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RUN HOME WITH THE MONEY 

Make increased profit with Regency's TV accessories 
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DB550 
CASCADE TWO -STAGE VHF BOOSTER 
$3750 List 

You cannot miss with Regency DB550! TV picture improvement 

absolutely guaranteed where improvement is needed. 

RC -53 

UHF CONVERTER 
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The only 19.95 converter 
fully transformer powered. 
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CHAIRSIDE TV CONTROL 
$6995 List 

For those who can afford the best of everything- improved 

reception plus chairside TV control. 

Cascode tuner changes channels, sharpens contrast, and controls 

volume as far as 100 feet away from set. 

Less than 30 minutes to install. 
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nearest source of sup- 
ply today. 

{r Trademark 

Don't Be Vague... I nsist on SPRAGUE 

Insist on Sprague 
CERAMICS 

Tiny, tough, dependable ... 
in every application . . . 

whether discs, plates, buttons, 
or door knobs. And there's a 
Sprague ceramic capacitor to 
meet every service need. You 
give your customers depend- 
able service, guard yourself 
against costly call- backs, 
when you use only Sprague 
Ceramic capacitors. 

Insist on Sprague 
TWIST -LOK; 'LYTICS 

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

Get your copy of Sprague's latest radio and TV 
service catalog C -609. Write Sprague Products 
Company', 105 Marshall St., North Adams, Mass. 
'Distributors' Division of Sprague Electric Company 
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....IS THE TIME TO 

THAT OUTMODED 

AND WORN OUT TV ANTENNA 

Your customers can enjoy better TV reception with their present receiver 

WITH 

BRIGHTER, CLEARER, SHARPER PICTURES 
Provide your customer with greater enjoyment with his 

present TV receiver -put new life into the pictures on the screen - 
supply him with the equipment necessary to bring in all the available 

channels better, clearer...with the installation of a new Taco antenna. 

We all know that there is a tremendous amount of replacement 
antenna and installation business to be had. The next few 

months will have a great effect on your overall business for the year. 

SEE YOUR TACO DISTRIBUTOR -HE WILL 

TELL YOU WHAT TACO IS DOING FOR YOU. 

Mr.Serviceman: 
Postcards with 

your messag 
e directed 

to your customers nand debearingvaiur 
imprint and 

telephone 
you for able through 

your Taco distributor. 

Your customers 
will 

im thiskreminder sending 
that he needs 

television 
antenna service. 
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ESPECIALLY WITH A GENUINE 

III A%\IL IID 
HIGH -GAIN ANTENNA 

Technical Appliance Corporation, Sherburne, N. Y. 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario 
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Sho 'Talk 

Wanted: Better Instruction 
Manuals 

The commercialization of tele- 
vision has forced upon the service 
technicians a host of new test instru- 
ments. You may not need a VTVM, 
an oscilloscope, or a sweep generator 
to service successfully a radio re- 
ceiver; but you do require these 
instruments for television servicing 
if you expect to do a competent job. 
Because of this, thousands of men 
have gone out and purchased suitable 
VTVM's, scopes , and generators. 
Mere possession, however, does not 
assure proficiency. As a result there 
are many service shops owning 
beautiful instruments which are 
seldom used because the men are 
frankly afraid of them. This is not 
physical fear, of course, but tech- 
nical fear. The instruments may be 
too complex to use - perhaps there 
are too many dials to twist, knobs to 
turn, or switches to set. So far as 
accuracy, refinements, and design 
are concerned, the instrument may 
be the leader in its field. But if 
you find the unit too difficult to use, 
then all this accuracy, refinement, 
and design are of little avail. 

The desire to own the best is a 
creed that has been instilled in us by 
the very devices we help to keep in 
operation. It is a commendable desire, 
but it must be tempered by the ability 
to use the instruments and to interpret 
what they tell. When you fail to 
understand them , they lose their 
intended usefulness. 

Incidentally, many parts jobbers 
can offer you considerable assistance 
in becoming acquainted with a new 
instrument. There are some who will 
sell an instrument with the under- 
standing that it can be returned 
(possibly in exchange for another unit), 
if you have any trouble working with it. 

At the risk of offending some 
people in the industry, this writer 
would like to point out that in far too 
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many instances the manual that comes 
with an instrument is more of an 
obstacle than a help in learning how 
to use the device. The manufacturer 
will look far and wide for a top -notch 
design engineer, and when he finds 
one he will give him full authority to 
desigd a really fine instrument. 
Research cost will run into the tens 
of thousands of dollars, and the 
engineer may do a truly tremendous 
job. Then,because it is a "necessary 
evil," the boss will tell Joe (the chief 
engineer) to go ahead and write the 
manual for his "baby." After all, 
who should know this gem better than 
Joe? "He designed it, didn't he ?" 

Joe can design, but the trouble 
is that he cannot write. In fact, he 
hates writing, and the manual he turns 
out only verifies it. Or, he may have 
one of his assistants do the job, 
begrudging every minute that the 
writing takes this man away from his 
engineering work. Whoever does it, 
the result is sometimes a $200 
instrument with a 10Ç manual. 

Exaggeration? Not so much as 
you think! Look at some of the so- 
called manuals you get with test 
instruments. Sometimes the sales 
department gets into the act, and then 
you get all kinds of modernistic 
designs. But the "meat" of the manual, 
the step-by -stgp instructions, remain 
sacredly untouched. This is Joe's 
work, and who is going to quarrel 
with Joe? 

In no other phase of service 
work is the instruction manual so 
vital to the proper use of the instru- 
ment with which it comes. It is truly 
the bridge between the tinkerer and 
the artisan, between the man who 
gropes and the man who knows. Yet 
there are still many test -instrument 
manufacturers who do not recognize 
that technical writing is as much of 
a specialty as design engineering and 
that a good writer is as difficult to 
find as a good design engineer. You 
have to have a feeling for writing just 

MILTON S. KIVER 

President, Television Communications Institute 

as you have to have a special kind of 
sixth sense for design. The fact that 
you can speak English and know some - 
thing of grammar no more signifies 
that you are a goodwriter than know- 
ing a group of formulas qualifies you 
as an expert design engineer. Words 
or formulas are only the tools. It is 
then up to the individual to take these 
tools and fashion his product. 

Mr. Manufacturer, this is a 
plea for better instruction manuals. 
If you have a good one, try to make it 
better just as you continually strive 
to improve the instrument itself. If 
your manual is poor, rework it with 
competent help. 

Remember ! the instrument 
frequently fares no better than the 
manual that comes with it. 

Checking Signal- Generator 
Performance 

A great deal of the usefulness 
of an AM signal generator lies in its 
accuracy. In this respect , most 
manufacturers indicate the accuracy 
of an instrument in the specification 
sheet. In moderately priced equip- 
ment, a common value is 1 per cent. 
This means that when the unit is 
properly calibrated, the output fre- 
quency as indicated on the generator 
dial will be within 1 per cent of the 
frequency of the voltage that appears 
across the output terminals. Thus, if 
the dial is set for 50 mc, the frequency 
of the output voltage will be within 
1 per cent or i .5 mc of this value. 

The 1- per -cent figure, however, 
is no assurance that the frequency 
calibration will remain as set. In 
time, variations in component values, 
changes in tube emission, or fluctu- 
ations in voltage may cause the fre- 
quency of the oscillator to change and 
the 1 -per -cent relationship will no 
longer hold. In fact, under some con- 
ditions you may find the frequency 
off by as much as 10 per cent or more. 

* * Please turn to page 56 * * 

5 



11 HEAVY -DUTY 

TOP- QUALITY 

PLIERS KIT 
with 10 CBS-Hytron Pliers Kit Stamps 

LIMITED OFFER 
From July 1 through August 31 ... Your 
CBS -Hytron distributor will give you 1 

Pliers Kit Stamp with your purchase of 
25 CBS -Hytron receiving tubes. 

PICK UP THESE FINE IMPORTED TOOLS. Examine the beautiful finish of their 
drop - forged tool steel. Try their comfortable handle grips. Feel the precise 
balance ... the powerful leverage. Go ahead! Cut some eight -penny nails. 
Like cutting cheese, wasn't it? And not a trace of a nick in the tough, care- 
fully matched jaws. 
You will be proud to own these husky, quality pliers. Tested ... guaranteed 

. they can take it. And did you notice that two are unique? Nothing else 
just like them ... they are "musts" for your tool kit. Yes sir, this free Pliers 
Kit (packed in an attractive, handy plastic case) is an offer you cannot 
afford to miss! 

The 61/2-Inch Diagonals are husky, box- joint, fully polished side 
cutters with precisely matched jaws. Size is right: Compact, 
but big enough ... with comfortable, full -fashioned, full - 
polished handles ... to do repeated, tough cutting jobs with 
ease. 
The I-Inch Long -Nose is unique. Extra -long (2% inches), 
spring -tempered jaws combine with extra -long knurled 
handles for powerful leverage. Hand -honed cutting knives. 
Beautifully chrome -plated. 
The 6 -Inch All- Purpose is also unique. Combines: Flat and 
round nose. Jaws shaped for positive gripping. Two wire 
strippers. Two side cutters. Finish of handles is gun- metal; 
jaws are fully polished. This tool has everything. 

Manufacturers of 
Receiving Tubes Since 1921 

RECEIVING 

6 

CBS -HYTRON Main Office: Danvers, Mass. 

firp_ puo7jv 

TRANSMITTING 

A Division of Columbia Broadcasting System, Inc. 

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

SPECIAL- PURPOSE TV PICTURE TUBES CRYSTAL DIODES AND TRANSISTORS 

Get This Pliers Kit Stomp Book . . . 
and stamps from your CBS -Hytron distribu- 
tor: One Pliers Kit Stamp for 25 CBS - 
Hytron receiving tubes. Each Stamp is im- 
printed with your CBS -Hytron distributor's 
code number. Redeem your Stamps with him. 
This offer is valid only in areas where such 
offers are legal . .. and it is limited: July 1 

through August 31. Don't miss it. Be sure to 
get your free CBS -Hytron Pliers Kit. See it 
at your CBS -Hytron distributor's ... today! 
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COLOR T` 
TRAINING SE IES 

The previous section (Part I) of this series dealt 
with the study of color. This section will discuss the 
make -up of the composite color signal. The requirements 
which must be met by the signal and the manner in which 
they are attained will be presented in a general manner 
first. Then a detailed coverage will be offered on each of 
the major processes which contribute to the make -up of 
the color signal. These major processes are interleaving, 
divided -carrier modulation, and color synchronization. 

REQUIREMENTS OF THE SIGNAL 

There are a number of requirements of the com- 
posite color signal; since not only must it carry color 
information, but it must be compatible with the long - 
established system of black- and -white television. In 
other words, the signal must be such that it can be re- 
ceived on a monochrome receiver in black andwhite with- 
out any modifications or additional adjustments in the 
receiver. In addition, the color information in the signal 
must be conveyed in such a manner that it does not ap- 
preciably affect the quality or type of picture reproduced 
by the monochrome receiver tuned to the color signal. 

The signal must represent the scene according to 
its color, and the colors must be transmitted in terms of 
the three chosen primaries - red, green, and blue. By 
some means, the three physical aspects of brightness, 
hue, and saturation must be conveyed by the signal for 
each color in the scene, because the eye sees colors in 
terms of these aspects. 

HOW THE REQUIREMENTS ARE ATTAINED 

In order to make the color system compatible, the 
specifications of the standard black-and -white signal had 
to be retained. This meant that such things as the chan- 
nel width of 6 megacycles, the aspect ratio of 4 to 3, the 
number of scanning lines at 525, the horizontal- and ver- 
tical- scanning rates at 15,750 cps and 60 cps respectively, 
and the video bandwidth of 4.25 me had to remain the 
same within narrow tolerances. To these basic specifi- 
cations, color information has been added. 

Even though the same specifications were retained, 
the system would not be compatible if it did not contain 
information about changes in brightness. A black -and- 
white receiver needs this brightness signal in order to 
reproduce a picture; therefore, to satisfy this require- 
ment, a signal which is representative of the brightness 
of the colors in the scene is transmitted together with the 
color information. This brightness signal is very much 
the same as the video signal in the standard black -and- 
white transmission, and it is referredto as the luminance 
signal. It is transmitted by amplitude modulation of the 
picture carrier in such a manner that an increase in 
brightness corresponds to a decrease in the amplitude 
of the carrier envelope. 

Putting color information in the allotted channel of 
6 megacycles created a difficult problem, since the 
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PART II 
THE COLOR PICTURE SIGNAL 

by C. P. Oliphant and Verne M. Ray 

chrominance signal had to be transmitted along with the 
brightness signal. Color had to be included without ob- 
jectionable interference to the brightness signal. This 
was accomplished by proper placement of the color in- 
formation in the video -frequency band and by limitation 
of the amount of color information to be transmitted. 

The signal which carries the color information is. 
called the chrominance signal. It is included within the 
4.25 -mc video band by interleaving it with the brightness 
signal. The energies in the black- and -white picture sig- 
nal are grouped at certain intervals; therefore, when 
color information is added, it is placed between these 
groups by the interleaving process. 

A subcarrier is employed to interleave the chro- 
minance signal withthe luminance signal. The frequency 
of the subcarrier was so chosen that the information it 
conveys falls in intervals between groups of brightness 
information which is carried by the video carrier. The 
subcarrier frequency is high enough in the video band 
that the color sidebands, when they are limited to a cer- 
tain bandwidth, do not interfere with the brightness in- 
formation. The interleaving process and the subcarrier 
will be covered in detail later in this discussion. 

The color information has to be. transmitted in 
terms of the primary colors - red, green, and blue. It 
cannot be transmitted by three separate signals each re- 
presenting a primary color, because a channel of at least 
12.75 me would then be required. Since this would take 
away the idea of compatibility, the colors had to be re- 
presented by some other means. 

This is done by combining the color information 
into two separate color signals. Three signals which re- 
present red, green, and blue are first obtained; and then 
the brightness of these signals is taken for use in forming 
the luminance signal. This leaves what are referred to 
as color- difference signals. These color-difference sig- 
nals are then proportionately mixed together to form the 
two color signals which are used to modulate the color 
subcarrier. 

A method of modulation known as divided -carrier 
modulation may be employed in order to place two differ- 
ent signals upon the same carrier. Through the use of 
this method, the subcarrier is effectively split into two 
parts and each portion of the subcarrier is modulated 
separately. Then the two portions are combined into a 
resultant chrominance signal. This signal varies both in 
amplitude and phase, and it is one of those signals which 
modulate the transmitted picture carrier. A change in 
amplitude of the chrominance signal represents a change 
in saturation, whereas a change in phase represents a 
change in hue. 

A reference signal of the same frequency as the 
subcarrier is transmitted in the composite color signal. 
This reference signal, called the color burst, is trans- 
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Maker, of o complete 
line of fuses for home, 

form, commeruol, elec- 

trons and industrial 

use. 

There's BUSS 
all FUSES." 

For your exact fuse needs, there's 
a BUSS fuse. A complete line of fuses 
for the Electronic Industries - in 
sizes from 1 500 amperes up ... plus 
a companion line of fuse clips, blocks 
and holders. 

Besides meeting your specifica- 
tions, BUSS fuses are known for their 
ability to give accurate and depend- 
able electrical protection under all 
service conditions. 

To make sure that a BUSS fuse will 
never let you down - every BUSS fuse 
normally used by the Electronic In- 
dustries is tested in a sensitive elec- 
tronic device that rejects any fuse that 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

the one Source for 

is not correctly calibrated, properly 
constructed and right in all physical 
dimensions. 

That's why manufacturers and serv- 
ice organizations throughout the na- 
tion rely on BUSS as the one source 
for fuses of unquestioned high quality. 

And in sales and service, furnish 
the fuse your customer knows. The 
BUSS trademark has been firmly es- 
tablished by the millions and millions 
of installations in home, farm, and 
industry. Sales are easier and there 
won't be customer "kicks" caused by 
faulty fuses. It's just good business to 
handle only genuine BUSS fuses. 

NEW Complete 

TELEVISION 
FUSE LIST 

Shows proper fuse to use 

How fuse is mounted 

What fuse protects 

SEND TODAY FOR YOUR FREE COPY! 
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mitted at a fixed phase angle and is employed by the color 
receiver in order to detect properly the color information. 

In analyzing the major portions of the composite 
color signal, we see that a signal which is representative 
of the brightness is transmitted. This signal is called 
the luminance signal. There is also a chrominance signal 
which contains only color information. A color- reference 
signal is transmitted along with the conventional blanking 
and sweep- synchronizing signals. Now, let us examine in 
greater detail the methods employed in making up the 
composite color signal. 

THE INTERLEAVING PROCESS 

The interleaving process, as mentioned previously, 
is employed in order to transmit the composite color sig- 
nal within a channel no wider than that used for trans- 
mission of black and white. The use of this process was 
a great help toward formulating the compatible color sys- 
tem that was adopted by the FCC for the transmission of 
color information. 

It was not known how to make the color system 
compatible until a discovery by Pierre Mertz and Frank 
Gray was taken into consideration.* Their studies con- 
cerning the scanning process used in telephotography and 
television proved that the energy produced by scanning an 
image concentrates at specific intervals in the frequency 
spectrum. It was further shown that these points of energy 
concentration occur at frequencies computed as whole 
multiples of the scanning rate. The actual proof of this 
phenomenon involves a series of complicated mathematical 
formulae not practical to reproduce here, but a more or 
less general idea of the reasons for such energy concen - 
tration is presented in order to help the service techni- 
cian to understand the interleaving process. 

A mathematical solution would show that any video 
signal produced by scanning an image contains an infinite 
number of pure sine waves. As an example, waveform E 
in Fig. 2 -1 can be matched by combining waveforms A, B, 
and C. If the eighth harmonic is added to waveform E, the 
waveform shown at F will result. Note that each of the 
pure sine waves is either the fundamental or a harmonic 
of the recurring rate of waveforms E and F. Although 
more complex than waveform E or F, every video wave- 
form contains an infinite number of pure sine waves each 
of which is the fundamental or is a harmonic of the recur- 
ring rate of the waveform. 

The monochrome video waveform shown in Fig. 2-2 
contains an infinite number of sine waves which are at 
multiples of the fundamental frequency of the entire wave- 
form. Because this fundamental frequency is determined 
by the rate of scanning, it can therefore be stated that a 

video waveform produced by scanning an image at a con- 
stant rate will contain an infinite number of sine waves 
which are harmonics of the line- scanning frequency. If 
the waveform shown in Fig. 2 -2 were followed through 
several successive scanning lines, there would be very 
little change in its composition. Thus, this waveform is 
a function recurring at the line -scanning frequency. It 
follows that for an image which is not moving rapidly, the 
waveform of a particular line will be repeated during the 
scanning of each successive frame; therefore, the wave- 

* * Please turn to page 71 * * 

Pierre Mertz and Frank Gray, " A Theory of Scanning 
and Its Relation to the Characteristics of the Transmitted 
Signal in Telephotography and Television," The Bell 
System Technical Journal, Vol. XIII, No. 3, July 1934. 
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Fig. 2 -1. Sine -Wave Components of a Periodic Waveform. 
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Fig. 2 -2. Complex Waveform of Video Voltage Produced by 
Scanning One line in the Televised Scene. (Photographed With 
Permission of WFBM -TV.) 

y 



In spite of frequent increases in plant. 
capacity. we have often had to refuse 
orders from set manufacturers for 
Mallory FP Capacitors. If we hadn't, 
we would not have had enough to 
meet demands from servicemen all 
over the country. That's ... 
Proof Positive of 
Mallory Capacitor Dependability 

Shut your door 
on complaints and loss of time and money that 
call -backs cause you. Always use Mallory 
Capacitors on your service jobs. 

The Mallory FP Capacitor Line is complete. 
There is a rating for every set. Mallory FP's 
are the only Fabricated Plate Capacitors on the 
replacement market. And they cost no more than 
ordinary capacitors. 

Always order Mallory Plascaps® for your plastic 
tubular capacitor needs. Improved moisture - 
proofing puts an end to shorts, and leads are 
permanently secured. 

Prove to yourself -as many manufacturers and 
thousands of servicemen have -YOU CAN 
ALWAYS DEPEND ON MALLORY 
CAPACITORS. 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 
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WESTINGHOUSE CHASSIS V- 2260 -14 

Tuner 

The Westinghouse Chassis V- 
2260-14, shown in Fig. 1, employs a 
12 -position turret type tuner V -12415 
to cover the VHF channels 2 through 
13. This tuner is mounted on the side 
of the chassis as in previous Westing- 
house models. The RF amplifier may 
be either a 6BZ7 or a 6BQ7A. This 
tube is connected in a cascode circuit. 
AGC voltage is applied to the grid of 
the input stage and controls the amp- 
lification. The RF signal in the out- 
put of the RF amplifier is coupled to 
one of the triode sections of a 6J6 
where it is mixed with the signal from 
the local oscillator. The other triode 
section of the 6J6 functions as the 
oscillator. The frequency of this 
oscillator is adjustable on each chan- 
nel by means of a movable slug on the 
channel strips. This slug is acces- 
sible from the front of the receiver 
cabinet when the channel -selector knob 
is removed. The IF' signal from the 
mixer is then coupled to the IF stages. 

UHF strips may be installed in 
this tuner to provide operation on the 
UHF channels. 

Video IF 

There are three stages of video 
IF in this receiver. Each stage uti- 
lizes a 6CB6 as the IF amplifier. The 
input circuit to the grid of the first 

DESIGN 
qedivia 

IF amplifier contains a 41.25 -mega- 
cycle trap. This is the frequency of 
the sound IF. The output of the first 
stage is transformer coupled to the 
grid of the second amplifier. A trap 
which is resonant to the sound IF of 
the adjacent channel is connected be - 

tween this grid and ground. The fre- 
quency of the sound IF signal of the 
adjacent channel is 47.25 megacycles. 
The over -all gain of the first and 
second IF stages is controlled by the 
level of AGC voltage that is applied 
to their grids. Double -tuned IF trans - 
formers are used for coupling be- 
tween all stages of the IF strip. The 
output of the third IF amplifier is fed 
to the video detector. The general 
design of this section of the receiver 
follows the conventional line and does 
not depart appreciably from that used 
in former models. 

Video 

Video detection is accomplished 
by a CK706 -1N64 crystal diode. This 
diode is placed in series with the sig - 
nal path to the video amplifier. A 

pi- network is incorporated in the out - 
put of the video detector for purposes 
of RF filtering. Two peaking coils 
are contained in the grid circuit of 
the 6BK5 video amplifier. The value 
of the peaking coil in series with the 

Fig. 1. The Westing- 
house Chassis V- 
2260-14. 

y 
Gy DON R. HOWE 

grid is 50 microhenries. A 250 - 
microhenry coil is placed between 
grid and ground. Peaking coils of 140 
and 500 microhenries are inserted in 
the plate circuit of the video ampli- 
fier. The video signal is then applied 
to the cathode of the picture tube, a 
17BP4 or a 17LP4, through the con- 
trast control. A 4.5- megacycle trap 
is also placed in this circuit. 

The brightness control and the 
focus control form a part of the pic- 
ture -tube circuitry. All of these con - 
trols are available from the front of 
the receiver with the exception of the 
focus control which is located on the 
rear of the chassis. 

Sound 

The signal appearing at the 
plate of the video amplifier is fed 
directly to the FM detector through a 
3.3 -mmf capacitor. Detection of the 
FM signal is accomplishedby a 6BN6 
gated-beam discriminator. The re- 
sistance from the cathode of the 6BN6 
to ground is adjusted by the "Quiet- 
ing Control." This control deter- 
mines the operating point of the tube 
and sets the limiting action for maxi- 
mum rejection of amplitude modula- 
tion of the FM signal. 

A 6BK5 provides the amplifica- 
tion necessary for driving the speaker. 

