented in the following order: bandpass amplifier, color 
synchronization, matrix, and convergence. During the 
discussion about a particular section, it will be assumed 
that all the other sections of the receiver are functioning 
normally and that all the components in the section under 
discussion are in good condition. 

A Color Plate is included for the purpose of showing 
the way the bar patterns should appear and the various 
ways they actually appear as a result of misalignment in 
the various sections of the receiver. The signals from 
the Hickok Model 655XC color -bar generator were'em- 
ployed while the photographs appearing in the Color Plate 
were being taken. Figs. C-1 and C-2 give the appearance 
of the bar patterns when operation of the receiver is nor - 
mai and should therefore be used as standards for com- 
parison with the other photographs which show symptoms 
of misalignment. Fig. C-1 shows a normal color -bar 
pattern, and Fig. C-2 shows a normal Q and I pattern. 

Before entering into the discussion about the align- 
ment of the circuits in a color receiver, let us consider 
the test instruments needed for color -television work. 

PART XIII 
ALIGNING THE 

COLOR RECEIVER 

by C. P. Oliphant and Verne M. Ray 

TEST INSTRUMENTS 

Practically all of the equipment now used when 
working with monochrome receivers is also needed when 
working with color receivers. Most of these instruments 
can be used without modification and in the same appli- 
cations for which they were originally designed; however, 
some will have to have additional features before they will 
meet the requirements for color -television service work. 
In addition, new equipment will also have to be acquired. 
It was necessary to develop new instruments which had 
to be specifically designed for use in color -television 
service work and which are not useful in the adjustment 
or service of monochrome receivers. 

Oscilloscope 

The oscilloscope is a very useful instrument in 
television work. In order for this instrument to be satis- 
factory for observing the video signals associated with 
color television, it must have a wide bandpass character - 
istic because color television utilizes a wider band of video 
frequencies than is common in monochrome television. 
Since the frequencies contained in a composite color signal 
vary from a few cycles to nearly 4.5 megacycles per sec- 
ond, the response of the oscilloscope circuits should be 
fairly flat over this range of frequencies. Many of the 
oscilloscopes which were designed for use in connection 
with monochrome television also fulfill the requirements 
needed to observe the composite color signal or any portion 
of this signal, such as the color burst which has a 
frequency of 3.58 megacycles. 

For viewing response curves in color receivers, 
oscilloscopes with narrow bandpass characteristics can 
be used just as they are for this purpose in monochrome 
receivers. This is true because the signal which is applied 
to the oscilloscope during the viewing of conventional re- 
sponse curves is comprised for the most part of low - 
frequency components. 

Sweep Generator 

The sweep generator is another test instrument 
which is used in connection with the servicing of mono- 
chrome television receivers. Its most useful application 
is during alignment of the tuner and video IF stages. To 
be more useful in color -television service work, a sweep 
generator should incorporate a video range which sweeps 
down to 50 kilocycles or below. This video range is 
necessary sothat the frequency response of such circuits 
as the video amplifier, the bandpass amplifier, the Iand 
Q circuits (or the R - Y and B - Y circuits), and the 
matrix circuits can be checked. 

When the response curves of these circuits are 
checked, frequency markers from .5 to 4.5 megacycles 
are very helpful. At the present time, the marker fre- 
quencies supplied by most marker generators and those 
incorporated in sweep generators may not be within this 
range; but this presents no problem, since an RF signal 
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generator will provide frequencies in the video range. 
The signal from such a generator can be injected and the 
generator can be tuned so that a marker will appear at 
practically any point on the video response curve. 

High -Voltage Probe 

Another instrument which is necessary in color - 
television service work is the high -voltage probe. Since 
the ultor voltage in a color receiver is regulated at a 

specific value, proper operation of the high -voltage cir- 
cuit is most easily determined by an actual voltage 
measurement. The ultor voltage in many color receivers 
may exceed 30 kilovolts when unregulated; therefore, a 

high -voltage probe which will withstand this potential and 
which incorporates an ample safety factor is recommended. 
The use of a high -voltage probe was covered in the dis- 
cussion of the setup procedure for the color picture tube. 
This discussion appeared in Parts XI and XII in the April 
and May issues of the PF REPORTER. 

White -Dot and Color -Bar Generators 

Oscilloscopes, sweep generators, and high -voltage 
probes are pieces of equipment that should be familiar to 
the service technician who has worked with monochrome 
receivers. The development of color television ha s 
brought about the need for two new types of test instru- 
ments. These are the white -dot generator and the color - 
bar generator. 

Actually, the use of a dot generator is not new in 
television servicing; but the patterns which have been 
used in servicing monochrome receivers have consisted 
of black dots on white fields. Patterns consisting of white 
dots on dark fields are preferred for servicing color 
receivers because these patterns can be used not only for 
linearity adjustments but also for convergence adjust- 
ments. The use of a white -dot pattern was described in 
the discussions on convergence adjustments in Parts XI 
and XII of this Color TV Training Series in the April and 
May issues of the PF REPORTER. 

A color -bar generator is very useful in checking 
the performance of the circuits in a color receiver. As 
the name implies, the color -bar generator develops a 

signal from which bars of various colors can be reproduced 
onthe viewing screen of the picture tube. Most generators 
incorporate a function switch so that the bar patterns can 
be changed. One position of the switch may cause a com- 
bination of primary and secondary colors to be produced 
on the screen. Other positions may produce individual 
colors which correspond to I, Q, R - Y, and B - Y. The 
subcarrier oscillator in the color -bar generator is usually 
crystal controlled; consequently, this instrument is a 
reliable standard for checking the performance of the 
color circuits of a receiver. 

BANDPASS AMPLIFIER 

The bandpass amplifier is the first stage in the 
chrominance channel of a color receiver: This stage ex- 
tracts the chrominance signal from the composite color 
signal and passes it on to the demodulator section. The 
signal at thé input of the bandpass-amplifier section con- 
sists of the chrominance and luminance signals, the sync 
and blanking pulses, and the color burst. At the output of 

the bandpass amplifier, only the chrominance signal ap- 
pears. This means that the luminance signal has been 
blocked and that the sync and blanking pulses and the color 
burst have been keyed out. The chrominance signal, 
which consists of the subcarrier at 3.58 megacycles and 
of the sidebands that extend to 2.1 and 4.2 megacycles, is 
allowed to pass. 

The bandpass-amplifier circuit shown in Fig. 11-1 
is employed in the RCA Victor Models CT -100 and 21 -CT -55 
color receivers. This circuit was discussed in Part VI 
of the Color TV Training Series in the November issue 
of the PF REPORTER, and it will be referred to later in 
the discussion concerning the alignment of the bandpass - 
amplifier section. 

0 CATHODE OF 

IST YIDEO AMP 

%O 

®s 
6AN8 
CHROMA 

RAND PARS AMP 

TO COLOR 

KILLER 

NN 

285V 

r 
ROT 

® 
COLOR 

SATURATION -D 
DEMODULATORS 

Fig. 11-1. Bandpass -Amplifier Circuit in RCA Victor Model CT - 

100 Color Receiver. 

Fig. 11-2. Normal Response Curve of the Bandpass -Amplifier 
Circuit of Fig. 11-1. 

(A) Showing Greater Attenuation 
at the Sideband Frequencies Far 

From the Subcarrier Frequency. 

(B) Showing Greater Attenuation 
at the Sideband Frequencies Near 
the Subcarrier Frequency. 

Fig. 11-3. Response Curves Which Are Abnormal Because of a 
Misadjusted Bandpass Filter. 

The bandpass amplifier is similar to a conventional 
video amplifier, but it has components which are tunable 
so that the circuit can be aligned to provide the proper 
passband for the chrominance signal. The tunable com- 
ponents are contained in the bandpass filter and are de- 
signated as L39 and L40 in Fig. 11-1. 

When the bandpass filter is properly aligned, all of 
the color signals will pass through the circuit to the color 
demodulators. Misalignment may cause a change in the 
saturation of the colors, and loss of color detail may 
also be present. Fig. 11-2 shows the normal response 
curve of the bandpass -amplifier section in Fig. 11-1. 

The drawings in Fig. 11-3 illustrate abnormal re- 
sponse curves which may be obtained when L39 and L40 
of the bandpass filter are misadjusted. Each curve in 
these drawings is sloped at the top instead of being flat which 
is the ideal response, and each is low in amplitude almost 
over the entire curve. With a response such as that shown 
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REFERENCE PATTERNS FOR ALIGNMENT PROCEDURE 
COLOR TV TRAINING SERIES 

Fig. C-1. Normal Color -Bar Pattern. 

Fig. C-3. Color -Bar Pattern Resulting From Misadjustment 
of the Burst -Amplifier Transformer. 

Fig. C-5. Loss of Color Synchronization Resulting From 
Misadjustment of the Coil in the Plate Circuit of the Re- 
actance Tube. 

Fig. C-2. Normal Q and I Pattern. 

Fig. C-4. Q and I Pattern Resulting From Misadjustment 
of the Burst -Amplifier Transformer. 

Fig. C-6. Color -Bar Pattern Resulting From Misadjustment 
of Quadrature Transformer. Phase Difference of CW Ref- 
erence Signals lb Less Than 90 Degrees. 
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REFERENCE PATTERNS FOR ALIGNMENT PROCEDURE 
COLOR TV TRAINING SERIES 

Fig. C-7. Q and I Pattern Resulting From Misadjustment 
of Quadrature Transformer. Phase Difference of CW Ref- 
erence Signals Is Less Than 90 Degrees. 

Fig. C-9. Q and I Pattern Resulting From Misadjustment 
of Quadrature Transformer. Phase Difference of CW Ref- 
erence Signals Is More Than 90 Degrees. 

Fig. C-11. Color -Bar Pattern Resulting From Misadjust- 
ment of Video IF Coil L21. 

Fig. C-8. Color -Bar Pattern Resulting From Misadjustment 
of Quadrature Transformer. Phase Difference of CW Ref- 
erence Signals Is More Than 90 Degrees. 

Fig. C-10. Color -Bar Pattern Resulting From Misadjust- 
ment of Video IF Coil L20. 

Fig. C-12. Color -Bar Pattern Showing 920-Kc Beat. 
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Fig. 11-4. Color -Sync Circuit in RCA Victor Model CT -100 Color Receiver. 

in Fig. 11-3A, sideband frequencies which are the farthest 
from the subcarrier frequency are greatly attenuated. 
Color detail in small areas is conveyed by these fre- 
quencies. Since the frequencies are being greatly attenu- 
ated by the bandpass filter, color detail will suffer. With 
a response like that shown in Fig. 11-3B, the sideband 
frequencies near the subcarrier frequency are being 
attenuated. Blocks of color such as the color of the sky 
or grass in an outdoor scene are conveyed by these fre- 
quencies. If these frequencies are greatly attenuated by 
the bandpass filter, these blocks of color will undergo 
desaturation. 

If loss of color detail is suspected of being caused by 
the bandpass -amplifier section, the response of this circuit 
should be checked. The response curve is obtained by 
applying a sweep signal with a center frequency of 3 mega - 
cycles to the control grid of the first video amplifier and 
by connecting the leads of the vertical amplifier of an os- 
cilloscope to the input of the demodulators. Provided 
that all of the components in the bandpass-amplifier cir- 
cuit are functioning properly, the flat response shown in 
Fig. 11-2 can be obtained by tuning L39 and L40. 

COLOR -SYNC SECTION 

The color -sync section has the duty of supplying to 
the color demodulators two CW signals which are used as 
reference signals during the demodulation of the chro- 
minance signal. These reference signals must be in 
proper phase relationship with each other and with the 
color burst in the incoming signal so that the correct 
colors will be reproduced. 

The color -sync section generates a CW signal which 
is compared in phase and frequency with the color burst 
that is contained in the composite color signal. The 

locally generated CW signal is correct when it has a 
certain phase relationship with and the same frequency as 
the color burst. One of the purposes in aligning the color - 
sync section is to make sure that this phase and frequency 
relationship is established. In addition, the locally gene- 
rated CW signal undergoes a specific phase shift before 
it is fed to the color demodulators; therefore, the second 
purpose in aligning the color -sync section is to obtain 
this exact amount of phase shift. 

The circuit shown in Fig. 11-4 is the color -sync 
section employed in the RCA Victor Models CT -100 and 
21 -CT -55 color receivers. The operational theory of this 
circuit was discussed in Part VI of the Color TV Training 
Series inthe November 1954 issue of the PF REPORTER. 

The hue control can be used as a means of checking 
the operation of the color -sync section. Through the use 
of this control, it can be determined whether the operation 
of this circuit is normal. When the correct color bars 
are obtained, the hue control should be approximately at 
midrange position. Then when the control is rotated in 
one direction, the bars should change color in a definite 
pattern. For instance, the magenta bar should change 
to a red color when the hue control is rotated in one di- 
rection and should change to a blue color when the hue 
control is rotated inthe opposite direction. If the correct 
color bars cannot be obtained when the hue control is 
rotated throughout its range, the alignment of the color - 
sync circuit may not be correct. 

The color -phase diagram is very useful when analyz - 
ing color -bar patterns on the screen of a color receiver. 
This diagram is shown in Fig. 11-5 and will be referred 
to from time to time during this discussion. 

* * Please turn to page 31 * * 
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RCA WO -78A 

'Scope 
SMECP 

WNNIEA 

'"Sr 

SYNC 
,, Abip1 

orBLAC a d 'HIÏECoL6R An investment in quality / 
that can pay its own way 
Expert technicians have learned that the 
fastest way to isolate trouble in "tough" 
sets is by using a good 'scope. A quality 
'scope like the WO -78A is a sound invest- 
ment which can pay its own way if it saves 
you only a few hours of trouble -shooting 
a week. 

