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Here are wire wound power resistors designed for 

today's servicing requirements. New, rectangular 

design is more compact. Famous IRC element 

is sealed in ceramic case for complete insulation 

and protect on. Axial leads are easily soldered 

and speed replacement. Clear, permanent 
mcrkings give full identification. 

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

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

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

NEW VALUES-in keeping with today's nerds. 

WIRE WOUND POWER RESISTORS 
in handy Resist -O -Card Assortments 
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A TIONAI RESISTANCE CO. 

IRC Resist -O -Cards are easier 

to buy, stock and use. Values 

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

and yol. always have what 

you need. Assortments are. 

based on popular usage. 

ASSORTMENT - Io- 
Twenty 7 watt resistors. 
Dealer Price $6.20 

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

ORDER VOW-From your 
IRC Distributor 

INTERNATIONAL RESISTANCE COMPANY 
401 N. BROAD STREET, PHILADELPHIA 8, PA. 
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WNATEVER YOUR FUSE NEEDS MAY 8E - 

YOU CAN TURN 

TO BUSS FOR THE 

'l.áß Vii RIGHT FUSE!" 

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

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

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

Makers of a complete line of fuses for home, farm, 

Let BUSS fuses help protect your profit 

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

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

BUSSMANN MFG. CO. Dir. McGraw Electric Co. 

University at Jefferson St. Louis 7, Mo. 

commercial, electronic, automotive and industrial use. 
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Week after week 

Godfrey tells 

the ladies ... 
There are 

no finer tubes 

than CBS tubes ... 
And more and more 

women are asking 

for the tubes with the 

Good Housekeeping 

Guaranty Seal. 

Be sure YOU have 
CBS tubes in your tube caddy. 

PCEN,ENE REEUIp 0l,N 

Guarunteed by < 
Good H3usekeepireg 

# 
®rAS A 7VERi15ED 

,_0.3 

Arthur Godfrey's Talent Scouts 
now selling CBS Tubes 

on both TV and Radio 

Quality products through ADVANCED -ENGINEERING 

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 
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E11ITOI1IaL... 

A Paradox 
The vowels EIU when properly combined with 

the consonants DNT spell the word "UNITED." If 
changed around they also spell the word "UN- 
TIED." "UNITED" and "UNTIED" are 180° out 
of phase. This paradox struck me today as I read 
in the newspaper that United Automobile Work- 
ers representatives are about to negotiate new 
contracts with Ford and General Motors. 

Because the union members are united whereas 
Ford and G.M. are untied impels me to guess that 
the unions will win most of their objectives. And 
that fact, if borne out, is worth thinking about if 
you earn your living or a part of it as a radio -TV 
serviceman or service dealer. 

Our Field Needs to be United 
I honestly believe that no other group or class 

of businessmen are as completely disorganized and 
un -united as those who make up the radio -TV ser- 
vicing profession. Although there are many ser- 
vicemen's associations, many dealers associations 
and even a few State Federations of service associ- 
ations-in the main, none of these groups repre- 
sents a high percentage of the total potential 
within their respective boundaries. (There are 
slightly over 10,000 service firm owners and up- 
wards of 40,000 employed technicians in N. Y. 
state and yet total association memberships com- 
bined is less than 4,000) . Talk about disunity-in 
metropolitan New York alone there are more than 
six servicemen's associations having a total mem- 
bership of less than 1,000 and yet there are close 
to 5,000 service shops, many having more than 30 
employees. 

Delving further into the matter, all through the 
country the various groups or associations vie with 
each other, only a handful collaborate, and even 
the State Federations show but passing interest 
in the activities of similar groups located in adja- 
cent states. Certainly, in plain English, there is 
but minimum effectiveness being derived from 
the status quo and servicers as a whole enjoy no 
recognition from anyone on a national basis. Let's 
change that! 

Editorially time and time again I have said that 
every individual who derives a part or all of his 
income from radio -appliance -TV sales or servicing 
should be affiliated with some association. I have 
stressed that the smaller independent associations 
should be affiliated with State Federations and 

by S. R. COWAN 
PUBLISHER 

finally I have urged that such Federations should 
collaborate with each other to form, what in the 
final analysis, might be called a "Congress of Serv- 
ice -Dealers and Technicians." Imagine the bene- 
fits that would result to all-the public and those 
who earn their living from selling-servicing-if 
there were such a Congress made up by represen- 
tatives from all 48 states and the District of Colum- 
bia. I'd need a book to recount them all. In a word 
-instead of servicemen being looked upon by 
manufacturers, distributors and the public as whip- 
ping dogs, members of the servicing profession, 
whether big or small operators, could be raised to 
the status of highly regarded, skilled professional 
men who have a dignified and proper place in the 
nation's economy, i.e., maintaining in good order 
upwards of 4 billions of dollars worth of sundry 
electronics apparatus. In spite of the fact that elec- 
tronics ranks as a leader in American industry, by 
no stretch of the imagination are electronics tech- 
nicians considered in a comparable position among 
service personnel. 

Why is there such disunity and why are service- 
men so "untied" instead of being "united?" Lack 
of far-sightedness is, in my opinion, the basic rea- 
son. In the past, when forming associations, inde- 
pendent servicemen and shop owners preferred to 
exclude from their midst their employed techni- 
cians, saying "Capital and Labor can't mix." How 
trite! Technicians, on the other hand, were reluc- 
tant to affiliate with associations made up primarily 
of shop owners-and pure service shop owners 
tried to exclude or discriminate when it came to 
associations with a retailer or dealer who also did 
service work. Finally, many dealer associations 
excluded from membership any independent serv- 
icemen or even service firm. Yes, history proves 
our various groups have been dis -united in every 
possible manner. And now disunity is working a 
hardship on all. But it is not too late to readjust 
and correct this situation. 

Correcting The Fault 
NARDA-the National Appliance & Radio-TV 
Dealers Association-is the largest group of its 
kind. The association's general manager, Al Bern- 
sohn, has a lot "on the ball." Recently he wrote me 
saying, "We're getting more and more service rep- 
resentation in NARDA . . . with Servicemen's 

[Continued on page 41] 
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2MNEWJA! 

Based On Rigid 

U. S. Government 

Engineering Specifications 

These Eight Types Offer Complete Replacement 
for ORIGINAL Communication Equipment: 

NOW... RADIART makes available 

to commercial users of communications 

equipment, a new line of vibrators 

based upon experience of producing 

over 2 million similar units to 

the exacting requirements of U.S. 

Signal Corps Specifications. 

It's ready now! 

The new 1955 

Old No. 
5515 
5518 

New No. Radiart Vibrator 
5715 

Replacement Guide 5718 
* 5721 
* 5722 

5605 5805 
5620 5820 
5621 5821 
5622 5822 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

TV ANTENNAS AUTO AERIALS VIBRATORS ROTORS POWER SUPPLIES 
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affiliated with 
TEMPO TV products 

SUPER SUN BEAM 
Model SB662 

The new, super -sharp yagi utilizing the 

unique Tri -King dipole together with com- 

pletely insulated parasitic directors and 
reflectors! Actually two antennas in one 

for peak high and low band reception. 

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

TRI -KING 
Model TK1500 

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

SKY SWEEP 
Model MYS80 

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

CLEAR 

BIG CHIEF 
Model BC12-2 

An advanced conical-Yagi with 
element diameters varied for 
precision tuning, matched sen- 
sitivity and peak performance on 
high and low band! 

HUNTER Model MYH50 

New wave trap principle gives 
extremely high gain, sharp di- 
rectivity, in -phase tuning on all 
channels. New, flat design for 
low wind resistance! 

'Spectrum -tested for balanced color reception 

ANTENNA CORP. 

BEAM 
Warehouses in Seattle, Portland, San Francisco, flotolulu, 

Canoga Park, Calif. Chicago, III. 

Dallas, Kansa City, Chicago, Detroit, Baltimore 
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ASYSTEM of tuning and s lecting 
stations on auto radios that is be- 

coming very popular is called ignal 
Seeking" or "Search Tuning." is is 

a method whereby a bar on the ont 
of the radio or a foot tread is pres ed 
and the radio automatically changes 
the next station. If a station further 
along the dial is desired the bar or foot 
tread is held depressed until the station 
is approached by the dial indicator and 
then released and the station is auto- 
matically tuned. 

Signal seeking is generally incor- 
porated in deluxe radios installed in 
the more expensive cars, an excellen 
example of which are the Mopar mo 
els 902 and 903, manufactured s 

Philco and employed in the Chry,ler 
cars. In these models tuning of the 
radio station can be accomplished by 
means of any of three methods: n an- 
ually, with push buttons, or by me: ns 
of the signal seeking feature. 

The search tuning system makes us 
of an electric motor to move the tuning 
mechanism. The motor operates until 
a station is tuned in at which time it 
automatically stops. The direction of 
action is from the low frequency end 
of the broadcast band towards the high 
frequency end. When the extreme end 
of the band has been reached the dial 
indicator and the tuning mechanism is 
rapidly moved back to the low fre- 
quency end where the signal searching 
is continued. 

As has been previously mentioned the 
station seeking function is put into oper- 
ation by pressing a bar on the radio. If 
it is desired a foot pedal can be installed 
thus making it possible to change sta- 
tions without making it necessary to re- 
move the hand from the steering wheel. 

An additional control employed in 
the system is the sensitivity selector. 
This is a four position switch which 
permits the signal seeking system to 
function on the strong stations only, or 
on three other levels of sensitivity to 
the point where even weak broadcast 
stations can automatically be tuned in. 
This added feature of search tuning is 
built into a conventional eight tube 
auto radio, uses only one extra tube, a 
6CS6, and is accomplished by means 
of three functions: 

1. Switching and relay circuits 
2. Motor driving mechanism 
3. Phase comparing and control cir- 

cuit 
The operational sequence occurs in the 
following manner. First, an examina- 
tion of Fig. 1 will reveal that when 
either the foot tread or the tuning bar 
is momentarily depressed current flows 
through the relay to B plus. This cur- 
rent causes the relay to be closed and 
the following switch contacts are made: 

1. The clutch solenoid is put into 

by Steve Travis 

Description of the electron circuits involved in a typical 
"Signal Seeking" auto radio. These units are enjoying in- 

creasing popularity and will require servicing. 

operation changing the tuning from 
manual to motor operation. 

2. The motor is made active. 
3. Muting of the audio system is ac- 

complished by grounding the grid of 
the audio phase inverter. 

4. The sensitivity switch is caused 
to take control by the removal of the 
ground connection for the rf and if 
cathode circuits. 

5. A 20 ,zí f condenser is placed 
across the secondary of the 2nd if trans- 
former. At the same time this contact 
completes the grid and cathode circuits 
of the 12AU7 relay control tube. Thus, 
the tube is permitted to conduct, there- 
by maintaining current flow through 
the relay and holding it in position to 
maintain the relay switch contacts 
closed. 

All connections of the switch are 
maintained in this position until a neg- 
ative pulse is supplied by the phase 
detector tube to cut off the relay tube 
current. This allows the relay to be 
released thereby removing power to the 

clutch solenoid and driving motor, re- 
moving the muting ground, breaking 
the connection for the phasing con- 
denser and relay cathode and grid cir- 
cuits and finally removing the biasing 
resistors of the sensitivity control from 
the rf and if amplifiers to permit the 
receiver to operate at normal gain. 

As can be noted in Fig. 1, the sen- 
sitivity switch has four positions. In 
the ordinary operation of the radio the 
relay switch completes the rf and if 
amplifier tube cathode circuits ground 
connections permitting the receiver to 
function normally and achieve maxi- 
mum sensitivity. However, in the 
search position the sensitivity control 
resistors are placed in the cathode re- 
turn leads and the gain is then a func- 
tion of the sensitivity switch position. 

The search tuning operation is de- 
signed to function in one direction only. 
That is, from the low frequency end 
of the dial towards the high frequency 
end. At the end of the travel of the 
tuning carriage a latch mechanism is 
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opened and the tuning carriage is re- 
turned rapidly to the low frequency 
end. At this end the search operation 
is caused to continue because of an 
extension on the tuning bar which 
forces it to be depressed, contact being 
made in this extreme position. Thus, 
if a pulse occurs, during the retrace of 
the broadcast band, which triggers the 
relay tube and blocks it, the system is 
placed in operation again so that the 
searching is continued. 