Sync System 

A composite video signal from 
the plate circuit of the video ampli- 
fier is fed to the grid of the sync 
separator. See Fig. 2. A 6AU6 is 
used in this stage. The sync pulses 
appearing in the plate circuit of this 
stage are fed to the sweep stages. 
Noise immunity is provided in con- 
junction with the sync separator. A 

triode section of a 12AU7 is used in 
this application and is connected as a 

s Please turn to page 51 
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more servicemen prefer 
H 

STAN CÖR 
REPLACEMENT TRANSFORMERS 

(z 

than all other brands combined,* 

1 

because they like the ... 
ease of installation 

completeness of the Stancor line 

availability of accurate replacement 
information 

rugged, breakdown -proof construction 

quick delivery from distributor's stock 

Stancor transformers 
are listed in Photofact Folders and Counterfacts 

Brand Name Surveys, Chicago, Illinois; 
brand preference survey of electronic re- 
placement components, May, 1954. 
Answered by servicemen from all over 
the U. S. 

FREE NEW STANCOR GENERAL CATALOG 
listing over 500 transformers for TV, radio, 
high fidelity, communications and other 
electronic applications. Available from 
your local Stancor distributor or by writ- 
ing Standard Division, Chicago Standard 
Transformer Corporation. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3594 ELSTON AVENUE CHICAGO 18, ILLINOIS EXPORT SALES: Roburn Agencies, Inc. 

431 Greenwich Street, New York 13, N. Y. 
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TELEVISION SOUND yr. 

IF 5ysr 
Part Ill 

Alignment and Servicing Methods 

Alignment of the sound IF por- 
tion of the television receiver can 
usually be considered as divisible 
into three distinct steps: (1) the 
sound take -off, (2) the IF strip, and 
(3) the detector. In many receivers 
where the sound take -off also serves 
as a sound IF trap in the video cir- 
cuit, its function as a trap is consid- 
ered first; and adjustment is made 

for minimum sound interference in 
the picture rather than for maximum 
sound output. Usually this adjustment 
is not critical, and correct adjustment 
for one condition will automatically 
result in satisfactory adjustment for 
the other. 

It should be obvious that the use 
of good quality test equipment will 

by PAUL C. SMITH 

make alignment easier and more ac- 
curate. The input impedance of oscil- 
loscopes and VTVM's should be high 
enough to avoid loading of any tuned 

MOLER 

0 j6.16 

s 

2 

10 

00'- III SOUND f AMP 

II 6AU6 

21 1.10C 

u Q 

2ND SOUND f /ATP 

6AU6 

or 

O 0 Ó- 
wTá T 

:..K 

'0J 1r 
N M1 

T 

LIMITER 

6AÚ6 

31 Gb0C 

0000 007.11. 

10 ,O 

Fig. 10 -20. Partial Schematic Showing Conventional Separate -Sound IF System. 

circuits to which they might be 
attached; and, if necessary, the use 
of isolating networks is recommended. 

Sweep and marker generators 
should provide the desired frequencies 
with a high degree of accuracy. If a 
strong, steady TV signal is available 
(such as a tone -modulated test pat- 
tern), a very satisfactory sound align- 
ment can be performed on many re- 
ceivers using this signal source. 

Generator output levels should 
be kept low enough to avoid overload - 
ing amplifier stages because the 
resulting indications might be mis- 
leading and might prevent accurate 
alignment. 

Fig. 10 -21. Partial Schematic Showing Conventional lntercarrier Sound IF System. 

July, 1954 - PF INDEX 

* s Please turn to page 41 

13 



GET OFF THE SPOT 

WITH THE 

BONDED ELECTRONIC 
TECHNICIAN PROGRAM 

Once you gain the confidence of customers, you're on your way to increased volume and 
profits. The Raytheon Bonded Electronic Technician program is designed to help you do 
just that. The Raytheon Registered Bond Certificate, the Raytheon Creed Display Decal and 
Identification Cards, featuring your bonded status and the fine Raytheon "Code of Ethics ", 
inspire customer confidence. And a recent survey proved that wherever Raytheon Bonded 

Technicians took full advantage of their Bonded status - used it to in- 
spire customer confidence - business improved by at least ten per cent. 

Ask your Raytheon Tube Distributor if you can qualify for this im- 

portant sales advantage. If you can, the bond is yours at no cost to you - 
it is Raytheon's investment in your future. 

HEON MANUF CTURING COMP 
T 

., Atlanta, 

RECEIVING ANI PICTURE TRIES MIME SIININIATUIE ANI MINIATURE TIGES SEMICONIUCT S ANI TRAIISISTURS NICLEINIC TUES MICROWAVE 

PF INDEX - July, 1954 



l ate 4 

TEST EQUIPMENT 
111111111111111111111111111141111111111111111.111 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

Localizing Defects 
in Antenna Lead -Ins 

The radio and television ser- 
vice technician can find many uses 
for that type of instrument commonly 
called the grid -dip meter. Operators 
of amateur radio transmitters have 
long been aware of its virtues; and 
such instruments can be useful to the 
service industry, as pointed out from 
time to time in published articles and 
in bulletins issued by manufacturers 
of this equipment. Faults in TV an- 
tenna leads or transmission lines can 
be easily located by the method to be 
described. 

A long antenna lead may become 
shorted or open because of wear from 
exposure to the elements, or it may 
work loose at the antenna connections. 
An ohmmeter check may or may not 
give a conclusive indication, depend- 
ing upon the type of antenna array in 
use. For example, when testing an 
installation employing an antenna 
having continuity between the driven 
elements of the array, an ohmmeter 
would show an open circuit in the 
lead-in but would give no indication 
of a short near the array. For the 
other case in which there exists no 
normal continuity, an ohmmeter check 
would indicate a short circuit but not 
an open circuit. The grid -dip meter 
will give an indication in either case, 
and the distance to the fault can be 
determined with reasonable accuracy 
without the necessity of taking down 
the antenna or climbing a tower. If 
the defect should prove to be located 
at the top of the installation, the tech- 
nician would still have to take the time 
and trouble to reach and repair it: 
but if it is found to occur somewhere 
near the ground level, a great deal 
of unnecessary work may be avoided. 

July, 1954 - PF INDEX 

When a grid -dip meter is in- 
ductively or capacitively coupled to 
one end of a transmission line and the 
meter frequency is varied through a 
suitable range, a series of dips in the 
meter reading may be noted. If the 
other end of the transmission line is 
shorted, these dips will occur at fre- 
quencies at which the line is electri- 
cally one -half wavelength or some 
multiple thereof. If the other end of 
the transmission line is open, the dips 
will occur at frequencies at which the 
line is electrically some odd multiple 
of a quarter wavelength. 

To give an example for each 
case, the dip readings for a shorted 
transmission line might read as fol- 
lows: 5 mc, 10 mc, 15 mc, 20 mc, 
and so on. If the same transmission 
line were then shorted at the opposite 
end from the meter, the readings 
would be 2.5 mc, '7.5 mc, 12.5 mc, 
17.5 mc, and so on. In both instances, 
the difference between any two read- 
ings is the same, namely 5 mc; and 
this difference is the frequency at 
which the line in question is electri- 
cally one -half wavelength. To obtain 
the physical length of the line, only a 
simple calculation is needed using the 
following formula: 

V 
D= ------ 

2 (f2 - f1) 
where 

(1) 

D = the distance to the end of the 
transmission line, if no defect 
exists, 

V = the velocity of propagation along 
the transmission line, 

fi and f2 = any two successive dip 
readings of the meter. 

Gy Paul e. Smith 

If V is expressed in feet per micro- 
second and if f1 and f2 are in mega- 
cycles, the result D is in feet. The 
velocity of propagation of radio waves 
in free space is approximately 984 
million feet per second, or 984 feet 
per microsecond. The value V (or 
VP, as it is commonly listed by manu- 
facturers) for different types of 
transmission lines is a certain per- 
centage of 984, and it is this percent- 
age alone that is listed by the manu- 
facturers with the understanding that 
it must be multiplied by 984 to obtain 
the true V for the line in question. 

Assume that the readings quoted 
in the preceding example are for a 
line with a VP of 85 per cent. Sub- 
stituting in the formula we obtain: 

984 x .85 
D - 

2x5 

D = 83.64 feet. 

A number of experiments were 
conducted to determine the accuracy 
to be expected from this method. 
Several lines were measured through 
use of the grid -dip meter, and the 
results were compared with direct 
measurements of the same lines. 
Fig. 1 shows the method used to 
couple the meter to the line being 
measured. Several readings were 
taken, and the resulting differences 
between the readings were averaged, 
thus decreasing the chances for error. 

In one experiment, a 35 1/2- 
foot length of tubular twin lead was 

Please turn to page 60 

15 



When It's Designed and Built 1r 
by BLONDER-TONGUE... erea 
BIG Difrerence 

...and 
for ULTRA PERFORMANCE 

THE 
Model BTU -2 

still leads every other unit in the lick!, 
regardless of price, because of : 

Higher Gain 

Automatic 'on /off' 

Dual Speed Tuning 

Precise Impedance Match 

Lower Noise Factor 

Exclusive B -T Ultratuner 

When B -T designs and builds an all- channel UHF 
converter to sell for less than $20.00, you can be 
sure that it will outperform anv other converter in 
its class ... at least 4 ways: 

1. 
TUNED INPUT - Tracks with oscillator - Rejects spurious 
signals-Suppresses oscillator radiation. 

2 
PRECISE IMPEDANCE MATCH - Maximum signal conversion - 

'I No line ghosts-No picture smear. 

3 ONE -KNOB TUNING - No VHF channel switching. 

4 DRIFT -FREE PERFORMANCE - Thermally compensated oscilla- 
tor circuit. 

Cheek with your supplier today ... or write to Dept. ii -13 

BLONDER -TONGUE LABORATORIES, INC. 
WESTFIELD, NEW JERSEY 

Manufacturers of TV Amplifiers, Boosters, Accessories, and Originators of the 

B -T 'Add -A -Unit' Master TV System. 



COLORMATH 
PART III 

Bandpass and Delay Sections 

Part of the FCC Standards 
specify that Ey, EQ, and El, and the 
components of these signals shall 
match each other in time to 0.05 
microseconds. 

These standards assume that 
a picture element is one -tenth micro- 
second. Thus, the relative timing of 
luminance and chrominance sideband 
frequencies is maintained within one - 
half a picture element, or 0.05 micro- 
seconds. This is for the range of 
frequencies close to the chrominance - 
subcarrier frequency. At frequencies 
in the spectrum approxilpately 0.6 
me away from the color- carrier fre- 
quency, a tolerance of one picture 
element (0.1 microsecond) is allowed. 

From previous discussion, we 
know that the luminance and chro- 
minance s i g n a Is are transferred 
through circuits of differing band- 
widths. The Y channel is wideband. 
The I channel is much narrower and 
employs the vestigial -sideband tech- 
nique as does the Y channel. The Q 
channel is still narrower. Without 
compensation at both the transmitter 
and the receiver, the narrow -band- 
width signal components would lag 
behind the wider -band components, 
because filters delay the envelope of 
frequencies. Such misphasing results 
in poor transient response and causes 
color fringing on edges of colored 
objects. The effect is more apparent 
to observers of a color picture than is 
the case for monochrome. 

This subject is illustrated by 
Fig. 10A. Since delay is a function of 
the associated bandpass filters at the 
sending and receiver ends, the I chan - 
nel is delayed from Y, and the Q chan- 
nel suffers the most delay. Delay 
lines are used in the receiver to bring 
all channels into time coincidence, as 
shown in Fig. 10A. (The locations of 
these delay lines are shown in a block 
diagram which will be presented later 
in our discussion.) 

by HAROLD E. ENNES 

The Mathematical Foundations Upon 

Which the Color TV System Operates 

'Y 0-4.2 MC 

DELAYED FROM Y 

_40- 1.3MC 

I~ 

DELAYED FROM Y AND I 

I 

I 

I Y' 
I. µ SEC 

DELAY 

'I "DELAY; 

1, RECEIVER DELAY 
LINES 

DELAY LINES BRING 
Y, I AND Q INTO 
COINCIDENCE 

Fig. 1OA. Time -Delay Requirements of the 
Y and I Delay Lines. 

Delay lines consist either of 
lumped inductances and capacitances 

Fig. 10B. Filtering 
Action of the Band - 
pass Amplifier. H and 
V Sync Pulses Plus 
Low -Frequency Com- 
ponents Are Elimi- 
nated. 

H. 

or a helix cable. The number of 
sections determines the amount of 
signal delay. The longest 1 in e is 
therefore found in the luminance (Y) 
channel. Amounts of delay shown by 
Fig. l0A are approximate, since they 
are a function of the particular re- 
ceiver design. Delay lines must 
effectively delay the entire envelope 
of frequencies; hence, they must not 
offset frequency response of the band 
concerned. 

The transmitter attenuation of 
the lower sideband (in vestigial -side- 
band transmission) and the receiver 
low- frequency cutoff (amplitude re- 
sponse which is 50 per cent of unity 
at video carrier frequency) result in 
envelope delay . Phase -correction 
circuits are incorporated at the trans - 
mitter to compensate for this source 
of phasing error. 

The output of the video detector 
feeds both the luminance amplifiers 
and a chroma bandpass amplifier, as 
shown by Fig. 10B. Detection is il- 
lustrated for green, red, and blue 

Many receivers drive the chroma bandpass 
amplifiers from the output of the first video 
amplifier stage. 

TO Y 

VIDEO CHANNEL 
DETECTOR 

H COLOR SYNC 
SYNC 

BANDPASS 
AMPLIFIER GATING PULSE 
23 -42M 

TO I+ AND Gl 
DEMODULATORS 

w 

u 

w 

m 

-e 
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There's never been a rotator like it! 

D Rel'ENNA 
The CUSTOMER will LOVE tle STYLING and EASE of TUNING. 

YOU will LOVE the CARTRIDGE SERVICING and tuning ACCURACY. 

Piano keyboard tuning! 

Cartridge servicing! 

Stop watch accuracy! 

Never before have there been s3 many outstanding 

engineering developments combined in one geat 
rotator! One year in development. Destined to set 

new standards in rotator performance. 

Finger tip piano control tuning with outstanding 

position indicator. Finely calib-at:d. Easy to raad. 

"Panoramic" dial face indicates precise antenna 

position at all times. Magnificently styled console 

enhances beauty of modern or period decor. 

Cartridge type detachable pow?. drive unit can be 

removed in seconds without dismantling antenna. 

Simply unloosen two screws. 

Stop -watch tuning accuracy. Ulta- sensitive system 

accurate within 1/2 degree of rotation. Brakes to 

an instant stop. No drift or error. 

390° continuous rotation in either direction, today's 

widest traverse range. Permits station selection 

beyond normal 360° traverse -allows perfect tuning 

in all directions. 

Powerful balanced inline constric`.ion supports 

direct dead weight load of as many as 10 element 

channel 2 yagis as can be stacked on mast. 

1FD antennas -your key to sharper, steadier, brighter 

UHF and VHF pictures in your area, black and 

white or color. 

!FP MANYFACTURING CO., INC., 
tlkeilr 1, NW York, BEnsonhurst 6 -9200 

Wefts Largest Manufacturers of 1r 
1 Antennas and Accessories. 



AUDIO SYNC SEP 

BANDPASS AMP 
(23 -42 MCI 
+ BURST BLANK 

tH PULSE 
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FROM HORIZ 
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TRANSFORMER 
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Fig. 11A. A Wideband Color Receiver Which Demodulates on the 1 and Q Axes. 

color bars. The bandpass amplifier 
will pass those frequencies between 
approximately 2.3 mc to 4.2 mc. This 
eliminates t he lower- frequency Y 
components including H and V sync 
pulses and passes the region around 
the chrominance -carrier frequencies, 
including the higher frequencies in 
the Y signal. The higher frequencies 
that are passed from the luminance 
channel are removed by filters in the 
load networks of the I and Q demodu- 
lators. 

Chroma Demodulation 

Figs. 11A and 11B show the two 
general types of color receivers an- 

alyzed in this section. Fig. 11A il- 
lustrates the blocks of a wideband (I 
and Q demodulation) receiver. Fig. 
11B shows blocks of a narrow -band 
(R - Y and B - Y demodulation) re- 
ceiver. We will analyze Fig. 11A first. 

The blocks at the top indicate 
conventional monochrome receiver 
circuits. Two important differences 
exist in this section for a color 
receiver. 

1. The video IF amplifiers should 
have a bandwidth to 4.2 mc. This is 
considerably greater than the nominal 
3.5 -mc bandwidth employed in mono- 
chrome receivers. 

R,G AND B MATRIXING 
DONE BY COLOR PICTURE 
TUBE 

Y 

LOCAL 358MC 
CW 

900 PHASOR 

0.5 MC FILTER 

R -Y 

Not +90° 

90° 
REF BURST.- B 

+Y. ER 

+Y. EG 

+YEB 

Fig. 11B. A Narrow -Band Color Receiver Which Demodulates on the R -Y and B -Y Axes. 

2. The sound signal take -off is 
from an IF amplifier stage. The sig- 
nal is taken off at a point following 
video detection in monochrome inter - 
carrier receivers. 

The first difference is apparent 
in that color sideband information and 
color sync burst (3.58 mc) would be 
restricted with less bandwidth. In 
the bandpass amplifier for the chroma 
section, color receivers will employ 
peaking circuits as well as extended 
IF response. 

The second difference is re- 
quired in a color receiver to obtain 
sufficient sound signal voltage, since 
the ratio of sound carrier to picture 
carrier must be more greatly attenu - 
ated at the video detector* in color 
receivers than in monochrome recei - 
vers. The ratio of the video carrier 
to the sound carrier should be 40 db 
or more. This is necessary to mini- 
mize the 920 -kc beat between t he 
sound -carrier and the color -subcar - 
rier frequencies. The presence of 
this beat influenced greatly the final 
choice for the color -subcarrier fre- 
quency. The rapid attenuation between 
4.2 me and 4.5 me in the video ampli - 
fiers at the receiver then maintains 
freedom from this beat which would 

* * Please turn to page 53 * * 

In some receivers, this attenuation takes 
place in the first video amplifier stage. 
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ou cannot pick television 

replacement controls from a tree! 

use... 

J 
It's easy to pick the right television 

replacement control from the Clarostat RTV program. 
Clarostat offers you the most complete line 

of television replacement controls and complete technical data 
to aid you in selecting the right one. 

Get the complete story on the RTV PROGRAM 

from your Clarostat Distributor today! 

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: Canadian Marconi, Co., Ltd., Toronto 17, Ont. 
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The 

TAPE RECORDER 

DESCRIPTION OF CIRCUITRY 

AND MECHANISM 

The Ampex Model 350 is a 
professional type magnetic -tape re- 
corder capable of producing high 
quality results consistently with out- 
standing ease of operation. A de - 
scription of the Model 350 and some 
discussion of its features should 
prove very interesting to both the 
professional and the amateur, for the 
qualities that make it an excellent 
professional tape recorder also make 
it particularly suitable for use by the 
high -fidelity enthusiast. 

The specifications and opera- 
tional characteristics of this unit are 
doubly interesting. They show why 
the unit is capable of producing high 
quality results and also illustrate 
some of the standards of performance 
and operation that must be met in 
order for the recorder to qualify as 
professional equipment. Some of the 
most important specifications areas 
follows: 

1. Tape Speed. 

The Model 350 is available in 
two tape -speed ranges: 

a. One range with speeds of 15 
and 7 1/2 inches per second. 

b. The other range with speeds of 
7 1/2 and 3 3/4 inches per 
second. 

2. Half or Full Track. 

The unit is available with either 
half- or full -track heads. 

3. Frequency Response. 

Frequency response at the dif- 
ferent tape speeds is as follows. For 
a tape speed of 15 inches per second, 
the response is t2 db from 30 to 
15,000cps. For a tape speed of 7 1/2 
inches per second, two frequency 
response ratings are specified. They 
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Model -350 

by 

Robert B. Dunham 

SUPPLY 

REEL 

TAKE -UP ARM 

(SAFETY SWITCH) 

Fig. 1. Front View of 
Complete Console, 
With Tape in Posi- 
tion. 

are t 2 db from 40 to 10,000 cps and 
±4 db from 30 to 15,000 cps. For a 
tape speed of 3 3/4 inches per sec- 
ond, the response is *2 db from 50 to 
7,500 cps. 

4. Flutter and Wow. 

The total flutter and wow are 
rated at not more than 0.2 per cent 
at a tape speed of 15 inches per sec- 
ond, not more than 0.25 per cent at 
7 1/2 inches per second, and not more 
than 0.3 per cent at 3 3/4 inches per 
second. 

5. Starting Time. 

The tape attains full speed in 
less than 1 /10 second, which can be 
considered as being instantaneous. 

6. Stopping Time. 

When operating at 15 inches 
per second, the tape moves less than 
two inches after the stop button has 
been depressed. 

7. Accuracy. 

Playback time is within ±0.2 
per cent (or ±3.6 seconds) for a 30- 
minute recording. 

8. Rewind Time. 

A full 2,400 -foot NARTB reel is 
rewound in approximately one minute. 

9. Record Input. 

Any low- impedance microphone 
(30 to 250 ohms) can be plugged di- 

EDITING KNOBS 

TAKE -UP REEL 

i 
b. 

L 

rectly into the input connector. A 

high -impedance microphone (if one 
must be used) canbe plugged into the 
input, if the circuit is modified to 
accommodate it. Normal studio lines 
can be connected to the input con- 
nector a can high -impedance un - 
balanced sources such as radio 
tuners. 

10. Playback Output. 

The playback output connector 
will feed directly into a balanced or 
unbalanced 600 -ohm line or can be 
connected to a high -impedance amp- 
lifier input, if the connecting plug is 
wired to accommodate it. 

This is by no means a complete 
listing of specifications, but it does 
give some idea of the capabilities of 
the unit which will be described in 
more d e t a i l in succeeding para - 
graphs. 

The Ampex Model 350 is avail- 
able in three forms: 

a. The Model 350C Console, as 
shown in the illustrations. 

b. The Model 350R Rack Model 
on standard rack panels for 
mounting in a rack. 

c. The Model 350P Portable 
Model contained in two cases. 

The Model 350C will be dis- 
cussed, but all models are basically 
the same with the exception that each 

* * Please turn to page 33 * * 
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Performance! Profits! Packages! 
GET THE BEST IN ALL 3 WITH THE NEW 

GERMANIUM 

Federal S'CS DIODES 
SINGLE-CRYSTALSTARILIZED 

Highest quality diodes for every 
replacement need...packed for economy 

bu ying in the service industry's 
MOST USEFUL PACKAGE LINE! 

Servicemen! Federal's "S -C -S" Germanium Diode 
Packaging Program is the hottest news in diode pur- 
chasing! 

You get top performance and attractive profits in 
handy packages you can use for many practical pur- 
poses. 

You can buy single units in cellophane- wrapped 
packages ... you can buy 5 -unit and 10 -unit pack- 
ages in the form of clear plastic cases with hinges 
and snap -lock. You can buy boxes of 50 single -unit 
packages ... at a substantial saving! 

Look for "S -C -S" Diodes 
in Federal's 
Store Dispensers! 
When you're shopping at your 
Federal Distributor - look for 
these two types of dispensers: (A) 
counter dispenser with single -, 
five- and ten -unit packages; (B) 
wall dispenser with single -unit 
packages. Serve yourself ... save 
time! Watch for them in stores ... in golden yellow and bril- 
liant red! 

Federal 

1I01ES 
1wuu 111411,111/ 

10 -UNIT 
PACKAGE 
-economy -size 
clear plastic 
hinged utility 
case. 

Wäre/® 
tNeRLAEeue wows 
.orci .,.,. 

I er 

CHECK the quality and perform- 
ance features of Federal's new de- 
sign achievement in diodes! You'll 
agree that Federal is your best bet 
for profitable, customer - satisfying 
diode servicing! 

Federal 
Telephone and Radio Companq 

A Division of 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION, 100 KINGSLAND NMI, CLIFTON, N. I. 
In Canada: 

Federal Electric Manufacturing Company, Ltd., Montreal, P.Q. 

Export Distributors: 
International Standard Electric Corp., 67 Broad St., N. Y. 
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5 -UNIT 
PACKAGE 
-clear plastic 
hinged utility 
case. 

Akre } 

~ 41;/ 
IIIIEf 

SINGLE- 
UNIT 
PACKAGE 
-cellophane- 
wrapped. 

Federal "S -C -S" Diodes 
RE TOPS! 