Advanced design and expert engineering 
make the WO -78A a superior instrument 
which helps you deliver top -grade TV 
service work in less time. And, with the 
wideband WO -78A, you have an instru- 
ment especially suited for the complex 
circuitry of color TV-to observe color 
burst signals and to aid in the analysis of 
complicated circuit waveforms. Your saf- 

est investment for both color and black - 
and -white TV is to choose the finest TV 
service 'scope available. Here are some of 
the outstanding features of the WO -78A: 

Maximum utility ... dual -band re- 
sponse; wide -band position (3 cps to 4.5 

Mc, -1 db with gradual roll -off to 6 Mc) 
for color TV; high -sensitivity position (3 
cps to .5 Mc,- 3 db) for general service, 
black -and -white TV. 

High sensitivity ... direct sensitivity 
of 0.01 volt peak -to -peak per in. (0.0035 
rms volt per in.) in high -sensitivity posi- 
tion; 0.1 volt peak -to -peak per in. (0.035 
rms volt per in.) in wide -band position. 

Excellent phase and frequency re- 
sponse ... minimum ringing, negligible 
tilt, and overshoot. 

Full -screen vertical deflection ...with- 
out distortion up to 4.5 Mc (many lab 
scopes provide only half -screen deflection). 

Voltage calibrated "V" input attenu- 
ator ... frequency compensated 14 -posi- 
tion (steps of 3 to 1) vertical -input atten- 
uator. 

Low circuit loading... WG -293 Low - 
Capacitance probe supplied with RCA 

ebir 

RCA -WO -78A-5" 
Oscilloscope $425.00 
(suggested user price) 
complete with WG -294 
direct probe and cable, 
WG -293 low -capaci- 
tance probe, alligator 
clip, ground cable, in- 
sulator, green graph 
screen, instruction 
book. 

WO -78A has impedance of 10 megohms 
shunted by 14 µµfd. 

Bright sharply focused trace ... pro- 
vided by the use of the RCA 5ABP1 fiat - 
face cathode-ray tube which utilizes post - 
deflection acceleration and an ultor poten- 
tial of 3000 volts. 

Extremely simplified operation .. . 

No need to disconnect the input or to 
apply external calibrating voltages. Push- 
button applies fixed input voltage to ver- 
tical amplifier for calibration. Limiter in 
sync circuit eliminates horizontal sync ad- 
justments; gives positive lock. Removable 
graph screen calibrated in inches and 
tenths of an inch permits easy measure- 
ment and comparison of signal ampli- 
tudes. As speedy to read as a VTVM. 

See the RCA WO -78A with the "features 
plus" ... at your RCA Distributor. For 
technical data write RCA, Commercial 
Engineering, Section G33wr Harrison, N. J. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON, N.J. 
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The task of removing a tele- 
vision chassis from its cabinet is 
very familiar to most service techni- 
cians; however, the following 
material is being presented in order 
to acquaint the reader specifically 
with some of the things to heed when 
removing chassis from particular 
makes and models of receivers. In 
addition, a general coverage of the 
subject is presented for the benefit 
of the less experienced technician. 

Normally, the decision to re - 
move a chassis is reached after the 
service technician has checked the 
controls and has substituted tubes in 
the receiver section which is at fault . 

The customer is notified that the re- 
ceiver requires shop service in order 
to be restoredto its proper operation; 
and upon his authorization, the pro- 
cedure to remove the chassis can be 
started. 

Removal of Back Cover 

Usually, the back cover of the 
receiver will have been removed by 

Fig. 1. Knob Puller Made by General Ce- 
ment Mfg. Co. 

CHASSIS 

Customary Methods for All Receivers 

and Special Procedures 

for Certain Makes 

BY CALVIN C. YOUNG, JR. 

the technician be for e substituting 
tubes; however, the antenna lead be- 
tween the back cover and the tuner 
may still be connected to the báck 
cover. This line is sometimes con- 
nected permanently to the tuner, and 
provisions are made so that it may be 
disconnected from the back cover as 
it is in some of the Philco and RCA 
Victor models. There are certain 
Sylvania models, however, in which 
this lead should be disconnected at the 
tuner instead of at the back cover. 
After the back cover of the receiver 
has been removed, the control knobs 
which would interfere with chassis 
removal should be taken off. 

Removal of Control Knobs 

Some television receivers em- 
ploy knobs which may simply be 
grasped firmly and pulled off; others 
use various methods for securing the 
knobs so that they cannot be so easily 
removed in this manner. There are 
available commercial pullers which 
are very valuable in removing knobs 
that have retaining clips or that fit 
tight and are hard to pull off. Such a 
knob puller is shown in Fig. 1. A rag 
or cord can be used when a commer- 
cial knob puller is not available. 
Fig. 2 shows a handkerchief being 
used for removing a knob. Prying off 
a knob with a screwdriver is not a 
good practice; there is too much dan- 
ger of breaking the knob or damaging 
the cabinet of the receiver. 

There are some cases, such as 
in early Magnavox models and in cer- 
tain Stromberg -Car lson sets, in which 
the channel -selector knob is secured 

with a small Allen setscrew. When a 
receiver such as this is encountered, 
it is impossible to remove the chassis 
if the proper Allen wrench is not 
available; therefore, carry a set of 
these wrenches in the tool kit. 

Some Philco and Arvin receivers 
employa retaining clip on the channel - 
selector shaft. After the channel - 
selector knob is removed, the retain- 
ing clip must be removed before any 
attempt to remove the fine -tuning knob 
is made; otherwise, the fine-tuning 
knob may be broken. These clips are 
very springy, and care should be 
taken to guard against possible loss 
of one of them during removal. 

Disconnect Cables 

After the knobs are removed, 
the various cables should be discon- 
nected. If the antenna lead was not 
disconnected when the back was re- 
moved, as would be the case if the 
antenna terminal strip were fastened 
to the cabinet, it should be discon- 
nected and secured in such a manner 

* * Please turn to page 74 * * 

Fig. 2. Removing a Knob With a Handker- 
chief. 
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The picture tube with 

Selling Power 
That's right! Sylvania's "Silver Screen 85" puts 

powerful, profitable salesmanship behind your 
personal TV service. That's because "Silver 
Screen 85" is the picture tube TV America 
knows and asks for by name. 

Every week Sylvania's "Beat the Clock" show 
builds greater consumer recognition and demand 
for the "Silver Screen 85." Every week dealers 
benefit at the payoff point. 

Put the "Silver Screen 85's" selling power to 

work for you. This booklet tells your customers 
the benefits of Sylvania's "Silver Screen 85." 
Leave a copy on every service call. Order a free 
supply now from your Sylvania Distributor. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Building, Montreal 

LIGHTING RADIO ELECTRONICS 
TELEVISION ATOMIC ENERGY 

S5' sure increases 
Silver Screen weeds turnover. 

"Installing trade-in set ands 
value off 

"Silver Screen 8 

over all other bx 

"TV service volume increased by 
'Silver Screen 85' tie-in advertising." 

SYLVAN IA®V 
... fastest growing name in sight 
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Voted dry 

TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

TESTERS FOR FLYBACK 
TRANSFORMERS AND YOKES 

The November -December 1951 
issue of the PF INDEX (now the PF 
REPORTER) and the April 1955 issue 
of the PF REPORTER each contained 
an article on checking horizontal - 
output transformers. The method 
described in these articles required 
the use of an AC voltmeter of the 
VTVM type and an audio oscillator 
having a range extending up to at 
least 100 kilocycles. With this 
method, the presence of shorted turns 
in a horizontal -output transformer 
c a n be detected by measuring the 
resonant frequency of the trans- 
former. One or more shorted turns 
result in an abnormal increase in 
this frequency. 

A number of testers for flyback 
transformers and yokes have appeared 
on the market. Some are based upon 
the principle just described, and 

others operate somewhat on the prin- 
ciple of the Q -meter or the grid -dip 
meter. In Fig. 1, both designs are 
represented in the group of testers 
for flyback transformers and yokes. 

The transformer testers shown 
are designed to provide a positive 
c he c k on the condition of flyback 
transformers and yokes. Some testers 
are designed so that they can be used 
to make continuity checks, although 
such checks are usually performed 
with an ohmmeter. This function is 
incorporated in these testers so that 
a complete check can be performed 
without resorting to the use of two 
separate instruments. 

The designers of those testers 
that operate upon the principle of 
measuring the resonant frequency of 
the flyback transformer or of the 
horizontal -deflection system have 
taken into account the fact that all 
such systems have a natural resonant 

(A) Seco Model FB -4. (B) EICOModel944. (C) Radio City Products Model 123. 

Fig. 1. Representative Group of Testers for Flyback Transformers and Yokes. 

by Paul e. 2mitiz 

frequency within a certain range. 
The presence of shorted turns 
increases this resonant frequency. 

Tester Employing Principle of 
Resonant Frequency 

The Seco Model FB -4 flyback 
interval and inductance checker 
pictured in Fig. 1 uses the resonant - 
frequency pr i n c i pl e for checking 
horizontal -deflection systems a n d 
for checking the inductances of yokes 
and flyback transformers. This in- 
strument has a self -contained AC 
power supply, a multivibrator stage, 
a cathode -follower stage, and a 6E5 
electron -eye indicator. 

The frequency of the multivi- 
brator can be adjusted by a front - 
panel control. This control is 
calibrated on the front panel with 
three different sectors which repre- 
sent the normal resonant -frequency 
ranges for flyback transformers, 
horizontal -deflection assemblies, or 
yokes. Normal resonant frequency 
of the entire horizontal -deflection 
assembly should be reached when the 
front -panel control is in the FB -OK 
(flyback OK) sector. This assembly 
includes the flyback transformer, the 
yoke, the width coil, and all compo- 
nents associated with the horizontal - 
deflection system rather than just the 
flyback transformer alone. 

The sector used for checking 
the flyback transformer alone covers 
a range from approximately 20 to48 
kilocycles, the sector for checking the 
horizontal -deflection system covers 
from 48 to 68 kilocycles, and the 
sector for checking the yoke covers 

* * Please turn to page 61 * * 
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CLAROSTAT 
CATALOG NO. 55 

controls resistors 

CLAROSTAT MFG. CO., Inc. DOVER, NEW HAMPSHIRE 

4,000 GOOD REASONS 
FOR BUYING 

ASK YOUR DISTRIBUTOR 
for the new Clarostat Catalog No. 55 listing the most 
complete line of essential controls and resistors. And ask for the 
right placements for stay -put, profitable, good -will jobs. 

Clarostat Mfg. Co., Inc., Dover, New Hampshire. In Canada: Canadian Marconi Co., Ltd., Toronto 17, Ont. 

t 
CLARO STAT 
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COMMON CAUSES 
AND CURES 

by William E. Burke 

The servicing of an AC -DC 
radio when it develops an excessive 
amount of 60 -cycle hum can become 
quite lengthy and involved, because 
the troubles which can produce hum 
can be many and varied. If the tech- 
nician becomes familiar with the most 
common troubles, he can reduce 
greatly the time required for servicing 
receivers which do have too much 
60 -cycle hum. Presented here are 
some of the major causes of such 
troubles and some of the methods for 
removing them. 

The servicing procedure should 
be started by determining the type of 
hum which is present. Hum of the 
60 -cycle variety can be divided into 
two types or categories - tunable and 
nontunable. The term " tunable hum" 
indicates one which varies in volume 
or in tone as a station signal is tuned 
in and out. Nontunable hum does not 
vary with a variation in tuning. 

Tunable Hum 

When tunable hum exists in a 
receiver, it indicates that either the 
RF or IF signal is being modulated 
by the 60 -cycle hum. The first step 
toward eliminating this trouble should 
be to determine whether the hum 
originates in the receiver or whether 
the signal is being modulated by the 
hum at a point which is external to 
the receiver. Another receiver which 
is known to be in good operating con- 
dition can be used for this check. If 
the hum is also found on the second 
receiver, the hum is from an external 
source; and your efforts should be 
directed toward removing the source 
of interference. 

If the foregoing test proves 
that the receiver in question is faulty, 

UM TROUBLES 
in AC -DC RADIOS 

RECTIFIER 

1 

TO FIL 

Fig. 1. Alternate Locations of Line -Filter 
Capacitor in Half -Wave Rectifier Circuit. 

the next step would be to check by 
substitution the RF, converter, and 
IF tubes. This can usually be done 
without removing the chassis from the 
cabinet and may save some time if the 
hum is being caused by a faulty tube 
or tubes. 

Further steps in the elimination 
of the hum will require the removal 
of the chassis from the cabinet, since 
the components and wiring on the 
underside of the chassis will be 
involved. 

One frequent cause of tunable 
hum is a defect in the capacitor 
which serves as a filter in the AC 
power line to the receiver. This ca- 
pacitor may suffer a loss in value 
or become open. Check it by bridging 
it with a good capacitor. Fig. 1 shows 
the three positions in which this 
capacitor is usually found. 

There is always the possibility 
that some 60 -cycle voltage can be 
introduced into the AVC line, and it 
will appear audibly as tunable hum. 
In some receivers, the frame of the 
tuning capacitor is connected to the 
AVC line and is insulated from the 
chassis by rubber grommets. See 

Fig. 2. Partial Underchassis-View of Typical 
AC -DC Radio With Rubber Grommets Which 
Insulate Tuning Capacitor From Chassis. 

Fig. 2. The AVC line can become 
shorted to the chassis if the grommets 
deteriorate and allow the capacitor 
to touch the chassis. Since the chassis 
is connected to the AC line through 
the isolation capacitor and resistor, 
hum will sometimes appear on the 
AVC line. 

Nontunable Hum 

If the trouble is diagnosed as 
nontunable hum, several remedial 
steps can be taken before the chassis 
is removed from the cabinet. Check 
to make sure that the polarity of the 
AC plug does not have too great an 
effect upon the hum level. Some re- 
ceivers will exhibit hum when the AC 
plug is connected to the AC line in 
such a way that the high side of the 
line is connected to the B- line in the 
receiver. When the plug is reversed, 
the hum will disappear, or at least 
it will decrease in strength. When 
servicing a receiver, always insert 
the plug so that the hum is at a mini- 
mum. lh this way, some confusion 
will be avoided. 