The Electronic Control Circuit 
The phase detector circuit with its 

phase shifting condenser constitutes the 
electronic means of bringing to a stop 
the signal seeking operation when a 

station has been reached. The search 
operation must be stopped accurately 
so that the station is properly tuned. 
In a mechanism such as this there will 
he a certain amount of delay in open- 
ing the relay and switches. Also, be- 
cause of the inherent momentum that 
exists it is necessary to cause the stop- 
ing action to be triggered previous to 
the proper tuning point. 

The triggering pulse is accomplished 
in the 6CS6 phase detector plate circuit 
shown in Fig. 1. The 2nd if stage, 
besides feeding the detector for the 
recovery of the amplitude modulation, 
supplies the 6CS6 phase detector cir- 
cuit with two signals. The plate cir- 
cuit side of the if transformer couples 
a signal to grid #3 while the secondary 
of the transformer supplies the same 
signal to grid #l. These two signals 
are 90° out of phase with each other, 
a condition which is obtained between 
primary and secondary in a double - 
tuned rf transformer at resonance. 

As tuning occurs, the if beat signal 
(which is the difference between the 
local oscillator and the incoming rf 
signal) is fed through the if circuitry 
which has sufficient bandwidth to pass 
10 kc on either side of the center reson- 
ance frequency of 265 kc. The beat 
difference signal will at first be less than 
the center if frequency as tuning brings 
it toward the exact if frequency for the 
station being received. It then increases 
until 265 kc is reached, at which time 
tuning will have ceased. If tuning were 
allowed to continue the frequency 
would increase higher than the if fre- 
quency of 265 kc. These changing fre- 
quencies are the signals supplied to the 
phase detector during the signal seeking 
process. Actually, only the frequencies 
below the center if frequency of 265 
kc are of interest, because the relay tube 
triggering can be approached from one 
direction only. 

The if signal voltages coupled to grid 
#1 cause it to function as a self biasing 
circuit and grid #1 controls the electron 
flow through the tube with electrons 

TO R.F. and LE 
CATHODES 

PUSH BUTTONS 

6CS6 
PHASE 

DETECTOR 

PHASE SHIFTING 
CAPACITOR 

r 
820 

m 

2r15.6 
K 

SENSITIVITY L 
CONTROL 

J 

t/212AU7 
RELAY 

CONTROL 
15K 

FOOT 
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TUNING 
BAR 

r 

MOTOR 

o 
o 

r- r -- 
I I I 

I I I I 

I 

CLUTCH 
BATTERY SOLENOID 

PHASE INVERTER 
GRID ( MUTING 

RELAY 

L ----J 

B+ 

Fig. I-Simplified schematic of Mopar Models 902 and 903 "Signal Seeking" 
circuitry. 

passing only during the positive portion 
of the applied signals. When the polar- 
ity of the signal swings negative the 
electron flow is cut off. As has been 
pointed out the same signal is fed to 
grid #3 of the 6CS6 tube. The appli- 
cation of this signal likewise acts upon 
the electron flow through the tube in 
conjunction with additional biasing 
provided by a separate diode in the 
6AV6 circuit. This provides a smoother 
control of the signal seeking action. 

The relative phase relation of these 
two signals determines the extent of 
the current flow through the tube; that 
is, whether it will increase or decrease 
as the if beat frequency is changing. It 

265 KC. 

I.F. CENTER 
FREQUENCY 

14 7, 0 7 14 

FREQUENCY + 
IN KC. 

TUNING DIRECTION 

Fig. 2-Theoretical plate voltage 
changes of phase detector tube as a 
broadcast signal is tuned in by 

mechanism. 

will be recalled that when current 
through a tube decreases the plate volt- 
age rises and vice versa. The change in 
phase of the two signals applied to the 
separate grids as the center if frequency 
is approached causes a change in plate 
current and opposite change in plate 
voltage. From the plate of the phase 
detector circuit we can obtain an "S" 
curve somewhat similar to that of a fre- 
quency swept FM detector as shown 
in Fig. 2. Subsequently, we will show 
how this curve is modified to obtain 
the desired curve necessary to operate 
the relay tube. 

At this point in our discussion it 
must be emphasized again that the 
momentum of the tuning mechanism 
necessitates that the movement be 
stopped and the switch contacts be open 
4 kc ahead of the center frequency. 
The momentum will then carry the 
mechanism to the center if frequency 
of the broadcast station. The stopping 
of the motor or, in other words, the 
opening of the relay can only be caused 
by the blocking of the flow of current 
through the relay control tube since 
the tuning bar or foot tread is only 
momentarily depressed to activate the 
relay and, being spring loaded, breaks 
contact once released. A negative pulse 
must be supplied to the grid of the re- 
lay control tube to cut off the tube cur- 
rent. This negative triggering signal 
is produced in the phase detector plate 
circuit 4 kc ahead of the center if fre- 
quency for the station. 
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PRIMARY 
SIGNAL, 

SECONDARY 
SIGNAL 

i \ 
(A) 

NO CURRENT 
FLOWS \ i 

(180° PHASE ) t / \ / 
/ ._. 

(B) 
A SMALL 

PORTION OF 
CURRENT 

FLOWS 
(90° PHASE ) 

(G) 
A LARGE 

AMOUNT OF 
CURRENT 

FLOWS 
(0° PHASE ) 

PRIMARY SECONDARY 
SIGNAL SIGNAL 

CURRENT : ) 

FLOW i4 

CURRENT FLOW 

SECONDARY 

PRIMARY 

Fig. 3-Current and phase relation 
ships occurring in phase detector of 
"Signal Seeking" portion of circuit 
as a signal is tuned in by mechanism. 

As mentioned previously, the elec- 
tron conduction in the phase detector 
is dependent on the phase of two 
signals applied to grids #1 and #3. 
That is, the phase of the signal ap- 
plied from the transformer secondary 
to grid #1 with respect to the signal 
applied from the primary of the trans- 
former to grid #3. The voltage that 
appears at the plate is a result of the 
phase relationship of the two signals 
and their resultant current flow. Con- 
sider the signal in the primary of the 
transformer as a signal with a fixed refer- 
ence phase. This same signal is shifted 
in phase, in passing through the tuned 
circuits of the transformer secondary, 
the amount of phase shift depending on 
its frequency. Phase shift takes place 
in resonant circuits when the incoming 
signals deviate somewhat from reso- 
nance. At frequencies lower than the 
resonant frequency of the tuned sec- 
ondary circuit the phase shift is such 
that the two signals can be 180° de- 
grees out of phase as shown in A of 
Fig. 3. In this case both grids are not 
positive going at the same time as is 
required for electrons to flow. This re- 
duces the current flow through the 
phase detector tube, and the plate volt- 
age will rise as indicated at the upper 
left bend in the curve of Fig. 2. As the 
two signals approach the resonance 
frequency of the tuned circuits the 

phase difference is reduced allowing 
more current to flow as shown in B of 
Fig. 3. These conditions apply where 
the primary and secondary transformer 
circuits resonate at the same frequency. 
As mentioned previously at resonance, 
the relationship is a 90 degree phase 
difference permitting current to flow as 
indicated by the shaded portion be- 
tween the two signals. 

When the two signals are in exact 
phase which occurs at a point higher 
in frequency than the resonant point 
of the primary and secondary of the 
2nd if transformer, maximum current 
flows and the negative knee of the 
curve of Fig. 2 is obtained. This point 
in the curve is as shown in C of Fig. 3. 

The curve of Fig. 2 would not pro- 
vide the desired control as the trigger 
pulse would be generated somewhere 
around 5 kc previous to the center fre- 
quency when it is necessary to have 
the relay 'triggered by a signal at about 
4 kc. Therefore, it is necessary to modi- 
fy the curve and the phase relationship 
somewhat. 

The change in the curve is brought 
about by altering the .phase of the sig- 
nal obtained from the secondary of the 
transformer. A 20 ß.µf condenser is con- 
nected across the secondary of the 
2nd if transformer when the relay 
switch is activated for searching pur- 
poses, and can be noted in Fig. 1. 
When the condenser is shunted across 
the secondary it causes the circuit to 
resonate at a point lower in frequency. 
The plate voltage curve is shifted a 
fixed amount to the left of the center if 
frequency due to an advancing of the 
phase of the signal brought about by 
the detuning action. The resultant 
plate signal is thus steepened so that 
a sharp triggering voltage is obtained as 
shown in Fig. 4. 

It can also be noted that the curve 
is flat on top. The phase detector tube 
is operated near plate current cutoff by 
the cathode biasing arrangement. There - 

265 KC. 

I.F. CENTER FREQUENCY 

TUBE CURRENT 
IS CUT OFF S\ 

TRIGGERING 
POINT ------ 

-10 -4 -2 0 

FREQUENCY IN KC. 

Fig. 4-Graph of signal developed 
a+ plate of phase detector as a re- 

sult of signal phase relationships. 

fore current cutoff is easily reached, 
causing the upper portion of the curve 
to be flattened. A low plate voltage is 
also employed for this tube allowing 
the saturation point to be readily at- 
tained at the bottom of the curve. These 
two circuit developments combine to 
bring about a desired distortion in the 
curve so that it goes negative rapidly. 
A sharp negative going pulse is pro 
duced 4 kc ahead of the center if fre- 
quency of the broadcast station being 
automatically tuned, this pulse being of 
the proper amplitude to trigger the relay 
control tube. 

The negative plate pulse is coupled 
to the grid of the relay control tube 
through a .047 ,uf condenser where it 
drives the grid sufficiently negative to 
cut off the tube current. As a result 
the relay opens up and the relay 
switch circuits are broken causing the 
search operation to cease. 

Although the signal search unit 
removes the need for a means of manu- 
ally tuning the radio, manual tuning is 

made available in these Mopar models. 
Push button operation is also accom- 
plished electronically by making use of 
the signal search system. A mechanical 
connection between the push buttons 
and the start switch causes the signal 
searching to be placed in operation 
when any button is pushed. However, 
there is one big difference in the man- 
ner in which the system functions when 
the push buttons are made use of. The 
rf and if amplifier cathode circuits are 
opened by the act of pushing a button 
so that no signals can pass through the 
radio. When a particular button is de- 
pressed it also grounds a contact for 
that button. There is a contact finger 
for each button that rides with the tun- 
ing carriage which is adjustable to any 
station. The contact fingers move in 
conjunction with the search operation 
and when the finger touches the con- 
tact that has been grounded by push- 
ing in the button it provides a connec- 
tion for the rf and if amplifier cathode 
circuits. Signals are then permitted to 
pass through these amplifiers. The first 
signal to pass through the radio is that 
for which the button has been set, with 
the result that the triggering action de- 
veloped at the phase detector causes 
the relay tube to cease the searching 
operation. 

This article has dealt with the know- 
how and operation of a signal seeking 
radio. Due to space limitations adjust- 
ments of the push buttons has not been 
touched upon. It is a relatively simple 
process and is thoroughly explained in 
the manufacturer's service manual. 
Concerning alignment of the rf and if 
stages, this procedure is not affected by 
the inclusion of the signal seeking 
feature in the receiver just discussed. 
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SERVICE 

DEALERS: 
ask your 

RAYTHEON 

Tube 

Distributor 
for these 
wonderful 
sales 
helps... 

Bm-I-OF-FIRE 
gpSiNEss 
But 1.DERs 

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

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

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

14 -Point Check -Up 
Card 

Hang on set to 
show adjustments made 

WE RECOMMEND. Ttr.VTIWaN SEEEvstsa p 

Drop Cloth 
To show customers you care 

_----- --- 
DEALERS NAME ,` 
TELE VISION E. RADIO SERVICE 

Illuminated Outdoor Sign 
A real traffic stopper 

Go -Getter 
Picks up small parts 

where hands can't reach 
Window Streamer 
Sells check-up service 

Window Displays 
To sell your service to passersby 

u?"tickets for 
the best seats 

in the house...- , . c. 

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

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

tNtY'RE t, 
Oy 

v 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

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

Raytheon makes Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes ' 

all these: Semiconductor Diodes and Transistors Nucleonic Tubes Microwave Tubes 
errellexCe rn gleróJonldf. 
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Part 2 

by Bob Dorgan 
and Sam Marshall 

from a forthcoming 
book entitled 
"Fundamentals of Color Television" 

ou.°put systems 
Correct rendition of a black and white signal in a color re- 
ceiver requires a set of adjustments in the color video output 
stages often referred to as, "High and Low Level Gray Scale 

Adjustments." These are discussed below. 