SINGLE -CRYSTAL GERMANIUM -the finest for 
reliable performance 

MOISTURE- PROOF - vacuum- sealed, all - 
ceramic construction 

EVERY DIODE TESTED for all characteristics. 
COMPLETELY INSULATED CASE 
POLARITY clearly identified 
HEAT SINKS protect during soldering 
SMALL SIZE ( -t/ "diameter, 1/2" long) 
FLEXIBLE LEADS for easy mounting 
NO FILAMENT -no heater power drain or hum 
LOW SHUNT CAPACITY (average 1 mmf.) 
SELF -HEALING for temporary overloads 
NO CONTACT POTENTIAL 
WITHSTAND adverse temperature and humid- 

ity cycling 
INSURE many thousands of hours of depend- 

able performance 

50 -UNIT 
PACKAGE 
-large-economy- 
size, combination 
dispenser -con- 
tainer ... a real 
money- saver! 

PACKAGES 
YOU CAN USE! 
Be sure to save Federal's 5- 
unit and 10 -unit packages 
of clear plastic. They're 
hinged ... they snap -lock 

. they open easily. Excel- 
lent for storing small parts 

carrying in pocket or 
kit or filing in shop cabi- 
nets. They're a plus value 
you get with Federal quali- 
ty- controlled "S -C -S" 
Diodes! 

Ask your 
Federal 

Distributor 
or write to 
Dept. R -3118 A 
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In the Interest of ... 
Quicker Servicing 

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

IN THE HOME 

Selenium Rectifiers and 
Filament- Dropping Resistors 

In an effort to reduce the cost 
of television receivers without sacri- 
fice of picture quality or receiver 
sensitivity, many manufacturers have 
seen fit to employ a voltage- doubler 
type of low -voltage power supply using 
selenium rectifiers. The cost of the 
power transformer has thus been 
eliminated. Sometimes a small fila- 
ment transformer is used to supply 
6.3 volts AC to the filaments of the 
set, as in the case of some of the 
models of Crosley, Motorola, and 
Philcoreceivers. In other instances, 
series -filament strings have been 
employed. Where series-filament 
strings have been used, some manu- 
facturers have incorporated negative 
temperature -coefficient r es is t or s 
into the filament strings. These 
resistors serve a dual purpose. First, 
they protect the tubes against the 
surge current that occurs when AC 
power is first applied; and second, 
they act to reduce and equalize the 
voltage available for the filaments. 

It has been this writer's experi- 
ence that receivers which incorporate 
the aforementioned type of power 
supply and which have seen a con- 
siderable period of service may re- 
quire the replacement of either the 
selenium rectifiers or the filament- 
dropping resistors; or, in some 
cases, both may have to be replaced. 

Although the replacement of 
these units usually necessitates the 
removal of the chassis from its 
cabinet, the remainder of the operation 
is quite simple and requires only a 
short time and a minimum of equip- 
ment. At times it is convenient to 
perform this service job in the 
customer's home. The convenience 
factor is greatest when large consoles 
are encountered or when the 
customer's home is a considerable 
distance from the shop. In anticipation 
of this type of field service, some of 
the selenium rectifiers and filament- 
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dropping resistors most often used 
were included in the basic tube-and- 
parts kit. These resistors plus the 
v o 1 t -ohm -milliammeter and drop 
cloth which are normally carried in 
the tube kit equip the technician for 
additional field servicing as cited in 
the following field experiences. 

A recent service call comes to 
mind where the customer complained 
of a narrow and dim picture. The 
set involved was a Motorola that 
employed a voltage- doubler type of 
power supply and a small filament 
transformer. After the substitution 
of either the horizontal -output tube 
6BQ6GT or the damper tube 6W4GT 
failed to correct the trouble, the B+ 
voltage was measured and found to 
be low. 

The line voltage was measured 
next, and it was proved to be satis- 
factory. The resistance from B+ to 
ground was then checked to make 
sure no shorts existed. These tests 
narrowed the source of the trouble 
to the selenium rectifiers. 

Replacement rectifiers of suit- 
able value and size were selected 
from the parts kit. The drop cloth 
was laid over the floor, and the chassis 
was removed and placed on the cloth. 
A soldering gun was used for making 
the connections instead of an iron; it 
was used chiefly because the heating 
and cooling periods taken by a gun are 
shorter. The complete replacement 
operation required approximately 
30 minutes. 

In another field experience, the 
customer complained of no sound and 
no picture on a General Electric re- 
ceiver. After removing the back and 
providing power to the set by means 
of a "cheater" cord, it was noticed 
that the filaments did not light. It 
was found by using the voltmeter that 
the filament-dropping resistor had 
opened. AC power was removed from 
the filament circuit, and the circuit 
was checked with the ohmeter to 
make c e r t a i n no shorts existed. 
Since only the filament-dropping 
resistor had failed; a resistor of the 
proper value was selected from the 
parts kit and installed. As in the 
case of the rectifier replacement, a 
drop cloth was used to prevent dirt 
or hot solder from damaging the 
customer' s rug. 

Field replacement of selenium 
rectifiers and filament- dropping 
resistors calls for a wise selection 
of these units for inclusion in the 
parts kit. Table I is a list of the 
most frequently used selenium 
rectifiers. 

The ratings of the filament - 
dropping resistors which are most 
often encountered are as follows: 

1. Resistance 75 ohms, power rating 
10 watts. 

2. Resistance 20 ohms when hot, 
250 ohms at room temperature. 

3. Resistance 31 ohms when hot, 
275 ohms at room temperature. 

TABLE I 

SELENIUM RECTIFIERS IN PARTS KIT 

CURRENT 
RATING 

(ma) 

FEDERAL INTER- 
NATIONAL 

MALLORY RADIO 
RECEPTOR 
(SELETRON) 

SARKES 
TARZIAN 

300 1236 RS 300 6S300 6Q4 300 

350 1238 RS 350 6S350 5QS1 350 

400 1241 RS 400 6S400 552 400 

450 1021 RS 450 6S450 450 
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the NEW 

PRECISION 

Mate urla LIew 

//7- Ltr-/i 

Compare 

These 

Wide- Spread 

Ranges 

and 

Special 

Features: 

* 8 DC VOLTAGE RANGES: 20,000 ohms per volt. 
0- 1.2- 3 -12 -60 -300- 600 -1200 -6000 volts. * 8 AC VOLTAGE RANGES: 5,000 ohms per volt. 
0- 1.2- 3- 12- 60.300- 600.1200.6000 volts. * 8 AC OUTPUT RANGES: some as AC volt ranges. 
With built -in 600 volts blocking capacitor. 

* 7 DC CURRENT RANGES: 0 -60 -300 Microamperes. 
0- 1.2.12 -120.600 Ma. 0 -12 Amperes. 

* 5 RESISTANCE RANGES: self -contained batteries. 
0. 200.2000- 200,000 ohms. 0. 2.20 -megohms. * 8 DECIBEL RANGES: from - 20 to +77 DB. 
0 DB = 1 Milliwatt, 600 ohms. 

* EXTRA LARGE 51/4" RUGGED 'PACE' METER: 
40 microamperes sensitivity, 2% accuracy. 

ACCESSORIES FOR THE MODEL 120 
TV -2B - 30 kilovolt safety probe $14.75 net 
LC -3 - Custom, leather instrument case 9.50 net 
ST -1- Snap-on foldaway tilt -stand 1.00 net 
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HIGH SENSITIVITY 
MULTI -RANGE TEST SET 

20,000 OHMS PER VOLT D.C. 
5,000 OHMS PER VOLT A.C. 

You wanted... 
MORE RANGES The '120' gives you 44 ... which start 

lower and go higher ... to outrange any professional 
V.O.M. of similar size or type. 

AN EXTRA -LOW RESISTANCE RANGE The '120' gives you 
a 2 -ohm center scale range, powered by long -lived, 
internal 1.5 volt battery source. 

AN EXTRA -LOW VOLTAGE RANGE The '120' gives you 
1.2 volts full scale, A.C. and D.C. 

AN EXTENDED LOW CURRENT RANGE The '120' gives you 
a 60 microampere first D.C. current range. 

A LARGER AND EASIER READING SCALE FACE - The '120' 
gives you a new, extra-large 5'4" meter with full 43/4" 
extra -wide window for greater visibility. 

SIMPLE, POSITIVE RANGE SELECTION The '120' gives 
you an 18- position, positive-detenting, master range 
selector with low resistance, dependable, silver-plated 
contacts. 

RUGGED, POSITIVE CONTACT JACKS and PLUGS The '120' 
gives you specially designed, low resistance, solid 
brass, banana type plugs and jacks. 

* 1% MULTIPLIERS and SHUNTS: wire -wound and high stability 
deposited -film types employed throughout. 

* ONLY 2 PLUG -JACKS SERVE ALL STANDARD RANGES: separately 
identified and isolated jacks provide for extra -high ranges. 

* "TRANSIT" SAFETY POSITION: on master range selector protects 
meter during transportation and storage. 

* CUSTOM -MOLDED PHENOLIC CASE and PANEL: set o new 
standard for compact, efficient, laboratory instrument styling. 
Deeply engraved panel characters afford maximum legibility 
throughout the life of the instrument. 

MODEL 120: complete with internal ohmmeter batteries, 
banana -plug test leads and operating manual. Over -all case 
dimensions: 5 s/s x 7 x 3 l/ _......_._.__...._.... _Net Price: $39.95 

PRECISION AppaPa,'5 Company, Inc. 
92 -27 HORACE HARDING BLVD., ELMHURST 6, N. Y. 

Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanes 
Canada: Atlas Radio Corp., Ltd., 560 King Street W., Toronto 28 
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4. Resistance 43 ohms when hot, 
125 ohms at room temperature. 

5. Resistance 19 ohms when hot, 
(room- temperature resistance is not 
listed). 

The resistors listed under the 
foregoing items 1, 2, and 3 are most 
often used in General Electric re- 
ceivers. The one listed under item 
4 is used in some recent Crosley 
models, and that of item 5 is used in 
some Motorola models. Resistors 
under items 2, 3, 4, and 5 h a v e 
negative temperature coefficients and 
are designed so that when cold they 
have a high resistance. When current 
is caused to flow through them, they 
heat up and their resistances decrease 
to the lower values indicated. 

Some of the advantages that may 
be realized from the field replace- 
ment of selenium rectifiers and 
filament- dropping resistors can be 
listed as follows: 

1. The time saved by the elimination 
of the trip to return the chassis will 
probably more than balance the time 
required to replace the units. 

2. The time that would have been 
required to replace these units in the 
shop will be saved. 

3. Customer relations are generally 
improved, since the set owner is not 
deprived of his set while it is under- 
going repairs in the shop. 

Special- Purpose Tools 

While on a service call, have 
you ever experienced the annoyance 
of losing an oscillator slug in a 
Standard Coil tuner because you 
misjudged the tuning adjustment? 
The writer has had this happen to him, 
and consequently the discovery of a 
way to avoid this trouble was of 
considerable interest to him. The 
discovery was made in the showroom 
of a local parts distributor. 

Walsco has produced an align- 
ment tool which will not permit an 
oscillator slug to be turned far enough 
to become irretrievable. This tool 
(B in Fig. 1) has a main body with a 
diameter too large to enter the access 
hole of the tuner strip. The darker 
end of the tool has a small diameter 
and is just long enough to allow suf- 
ficient tuning range without exceeding 
the thread limits on the slug. If a 
slug cannot be backed out by means 
of the dark- colored end of the align- 
ment tool, the other end may be 
employed since it is made longer for 
this purpose. The darker end should 
then be used to make the necessary 
adjustment. This alignment tool was 
not designed to retrieve slugs that 
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Fig. 1. Three Special - Purpose Tools. (A) 
Tube Extractor. (B) Oscillator Alignment 
Tool, Slug -Saver Type. (C) Oscillator Align- 
ment Tool With Wide Slot. 

have fallen through. There are tools 
on the market which are used for 
retrieving the slugs that happen to 
drop through. These tools, however, 
a r e somewhat larger and more 
expensive than the tool just described. 

Two other very useful items are 
also illustrated in Fig. 1. Tool A is 
a tube puller made by the Worthington 
Products Company and known as a 
Raymer Tube Extractor. This device 
is very handy for removing those very 
hot low- voltage rectifiers and 
horizontal -output tubes that are often 
held in with metal clamps. The unit 
is designed to depress the retaining 
c l am p s and to extract the tube 
simultaneously. To operate this 
extractor, simply slip the jaws around 
the base of the tube to be removed; 
then with the thumb and forefinger, 
squeeze the grips together. The tube 
will be extracted and held in the jaws 
of the tube extractor. This tool 
should save a great deal of time, 
especially when extracting tubes from 
those tight places which are difficult 
to reach without getting burned. 

Tool C illustrated in Fig. 1 is 
one for adjusting the "bull's eye" or 
local oscillator on current Zenith 
television receivers. Because of the 
construction of the adjustment slug, 
it is necessary to use a tool having 
an end with a wide slot. Tool Chas 
such a slot. 

There are on the market now 
several television receivers in which 
the VHF tuner is located far back 
from the front of the cabinet. In 
order to adjust the local -oscillator 
slugs on these receivers, it is neces- 
sary to have a long alignment tool - 
one about 18 inches long is usually 
satisfactory. These tools are readily 
available at your parts distributor, 
and it is recommended that one be 
carried in your tube kit. 

Horizontal- Output Stage 
and High -Voltage Supply 

Une portion of a TV chassis 
gives TV service technicians more 

headaches than any other. It actually 
consists of two sections which are 
closely allied in modern sets. These 
sections a r e the horizontal- output 
stage and the high -voltage supply. It 
is almost impossible to consider one 
of these without including the other 
because of their close relationship. 
The reason for this is the fact that 
the high voltage is a direct by -product 
of horizontal scanning. 

The damper is another stage 
which is directly involved with the 
horizontal -output amplifier. If t h e 
damper is not functioning properly, 
the horizontal -output circuit cannot 
do its job satisfactorily. 

As a voltage supply for the 
vertical- output stage, many sets obtain 
the boost B+ from the damper. If the 
boost voltage is therefore not up to 
what it should be, it may affect the 
shape of the waveform of the vertical - 
output voltage and thereby affect the 
raster vertically and cause reduced 
height. 

The reasons that the horizontal - 
output and high -voltage stages are 
difficult to service have been dis- 
cussed many times in other writings, 
and we will not attempt to go into 
them at this time. Instead, our ap- 
proach to these stages will be to in- 
sert troubles into a chassis and note 
the effects upon the raster and pic- 
ture. For this purpose, we will first 
use a chassis in which these circuits 
are relatively simple, and then we 
will do the same with a chassis which 
has a more complex circuit. 

TEST RECEIVER No. 1. 

The following conclusions were 
drawn from the results of tests on a 
chassis employing the relatively sim- 
ple circuit which is shown in Fig. 2. 

No Raster 

If Cl becomes shorted the 
plate voltage of the preceding stage 
is placed on the grid of the horizontal - 
output tube and causes it to draw a 
dpmaging amount of current. The 
horizontal -output tube no longer func- 
tions properly; and since the high 
voltage is a result of the horizontal 
output, it is naturally lost. 

R1 being open causes the grid 
to float. This condition results in 
the build -up of a negative grid charge 
which cuts off the cathode current, 
and the high voltage fails. 

If C2 shorts, the B+ line shorts 
to groundthrough R2; andR2 usually 
burns out. A loss of high voltage 

Please turn to page 47 
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SUPER - PERFORMANCE 

MAKE THE SCREEN TEST! 

Measure the space between 
reflector elements of any other 
big screen antenna. 

Note that the TRI -KING has 
closer spacing between reflector 
elements for improved per- 
formance. The TRI- KING's 
element spacing is the proven 
maximum for a full 1/10 wave 
length. 

SUPER 
TRI -KING 

Model 
TK1800 

WIND TUNNEL TESTED to exact- 
ing aircraft standards. Test results 
prove that a full size TRI -KING an- 
tenna can withstand 30Ç higher wind 
velocities than any other large screen 
antenna. 

Model TK 1500 
(Also available in single bay) 

CLEAR BEAM'S 1RINIG 
Patent Applied For 

POSITIVE GHOST REJECTION! Clear Beam proudly an- 
nounces the new TRI -KING, combining for the first time 
a Radar -type reflector screen with the improved TRI -KING 
dipole assembly. A real champion with many Clear Beam 
features including rugged, quality construction and Quik- 
Rig assembly that outsells all other big screen antennas. 
Sold on a money back guarantee. 

WRITE FOR COMPLETE INFORMATION TODAY 

Clear Beam Antenna Corp. 
qtr. 

100 PROSPECT AVENUE BURBANK, CALIFORNIA 
THornwall 2 -4886 Victoria 9 -2141 

WAREHOUSES IN San Francisco Portland Seattle Chicago Kansas City Detroit Dallas Baltimore 
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4«4if;*. 
The Fisher 

Preamplifier Model PR -5 

Preamplifier - Equalizer Model 50 -PR -2 

Hi -Lo Filter System Model 50 -F 

The program material obtained 
from the usual recordings, radio 
broadcasts, and other sources pos- 
sesses certain characteristics which 
must be considered and which re- 
quire compensation in a music sys- 
tem for the home if the best sound 
reproduction is to be had. 

Compensation for the charac- 
teristics of the pickup and equalization 
for the curve used when the recording 
was made are required when playing 
a record. Record surface noise and 
turntable rumble are often present 
in the reproduced sound and must be 
reduced or eliminated. Hiss, whis- 
tles, and sometimes an excessive 
amount of hum are encountered in 
some broadcasts; and their effects 
must also be reduced or eliminated. 

The Fisher Models - PR -5 
Preamplifier, 5 0 -F Preamplifier - 
Equalizer, and 50 -F Hi -Lo Filter 
System - are shown in Fig. 1. These 
are self- powered units designed to 
compensate for and to correct the 
aforementioned conditions conven- 
iently and effectively. 

MODEL PR -5 PREAMPLIFIER 

The Model PR -5 Preamplifier 
(Figs. 1, 2, and 3) provides the neces- 
sary gain and compensation required 
for satisfactory operation of a mag- 
netic pickup with the usual power 
amplifier. This s mall and well - 
shielded unit is not equipped with a 
cabinet, since in most cases it will 
be mounted close to or preferably on 
fhe amplifier with which it is being 
used. For this reason an output cable 
only 18 inches long is provided for 
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MODEL 50 -PR -2 

PREAMPLIFIER -EQUALIZER 

FISHER MODEL PR -5 
AMPLIFIER 

Fig. 1. Front Views 
of the Fisher Models 
PR -5 Preamplifier, 
50 -PR -2 Preampli- 
fier- Equalizer, and 
50 -F Hi -Lo Filter 
System. 

by ,Nobatt Q !%unñam 

connecting to the input of the ampli- 
fier, but a long cable can be used if a 
remote location is selected for the 
preamplifier. 

Small units of this type have 
been used for some time and at pre- 
sent are being used for the preampli- (d) Rectifier. 
fier section of some of the " complete Selenium. 
-in- one -cabinet," high-fidelity units 
now on the market. 

MODEL 50 -F 

HI -LO FILTER SYSTEM 

(b) Power requirements. 
105 to 125 volts AC, 50 to 60 cps, 

4 watts at 117 volts AC. 

(c) Tube. 
6SC7, shock mounted. 

(e) Frequency response. 
Within 2 db from 30 to 20,000 cps. 

With some slight modifications 
the Model PR -5 will function as a (f) Gain (phono). 
high -gain preamplifier for use with Voltage gain of 100, 1 -volt output 
a low -level microphone. with 10- millivolt input. 

Specifications. 

(a) Over -all size. 
Height 3 5/8 inches, width 3 5/8 

inches, and length 3 5/8 inches. 

(g) Gain (microphone). 
Voltage gain of 1,000, 1 -volt out- 

put with 1- millivolt input. 

Please turn to page 65 * 
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YOUR ELECTRONIC 
EQUIPMENT 

Demands Highly Specialized 

THE MANUFACTURERS 

AND SERVICE MEIN 

WHO SERVE BEST 
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In Part I of this series, it was 
pointed out that many pie c es of 
specialized equipment consist of cir- 
cuits that are familiar to the service 
technician. The Message Repeater 
was discussed and served as an ex- 
ample of such equipment. 

Fig. 1. Soundview Projector and Amplifier. 
(Sample Courtesy of Automatic Projection 
Corporation.) 

Another form of specialized 
e q u i pm e n t is exemplified by the 
Soundview projection equipment in- 
troduced by the Automatic Projection 
Corp. This equipment is shown in 
Fig. 1. 

AUDIO AMP 

n .412AU7 

July, 1954 - PF INDEX 

002 

Many Electronic Devices 

Can Provide Additional Business 

SPECIALIZED 

EQUIPMENT 

The projector is designed to 
accommodate 35-mm film strips or 
2 -inch by 2 -inch slides. Provisions 
are made for automatic operation 
when using filmstrips. A mechanical 
arrangement, activated by a solenoid, 
is incorporated to advance the film. 
An external switch may be used to 
actuate the solenoid, or an entirely 
automatic advance is possible when 
using special records in conjunction 
with the film. This automatic opera- 
tion is described in detail later in 
this article. 

The audio amplifier consists of 
three stages utilizing a 12AU7 and a 
5005. A schematic diagram of the 

U 
220K 002 2200 

70K 

.002 OMEG 

VOLUME' 
CONTROt 

by DON R. HOWE 

amplifier is shown in Fig. 2. The 
coupling network between the first 
and second stages contains a high - 
pass filter to attenuate frequencies 
below 100 cycles. This is necessary 
when one of the automatic- control 
units is used with the amplifier. 
Switch S1 on the tone control governs 
the application of power to the amp- 
lifier and the t u r n t able motor. 
Switch S2 on the volume control per- 
mits the turntable motor to be shut 
off separately. If an automatic -con- 
trol unit is not used in conjunction 
with the amplifier, a shorting plug is 
inserted into the socket on the ampli- 

* * Please turn to page 39 * * 

AUDIO OUTPUT 
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TO 
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Fig. 2. Schematic of Soundview Audio Amplifier. 
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Centralab 
Keeps you up to date 

on Centralab's latest developments 
for faster, more profitable servicing 
New 
New 
New 
New 
New 
New 
New 
New 

New 
New 

New 
New 

New 

New 

New 

values in Adashaft* Radiohms 
Adashaft shafts 
Snap -Tite Controls 
Fastatch* Dual Concentric Controls 
Senior Compentrol* 
miniature rotary phenolic switches 
Phenolic Switch Kit 
complete line of standard DD disc 
capacitors 
miniature disc capacitors 
3000 -VDCW and 6000 -VDCW 
Hi -Vo -Disc* Capacitors 
arrangement of capacitor kits 
Precision Attachable Terminal 
Hi- Vo- Kaps'" 
Negative 330 and Negative 1500 TC 
Tubular Capacitors 
easier -to -read listings on CRL Printed 
Electronic Circuits 
P. E. C.* Kits 

Revised, 48 -page edition of handy reference 
book on America's most complete line of vol- 
ume controls, switches, capacitors, Printed 
Electronic Circuits *, steatite insulators 

Centralab Catalog No. 29 pictures and describes 
hundreds of CRL components, with exact speci- 
fications and details. 

cenualc* 

Ask your 
Centralab distributor 

for your free copy. 

G-lIS4 

V2, avale laaaly 

A DIVISION OF GLOBE -UNION INC. 

942G EAST KEEFE AVENUE 

MILWAUKEE 1, WISCONSIN 

*Trademark 
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Dollar and Sense 
Servicing 

LOOKING HOURS. The average 
TV set is being .viewed 5.2 hours per 
day, according to CBS president Frank 
Stanton. This adds up to 1,900 hours 
a year, which is far more than the 
1,000 -hour rated life that tubes used 
to have. It means that tube manu- 
facturers are turning out better and 
better tubes, because many tubes in 
TV sets haven't been replaced in five 
years. 

We suspect that a lot of the tubes 
which went bad in TV sets were the 
fault of the manufacturer's designers 
rather than the tube makers. From 
experience the designers have learned 
what can reasonably be expected from 
each tube type, so that now there are 
fewer failures due to overloading or 
other improper uses of tubes. 

.J 
TELE CLUBS. With TV sets 

costing about $400 in France, or 
roughly the equivalent of four months' 
wages, this form of entertainment is 
as remote as the moon to most French 
peasants in the smaller towns. But 
slowly each town is now getting its 
own set, thanks to an idea that came 
into the head of a young Frenchman 
named Roger Louis. He initiated the 
plan wherein the people contributed 
toward the cost of a community set 
to be operated in the village school 
each evening. 