Substitute tubes in the following 
order: the audio output tube, recti- 
fier, IF, detector and audio, converter, 
and RF (if it is used). This order is 
important because it takes into account 
the facts that some tubes are more 
prone to failure than others and that 
some tubes have more AC voltage 
applied than do others. The filament 
string of a typical AC -DC receiver 
will appear somewhat as shown in 
Fig. 3. Note that the output tube is 
near the high end of the string. A 
heater -to -cathode short in this tube 
will apply a high AC voltage to the 
cathode circuit and hence will give 
rise to considerable hum from the 
speaker. 

Glass tubes used in the audio 
and IF stages can introduce hum into 
a receiver if shields which are nor- 
mally used are missing. If the hum 
level increases when a hand is held 
near or around the bulb of one of 
these tubes, the original hum might 
be originating in that tube. Install a 
tube shield or substitute a new metal 
tube, and then test the receiver. 

* * Please turn to page 59 * * 
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Your customers will like 
Mallory Midgetrols R 

and so will you 

NO FUSS-Midgetrols cut replacement time to minutes. 
The round, tubular shaft is simple to cut to exactly the 
length you need ... and it's easily adapted to split - 
knurl, flatted or set screw type knobs. Attaching an 
AC switch is a cinch, without taking the control apart. 

NO KICK-BACKS-Midgetrols give your customers 
the long, trouble -free service that makes lasting friends. 
You can count on them for performance that equals or 
exceeds that of original equipment, because they're 
engineered to provide accurate resistance, superior 
stability, in any radio or TV set ... in any climate. 

NO DOUBT ABOUT IT - Midgetrols save you 
time and money. Your local Mallory distributor is 

ready to supply a special Mallory Control Kit that will 

set you up to service more than 50 models of radio and 
TV sets. You'll get a stock selected on the basis of set 
popularity in your own area ... plus a free metal 
storage cabinet. Call your Mallory distributor today, 
or write» to P.O. Box 1558, Indianapolis, Indiana. 

BE SURE TO USE .. . 

MALLORY POWER RHEO- 
STATS ... vitreous en- 
amelled, in ratings from 
25 to 500 watts, with 
exclusive hinged contact 
arm for positive contact. 

MALLORY DEPOSITED 
CARBON RESISTORS ... 
high stability resistors 
with tolerances of I% or 
10% ... at lower cost 
than wire -wounds. 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTOR 

POWER SUPPLIES FILTERS MERCURY BATTERIE 

il,A 
p lit E C riäällidaße U 

18 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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NOISE -INVERTER CIRCUIT IN 
SYLVANIA CHASSIS 1-522-2 

The Sylvania Chassis 1-522-2 
incorporates an interesting circuit in 
the sync section. This circuit appears 
physically as a duo -triode 12AU7 tube 
located close to the high -voltage cage 
and is referred to as a noise -inverter 
stage. 

Noise pulses of high amplitude 
often occur in the composite video 
signal because of outside interference. 
If these undesired pulses are allowed 
to pass through the sync separator, 
they can cause erratic operation of 
both the horizontal and vertical oscil- 
lators. In order to overcome this 
condition, the manufacturer of this 
particular chassis has incorporated 
a noise -inverter circuit which acts 
upon the signal between the sync amp- 
lifier and sync separator. A sche- 
matic diagram of this circuit is shown 
in Fig. 1. 

The operation of the noise - 
inverter circuit is accurately de- 
scribedby the title, for it utilizes the 
principle of signal inversion. A com- 
posite video signal is introduced into 
the sync section through a series re- 
sistor R84. The signal voltage is 
sampled at this point of input and is 
then applied to one triode section V15B 
in the 12AU7 tube. If noise pulses of 
excessive amplitude are present in 
this signal, they are inverted in po- 
larity and are fed back to a point in 

ex -anti -We 

DESIGN 

eeahee,1 

the original signal path where they 
cancel the incoming noise. 

In conjunction with this stage, 
it is necessary to control the action 
of the inverter so that it cancels only 
the noise pulses and does not affect 
the normal sync pulses. One way to 
accomplish this is to vary the grid 
bias on the inverter V15B in accord- 
ance with any variation in signal 
strength. In order for the action to 
take place, use is made of the triode 
section V15A which is keyed by a 
positive pulse from the horizontal - 
output transformer. 

The noise inverter V15B obtains 
its cathode potential from a voltage - 
divider network in the cathode circuit 
of the horizontal -output tube. A para- 
bolic waveform may be observed at 
the cathode of V15B by use of an os- 
cilloscope. The fluctuating voltage 
represented by this parabolic wave- 
form varies at the rate of the hori- 
zontal frequency, and its most positive 
value occurs during the sync -pulse 
interval. When a positive sync pulse 
is fed to the grid of the inverter, the 
tube would normally conduct; but the 
voltage applied to the cathode be- 
comes positive at this time and tends 
to hold the tube at cutoff. During the 
period between sync pulses,the cath- 

FROM 
SYNC 
AMP 

FROM 
HORA 
OUTPUT 
TRANS 01 

33K 

2AU7 

22 
MEG 

6 

7 

TO CATHODE OF 

+140V HORIZ OUTPUT TUBE 

C7 

TO 

SEP 

20K 

Fig. 1. Noise -Inverter Circuit in Sylvania Chassis 1-522-2. 

by LESLIE D. DEANE 

ode voltage of the inverter swings in 
a negative direction. This action will 
cause the tube to become more sensi- 
tive to grid excitation; therefore, any 
noise pulse impressed on the grid 
during this period will cause the 
inverter to conduct. 

A positive signal containing sync 
pulses and video is coupled from the 
sync amplifier to the plate of the keyer 
V15A through capacitor C73. A 
positive -going pulse supplied from a 
winding on the horizontal -output trans- 
former is fed to the grid. This pulse 
is generated by the retrace currents, 
and it occurs only at sync -pulse time. 
These voltages at the plate and grid 
will drive V15A into conduction only 
during the sync -pulse interval. 

When the tube conducts,capaci- 
tor C73 will charge to a value deter - 
mined by the amplitude of the applied 
sync signal. The capacitor discharges 
through resistor R81 which develops 
a bias for the inverter grid. The bias 
thus produced is sufficient to place 
the tips of the incoming sync pulses 
on the same level with the cutoff volt- 
age of the inverter, regardless of 
variations in signal strength. Since 
the inverter is not conducting during 
the sync interval, the sync pulses 
from the sync amplifier are coupled 
to the sync separator through re- 
sistor R84 and capacitor C75 in a 
conventional manner. 

Noise peaks which have exces- 
sively high amplitude and which occur 
between sync pulses will be coupled 
to the inverter grid. The coupling 
capacitor C73 offers a lower imped- 
ance than the resistor R84 at the 
relatively high noise frequencies. The 
inverter triode amplifies and inverts 
any positive noise pulse, and the re- 
sulting negative pulse at the plate of 
the inverter cancels the original posi- 
tive noise pulse which has been 
coupled to the plate through resistor 
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COIL & TRANSFORMER CORP. 
4427 N. Clark Street 
Chicago 40, Illinois 

line 
formers 

Since 1947 Merit 
has made available 

a complete line of 

replacement transformers and coils. 
They are available for TV sets . . . 

home and portable radios ... automobile 
radios ... innumerable industrial applications. Merit's 

three plants are geared to supply your transformer and coil 
replacement needs ... when you need them ... wherever you are. 
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Fig. 2. Block Diagram Showing Distribution of Dual -Purpose Tubes in Olympic Model 
14TD52 Television Receiver. 

R84. The negative pulse is of greater 
amplitude than the original positive 
noise pulse because the original pulse 
has been attenuated by R84,and at the 
same time the negative pulse has been 
amplified; therefore, any noise pulse 
will appear with a negative polarity 
on the grid of the sync separator. 
This negative -going pulse will not 
affect the operation of the sync 
circuits. 

The type of noise -inverter cir- 
cuit just described greatly stabilizes 
the operation of the sync circuits in 
areas where the signal-to-noise ratio 
is poor; however, it has been noticed 
that in some very strong signal areas, 
a horizontal wiggle or vertical flop - 
over may be encountered. 

Sync trouble of this nature may 
be caused by a weak or defective 
keyer section in the 12AU7 tube. For 
instance, if the keyer V15A is inopera- 
tive, the inverter section will be free 
to amplify and invert all sync signals 
present on its grid. The amplified 
and inverted sync pulses will override 
the original positive sync pulses, and 
negative -going sync pulses will be 
applied to the sync separator. The 
vertical and horizontal oscillator cir - 
cuits will be very erratic in their 
operation since they require positive 
sync pulses for stable operation. 

If a new 12AU7 tube does not 
correct the unstable synchronization 
in areas where there are strong sig- 
nals, try removing the tube entirely. 
Removal of this tube is not given un - 

12 -1/2° 

15-1/4" 

qualified recommendation by t h e 
author nor by the manufacturer, al- 
though it has been found to help in 
severe cases. 

OLYMPIC MODEL 14TD52 
WITH CHASSIS AD 

One of the features that becomes 
apparent upon first examination of the 
Olympic Model 14TD52 is its small 
size and light weight. The receiver is 
not of a style that could be hung on the 
wall, but its design is a step in that 
direction. The manufacturer has de- 
veloped a chassis that utilizes only 
12 tubes in addition to a standard 
picture tube. The total number of 
operational stages has not been re- 
duced; but in order to achieve such 
a compact electrical design, dual- 
purpose tubes are employed almost 
exclusively. A block diagram of the 
complete television receiver is shown 
in Fig. 2. This figure also presents 
a pictorial illustration of the dual- 
purpose tubes and their applications. 

In Fig. 3, it maybe noticed that 
there are no operating controls on the 
front of the cabinet; however, the 
conventional controls are accessible 
on the side of the cabinet. The pro- 
tective glass is removable from the 
front of the cabinet to facilitate 
cleaning of the picture -tube face. 
T he operating controls which are 
located on the side of the cabinet are: 
the vertical -hold control, horizontal- 
hold control, brightness control, con- 
trast control, volume control and 
on -off switch, channel -selector switch, 
and the fine-tuning control. All of 
those just mentioned, except the 
channel -selector switch and the 'fine- 
tuning control, are mounted on a se- 
parate strip which is isolated from 

* * Please turn to page 55 * * 
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Fig. 3. Olympic Model 14TD52 Television Receiver. Fig. 4. Olympic Chassis AD. 
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If you are interested in increasing your Radio & TV Service 
business and profits 10% or more call the 

Raytheon Tube Distributor in your area right now. 

Ask him to tell you how the Raytheon Bond gives you a national 
backing of your 90 day guarantee, 

increases customer confidence in you and your shop. 

Ask him to show you the many free business builders - Creed 
Displays, Decals, Certificate, Identification Cards, ad mats, etc. - 

that Raytheon makes available to you to help you 
tell your customers and prospects you're "Bonded". 

Ask him about the Raytheon national advertising that makes it easy 
for you to get more business and then ask him if you can 

qualify for this exclusive Raytheon business builder. If you can, 
it costs you nothing - it's Raytheon's investment in your future. 

*Recent surveys prove the Raytheon Bonded Program improves business by 
at least 10 per cent. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

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

.44 n.A. 
F..., .uy'4.Mr... 

,,.J.., 

Raytheon makes Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes 
all theses Semiconductor Diodes and0 Transistors Nucleonic Tubes Microwave Tubes 

áAYTHEoN 

eZroallestos Ile tóhaPlOesicY. 

22 PF REPORTER - June, 1955 



In the Interest of ... 
Quicker Servicing 

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

IN THE SHOP 

Frequency Drift in AM Radios 

Frequency drift in AM radios 
has always created a somewhat diffi- 
cult service problem. The prevalence 
of this problem seems to have lessened 
to some degree in more recent years. 
This could be a result of several 
factors such as better tube designs, 
better tube materials, and better 
materials used in other components. 
Nevertheless, the problem still exists 
to some extent. 

Many technicians have probably 
worked on radios that have hall fre- 
quency drift. Often, the trouble can 
be cured by the simple replacement 
of a tube. Occasionally, tube substi- 
tution is not a remedy and other 
service procedures are needed. 

Before we go further, let us 
clear up one important point. A de - 
tuning effect in an AM radio may not 
always be caused by a drift in the 
frequency of the local oscillator, al- 
though the oscillator is the most 
common offender. Sometimes a de - 
tuning effect may be produced by a 
shift in the frequency response of an 

J RADIO UNDER 
TEST 

RADIO STATION 
FREQUENCY X kc 

LOCA. -OSCILLATOR 
FREQUENCY ` 'O - TUNED TO 

Xkc . X kc 

TUNED TO 

(X-455)kc 

BEAT 
NOTE 

SECOND AM 
RECEIVER 

RADIO UNDER 
TEST 

I F 455 kc 

Fig. 1. Setup for Checking Oscillator Drift 
by Means of Second AM Receiver. 

IF stage. For example, the electrical 
characteristics of an IF transformer 
may change under the influence of 
heat; and the resonant frequency of 
the transformer may vary as a result. 

When confronted with a gradual 
frequency drift, the technician can 
save time by employing the following 
test to isolate the source of trouble to 
either the oscillator stage or the IF 
stages. A second AM radio is used 
in this test, and the method can be 
deduced from a study of the drawing 
in Fig. 1. 

The two radios are placed side 
by side. The second PM radio is - 

tuned to a station which is operating 

SECOND RADI 

at a certain frequency, let us say at 
X kilocycles. It is preferable to 
select a station near the high fre- 
quency end of the broadcast band. 
Tune the radio under test to a fre- 
quency which is less than X kilocycles 
by an amount equal to the intermediate 
frequency in this same radio. When 
this is done, the local oscillator in 
the defective radio should be operating 
at a frequency of X kilocycles, because 
most local oscillators operate at 
frequencies above that of the incom- 
ing signal. The signal from the local 
oscillator in the defective radio will 
radiate and will be picked up by the 
second radio. There, it will mix with 
the signal from the radio station, and 
a beat note will be heard from the 
second radio. Tune the radio under 
test until a condition of zero beat is 
obtained. If a beat note reoccurs and 
increases in frequency after continued 
operation of both radios, a drift inthe 
frequency of the local oscillator in the 
defective radio is positively indicated. 