IN general, control of the color video 
output signal to produce a correct 

black and white image on the picture 
tube involves certain adjustments of the 
red, green and blue video output cir- 
cuits to give us a certain ratio of beam 
currents. This ratio is necessary for a 
correct black and white picture. These 
adjustments involve the: 

1. signal drive 
2. screen grid (G2) voltages on the 

picture tube 
3. control grid (GI) voltages on the 

picture tube. 
With close control of tolerances only 

two of the above sets of adjustments 
may be all that would be necessary to 
produce the required beam ratio for a 

correct black and white picture. How- 
ever, recourse to a third set of adjust- 
ments is usually necessary to compen- 
sate for production tolerances in the 
picture tube. 

In our previous discussions we inti- 
mated that to obtain a white picture 
the light output of the individual red, 
green, and blue phosphors should be 
equal. We also assumed that equal grid 
drive voltages were used to produce 
equal light outputs from the red, green, 
and blue phosphors. However, in prac- 
tice we are confronted with phosphors 
of unequal light level efficiencies, so 
that adjustment of the control grid, 
screen grid, and signal drive voltages 
on the picture tube becomes necessary 

Correction: 
In Fig. 1 of the preceding installment, 
RTSD June, 1955, page 6, the symbols 
G and B above the cathodes of the color 
tube symbols should he interchanged in 
parts (B) and (C) of the figure to cor- 
respond with the correct position of the 
solor guns shown in (A). 

in order to take into consideration these 
inequalities. 

Equal and Unequal Video Drive 
Systems 

There are two fundamental ap- 
proaches to the solution of the prob- 
lem of unequal phosphor efficiencies. 
One is to adjust the individual Cl and 
G2 voltages so that identical gun char- 
acteristics are obtained without the ap- 
plied signal. Following this, unequal 
video voltage drives are applied to the 
three guns so as to obtain the great- 
est beam current on the red gun, a less- 
er beam current on the green gun, and 
the smallest beam current on the blue 
gun. The second technique is to use 
equal video voltage drives and to ad- 
just the gun characteristics by varying 
the Cl and G2 potentials of the guns 
to such an extent that the individual 
beam currents will be unequal in a 
manner similar to the results obtained 
in the first method. 

Adjustment of Typical Unequal 
Drive System 

The following procedure and discus- 
sion of a typical "unequal drive" sys- 
tem is presented to acquaint the reader 
with the why as well as the how of the 
various adjustments made in calibrat- 
ing an I/Q color receiver for correct 
black and white reception. This pro- 
cedure is performed in three distinct 
steps, these being: 

1. adjustment of the picture tube 
screen grid controls 

2. adjustment of the green and blue 
amplifier gain controls 

3. adjustment of the green and blue 
background controls. 

Throughout this discussion it must 

be borne in mind that our initial pur- 
pose is to obtain untinted black and 
white pictures for any setting of the 
contrast and master background 
(brightness) controls during these ad- 
justments. To prevent possible contam- 
ination of the signal from spurious sig- 
nals in the chrominance and demodu- 
lator sections, the chroma control is 

turned completely counter -clockwise. 

Screen Grid Adjustments 
A simplified schematic of the screen 

grid and control grid voltage supply 
of a typical I/Q receiver is shown in 
Fig. 1. Here we observe that the red, 
green, and blue screen grid voltages 
are obtained from individual potentio- 
meters which form part of the voltage 
divider system between the 400V B+ 
line and ground. When the master 
background control is advanced com- 
pletely in a clockwise direction all 
grids receive a negative bias of 60 volts 
with respect to cathode. The purpose 
of adjusting the bias on the grids to 
-60 volt (or any other predetermined 
value) is to establish an identical cut- 
off point on all three control grids. 
This characteristic requires previous ad- 
justment of the individual G2 poten- 
tials. 

The procedure in making the screen 
grid (G2) adjustments is as follows: 

1. Turn the contrast control down 
for no signal input (counterclockwise). 

2. Turn the master background 
(brightness) control on full (clock- 
wise). 

3. Turn the red, green, and blue 
screen grid controls completely off 
(counterclockwise). 

4. Advance the red screen grid con- 
trol until a faint red raster is visible. 
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5. Advance the green screen control 
until the raster turns yellow. 

6. Advance the blue screen grid con- 

trol until a neutral gray shade is ob- 

tained. 
An analysis of the above adjustments 

points up the following significant fact. 
When the R, G and B screen controls 
are turned down for a barely visible 
raster, and the master background or 

brightness control is at its full or clock- 
wise position the beam current in the 
color tube is just about at cutoff. This 
condition is shown in (A) in Fig. 2. 
This means that the normal appear- 
ance of the raster under no -signal con- 
ditions is a dull gray. The injection of 
a signal under these vertical cut-off con- 
ditions then drives the color grids in 
a positive direction thereby lighting up 
the various phosphors. 

Color Amplifier Gain Adjustments 
I Iaving adjusted the beam currents of 

the R, B and G guns under no -signal 
conditions, we are now ready to pro- 
vide the correct beam current ratios for 
a black and white picture. These beam 
current ratios may be obtained by pro- 
viding a larger red grid signal than 
both the green and blue; and a larger 
green signal than the blue. The controls 
for these adjustments are shown in the 

U á 
CO 

11_I 

O 

ÚI I '1 
EG -60V. 

blue sync 
and video 

Heavy line 
identifies 

signal 

PI 
amplitudes 

8--__ 
Black 

Level 

G., 

R 
Sync Tip 

I BEAM 
CURRENT 

IR 

IG 
IR 

MAXIMUM 
LEVELS 

iAÌ 

_-BLACK LEVELS OF 
R, G and B SIGNALS 

NOW COINCIDE 
AND FALL ON 

CUTOFF LINE 

(a) 

Fig. 2-How beam currents vary with 
grid voltage. Beam current ratio 
(In: I,;: le) should remain constant for 
various settings of master background 
control. Heavy lines identify blue 
color signal for clarity, and show how 
its position is shifted with reference 

to cutoff. 

BLUE 
SCREEN 

Rl 

25 K 

+400 V. 

GREEN SCREEN 

R4 
5K 

R5 
3.3k 

--RED SCREEN 

R3 
25 K 

\ R2 
25 K 

+140V. 

60 V 

+80 V. 

R7 
75K 

R6 \ 
12K ÿ 

MASTER 
BACK- 

GROUND 

R9 R11 

12K 12K 

RIO t 15K 

ÿ 

R8 

PIX TUBE 

SCREEN GRID (G2) 
r--- -- 

D.C. 

RESTORER 

CONTROL GRID (61) 
1 

rrr 
D.C. 

RESTORER 

GREEN 
BACKGROUND 

D.C. 

RESTORER 

13.5 K 
BLUE 

BACKGROUND 
*Arrows indicate 

clockwise rotation 

Fig. I-Simpl:fied screen grid and control grid voltage supply of a typical 
I/Q receiver. 

equivalent simplified circuit diagram il- 

lustrated in Fig. 3. Inasmuch as the red 
phosphor has' the weakest light energy 
output the full red signal is applied to 
the input of the adder tube. Thus, only 
two adjustments preceding the blue and 
green adders are used to adjust the 
video signals in the green and blue 
amplifiers against the video signal in 
the red amplifier. 

The manner in which the red, green 
and blue beam currents assume their 
correct ratios for a given set of video 
signals at the picture tube grids is il- 
lustrated in the different I beam cur- 
rent values shown in Fig. 2 (B). Here 
we have taken the maximum levels of 
the respective signals at the red, green 
and blue grids to illustrate our point. It 
will be shortly shown that the same 
ratios of I beam currents are maintained 
throughout the entire range of video 
signal amplitudes. 

The procedure in adjusting the blue 
and green gain controls is as follows: 

1. Advance the contrast control 
clockwise until a picture is obtained. 

2. Adjust the blue and green gain 
controls until the highlight areas have 
no color tinting and are an acceptable 
white. This procedure involves possible 
readjustments of the blue and green 
gain controls for optimum results. The 
manner in which the ratio of beam cur- 

rents remains the same for all values of 
contrast control settings is referred to as 
"tracking." 

Background Control Adjustments 
It will be recalled that the initial 

screen grid black and white adjustments 
occur normally at cutoff (see Fig. 2). 
Under th:se conditions the sync tip is 

now sitting on the black cutoff level of 
the picture tube and not the blacker 
than black level where it should be. It 
becomes necessary, therefore, to increase 
the negative bias of each gun by means 
of the background controls so that the 
various cutoff biases correspond to the 
black level of the signal. This will bring 
the sync pulses into the blacker than 
black region where they belong as 
shown in Fig. 2 (B). 

A little reflection on what is taking 
place is now in order. First the dc re- 
storers clamp the sync tips of the indi- 
vidual color signals at cutoff. There- 
fore, the video signal proceeds to the 
right of the sync tips as a reference. 
Notice that all sync tips coincide with 
each other and fall on the cutoff line. 
Because of the different red, green and 
blue signal values their respective black 
levels do not coincide as shown in Fig. 
2 (A). However, proper rendition of 
picture contrast requires that the black 
levels of all three signals should corres - 
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Fig. 3-Simplified schematic of 
Adder circuit in an I Q receiver 
showing connections of Blue Gain and 
Green Gain controls in circuit. Notice 
that the full red signal is applied to 
the input of the Red Adder tube. Un- 
der these conditions the signals ap- 
plied to the Blue and Green Adder 
tubes are adjusted for lower input 

levels compared to Red. 

pond to cutoff for each gun. This con- 
dition is shown in Fig. 2 (B) which 
illustrates the same signals of Fig. 2 
(A), brought over to the left so that 
the black levels fall on the cutoff line 
and the sync tips lie along different 
values in blacker -than -black region. 

To make all black levels coincide as 
in Fig. 2 (B) would seem to dictate the 
need for three separate grid bias con- 
trols, these controls requiring continu- 
ous adjustment as the contrast control 
is varied. However, by the ingenious 
circuit arrangement shown in Fig. 1, 
once R 10 and R12 (G and B Back- 
ground Controls) are adjusted in con- 
junction with R7 (Master Background 
Control), the black levels of all three 
color signals will always coincide for 
any setting of the Master Background 
Control. The adjustment of these con- 
trols is as follows: 

1. Turn the Master Background 
(brightness) control counter clockwise 
until the picture has a low light output. 
The picture will probably show color 
tinting indicating that R10 and R/1 are 
in need of adjustment. Now turn the 
blue and green background controls un- 
til a neutral gray picture is obtained. As 
before, this procedure may involve re- 

adjustment of these controls until the 
picture is absolutely without tint. 

It should be obvious that if no change 
in color tinting occurs as the Master 
Background and Contrast controls are 
rotated, tracking has been accomplished 
between the various bias levels and the 
corresponding video signal amplitudes. 

Background Circuit Analysis 
The background circuit in Fig. 1 in- 

sures a constant resistance voltage di- 
vider network. A study of this circuit 
will reveal that for any setting of R7, 
the background control, the resistance 
of the network is constant. As an ex- 
ample, let us assume two extreme cases, 
one with R7 turned completely clock- 
wise, and the other with R7 turned 
down (counter clockwise). We will 
observe that with R7 turned clockwise 
the equivalent resistance of the net- 
work is: 

R_7.5K X 13.5K 
21K 

Notice that when R7 is in this position, 
R9, R 10, RI/, and R 12 are shorted out. 
At a counter clockwise setting of R7 the 
equivalent resistance of the network is 
as follows: 

1. The parallel combination of R9, 
RIO, R11, and R12 is equal to 13.5K. 

2. R8 (13.5K) is now shorted out; 
however, the parallel combination of 
R9, R 10, R11, and R12 takes its place, 
so that the equivalent resistance of the 
network remains the same. The reader 
is advised to note that in practice R8 is 
12K because 13.5K resistors are not 
readily available. However, the error in- 
volved is negligible. 

To summarize the material discussed 
in this installment, we must first recall 
that because of unequal phosphor effi- 
ciencies, adjustments of the screen grid, 
signal drive, and control grid voltages 
must be made for various operating con- 
ditions to provide suitable beam cur- 
rents to balance out the phosphor in- 
equalities. Finally, to summarize gray 
scale adjustment the procedure is as 
follows: 

1. Adjust the screen grid controls at 
zero signal and the background control 
clockwise to obtain a dim gray raster at 
nominal cutoff. 