In one town, 80 of the 115 families 
chipped in from $2.50 to $12.50 each, 
with the rich giving more than the 
poor. With the teacher in charge, 
shows were held each evening in the 
school for an admission fee of 20 
francs or roughly one cent. Within a 
year, receipts were enough to pay 
everyone back his share for the set. 
Since then, the income has been used 
by the teacher to buy needed equipment 
for the school. 

The schoolteacher there has a 
different opinion of television than do 
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our own teachers. As quoted in John 
Crosby's column in the New York 
Herald Tribune, the teacher in France 
says, "Don't try to tell me that tele- 
vision makes the school children 
sluggish or lazy. This set has done 
wonders for them. It stimulates their 
imagination, increases their vocabu- 
lary, and makes them ask questions. 
You'd be surprised to see how it affects 
their play, too. The other day we 
saw a movie about a bullfight; now 
they're all playing matador. And we 
saw a baseball game once; since then 
they've invented some kind of game 
with a ball and stick." 

At 8:30 on show nights the 
schoolhouse is filled with grizzled 
peasant farmers and their robust 
wives, along with teen -agers who 
find the Tele Club a great place for 
furtive necking. T he television 
programs are pretty bad according 
to standards in the United States, but 
they get an awful lot of it for their 
20 francs. 

Now some 175 villages have 
community sets, with the numbers 
growing daily. Other countries have 
expressed lively interest in the idea, 
and UNESCO is studying its pos- 
sibilities for promoting l o w -c o s t 
educational television in under- 
developed Asian and Latin -American 
countries. A retired American doctor 
in New York City is working on a simi- 
lar plan for villages in his Italian 
homeland. Actually, the basic idea 
is rather old, for villages in India have 
had community radio sets for many 
years. 

All this is a good discussion 
topic with your customers or even 
before community audiences. Point 
out that there are countries and even 
continents in this World that have 
never seen a television program, and 
tell about the little French TV shows. 
It'll make them appreciate our own 
television a lot more, and at the same 
time they will appreciate more what 
you do to keep their sets running. 

BATTERIES. New types of 
batteries making news lately are not 
likely to be on the market for many 
years because of economic and practi- 
cal drawbacks. With RCA's so- called 
atomic batteries that lose only half 
their power in 20 years, the chief 
drawback at present is high cost 
(around $25) and low power output 
(about a millionth of a watt). There 
are big hopes for the future though, 
particularly with the atomic -age 
metal tritium as the radioactive 
source. 

The more recent Bell Telephone 
Laboratories version using special 
silicon strips that are activated by 
sunlight gives about 50 watts of power 
per square yard of sun- facing surface, 
but the sun itself is the chief drawback. 
It goes out of sight around the other 
half of the World once a day, and its 
energizing rays a r e all too often 
blocked by clouds. Furthermore, its 
relative position is always changing, 
so that a solar battery would have to 
follow the sun from east to west each 
day just like a sunflower, to get 
maximum battery efficiency. 

Scientists calculate that a house 
roofed with these new photoelectric 
silicon shingles could supply enough 
energy to meet the entire electrical 
requirements of the house, provided 
that some "gimmick" could be devised 
to make the shingles turn like sun- 
flowers. Huge storage batteries 
would be needed, however, to carry 
the occupants through the night. As 
yet, no one has come up with an 
answer to a long string of cloudy days. 

When asked about this Bell 
Telephone Laboratories battery, you 
might point out that the idea has been 
in us e for years in photoelectric 
exposure meters. The only thing new 
is a six -fold improvement in efficiency 
of converting light energy to electric 
power; the older photoelectric devices 
had an efficiency of 1 per cent, the 
new one 6 per cent. 

* * Please turn to page 69 * * 
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withoutequI FOR PER FORMANCE. 

__ IlG(/CY/. 4 -BAY 

"CONICAL- VBEAMS',' 

The finest long distance array 
ever produced ... for the ultimate 
in fringe area reception 

Guaranteed to outperform 
any antenna or combination 
of cut -to- frequency antenna. 

When used with Telrex Duo -Band 
splines, the 8X -TV comprises the 

finest in reception on channels 2 to 
83. This famous Telrex antenna has 

I proven unequalled for performance 
for distances up to 200 miles. When 

you check the facts on antenna, 
you'll agree that Telrex is 
BEST BY EVERY TEST! 
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Every genuine Telrex antenna 
features rugged all- aluminum, 
all- weather construction 

Over 60 different models for every installation 
need, near or far, are included in the new Telrex 

catalog. Ask for your copy, today! 

"Conical -V- Beams" are produced under U. S. Pat- 
ent No. 23,346, Canadian Patent No. 500,436 
and British Patent No. 691,485 - other patents 
pending. Sold only through authorized distributors. 

AMERICAS 
OUTSTANDING 

TELEVISION 
BEAM 

ASBURY PARK lo 

NEW JERSEY 

MAKERS OF THE FAMOUS "BEAMED POWER" COMMUNICATION ROTARIES 
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The Ampex Tape Recorder 
Model 350 
(Continued from page 21) 

of the three housings (console, rack, 
or portable) are different. 

The console model in Fig. 1 is 
intended for use in the studio. The 
height and angle of the panels place 
all controls within easy reach of the 
operator for added convenience when 
recording, playing back, or editing. 
The hinged tape -transport pane l 

mount and the arrangement which 
allow s the amplifier- and -control 
chassis to be lifted and locked into 
position are shown in Fig. 2. These 
features c a n be appreciated when 
routine checks are made or mainte- 
nance is required. The sliding, re- 
movable back shown in Figs. 3 and 4 

provides access to the interior of the 
console. The complete recorder can 
be moved about very easily on its 
large casters. 

TAPE -TRANSPORT MECHANISM 

The tape- transport mechanism 
shown in Figs. 5 and 6 may give 
first impression of being overly com- 
plicated. Actually it is a well engi- 
neered mechanism which is controlled 
by positive -acting relays and sole- 
noids. In fact, the smooth and de- 
pendable service provided by t h i s 
section contributes greatly to the ease 
of operation and maintenance already 
mentioned. 

The editing knobs are used with 
NARTB reels, as shown in Fig. 1, 
which shows 10 1/2 -inch reels in 
place with the tape properly threaded. 

CAPSTAN 
DRIVE MOTOR 

Fig. 2. Front View of Complete Console, 
With the Transport- Mechanism Panel Up. 

Control Chassis Is Up, With Bottom Cover 
Open. 
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Fig. 3. Rear View of Complete Console, With 
Back in Place. 

Standard RMA reels fit directly on the 
turntables. (See Fig. 5.) 

Three separate heads (erase, 
record, and playback) are mounted in 
the plug -in assembly shown with the 
gate open in Fig. 5. The use of sepa- 
rate heads permits monitoring of the 
recorded tape during recording and 
also simplifies the switching and 
circuitry. 

The reel idler (Fig. 5) with its 
flywheel (Fig. 6) runs so Smoothly 
that it seems never to stop, and this 
tends to fascinate anyone observing 
its continued motion after the re- 
corder has stopped. This action 
smooths out the motion of the tape 
and is particularly effective when the 
tape is first put into motion. 

In order to maintain correct 
pressure onthe tape against the cap- 
stan which drives the tape, the cap - 
stand idler (Fig. 5) is actuated by a 
solenoid during playback and record. 
The take -up tension arm is shown in its 
normal operating position in Fig. 1. 
If the tape should break, run off either 
reel, or unwind completely, or if a 
large loop is thrown, the take -up 
tension arm will fall back into the 
position shown in Fig. 5 where it will 
trip the safety switch (Fig. 6) and 
stop the mechanism. This safety 
feature is very worth while and is the 
most important function of the arm, 
since it operates as a result Of the 
tension of the tape rather than solely 
for the purpose of maintaining ten- 
sion on the tape. 

The reel -size switch (Fig. 5) 

operates as part of the tape tension 

system. When this toggle switch is 
thrown to the left, correct tension is 
maintained for large -sized reels. 
When thrown to the right, the torque 
of the motors is adjusted by placing 
a resistor in series with them to 
obtain the correct tension for small 
reels. The tape -speed switch (Fig. 5) 

controls the speed of the tape by 
switching windings in the capstan 
drive motor. 

Four push- button switches (re- 
wind, fast-forward, stop, and play, as 
shown in Fig. 5) operate relays to 
control the tape movement. When 
either the rewind, fast -forward, or 
play push button is depressed, the 
correct relay will be activated to 
move the tape in the desired manner 
until one of the other buttons is de- 
pressed. When another button is de- 
pressed, the relay that was in control 
is deactivated and the one activated 
by the depressed button takes over the 
control of the tape. If the tape is in 
motion when the stop push button is 
depressed, all relays will be deacti- 
vated, the brakes will be applied on 
the take -up and supply motors, and 
the mechanism will stop. The cap- 
stan motor will continue to run (if 
the tape remains threaded properly 
and the motor is not stopped by the 
safety switch); but, since the pres- 
sure of the capstan idler is removed 
when the stop button is pushed, the 
capstan will no longer drive the tape. 

The capstan drive motor has 
two speeds and is of the hysteretic, 
synchronous type. Its shaft is the 
capstan. The drive motor is hidden 
in Fig. 6 by the flywheel and fan. 
This high quality motor is important, 

FASTFORWARD B TAKE -UP REWIND it SUPPLY 

MOTOR MOTOR 

POWER SUPPLY 

Fig. 4. Rear View of Complete Console, With 
Back Removed. Power Supply Is Shown. 

33 



G -C ALIGNMENT SCREWDRIVER 
No. 
5000 1/2" dia., 6" long $0.27 Net 
5088 7'32" dia., 6" long .27 Net 

G -C TV -FM ALIGNMENT TOOL 
No. 5066 3/16" shaft dia., 

21/2" long $0.33 Net 

G -C TV ALIGNING WRENCH 
No. 5080 7/32" shaft dia., 

6" long $0 51 Net 

G -C K -TRAN TOOL 
No. 5097 5/32" fibre tip, 1/e" metal 

tip, 6" long $0.51 Net 

o 

Ou 11SE''' 
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Y 
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shaft dia., 
ng 

a>s G-C TV CORE ALIGNER 

MpRE 
TNAN 

70 

NOW''' 

G -C TV "X 57 PLASTIC LONG SLIM" 
SCREWDRIVER 
No. Blade Length 
8987 7" $0.60 Net 
8988 12" .90 Net 
8989 16" 1.20 Net 

G -C TV I.F. OSCILLATOR ALIGNER 
No. 8272 1/4" tip dia., 61/2" long $0.72 Net 

c=:=3=@ 
G -C TV ALL -PURPOSE ALIGNER 
No. 8273 7'32" shaft dia., 8" long $0.66 Net 

G -C TV CHANNEL TUNING TOOL 
No. 8195 1/2" shaft dia., 71/4" long $0.54 Net 

G -C TV ZENITH UNIVERSAL ALIGNER 
No. 8275 Vs" shaft dia., 1/2" handlt 

5" long 

$0.48 Net 

G -C NYLON TV LONG -REACH ALIGNER 
No. 8607 195" shaft dia., 

121/2" long $1.08 Net 

EN1 
1pp1.S 

Al.GN 
p1ABlE 

F0R 

"AIL" 
SERVICING 

G -C RCA -ZENITH TV "SHORTY" 
ALIGNMENT TOOL 
No. 9051 7/32" shaft dia., 

21/2" long 

$0.45 Net 

No matter what kind of set you're working on, there's a specially made G -C 

Alignment Tool to do the job. It's all part of G -C's continuing program to 

design and manufacture new service aids for you as soon as a new TV chassis 

is announced. Remember - you save time, labor, avoid damage to the chassis 

... when you use the right alignment tool for every alignment. And of course 

the right one is always ... a G -C Alignment Tool! 

MATCHED G -C ALIGNMENT ___, 

TOOL KITS Servicing ~ 0 for Handy Nome 

ul 01 ( 4 ent To 

when you buy 
a G -C 

Alignment need 

money s handy when y 

You save like this new set 

Kit .. and the test and sizes 
izesy 

sizes 
KIT. Durable 

roll 

them. Many tY TOOL tools (total 

G-C DELUXE 
TV ALIGNMENT w 

with 
matched 

type leatherette 
case 

$7.74 
Net 

value ß15.001. 

No. 8280 

G -C LONG ARM TV TOOL 
(7 32" shaft dia., 18" long) 
No. 
8821 Type A 

8896 Type B 
8897 Type C 

8821 
Type A 

8897 
Type C 

G -C RCA -ZENITH TV ALIGNMENT TOOL 
No. 9050 .182" shaft dia., 3" long 

$0.18 Net 

G -C TV LONG REACH ALIGNER ' 
No. 8274 Ve" shaft dia.. 9" long 

$0.72 Nel 

$0.90 Net 
.90 Net 
90 Net 

IT'S FREE! Your illustrated G -C Catalog 156. 

At your favorite jobber ... or write direct. 

GENERAL CEMENT MFG. CO. 
903 TAYLOR AVENUE ROCKFORD, ILLINOIS 
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Fig. S. Top View of Transport Panel. 

since the quality of recording and 
playback depends so much upon its 
performance. 

Separate induction motors (hid- 
den by the brakes in Fig. 6) are used 
to drive the supply and take -up reels. 
Their rugged and simple brakes using 
conventional housing, dru ms , and 
shoes are operated by positive- acting 
solenoids. The use of separate 
motors for the drive, supply, and 
take -up functions provides positive 
and precise handling of the tape and 
simplifies the problems of electrical 
and mechanical control. 

AMPLIFIER- AND -CONTROL CHASSIS 

The amplifier-and-control 
chassis provides the necessary input, 
recording, playback, control, and 
output circuits required to handle any 
of the usual professional applications. 
The large VU meter is the eye - 
catching feature on the front panel of 
this section (Fig. 7). In fact, it is 
important because by its use, re- 
cording and playback levels can be 
adjusted and maintained and erase 
current and bias output can be read. 
The desired meter reading is selected 
by the meter -and -output switch. 

Microphone, balanced -bridge, 
or unbalanced -bridge inputs can be 
selected by means of the three -posi- 
tion input t r a n s f e r switch. The 
equalization switch has two positions - one provides correct high -fre- 
quency equalization when recording 
at high tape speed, the other corrects 
for low tape speed. The output of the 
unit can be monitored at any time by 
headphones plugged into the monitor 
jack on the front panel. 

A push on the record button (a 
momentary contact push -button 
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Fig. 6. Bottom View of Transport Panel, With Shield Removed. 

switch) while the recorder is opera- 
ting in the play mode will activate 
the record relay which will light the 
neon lamp in the record indicator 
and change the operation of the re- 
corder to the record mode. Record- 
ing will continue until the mechanism 
is stopped or until the rewind or the 
fast -forward push button is de- 
pressed. Either of the latter actions 
will release the record relay andwill 
switch off the recording section. 

Fig. 8 is a top view of the 
amplifier- and -control chassis show- 
ing the various adjustable controls, 
the input and output transformers, 
and the tubes. The tube line -up of 
five 12SJ7' s, one 6F6, one 6C5/615, 
and one 6SN7GT might seem a little 
out-of-date to some readers; but 
these tubes find a great deal of use 
in commercial applications. 

A selected 12SJ7 tube is used 
in the first stage of the playback 
section with another 12SJ7 used in 
the second stage. The 6F6 is em- 
ployed in the third or output stage. 
The first stage of the record section 
uses a pentode- connected 12SJ7 with 
triode- connected 12SJ7's located in 
the second and third stages. The 
6C5/6J5 is used in the fourth or out- 
put stage. The 6SN7GT is the bias - 
and -erase oscillator operating at a 
frequency of 100 kilocycles. 

The shield covering the rear 
of the panel has been removed in the 
rear view of the amplifier- and -con- 
trol chassis in Fig. 9. This illustra - 
tion gives a good view of the sockets 
and connectors, all of which are of 
the locking type to prevent accidental 
disconnection. The line- termination 
switch must be in the ON position 
when the output is not feeding a 600 - 
ohm line or is connected to a high - 
impedance load. This switch then 

properly terminates the output so 
that accurate readings of the VU 
meter can be obtained. The monitor 
jack on the rear of the chassis pro- 
vides for monitoring by means of a 
conventional monitor amplifier. 

The record relay (Fig. 10) is 
the only relay located in the ampli- 
fier- and -control chassis. The most 
noticeable feature of construction to 
be seen in the underside view of the 
chassis in Fig.10 is the use of vector 
sockets. Six of these sockets are 
assembled on a shock- mounted sub - 
chassis. 

The separate power supply is 
mounted on a shelf in the rear of the 
console, as can be seen in Fig. 4. 
The circuit is conventional with a 
5Y3GT full -wave rectifier supplying 
plate power. A full -wave selenium 
rectifier provides 12.6 volts DC for 
the heaters of the 12SJ7' s. For the 
rest of the tubes inthe amplifier -and 
-control chassis, 6.3 volts AC are 
supplied. 

OPERATION OF THE RECORDER 

Operation of the Model 350 
whether recording, playing back, or 
editing is simplified because of the 
facilities provided by the features 
mentioned. Explaining how to operate 
in any of the modes is much more 
difficult than the actual operating 
procedure. 

Playback 

1. The reel of tape to be played 
back is placed on the supply turntable, 
with the empty reel placed on the 
take -up turntable and the tape 
threaded as shown in Fig. 1. 

2. The system which is to be 
used for the playback is connected to 
the output. 
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All- Channel TV Antenna 

THESE QUALITIES NAVE BEEN COMBINED INTO THIS SINGLE ANTENNA - 
THE UITAMATIC ... 

* LOW VOLTAGE STANDING WAVE RATIO... the mismotch between antenna and 
transmission line is lower than four competitive types tested, an attribute to its 
broad band quality. 

* FRONT -TO -BACK RATIO ... higher than multi -element, yogi -type antennas, mini 
mixing co- channel interference. 

* GAIN ... expressed in decibels, is a ratio of signal voltage developed by an an 
tenno over that of reference folded dipoles. It is not o quality sold by the pound 
or achieved by the addition of meaningless elements. The curves shown accurately 
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna 
response is eliminated. 

MECHANICAL FEATURES 
* Aluminum screen reflector of exclusive foldout design, assembled in seconds with 

adequate stability for years of trouble -free service. Longer elements insure maxi- 
mum front -to -back ratio on channels 2.6 and are more closely spaced for increased 
performance on channels 7.13. 

* Dipole and boom assembly are of heavy gauge, seamless tubing. Dipoles fold out 
and are rigidly supported and reinforced to minimize sag and sway. 

* Specifically designed mechanically by stress analysis of each unit and subassembly 
to provide a low vibrational period of all elements - your assurance of trouble - 
free installations. 

MODEL UM -213 ... double stacked UM -213 -2 

THE RADZART CORPORATION 
CLEVELAND 13, OHIO 

TV ANTENNAS * AUTO AERIALS fs VIBRATORS * 

for the 
FIRST time 

...the FIRST 
Antenna with 
which You Can 

perfectly synchronized for 
monochromatic and color TV 

r 
Most Uniform Gain Response The gain response DOES NOT 
VARY MORE THAN 3 D. B. ON ANY CHANNEL across the band. 
This quality is exceedingly 'mportont in color reception fo insure 
adequate color synchronization without resetting. 
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Fig. 7. Front View of Control Chassis. 

3. The AC power cord is plug- 
ged into the 117 -volt AC line, and the 
power switch is turned on. 

4. The tape -speed switch is set 
for the desired speed. 

5. The equalization switch is 
set for the selected speed. 

6. The reel -size switch is 
switched to large or small reels, 
whichever is to be used. 

7. The meter- and -output switch 
is turned to the playback position. 

8. Pushing the play push button 
will start the tape moving in the play- 
back mode. 

9. The desired playback level 
is set by means of the playback -level 
control. 

Playback will continue until the 
stop push button is pressed or until 
the rewind or fast-forward switches 
are pushed to change the operation 
into the rewind or fast -forward mode. 
CAUTION: The play push button 

PLAYBACK HIAU 'IKM,AIING 
CONNtCTOR SWITCH 

TAPE TRANSPORT 

115VAC ASSEMBLY 

INPUT CONNECTOR 

ERASE Ht AD 
AC RECEPTACLE CONNECTOR 

LINEOUTPUT 
CONNECTOR 

fUSt f USI POWER SUPPLY 

INPUT CONNECTOR 

CONNEC I OR 

MONITOR AMPLIFIER 

LACK 

RECORD HEAD 

CONNECTOR 

Fig. 9. Rear View of Control Chassis, With Shield Removed. 

should not be pressed when the tape 
is moving in the rewind or fast - 
forward mode because of the risk of 

breaking the tape. Rewind or fast - 
forward can be started at anytime. 

Record 

1. The tape upon which the re- 
cording is tobe made is placed on the 
recorder and threaded in the same 
manner as that for playback. 

2. The desired signal source is 
connected to the input and the input - 
transfer switch turned to the proper 
position. 

3. The play pus h button is 
pressed to start the tape in motion. 
Wait at least one -half second to pre- 
vent switching transients from per- 
manently magnetizing the record 
head, and then push the record push 
button to start recording. 

4. Recording level can be de- 
termined by switching the meter -and - 
output switch to record level and 
reading the amount shown on the VU 
meter. 

175L7 
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417517 
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6C5 HIS 6SN7GT 

CALIBRATION 

PLAYBAI 
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Fig. 8. Top View of Control Chassis. 
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5. The recording level is ad- 
justed to the normal value of zero on 
the VU meter by turning the record - 
level control. 

The program to be recorded 
can be monitored with phones with a 
monitoring amplifier, and the record- 
ing level can be set to the correct 
level before the tape is started in 
motion. These are both very con - 
venient features. 

Editing and Cuing 

Editing and cuing can be ac- 
complished very easily by holding 
down both the rewind and fast -forward 
push buttons simultaneously. This 
allows the tape to move very slowly; 
and by manipulating one or the other 
of the switches, its direction a n d 

speed can be controlled. When the 
correct point on the tape is found, 
the stop button should be held down 
until the rewind and fast -forward 
buttons are released. 

Robert B. Dunham 

VECTOR SOCKETS 

Fig. 10. Bottom View of Control Chassis, With Cover Removed. 
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Servicing Specialized 
Equipment 
(Continued from page 29) 

fier. This plug connects terminals 7 

and 8 together. 

When a film strip is used with 
an associated recording, completely 
automatic operation is possible. In 
this case, a control unit is plugged 
into the amplifier section. Two types 
of control units are available. One 
unit operates on a control signal of 
30 cycles; the other one operates on 
a signal of 7 kilocycles. The record- 
ing used for automatic operation has 
a control signal impressed upon it at 
the time the record is made. The 
control signal may be either one of 
the aforementioned frequencies. 

The low- frequency (30- cycle) 
control unit is shown schematically 
in Fig. 3. A sample audio signal from 
the audio amplifier is fed to the grid 
of the first stage in the control unit. 
After passing through this stage, the 
signal is fed to the next stage (V3B) 
where it is amplified. The input cir - 
cuit of the third stage contains a 
selective filter which passes all fre- 
quencies except 30 cycles and feeds 
them back to the grid of the second 
stage. The feedback signals are 180 
degrees out of phase with the signals 
from V3A. The over -all effect is to 
cancel all signals in the control unit 
except the 30 -cycle signal. The trig- 
ger tube (V5B) is held at cutoff by 
the action of V5Q. The cathode of V5A 
is connected to one of its filament 
terminals. The applied AC signal 
is rectified and produces a negative, 
voltage across R38. When the con- 
trol signal appears on the cathode 
of the rectified tube V4B, the tube 
conducts and counteracts the voltage 
across R38. This causes the bias on 

LI a 

12AX7 
A AUDIO AMP 

the trigger tube to go in the positive 
direction, and the tube will conduct. 
Current is drawn through the relay, 
and it closes. The film- advancing 
solenoid in the projector is actuated, 
and the film is automatically 
advanced. 