It is true that a slight drift may 
be considered normal; but if the drift 
is such that the beat note attains a 
frequency of four or five kilocycles 
after ten or fifteen minutes of opera- 
tion, trouble is present in the oscil- 
lator. If the beat note from the second 
radio remains close to a condition of 
zero beat during this test, the IF stages 
in the defective radio should be sus- 
pected as being responsible for the 
detuning effect. 

It is not necessary to disassemble 
the defective radio in order to 
make this test; however, if the chassis 
is already out of the cabinet, a hair 
dryer may be used to accelerate the 
heating in order to shorten the time 
needed for the radio to reach full 
operating temperature. Fig. 2 shows 
the hair dryer being used for this 
purpose. A heat lamp may be used in 
place of the hair dryer; but the ad- 
vantage of using a dryer is that a 
warm stream of air can be directed 
at a particular component such as an 
oscillator coil. 

Fig. 2. Hair Dryer Being Used to Accelerate the Warm-up Time. * * Please turn to page 69 * * 
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CONSTRUCTION DETAILS 

ABOUT A PREAMPLIFIER 

OF IMPROVED DESIGN 

The preamplifier and control 
unit described in the "Audio Facts" 
column in the July -August 1952 issue 
of the PF INDEX and the original unit 
from which it was developed have 
been in constant use in our laboratory 
since they were constructed. They 

GAIN 
CONTROL 

LOUDNESS 
CONTROL 

BASS 

CONTROL 

RECORD - 

COMPENSATION 
SWITCH 

CHANNEL 
SELECTOR 

by ROBERT B. DUNHAM 

have givenvery consistent and satis- 
factory service with many different 
audio systems under widely differing 
conditions. In fact, we gain more 
respect for these useful pieces of 
equipment the more we use them in 
our increasing audio activities. 

Three years are a long time 
these days of rapid development 

PILOT 

LIGHT 

ON-OFF 
SWITCH 

TREBLE 

CONTROL 

CHANNEL - 

SELECTOR 

SWITCH 

C3 

FRONT 

PANEL 

C4 

PILOT 

LIGHT 

T1 

Cl 

high quality audio systems; therefore, 
in order to keep up with progress, 
some changes and improvements have 
been made in both units. Taking a 
cue from the number of inquiries and 
comments which we continue to re- 
ceive concerning the preamplifier and 
control unit, we feel that it would be 
worth while to supply some informa - 
tion about these improvements and 
some detailed data for those w ho 
would like to construct a unit. 

A view of the preamplifier and 
control unit fitted with a perforated 
metal cover can be seen in the heading 
of this article. The general construe - 
tion and features of the unit can be 
seen in Figs. 1 and 2. Enough 
switches, controls, and inputs are 
provided to permit flexibility of oper - 
ation; but not enough are provided 
to complicate the situation and make 
operation difficult rather than 
convenient. 

The circuit of the complete unit, 
shown in Fig. 3, is made up of indivi- 
dual circuits that are mostly con- 
ventional and familiar. These 
individual circuits are effective and 
are worthy of some discussion be- 
fore construction details are 
discussed. 

Circuit Description 

Any one of the three inputs can 
be switched into the circuit by the 
channel -selector switch. Input No. 1 

is for use with magnetic phono pick- 
ups. Inputs No. 2 and No. 3 have the 
same characteristics. They are un- 
compensated and are intended for use 
with high -output devices such as 
tuners, TV receivers, crystal phono 
pickups, and tape recorders. 

in Input No. 1 connects directly to 
in the grid (pin No. 7) of V1 which is a 

COVER 
MOUNTING 
FLANGE 

AC RECEPTACLE 

AC POWER / OUTPUT 
CORD V4 12AÚ7 C2 

SWITCH -SHIELD 

MOUNTING 
FLANGE 

C16 R17, R18, AND R20 

UNDER MOUNTED ON SWITCH 
FLANGE 

Ci3 C14 CIO 
C15 ,.,,. R16 C9 

C8 

R2 

V3 12AU7 

V2 12AU7 

VI 12AT7 

PHONO 
INPUT -LEVEL 

CONTROL 

INPUT No. 3 \ INPUT No. 1 

INPUT No. 2 

Fig. 1. Front View of Preamplifier and Control Unit. 

24 

Fig. 2. Rear View of Preamplifier and Control Unit. 
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Fig. 3. Schematic Diagram of Preamplifier and Control Unit. 
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AGAIN-tevc.pzx OFFERS 
MORE BECAUSE .. . 

E Is AOIFFERENCEI THE 
NEW "THUNDER BIRD" "BEAMED POWER" 
ARRAYS FOR ALL -CHANNEL TV 

"THUNDER BIRD" Antennas are 
loop phased, multi -element, 
"Beamed Power" Arrays for 
fringe and "sub -fringe" area TV 

reception. Element func- 
tions are duplexed by 
means of variable impe- 
dance phasing loops to pro uce effec- 
tive high gain Yagis for i and Lo 

channel VHF Bands in an all -in line 
array which actually produc s sup rior 
gain and directivity - element for ele- 
ment -- than equivalent sep8rate u its. 

MODELT110 THUNDERBIRD 

THUNDERBIRD 
MODEL 1120 

"DUO - BAND" 
offers Sensa- 
tional In -line 
Directivity and 
Gain on VHF 
and UHF 

"CLOVER -V -BEAM" 
a Real Per- 
former, Low 
Cost and Incon- 
spicuous, Con- 
figuration Ideal 
for Second Set 
Installations 

"8X-TV"-the 
Finest Fringe 
Area All -Chan- 
nel Array ever 
Produced 

"MODEL 84" 
Le-I'I covers Full 

çk` UHF Range at 
Highest Signal - 
to -Noise Ratio 
and Maximum 
F/B Ratio 

Producers of famous "BEAMED 
POWER" Communication Rotaries. 

Call or write for new catalogs 
on TV Antennas, Commercial 

Arrays or Amateur Rotaries. 

Top quality 
materials and 
construction plus 
superior perform- 
ance is the TEL- 
REX watchword. 
Superb engineer- 
ing combined 
with exhaustive 
laboratory and 
field testing as- 
sures reception 
quality that sur- 
passes factory 
ratings. Over 100 
different models 
are available to 
solve every in- 
stallation prob- 
lem, whether it 
be low cost or ex- 
tra performance. 
Best quality ma- 
terials assure 
peak perform- 
ance rain or 
shine. 

AMERICA'S 
OUTSTANDING 

TELEVISION 
BEAM 

ASBURY PARK 10 
NEW JERSEY, U.S.A. 
Tel. PRospect 5-7252 

Canadian Distributor: 
DELHI METAL PRODUCTS, 
LTD., Delhi, Ontario 

*"Conical -V -Beams" are produced under U. S. Patent No. 23,346, Canadian Patert No. 500,436 and 
British Patent No. 691,485 - other patents pending. Sold only through authorized distributors. 
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12AT7 tube operating as a cascode 
amplifier. The cascode circuit is 
used because of its high gain, low 
noise, very high input impedance, and 
low input capacitance. These char- 
acteristics make it a logical input 
circuit for magnetic pickups because 
these normally have very low signal 
outputs and low output impedances. 
This application of the cascode circuit 
was discussed in more detail in 
" Audio Facts" in the April 1955 issue 
of the PF REPORTER. 

R38 (which is shown by dotted 
lines in Fig. 3) is a loading resistor 
that is not needed in most cases but 
can be used if the high -frequency 
response of the pickup is excessive 
and if it must be rolled off. The re- 
sistance value of R38 can be the value 
recommended by the manufacturer of 
the magnetic cartridge being used. 
One of the best methods is to try dif- 
ferent values until the best balance in 
response is obtained. For instance, 
it was found that a 27K -ohm, 1 -watt 
resistor R38 reduced the high - 
frequency response by the correct 
amount when a General Electric 
RPX-050 cartridge was used. R38 
was not used at all with a Fairchild 
Model 220 cartridge. R38 can be in- 
stalled either inside the chassis or in 
some convenient location on or close 
to the cartridge. 

The phono input -level control 
R1 can be adjusted to provide a satis- 
factory operating level for any of the 
usual magnetic cartridges. Compen- 
sation for the characteristics of 
magnetic pickups and for record - 
playback curves is accomplished by 
the adjustable feed-back circuit 
which feeds back from the plate (pin 
No. 1) of V2 through C12 to the cath - 
ode (pin No. 8) of V2. Appropriate 
capacitors and resistors are switched 
into the feed-back circuit by the 
equalization -selector switch to pro- 
vide bass boost and high -frequency 
roll -off according to three different 
playback curves. 

Position No. 1, labeled AES 
(Audio Engineering Society), provides 
equalization based on a modification 
of the older AES curve and is suitable 
for use with many of the older micro - 
groove recordings. Position No. 2 
follows the RIAA (Record Industry 
Association of America) curve, now 
considered the standard playback 
curve. This position is suitable for 
most recent microgroove recordings. 
Incidentally, the new AES, orthophonic, 
and NARTB (National Association of 
Radio and Television Broadcasters) 
curves are identical and are the same 
as the RIAA curve. Position No. 3 is 
a compromise and is intended to be 
used in playing 78 -rpm records. 

AC RECEPTACLE R33 R32 R27 C2 C19 INPUT No. 3 

R31 OUTPUT R29 R28 R10 R15 INPUT No. 2 

INPUT No. 1 

R13 
R12 

R8 

HIDDEN UNDER 

C6 AND R1 

R9 

126 

RI 
R7 

C7 

C12 

Fig. 4. Bottom View From Panel Side. 

C4 

C3 

R37 

M3 

R36 C24 C5 R24 R23 R21 
R35 R30 / C23 I R25 R26 R22 C17 

TOGGLE R5A f C22 R4B 

SWITCH R58 R4A C18 
R3D R3B I 

R3C R3A 

Fig. 5. Bottom View Showing Parts Located in Front Part of Chassis. 

Any of these playback curves 
can be modified for best results by 
adjusting the treble and bass controls. 
It must be remembered that it is dif - 
ficult to follow any particular record - 
ing curve when a recording is made 
and that conditions also make it diffi- 
cult to play back a record according 
to a certain curve. Consequently, 
tone controls are useful for touching 

up the playback response in order to 
obtain the desired results. 

The gain control R2, which 
operates on all input channels, is 
mounted on the front panel in a posi- 
tion convenient for setting the level 
of the signal fed to the loudness con- 

* * Please turn to page 50 * * 
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A must for after -dark TV servicing 

OISE AS' I 
FIND HOUSE NUMBERS! 

READ STREET SIGNS! 

CHECK OUTDOOR ANTENNAS! 

Plugs into the lighter socket on your dash. 

Pre -focussed beam carries IA mile. 

Compact, weighs only 6 oz., 12 -ft. cord. 

Manufactured by General Electric, 
world leader in lamps. 

Get your SERVI -SPOT from your G -E tube 

distributor! General Electric Company, 

Tube Department, Schenectady 5, N. Y. 

Now G -E SERVICE -DESIGNED TUBES 

are available in 14 popular types. 

Ask your G -E tube distributor for them! 

GENERAL ELECTRIC 

TUBES 



MOOD MUSIC. For a" pick- 
me-up" on those mornings when you 
feel like biting somebody' s head off , 
slip some of the following records 
(if you are fortunate enough to have 
them) on the phonograph while you' re 
shaving, showering, and dressing: 

Stars and Stripes Forever - 
Decca 2132-A 

Grand March from Aida - 
Victor 11885-A 

Humoresque - 
Victor 1170-B 

Golden Age Ballet Suite -Polka - 
Victor 11-8239-B 

Blue Danube Waltz - 
Victor 16658-A 

Golliwog' s Cake Walk 
Victrola 7148-A 

For the end of the day, if you' re 
restless, jittery, all keyed up after 
a tough struggle with circuits and 
customers, pick your musical pre- 
scription from one of these relaxing, 
nostalgic, sentimental, and soothing 
selections: 

Rhapsody in Blue - 
Victor 13835-B 

Liebestraum No. 3 - 
Victor 11-8851-B 

Lullaby (Brahms) - 
Victor 20174-A 

Waltz of the Flowers - 
Columbia MM -395 

For more musical prescriptions, 
particularly classical, see the article, 
"Music Can Make Your Mood," in 
the April 1955 issue of Tape Re- 
cording. It reports the research of 
Dr. A. Capurso, Director of Music 
at Syracuse University, on music 
therapy and gives his tested selections 
in four categories: (1) stimulating, 
(2) relaxing, (3) prayerful, and (4) 

Dollar and Sense 
Servicing 

by 
johin rIterzthitä 

sad. Listen before you buy, however ; 

some selections may revive memories 
in an individual and cancel out the 
intended effect. When you get the 
pieces that make you feel on top of 
the world, put them on tape and let 
them chase away the grouches. The 
resulting increased efficiency of your 
work all through the day will pay for 
the records many times over and make 
your job a lot more pleasant. 

ANTICIPATION. " My wife gave 
me heck at breakfast. I can hardly 
wait to get down to the shop and take 
it out on the first customer," said 
one shop owner to a friend as they 
headed for Main Street together one 
morning, according to a recent 
cartoon. 

With that sort of a start, along 
about five o' clock that same shop 
owner will probably be thinking, 
" Business sure was lousy today - 
can hardly wait to get home and take 
it out on the family at dinner." And 
that' s why family life just has to be 
kept separate from business if both 
are to succeed. 

LOSS PREVENTION. To give 
your service bench a real treat on its 
birthday, get it one of those heavy 
metal Scotch -tape dispensers that 
take rolls of tape 3/4 inch wide. Once 
you've had it for a week, you' ll 
wonder how you got along without it- 
for sticking loose nuts, bolts, and 
knobs to a chassis; for attaching 
cards to a chassis; and for a hundred 
other simple jobs. Just preventing 
the loss of one unreplaceable bit of 
hardware justifies the outlay. Most 
stationery stores have them. They 
are priced around $3, and a roll of 
tape comes to about $1.20. 