2. Adjust the green and blue ampli- 
fier controls on a B&W signal to obtain 
the proper highlight white. 

3. Adjust the green and blue back- 
ground controls so that the bias ratios 
track with the video signal amplitudes 
at all settings of the master background 
control. 

In this manner the unequal phosphor 
efficiencies of the red, green, and blue, 
phosphors will be compensated for at 
any setting of the master background or 
contrast control. 

[To Be Continued] 

TRADE 
FLASHES 

Items from RETIIA . . . During 
the nine year period 1946 through 
1954, nearly 36 million TV receivers 
were shipped to dealers. . . . Produc- 
tion of radio and TV receivers declined 
seasonally in April from the March 
level but remained considerably above 
the output level of April 1954. . . . 

Pointing out that the servicing of radio 
and TV receivers has become big busi- 
ness, a RETMA executive noted that 
the 12 -month period from June 1954 
marks the first time that the TV -radio 
industry has seen the gross income from 
the servicing of receivers equal or ex- 
ceed the income from retail sales of re- 
ceivers.... The week-long observance 
of National Radio and Television week. 
which will be highlighted by displays 
of new lines of radios, TV sets and 
phonographs in retail stores throughout 
the country, will start Sept. 18, and 
will be initiated by regional dinners 
throughout the country. Promotional 
material will be supplied to participants 
prior to this date. Life Magazine and 
the Saturday Evening Post will spear- 
head the promotional campaign. 

Harold J. Schulman has been named 
Assistant to the President, for CBS - 

Columbia, in charge of coordinating 
all company plans and activities. One 
of the most versatile executives in the 
electronics field, he has been Director 
of Product Service for this firm with 
supervision of all service and field en- 
gineering activities. He is also Chair- 
man of the RETMA Service Committee. 

The United Motors Service Division 
of General Motors has mailed seven 
new Delco electronics parts bulletins to 
their distributors and their dealers. The 
seven green and yellow bulletins will 
permit easier and quicker reference to 
the company's aerials; capacitors and 
resistors; vibrators; transformers; speak- 
ers; hardware and suppression material; 
and auto radio controls. 

Year-end sales and profits are ex- 
pected to exceed 1954, H. Leslie Hoff- 
man, president and chairman of the 
board, told stockholders at the annual 
meeting of Hoffman Electronics Corpo- 
ration today. Hoffman said the com- 
pany is currently producing 21 -inch 
color television sets but anticipates it 
will be 1956 before the company ob - 
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tains sizeable volume in color receiv- 
ers. Representative of some of the de- 
velopments now under way in their 
engineering research sections is this 
small, completely transistorized port- 
able radio, with high output and very 
low power drain. Hoffman Labora- 
tories is also nearing completion on a 

second Geiger counter for the low-cost 
market, as well as a sensitive scintilla- 
tion counter. 

The Winegard Co. of Burlington, 
Iowa has introduced a new line of 
Antennas, L-4DA and S.L.-4DA which 
are processed in Alumalite and can be 
produced in as many fabulous colors as 

aluminum drinking glasses or today's 

automobiles. Mr. Winegard describes 
Alumalite as an anodizing process 
which puts a metallic coating on his 
antennas that approaches the hardness 
of a diamond, and is impervious to the 
effects of pitting and rusting in seaboard 
areas where salt air is so damaging to 
unprotected metals. 

A new portable Appliance Tester, 
.Model 5100, has been introduced by 
Philco Corporation. It is designed for 
servicing of refrigerators, freezers, air 
conditioners, ranges, radio sets and tele- 
vision receivers as well as checking 
other household appliances and many 
types of industrial equipment. In one 
unit, the Model 5100 Appliance Tester 

PAYS ITS WAY 
'',tie VERY FIRST DAY 

The only unit 
Proved in the Field 

OVER 20,000 
CRT 350's NOW IN USE 

ACROSS THE NATION 

Weighs only 5 lbs. 
Size 11" x 71/2" x 5" 

MODEL 350 

5495 ONLY 
NET 

Send for Bulletin 102-D 

Watch for another 

brand new !MK 

money-maker coming 

your way soon 

QUICKLY CHECK AND CORRECT 
TV PICTURE TUBE TROUBLES 

in a few minutes, right in the home 
without removing tube from set! 

Daily use by more and more servicemen proves 
the CRT builds profits and customer satisfac- 
tion! Compact, portable CRT quickly locates 
and corrects picture tube troubles, due to low 
emission, inter -element shorts, leakage and open 
circuits-gives new life to weak and inoperative 
tubes. Life -Test feature checks gas content and 
predicts remaining useful tube life, while Grid 
Cut -Off Reading indicates picture quality cus- 
tomer can expect. So simple to operate, one 
glance tells the story. Earns servicing dollars in 
minutes, cuts operating cost, eliminates tube 
transportation. Saves money on TV set trade-in 
reconditioning, too. CRT costs so little, it pays 
its way from the very first day! 

3731 N. Southport Y 8c MFG Chicago 13, Illinois 

provides an accurate measurement of 
power, voltage, current, temperature 
and resistance, permitting the user to 
quickly localize electrical or tempera- 
ture difficulties within the appliance. 

A new carrying case for electrzn 
tubes, the "Treasure Chest," is being 
made available to the radio -TV ser- 

viceman through RCA distributors. It 

has space for 54 miniature, 56 GT, and 
at least 24 larger tubes. A compart- 

ment is also provided for the small 
tools most frequently needed in home 
service calls. These units are obtain- 
able by turning in twenty RCA "Treas- 
ure Notes" which are awarded to 
dealers upon purchases of RCA tubes. 

Louis Rieben (right), President of 
Tung -Sol Electric Inc., being inter- 
viewed by Quentin Reynolds on the 
WRCA-TV show, "Operation Suc- 
cess." Mr. Rieben predicted the early 
arrival of the push-button home, and 
to meet the increased need for elec- 
tronic products he foresaw the doub- 
ling of the size of Tung -Sol within ten 
years. Its seven plants now employ 
5,500 people. 

To augment new product develop- 
ment and to facilitate an aggressive ad- 
vertising and merchandising program 
for the Chase line, a new business affili- 
ation making Walsco Electronics Cor- 
poration the exclusive distributor for 
Chase Manufacturing Company was 
jointly announced here by officials of 
both firms. Under the agreement, 
Walsco will stock and act as sales rep - 

[Continued on page 40] 
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from OELCO 

UNCASED MODEL 6055, ABOVE 
BELOII, CASED MODEL 6C60. 

This i the newly develop 
for Delco transformers and other 
electronics ports ... bright 
stronç er, easier -to -find. 

High -Quality 
POWER TRANSFORMERS 

for Car Radios 
Developed by Delco Radio and General Motors elec- 
tronics specialists, and built under a strict quality control, 
Delco Universal Vibrator transformers have the kind of 
built-in customer satisfaction that can do a lot for 
your business. 

And there's a model to replace the vibrator transformer 
in just about every model of car radio. 

Three-Model Nos. 6055, 6065 and 6067-are uncased 
and do not include a filter network. Three others-Model 
Nos. 6060, 6064 and 6066-are cased and do include an 
"A" line filter network consisting of an "A" choke and 
a .5 mfd. capacitor. All six models have long -enough 
leads for universal application, and cased models are 
supplied with three self -tapping screws and a drilling 
template for easy mounting. 

Here are some more of the features that prove this is 
the power transformer line to fill your needs ... one 
that's competitively priced all the way, quality -made 
through and through ... the Delco line: 

Laminated core inserts stamped out of low -loss silicon 
steel and heat -treated so magnetic properties will not 
change Primary and secondary coils wound by skilled 
operators using special machines Hot asphalt compound 
poured into cased models to hold components in posi- 
tion, transfer heat and protect quality and performance. 

Order these quality products of a volume electronics manu. 
facturer through your UMS Electronics Parts Distributor today. 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

A GENERAL MOTORS PRODUCT A UNITED MOTORS LINE 

DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERYWHERE 
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GOODBYE 

TO SYNC 

PROBLEMS 

1 

1 1 1 11 1 I 1 I 

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

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

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

Typical TV signal (off -air pickup by 
receiver) across full CRT screen. Can 

be expanded across X-axis if desired. 

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

Model 617 
3" Oscillo- 

scope 

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

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

Model 614 
VTVM 

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

Model 615 
DIGITAL 

VTVM 

Reads out in numerical 
form...no interpolation, 
no reading i',rong scale. 
Has 12 ranges 1% ac- 
curacy DC and ohms, 2% 
an AC. You CAN'T read 
this meter incorrectly. 

MODEL 622 
5" OSCILLOSCOPE 

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

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

THE NEW 622 OFFERS... 

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

5" flat face CRT... undistorted edge to edge 

illuminated graticule with dimmer 
electronically regulated power supplies 
unusually light weight 
and 

AUTOMATIC TRIGGERED SWEEP 

I 1 I Il I I I I III 

BASIC SPECIFICATIONS 

VERTICAL AMPLIFIER 

Frequency Response: 6 cps to 6 
mc +3 db; down less than 
0.5 db @ 4 mc 

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

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

HORIZONTAL AMPLIFIER 
Frequency Response: 1.5 cps to 

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

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

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

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

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

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

SYNCHRONIZATION 
Internal, external, positive, 

negative or AC line 

CALIBRATION 
Internal 60 cps square -wave .05 
volts peak -to -peak ±3% 
POWER REQUIREMENTS 
115 volts, 60 cycles, 175 watts 

SIZE ... WEIGHT 
135/8" x 101/2" x 183/4"...32 lbs. 

7ÇcO1e Mfg. Company 
2961 East Colorado Street Pasadena 8, California 

'-Where accuracy counts' 
ORDNANCE ELECTRONIC TEST INSTRUMENTS AERIAL CAMERAS 
GO NO-GO MISSILE TEST SYSTEMS AERIAL SURVEYS BASIC 
ELECTRONIC RESEARCH ELECTRONIC SYSTEMS 
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ANOISE cancellation circuit used 
in the Emerson 120174B chassis 

was the subject of our analysis in the 
previous issue (June 1955). Before con- 
tinuing with this discussion, it is sug- 
gested that the reader review this ma- 
terial. Let us continue then, with the 
detailed circuit analysis of the two re- 
maining stages, namely the sync clamp - 
er and the sync clipper. Fig. 1 is the 
schematic of the circuit under discus- 
sion. 

It was pointed out previously that 
since the strength of the signal picked 
up at the antenna may vary over wide 
limits, there is a distinct possibility that 
the sync pulses might rise above the cut 
off level of the noise inverter, V17B. 
Conduction would then occur on the 
sync pulses, resulting in an amplified 
negative sync pulse at the output of the 
noise inverter. This negative sync pulse 
would be fed into the sync clipper stage 
along with the positive going sync pulse 
from the sync amplifier and cancellation 
would take place by the same process 
previously described in detail for the 
noise pulse. Obviously, cancellation of 
the sync pulse would cause complete 
loss of synchronization. It is to avoid 
this occurrence that the sync clamping 
circuit is included. 

In Fig. 1, V17A is the sync clamper. 
Fig. 2 shows only the portion concerned 
with sync clamping and is redrawn for 
ease of explanation. A composite video 
signal in the positive phase appears at 
plate of VI IA. The tube plate load 
consists of R53 and R54 in series. This 
forms a voltage divider, allowing a por- 
tion of the signal to be tapped off at 
point "A." This changing positive volt- 
age at "A" is coupled to the plate of 
V17A by C68 causing a current to flow 
which charges C68. The charging path 

by Radio Television 

Service Dealer 

Technical Staff 

This Month's Circuit- 
Noise Control Circuit: 
Emerson Ch. 120774B (Cont.) 
Also Motorola 
Volumatic 

COMPOSITE 
VIDEO SIGNAL 
FROM VIDEO 

DETECTOR 

R21 
10K 

R54, 10K 

R53, 22K\ 

C68 
.01 

C67 

T 100 
POSITIVE 

PULSE 
FROM 

HORIZ. 
OUTPUT 
TRANSE 

V11Á .-' 
/212AU7 
SYNC AMA. 