Resistor R39 and capacitor C18 
in the grid circuit of the trigger amp- 
lifier for m a time -delay network 
which requires a control signal having 
a minimum duration of .3 second be- 
fore the trigger amplifier conducts. 
This circuit is designed to prevent 
extraneous 30 -cycle signals of short 
duration from tripping the film - 
advance solenoid. 

The control signal is prevented 
from going through the main audio 
amplifier by the high -pass filter be- 
tween the first and second audio amp- 
lifier stages. 

The high- frequency control unit, 
shown in Fig. 4, is designed for use 
with a record which provides a ?- 
kilocycle control signal. This unit 
is plugged into the audio amplifier in 
the same manner as the low -fre- 
quency unit. A schematic diagram 
of the high -frequency unit appears in 
Fig. 5. 

The input circuit consists of a 
series -resonant circuit tuned to 7 

kilocycles and is made up of capacitor 
C20 and inductance Ll. Since this 
circuit appears in the plate of the 
first stage (V1A) of the audio ampli- 
fier, a very low impedance to ground 
is offered to a 7 -kc signal. T his 
keeps the control signal from pro- 
ceeding through the audio amplifier. 
The 7-kc signal causes a voltage to be 
developed across inductance LI. The 
voltage thus developed is amplified by 
the triode section V6A and fed to the 
second stage V6B. Triode V6B is a 

330 

AIM PAP 
12AU7 ¡, 

61 

Fig. 4. High -Frequency Control Unit. 

clipper which provides an almostcon- 
stant output level for various values 
of signal input. The plate circuit of 
the third amplifier stage contains a 
frequency -selective network which 
bypasses all signals except 7 kc. 
The frequencies which are bypassed 
are fed back to the grid where they 
appear 180 degrees out of phase with 
the incoming signals. All signals, 
with the exception of 7 kc, are can- 
celled. The control signal is then fed to 
the rectifier V7B where it is rectified 
and coupled as a positive signal to the 
grids of the trigger tube. During the 

BUS 
12AÚ7 

TRIGGER TUBE 

« 

3.3 

O O O 

Fig. 3. Schematic of Low- Frequency Control Unit. 
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ERFORMANCE 

Introducing the longest line of replacement loud speakers with the 
lowest inventory requirement. 

The highest performance in replacement loud speakers at the 
lowest cost. 

THE NEW Viking Replacement Speakers by JENSEN. 

Completely redesigned for all today's requirements, the new Viking 
speakers are completely streamlined both for stocking, selling and 

performance. Viking is the most complete line for radio, TV, replace- 
ment and general purpose applications -there are 13 models includ- 
ing 3 ovals 
BUT 
because of the ingenuity of the Jensen design, you need only one 
universally applicable model in each speaker size. Your inventory 
requirements are lower than for any other speaker line -your stock 
investment is cut to the bone. 

And the Viking speakers are universal. The new Viking design is 

the most compact, has the least depth of all the replacement speak- 
ers. They'll fit into even the most crowded sets. And with the most 
compact design Viking has introduced greatly improved efficiency, 
heavier magnets, truly permanent alignment, at no increase in price 
in all models 6" and smaller. 

Free with all sizes from 3" to 6" Viking speakers new free, easy - 
mount combination transformer and chassis mount bracket. 

4 MANUFACTURING COMPANY 
engen 

Division of The Muter Company 
6601 South Laramie Avenue Chicago 38, Illinois 
In Canada: COPPER WIRE PRODUCTS, LTD., Licensee 
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period in which no signal is present, 
the trigger tube is held at cutoff by 
a bias voltage from the cathode cir- 
cuit of the output tube V2 in the audio 
amplifier. When the positive control 
signal appears on the trigger -tube 
grids, the tube conducts and closes 

Fig. 5. Schematic of High- Frequency Control Unit. 

the relay in the plate circuit. This 
relay actuates the film- advancing 
solenoid. 

Although the Soundview Pro- 
jector is specialized in its use, it 
does not contain extremely complex 

circuitry. As a result, servicing of 
the unit should not be difficult with 
the use of conventional test equip- 
ment. 

Don R. Howe 

Television Sound IF Systems 
(Continued from page 13) 

In some cases where output is 
obscured by receiver noise, it is use - 
ful to ground the grid of the stage 
preceding the signal -injection point 
and eliminate the preceding stages as 
a source of noise. 

Sound alignment procedures 
are given in Charts I and II for the 
two representative examples of sep- 
arate -sound and intercarrier systems 
shown in Figs. 10 -20 and 10 -21. In 
both cases, it will be noted that a 
choice of either a scope or a VTVM 
alignment is offered, depending upon 
the alignment technician' s preference 
or the test equipment he may have at 
hand. 

Alignment of 
Separate -Sound System 

For the separate -sound system, 
the sound intermediate frequency of 

21:6 me (as supplied by the generator) 
is coupled to the grid of the first 
sound IF amplifier tube. The sound 
take -off adjustment Al was considered 
as part of the video alignment and 
was previously adjustedfor minimum 
21.6 -mc indication at the video - 
detector load. 

A blocking capacitor (.001 mfd) 
is placed in series with the generator 
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output lead. Use of a capacitor in 
this manner is. usually a good policy 
because it affords protection to the 
test equipment in case of accidental 
contact with B+ voltages, if the equip- 
ment is not already protected inter- 
nally by a similar capacitor. 

The VTVM is connectedto point 
B and chassis or, in other words, 
across one-hall th e discriminator 
load. At resonance to the incoming 
signal, maximum signal voltage will 
be developed across the primary and 
secondary of L31 and across each 
half of the detector load; so A10 is 
adjusted for that indication. 

Also at resonance with both 
diode circuits in balance, the voltages 
developed across the two load re- 
sistors R59 and R60 will be equal and 
opposite in polarity. The sum of their 
voltages will be zero at the junction 
of R61 and C57. All is adjusted for 
balance as indicated by zero reading 
at point C instead, thus taking advan- 
tage of the slight filtering action of 
the de-emphasis network R61 a n d 

C58. 

The VTVM is then moved to 
point D across the limiter grid re- 
sistor, and Al2 through A15 are ad- 
justed for maximum indication. 

For scope alignment, a fre- 
quency-modulated signa 1 is use d 

instead of the unmodulated RF signal 
of the VTVM alignment. A 47K -ohm 
isolating resistor is used to reduce 
loading of the tuned circuits by the 
input capacity of the scope. A 450 -kc 
sweep deviation is more than enough 
to cover the bandwidth of the IF am- 
plifier strip, therefore the response of 
the strip is seen at a glance. With the 
scope at point D, Al2 through A15 are 
adjusted for maximum gain and sym- 
metrical response at the intermediate 
frequency of 21.6 mc. The scope is 
then moved to point B, and A10 is ad- 
justed for maximum gain and sym- 
metry at the 21.6 -mc marker. As 
mentioned previously it is important 
to keep the generator output low 
enough to avoid overloading, because 
the curve would then become distorted 
and improper alignment might result. 
The marker amplitude should also be 
kept at the minimum usable level for 
the same reason. 

When adjusting the secondary 
winding of the discriminator, the 
scope is placed at point C; and All 
is adjusted to place the sound IF 
marker at the intersection of the 
crossover lines. If the internal sweep 
rate of the scope is 60 instead of 120 
cycles per second, the scope pattern 
will be a single S curve and the marker 
should appear at the center of the 
straight -line portion of the curve. 

A10 is retouched, if necessary, 
for maximum amplitude and straight- 
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channel interference caused by 
co- channel and adjacent - 

rear signal pick -up! 
Highest front -to -back ratio ever built into an antenna! ,l 
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Table of 
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Channels 
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6 18:1 

Only Low Band channel 
shown, since co- channe 
interference is not encoun 
tered on High Bond 
channels. 

330 

300 

370 

240 

Channel 5 

30 Gale Above Tosed Reference Dipole 

120 

MMINIMMIMMIMIIM 

==== 

IMPORTANT .. , don't be misled by polar 
patterns representing relative POWER. Remem- 
ber, power is the square of voltage. All 
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by CHANNEL MASTER 
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The most beautiful antenna 
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cases, performance is equal to actual outdoor installa- 
tions. Good directivity on all channels. 

On VHF: Ideal in areas of strong VHF signals. 

STYLED FOR BEAUTY ! 

Designed by a well -known industrial designer, the 
WONDER BOW is proof that indoor antennas can be 
beautiful as well as powerful. Wins customer approval 
on beauty alone! 

The first gain 
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for an indoor 
antenna! 
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1. 

2. 

2. 

CHART I 

PHOTOFACT SOUND IF ALIGNMENT PROCEDURE FOR A TYPICAL SEPARATE -SOUND SYSTEM (Fig. 10 -20) 

1. 

2. 

3. 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL 
CONNECT 

VTVM ADJUST REMARKS 

.001MFD High side to pin 1 

(grid) of 6AU6 (VU). 
Low side to chassis. 

21.6MC Any DC robe to point 
Common 

to c sin. 

A10 Adjust for maximum deflection. 

" " DC robe to point 
. Common 

to chassis, 

All Adjust for zero reading. A positive and negative 
reading will be obtained on either side of the correct 
setting. 

DC robe to point 
Common 

to c sin. 

Al2, A19, 
A14, A15 

Adjust for maximum deflection. 

Use frequency modulated signal with 60% modulation and 450KC sweep. Use 120% sawtooth voltage in scope for horizontal deflection. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL 
CONNECT 

SCOPE ADJUST 

1. .001MFD High side to pin 1 (grid) 
of 6AU6 (Vii). Low 
side to chassis. 

21.6MC 
(450KC Swp) 

21.BMC Any Vert. Amp. t 
4 M to point 
Low side to chassis. 

Al2, A13 
A14, A15 

2. Vert. Amp. to point 

® . Low side to 
chassis. 

A10 

3. 99 Vert. Amp. ttvyyyLLL 

47Kn to point . 

Low side toc sis. 

All 

REMARKS 

Adjust for maximum amplitude and sym- 
metry. 

Adjust All so that 21.6MC occurs at center 
of crossover lines. Retouch A10 for maxi- 
mum amplitude and straightness of cross- 
over lines. 

CHART II 

PHOTOFACT SOUND IF ALIGNMENT PROCEDURE FOR A TYPICAL INTERCARRIER SOUND SYSTEM (Fig. 10 -21) 

VTVM 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL VTVM ADJUST REMARKS 

.005MFD High side to point ©. 
Low side to chassis. 

4.5MC Any DC probe to pointO, 
Common to chassis, 

A7,A8 Adjust for maximum deflection. 

" DC probe to point .)>. 
Common to chassis. 

A9 Adjust for zero reading. A positive and negative 
reading will be obtained on either side of the correct 
setting. 

Use frequency modulated signal with 60't modulation and 450KC sweep. Use 120% sawtooth voltage in scope for horizontal deflection. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 

COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL 
CONNECT 

SCOPE ADJUST REMARKS 

005MFD High side to point 
Low side to chassis. 

4.5MC 
(450KC Swp) 

4.5MC Any Ve Amp. to point 
Low side to 

chabsis. 

A7, A8 Disconnect stabilizer capacitor Cl. Adjust 
for curve of maximum amplitude and symmet- 
ry. 

" Ver Amp, to point 
Low side to 

c sin. 

A9 Reconnect capacitor C7. Adjust so that 4.5MC 
occurs at center of crossover lines. SLIGHT - 
LY retouch A8 for maximum amplitude and 
straightness of crossover lines. 

ness of the crossover lines or S curve. 
This is to compensate for any pre- 
vious misadjustment of A10 caused by 
slight inequalities of the two 'load 
resistors R60 and R59, by an unsym- 
metrical condition of the two halves 
of the secondary winding, or by the 
difference of operation of t he two 
diode sections. These inequalities 
would not be apparent at point B, 
since the response is taken from only 
one section of the discriminator. 

If difficulty is experienced in 
determining the exact center of the 
marker on the response curve, a 
.001 -mfd capacitor connected across 
the input terminals of the scope will 
serve to sharpen the marker indica- 
tion. If a capacitor of too large a 

value is used, distortion of the curve 
is likely to occur. 
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Another method of making the 
marker indication easier to see is to 
amplitude modulate t he marker at 
400 cps. Most marker generators 
have internal circuits to provide this 
function. The 400 -cps s i g n a l will 
appear superimposed on the response 
curve at the discriminator output. A 

zero or balance adjustment, the only 
point of operation where the dis- 
criminator does not respond to AM, 

will be indicated when the amplitude 
of the 400 -cps signal on the response 
curve reaches a minimum. 

Alignment of 
Intercarrier Receiver 

In the alignment procedure for 
the intercarrier sound system, we 
find the 4.5 -mc unmodulated RF sig- 
nal being fed in at point A, which was 

also the take -off point for observation 
of the video IF response. The signal 
generator is effectively isolated from 
the first tuned circuit by the video - 
output tube V6. 

The VTVM is connected to 
point C and chassis, across one -half 
the balanced detector load: and A7 
and A8 are adjusted for maximum 
deflection which is an indication of 
resonance at the frequency of the in- 
coming signal. Then the DC probe of 
the VTVM is moved to point D. 

The voltage developed at this 
point should be zero when the FM 
sound carrier is unmodulated or at 
center frequency. This signal condi- 
tion is represented by the 4.5- me 
signal from the generator: conse- 
quently, A9 is adjusted for zero 
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An Invitation .. . 

To men who want to 'go places" 
in TV SERVICING 

Find out about this NEW, 

ALL -PRACTICE WAY 

of becoming a Professional 

TV SERVICEMAN 

If you have some Radio or Television 
experience, or if you know basic Radio - 
Television principles but lack experience - 
NRI's new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 

Learn -by -Doing "All the Way" 
This is 100' , learn -by- doing, practical 
training. We supply all components, all 
tubes, including a 17 -inch picture tube, and 
comprehensive manuals covering a thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance- picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn't room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 

UHF & COLOR TV Making New Boom 
Installing front -end channel selector strips 
in modern UHF -VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 

Get Details of New Course Free 
Once again -if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI's new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow's top TV serv- 
icemen will be graduates of this training. 
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Train at home easily, quickly, for TV's top servicing jobs. NRI's 

Professional Television Servicing course includes a 17 -inch picture 
tube and all other tubes and components to build a complete TV 

Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 
ductory price -under $200 on easy terms. 

How r0 
REAcH= 
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IN TV 
SERVICING 

IN 

I 

1 

Write Today 
for your copy 
Just say "Send me catalog about your TV 
Servicing Course." A postcard will do. No 
salesman will call on you. 

NATIONAL RADIO INSTITUTE 
DEPT. 4GE4T, 16TH AND U STS., N. W. 
WASHINGTON 9, D. C. 
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Fig. 10 -22. Response Curve at Limiter Grid 
Resistor. 

indication on the VTVM at that fre- 
quency. When tuned to either side of 
4.5 mc, a positive or negative voltage 
will be obtained. 

Adjustment of the ratio detector 
is more exacting thanthat of the dis- 
criminator, since this adjustment 
controls the limiting action of the cir- 
cuit; whereas, with the discriminator, 
limiting was obtained by a limiter 
stage or stages preceding the detector. 

If the scope is used for align- 
ment, it is connected from point C to 
chassis; and A7 and A8 are adjusted 
for maximum symmetrical response 
at 4.5 mc. The stabilizer capacitor 
Cl must be disconnected while making 
these adjustments, since its imped- 
ance is low enough to bypass the out- 
put signal (60 cps). 

If the circuit were of the un- 
balanced type, the scope would be 
connected across the entire detector 
load, with C7 disconnected as in the 
foregoing. 

The stabilizer capacitor is re- 
connected, and the scope is moved to 
point D. A9 is adjusted to place the 
4.5 -mc marker at the center of the 
crossover lines, and A8 is retouched 
slightly for maximum amplitude and 
straightness of crossover lines. 

When making a VTVM alignment 
of the secondary in an unbalanced 
circuit, a pair of 100K -ohm resistors 
selected to match within ±1 per cent 
are connected in series across the 
diode load resistors; and the junction 
of the two matched resistors is used 
for the connecting point of the com- 
mon lead of the VTVM. The DC probe 
of the VTVM should be connected to 
the output side of the de- emphasis 
network, and the secondary slug can 
be adjusted to obtain an indication of 
zero volts on the VTVM. 

Figs. 10 -22 through 10 -26 are 
actual photographs of response curves 
obtained during alignment of a sound 
IF strip. Fig. 10 -22 shows the curve 
obtained at the limiter -grid resistor. 
The curve obtained across one-hall 
the load resistance of the discrim - 
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Fig. 10 -23. Response Curve Indicating a 

Misaligned Discriminator. 

inator is substantially the same. A 

curve representative of a misaligned 
discriminator is shown in Fig. 10 -23, 
and the response indicative of correct 
alignment appears in Fig. 10 -24. Fig. 
10 -25 shows the response curve ob- 
tained across the ratio -detector load, 
and Fig. 10 -26 is the response at the 
audio take -off point. Both curves 
shown in Figs. 10 -25 and 10 -26 in- 
dicate proper alignment. 

Gated -Beam Sound Alignment 

Alignment of a 6 B N 6 sound 
system can be done using either test 
instruments or a signal from a TV 
station. If a TV signal is used, a 
modulated signal of steady tone such 
as that obtained when transmitting the 
station test pattern is preferred, al- 
though a normafl program trans- 
mission could be used. Alignment 
using the TV signal would be as fol- 
lows: Connect a variable attenuator 
in series with the receiver antenna, 
and adjust the attenuator to reduce 
the signal to a point below the limit- 
ing level of the 6BN6 limiter -detector. 
This point will be evidenced in the 
output by a hiss similar to that heard 
in superregeneration. The sound 
take -off coil, the sound IF coils, and 
the quadrature coil are then adjusted 
for maximum sound of best quality. 
The quadrature coil is connected to 
the quadrature grid, pin No. 6 of the 
6BN6 tube. The buzz or noise control 
is adjusted for minimum buzz or 
noise. This control is found in the 
cathode circuit of the 6BN6, and its 
operation permits selection of t he 

Fig. 10 -25. Response Curve at the Load of 
a Properly Aligned Ratio Detector. 

Fig. 10 -24. Response Curve Indicating a 

Properly Aligned Discriminator. 

bias which will result in quietest 
operation of the 6BN6. If the signal 
strength rises during alignment to 
the point above limiting level, the 
attenuator should be readjusted until 
the hiss returns. 

Alignment using test instru- 
ments would be quite similar to that 
of the preceding paragraph. A 4.5- 
mc frequency -modulated signal is 
introduced at a convenient point ahead 
of the sound take -off coil, and align- 
ment proceeds with adjustment of the 
various coils as just described. If 
preferred, the output level can be in- 
dicated by an output meter across the 
voice coil rather than by relying upon 
the ears alone. 

A few examples of unusual fea- 
tures sometimes found in the sound 
IF amplifier section are discussed in 
the following paragraphs. 

Dynamic Limiter 

Fig. 10 -27 illustrates a feature 
described by the set manufacturer as 
a "dynamic limiter." A portion of 
the incoming IF signal is taken from 
the plate of V10 by C78 and applied to 
the diode plate of V11B for rectifi- 
cation. Capacitor C9 charges to the 
average value of the rectified signal. 
The diode plate is clamped at this 
level, and any positive peak at the 
plate of V10 must exceed this level 
before the diode conducts. This con- 
duction shunts the peak to ground. 
Thus, any sharp amplitude peaks of 
the positive -going plate signal are 

Fig. 10 -26. Response Curve at the Audio 
Take -off Point in a Properly Aligned Ratio 
Detector. 
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'stamina as in Astron capacitors) 

TWO basic conditions must be filled by capacitors 
' to satisfy the need of service technicians: 

Eoart D,n,on Roche International Corr 
1.3 E. AO St New York. N Y. 

In Canada. Charlet W. Po,nlon 
o Alc.no Ave., Toronto 10, Ontario 
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clipped or limited. These positive - 
going plate signals are produced by 
negative -going signals at the grid of 
V10. The positive grid signals are 
limited through the action of R55 and 
C75; therefore, the circuit gives a 

symmetrical limiting action by clip- 
ping both peaks of the signal. 

AVC in the Sound IF 

In Fig. 10 -28, the voltage devel- 
oped across the limiter grid resistor 
R48 is filtered by the action of R47, 
C44, R43, and C43; and it is applied 
to the grid of the first sound IF ampli- 
fier V9 as AVC voltage. 

AVC is seldom applied to the 
sound IF strip in present -day re- 
ceivers, because improved A G C 

circuits in intercarrier receivers 
effectively control both video a n d 
sound levels. 

Before servicing the sound IF 
section, it should be determined, if 
possible, that the trouble lies in that 
section; since defects at other sec - 
tions of the receiver can cause weak- 
ness, distortion, or total absence of 
sound. Usually the behavior of the 
receiver will give some indication 
which helps to localize the trouble. 
For example, if the sound is absent 
in an intercarrier receiver but the 
picture is normal, one would expect 
the sound IF to be at fault; but if 
both sound and video are absent, the 
trouble probably will lie at or before 
the video detector. 

If distorted sound is noticed 
together with excessive contrast or 
indications of overload in the video 
section, that section should be eli- 
minated first before proceeding to 
the sound IF strip. Weak sound, ac- 
companied w it h sound bars in the 
picture, might indicate a misaligned 
sound take -off which was intended to 
function also as a sound IF trap. 
Weak, distorted, or missing sound can 

Fig. 10 -27. Schematic of a Dynamic Limiter. 
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Fig. 10 -28. AVG in a Television Sound Sys- 

tem. 

also be traced to the audio amplifier 
and output stages. 

Since tube failure is the most 
common source of trouble, that pos- 
sibility should be checked first by sub - 
stituting tubes of known good quality 
or by means of a tube tester. 

One should not resort to align- 
ment immediately unless there is 
good reason to suspect that it is out 
of adjustment; however, adjustment 
of the ratio- detector or discriminator 
transformer in an intercarrier sound 
system is fairly easy and may be all 
that is necessary to cure a slight case 
of sound buzz. 

Voltage and resistance checks 
would be next in order; and,that fail- 
ing, one should try some method of 
signal tracing. 

A strong, amplitude -modulated 
signal is injected at the input of the 
IF strip, and the generator is tuned 
to the sound intermediate frequency. 
A high -gain scope equipped with a de- 
modulator probe is then applied stage 
by stage until the trouble is localized. 
The probe should be of the high -im- 
pedance type to prevent loading and 
detuning of the IF transformers. 

If the IF strip employs a limiter 
stage, a demodulator probe will not 
be necessary at the grid of that stage 
or for the stages following, since the 
limiter also functions as an AM de - 
tector. Normally, the gain of a 

limiter stage is not great, being ap- 
proximately five. If the limiter is 
not functioning as such, it will act as 
an amplifier to AM signals and the 
receiver will be noisy. 

Open screen and cathode bypass 
capacitors will result in loss of gain 
due to degeneration. Open grid -lead 
capacitors in the limiter circuits will 
impair the limiting action. 

Exaggerated high -f r e q u e n c y 
response giving a marked hissing 
effect to speech might indicate an open 
capacitor in the de -emphasis network. 

PAUL C. SMITH 

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

results because of the fact that a 
pentode tube with no voltage on its 
screen has very little or no plate 
conduction. 

Fuse M1 may open, in which 
case there is no plate voltage applied 
to the horizontal- output tube; hence, 
no high voltage is developed. There 
are any number of things which can 
cause the fuse to open. The first 
two things you might check are the 
damper tube andthe horizontal -output 
tube, since these are the components 
which most often cause the fuse to 
blow. Sometimes the fuse blows from 
a surge in the line voltage. 

If R3 opens, the high -voltage 
rectifier obviously has no filament 
voltage and therefore cannot produce 
the high voltage. 

A breakdown within C3 causes 
a grounding of the 1B3GT cathode 
and produces an abnormally high 
plate- current flow through the tube. 
A breakdown of this kind very often 
causes the 1B3GT to become gassy, 
and a loss of high voltage results. 

An open condition in R4 ob- 
viously causes a loss in the raster, 
because this condition blocks the 
passage of high voltage to the anode 
of the picture tube. 

If C4 becomes shorted, a loss 
of the raster occurs because the 
280 -volt line is shorted to ground; 
and fuse M1 blows as a result. 

If either C5 or C6 should be- 
come shorted, a loss of high voltage 
takes place because of the excessive 
load on the circuit. Fuse M1 can 
blow, or the horizontal -output trans- 
former and the damper tube can be 
damaged. 