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

LEVELING OUT TV. Whenever 
production of TV sets gets too far 
ahead of sales, there is much moaning 
at the factory and much dumping in the 
stores, with everybody unhappy 
and losing money except the customer 
who gets a price break. When pro- 
duction gets caught napping and lags 
behind the demand, everybody is 
unhappy again - the customer is in- 
cluded this time, because he can' t get 
the set he wants when he wants it. 

To have a try at leveling out TV 
production, a survey company has 
been hired by RETMA to send out 
interviewers to selected retail stores 
once a month. These men come back 
with figures on actual inventory count 
and sales for radio and TV by type 
of set. By the 25th of the month, 
manufacturers who belong to this 
industry -wide association receive a 
50 -page booklet with detailed statistics 
on what moved and what didn't the 
prior month. The complex process of 
revising factory production schedules 
can thus get underway at least two 
months sooner than it did before, with 
a minimum of waste and confusion. 

INTERFERENCE. In Canada, 
the law prohibits use of any apparatus 
which causes interference with the 
reception of a good radio signal ,(over 
500 microvolts per meter), provided 
that the interference can be stopped 
by the manufacturer of the apparatus 
at a cost under $ 50. When a complaint 
is received, the government sends one 
of its 50 mobile units to investigate 
and recommend suppression techni- 
ques. Of the 12,000 complaints re- 
ceived yearly, there are very few 
cases in which the interference 
cannot be eliminated economically. 
The manufacturer bears most or all 
of the cost of eliminating the trouble, 
and dealers maintain a stock of 
suppression kits. 

* * Please turn to page 46 * * 
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The new WALSCO 
Dealer Kit provides an 

assortment of 23 drives and belts... 
all packaged in a durable, transparent 

plastic case. This handy, compact 
kit with replacements for 

85Ç4 of today's changers is 
available for only $14.97 

dealer net. 

:l``E?: ,... :_: .. \ \..' 1.1 ... /. M. 7. 1118111111, .00 iiiï iiiiiiiiï ..... ,.... 
ELECTRONICS CORPORATION 

3602 Crenshaw Blvd., 

Los Angeles 16, California 

CANADIAN REPRESENTATIVE 

Atlas Radio Corp., Ltd., 

50 Wingold Ave., Toronto, Canada 

OVERSEAS REPRESENTATIVE: 

Ad Auriema, Inc., 

89 Broad St., New York 4, N.Y. 

at 
your 

fingertips 

For the first time ...a brand new 
idea in buying and selling 
phono -recorder drives and belts. 

Now there is one source... one display 
for a complete replacement line to 
service all major record changers and 

tape recorders. Every jobber will 
have the new WALSCO display on 

hand to fulfill, quickly and 

economically, the service -dealer's 
replacement needs. 



Color TV Training Series 
(Continued from page 11) 

Misalignment of the color -sync section is charac- 
terized by a number of indications in the reproduced 
picture. Such troubles as wrong colors, colors out of 
synchronization (a barber -pole effect), and no color can 
result from improper alignment of this section of the 
receiver. The photographs in Figs. C-3 and C-4 of the 
Color Plate show the appearance on the screen when 
wrong colors are being reproduced as a result of misalign- 
ment of a portion of the color -sync circuit. To reproduce 
this effect, the burst -amplifier transformer L41 was 
misadjusted. 

Notice by comparing the photograph of Fig. C-3 of 
the Color Plate with the normal bar pattern of Fig. C-1 
that a definite pattern of colors has resulted. The se- 
quence of color bars in Fig. C-3 is cyan, green, brown, 
red, blue, and violet instead of green, yellow, red, magenta, 
cyan, and blue, as shown in the normal pattern of Fig. C-1. 
It should be remembered that the relative luminance levels 
of the color bars remain the same as they are in a normal 
bar pattern - namely, 0.59 for green, 0.89 for yellow, 
0.30 for red, 0.41 for magenta, 0.70 for cyan, and 0.11 for 
blue. As shown in Fig. C-3, the color of a bar can change 
but the luminance level does not. The technician should 
be mindful of this condition when analyzing á color -bar 
pattern. For instance, the third bar of Fig. C-3 has 
changed from red to brown. Actually, this bar is yellow, 
but it is at a low level of luminance which causes it to 
appear brown. The luminance level of the third bar is 30 
per cent; but if the luminance level were 89 per cent, a 
yellow bar would be present instead of a brown bar. 

Let us look at the fourth bar to analyze the condition 
shown in Fig. C-3 of the Color Plate and to see what has 
happened. In the normal bar pattern, this bar is magenta; 
but in Fig. C-3, it is red. Referring to the color -phase 
diagram of Fig. 11-5, we can see that the vector repre- 
senting magenta is spaced 119.9 degrees from the refer- 
ence vector and that the vector representing red is spaced 
76.5 degrees from the reference vector. If the phase 
difference between the color vector and the reference 
vector were decreased, the reproduced color would change 
from magenta to red. This condition is indicated by the 
bar pattern in Fig. C-3 of the Color Plate. Because of 

Fig. 1 1-5. Color -Phase Diagram. 

the decreased phase difference, the receiver interprets 
the chrominance signal as being representative of red. 

In Fig. C-3 of the Color Plate, the last bar which 
is normally blue has become a violet color. This result 
can be explained in the same manner. With a reduction 
in the phase difference between the chrominance vector 
and the reference vector, the receiver erroneously in- 
terprets the blue signal as being representative of a 
color which is near magenta. The wrong colors of the 
other bars are also caused by a reduction in the phase 
differences between the chrominance vectors and the 
reference vector. 

The change in color of the Q and I bars can be 
noticed by comparing the photograph of Fig. C-4 with that 
of Fig. C-2 of the Color Plate. 

Loss of color synchronization will produce the effect 
shown in Fig. C-5 of the Color Plate. This trouble is 
characterized by horizontal bands of color moving 
diagonally and vertically. This indicates that the 3.58 -mc 
oscillator is operating at the wrong frequency. When the 
horizontal bars are few in number, it signifies that the 
oscillator is operating at a frequency that is only slightly 
off. As the diagonal bars increase in number, the fre- 
quency of the oscillator is farther from 3.58 megacycles. 
This condition can be caused by the misadjustment of a 
variable component in the color -sync section. To obtain 
the results shown in Fig. C -5, the reactance coil L43 was 
detuned. 

As was mentioned previously, a condition in which 
there is no color may be caused by misalignment of the 
color -sync section. For instance, if the 3.58 -mc oscil- 
lator coil L44 were badly detuned, loss of color would 
result. With L44 badly detuned, there would be no output 
signal from the 3.58 -mc oscillator; therefore, the color 
demodulators would not receive the CW reference signals 
which they require in order to detect the color -difference 
signals. 

All of the abnormal conditions just discussed can 
also be caused by failure of components in the color -sync 
circuit. If any of these troubles occur and if it has been 
determined that component failure is not present, the 
alignment of the circuit is necessary. 

A VTVM and a color signal from a color -bar gene- 
rator or from a station telecasting in color are employed 
throughout the alignment procedure associated with the 
color -sync section. The color signal is fed to the antenna 
terminals, and the VTVM is connected across the output 
of the CW reference oscillator. First, the 3.58 -mc os- 
cillator coil L44 is tuned to produce a reading of five volts 
peak to peak on the VTVM. When this is done, the output 
of the oscillator will have sufficient amplitude. 

Next, the quadrature transformer L45 is adjusted 
so that there is maximum transfer of energy from the 
quadrature amplifier to the color demodulators. The 
nature of the transformer and its associated circuit is 
such that a certain phase difference exists between the CW 
signal fed to one demodulator and that fed to the other 
demodulator after the quadrature transformer is adjusted. 
In the case of the circuit in Fig. 11-4, this phase difference 
is 90 degrees. 

There are two adjustment points in the quadrature 
transformer. They are labeled A36 and A37. Before 
making the adjustments at these points, the color burst is 
removed from the color -sync circuit by shorting the grid 
of the burst amplifier V27A to the chassis. The VTVM is 
connected from the plate of the phase detector V28B to 
the chassis; then, adjustments are made at A36 for a 
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maximum DC voltage indication on the VTVM and at A37 
for a minimum indication. Reference to the schematic 
diagram in Fig. 11-4 will show that the phase detector 
V28B acts as a simple detecting device during this test. 
In other words, a DC voltage that is proportional to the 
amount of 3.58 -mc signal present in one secondary of the 
quadrature transformer is developed across the VTVM 
because of the action of the phase detector. 

Fig. 11-6. Waveform of Burst Signal at Phase Detector in Fig. 
11-4. 

Adjustments at the next two points, A38 and A39, 
are performed in order that the color burst will be at the 
correct phase and amplitude when it arrives at the phase 
detectors. For these adjustments, the short between the 
grid of the burst amplifier V27A and ground is removed 
but the VTVM is left connected to the plate of the phase 
detector V28B. The hue control should be set at its mid- 
range position. Then, adjustment is made at A38 and A39 
for maximum deflection on the VTVM. The VTVM in this 
case indicates a DC voltage that is proportional to the 
amplitude of the color -burst signal in the phase -detector 
circuit. As a further check, the color burst can be viewed 
on an oscilloscope by connecting the oscilloscope between 
the plate of the phase detector V28B and ground. The 
color burst should appear as shown in Fig. 11-6. 

The next step is to make sure that the oscillator is 
operating at the correct frequency. This is done by ad- 
justing the coil L43 in the plate circuit of the oscillator - 
control tube V29A. First, the input signal to the control 
tube is shorted to the chassis at point M. The VTVM is 
still connected to the plate of the phase detector V28B. 
Then, L43 is adjusted so that a zero beat between the 
color burst and the CW reference signal occurs in the 

phase -detector circuit. This zero beat will be indicated 
by a slow oscillatory swing of the VTVM pointer. The 
beat can also be detected on the picture -tube screen - the 
colors on the screen will change slowly rather than 
rapidly when the condition of zero beat is present. 

With the oscillator operating at the correct fre- 
quency, the next adjustment is to balance the phase - 
detector circuit. This is done by adjusting the AFC 
balance control R20 so that the proper grid voltage will 
be applied to the oscillator -control tube V29A. This tube 
performs most efficiently when its grid voltage under 
normal conditions is slightly positive. To adjust the 
balance control, connect the VTVM between point M and 
ground. Shunt the 3.58 -mc crystal with a 15-mmfd ca- 
pacitor so that the oscillator frequency will be lower than 
normal. Then, adjust the balance control R20 until the 
VTVM reads zero volts. Remove the 15-mmfd capacitor. 
The oscillator will speed up, and the phase detector will 
interpret the frequency change as an advance in phase. 
A positive correction voltage will be developed a n d 
applied to the oscillator -control tube, and the oscillator 
signal will be maintained in a fixed phase relationship 
with the color burst. 

The adjustment of the AFC balance control com- 
pletes the alignment of the color -sync section of the color 
receiver. The CW reference signals should have the same 
frequency as the color burst and should also have fixed 
phase relationships with the color burst. 

MATRIX 

At the output of the I channel, there must appear a 
demodulated signal that is representative of only the I 
portion of the chrominance signal. The output of the Q 
channel must be a demodulated signal that is representative 
of only the Q portion of the chrominance signal. The sig- 
nals at the outputs of the I and Q channels must also have 
the correct amplitudes. If the foregoing were not true, 
incorrect signals representative of red, green, and blue 
would be formed when the incorrect I and Q signals are 
combined with the luminance signal. The color signals 
will be correct when they arrive at the matrix if the 
necessary matrix adjustments are properly made. 
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Fig. 11-7. The Circuitry of the I and Q Channels in the RCA Victor Model CT -100 Color Receiver. 
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The adjustment points for obtaining proper matrixing 
are contained in the I and Q channels. The circuitry for 
the I and Q channels employed in the RCA Victor Model 
CT -100 color receiver is shown in Fig. 11-7. The quad- 
rature transformer L45 is shown with this circuit because 
it will be referred to during the following discussion. 

Let us investigate what would happen if an I portion 
of the chrominance signal were allowed to pass through 
the Q channel. First of all, assume that a chrominance 
signal that represents a Q bar and an I bar is fed to the 
input of the chrominance channel. With normal operation 
of the demodulators, the waveform at the output of the Q 
channel should appear as shown in Fig. 11-8A. This 
waveform was taken at the cathode of the Q phase inverter 
V10B. Notice that a negative voltage is developed during 
the transmission of the Q bar but that zero voltage is 
present during the transmission of the I bar. This is as 
it should be. 
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(A) With Proper Cancellation During Transmission of an I Bar. 

(B) With Improper Cancellation During Transmission of an I Bar. 
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(C) With Improper Cancellation During Transmission of an I Bar. 

Fig. 11-8. Waveforms of Signals at the Cathode of the Q Phase 
Inverter. 

If the Q demodulator were operating improperly, 
however, the signal at the cathode of the Q phase inverter 
could appear as shown in Figs. 11-8B or 11-8C. Fig. 11-8B 
indicates that there is negative voltage present during the 
time that the I bar is being transmitted. This means that 
the Q demodulator has erroneously interpreted an I portion 
of the chrominance signal as being a Q portion. Fig. 11-8C 
indicates that there is positive voltage present during the 
time that the Ibar is being transmitted. Again, this shows 
that the demodulation in the Q channel is in error. 

In the formation of the color picture signal, the I 
and Q portions of the chrominance signal are spaced 90 
degrees apart in phase. In order that these portions may 
be demodulated separately, the CW reference signals 
which determine the sampling times of the demodulators 
must also have a phase difference of 90 degrees. Then, 
if a chrominance signal that represents only an I signal 
were to arrive at the input of the demodulators, it would 
be passing through zero during the sampling time of the 
Q demodulator. This would result in no output from the 
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Fig. 11-9. Waveforms of Chrominance and CW Reference Sig- 
nals at Input of Demodulators. Sampling Times of Each Demodu- 
lator Are Indicated. 
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Q demodulator. If the CW reference signals were either 
less than or more than 90 degrees apart, howeYer, this 
same chrominance signal would not be passing through 
zero during the sampling time of the Q demodulator; 
therefore, the chrominance signal would be misinterpreted 
by the Q demodulator as having a Q portion. 