I( 

R87 
470 K 

R55 

i 

V17A 

1/212AU7 

CLAMP k ` 
R90, / 2.2 

MEG. 

33K 

C69 

Ó 

+225V 

C41 
220 

R56 
2.2 

MEG. 

+150V 

11-7- 

R57\ Imo% 
100K 

V11B 

12AU7 
SYNC CLIPPER 

150KR +150V. 

V17B 

12ÁU7 
NOISE -- 

INVERTER `. 

HORIZ. AND 
VERT. SYNC 
PULSES TO 

A.F.C. AND 
INTEGRATOR 

CIRCUITS 

R88 R89 R92 
68K 50K f 10K 

L____ 
10 K 

+150V. SW2 

C70 1. 

Fig. 1-Partial schematic of Emerson Chassis 120174 B illustrating Noise 
Cancellation Circuit. Waveforms are shown for each signal. 

is indicated by the heavy arrows in 
Fig. 2. This path consists of RS4 and 
the cathode to plate path within V17A. 
(R90 offers a parallel charging path, but 
since it has such a high resistance, the 
charging current through it may be ne- 
glected.) Since this charge path has a 

low time constant, C68 quickly charges 
to the highest voltage which appears at 
point "A." At this point it is most im- 
portant to note that the charging of 
C68 in this manner can take place only 
if V17A is conducting. A keying pulse 
of positive voltage from the horizontal 
output' transformer allows V17A to con- 

duct only at the time of the sync pulse. 
It is cut off at all other times. This ac- 
tion will be discussed later. Since V17A 
is keyed in this way, only the sync 
pulses can produce the action described 
above. The noise pulse, shown at "n" 
in the wave form at the plate of V1 1A 
would be ineffective since V17A is cut 
off at this time. 

Thus we see that C68 is charged to 
the peak value of the sync pulse with 
the polarity as shown. Immediately 
after the sync pulse, C68 will begin to 
discharge since the voltage at "A" has 
become lower. It will tend to discharge 
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to this lower value of voltage. The path 
of discharge is shown by the light ar- 

rows in Fig. 2. As can be seen, this 
path consists of R90, cathode to plate of 
V11A, and R53. R90, a 2.2 meg re- 
sistor, is by far the largest resistance in 
the path. Because of this, practically the 
entire voltage across C68 appears across 
this resistor. Note also that the voltage 
developed across R90 is applied to the 
input of the noise inverter, making the 
grid negative with respect to the 
cathode. 

Because of the large value of R90, 
C68 discharges very slowly and the bias 
developed across R90 maintains a value 
very close to the peak of the sync pulse, 
until the next sync pulse comes along 
and recharges C68 once more, close to 
the peak value. In this way a bias volt- 
age is developed across R90 which auto- 
matically adjusts itself to a value which 
is slightly less than the peak of the 
incoming sync pulses. 

A numerical illustration may help to 
make this clearer. Suppose for example 
the amplitude of the incoming sync 
pulse is 10 volts. The bias developed 
across R90 would then be slightly less 
than 10 volts, or about 9.9 volts nega- 
tive. The net grid voltage would then 
be plus 0.1 volts. Now suppose the sig- 
nal strength drops so that the sync pulse 
peak falls to plus 5 volts. C68 then dis- 
charges to slightly less than 5 volts, re- 
sulting in a negative bias across R90, 
for example, of 4.9 volts. The net grid 
to cathode voltage is again plus 0.1 
volts. In this way then, the signal pro- 
duces a bias across R90 which auto- 
matically varies in such a way that 
when it combines with the signal, the 
net voltage applied to the grid with re- 
spect to ground is always just slightly 
above zero at the sync pulse tips. 

In order to prevent conduction at the 
time of sync pulses, all that is necessary 
now is to adjust the cathode bias on 
V17B to a value slightly beyond cut 
off. This is done by adjusting R89 as 
described in the previous issue. 

The noise pulses, being larger in 
amplitude than the sync pulses, rise 
above cut off, and therefore cause con- 
duction in V17B. This then produces 
the desired noise cancellation as previ- 
ously described, without the possibility 
of sync pulses working their way 
through the noise inverter stage. 

The Sync Clipper 
The negative going noise pulses at 

the output of V17B are coupled to the 
input of the sync clipper, Vi1 B, by 
means of C69 and C40 in Fig. 1. At 
the junction of these two condensers, 
the inverted and amplified noise pulse 
combines with the original composite 
video signal. Since the negative noise 
pulse from V17B occurs at precisely the 
same time as the positive noise pulse in 

T R54 
10K 

V11A 

%z1 2ÁU7 

j R53 i 22K 

> TO SYNC CLIPPER 

V17A 

L>. 
c68 

1/212AU7 

f+R- 
.01 

l 
-h225 V. y 

V17B 

%212ÁU7 

i 

R90 
2.2 MEG. 

KEYING PULSE FROM 
HORIZ. OUTPUT TRANSE. 

Fig. 2-Partial schematic of sync clipper-Emerson Ch. 1201748. 

the composite video signal, cancellation 
of the noise pulse takes place. In this 
way the operation of the sync clipper is 
unaffected by the noise pulse. 

Motorola Volumatic 
THB Motorola Volumatic which was 

featured in the 1954 line of auto 
radios, provides an electronic control of 
the audio or listening level of the pro- 
gram. In the past, automatic control of 
gain based on the variations in strength 

control, rather than the common desig- 
nation of avc or automatic volume con- 
trol, as now employed in the trade. 
Now, Motorola in the Volumatic makes 
available combined gain and volume 
control, resulting in practically flat level 
of output at any desired listening vol- 
ume selected by the listener. 

To achieve this control of the audio 
level electronically where signal 
strengths vary considerably with stations 
and with locations, tube engineers in 
cooperation with Motorola radio engi- 

Fig. 3-Partial schematic-Motorola Volumatic. 

of the received signal, has been applied 
to the radio frequency portions of the 
radio circuit only, and any resulting 
control of the audio level has been only 
partial. This type of automatic control 
would best be termed automatic gain 

neers designed and developed a minia- 
ture variable mu pentode. This tube, 
used in the driver stage of the audio 
amplifier, has a variable bias supplied 
to the grid varying the gain or ampli - 

[Continued on page 47] 
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Black and White TV Color TV Transistor Radios AM Radios 

WHAT'S YOUR SERVICE PROBLEM? 

FM Radios Amplifiers and Tuners Auto Radios Record Changers 

PHOTOFACT HELPS YOU SOLVE IT 
FASTER, EASIER, BETTER, MORE PROFITABLY! 
THE WORLD'S FINEST 

SERVICE DATA 

PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production -run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 
Thousands of Service Technicians use 
PHOTOFACT daily for time -saving, profit - 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power-you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT-use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOFACT Library. 

ONLY $25 DOWN 

Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo - 
fact Distributor-He Has the Full 
Easy -Pay Details. 

PHOTOFACT CUMULATIVE 
INDEX 

Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the proper 
PHOTOFACT Folder you 
need to solve any service 
problem on any model. 
Once you have the make 
and chassis number, it 

takes just 60 seconds to find the applicable 
PHOTOFACT Folder. Send coupon now for 
your FREE copy of the valuable Cumula- 
tive Index to all PHOTOFACT Folders. 

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT-THEY HELP 

YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 

FULL SCHEMATIC 
COVERAGE 

1. Famous "Standard Notation" 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diagrams are clear, large, 
easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by 'scope. 

5. Voltages appear on the schematics for 
speedy voltage analysis. 

6. Transformer lead color -coding is indicated 
on the schematic. 

7. Transformer winding resistances appear on 
the schematic. 

8. Schematics are keyed to photos and parts 
lists. 

FULL PHOTOGRAPHIC COVERAGE 
9. Exclusive photo coverage of all chassis views 

is provided for each receiver. 
10. All parts are numbered and keyed to the 
schematic and parts lists. 

1 1 . Photo coverage provides quicker parts iden- 
tifications and location. 

ALIGNMENT INSTRUCTIONS 
12. Complete, detailed alignment data is stand- 
ard and uniformly presented in all Folders. 

13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number-adjust. 
ments are keyed to schematic and photos. 

HOWARD W. SAMS & CO., INC. 

Howard W. Sams & Co., Inc., Dept. 4-G5 

2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index. 

Name 

Address 

City Zone. .State 

L 

TUBE PLACEMENT CHARTS 
14. Top and bottom views are shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 
15. Blank pin or locating key on each tube is 

shown on placement chart. 
16. Tube charts include fuse location for quick 
service reference. 

TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles. 
18. Series filament strings are schematically pre- 
sented for quick reference. 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 

20. Proper replacement parts are listed, to- 
gether with installation notes where required. 
21. All parts are keyed to the photos and sche- 
matics for quick reference. 

FIELD SERVICE NOTES 
22. Each Folder includes time -saving tips for 
servicing in the customer's home. 

23. Valuable hints are given for quick access to 
pertinent adjustments. 

24. Tips on safety glass removal and cleaning. 

TROUBLE -SHOOTING AIDS 
25. Includes advice for localizing commonly re- 
curring troubles. 

26. Gives useful description of any new or 
unusual circuits employed in the receiver. 
27. Includes hints and advice for each specific 
chassis. 

OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardless of receiver manufacturer, is presented 
in a standard, uniform layout. 
29. PHOTOFACT is a current service-you don't 
have to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 

31. PHOTOFACT maintains an inquiry service 
bureau for the benefit of its customers. 

J HELPS YOU EARN MORE DAILY 
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PROBLEMS concerning "butchered 
receivers" have been chosen for 

this installment. When a TV receiver 
is butchered, we mean some individual 
has attempted to repair a receiver and 
instead creates the need for further and 
more extensive repair. 

Westinghouse H -649T17 
The receiver was turned on and a 

hum was heard from the speaker but 
as the volume control was turned 
toward maximum the hum disappeared. 
In order to isolate the circuit causing 
the hum the volume control was set to 
minimum, (maximum hum) and the 
vertical hold was varied. No change in 
hum pitch was heard. Thus the hum 
was not caused by the vertical section. 
Next the contrast control was varied 
but it also had practically no effect on 
the hum. (See Fig. 1.) 

Because an increase in volume meant 
a decrease in hum, it seemed that audio 
pick up might be the cause of the 
trouble. If filters were the cause, an in- 
crease in volume would not cause the 
hum to disappear. The 6T8, first audio, 
was next removed from its socket in 
order to further isolate the trouble. As 
soon as this was done, the hum disap- 
peared. The 6T8 tube was then re- 
placed but had no effect on the trouble. 
The 6AU6, second sound if, was next 
removed from its socket. The hum re- 
mained. Thus the trouble was isolated 
in the 6T8 circuit. The 6T8 audio 
circuit was next closely examined, and 
it was noted that a new volume control 
had recently been installed. A resist- 
ance check of the volume control was 
made but it checked correctly at 500K. 
We next studied the wiring against the 
diagram. A close examination of the 
volume control wiring proved to be 
worthwhile. C209, .01 /If, instead of 
being connected to the center arm of 
the volume control, was connected to 
the ungrounded arm; while C222, .02 

The Work Bench 

This Month: 

by PAUL GOLDBERG 

"BUTCHERED" RECEIVERS 

6AU6 
2ND SOUND IF 

SOUND DISC XFMR ----------1 
t 

' ii! 
-- - - MI I» 

1/2 6T8 

C222 

- - I 
.0E--- 

HOW CONNECTIONS 
WERE REVERSED-. 

IN RECEIVER 

1/2 6T8 
IST AUDIO AMP 

C222 
.02pF 

T 
C209 

VOLUME CONTROL 

R208 
-VOLUME 500K 
CONTROL, _; - IE 

6W6 
AUDIO 

OUTPUT 

C209 
.OINF 

CONNECTED WRONG 

Fig. I-Partial schematic of sound 

a f, was connected to the center arm 
instead of the ungrounded arm. The 
two condensers were next resoldered 
correctly and now the receiver func- 
tioned properly without any hum. 
Referring to the diagram in Fig. 1, 

it can be seen that with the incorrect 
connections, the 6T8 control grid 
through C209 has 500K to ground. 
When the volume control is set at 
minimum the full 500K is left open for 
the hum pick up. 