The shorting of C7 in the yoke 
may cause loss of the raster by over - 
loading the circuit. 

Blooming 

Blooming may be caused by any 
of the following tubes becoming weak: 
the horizontal -output tube, the high - 
voltage rectifier, the damper tube, 
or even the power rectifier. With 
some sets, a weak power rectifier 
does not cause blooming; but instead 
it brings about either a small raster 
or a dim one. Likewise, a weak damp- 
er does not always cause blooming; 
it sometimes produces a dam p e d 
series of vertical shadow bars in the 
picture. Insufficient drive on the grid 
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of the horizontal- output tube can 
cause blooming. 

With age, R4 often increases in 
resistance and causes a great deal of 
blooming. 

If the value of R3 increases, 
the filament of the 1B3 may not have 
sufficient voltage applied to it. Its 
emission becomes low, and may re- 
sult in blooming. 

Narrow Picture 

A narrow picture may be caused 
by either the horizontal -output tube, 
the damper tube, or the power- recti- 
fier tube becoming weak. It can also 
be caused by insufficient drive on the 
grid of the horizontal- output tube. If 
the drive does not appear to be what 
it should be, the preceding stage 
should be checked. This should be 
followed by a check of the components 
directly connected with the horizon- 
tal- output stage. 

If C2 opens, the voltage on the 
screen of the 6BQ6GT decreases and 
consequently the output of this tube is 
reduced. The same effect results if 
the value of R2 increases. 

Troubles in the damper c a n 
sometimes cause insufficient width. 
C4 may open and thus affect the oper- 
ation of the damper and cause a change 
in the boost voltage. 

Since this set does not contain 
a width or horizontal -linearity con- 
trol, there is consequently no adjust - 
ment for correcting a narrow picture. 

Horizontal Foldover 

Before checking other compo- 
nents for failure, one would be wise 
to substitute first a new horizontal - 
output tube in an attempt to eliminate 
foldover. If this does not help, try 
substituting a new damper tube; this 
stage may also cause foldover. If C2 
develops a high- resistance leak, a 
foldover in the center of the raster 
can occur. The reason for the fold - 
over is that a leakage in C2 frequently 
produces a drastic change in the 
waveform of current through the 
horizontal- output tube. 

A defective horizontal-output 
transformer or yoke can cause fold - 
over. If you have one of the new in- 
struments being manufactured f or 
testing flyback transformers and 
yokes, the suspected units can be 
checked without removing them from 
the chassis. 

Improper Horizontal Linearity 

Since this set does not contain 
a horizontal- linearity control, line- 
arity trouble must be caused by a 
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failure or change in value of some 
part of the circuit. The best way to 
start on this problem is by substitut- 
ing the horizontal -output tube and the 
damper tube, since weakness in either 
of these tubes can have an effect upon 
the linearity of the raster. 

Check the waveform on the grid 
of the horizontal -output tube with an 
oscilloscope. If it is not satisfactory, 
check the coupling capacitor Cl and 
the grid resistor Rl. Also check the 
components of the preceding stage. 

Trapezoidal Raster 

A trapezoidal pattern is almost 
always caused by a defective deflec- 
tion yoke; therefore, when this trou- 
ble occurs, replace the yoke with a 
new one. There is one exception to 
this rule. If the horizontal- output 
transformer has just been replaced 
and a trapezoidal pattern is then 
noticed, it is entirely possible that a 
mismatch is causing the trapezoidal 
raster. 

TEST RECEIVER No. 2. 

Let us now consider the circuit 
shown in Fig. 3. This circuit is a 
little more complex. It contains a 
width control and a few other features 
which the other did not contain. 

No Raster 

In this receiver as well as in 
the simpler one, we found that defects 
in a variety of components could cause 
the raster to be lost; hence, the tech- 
nician may have to make voltage and 
resistance measurements in order to 
isolate this trouble. 

If C 1 becomes open, leaky, or 
shorted, the set may lose sweep. If 
this capacitor is leaky or shorted, a 
positive voltage is placed on the grid 
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Fig. 2. Partial Sche- 
matic of Test Re- 
ceiver No. 1. 

of the horizontal -output tube, and the 
tube draws excessive current. If it is 
open there is no drive on the grid of 
the tube, no bias is developed, and 
excessive plate current flows. The 
tube can be damaged as a result. 

If the grid resistor R1 increases 
in value or opens entirely, the grid 
goes negative, cuts off the plate cur- 
rent, and causes a loss of raster. 
The reason the grid goes negative when 
R1 is open is because of the presence 
of Cl and C2. These two capacitors 
allow a negative charge to accumulate 
and to bias the grid beyond cutoff. 

If R2 opens, there is not enough 
capacity in the grid alone to permit 
the accumulation of a charge of suffi- 
cient value to cut off the tube; instead 
a high plate current flows and damages 
the tube. 

If the drive controlC2 becomes 
shorted, it grounds the sweep signal 
and causes a loss of raster. 

There may or may not be a 
great deal of damage if C3 becomes 
shorted. The extent of damage de- 
pends upon whether or not the fuse 
blows. Since the fuse in this receiver 
is in the secondary of the power 
transformer, it may not blow in time 
to protect the components of the 
horizontal- output circuit. If the fuse 
fails to protect the circuit, the com- 
ponents which stand to be affected and 
possibly ruined are the deflection 
yoke, the horizontal -output transfor- 
mer, and the screen -dropping re- 
sistor R3. If R3 opens, voltage is re- 
moved from the screen of the hori- 
zontal- output tube and the plate 
current is cut off. 

If R4 opens, the B+ is removed 
from the horizontal- output circuit and 
loss of the raster occurs. If either 
R5 or R6 opens, the high current 
through the other resistor may cause 
it to open also. If this happens, the 
same effect as an open resistor R4 
results. 

If C4 becomes open, the hori- 
zontal sweep collapses, and the high 
voltage fails. 

If the AGC winding of the trans - 
former T1 (or any other portion of the 
transformer, for that matter) becomes 
shorted, the shorted condition throws 
a heavy load on the primary and may 
cause damage to the transformer or 
to the output tube. 

At first glance, one would not 
expect C5 to cause a loss of high 
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voltage when it opens; but it can do 
exactly that, because no boost B+ is 
developed without C5 in the circuit. 
If C5 shorts, however, it either blows 
the fuse or burns R4, R5, or R6. With 
no B +, there obviously can be no 
sweep. 

R7 may be open, in which case 
there is no rectification by the high - 
voltage rectifier and therefore no 
high voltage. 

Ti may be tested in the same 
manner as the transformer in the 
other circuit we discussed. If L1 or 
L2 should become shorted, the heavy 
load on the circuit causes excessive 
plate current to flow in the horizontal - 
output circuit; and there is the pos- 
sibility of permanently damaging the 
output tube. If L2 becomes open, it 
causes a loss of raster. 

Blooming 

Weak tubes are the most com- 
mon causes of blooming. If C3 de- 
velops a leak or an open, either 
condition may cause reduced plate 
current in the horizontal- output tube 
and therefore cause blooming. Also 
check R4, R5, and R6 for increased 
resistance. 

Narrow Picture 

A weak output tube frequently 
causes a narrow raster. If C5 be- 
comes leaky or if C3 becomes either 
leaky or open, these conditions also 
cause a narrow raster. If none of 
these defects are found, then check 
the horizontal- deflection coils. 

Improper Horizontal Linearity 

Poor linearity may be caused by 
C4 becoming leaky or shorted, since 
this condition affects the shape of the 
signal applied to the deflection coils. 
C6 can be open and cause the same 
effect, usually to a larger degree. 

Trapezoidal Raster 

A trapezoidal raster can be 
blamed almost exclusively upon the 
yoke. 

Excessive Width 

An open width control L1 may 
cause the raster to be too large and 
in a few instances slightly dimmer 
than normal. Adjustment of the width 
control does not affect the size of the 
picture when this trouble exists. 

Henry A. Carter 

and 

Calvin C. Young, Jr. 
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Examining Design Features 

(Continued from page 11) 

diode. The cathode of the noise clip- 
per is tied directly to the cathode of 
the sync separator. A composite 
video signal with a positive polarity 
is fed to the plate of the noise clipper 
through capacitor C 1. When the video 
signal is applied to the 12AU7, the 
tube conducts; and two conditions re- 
sult from this action. The first con- 
dition is the development of a positive 
potential on the cathode of the sync 
separator because of current flow 
through resistor R4. The second 
action is the charging of capacitor 
Cl. This results in a negative voltage 
on the plate of the noise clipper, and 
the tube will cease to conduct. Capa- 
citor Cl will then discharge through 
resistor R1. This discharge action 
is very slow because of the long time 
constant involved. A positive voltage 
sufficient to cause conduction of the 
sync clipper occurs only during the 
presence of a sync pulse from the 
video amplifier. The positive voltage 
developed at the cathode of the sync 
separator by the conduction of the 
noise clipper will occur only during a 

sync pulse and will be a very low 
value. When a noise pulse of large 
amplitude appears at the plate of the 
noise clipper, the tube will conduct 
more than during a sync pulse. This 
causes a greater voltage to be devel- 
oped at the cathode of the sync sepa- 
rator. The noise pulse on the grid 
of the sync separator must overcome 
this additional bias and is thus made 
ineffective. This is the method by 
which noise immunity is provided in 
this receiver. 

Sweep Section 

The output from the sync sepa- 
rator is fed to an integrating network 
for use in the vertical -sweep system 
which uses the two triode sections of 
a 12BH7 as a multivibrator. Synchro- 
nization of the multivibrator is ac- 
complished by feeding the pulse from 
the integrator network to the plate of 
one of the triode sections. The cath- 
ode circuit of this section contains the 
vertical -hold control. The other tri- 
ode section is also used as the vertical 
output for feeding a pu Is e to the 
vertical -deflection coils. The cathode 
circuit of this tube contains the verti- 
cal- linearity control. A height control 
is also provided in the system. A 
pulse from the vertical -sweep section 
is also fed to the picture tube to pro- 
vide retrace blanking. 

Horizontal -Sweep System 

The sync pulses from the sync 
separator are coupled to the hori- 
zontal -sweep section through a 150 - 
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Fig. 2. Noise -Clipper 
Circuit. 

12AU7 
NOISE CLIPPER 

TO 
VIDEO NAP 

6AU6 
SYNC SEP 

Bi 

mmf capacitor. A 6AL5 is used to 
provide horizontal AFC. A 12AU7 is 
connected as a cathode -coupled multi - 
vibrator. A more stable system is 
provided by the use of a ringing coil 
in the plate circuit of one section of 
the multivibrator. T he horizontal 
pulses are applied to the grid of the 
6BQ6G horizontal -output tube. 

High -voltage rectification is 
accomplishedby a 1B3GT. A 6AX4GT 
is connected as the damper. Controls 
in the horizontal -sweep system include 
those for horizontal hold, width, and 
horizontal linearity. The horizontal - 
hold control is the only one of these 
that is accessible from the front of 
the receiver. 

AGC 

A keyed AGC system is used in 
this receiver. A separate winding on 
the horizontal -output t r a n s f or me r 
provides the pulse necessary for oper - 
ation of this system. The triode sec - 
tion of a 12AU7 is the AGC tube. 
There are two controls for the AGC 
system. The LOCAL -DISTANT switch 
is located in the cathode circuit of the 
12AU7. When this switch is placed in 
the DISTANT position, it shorts out an 
8,200 -ohm resistor and raises the 
positive voltage applied to the cathode. 
A 750,000 -ohm potentiometer is used 
to control the amount of AGC applied 
to the video IF amplifiers. This,po- 
tentiometer is labeled "AGC CON- 
TROL" and is located on the rear of 
the chassis. 

Fig. 3. A Schematic 
of the Motorola Vol - 
umatic Control. 

Power Supply 

The power supply in this re- 
ceiver is conventional and requires 
little explanation. It contains a single 
5U4G as a full -wave rectifier. The 
output of this supply is approximately 
265 volts. 

Mechanical Features 

The safety glass on these re- 
ceivers may be removed without re - 
moving the chassis. This provides 
easy access to the picture tube for 
cleaning purposes. 

A dial light is also provided to 
indicate the channel that is in oper- 
ation. If it be c o me s necessary to 
replace the picture tube, it should be 
noted that two pieces of electrician' s 
tape are fastened to the corner that 
is nearest the tuner. Care should be 
taken to see that this tape is placed 
on the new picture tube for the pur- 
pose of eliminating reflections on the 
tube and safety glass from the dial 
light. 

The mounting bracket for the 
picture tube is on the chassis. This 
permits the tube and chassis to be 
removed from the receiver as a 

single unit. 

WESTINGHOUSE CHASSIS V- 2260 -12 

The V- 2260 -12 chassis is the 
same as the V- 2260 -14, with the ex- 
ception of the tuner. The tuner used 
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in this model is a 16- position switch 
type and is designated V- 12400 -1. 
There is a socket on this tuner for 
connection of a UHF tuner. A 6X8 is 
used as the mixer and oscillator, and 
a 6BQ7A or 6BZ7 is used as the RF 
amplifier. 

MOTOROLA VOLUMATIC CONTROL 

Motorola has introduced a new 
feature into its line of automobile 
receivers. This feature is termed 
" Volumatic Control." Its purpose 
is to regulate the level of audio from 
the receiver under conditions of vary - 
ing signal strength. These conditions 
may occur when tuning to different 
stations or may be attributed to the 
proximity of viaducts, bridges, tall 
buildings, and other objects which 
cause attenuation of the signal. 

Volumatic control is provided 
in addition to the normal AVC in the 
receiver and is entirely automatic in 
its operation. 

A new type of tube was developed 
specifically for use in this circuit. It 
is the 6CR6 which is a combination 
diode and pentode tube having a com- 
mon cathode. The pentode section is 
a remote cutoff type and is used as 
the first stage of audio amplification. 

The operation of this tube and 
its associated circuit may be more 
easily seen by referring to the sche- 
matic of Fig. 3 which is a partial 
schematic of the Motorola Model 404 
receiver. 

The diode section of the 6CR6 is 
used for detection and for development 
of the AVC voltage. The audio voltage 
from the volume control is fed to the 
control grid of the 6CR6 through the 
capacitor C 1. 

The departure from conventional 
systems occurs when the AVC voltage 
is also fed to the control grid of the 
6CR6. A 2.2- megohm resistor R4 is 
used for isolation in this circuit. The 
operating point of the audio amplifier 
will then be determined by the level 
of AVC voltage. 

If the incoming signal decreases 
in strength, this will be reflected in 
the amount of AVC voltage that is 
developed. The AVC voltage will then 
shift the operating point of the audio 
amplifier so that an increase in amp- 
lification occurs. The level -of audio 
will increase to compensate for the 
loss in signal strength. At the same 
time the AVC voltage has increased 
the amplification of the IF stages. 

DON R. HOWE 
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TV Colormath 

(Continued from page 19) 

cause shimmering sound -bar patterns 
on the picture tube. 

The first chroma block is the 
bandpass amplifier. This circuit 
feeds the I and Q synchronous de- 
modulators. In order to prevent the 
passage of the color burst through 
the bandpass amplifier, a gating pulse 
from the horizontal -output transform- 
er is used to blank this burst OFF 
from the I and Q demodulator cir- 
cuits. In some cases, this is done by 
applying the gate pulse in negative 
polarity to the suppressor grid of the 
bandpass amplifier. This cuts the 
tube OFF during the time of the color 
burst and prevents its transferal to 
the demodulator circuits. Although 
the burst occurs during the blanking 
interval and might seem to have no 
theoretical effect on chroma infor- 
mation, the presence of the burst is 
capable of affecting DC restorer 
action. 

When no color sync burst exists, 
such as monochrome transmission, 
the color killer disables the bandpass 
amplifier by applying a high negative 
control -grid bias. Although no I and 
Q signals are transmitted for mono- 
chrome transmission (as detailed in 
previous sections), the higher fre- 
quencies in the Y channel and inter- 
ference occurring around the color - 
carrier frequency would cause 
spurious chroma- section response if 
the bandpass amplifier were allowed 
to function. 

The Y signal is also coupled to 
the burst amplifier. A burst gate is 
incorporated in this circuit. The 
purpose of this gate is to pass only 
the color sync burst which occurs 
approximately 0.4 microseconds after 
each horizontal sync pulse. One type 

RECOVERED 
RED VECTOR 

\ 
I=+0.6 

Q = +0.21 

Fig. 1 ID. Recovery of the Red Vector in 
Terms of I and Q Instantaneous Voltages 
for a Red Transmission. 
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Fig. 11C. Recovery of the Red Vector in 
Terms of the R -Y and B -Y Color- Difference 
Signals. 

of gate circuit holds the tube gain ta 
zero by a negative suppressor -grid 
voltage. A pulse from the horizontal- 
output transformer is delayed 0.4 
microsecond and is applied to this 
suppressor. This pulse gates the tube 
ON for the duration of the 8- to 10 - 
cycle color sync burst which is ap- 
plied to the control grid. 

The burst amplifier feeds the 
APC (automatic phase control) loop 
which locks the local oscillator on 
frequency and on phase of this burst. 
Color fidelity depends greatly upon 
the accuracy of this portion of the 
receiver. Actually, a value close to 
5 degrees (approximately 6 milli - 
microseconds) of the transmitted 
burst may be maintained in practical 
circuits.. This phase accuracy is 
more than adequate for excellent 
color fidelity. The APC loop is fur - 
ther discussed later. 

The 3.579545 -mc local carrier 
feeds the I demodulator directly and 
the Q demodulator through a 90- 
degree phasing circuit. One typical 
design is to excite the suppressor 
grids of the demodulators with the 
CW signal from the local carrier, 
whereas the control grids receive the 
chrominance signals from the band - 
pass amplifier. T h e local carrier 
supplied to the I demodulator has the 
phase of t + 123 °. Since the local 
carrier supplied tothe Q demodulator 
is fed through a 90- degree phasor, 
the excitation is in quadrature to that 
of land results in a phase of Lit + 33 °. 

As a specific example, we may 
examine the recovery of the red 
vector. This recovery is shown in 
Fig. 11C. For this specific example, 
the chrominance signal along the I 
axis is the B - Y component of the red 
signal. That along the Q axis is the 
R - Y component. The outputs of the 
I and Q demodulators then contain a 

vector corresponding to that of the 

transmitted red vector. Synchronous 
demodulators express an output amp- 
litude which depends upon the phase 
angle with respect to the reference 
color sync burst and upon the instan- 
taneous voltage. Instantaneous output 
is a product of signals applied to de- 
modulator grids and are sometimes 
termed " product demodulators." 

To become thoroughly familiar 
with the chrominance system, we 
may watch this action in terms of the 
actual I and Q vectors for a red sig- 
nal. Although it is good practice for 
the reader to figure from the equation 
given earlier the values of color -dif- 
ference signals and of the I and Q 
components for each definite color, 
Table I may be used. 

Note that for a red transmission 
I = +0.6 and Q = +0.21. Placin& these 
vectors along their respective axes, 
as in Fig. 11D, we again see that 
these respective amplitudes and the 
polarities of I andQ express the amp- 
litude of the red vector. 

For another example, consider 
magenta (red plus blue). From Table 
I, we note that values of I and Q for 
magenta are +0.28 and +0.525, 
respectively. Fig. 11E shows the re- 
covery for the magenta transmission. 

Fig. 11F shows the functions 
in terms of I and Q for all primary 
colors and their complements. Note 
that the quadrature system rotates 
through 360 degrees by simple amp- 
litude relations in positive or negative 
values. 

For frequencies up to 500 kc, 
double -sideband chrominance signals 
prevail. For this condition, the 
double sidebands of the I signal add 
together in the I demodulator , whereas 
the double sidebands of the quadrature 
(Q) signals cancel and produce no out- 
put in the I channel. Similarly, the 

Fig. 1 1E. Recovery of the Magenta Vector 
in Terms of I and Q Instantaneous Voltages 
for a Magenta Transmission. 
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Q sidebands add in the Q demodulator, 
whereas I signals cancel and produce 
no output in the Q channel. 

It is recalled that the I channel 
is wideband. For frequencies up to 
500 kc, double sidebands prevail; but 
above this frequency up to 1.3 mc, the 
I carrier is single sideband. This 
type of modulation results in two sets 
of equal sidebands, one set in phase 
with the carrier and the other set in 
quadrature with the carrier. The 
quadrature components of the I chan- 
nel will obviously crosstalk in the Q 
channel, since this is actually a quad - 
rature component of the I channel. 

This is the reason for the 0 to 
.5 -mc filter in the block diagram of 
Fig. 11A. Crosstalk from the I chan- 
nel into the Q channel occurs at fre- 
quencies above 500 kc. By limiting 
the response of this channel to its 
useful range of 500 kc, this inter- 
ference is prevented. Since the Q 
sidebands are double, no crosstalk 
occurs from the Q to the I channel. 
The I- channel de la y network also 
filters above 1.5 mc. Thus, the I- 
channel delay and filter and the Q 
filter eliminate the higher frequency 
Y- channel components passed by the 
chroma bandpass amplifier pre- 
viously described. 

The I and Q outputs are fed to 
phase splitters, so that positive and 
negative values of each are fed to the 
matrixer along with the Y signal. 

While the wideband receiver 
just described gives 140 lines of 
resolution in the orange -cyan color 
areas, the narrow -band receiver of 
Fig. 11B is more economical and 
somewhat simpler in circuitry. Note 
that the locally injected carrier cor- 
responds to the R - Y and B - Y axes 
instead of I and Q axes. The color - 
difference signals are then directly 
demodulated, and a single matrixer 
is used to extract the G - Y component. 

This receiver must limit both 
color -difference channels to 500 kc 
to prevent spurious response. Since 
bandwidths are equal, the only delay 
line necessary is that for the Y 
channel. 

The wideband receiver must 
use a matrixer to obtain the color - 
difference components. The receiver 
of Fig. 11B, since it obtains the color - 
difference signals directly from de- 
modulation, needs no additional 
matrixer other than G - Y for this 
purpose. With R - Y voltage applied 
to the red cathode and Y voltage ap- 
plied to the common grids, the grid - 
cathode voltage is ER. A similar 
condition exists for the other t w o 
sections for their respective colors. 
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TABLE I 

COLOR SYSTEM RELATIONSHIPS FOR PRIMARIES AND THEIR COMPLEMENTS 

Transmitted 
Color 

EG E 13 E13 Ey G- Y R- Y R- i Q I 

Green 1 0 0 0.59 0.41 -0.59 -0.)9 -0.525 -0.28 

Yellow 1 1 0 0.89 0.11 0.11 -0.89 -0.31 +0.32 

Red 0 1 0 0.3 -0.3 0.7 -0.3 +0.21 +0.60 

Magenta 0 1 1 0.41 -0.41 1).3-)9 0.59 +0.525 +0.28 

Blue 0 0 1 0.11 -0.11 -0.11 0.89 +0.31 -0.32 

Cyan 1 0 1 0.7 0.3 -0.7 0.3 -0.21 -0.60 

EG, ER, and ER are the green, red, and blue voltages, respectively, of the 
camera channel. Thus, yellow equals green and red minus blue, magenta equals 
red and blue minus green, and cyan equals green and blue minus red. 

It was mentioned previously 
that color fidelity is influenced to a 
great extent by the accuracy of the 
APC loop. We are faced with two 
distinct characteristics of this portion 
of the circuitry: 

1. AFC for pull -in to synchroni- 
zation. 

2. APC for phase stability after 
synchronization. 

At the time of this writing, 
various circuits are being considered 
for this function. The service techni - 

cian will probably encounter a greater 
variance in this circuitry of the re- 
ceiver than in any other portion. 

The merit of a color sync sys- 
tem is judged by its stabilization time. 
This factor is the sum of the two 
characteristics just given, the fre- 

COS AXIS 

quency pull -in plus the phase pull-in. 
When switching from one station to 
another, a frequency pull -in of one 
second or less is ordinarily consid- 
ered satisfactory. Phase pull -in for 
a correctly functioning c i r cuit is 
instantaneous after sync is e s - 
tablished. 