When a color -bar pattern is being received, the 
bars will not have the correct hues if the Q demodulator 
samples the chrominance signal at the wrong time. The 
I portion in the chrominance signal will develop voltages 
in the Q channel, and the amplitude of the demodulated 
Q signal will not be correct. 

The reader will recall that the three signals which 
drive the three guns in the color picture tube are repro- 
duced in the receiver by combining specific proportions 
of the outputs from the I and Q channels with specific 
proportions of the luminance signal. During the trans- 
mission of a red bar, for example, the voltages which 
arrive at the matrix from the I, Q, and Y channels are 
such that the proportions available for the green gun add 
to zero. The proportions for the blue gun also add to 
zero. The proportions available to the red gun, however, 
combine to produce a voltage which drives this gun to 
conduction; and a red bar is produced on the screen. 

If the voltage from the Q channel is either decreased 
or increased, the bar which is supposed to be red will not 
be a true red but will be closer to either a yellow or a 
magenta. This is caused by the fact that the proportions 
available to either the blue or greenguns no longer add to 
zero; hence, one or both of these guns conduct, and the 
hue of the bar changes. 

The illustrations in Figs. 11-9A to 9C show the 
waveforms of various chrominance signals, and the con- 
duction times of the I and Q demodulators are indicated 
with respect to these waveforms. The waveforms of the 
CW reference signals are also shown in these figures. 
In Fig. 11-9A, the CW reference signals have a phase 
difference of 90 degrees. In this case, the chrominance 
signals are sampled at the correct phase. In Fig. 11-9B, 
the phase of the Q reference signal is changed so that 
there is less than 90 degrees of phase difference between 
it and the I reference signal. In Fig. 11-9C,there is more 
than 90 degrees of phase difference between the two CW 
reference signals. The sampling process of the I and Q 
demodulators can be understood from these illustrations. 

The color -phase diagram of Fig. 11-5 can be very 
helpful in predicting what happens to each color when the 
CW reference signals are changed in their phase relation- 
ship to each other. When the Q reference signal is less 
than 90 degrees from the I reference signal, the Q vector 
is effectively rotated in a clockwise direction. The color 
vectors rotate in the same direction; therefore, the green 
bar would change toward a yellow color, the cyan bar 
toward a green, the blue bar toward a cyan, the magenta 
bar toward a blue, the red bar toward a magenta, and the 
yellow bar toward a red. 

When the Q reference signa 1 is more than 90 
degrees from the I reference signal, the Q vector is ef- 
fectively rotated in a counterclockwise direction. This 
causes the vectors which are representative of the pri- 
mary and secondary colors to be rotated also in a 
counterclockwise direction. Under this condition, the 
green bar would change toward a cyan color, the cyan 
bar toward a blue, the blue bar toward a magenta, the 
magenta bar toward a red, the red bar toward a yellow, 
and the yellow bar toward a green. The amount of change 
in the color of each bar depends upon how far the Q 
reference signal is rotated in a clockwise direction. 
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Included on the Color Plate are color patterns which 
show the results obtained when the Q reference signal is 
less than 90 degrees from the I reference signal and when 
it is more than 90 degrees from the I reference signal. 
Fig. G-6 of the Color Plate shows the color -bar pattern 
which results when the Q reference signal is less than 
90 degrees from the I reference signal. Fig. C-7 of the 
Color Plate shows the Q and I patternfor the same condi- 
tion as that in Fig. C-6. Fig. C-8 of the Color Plate shows 
the color -bar pattern which results when the Q reference 
signal is more than 90 degrees from the I reference signal. 
The Q and I pattern for the same condition is shown in 
Fig. C-9 of the Color Plate. The change in phase of the 
Q reference signal was obtained by misadjusting the top 
slug of the quadrature transformer L45 which is shown 
in Fig. 11-7. 

One method of making the necessary matrix adjust- 
ments in the circuit of Fig. 11-7 is through the use of a 
color -bar generator and an oscilloscope. The oscillo- 
scope is connected to point J which is located at the cathode 
of the I phase inverter. With an I and Q signal from a 
color -bar generator applied to the receiver, the hue con- 
trol is adjusted until there is zero output from the I channel! 
during the scanning time of the Q bar. The waveform on 
the oscilloscope should appear as shown in Fig. 11-10A. 
If it appears as shown in Fig. 11-10B, the setting of the 
hue control is incorrect. 

(A) With Proper Cancellation During Transmission of a Q Bar. 
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(B) With Improper Cancellation During Transmission of a Q Bar. 

Fig. 11-10. Waveforms of Signals at Cathode of I Phase In- 
verter. 
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(B) Incorrect Signal. 

Fig. 11-11. Waveforms of Signals at the Grid of the Blue Gun. 
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After the hue control is correctly adjusted, he 
oscilloscope lead is moved to point K which is at the 
cathode of the Q phase inverter. At alignment point A37 
of the quadrature transformer, adjustment is made until 
there is zero output from the Q channel during the scan- 
ning time of the I bar. The waveform appearing on the 
oscilloscope should be the same as that which was shown 
in Fig. 11-8A. If the pattern is like either of those shown 
in Figs. 11-8B or 11-8C, the adjustment of the quadrature 
transformer is incorrect. 

Fig. 11-12. Waveform of Correct Signal at Grid of Green Gun. 

Fig. 11-13. Waveform of Correct Signal at Grid of Red Gun. 

With the lead of the oscilloscope connected to the 
grid of the blue gun of the picture tube and with a color - 
bar signal applied to the input of the receiver, the next 
step in aligning the matrix is to balance the gains of the 
I and Q channels. The waveform at the grid of the blue 
gun should show maximum and equal amplitudes for the 
magenta, white, cyan, and blue bars. The amplitudes for 
the green, yellow, and red bars should be zero. The 
saturation control is adjusted for maximum cancellation 
of the green and yellow bars, and the I gain control is 
adjusted for maximum cancellation of the red bar. These 

two adjustments are made alternately until the best pos- 
sible c a n c e l l a t ion is achieved. The waveform in 
Fig. 11-11A shows the correct signal at the grid of the 
blue gun. If the signal appears like the one shown in 
Fig. 11-11B, the adjustments of the saturation and I gain 
controls are incorrect. 

After the correct signal at the grid of the blue gun 
is attained, the signals at the grids of the green and red 
guns should be checked. The waveform at the grid of the 
green gun should show maximum cancellation of the red, 
magenta, and blue bars with maximum and equal ampli- 
tudes for the green, yellow, white, and cyan bars. The 
waveform at the grid of the green gun should appear like 
that shown in Fig. 11-12. 

The waveform at the grid of the red gun should be 
like that of Fig. 11-13. There should be maximum can- 
cellation of the green, blue, and cyan bars and maximum 
and equal amplitudes for the yellow, red, magenta, and 
white bars. 

After the quadrature and gain adjustments have been 
made, the I and Q signals arriving at the matrix should 
be correct. When these signals are combined with the 
luminance signal, the blue gun should receive a signal 
that contains only blue information; the red gun should 
receive a signal that contains only red information; and 
the green gun should receive a signal that contains only 
green information. 

DYNAMIC -CONVERGENCE CIRCUIT 

In those receivers in which convergence of the elec- 
tron beams is obtained electrostatically, the circuits 
which supply the convergence voltages must be aligned. 
This is a very simple procedure involving only the use of 
an oscilloscope. Convergence voltages having sufficient 
amplitude and proper phase will be supplied to the con- 
vergence element of the picture tube if the convergence 
circuit is properly aligned. This alignment procedure 
should not be confused with the setup procedure used to 
obtain the final beam convergence. 

In receivers which employ electromagnetic conver- 
gence, the adjustments needed to obtain dynamic conver- 
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Fig. 11-14. Dynamic -Convergence Circuit in RCA Victor Model CT -100 Color Receiver. 
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gence are made during the setup procedure for the picture 
tube. Tnese adjustments were discussed in detail in 
Part XII of the Color TV Training Series in the May 1955 
issue of the PF REPORTER. 

The circuit of Fig. 11-14 is typical of the convergence 
circuits used in receivers which employ the electrostatic 
method to converge the electron beams. The adjustments 
at points labeled A41 and A42 are the ones specifically 
made during the alignment procedure. These adjustments 
are performed while observing on an oscilloscope the 
voltage waveform present at the convergence element of 
the picture tube. The convergence voltage can be coupled 
to the oscilloscope by clipping the vertical -input lead of 
the oscilloscope to the insulation of the conductor which 
connects to the convergence electrode of the picture tube . 

Since only the horizontal -convergence voltage is 
affected while the convergence circuits in this receiver 
are being aligned, the dynamic voltage at the vertical fre- 
quency is not desired at the input of the oscilloscope. The 
vertical -amplitude control 'R2A should be turned fully 
counterclockwise, and the vertical -shape control R2B 
should be turned to the center of its range. By setting 
these controls as stated, no vertical -convergence voltage 
will be applied to the convergence element. 

The horizontal -amplitude control R7 should be turned 
fully clockwise; then at point A41, adjustment of the 
horizontal -phase coil T10 may be made to obtain maximum 
amplitude of the horizontal sine wave that is applied to 
the convergence element. 

Fig. 11-15. Waveform of Signal at Convergence Electrode of 
Picture Tube. 

Before making the adjustment at the point designated 
as A42, the horizontal -amplitude control R7 should be 
turned fully counterclockwise. Then, the core of T11 is 
adjusted so that the horizontal sync pulse will appear on 
top of the sine wave. This condition is shown by the wave- 
form in Fig. 11-15. The horizontal -amplitude control R7 
should again be turned to the maximum clockwise position. 
The sync pulse may be moved from the top of the sine 
wave by this adjustment. If it is moved, it may again be 
placed on top of the sine wave by adjustment of the 
horizontal -phase coil T10. If the sync pulse remains on 
top of the sine wave w he n the horizontal -amplitude 
control is turned counterclockwise, the alignment of the 
convergence circuit is correct. 

RF AND IF SECTIONS 

The function of the RF and IF sections in a color 
receiver is essentially the same as it is in a monochrome 
receiver. These sections must provide amplification to a 
band of frequencies from .75 megacycles below the fre- 
quency of the picture carrier to around 4.2 megacycles 
above the frequency of the picture carrier. This range of 
frequencies covers all of the sideband frequencies that 
are contained in the color picture signal and is considerably 
wider than the range required in a monochrome receiver. 

An ideal RF and IF response curve for a color re- 
ceiver is shown in Fig. 11-16A. This curve shows that 
the frequencies of the upper sidebands of the color sub - 

carrier extend into the region of 4.2 megacycles; con- 
sequently, a flat response up to this gerion is needed. In 
actual practice, the response curve may not be quite so 
flat as the ideal curve; however, it should be as near to 
the ideal curve as possible so that equal amplification of 
all the frequencies will be attained. Notice that the slope 
of the curve in the region of the sound carrier is very 
steep. It must be steep because the upper limit of the 
sideband frequencies of the subcarrier are only .4 meg - 
acycles away from the frequency of the sound carrier. 

By comparing the RF and IF response curve in 
Fig. 11-16A to that shown in Fig. 11-16B, it can be seen 
that there is quite a difference. The curve shown in 
Fig. 11-16B represents the RF and IF response curve of 
a typical present-day monochrome receiver. The band- 
pass usually specified by most manufacturers of mono- 
chrome receivers is around 3.25 megacycles. If the 
RF and IF response curve of a color receiver should 
begin to taper off at 3.25 megacycles, complete loss of 
color would result because the color subcarrier is located 
at 3.58 megacycles above the picture carrier. 

The dotted curves in Fig. 11-16B show possible varia - 
tions in the RF and IF response curve for a monochrome 
receiver. In one case, the high frequencies would be 
attenuated and the low frequencies would be overampli- 
fied. In the other case, the low frequencies would be at - 
tenuated and the high frequencies would be overamplified. 
In either case, if a monochrome receiver has such a 
response, it is possible that very little effect in the re- 
produced picture would be noticed. In a color receiver, 
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Fig. 11-16. RF and IF Response Curves for Color and Mono- 
chrome Receivers. 

the effect of a sloping response curve would be noticed 
more readily because of the unequal amplification of the 
color signals. 

The response of the RF tuner in a color receiver 
should be as flat as possible with a minimum amount of 
tilt and sag. An ideal response curve of a tuner used in a 
color receiver is shown in Fig. 11-17. A tilt or sag in the 
response of a tuner used in a monochrome receiver can 
be compensated for during the alignment of the IF section , 

but it is not advisable in a color receiver because a uni- 
form response of all the color frequencies would not be 
attained. 
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The alignment of the RF and IF sections in a color 
receiver is more complicated than it is for a monochrome 
receiver because there are more stages being employed 
and because there is the additional requirement of a 
flatter and wider bandpass. The alignment procedure for 
the color receiver should be followed step by step as 
outlined in the service literature. 

The video IF and detector circuits employed in the 
RCA Victor Model CT -100 color receiver are shown in 
Fig. 11-18. The waveform shown in Fig. 11-19 represents 
the over-all response curve of the video IF section in 
Fig. 11-18. This curve shows the location of the fre- 
quencies that are passed by the IF section. The picture 
carrier is located at 45.75 megacycles and is placed at 
the 50 -per -cent point onthe slope of the curve. The color 
subcarrier is placed at 42.17 megacycles. 

6MC- 
µ4.5MC 
I 

PICTURE SOUND 
CARRIER CARRIER 

Fig. 11-17. Ideal Frequency Response Curve of Tuner Used in 
Color Receiver. 

Figs. C-10 and C-11 of the Color Plate show the 
color -bar patterns obtained when the video IF section in 
a color receiver is improperly aligned. Compare these 
patterns with the normal pattern shown in Fig. C-1 of the 
Color Plate. The picture degradation in Fig. C-10 is not 
too serious - by many viewers, the picture would pro- 
bably be regarded as being normal. Nevertheless, L20 
was detuned at adjustment point A19 to obtain this photo - 
graph. Notice the slight ringing in the picture, particularly 
in the magenta bar. 