As a positive check the customer was 
called to determine whether anyone had 
serviced the receiver recently. The cus- 
tomer replied that his cousin (not a 

legitimate serviceman) had serviced the 
set recently. He stated that since his 
cousin had serviced the receiver, he 
had the hum in the set. 

Admiral 22E2 
The receiver was turned on and 

blooming was noted when the bright- 
ness control was turned up. However, 

section-Westinghouse H-649TI7. 

at normal settings of the brightness and 
contrast controls, the picture was satis- 
factory. Turning the brightness control 
to maximum caused the raster to dis- 
appear. (As the control grid of a pic- 
ture tube is made more positive with 
respect to its cathode, the second anode 
voltage decreases; this action causes 
blooming). In other words, because of 
poor regulation on the part of the high 
voltage supply, the high voltage will 
decrease as the brightness control is 
turned up. 

The high voltage circuit was there- 
fore checked first. As the width, height, 
and linearity of the raster seemed satis- 
factory the 6CD6 and 6W4 (Fig. 2) 
tubes were not replaced. The IB3 how- 
ever, was replaced, but did not solve the 
problem. An arc was then drawn with 
a screw driver from the 1B3 filaments 
to ground. A very tiny arc was drawn 
with the brightness control at maximum 
while a healthy arc was drawn at a 

(Continued on page 45] 

20 RADIO -TELEVISION SERVICE DEALER o JULY, 1955 

www.americanradiohistory.com



Models 21C40, -C41, -C130, -C131, -C151, -C152, -C156, -C157, "O" Line 
Ari exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher 

STEP AM-GENERATOR INPUT 
POINT 

AM-GENERATOR 
FREQUENCY 

ADJUST REMARKS 

Connect scope to Test Point V; 
1 Plate of cone. tube 47.25 mc L151) maximum vertical may be 

thru.001cap. to un- 41.25 mc L152) for minimum 
gain 

2 gnd. tube shield * 39.25 mc L153 for maximum 
required. 
Connect detector between 

3 Test Point IV (Diode 4.5 mc L156 
network 

oscilloscope input & receiver Test 
Load). Point V as shown in Figures 8 & 11 

ee Fig. 

I -F SYSTEM, SWEEP ALIGNMENT 

Now that the trapa have been set at their proper 
frequencies, the 1-f curve may be shaped. 

PRE -PEAKING: 
Should difficulty be experienced in obtaining 

the proper video 1-f response as may be experienced 
when the set is far out of alignment, the tuning 
of the individual coils may be checked. 

If each coil is peaked at the respentive fre- 
quency specified below with an AM signal as pre- 
scribed for setting traps, an overall 1-f response 
curve which closely approximates the proper curve 
will be achieved. After this is done, the sweep 
method may be used to thus permit proper final 
curve shaping. This peaking may be done by using 
an AM signal as prescribed for setting the traps, 
or the sweep method may be used by adjusting the 
coils for maximum amplitude at the desired marker 
points. 

Since it may be possible to obtain two peaks 

through the coil adjustment range, make certain 
the coil is aligned for the first peak (slug start- 
ing from out position). 

Begin alignment of Peaking Frequencies with T153. 
T153 -44.15 mc T151 -44.8 mc 
L150 -44.15 mc T152 -42.9 mc 
L153 -43.0 mc 

NOTES: 
1. Turn picture contrast control to minimum. 
2. Observe sweep waveform at Test Point III 

through a 10,000 -ohm resistor. Oscilloscope 
should be calibrated so that 5 volt 'signal 
will provide 2 -inch vertical deflection. 

3. Apply a negative 4 1/2 volt battery bias volt- 
age to Test Point VI. Connect positive lead 
of battery to chassis. 

4. Note that the Following procedure uses 45.0 mc 
as the 100% reference point. Maintain the sweep 
generator output level so that the baseline -to - 
45 mc marker amplitude equals two inches. 

VIDEO I -F ALIGNMENT CHART 

CONNECT SWEEP 
GENERATOR ADJUST DESIRED RESPONSE REMARKS 

To ungrounded tube shield, 
Fig. 2C through .001 cap- 
acitor center sweep fre- 
quency approximately 44 mc 
Sweep width approximately 
10 mc. 

T153 for max. at 
44.15 mc. 
T152 to set 42.5 
mc marker at 70% 
T151 to set 45.75 
mc marker at 40% 
L135 )See Remarks 

)Column 

41GL135 & L150 should be ad - 
justed to shape peak region 
of curve for symmetrical 
response consistent with 
proper 45.75 mc marker 
placement. Peak of curve 
may fall between the limits 
of 110% and 135% of 45 mc 
100% reference point. 

,,,, 

no, 
" 

.nx_ _ 

lee 
5 " ..._ 

AUDIO I -F ALIGNMENT 
NOTES: 

1. Tune in a television signal. This will pro- 
vide a 4.5 mc signal source for audio 1-f 
alignment. Keep the volume control turned dzci 
unless the speaker is connected. 

2. Step 3 below requires a meter connection to 
the electrical midpoint of the ratio detector 
load circuit. To do this, connect two 100,000 - 
ohm resistors in series between V117 (6T8) pin 
2 and chassis. These two 100,000 -ohm resistors 
should be chosen as accurately as possible,for 
equal resistance. 

AUDIO I -F ALIGNMENT CHART 

STEP 
CONNECT VTVM OR 

20,000 0HM8/VOLT METER ADJUST 
METER 

INDICATION REMARKS 

1 To Test Point IX and 
chassis 

T301 Adjust for maximum deflection. Voltage to be read is negative 
with respect to chassis 

2 

3 
V117 pin 2 and chassis T302 prim- 

ary (bottom 
Core) 

Between Test Point X 
and center of twc)100A0 
ohm resistors. 

T302 sec- 
ondary 
(top core) 

Adjust for zero volts d -c out- 
put, 

Repeat steps 1, 2 and 3 to 
assure proper final adjustment. 

ALIGNMENT OF 40 MC CHANNEL IN VHF TUNER 
(UHF POSITION) 

1. Apply -3 volt bias to tuner AGC line. 

2. Disconnect I -F output link from converter 
plate coil. (Remove L135 shield can). 

3. Place oscilloscope through a 10,000 ohm resis- 
tor on Test Point I of VHF tuner. 

4. Through resistor network as shown insert sweep 
signal to the output side of UHF crystal. 

5. Set VHF tuner to UHF position; tune UHF for 
minimum tilt over center tuning area (approx. 
620 mc). 

TUNE TO SET IDEAL CURVE REMARKS RESISTOR NETWORK 

L128 
L113 
T101 

40.5 mc for maximum 
45.75 mc for maximum 
For maximum gain and 
zero tilt 

Spacing between coils 
varies bandwidth. Do 
not allow coils to 
touch. Disregard pos- 
sibility of notch 
caused by I -F trap L100. 

41 

OFÓRT T LON 

40.SRG 45.T5NG 

SWEEP 
SIGNAL 
INPUT 

í00n 

UHF TUNER 

UHF TUNER 
...AT GROUND 
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ALIGNMENT OF LlO0 I -F TRAP 

The trap, L100, Figure 3 is for the purpose of 
removing any frequency in the 1-f range which may 
cause interference. It is normally aligned at the 
factory to 43.5 mc. 

The trap may be aligned by tuning for minimum 
I -F channel interference pattern on the screen. If 
the interference frequency is known, the trap may 
also be aligned for minimum interference as out- 
line below. 

1. Connect 3 volts bias from the AGC line to B-. 
Connect the positive of bias battery to B-. 

2. Use an accurate marker generator to furnish 
marker of the same frequency as the interfering 
frequency. 

General 
Electric 

Connect the scope to view the response curve at 
the output of the video detector, Test Point III. 

Use a sweep generator with its center frequency 
set approximately at the interference frequency. 

3. Do not tune L100 so it will attenuate Channel 
No. 2. 

4. Use the GE ST -8A balanced adapter anda 3 -foot 
piece of 300 -ohm transmission line to couple the 
r -f sweep to the antenna terminals of the receiver 
to properly match the input impedance of this re- 

ceiver. 

If the shape of the response curve changes when 
you grasp the 300 -ohm transmission line, a resis- 
tor pad, as shown in Figure 2A, should be inserted 
at the head -end antenna terminals. 

L100 ALIGNMENT CHART 

MARKER 
FREQUENCY 

SWEEP FREQUENCIES 
& INPUT POINTS 

CONNECT OSOIL- 
IOSOOPE BETWEEN 
CHASSIS AND - 

CHANNEL 
SWITCH 
SETTING 

ADJUST 
SEE 
NOTE 

Interference 
frequency 

40 to 50 mc to an- 
tenna terminals. 

Test Point III 2 Core of L100 for minimum 
amplitude of curve at 
marker. 

3 

VHF CHANNEL 
SELECTOR 

UHF B VHF 
FINE TUNING 

UHF CHANNEL 
INDICATOR 

6907A 

r 

TEST 
POINT 

[ID 

III 

131 r® 
LI2B--+-O 

1127-- 

LI26--,.., 

U 
O+--LII3 
l 
i+LII2 

l I 
LITI 

i (1 

i 

GD.,. 

ill 

121 

LI25,--iLIIO 
LI24-0 L109 

--ill i 
OSC.CO LS 

LI29' 

TUNE THRU FRONT 
MIXER 

L114 

R.F PLATE 
COILS COILS 

FIG. 3. VHF TUNER ADJUSTMENTS 

- /) VHF TUNER 

K -141J82 

LI07 

TIOI 

L102 

L103 

L104 

L106 

R.F. GRID 
COILS 

UHF TUNER 

Ar 
14\ 6URNS ,, X01 (OUTER) ' 111 (c' 12 

1 Vi 
13 

7 0 O AA 7E1,1929 NOTE: START STRINGING ' WITH UHF DRUM IN MAX. 
COPOSITUNTERION CLOCKWISE 

(INNER) 

19 

10 

re), John F Rider CaNf 1a(1 1n i'1RSoP 1- General Flortrir 

www.americanradiohistory.com



RADIO -TELEVISION SERVICE DEALER 
COMPLETE TV SERVICE INFORMATION SHEETS 

General 
Electric 

Models 21C40, -C41, -C130, -C131, -C151, -C152, -C156, -C157, "O" Line 
An exclusive service of Cowan Publishing Corp, by special arrangement with John F. Rider, Publisher 

OFELII. 

YOKE 

FIG. 1. PICTURE TUBE ADJUSTMENTS (REAR VIEW) 

INSTALLATION ADJUSTMENTS 

GENERAL: These receivers are shipped from the 

factory with the picture tube installed and all 

controls pre -adjusted for normal operation. It is 

necessary, therefore, to merely plug in the re- 

ceiver and, where required, connect it to a suit- 

able antenna system. The various operating con- 

trols should then be checked for proper operation. 

On the rear of the receiver immediately below 

the antenna terminals is located a local -distant 

switch. This switch is normally left in the dis- 

tant position except in cases of severe cross 

modulation caused by one or more strong stations 

interfering with the signal received. It may be 

necessary, therefore, to switch from distant to 

local in these areas. 

If it becomes evident that one or more of preset 

controls are out of adjustment due to handling, 

adjust the necessary controls according to the 

following information. 
ELECTRICAL INSTALLATION ADJUSTMENTS 

It is recommended that the receiver be permitted 

to operate for at least 15 minutes before the 

final raster adjustments are made. 

Height & Vertical Linearity: These controls (R207 
and R211), See Fig. 1, should be adjusted simul- 

taneously to provide proper picture height consis- 
tent with good vertical linearity. The first ad- 
justment should extend the picture approximately 
1/8 inch beyond the mask limits. 

Horizontal Size Width) & Horizontal Linearity: 
These controls (L252 and L253) should be adjusted 

to provide proper picture width simultaneously 
with good horizontal linearity. The adjustments, 
when completed should extend the picture approxi- 

mately 1/4 inch beyond the mask limits. 

HORIZONTAL STABILIZER COIL: 

This control is factory pre-set and should only 

require adjustment if the horizontal oscillator 
tube has been changed,or if horizontal instability 
becomes apparent in noisy signal areas. 

1. With a signal turned in, adjust the stabilizer 
coil, (L251) until the picture locks in place. 

2. Connect a VTVM between Test Point XI and ground. 

3. Re -adjust the stabilizer coil so that +5 volts 
appears at Test Point XI. 

NOTE:If horizontal instability persists in noisy 
areas, observe picture and tune coil for 
best horizontal stability. 