Consider the number of factors 
concerned in the color sync system. 
First, the conventional horizontal and 
vertical noise -immune sync control 
must be established. Then the color 
sync burst must be gated on, the 
width of this gate pulse being an im- 
portant function. Then the AFC func- 
tion must determine a frequency 
difference between the burst frequency 
and that of the local oscillator being 
controlled and must recognize it 
from noise. The APC must then lock 
the local oscillator phase with that of 
the color sync burst. 

Q.. 

BYS,S ..ïL,%,S f- .¡ 3 
1 e 
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Fig. 1 1 F. Functions of 
the Primary Colors 
and Their Comple- 
ments in Terms of I 

and CI. 

Let us consider what might 
seem at first a paradox. It is well - 
known that the ordinary AFC circuits 
with which the reader should be fa- 
miliar work from a phase -difference 
principle. That is, two waves are 
compared with a discriminator cir- 
cuit, and a frequency or phase differ- 
ence results in an amplitude difference 
which appears as a DC. correction 
voltage for the reactance tube. Fre- 
quency difference and phase difference 
are one and the same to this circuit. 
Therefore, the reader might argue 
that when frequency pull -in occurs, 
the phase of the local oscillator must 
also be correct. 

This is to emphasize that tim- 
ing information furnished by the sync 
burst consists only of a phase refer- 
ence, since it is not possible to 
identify one cycle from another in a 
continuous sine wave. However, it is 
possible for the local oscillator to 
pull in yet be in phase error with re- 
sultant loss of color fidelity. One 
cause could be detuning of the color 
sync circuit. This shifts the phase in 
either direction, depending upon the 
direction of detuning. Another cause 
wouldbe an aperiodic noise level such 
that the vector sum of burst and noise 
would change the effective phase angle. 
Echoes (the cause of ghost images) 
can have the same effect on the sync - 
burst phase. Improper width of the 
gating pulse or other gating- circuit 
troubles may result in phasing errors. 

Therefore, the technician will 
encounter more elaborate circuits for 
local -oscillator control than those of 
conventional receivers. APC 1 o o p 
gain is ordinarily employed to dis- 
criminate better against noise. The 
burst is sometimes amplitude limited, 
then amplified and effectively time 
integrated. Time integration simply 
means that the sync -burst phase is 
averaged over a short period of time 
so that the loop functions as a result 
of past experience, minimizing the 
effect of tube thermal or other noise. 

One type of circuit employs a 
crystal ringing circuit excited by the 
burst. It has a high Q- filter circuit, 
and has amplitude -limiting charac- 
teristics. Although APC circuits are 
initially more complex than hereto- 
fore, the stability is such that many 
receivers will have for the customer 
no hold control for the color sync. 
An over -all phasing control, however, 
will be found on the front panel in 
most cases, with separate controls 
on the chassis or rear panel. It will 
be important for the service techni- 
cian to familiarize himself with tun- 
ing and adjustment procedures for 
this loop. 

Harold E. Ennis 



Shop Talk 
(Continued from page 5) 

Since significant frequency 
variations can be expected to occur in 
niost moderately priced equipment, a 
useful standard to have available is a 
built -in crystal oscillator. With this, 
you can periodically check the ac- 
curacy of the indicating dial; and if 
frequency drift does occur, it can be 
corrected. In this writer's opinion, 
the ability to check dial calibration is 
of far greater importance than many 
of the so called extra features that 
are frequently stressed. 

Also desirable in AM generators 
are large dials with many frequency 
markings plus, perhaps, a vernier 
dial. Very few of the frequencies 
that we use in television RF and IF 
circuits have whole values, such as 
81 mc or 50 mc. Most are such odd 
combinations as 44.1 mc, 65.75 mc, 
or 21.25 mc; and since dials are cali- 
brated in whole and half values, set- 
ting the dial to 44.1 mc can become a 
hit -and -miss proposition. Except in 
the very high -priced instruments, it 
is not feasible to provide line calibra- 
tions every .1 mc; but with a fairly 
large scale and a vernier dial, you 
can come quite close to this value. 

THANK YOU, Mr. Serviceman 

your preferred brand! 
In a recent nationwide survey *, radio and TV servicemen were 
asked this question: "What brand of replacement speakers do 
you prefer? Why ?" QUAM was first in number on mentions -- 

almost 301% more than the next most preferred brand. 

here are some 

typical comments 

about QUAM 

speakers by 

these servicemen 
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* Conducted by Brand Name Surveys of 
Chicago, Illinois, May 1954. 

"Adjust -a -Cone feature- ruggedness" 
"Complete range of sizes and types" 
"Stand up best in service" 
"Include hardware for easier 
installation" 

"Good construction" 
"Listed in Sams' Photofacts" 
"Heavier magnets" 
"Good quality at a reasonable price" 
"Always satisfactory" 

ask for QUAM the quality line, for ALL your speaker needs 

QUAM - NICHOLS COMPANY 
234 EAST MARQUETTE ROAD CHICAGO 37, ILLINOIS 

A consideration that becomes 
more and more important as the fre- 
quency is raised is the level of the 
signal output. A common method of 
specifying this feature is for the 
manufacturer to state, " Output up to 
0.1 volt." Seldom does this mean 
that you can obtain up to 0.1 volt at 
every generated frequency. What it 
usually indicates is that at some fre- 
quency or perhaps at a limited range 
of frequencies, an output of .1 volt 
will be obtainable. At all other fre- 
quencies, the maximum signal level 
will be less than .1 volt. Generally 
speaking, the output level falls off 
rapidly as the frequency is raised. 
This is a region, unfortunately, where 
high signal level is needed most. 

You can, if you wish, check the 
variation in output level yourself. 
Place the generator in operation, and 
apply its output across terminals A 
and B of the circuit shown in Fig. 1. 
Resistor R1 should equal the output 
impedance (usually about 50 ohms) 
of the generator. Resistor R2 has a 
value of 500 ohms. R3 is variable, 
and initially it is set so that all of its 
resistance is in the circuit. Then the 
signal -generator frequency is varied 
from one end of its range to the other 
until the point where maximum output 
is obtained. At this frequency, R3 is 
adjusted until the meter reads full 
scale. The output at all other fre- 
quencies can then be compared to 
this maximum value. 

Note that the foregoing method 
indicates only relative values, but 
these are all you need to know. When 
the output voltage is low, the meter 
indication will be lower than it should 
be (because of the square-law oper- 
ation of the rectifiers at this low 
level); but this again is not overly 
significant when you are concerned 
only with relative values. Once set 
up, the circuit will work up to 100 mc, 
providing short leads a r e used. 
Beyond 100 mc, the results become 
less reliable because of other effects 
such as stray capacitance and lead 
resonance. 

The output of a generator is 
sometimes checked by modulating its 
signal, detecting the modulated signal, 
and observing the audio note on a 
scope screen as the generator fre- 
quency is varied from one end of its 
range to the other. The fallacy in this 

500" 
0 -20K 

IN34 OR EQUIVALENT 

R2 R3 
IN34 OR 
EQUIVALENT 

* RI = OUTPUT IMPEDANCE Or GENERATOR 

50 AMP 
MOVEMENT 

Fig. 1. Circuit for Checking Output Level of 
Signal Generator. 
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approach is that only the amplitude 
of the modulating audio signal is being 
checked. This is not a true indication 
of the amplitude of the RF signal, 
unless the precentage of modulation 
is maintained throughout the RF range. 
Since this is not done in most 
instruments, this procedure is not 
recommended. 

No matter how good a generator 
may be, output level variations will 
be encountered. This is actually not 
your concern. What is important, 
however, is how low the maximum 
output goes, say at the high fre- 
quencies. Make sure you have enough 
signal with which to work. 

It is said that one of the reasons 
for the rather high divorce rate in 
this country is the fact that you do not 
really get to know a person until you 
have lived with him or her. The same 
is true of instruments. When you 
have worked with an instrument for 
a while and have come to like it, try 
to fix in your mind those features of 
the unit that particularly suit you. It 
may be portability; ease of operation; 
a simple, uncluttered dial; accuracy; 
or extended range. Note these features 
carefully, and then use them as 
standards in choosing new equipment. 
Most people do this subconsciously; 
but if you do it knowingly, it is this 
writer's experience that you will be 
able to make definite decisions faster 
and more satisfactorily than you ever 
have before. 

Review. Everybody knows 
what a fuse is and what it does. 
Undoubtedly, every reader of the 
PF INDEX has changed a fuse some- 
time in his life; but that is about as 
far as the general knowledge extends. 
Not so well known is the fact that 
there are three types of fuses for 
electronic circuits and that each has 
a specific application where it can 
best provide the protection that it is 
designed to give. 

Two excellent articles on fuses 
have appeared recently. One was 
written by E. V. Sundt on "Proper Uses 
of Fuses," and the other was written 
by J. C. Lebens on "TV and Radio 
Chassis Protection." The first article 
appeared in the December 1953 issue 
of Electronic Design magazine, and 
the second was published in the 
February 1953 issue of Service 
magazine. 

Electronic Design is published 
monthly by the Hayden Publishing 
Company, 127 East 55th Street, New 
York 22, N. Y. It is available without 
charge to design and development 
engineers on the engineering staffs of 
electronics manufacturers. Service 
magazine is published m ont hl y by 

Bryan Davis Publishing Company, 52 
Vanderbilt Avenue, New York 17, N. Y. 
Subscription rates are $2.00 yearly 
in the United States and Canada. 

When properly installed, a fuse 
protects the equipment against over- 
loads and burnouts and prevents 
u n n e c e s s a r y power interruptions 
caused by spurious current surges. 
The three types of fuses that one 
commonly encounters in electronic 
circuits and associated equipment are 
the high -speed type, the medium lag, 
and the Slo -Blo or Fusetron type. 
(The words Slo -Blo and Fusetron are 

registered trade names, the first one 
belonging to Littelfuse, and the second 
to the Bussman Manufacturing 
Company.) 

The high -speed or fast -acting 
fuses do not have an appreciable time 
lag once their specified rating is 
exceeded. For all currents up to the 
indicated value, they will hold indefi- 
nitely. At 150 per cent of rated value, 
they will open up within 10 seconds. 
These units are designed to protect 
equipment where lag characteristics 
would be detrimental. Ammeters, 
milliammeters, and voltmeters fall 
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within this category; hence, high- 
speed fuses would be employed in 
these circuits. 

The medium -lag fuse has the 
greatest number of applications, being 
t h e type that is used normally in 
fusing the input power line to a piece 
of electrical equipment. Actually, 
what primarily needs to be protected 
in most instances is the power supply, 
since any current overload will 
generally affect the power trans- 
former or the rectifier, or both. 
Table I lists the recommended fuse 
to use with various wattages. A 

power -line voltage of 115 volts is 
assumed. 

The third type of fuse is the 
Slo -Blo or Fusetron fuse. These are 
designed primarily for circuits in 
which there occur periodic or tran- 
sient current surges not harmful to 
the equipment. In these circuits, 
high- or medium -speed fuses would 
open and cause a nuisance difficulty. 
One logical application of a long -time- 
lag fuse would be in motors which 
have high -starting- current surges. 
Another place where these units would 
be especially useful would be in 

"Better than Originals!" ill THIS IS 

7*.séall 
THE NEW PLASTIC- COATED 

H. V. COIL WITH 

4 -WAY 
BETTER PROTECTION! 
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ments for over 100 Emerson TV Mod- 
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More PLASKOIL 
units now available 

FB412- Specific 
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83 Airline, 
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flyback with AGC 
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G.E. Type replacement 
flyback. 

FB404- Direct -Drive replacement 
flyback for RCA, Capehart, 
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TABLE I 

SIZES OF MEDIUM -LAG FUSES 

FOR 

VARIOUS POWER REQUIREMENTS 

ON 115-VOLT AC LINE 

Power Required 
(watts) 

40 -65 

65 -100 

100 -150 

150 -250 

250 -350 

350 -450 

Fuse Rating 
(amperes) 

1 

1 1/2 

2 

3 

5 

6 

intermittent systems in which the 
current rises and falls rather sharply. 
The slight expansion and contraction 
of a fuse element many hundreds of 
thousands of times can cause cyclic 
fatigue with subsequent failure of the 
fuse element, and time -delayed 
elements give better service under 
these conditions. 

Underwriters' specifications for 
medium- and long -time fuses state 
that they must be capable of carrying 
110 per cent of their rated current 
continuously when installed in a 
single fuse holder. Under these 
same conditions, the fuse must open 
at 135 -per -cent load within 60 minutes 
and at 200 -per -cent load within 2 
minutes. On this basis, a 1- ampere 
fuse listed by the Underwriters' 
Laboratories will carry 1.1 amperes 
indefinitely, will open at 1.35 amperes 
in 60 minutes, and will open at 2 

ampers within 2 minutes. UL has 
established that this is safe perform - 
ance, and any fuse meeting these 
requirements will not create a fire 
hazard if applied properly. Actually, 
a medium -lag fuse will blow in about 
2 or 3 seconds at 200 -per cent over- 
load and a long- time -lag fuse in 5 to 
10 seconds. The additional time re- 
presents the basic difference between 
these two types of fuses. 

Fuses are rated by voltage as 
well as by current. Thus, glass -tube 
fuses are rated at 32 volts or less, 
125 volts or less, and 250 volts or 
less. The 32 -volt fuse is designed 
primarily for battery -operated and 
auto radios; the higher ratings are 
for fuses used in AC and DC power 
lines. The inclusion of a voltage 
rating may seem superfluous, since 
fuses are current- operated devices. 
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However, once a fuse element melts, 
the full circuit voltage appears across 
the fuse and the fuse must be capable 
of extinguishing the arc established 
by the voltage. A moment's con- 
sideration will reveal that the higher 
the circuit voltage, the greater the 
arc and the more difficult it is to 
clear the circuit. For this reason, 
voltage ratings represent the upper 
limit for the fuse. Voltages a r e 
established by actual tests. Under- 
writers' Laboratories establishes 
the voltage rating of low -voltage 
fuses on a DC circuit capable of de- 
livering 10,000 amperes at the voltage 
for which the fuse is rated. They 
surround the fuse with surgical cot- 
ton; and when a fuse is blown on 
such a system, the fuse must remain 
intact and open the circuit without 
emitting sufficient flame or molten 
metal to ignite the cotton. 

Rating a fuse in this manner 
gives the average application a greater 
safety factor, since in no radio or 
TV receiver will currents of 10,000 
amperes ever be encountered. It is 
because of this fact that we can use 
fuses of less than 1- ampere rating in 
circuits in which the voltages go as 
high as 500 volts. The latter ap- 
plication occurs in the plate circuit 
of the horizontal- output r e c t i f i e r 
and is the only place where UL will 
approve of the use of a fuse in a 
circuit possessing a voltage higher 
than that of the fuse. 

In replacing fuses, always use 
one which has the approval of the 
Underwriters' Laboratories. This 
organization is sponsored by the 
National Board of Fire Underwriters 
and tests and determines the com- 
pliance of material with the National 
Electrical Code. Its principal interest 
and sole reason for existence is 
safety. It is concerned only in 
determining whether a product will 
create a fire hazard, not whether the 
product has any commercial value . 

Fig. 2. Snap -on Fuse Holder 

In a television receiver, fuses 
appear in two general places: in the 
AC power line and in the plate circuit 
of the horizontal- output amplifier. 
The power -supply rating of the set 
in watts for 115 volts and the medium - 
lag fuse that would be used are given 
in Table I. 

In the horizontal system, the 
average fuse value is 1/4 ampere at 
250 -volt rating. For the most part, 
these fuses come with pigtail leads 
that are soldered into the circuit. 
For the technician who does not want 
to be bothered with soldering replace- 

ment fuses in place, snap -on fuse 
holders are available. See Fig. 2. 
One side of the holder is snapped 
onto the blow fuse, and the replace- 
ment fuse is inserted into the other 
side of the holder. Replacement in 
this manner is readily accomplished 
without soldering or pigtail cutting. 
Cost of the holder is less than 25 cents. 

MILTON S. KIVER 
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Notes on Test Equipment 
(Continued from page 15) 

used. The VP factor was not at hand, 
so it was calculated using formula 1. 

The length of the line D was known, 
and 12 - fi was obtained from meter 
readings. Substitution of these values 
in the formula gave a VP of .815. To 
form a test case, a short was then 
introduced at a distance of 31 feet 
from one end. Measurement with the 
meter at this end should then verify 
this distance of 31 feet to the short. 
Dip readings were taken by coupling 
the meter across a loop at this end, 
and these readings are as follows: 

Dip 
Readings 

(mc) 

91.2 

Difference 
f2 - fl 
(mc) 

13.0 
78.2 

12.7 
65.5 

13.5 
52.0 

Average Difference 13.1 

By using the foregoing figures to 
solve formula 1, we find that: 

D = 

984 x .815 

2 x 13.1 

D = 30.6 feet (calculated). 

The actual measured distance to the 
short was 31 feet, so the error by the 
meter method was only .4 foot. 

When making measurements by 
this method, c e r t a in precautions 
should be observed. The coupling 
loop at the end of the transmission 
I in e should be kept small, and the 
meter should be coupled to it as 
loosely as possible while still obtain- 
ing satisfactory dip indications. Han 
unshielded line is allowed to loop or 
double back on itself, some very con- 
fusing indications may be obtained. 

Fig. 1. Grid -Dip Meter Being Used to Meas- 
ure Electrical Length of Transmission Line. 
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This method cannot be used satisfac- 
torily to determine the length of un- 
shielded line on a spool, but it works 
very well on coaxial cable. A small 
roll of RG 59/U line was measured in 
this manner. The calculated length 
was 35 feet. Actual measurement 
showed the line to be 35 feet 2 inches 
long. 

Returning to the s u b j e c t of 
antenna lead -ins, there are some in- 
stances in which a conclusive indica- 
tion of the condition of the antenna 
system may not be obtained by the 
grid -dip method of measurement. For 
example, readings may indicate that 
the total length of the lead -in is intact 
up to the antenna itself where an open 
condition is indicated. The same in- 
dications can be obtained with a lead -in 
in perfect condition but with an 
improper impedance match at the 
antenna. Since the results of the test 
discount the possibility of a defect at 
a point appreciably removed from the 
antenna and since the antenna system 
is still suspected, the trouble is 
localized to a point near or at the an- 
tenna itself; so, the aforementioned 
limitation of the method is not a 
serious one. 

For the technician who wishes 
to save himself some time and avoid 
any unnecessary tower or roof climb- 
ing, the foregoing method should 
prove useful. When he becomes fa- 
miliar with the use of the grid -dip 
meter in this manner and notes the 
ease with which it is operated, he 
may wish to explore further the pos- 
sibilities of this instrument in other 
applications. 

A Closer Look at an Old 
Acquaintance -Your Voltmeter 

Constant daily association with 
his test instruments may lead the 
technician to accept their perform- 
ance as a matter of course; yet many 
interesting principles maybe involved 
in some of the simplest applications 
of these instruments. The voltmeter 
is one of the most frequently used 
instruments of any on the test bench, 
and its indications are. usually ac - 
cepted without question; however, 
when it is improperly used, its indi- 
cations can be far from correct. 

The accuracy of a voltmeter 
reading depends upon several factors 
such as the accuracy of the meter 
movement itself, the loading effect of 
the meter on the circuit involved, or 
the type of signal being read. 

Meter Input Impedance 

The loading effect of the meter 
on the circuit under test is one of the 
most important considerations. This 
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loading is dependent upon the input 
impedance of the meter and the im- 
pedance of the circuit to which it is 
applied. Fig. 2 is a simplified dia- 
gram showing a voltmeter connected 
to a circuit to make a voltage reading. 
Es is the voltage source and could be 
either a DC supply or an AC signal. 
RL + RO constitutes the load across 
Es when the meter is not connected. 
The internal resistance of the source 
is in series with the external load 
and can be lumped with RL. The volt- 
age which should appear across RO 
would be 

Es 
(RL + RO 

RO 

Actually, when the meter is applied 
to measure the voltage across RO, 
the meter resistance is in parallel 
with RO and their combined resistance 
will be less than RO alone. Thus, the 
loading upon Es is changed and a 
reading is obtained that is lower than 
the calculated theoretical voltage. 

The meter reading taken across 
RO will be less than the voltage pre- 
sent when the meter is disconnected. 
The percentage of error in the read- 
ing will be greater for the following 
conditions: 

1. When the meter resistance 
is decreased. 

2. When RO is increased. 

3. When RL is increased. 

This shows why it is important to use 
a high -impedance meter when working 
with high- impedance circuits. 

You may wish to conduct the 
following experiement. Obtain sev- 
eral meters with a variety of input 
impedances such as a VOM, a VTVM, 
and any others at hand. Use these 
meters to check the voltage of a fresh 
battery such as a 22.5-volt B battery . 

Use the lowest meter range consist- 
ent with safety. Since the internal 
resistance of a fresh battery such as 
the one mentioned should be very low 
compared to the meter impedances, 

Fig. 2. Simplified Diagram Showing Use of 
Voltmeter. 

all the meters should indicate very 
nearly the same, 22.5 volts. Then 
connect a resistance to one battery 
terminal, and measure the voltage 
across the free end of the resistor 
and the other battery terminal, using 
each meter in turn. This arrange- 
ment is the same as in Fig. 2 when 
RO = infinity. Try several values of 
resistors such as 10K ohms, 470K 
ohms, and 2.2 megohms. In all cases, 
the meters will indicate lower voltage 
as RL is increased. In addition, the 
meters with lowest input impedances 
will show the lowest readings. The 
readings obtained in this manner when 
RL = 2.2 megohms will vary consid- 
erably, from approximately 6 volts 
when using a meter rated at 20,000 
ohms per volt to approximately 19 
volts when using a VTVM having an 
input impedance of 11 megohms. 

Meter -Impedance Variation 
With Range 

An interesting point of differ- 
ence between conventional multi - 
meters and VTVM' s should be noted 
here. The input impedance of the 
multimeter varies with the range in 
use; whereas with most VTVM' s it 
is constant at some value determined 
by design, usually 10 or 11 megohms. 
It is common practice to rate the in- 
put impedance of multimeters at so 
many ohms per volt. For example, a 
meter might be rated at 20,000 ohms 
per volt, meaning that on a range 
which reads 10 volts at full scale the 
input impedance is 10 x 20,000 or 
200,000 ohms; or on a 100 -volt range, 
the impedance would be 2 megohms. 
These impedance values are the sums 
of the resistance of the meter move- 
ment plus the multiplier resistors 
for the ranges mentioned, and it is 
this sum which the meter places in 
parallel with the circuit when a volt- 
age reading is made. Therefore, in 
order to load any circuit the minimum 
amount, the highest multimeter range 
which permits a convenient deflection 
should be used. 

The careful technician will pro- 
tect his multimeter by setting it to a 
voltage range that he is sure is more 
than adequate for the voltage being 
measured, and he will then reduce 
the range setting step by step until the 
pointer deflection is easily read. 
While following this procedure, it is 
not uncommon to find that the pointer 
remains at nearly the same position 
on the scale through all ranges even 
down to the lowest range. This is a 
positive indication that the meter im- 
pedance is too low and is loading the 
circuit. 

AC Voltages 

Since the meter movement re- 
sponds only to DC, some type of rec - 
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tif ier must be used in conjunction with 
it in order to measure AC voltages. 
T h e meter input impedance to AC 
will then depend upon the type of rec- 
tifier and the sensitivity of the meter 
movement used with it. Most multi - 
meters will use rectifiers of the dry - 
disc type, whereas most VTVM' s will 
use a diode of some sort, although 
some VTVM's do employ the disc 
type of rectifier. Sometimes, in the 
case of the VTVM, the rectifier will 
be external to the instrument and in 
the form of a probe that uses either a 
crystal diode or a diode tube. The 
AC input impedance commonly found 
with multimeters is 5,000 ohms per 
volt or less because of the use of the 
disc rectifier. The internal capacity 
of this type of rectifier is appreciable 
so that the higher audio frequencies 
are bypassed, resulting in a reading 
that is lower than normal at these 
frequencies. In addition, the response 
of this type of rectifier is different 
for low voltages than for higher volt- 
ages; therefore, a separate AC scale 
is necessary for accurate calibration. 
In many cases, a separate scale will 
be provided for the lowest AC range. 