There are more apparent defects in Fig. C-11. 
There is a large amount of ringing in the picture, and the 
color bars are of the wrong hues. The poor picture was 
caused by only slightly detuning L21 at adjustment point 
A10; and therefore if the alignment of the IF section is 
not absolutely correct, unsatisfactory results may be 
obtained. 

The sound carrier is greatly attenuated by adjust- 
ments at A15, A7, and the sound -reject control R22 in 
order to reduce the 920-kc beat that is present between 
the sound carrier and the color subcarrier. If the sound 
carrier is nòt sufficiently attenuated, an interference 
pattern will be present on the screen. This beat pattern 
is very noticeable in Fig. C-12 of the Color Plate. 

SOUND IF SECTION 

The sound IF section of a color receiver is not 
necessarily different than that used in a monochrome 
receiver. One example is the sound IF section used in 
the RCA Victor Model CT -100 color receiver. This cir - 
cuit is shown in Fig. 11-20. Although a separate detector 
circuit is used, the sound section in this receiver is 
fundamentally the same as those used in many mono- 
chrome receivers. 

As might be expected, a conventional procedure is 
followed when aligning this section. Adjustments are made 
at points Al through A4 so that the IF transformers 
will be resonant at 4.5 megacycles. The transformer 
secondary at A5 should be tuned so that the DC voltage 
measured across C82 will be zero at the same time that 
a 4.5 -mc signal is applied between point C of L35 and 
ground. 
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Fig. 11-18. Video IF and Detector Circuits in RCA Victor Model 
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The indications of poor alignment in the sound 
section are the same for color receivers as they are for 
monochrome receivers. For instance, a 60 cycle buzz 
might indicate that the secondary of the ratio -detector 

41.65 

4 ?5 

45.0 

90%T- 
50% 

o 10 

45.75 

46.5 

Fig. 11-19. Response Curve for Video IF Section of Color Re- 
ceiver. 

Fig. 11-20. Sound IF and Detector Circuits in RCA Victor Model 
CT -10O Color Receiver. 

transformer is detuned. If one of the IF transformers 
were detuned, the sound signal would be weaker than 
normal. 

In order to give the reader an opportunity to test 
himself onthe 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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Check the features of the Test Leads and Test Prods illustrated 
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speed and efficiency of wire replacement. 
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TP -96 

TP -97 

TP -95 - Needle chuck - 4" Black or red 
handle. Dealer Net - 36c 

TP -96 - Phone tip - 4" Black or red 
handle. Dealer Net - 27c 

TP -97 - Banana plug - 4" Black or red 
handle. Dealer Net - 30c 

TP -93 TP -94 

TP -93 - Needle chuck - 1" Red or black handle 

TP -94 - Phone tip - 1" Red or black handle 
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TP -477A 

Dealer Net - 21c 

Dealer Net - 18c 

Dealer Net - 18c 

Remember!! - You save money by choosing the highest value. 
See these and other Bud Products at your distributors! If you 
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LIGHTNING ARRESTOR 
Only one lightning arrestor offers this double protection 
-AMPHENOL'S. Only the AMPHENOL VHF/UHF Lightning 
Arrestor helps guard the tv set from lightning entering 
the antenna system and guards the signal strength as 
well. Only the AMPHENOL Lightning Arrestor effectively 
bleeds off static charges for added set protection. 

Available in wall -mounting or pipe -mounting design. 
Packed in an attractive counter display carton to help 
dealers in their merchandising. Explanatory folder 
available. 

Other Distinctive Features: 
Universal design for all types of lead-in. 
Special cup contacts and improved sealing compound 
for assured operating efficiency. 

114-328 Lightning Arrestor, wall - 
mounting List $1.50 

114-329 Same, pipe -mounting, List 1.60 

At Your Distributor 

Dollar and Sense Servicing 
(Continued from page 29) 

ANTENNAINSURANCE. Hurri- 
canes of 1954 caused so much damage 
to TV masts that separate policies 
will be required in New York state 
for antenna coverage on new or re- 
newal insurance. Cost will be $5 for 
each $100 in protection for antennas. 
The new ruling of the State Superin- 
tendent of Insurance does not affect 
current comprehensive fire and wind- 
storm policies, which still cover 
antennas. 

Unofficially it was estimated 
that the big blows cost insurance 
companies in the state at least $20 
million in antenna damage claims 
last year. It is presumed that this 
all went to the service technicians 
who made the repairs. Or did it? 

APPROVAL. Once again, the 
public has indicated its satisfaction 
with the quality, speed, and cost of 

TV service. The 1954 nationwide 
survey by Elmo Roper for RCA 
Service Co., showed that 90 per cent 
of the 5,000 sampled families fully 
approved of the quality of technicians 
who fixed their sets. Of the re- 
mainder, 6 per cent didn't know and 
only 4 per cent were dissatisfied. 
Unfortunately, it' s this 4 per cent that 
make the most noise; and un- 
fortunately, the ir complaints are 
justified in some cases. 

Even though the average price 
per call was up 11 per cent over 1954 
87 per cent of the sampled families 
were satisfied with the prices charged. 
As to speed, 79 per cent got service 
within 3 days of their call and were 
satisfied with this. 

DISSATISFACTION. Definition: 
That which people spread much farther 
than their satisfaction - and with a 
lot more impact on your pocketbook. 
On a long-term basis then, you' 11 

make a lot more by taking your licking 
on one service job just to keep some 
grouch on your side than by sticking 
to your rights and letting him get out 
to broadcast lies about you. But take 
his name off your mail promotion list, 
and discreetly discourage his future 
business because you're human and 
can stand just so many of these 
chronic complainers. 
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TRANSISTOR SWAPPING. Be- 
cause transistor characteristics are 
as unpredictable as women these days, 
users of the new components often 
play a swapping game with each other. 
They order perhaps five times as 
many transistors as they need, pick 
out the ones that work in their parti- 
cular circuit, then swap the rest with 
another manufacturer who may need 
exactly what they don't. 

The same game is played with 
tubes every now and then, even though 
it is discouraged by everyone because 
of the difficulty of getting selected 
replacement tubes for those critical 
circuits. 

Remember the early days of TV 
when you didn' t dare swap similar 
tubes for fear they had been carefully 
selected for their respective sockets? 
Today, this is no longer a worry, be- 
cause no manufacturer can afford to 
fool around with picking out special 
tubes if he has to build a 21 -inch set 
to sell for under $150. 

SABOTAGE. During negotiations 
for a new contract between a TV sta- 
tion and its technicians' union, things 
got a bit out of hand one night and the 
station went off the air for quite some 
time. Investigation revealed that more 
than 100 fuses had been replaced by 
dummies, equipment and instruction 
books had been hidden, tiny pieces of 
wire had been put into sync generators 
in obscure spots, good tubes had been 
replaced by defective ones, scores of 
audio circuits had been disabled, and 
the film -projector optical systems 
had been thrown out of alignment. Top 
engineers had to be flown in to fix 
the trouble. 

What a trouble -shooting party 
that must have been : And what a party 
there' 11 be in court if the saboteurs 
are fully prosecuted; penalities for 
such acts are rather stiff, amounting 
to 1 year of imprisonment and/or a 
$10,000 fine since the station operates 
under government license. 

NICKNAME. An ear-splitting 
sound generator is used at the Armour 
Research Foundation to test perform- 
ance of tubes and parts at the high 
sound intensities encountered in jet - 
engine aircraft. The technicians who 
have to work near the thing call it 
"Screaming Meemie." 
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LIGHT, HANDY eat Ì/tadee #199 
New patented design delivers AMPLE heat fast on 110-120 V. A.C. 
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handy, beautifully balanced and smaller-to slip readily into tool 
kit or pocket. Molded red plastic handle and case. Gun made to 
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long reach tips readily replaceable and interchangeable with 
special purpose tips. Gun fully guaranteed. And that PRICE,, 
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UpPRODUCTS, INC. CHICAGO 31, ILL. 
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MODEL #250 
Greater volume of heat obtained solders relatively heavy materials. 
567 hours continuous operation. Fully guaranteed. Retails $12.95. 

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

SECRET RECORDER. Actually 
on the market now is a leather brief - 
case that opens conventionally on one 
side for removal of papers without 
revealing the magnetic tape recorder 
concealed within it. A zipper panel 
on the other side provides access to 
the hidden recorder for loading and 
unloading tape and making prelimi- 
nary adjustments, after which t h e 
combination slide lock and switch of 
the briefcase provides secret starting 
and stopping of the recorder. A hid- 
den microphone in one end of the 
briefcase picks up conversations up 
to 100 feet away, according to speci- 
fications of the manufacturer - 
Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. 

A $2.30 set of amplifier bat- 
teries is rated to last 100 hours, and 
a $2.70 set of mercury type motor 
batteries is good for 12 to 24 hours. 
Frequency response is 100 to 3,000 
cps, strictly for spy stuff, newspaper 
reporting, criminal confessions, and 
other investigative work. With the 
new long -play tape and twin -track 
recording, playing time is 3 hours per 
5 -inch reel at a recording speed of 
1 7/8 inches per second. 

This firm also has other com- 
pletely portable models in conventional 
housings and with various higher tape 
speeds for high-fidelity work, as re- 
quired by newscasters for on -the -spot 
interviews. These come with either 
battery or spring -powered motors. 

Broadcast Equipment Special- 
ities Corp., P. O. Box 149, Beacon, 
N. Y., is another firm selling spring - 
powered portable tape recorders 
complete with schematics and serv- 
icing instructions. In general, you 
can figure on $300 to $350 net price 
for a good portable tape recorder. 

Companies that provide com- 
plete diagrams and servicing instruc- 
tions with specialized electronic 
equipment des e r v e commendation. 
Their customers benefit because they 
can then get speedy repairs practi- 
cally anywhere in the world, and 
service technicians benefit because 
they can then handle these extra - 
income jobs efficiently. 

AUTO RADIO. Two out of three 
cars on the highway today have radios, 
according to the Automobile Manufac - 
turers Association. In 1954, auto- 
radio sales shot over 5 million and 
comprised 38.7 per cent of total radio 
production. 
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FUTURE. Service technicians 
thinking of going into defense work 
in the electronics field will be cheered 
by the ten-year predictions of 
Sylvania' s Frank Mansfield. He 
estimates an almost linear rise in 
defense expenditures in electronics 
from an estimated $2.46 billion for 
1955 to an estimated $4.05 billion 
for 1964. This is encouraging assur- 
ance of job security, though of course 
individual firms will have their ups 
and downs in accordance with their 
success or failure in landing the 
government contracts. 

CHARGES. Typical TV service 
charges are $ 7.50 for replacing a 
21 -inch picture tube, $ 8.25 to $ 9 for 
24 to 27 inchers, $ 8 to $10 for chang- 
ing a power transformer, as estimated 
by Motorola' s service manager Russ 
Hanson in NARDA News. He figures 
$10.50 for the all-round average COD 
charge for a TV call, including parts; 
and he thinks that 80 to 90 per cent of 
the calls are now being completed in 
the home. 

HIRING. Confirming our belief 
that it' s better to get along without 
than to hire the 'wrong man, the 
American Management Association 
just announced that the average cost 
of a mistake in hiring a salesman is 
over $6,000. This includes the cost 
of his training, his salary, the value 
of the business he didn' t get, and the 
value of the customers he lost per- 
manently through his blunders. 

HEAT SEEKERS. Guided mis- 
siles depend upon a variety of different 
principles for guidance to their 
targets, but the one that intrigues us 
most is the heat seeker. In the nose 
of this missile is a souped -up modern 
version of the old bolometer, which 
gives out a voltage in proportion to 
the amount of heat reaching it. The 
missile has to be launched from be- 
hind a target jet plane to pick up its 
heat. Once such a missile homes on 
the heat source, it goes right up the 
tail pipe of the enemy plane, they say. 
Sure must be embarrassing to the 
enemy! 

JOHN MARKUS 

New! 
Centralab Pocket -Edition 
Control Guide No.1 

Here's the quickest way yet . 
to find the right 
control replacement! 

.... .... 
Manufacturers' 
part numbers 

here 

Lists Centralab replacements by 
manufacturers' part numbers - for 
TV, radio, audio, auto radio. 
Handy size, 33/4" x 81/4". 

Always up to date - completely revised and 
printed quarterly. 

Get a copy of Centralab Pocket -Edition Control 
Guide No. 1 for yourself and each of your men. Ask 
your Centralab distributor - or order direct from 

. 

Centralab 
replacements 

here 

.ñ- x ¿aºs 

A Division of Globe -Union Inc. 
942F E. Keefe Ave.. Milwaukee 1, Wis. 

Send $1.00 for the next five editions 
of the pocket control guide. 

Send 20 cents for the current edition only. 
(Paste coins securely to cardboard.) 
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HIGH ACCURACY 

LOW COST 

With a 

HYCON 

VACUUM TUBE 

VOLT -OHMMETER 
New Model 614 

Probes stow inside case- 
connected, ready to use 

There's value worth telling about in Hycon's 
new Model 614 VTVM. You read peak -to -peak 

voltages directly on complex wave forms, 
without multiplying. You get 21 ranges for versatility ... 

3% accuracy (DC and ohms) for pin -point 
measurements ... large meter for easy reading. 

And probes are always ready to use when you 
want them-out of the way when you don't. So before 

you buy any meter try the new Model 614.. . 

setting new standards "where accuracy counts." 

21 RANGES: AC, DC, OHMS (28 with p -p scales) 
AC FREQUENCY RESPONSE TO 250 MC (with crystal probes) 

ACCURACY: DC ± 3%; AC 5% 
LARGE, 61 IN. METER 

LIGHTWEIGHT, MATCHED, BENCH -STACKING CASES 

The Model 614 VTVM is one of a matching set 
of precision instruments, which includes the 

Model 617 Oscilloscope (designed for color TV) 
and the Model 615 Digital VTVM. 

Distributed through Electronic Parts Jobbers. 

Service facilities in your area. 