CAUTION NOTE: 

A) DO NOT REMOVE THE 12AT7 HORIZONTAL OSCILLA- 
TOR WHILE POWER IS ON AS LAMAGE TO THE HORI- 
ZONTAL SWEEP OUTPUT TUBE (6BQ6-GA) WILL RESULT 

T401 

MNe 12471 

T251 

UHF- 
TUNER 

o VHF TUNER 

FIG 2. LOCATION OF TUBES AND ADJUSTMENTS 

B) BEFORE INSTALLING A NEW 6BQ6-GA HORIZONTAL 
SWEEP OUTPUT - BE SURE TO CHECK THE HORIZONTAL 
OSCILLATOR (12AT7), OTHERWISE THE NEW 6BQ6-GA 
MAY BE DAMAGED. 

PICTURE TUBE ADJUSTMENTS 

ION TRAP -Power should not be applied to the re- 
ceiver for any great length of time without the 
ion trap being properly adjusted. Rotate and slide 
the'ion trap on the tube neck for position of maxi- 
mum picture brightness consistent without tube 
neck shadow. As maximum brightness with trap is 

approached, readjust the rear apron brightness 
control as required to keep picture brightness 
moderate during trap adjustment. 

YORE POSITION (Picture Tilt) -Loosen yoke clamp 
wing nut and push deflection yoke to seat firmly 
against bell of picture tube. Rotate yoke and 
clamp to correct picture tilt (squaring of picture 
within picture mask). Tighten wing nut after ad- 
justment. 

PICTURE CENTERING: -A lever and ring assembly used 
for picture centering clamps over the deflection 
yoke. Move the levers toward or away from each 
other until picture is centered within picture 
mask. 

FOCUS: On the base of the picture tube is located 
a focus jumper. This jumper is so designed that 
ut may be placed either between pin six and two, 

(focus effectively at ground potential) or pin six 
and pin ten (focus at B+ boost potential). 

REMOVAL OF THE PICTURE TUBE FROM THE CABINET 

If it becomes necessary to remove the picture 
tube and/or mask, the following procedure should 
be observed. 

1. Disconnect all electrical connections between 
the picture tube and yoke and the main chassis. 

2. Remove the ion trap, centering rings and yoke 
from the neck of the tube. 

3. Remove the four (4) small screws from the top 
glass retainer at the front of the cabinet,tilt 
the glass forward at the top and remove safety 
glass. 

4. Remove the six screws (three on each side), 
fastening the mask to the cabinet side rails. 

5. Remove the mask and picture tube assembly from 
the front of the cabinet. 

6. Loosen the spade bolt nut and remove the tube 
strap assembly. The picture tube may now be 
lifted from the mask. 

PICTURE TUBE INSTALLATION 
To reinstall a picture tube, the removal -in- 

struction procedure may be applied in reverse. Ad- 
ditional items of note are, however, given as fol- 
lows: 

1. When replacing the tube in the mask be sure the 
anode connection is at the right of the mask as 
viewed from the rear. 

2. Replace the strap assembly as to position the 
spade bolt and clamp at the side. 

3. Slide deflection yoke over the neck of the tube 
and be sure it rests firmly against the bell of 
the tube. Tighten yoke clamp wing nut. 

4. Replace remaining items on neck of tube,center- 
ing ring first and then ion trap. 

5. Be sure ground wire eyelet is clipped to ground 
strap at the top of the tube. 

I 

VHF ANT 

T100 

3.317UFT 
ON 

TO UHF° 

SPECIFICATIONS 

POWER INPUT 
RATING: 

Frequency 60 cycles 
Voltage 117 volts 
Wattage 225 watts 

R -F FREQUENCY 
RANGE: 

. 

Channels . . No. 2 thru No. 13 
Frequencies . . 54-88 mo, 174-216mmc 
For receivers with UHF Tuners - 

UHF Channels 14 thru 83: 
Frequencies 470-890 me 

OPERATIONAL 
FREQUENCIES: 

Picture I -F Carrier. . 45.75 me 
Adjacent channel audio trap 47.25 me 
Sound I -F Carrier 41.25 me 
Intercarrier sound take-off 4.5 me 

PICTURE TUBE 

Type 21ACP4A 
Size 21 inches 
Construction . Glass, rectangular, aluminized 
Deflection Angle 90 degrees 
Focus Electrostatic 
Mask Rectangular, elliptical sides 
Picture Size 14-7/16 inches -high 

18-9/16 inches wide 

CAUTION NOTICE 
The Regular B. voltages are dangerous and precaution should be taken when the chassis is removed 

from the cabinet for service. The high -voltage supply (17,000 volts) at the picture tube anode will 
give an unpleasant shock but does not supply enough current to give a fatal burn or shock. However, 
secondary human reactions to otherwise harmless shocks have been known to cause injury. Always dis- 
charge the picture tube anode to the receiver chassis before handling the tube. Since the high 
voltage is obtained fromthe B+ voltage, certain portions of the high -voltage generating circuit are 
dangerous and extreme caution should be observed. 

The picture tube is highly evacuated and, if broken, glass fragments will be violently expelled. 
When handling the picture tube, always wear goggles. 
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AT.NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 
CAPACITORS (PAPER) 

RCC-016 0213 .5mí., 200v $0.60 
RCC-046 C170,266 .lmf., 60Cv .45 

267 
RCC-105 C168 .05mf.,200V .25 
RCC-115 C255 .0012mf.,.600v .30 
RCC-119 0220,221 .001mí., 400V .35 
R00-131 0167,171 .15mí., 200V .65 
RCC-136 0317 .015mí., 200v 
RCN -025 C208,263 .Olmf.,600V. molded . .35 
RCN -o34 C218 .0039mf.,600V.,molded 

. . .35 
RCN -041 0201,264 .047mf.,600v.,molded. 

. . .55 
RCN -042 0205 .015mf.,200V., molded . .35 
RCN -045 C314 .0033mí., 1000v.,molded. 

. .55 
RCN -051 0252 .0047mf., 600v.,molded. . .40 
RCN -060 C223 .0022mí., 600v.,molded 
RCN -063 0209,219 .01mf.,600V.,molded . .35 
RCN -066 C217 .0033mf.,600V.,molded . .30 
RCN -083 C258,261 .0047mf.,600v.,molded 

. . .40 
RCN -092 C202 .022mf.,600V., molded . 

uCC-040 0308,313 .Olmf.,600v. .25 
UCC-045 C211 .05mf., 600V. . 

. . 

. . .30 
UCC-048 C204,257 .lmf.,600V. .45 

CAPACITORS (MICAS & CERAMICS) 

-RCG-002 C166 91mmf.,t5%,silver mica 
-RCO-003 C150 120mo3f.,t5%,silver mica 
ECU -320 0303 47mmf.,mies .30 
RCU-326 0259 1,000mmf.,t5d,mica 

. . . .75 
RCU-330 C216 470mmf., mica .35 
ROC -340 0254 750mccf., t5%, mica . . . . .50 
-RCU-342 C253 120mmf., mica 
-$Cu-343 0200,203 47ommf., 1000V,mica 
-RCU-344 C256 1200mmf., mica 
RCW-3014 0215,265 5,000mmf.,disc ceramic. .25 

301,304 
305,310 

RCW-3037 C151,155 800mmf.,disc ceramic. . .25 
157,159 
161,162 
163,174 
212,214 
403,404 
405 

RCW-3051 0260 680mmf.,ceramic .30 
RCW-3057 0156 5mmf.,t5%,disc ceramic 

on L152 . . . . . . . .25 
RCW-3080 C152 18mmf.,t5%,disc ceramic 

on L151 .25 
RCW-3097 0154,158 470mmf., ceramic . . . . .40 
RCW-3107 C302 1800mmf., ceramic . 

RCW-3113 0164 5mmf.,t10%, ceramic . . . .25 
ROW -3151 C172 5mmf.,t5%, ceramic . .30 
-RCW-3160 C153 30mmf.,t5%,disc ceramic 

on L151 .30 
RCW-3162 C160 330mmf'., ceramic . . . . .30 
-ROW-3190 C165 686mf., t5%,disc ceramic 

on L156 
UCG-2030 C306 120mmf.,i5%,silver mica 

for T302 .30 

CAPACITORS (ELECTROLYTIC) 

RCE-192 0312 lOmmf., 25V. 2.45 
-ROE-210 C401A,B, 90mmf., 350v, 40mmf., 

C 350V, 50mmmf., 25V 
-ROE-211 04026,2 30mmf., 350V, 30mmf., 350v 

C,D 40mmf., 300V, l0ommf., 

75v 
RESISTORS (1/2 WATT, CARBON) 

URD-009 R151,317 22 ohms $0.13 

URD-019 R153,156 56 ohms .13 

URD-027 8318 120 ohms .13 

UED-031 R158,301 180 ohms .13 

URD-037 R276,402 330 ohms .13 

URD-041 8315 470 ohms .13 

URD-045 R4o4 680 ohms .13 

CNtP-047 R268 820 ohms .13 

URD-057 8152,154 2,200 ohms .13 

191,275 
302,306 

URD-061 R162,214 3,300 ohms .13 

220 
URD-065 R213 4,700 ohms .13 

URD-073 R180,183 10,000 ohms .13 

URD-075 R269 12,000 ohms .13 

1JR0-077 R215 15,000 ohms .13 

CED -079 8159 18,000 ohms .13 

URD-081 R184,309 22,000 ohms .13 

URD-085 R200,202 33,000 ohms .13 

231,232 
316 

uRD-087 R165,263 39,000 ohms .13 

URD-089 R166,204 47,000 ohms .13 

230,233 
URD-095 R258,265 82,000 ohms .13 

URD-097 R227,304 100,000 ohms .13 

305 
URD-099 R167 120,000 ohms .13 

TRD-103 R218 180,000 ohms .13 

CRD-105 8168,228 220,000 ohms .13 
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401 
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R224 3.9 megohms 
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on 22,000 ohm resistor 

COIL -68 uh audio take 
off choke 

LINK SECONDARY -1st video 
I -F grid 

COIL -4.5 me trap assembly 

COIL -41.25 me trap 
assembly 

COIL -47.25 me trap as- 
sembly 

COIL -240 uh choke 
COIL -38 me trap assembly 

TRANSFORMER -Audio ratio 
detector 

63V 

+275V 

BROWN 

C267_ 

3.60 
.25 

.25 

.45 

2.10 

.55 

4.15 

o 

7231 

SEE 

MOT 

PAGE n 

R2 

3.9 

"'Its 
50V 

II 

1 
I I PCTURE 

2ÌLÑ-A 
2 E 

0-700V 530J 
OV 

17KV 

R174 
270K 

es -IL 
222 2e 

+140V 

A BOOST 

VI16 
18307 

ITV REC, 

R275 

as. V115 2200 

y 6.Sn AK4670MIPEA 

2 

®n 
r6.7; z 

N -RTL -178 

N -RTL -179 

RT0-155 

N-RTO-166 

N-RTO-169 

N -RIO -170 

N-RTP-327 

RED -001 
REF -010 
REF -012 

N -RER -007 

IBSo2ßo 

2w L2 

bn 

L2 

ºn 

LI 

- 164273 V 
L266x 

1 

SOUD PEAKER 
LS301 

TRANSFORMER -1st & 2nd 
I -F transformer 
TRANSFORMER -Video de- 
tector 

TRANSFORMER -Vertical 
output 

T251 TRANSFORMER -Horizontal 
R261,262 output 
273,275 

T303 TRANSFORMER -Audio out- 
put tabs models 

T303 TRANSFORMER -Audio out- 
put consoles 

1401 TRANSFORMER -Power 
transformer, 60 
cycles 

CRYSTAL DIODE -Y151 
FUSE -4 amp slo-blo, F401. . 

FUSE -3/8 amp fast acting, F251 
AUDIO COUPLATE -P301, (C307, 311 
316, 8308) 

T151,152 

T153 

T201 
6.45 

$1.90 

.35 

.30 

.95 

r 
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RADIO -TELEVISION SERVICE DEALER 
COMPLETE TV SERVICE INFORMATION SHEETS 

General 
Electric 

Models 21C40, -C41, -C130, -C131, -C151, -C152, -C156, -C157, "O" Line 
An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher 

OSCILLATOR ALIGNMENT 

NOTES: 

1. The i -f system must be in proper alignment. 

2. Connect the sweep generator to T100 using the 
G -E ST -8A balanced adapter to obtain 300 ohms out- 
put. The adapter should be connected to the tuner 
through approximately three feet of 300 -ohm trans- 
mission line and a resistor pad as shown in Fig. 