The AC input impedance of 
VTVM' s usually is much higher than 
that of the meter employing a dry -disc 
rectifier. The main limiting factor of 
the latter type of meter is the shunting 
effect of its input capacity at high fre- 
quencies. The probe type of rectifier 
tends to reduce the input capacity of 
the meter and therefore is more use- 
ful at higher frequencies. 

Other Loading Effects 

The simplest loading effect is 
the one mentioned in the opening para - 
graphs. The meter resistance is 
shunted across the voltage to be mea- 
sured, causing added current drain 
and a lower reading as a consequence. 
With certain types of circuits, the 
loading may cause other effects. For 
example, when measuring the voltage 
at an oscillator grid,the loading may 
be sufficient to weaken the oscilla- 
tions greatly or to cause the oscillator 
to quit entirely so that an incorrect 
reading or no reading at all will be 
obtained. The capacitance of the 
meter leads together with the capa- 
citance of the meter input stage may 
have some detuning effect when ap- 
plied to tuned circuits. This effect is 
reduced by the 1- megohm isolating 
resistor usually found in the DC 
probes of VTVM' s and by the use of 
low- capacity AC probes.. 

When working with high -gain or 
critical circuits, the added capacity 
of the meter leads may be enough to 
cause the system to break into oscil- 
lation. A little judicious routing of 
the leads may help in this case; and 
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in some cases, an external isolating 
resistor maybe necessary, with con- 
nections being made as short a n.d 
direct as possible. The addition of 
the isolating resistor naturally intro- 
duces some error in the value of the 
reading, and this fact brings up the 
point that sometimes the technician 
does not require an exact voltage in- 
dication. We refer to instances in 
which the technician is interested in 
comparative values only or in deter- 
mining only if voltage is present at 
the points in question. The first case 
is illustrated by a VTVM alignment 
of a video IF strip. In such a case, 
the adjustments are made for maxi- 
mum or minimum deflection of the 
VTVM without much concern about 
the absolute value of the readings. 
The second case could be illustrated 
by the use of signal- tracing methods 
in locating a receiver fault. In this 
case, the technician is primarily con - 
cernedwith the point atwhich a signal 
appears or disappears, although re- 
lative strength of the signals is of 
some importance. 

RMS and Peak -to -Peak 
Measurements 

An important factor to be con- 
sidered when making AC voltage 
readings is whether the rectifier cir - 
cuit of the meter is properly designed 
to measure the AC waveform in ques- 
tion. Commonly, the meter circuit is 
designed to give a reading that is pro- 
portional to either rms or peak 
values of a sinusoidal waveform. An 
explanation of the terms peak, rms, 
and average maybe found in books on 
alternating- current theory; and an 
indication of their relative amplitudes 
is shown in Fig. 3. In this figure, 
one -half cycle of a sinusoidal wave- 
form is shown, covering from 0 to 
180 degrees. Using a peak value of 
1 as a reference, the rms value is 
.707 and the average value is .636. 
These latter two values are, more 
exactly: 

1 2 
and 

Tr 

The rectifier circuit of the AC 

voltmeter can be either a half -wave 

0 

PEAK 
RMS - 707 
AVERAGE _ .636 

1 

180 

Fig. 3. Peak, RMS, and Average Values of a 

Sine Wave, One -Half Cycle. 
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0 180° 360° 

(A) With Sine -Wave Input to a Half -Wave 

Meter Rectifier. 

0 180° 360° 

(B) With Sine -Wave Input to a Full -Wave 
Meter Rectifier. 

Fig. 4. Voltage Waveforms Across Meter 
Movements. 

rectifier or a full -wave rectifier. A 

sinusoidal voltage was fed to the input 
leads of an AC meter of the first type, 
and the voltage waveform across the 
meter terminals was viewed on an 
oscilloscope. The resultant waveform 
is shown in Fig. 4A. Since the wave- 
form is the same as that shown in 
Fig. 3 for one -half of the cycle but 
zero for the other half, the average 
will be .636+ 2 or .381 of the peak 
value. Fig. 4B illustrates full -wave 
rectification with an average value of 
.636 for the full cycle. The voltage 
across the meter terminals is pul- 
sating DC in either case, but the 
inertia of the meter movement re- 
sults in a smooth indication by the 
pointer at approximately average 
value. S in c e the peak, rms, and 
average values all bear á definite 
fixed ratio to each other, the meter 
can be calibrated with scales to read 
any or all three types of values, pro- 
vided that the voltages measured are 
sinusoidal. Any departure of the sig- 
nal from this sinusoidal waveform 
will introduce an error in the read- 
ings (except in the case of Fig. 4B, if 
the scale is calibrated for average 
values). 

A diode -rectifier circuit can be 
designedto yield peak -to -peak values 
by using a voltage -doubler circuit. 
The load resistor and shunt capacitor 
should be of such value that the RC 
constant is large compared with the 
period of one cycle of the AC voltage 
being measured. Provisions for mea- 
suring peak -to -peak voltages are be -' 
coming increasingly prevalent in 
meters of recent design because of 
the usefulness of such readings in 
television servicing. Some meters 
have provisions for switching to 
either rms or peak -to -peak functions; 
and in that case, readings should be 
accurate, if the proper function is 
used for the waveform under consid- 

eration. Other meters operate on 
the peak -to -peak principle on all AC 
measurements. The scale, however, 
is calibrated so that both rms and 
peak -to -peak values are indicated. 
The technician should bear in mind 
that a meter of this type will give ac - 

curate rms readings only on sinus- 
oidal waveforms. 

Fig. 5 illustrates a type of 
waveform which would be correctly 
indicated on a meter which measures 
true peak -to -peak values. The meas - 
urement of this waveform would 
result in an incorrect indication on a 
meter designed to respond to rms 
values. 

In summary, the main points to 
remember for best results in using 
voltmeters are: 

1. Use a high- impedance meter 
with high -impedance circuits. 

2. Use the highest satisfactory 
range when using a meter with im- 
pedance that varies with the range. 

3. When measuring AC volt- 
ages, use a peak -to -peak range for 
peak -to -peak voltages and an rms 
range for rms voltages. 

4. Use low- capacitance probes 
and short leads in critical circuits. 

Sprague Model TO -4 Tel- Ohmike 

The Sprague Model TO-4 Tel - 
Ohmike Analyzer, which is shown in 
Fig. 6, combines in one moderately 
sized instrument provisions for 
making a wide variety of tests of cap- 
acitors and resistors. 

The instrument employs an AC 
bridge for measurement of capaci- 
tance, power factor, and resistance. 
Scales are large, and the divisions 
are clearly marked and easily read. 
A magic-eye tube gives visual indi- 
cation of bridge balance. 

Capacitances from 1 mmf to 
2,000 mfd and resistances from 2.5 
ohms to 25 megohms may be checked. 
Certain applications employ capaci- 
tors rated in impedance rather than 

r i 

t 
Fig. 5. Example of a Waveform Which Must 
Be Measured in Peak -to -Peak Values. 
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in microfarads, and a special scale 
is provided for their testing. This 
scale is calibrated so that the im- 
pedance reads from 2 to 60 ohms at 
60 cycles per second. A low capaci - 
tance range covers from 1 mmf to 100 
mmf in steps of 1 mmf. 

All capacitance and resistance 
ranges are overlapping. These ranges 
are selected by means of front -panel 
pushbuttons. In addition, other push= 
buttons are provided for the functions 
of measurement of insulation resis- 
tance and electrolytic leakage . 

Another pushbutton provides for fast 
charging of large capacities. Release 
of all pushbuttons automatically dis - 
charges any capacitor under test. 

Insulation resistance and elec - 
trolytic leakages are read directly 
on a front -panel meter. The meter 
is calibrated to read insulation re- 
sistances between 150 and 20,000 
megohms and electrolytic leakage up 
to 60 ma. A toggle switch provides 
for full -scale readings of electrolytic 
leakage of either 60 ma or 6 ma. 

Any polarizing voltage from O 

to 600 volts may be applied to elec- 
trolytic capacitors and metered on 
the front-panel meter. 

Three power -factor ranges are 
provided: 0 to 20, 20 to 40, and 40 
to 55 per cent. 

All controls are clearly labeled, 
and operating instructions on the 
front panel make possible a minimum 
number of references to the operating 
manual once the technician becomes 
familiar with the use of the instrument. 

Over -all size of the Model TO- 
4 is 8 7/8 inches high by 15 5/8 inches 
wide by 6 1/8 inches deep. 

Net weight is 12 1/2 pounds. 

The tube complement consists 
of one each of the following tubes: 
12J5GT, 1619, 1629. 
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Audio Facts 

(Continued from page 27) 

(h) Hum and noise level (phono). 
60 db below 1 -volt output. 

(i) Hum and noise level (microphone). 
70 db below 1-volt output. 

(j) Equalization. 
For the RIAA (Record Industry 

Association of America) curve: 500 - 
cps crossover frequency and high - 
frequency roll -off determined by the 
value of loading resistor R1 and by 
the characteristics of magnetic pick- 
up used. 

(k) Output impedance. 
Operates normally when con- 

nected to an amplifier with an input 
impedance of 100,000 ohms or higher. 
A long output cable with a maximum 
length of 50 feet can be used without 
loss of high frequencies. 

Circuit 

The circuit shown in Fig. 4 is 
simple but very complete consider- 
ing that this is a self -powered unit 
of very small size. 

As mentioned before, the value 
of the loading resistor R1 determines 
the amount of high -frequency roll -off. 
The recommendations specified by 
the manufacturer of the pickup that is 
being used should be followed when 
selecting the value of this resistor. 

The desired amount of roll-off 
can be obtained by substituting vari- 
ous values of resistors for R1 until 
the right effect is achieved. This 
value should be kept within the limits 
of 3,300 to 22,000 ohms. 
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HUM -BALANCE 
ADJUSTMENT 

POWER 
TRANSFORMER 

12Ax7 

TAPPED 
INDUCTOR 
Ll 

POWER 
TRANSFORMER 

SHOCK 
MOUNTING 

INPUT OLTPUT 

JACK ,ACK ON -OFF 

SWITCH INPUT OUTPUT ON -OFF 

JACK JACK SWITCH 

MODEL 50 -PR -2 

MODEL PR -5 PREAMPLIFIER PREAMPLIFIER -EQUALIZER HI -LO FILTER SYSTEM MODEL 50 -F 

Fig. 2. Rear Views of the Fisher Models PR -5, 50 -PR -2, and 50 -F (Cabinets Removed 
From Models 50 -PR -2 and 50 -F). 

Low -frequency compensation, 
with the crossover at 500 cps, is 
furnished by the feed -back circuit 
composed of capacitor C3 and re- 
sistor R4. This compensation cor- 
responds to the RIAA curve (similar 
to the RCA Orthophonic curve) which 
is becoming the standard of the re- 
cording industry. It is a 1 s o very 
close to being a happy medium of the 
many recording curves used in recent 
years. Therefore, it is possible to 
get satisfactory reproduction from 
most any record with the Model PR -5, 
with any small adjustments in, re- 
sponse being made by means of what - 
ever tone controls are included in 
the system. 

Used as a Microphone Preamplifier 

If the equalization circuits in 
the Model PR -5 are eliminated, it 
will serve as a very satisfactory 

REMOVE JUMPER 
TO OPEN 
FEED -BACK IOOP 
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high -gain preamplifier for a low - 
level microphone. Disconnecting Rl 
from the circuit will remove the 
high- frequency roll -off. The low - 
frequency compensation can be re- 
m o v e d by opening the feed -back 
circuit at the point marked with an 
X in the schematic. The j u m per 
which is opened at this point is shown 
in the bottom view of Fig. 3, and on 
the chassis it is painted red for 
identification. 

If the high gain (which is ob- 
tained when all negative feedback is 
taken out of the circuit) is not needed 
or desired, feedback without low - 
frequency equalization can be had by 
allowing R4 to remain in the circuit 
and shorting across C3 with a jumper. 
With R4 connected directly between 
pins 2 and 5 of the 6SC7 tube, the 
benefits of negative feedback will be 
kept and gain will be reduced by the 
feed -back action. 

(Left) 

Fig. 3. Bottom View of the Fisher Model PR -S. 

(Below) 

Fig. 4. The Fisher Model PR -5 Preamplifier. 
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VtX, 

GOLDEN 
OPPORTUNITY 

Cash in with 

BUD Golden Glow 
Sliding Drawer Assembly 

Useable in any standard relay 
rack or in wood cabinets. 

Here are some of the many uses of the New BUD 
Sliding Drawer Assembly: Base for portable type- 
writer Mounting for record player Mounting 
for apparatus or instruments Base for writing 
table Handy drawer space. In addition there 
are many other handy uses for this practical drawer. 

Also available. aluminum 
plate which may be fastened 
to top of chassis as shelf, 
desk top or support: or at- 
tached to bottom of chassis 
to form drawer. Size 1614" x 
14 ". Made of 14 gauge alumi- 
num. Gold finish. Punched 
with four mounting holes. 
Catalog No. T.P. -1718. 

Chassis formed from one piece 14 gauge aluminum 
Electrowelded Chassis size 163/4" x 14" x 3" 

with 'h" flange top and bottom Support brackets 
formed from one piece 'h" aluminum Accurately 
punched to conform with standard panel mounting 
holes Because of ingenious mounting method no 
holes required in sides of standard relay rack 
Slide rail fastens securely to chassis, slides easily 
on ball bearings in channel Stop screw on slide 
rail prevents drawer from falling out of channel 
Support brackets and channel finished in etched 
aluminum Chassis and slide rail finished in gold - 
tone Will support up to 50 pounds. 

Catalog No. S.D.- 1717 - Sliding Drawer Assembly List Price 517.75 Catalog No. T.P.- 1718- Drawer Plate List Price 5 3.65 

BUD RADIO, INC. 
2118 East 55th Street Dept. X Cleveland 3, Ohio 

FOR OVER 
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SOCKETS 
IJAN APPt 
SHIELDS 
(JAN APP) 
BINDING POSTS 
BATTERY PLUGS 
PLUGS AND 
CONNECTORS 
RACK L PANEL 
CONNECTORS 
FUSE HOLDERS 
FUSE BLOCKS 
SUBMINIATURE 
SOCKETS 
TRANSISTOR 
SOCKETS 
UHF SOCKETS 
PRINTED CIRCUIT 
SOCKETS 
TURRET SOCKETS 
CRT SOCKETS 
HIGH VOLTAGE 
SOCKETS 
TELO CONTACT 
CLEANER 
TV HARNESSES 
TV ANTENNA 
ACCESSORIES 

EBY 
66 

PRESENTING 
THE NEW 

MODEL 

54 -01 

TU -SET 
TV ANTENNA COUPLER 

<V 

:350 
LIST 

54.01 TU SET Antenna Coupler 
A truly engineered two set an- 
tenna coupler. 

Effective isolation between 
sets 

Maximum signal transfer 
Minimum Loss 

Inductive type of coupler 

The 54 -01 TU -SET coupler is 

housed in a sturdy plastic case 
complete with mounting bracket. 

All EBY Products ore fully 
stocked in New York for imme- 
diate delivery. 

SALES CO. 
OF NEW YORK 

130 LAFAYETTE STREET 

NEW YORK 13, N. Y. 

the S'er7s9fio/74,91 

it's a 
Hi-F extension 

HEARING AID 

ADAPHONE is easily attached to any TV 
or radio set. List Price is 519.95 complete. 
Literature and counter displays available. 

Sold through jobbers only. 
Vi'rite today for details. 

FENTON COMPANY, 
15 Moore St., New York 4 , N. Y. 

MODEL 50 -PR -2 
PREAMPLIFIER -EQUALIZER 

Basically the Model 50 -PR -2 
Preamplifier -Equalizer (Figs. 1, 2, 
and 5) is similar to the Model PR-5. 
A 6SC7 tube is used in the same basic 
circuit, but this unit is more elab- 
orate and flexible than the PR-5. 
Many of the general specifications 
also apply to the Model 50 -PR -2 and 
will not be repeated, but its added 
features will be discussed. 

The Model 50 -PR -2 has a neat 
and very substantial plastic cabinet 
which is 4 7/16 inches high, 5 3/8 
inches wide, and 5 inches deep. The 
metal front panel contributes much 
to the attractive appearance of the 
unit. 

Flexibility of operation is pro- 
vided by the lever type of controls 
seen in the front view. A pilot light is 
also visible on the front panel. A 
slide type of ON-OFF switch is 
located on the back of the chassis, 
and a hum -balance adjustment can 
be seen above it beside the power 
transformer in Fig. 2. 

Circuit 

The method used to obtain the 
flexibility of control featured in this 
unit can be seen in the schematic 
shown in Fig. 6. 

A 470,000 -ohm resistor R1 is 
connected across the input to match 
it to a GE or Fairchild pickup. The 
instructions enclosed with the pre- 
amplifier recommend that an addi- 
tional loading resistor should be 
connected across the input to equalize 
the response when some other makes 
of pickups are used. For instance, a 
470,000 -ohm resistor is recommend- 
ed for loading an AUDAK pickup, and 
a 27,000 -ohm resistor is used for a 
Pickering pickup. 

Larger resistors than are call- 
ed for in the Model PR -5 are used 
to load the input, because additional 
roll -off is provided in this unit by the 
high -frequency roll -off control which 
will be described later. 

Low -frequency compensation 
(bass boost) is obtained, as in the 
Model PR -5, by a frequency- discri- 
minating feed -back circuit connected 
between the two sections of the 6SC7 
tube; but in this unit, the compensa- 
tion is made adjustable by means of 
the four -position crossover switch M2. 

Various combinations of capa- 
citors and resistors are switched into 
the feed -back network to obtain low- 
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M2 

Fig. 5. Bottom View of the Fisher Model 50 -PR -2. 

frequency equalization following the 
curves listed: 

INPUT 
JACK 

OUTPUT ON -OFF 
JACK SWITCH Agra 

HIGH -FREQUENCY 
CUTOFF SWITCH 
M2 a 

1 

PILOT LIGHT 

SELENIUM 
RECTIFIER 
MI 

LOW -FREQUENCY 
CUTOFF SWITCH 
M3 

Fig. 7. Bottom View of the Fisher Model 50 -F. 

output. The switch settings listed 
below provide the various amounts of 
attenuation at 10,000 cps: 

SWITCH 
POSITION 

No. 1 

CURVE 

AES 

SWITCH 
POSITION 

ATTENUATION 

No. 1 0 db (flat) 
No. 2 NARTB, Ortho 

No. 2 8 db 
No. 3 LP 

No. 3 12 db (for AES or Ortho) 
No. 4 Crossover at 800 cps 

No. 4 16 db (for NARTB) 
High- frequency roll -off is ac- 

complishedby switching either capa- 
citor C9, C10, or C11 across t h e 

As an example, position 3 results in 
an attenuation of 12 db at 10,000 cps, 
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Fig. 6. The Fisher Model 50 -PR -2 Preamplifier- Equalizer. 
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which follows the AES and NARTB 
curves very closely. 

Most any playback curve can be 
duplicated by using the large number 
of combinations possible with these 
two switches. A list of the proper 
switch settings tobe used when play- 
ing the records issued by the various 
manufacturers is furnished with the 
Model 50 -PR -2. 

The hum-balance adjustment 
potentiometer R14 is a worth -while 
feature in this high -gain, wide -range 
preamplifier and is a good example 
of the quality of this well- designed 
unit. 

No provisions a r e made for 
converting this preamplifier for use 
with a microphone. 

MODEL 50 -F 

HI -LO FILTER SYSTEM 

The Hi-Lo Filter System Model 
50 -F (Figs. 1, 2, and 7) is very sim- 
ilar in both appearance and cabinet 
construction to the Model 50 -PR -2 
Preamplifier -Equalizer. The simi- 
larity ends there, because it is not a 

preamplifier but serves a very differ - 
ent purpose. 

The Model 50 -F is a small, 
self -powered unit featuring variable 
cutoff filters designed to reduce or 
eliminate many of the disturbances 
present in so much of the program 
material reproduced by the usual 
home music system. Many of the 
annoying things we do not wish to 
hear, such as turntable rumble, hum, 
record -surface noise, tape and FM 
hiss, and AM whistles are located in 
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ENGINEERED TO THE 
SPECIFICATIONS OF 
TELEVISION SET 

MANUFACTURERS 
Line includes every necessary TV tool to 
service all receivers. Below are just a few: 
a- 

No. 684 7 

No. 6162 

No. 6846 

No. 6193 

O" _,_((2) No. 6171 

No. 6165 

Be sure it's 
Insuline when 
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right tool for 
a TV service 
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Write Dept. 
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complete tool 
list and new 
TV tool 
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CORPORATION OF AMERICA 
INSULINE BUILDING 36 -02 35th AVENUE 

LONG ISLAND CITY. N. Y. 
Exclusive Canadian Soles Agents: 

CANADIAN MARCONI COMPANY, Toronto 

MAKES THE CLIPS! 
ALL TYPES -ALL SIZES 
at jobbers everywhere 

Wee -Pee -Wee 
Clips 

pee -Wee Clips ,:ti 

Alligator Clips 

Crocodile Clips 

Shown in typlad 
flexible insulator 

Needle Clips 
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SEND FOR FREE CLIP 8 
INSULATOR SAMPLES! 
Pick from illustrations above. 

5 INSULATOR COLORS now 
available for easy lead iden- 
tification. Block, Red, White, 
Blue and Yellow. Samples 
furnished on request. 

NEW CATALOG No. Y561 
ON REQUEST 

Ask about handy, low 
cost display and selec- 
tion board, for depart- 
ment heads, jobbers, etc. '' ' /L--'=-1- 

1561Y EAST 31st STREET CLEVELAND 14, OHIO 

either the low or the high end of the 
audible frequency range. If enough 
of these extreme ends of the audio 
spectrum are removed by sharp cut- 
off filters like those in the Model 50 -F, 
much of the objectionable noise can 
be eliminated without disturbing the 
desired portions of the signal. 

Tone controls cannot produce 
the same results because their use 
produces a more gradual roll -off 
which affects the middle frequencies 
enough to destroy the fidelity of 
reproduction. 

The high-input and low- output 
impedances of the Model 50 -F make 
it possible to add it to most any audio 
system which does not have sharp 
cutoff filters in its circuit. The Hi- 
Lo Filter is usually connected be- 
tween the preamplifier and power 
amplifier because of its normal input 
requirements of 1 or 2 volts for best 
operation. A signal input of .5 volt 
is specified as being the minimum 
allowable amount with 5 volts given 
as the maximum. 

The fact that the Model 50 -F 
has no insertion loss adds to its 
adaptability. 

Sharp cutoff filters, especially 
the adjustable ones, have often been 
thought of as being too complicated 
and bulky to be practical. No doubt 
there is a great deal of truth in the 
thought, but a look at the photographs 
in Figs. 1, 2, and 7 and at the sche- 
matic in Fig. 8 reveals how well the 
situation has been handled in this 
small unit. 

The input section is conventional 
and has provisions made to bias cor - 
rectly the first section of the 12AX7 
high -mu triode when the maximum 
signal of 5 volts is fed into it 

High- Frequency Cutoff Section 

A low -pass filter composed of 
the tapped iron -core inductor L1; 
capacitors C4, C5, C6, C7, C8, and 
C9; and the four -position switch M2 
make up the adjustable high- frequency 
filter. The method of switching sec- 
tions of the inductor and different 
capacitors into the network to change 
the cutoff frequency can be seen in the 
schematic. In position No. 1, the 
complete network is switched out of 
the circuit. 

Even though the attenuation fig - 
ures do not make it apparent, the 
low -pass circuit provides very sharp 
roll -off characteristics and is re- 
markably effective in operation. The 
approximate attenuations that are ob- 
tained in the different switch positions 
are as follows: 

Service technicians - These 
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MAKE MORE MONEY 

Articles from forthcoming issues of 
RADIO- ELECTRONICS Magazine designed 
to increase your earning power 

TV ANTENNA REPAIRS 
HOW TO MATCH SPEAKERS 
TV COLOR CIRCUITS 
HIGH -QUALITY AUDIO 
LOW COST DOMESTIC AMPLIFIER 
PRINTED RADIO CIRCUITS 
HORIZONTAL INSTABILITY 
JUNCTION TRANSISTOR CHECKER 
HIGH ACCURACY OHMMETER CIRCUITS 

On sole at all better newsstands and 
parts distributors - 35c per copy 
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