COeft Mfg. Company 
2961 EAST COLORADO STREET PASADENA 8, CALIFORNIA 

"Where Accuracy Counts" 

Audio Facts 
(Continued from page 27) 

trol. Some experimenting will reveal 
that the loudness control will produce 
the most pleasing balance between 
highs and lows when it is operated 
over a certain portion of its rotation. 
The gain control R2 is set to the 
position which permits the loudness 
control to operate within the correct 
range. 

R3 is a standard IRC Type LC1 
loudness control which has proved to 
be very satisfactory in maintaining 
balanced treble and bass response as 
the loudness level is varied. This 
control can be purchased as a com- 
plete assembled unit or can be made 
up from standard components. 

The front section R3A of the 
loudness control is a 500K -ohm con- 
trol (IRC stock No. Q11-133), the 
second section R3B is a 1-megohm 
multisection (IRC stock No. M13-137), 
and the third section R3C is a 100K - 
ohm multisection (IRC stock No. 
M13 -128). A 10K -ohm half -watt 
resistor, a 100K -ohm half -watt re- 
sistor, an 82-mmfd ceramic capaci- 
tor, and a .03-mfd tubular capacitor 
are connected to the control as shown 
in the schematic diagram of Fig. 3. 

In this preamplifier and control 
unit, a fourth section R3D which is a 
500K -ohm multisection (IRC stock 
No. M11-133) is addedtothe loudness 
control and operates in the input of 
the output stage to reduce noise. The 
noise reduction which results from 
the action of this control is very pro- 
nounced, especially during the absence 
of a signal. 

A Stancor C -2332-1 tone -control 
unit L1 and two dual 250K -ohm con- 
trols are used in a nonresonant LCR 
variable equalizer circuit. The in- 
sertion loss with this type of tone 
control circuit is not so high as the 
loss experienced with a circuit em- 
ploying only capacitors and resistors. 
We have found this circuit to be one 
of the most stable ever used. In 
addition, it provides a wide range of 
bass and treble boost or droop. 

With the dual bass control R4 
in its maximum counterclockwise 
position, bass is attenuated because 
of the high resistance in the cathode 
circuit of the second section of V3 
and because of the shunting of the low 
frequencies through L1 to ground in 
the grid circuit of the first section 
of V4. 

When the bass control R4 is in 
the maximum clockwise position, the 
bass receives maximum boost be- 
cause of the fact that the low react - 
ance of L1 to low frequencies reduces 
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- the necr, foolproof replacement 

Even if you drop it ... or slide it ... 

Retract.O.Matic protects records 
and needles from damage! 

WEBSTER ELECTRIC proudly offers the new, 
exclusive RETRACT OMATIC-the sensational crystal 
pickup that provides positive protection to record 
and needle, even when it is dropped or slid across the 
record surface. 

RetractOMatic is priced to make it a practical 
replacement for installation on any manual record player. 

THE DOME 
ABSORBS THE SHOCK 

The unique spring -mounted 
construction gives absolute in- 
surance against damage to car- 
tridge, needle, or record. The 
slightest pressure on the arm 
automatically lifts the needle 
from the record's surface, and 
lets RetractOMatic's rounded 
"dome" absorb the shock. 

A BIG PROFITABLE MARKET 
RetractOMatic is a"natural"as a pickup replacement 

for record players, children's and portable phonographs. 
List price of complete assembly (tone arm, cartridge, arm 
rest and all parts needed for installation) is only $6.95- 
little more than the price of the cartridge alone. Order a 
stock today. Step up your sales with RetractOMatic! 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

the degeneration of low frequencies 
in the cathode circuit of the second 
section of V3. Furthermore, there 
is no loss of low frequencies in the 
grid circuit of the first section of V4 
since Ll is,in effect, removed from 
the grid current. 

With the dual treble control R5 
in the maximum counterclockwise 
position, the high frequencies are 
given a maximum droop because of 
the shunting of the control section 
R5A by capacitors C20 and C21 and 
also because of the degeneration in 
the cathode circuit of the second 
section of V3. 

Setting the treble control R5 to 
the maximum clockwise position re- 
sults in maximum treble boost 
because of the shunting of control 
section R5B by capacitors C20 and 
C21. This shunting action reduces 
the degeneration of high frequencies 
in the cathode circuit of the second 
section of V3. In this position of the 
treble control, there is no capacitive 
shunting in the grid circuit of the 
first section of V4. 

Any degree of boost or droop of 
the bass or treble between the ex- 
tremes can be had by adjusting the 
appropriate control. This wide range 
is possible because of the dual action 
in the cathode circuit of the second 
section of V3 and because of the dual 
action in the grid circuit of the first 
section of V4. Such flexibility of 
control is very desirable when com- 
pensating for variations in program 
material and listening conditions. 

The output stage (second section 
of V4) is a cathode follower and 
permits a long shielded cable to be 
used to connect the output of the unit 
to the input of a power amplifier 
without loss of high frequencies. 

The power -supply section is 
similar to the supply discussed in 
detail in "Audio Facts" in the July 
1954 issue of the PF REPORTER. 
Selenium rectifiers are used in con- 
junctionwith power transformer T1 to 
supply plate voltages and to furnish 
direct current to heat the tube 
filaments. 

TO 
LI 

GREEN 

TE 
YELLOW 

BAB 

CONTROL 

TO C19 
9 

PIN TOFV4 

TO C5 

Fig. 6. Details for Correct Wiring of Bass 

and Treble Controls. 
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Two selenium rectifiers M1 and 
M2 are employed to supply the plate 
voltages. Rectifiers M1 and M2 are 
16Y1 Seletron units each of which is 
rated at 260 volts AC input and 20 
milliamperes DC output. Two 8Y1 
Seletronunits (each rated at 130 volts 
AC input and 20 milliamperes DC 
output) or two of any listed in the 
Parts List can be connected in series 
and used for M1 or for M2. These 
units will handle the input voltage of 
220 volts AC from the power trans- 
former. Sections A and B of the 
four -section capacitor Cl are con- 
nected in parallel to provide 40 
microfarads for the input capacitor 
of the filter. 

A bridge type of selenium recti- 
fier M3 is used in the DC heater 
supply. The full -wave output of the 
rectifier is filtered by the network 
composed of C3, C4, and R37. R37 is 
adjusted so that 24 volts DC are 
applied to the tube heaters which are 
connected in series parallel, as shown 
in the schematic diagram. Anyone 
who has never used direct current to 
heat tubes in low-level stages will be 
surprised to find how effective this 
type of supply can be in keeping hum 
at minimum. The 6.3-voltAC second- 
ary is used only to light the pilot light. 

Layout and Construction 

The general layout of parts can 
be seen in the two bottom views of 
the unit shown in Figs. 4 and 5. Two 
views are used in order to show as 
many helpful details in layout and 
wiring as possible. Fig. 6 is included 
to show the correct method of wiring 
the bass and treble controls. 

A ground bus, which connects 
to the chassis at the input jacks only, 
reduces the possibility of ground loops 
and is convenient to use when wiring 
the unit. All electrical grounds are 
made in progressive order on the 
ground bus. Shielded wires, with the 
shields grounded only at one end, are 
run to the input jacks and to the 
switches onthe front panel. All elec- 
troylic capacitors and the output jack 
are mounted on insulated mounts. 

Fig. 7. Punched Chassis Before Parts Were 
Mounted. 
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Fig. 8. Drawings Showing Locations of Holes in Chassis and Front Panel. 

The phono -input circuit and 
preamplifier section are arranged in 
a small area located as far away as 
possible from the rest of the circuits. 
The layout and wiring arrangement 
has proved to be very satisfactory 
with no interaction of circuits or un- 
wanted feedback being detected at 
any time. 

T 

31" 
32 

A photograph of the punched 5 - 
by 10- by 3 -inch aluminum chassis 
before any parts were installed is 
shown in Fig. 7. The locations of all 
large mounting holes are given in the 
drawings shown in Fig. 8. Since the 
locations of the small holes for the 
machine screws used to secure the 
parts to the chassis will depend upon 

June, 1955 - PF REPORTER 53 



your KEY 
TO EXCELLENCE 

ra®st ro n 

metal -cased 
MULTIMETER 

an 

p6i:.,F,o. co 

<.,, , . 

.4e 
sV 

OG 4p ,,4. i3 1 s tif sa 
ODlcI,,,Y. Sólá 

soon LINE e DB s ióóió wr. 

POCKET SIZE WITH A 4'/8" LENGTH SCALE 

instrument of PERMANENT ACCURACY 

in a case that WON'T BREA K 
AC CURRENT RANGES 

J SEPARATE RANGE & FUNCTION SWITCHES 

SIMPLICITY . . . ONLY 2 JACKS 

J EASY -TO -READ, LARGE 4 COLOR SCALES 

J 43 UNDUPLICATED RANGES 

4 MAGNETIC SHIELDING 

J 3% DC, 4% AC PERMANENT ACCURACY 

Accessories Available 
GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50 

"555" MULTIMETER 

$39.95 complete with probes and batteries 

at your PARTS DISTRIBUTOR 

PHAOSTRON COMPANY 151 PASADENA AVE., SOUTH PASADENA CALIF. U.S.A. 

the parts selected, no exact locations 
for these holes are indicated. Their 
general locations and the sizes of the 
drills with which they were drilled in 
this chassis are shown, however. Of 
course, the layout of parts can be 
changed to accommodate available 
components; but the arrangement 
shown has proved to be very 
satisfactory. 

The front panel was cut from 
a standard 1/8 -inch gray aluminum 
rack panel. It is secured to the 
chassis by the mounting nuts on the 
controls and on the ON-OFF switch. 
Decals made by the Tekni-Label Co., 
732 S. Victory Blvd., Burbank, Cal., 
were applied to identify the controls 
and switches. 

The cover, visible inthe photo- 
graph in the heading of this article, 
was made from Reynolds perforated 
aluminum sheet. A sheet of paper 
can be folded, fitted to the unit, and 
used as a pattern to make a metal 
cover, if one is desired. A piece of 
sheet metal was cut and bent to serve 
as a mounting flange for the cover 
and for a small shield over the com- 
pensation and channel switches. Items 
such as the cover and switch shield 
should be tailored to fit the finished 
unit. 

A parts list is included f or 
those who w is h to construct this 
useful piece of audio equipment. 

ROBERT B. DUNHAM 

AND THIS IS BABY 
dP AT TWO MONTHS 

rr - 

»4r 
C' C ? 

Vffliel 

VACATION. Excellent low -cost 
color program, which is used by 
Seattle' s ICING -TV, involves inviting 
people to bring in their own vacation 
color slides. Judicious screening of 
the slides beforehand by the station' s 
picture editor invariably results in 
a few choice ones that have general 
interest. They are shown with com- 
mentary either by the photographer 
or the station' s announcer. 

What a thrill it must be to have 
your own pictures shown on TV with 
all the relatives looking in. Such a 
program could surely boost the sales 
of color film as well as stimulate 
color TV sales. When color TV 
breaks, local TV set dealers could 
well collaborate to sponsor such a 
program or split costs with the local 
photo -equipment shops. 

MARKUS Dollar end Sense Servicing 
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Examining Design Features 
(Continued from page 21) 

the chassis. The channel -selector and 
fine -tuning shafts are also electrically 
insulated from the tuner. This is 
done to eliminate any shock hazard 
arising from the fact that one side of 
the AC line is connected to the chassis. 
For this reason also, an isolation 
transformer should be used before 
attempting any service or alignment 
of the chassis. 

The chassis is vertically mounted 
and surrounds the neck of the picture 
tube. This arrangement eliminates 
the need for a large mounting bracket 
for the yoke. It also reduces the 
over-all space requiredfor the com- 
plete unit. The chassis and picture 
tube are fastened to a plywood mount - 
ing board one-half inch thick. This 
board forms the bottom of the cabinet 
and permits easy removal of the entire 
assembly from the remaining part of 
the cabinet. The chassis and mount- 
ing board of this receiver are shown 
in Fig. 4. It can be seen from this 
figure that there will be easy access 
to all the tubes after removal of the 
rear cover because the chassis is 
mounted vertically. All the tubes ex- 
cept those in the tuner are mounted 
horizontally. 

Tuner 

The Olympic Chassis AD incor - 
porates a turret type of RF tuner. 
This unit provides selection of all 12 

of the present VHF channels. The an- 
tenna input to the tuner has a resistor - 
capacitor network in series with the 
signal path. A 470K -ohm resistor in 
each side of the 300 -ohm transmission 
line serves as protection against a 
possibly fatal shock from the antenna 
terminals which would otherwise be 
connected through a low impedance 
to the chassis and to the AC line. 
Each 220-mfd capacitor connected in 
parallel with each 470K -ohm resistor 
is included to couple the incoming RF 
signal to the tuner. 

The operation of this type of 
tuner is conventional. A 6BC5 pentode 
provides RF amplification, and a 6J6 
dual -triode is used as an oscillator 
and mixer. These tubes are completely 
shielded, and there is a sufficient 
amount of decoupling to minimize 
radiation. 

The gain of the RF amplifier is 
governed by the bias furnished by the 
AGC voltage which is fed back to this 
stage. The tuner also houses a tunable 
IF coil which is located in the plate 
circuit of the mixer. The tuned cir- 
cuit associated with this coil and that 
associated with a coil in the grid cir- 

wem, It 
mal/y biow... 

YOU CAN STAKE 

YOUR REPUTATION 

on a IuIA\IEID antenna! 
For Color as well as Black and White 
Proved in hurricanes Carol, Edna and Hazel 
along the East Coast and in many storm 
areas last year, the Taco spring -loaded 
assembly is recognized by the trade as the 
most rugged construction employed in any 
antenna - at any price! Both Trapper and 

Super Trapper are high -gain, broad -band 
antennas, unexcelled in gain across the 
entire VHF band. These antennas provide 
phenomenal picture clarity - combined with 
the most compact and streamlined design. 

Get the facts on these two great antennas 
today. Write or see your Taco distributor. 

WORLD LEADER IN 
TV ANTE IGN 

The Taco trap* provides the means whereby stream 

lined Trappers outperform bedspring type antennas. 

,pep TRAPPER 

TRAPPER 
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