2A. When using other test equipment of the unbal- 
anced output type,a pad as shown in Fig. 2B should 
be used instead. 

3. Connect a 3 volt bias battery to Test Point 

II with positive lead of battery connected to the 

tuner chassis. 

4. Set fine tuning control to two-thirds from 

the counter -clockwise atop and leave fixed in this 

position throughout the entire alignment procedure. 

5. Make indicated adjustments so that the pic- 
ture carrier marker for the channel falls at 45% 

on the high frequency slope of the response curve. 

OSCILLATOR ALIGNMENT CHART 
SWEEP GENERATOR SWEEP WIDTH 10-15 MC 

Sill' 

RECEIVER 
& MARKER 
POSITION 

MARKER 
GENERATOR 
FREQUENCY 

SIGNAL 
INPUT 
POINT 

OBSERVE 
RESPONSE 
CURVE AT 

ADJUST 

1 No. 13 211.25 MC 

Antenna - 

nals (SeeeNoe 
2) 

(VS eo.25 

int III Testodetector 

diode load) 

L132 Channel No. 13 oscillator adjustment. 
2 No. 12 205.25 MC L123 Channel No. 12 oscillator adjustment. 
3 No. 11 199.25 MC L123 Channel No. 11 oscillator adjustment. 
4 No. 10 193.2593 MC L123 Channel No. 10 oscillator adjustment. 

No. 9 MC L123 Channel No. 9 oscillator adustment. 
No. 181.25 MC L123 Channel No. 8 oscillator adjustment. 

7 No. 7 175.25 MC 
83.25 MC 

L123 Channel No. 7 oscillator adjdstment. 
8 No. 6 L122 Channel No. 6 oscillator adjustment. 
9 No. 5 77.25 MC L121 Channel No. 5 oscillator adjustment. 

10 No. 4 67.25 MC L120 Channel No. 1 oscillator adjustment. 
11 No. 3 61.25 MC L119 Channel No. 3 oscillator adjustment. 
12 No. 2 55.25 MC L118 Channel No. 2 oscillator adjustment. 

4300 

3000 TRANSMISSION 
LINE TO BALANCED 
OUTPUT ADAPTER 
GE -ST -BA 

SWEEP CABLE IMPEDANCE 4. 

HEAD -END 
TERMINALS 

R. TERMINATING 
RESISTANCE 

. R. RI 
500 560 Izon 
720 820 I Ion 
920 100 1000 

HEAD -END 
TERMINALS 

SOLDER UPPER 
SHIELD SEA 

FIG. 2 TEST IQUIPMENT TERMINATION 

R -F ALIGNMENT CHART 

"SPLIT" CONVERTER 
TUBE SHIELD 

'HOT"LEAD TO UPPER 
HALF OF SHIELD 

SWEEP GENERATOR 
OUTPUT CABLE OR G.E. 
SWEEP ATTENUATOR 
TERMINALS 

BOTTOM HALF OF SHIELD 
GROUNDED AT SOCKET 

2-1500 
!WATT TERMINATING 1, WATT 

(a) Set generator sweep width to 10-15 mc. 

(b) Signal input point at r -f tuner input trans- 
former T100. 

(c) Observe response curve at Test Point I,through 

10,000 -ohm resistor. Connect test equipment 

ground lead to r -f tuner chassis. 

(d) Adhere to following order when performing a 

complete alignment. 
(e) When following the procedure below, an attempt 

should be made to obtain the indicated ideal 

response curves. Minor deviations from the 

ideal curves may occur, the maximum limits of 
"tilt" and/or bandwidth being shown in the 

"Remarks" column. 

STEP 
RECEIVER & 
SWEEP GEN- 
ERATOR C 
CHANNEL 

MARKER 
GENERATOR 
FREQUENCY 
MC 

ADJUST REMARKS AND LIMITS 

1 No. 13 211.25 L116,L131 for maximum If peaks or tilt are exces- 
215.75 gain,symmletry and "Ideal' 

bandwidth as shown below 
in curve "A". 

sive, knife L134, Knife as 
little as possible to pre - 
vent loss of gain. 

2 No. 7 175.25 C110,C117 for proper 
curve, symmetry and band- 
width. Adjust L107 for 
maximum gain and equal 
peaks, 

Adjust (spacing between)L114 
& L129 for proper coupling 
where necessary, being care - 
ful not to allow the coils 
to touch each other. 

No. 12 205.25 
209.75 209.75 ass sse3 

Adjust L116,L131 and/or 4 No. 11 199.25 Ist IIIMP- 

203.75 C110,C117 for suitable 
tilt, compromise for 

5 No. 10 193.25 channels 7-13 if neces- Sound Carrier 15% Down 

197.75 sary. 

a x 

e% 

6 No. 9 187.25 
191.75 "A" 

STEPS (1-7) 
"IDEAL" 7 No. 8 181.25 CURVE 

185.75 
Picture Carrier 15% down 

8 No. 6 83.25 L1o1,L114,L129 for maxi - 
87.75 mum gain and optimum 

flatness 

9 No. 5 77.25 Check tracking, knife if blas% se 
81.75 necessary,L102,L109,L124 

10 No. 4 67.25 Check tracking, knife if Wide Limit 

71.75 necessary,L103,L110,L125 

est 11 No. 3 61.25 Check tracking, knife if 
65.75 necessary,L104,L111,L126- 

IS% 

12 No. 2 55.25 Check tracking, knife if "B" ---TK., lJes 
59.75 necessary L106,L112,L127 STEPS (8-12) 

" IIBAL CURVE Narrow Limit 
Bandwidth Limit Curves 

VIDEO I -F SYSTEM 

The following alignment data is divided into two 
separate procedures. Because of the large trap 
attenuation, the conventional method of sweep ob- 
servation of these traps becomes difficult. Hence 
all traps shall be pre -tuned by applying an ampli- 
tude -modulated signal and adjusted for minimum 
signal output. 

The second portion of this procedure involves 
the shaping of the i -f response curve in the con- 
ventional manner by the application of a sweep 
generator signal. During this procedure, observe 
the usual precautions regarding warm-up time,equip- 
ment cable lead dress and generator output cable 
termination. 

GENERAL NOTES: 
1. Allow receiver and alignment equipment to warm 

up for 20 minutes before proceeding. 
2. Set channel selector switch to channel #11, 12 

or 13. Check for oscillator influence by turn- 
ing the fine tuning control. If the shape of 
the response curve changes, switch to another 
high -frequency channel where oscillator in- 
fluence is not noted. Set tuning control maxi- 
mum clockwise. 

3. Turn the volume control fully counter -clock- 
wise. Turn the picture contrast control fully 
clockwise., 

4. Remove V114 during alignment. 
5. In order that the action of the noise inverter 

(V107A)does not cause false information during 
alignment,it is advisable to connect a 100,000 
ohm resistor between pin #8 (V107) and B+ 275V. 
Be sure to remove the resistor after alignment. 

GENERAL: 
TRAP ALIGNMENT 

As noted above, an AM signal is required for 
trap alignment. In many cases, the technician will 
have a suitable AM signal generator available. It 
should cover the range of 35 to 48 megacycles at 
fundamental frequency, with available internal 

400 cycle modulation. When this type of signal is 
used, the traps should be adjusted for minimum 
400 -cycle signal as observed on the oscilloscope. 

Users of General Electric sweep equipment may 
obtain the required amplitude modulated carrier 
frequencies by a simple manipulation of the con- 
trols as has been explained -in previous publica- 
tion and technical literature supplied by the 
manufacturer. 

Those technicians who do not have equipment 
available to produce suitable signals should not 
attempt the trap alignment procedure. With the 
exception of the 4.5 mc audio trap L156, the traps 
should not become seriously misaligned due to 
tube change. The 4.5 mc audio trap L156, may be 
sweep aligned, if necessary, by substituting a 4.5 
mc sweep signal in Step 3 below. The trap may 
then be tuned for minimum response at 4.5 me as 
marked by a calibrated signal. 

2. 

800 MMF 
TO TEST 
POINT V 

TO CHASSIS 
OF 

RECEIVER 

1N64 

TO VERTICAL 

INPUT OF SCOPE 

r-raJ14Y-a 

FIG. 4. DETECTOR NETWORK 
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it takes BOTH HALVES 
to do the job 

Firms that do radio -TV servicing only-no retailing. 

Retail Firms that operate their own radio -TV 
service departmens. 

Only "Service Dealer" 
magazine reaches all 
of the nation's Service 
Firms. 

'Radio-TV Service Dealer's" 
latest BPA Circulation Audit 
Report will be sent upon re- 
quest. 

Only "Service Dealer" 
magazine reaches all of 
the nation's Service 
Dealer Firms. 

SERVICE FIRMS will buy $667,833,000 worth of tubes, parts and 

accessories from Electronic Parts Distributors this year. 

SERVICE DEALERS will buy $514,538,000 worth of tubes, parts and 

accessories from Electronic Parts Distributors this year. 

All others, such as industrials, part-time servicemen, hobbyists, hams, etc., will buy $150,629,000 

worth of tubes, parts and accessories from Electronic Parts Distributors this year. 

Service Firm & Service Dealer Coverage Provided by 
Magazines 

Classification 

Service Firms & Servicemen 

Service Dealers 

Industrial Electronic Servicers 

TOTALS* 

Service 
Dealer Technician Service 

33,664 18,183 27,963 

22,438 14,717 5,244 

1,548 

57,650 32,900 33,207 

*These figures are from the current ABC & BPA Publisher's Circulation Statements. 
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NEW products 
foi 6e/tee sa/es arn seevice 

C -D Miniature Electrolytic 
Cornell-Dubilier announces the de- 

velopment of extremely small tan- 
talum electrolytic capacitors. The 
C -D Series NT, measuring Vs" in 
diameter to 5/16" in length, which 
have extremely low leakage, long 
shelf and service life, stability and 
power -factor characteristics within 
a temperature range of -20° to 
+551C. All units are of polarized 
construction. For information, write 
for Engineering Bulletin 528 to: 
Cornell-Dubilier Electric Corpora- 
tion, South Plainfield, New Jersey. 

Phaostron Panel Meter 
A new 41_" Panel Meter has 

just been announced by The Phaos- 
tron Company, 151 Pasadena Av- 
enue, South Pasadena, California. 
Known as The Phaostron 41," 
"Custom" panel Meter this new 
product is available in four types 
all of which are housed in mag- 
netically shielded "unbreakable" 
metal cases with large easy -to -read 
scales (readable from eight to ten 
feet) and front zero adjustments. 
2%Jo accuracy is insured. For more 
information, please write the manu- 
facturer. 

Taco Antenna Lock 

Taco engineering has presented 
an element assembly designated as 
the Auto -Lock clip which rivals the 
spring loaded design of Taco's 
Trapper. Now low -band antennas 
such as the Taco 1840 and Shark 
are made ready for installation in 
a matter of seconds without use of 
tools. This construction permits the 
antenna to be assembled on the 
roof -top with minimum effort. 

Yeats Dolly 
Yeats Appliance Dolly Mfg. Co. 

is producing a short framed dolly, 
called the "Shorty," with a frame 
only 47" high, making it possible to 
load appliances into Iow height 
openings of station wagons and 
some panel trucks without unstrap- 
ping them. It features an aluminum 
alloy frame, endless belt step -glide 
and quick tightening strap ratchet 
device. The Yeats line also includes: 
the standard, Model 7 (59" high), 
and Model 9 (71" high) for handling 
consoles, pianos, freezers, etc. For 
information, write: Yeats Appliance 
Dolly Sales Co., 2139 N. 12th St., 
Milwaukee 5, Wisc. 

RCP D.C. Midgetscope 
A New D.C. Midgetscope, Model 

#534 has been announced by the 
Radio City Products Company, Inc., 
Centré and Glendale Sts., Easton, 
Pennsylvania. It combines linear 
sweep with dc amplifier for color 
television restorer circuits and for 
complex wave forms, and includes 
provisions for ac coupling, full 
vertical and horizontal expansion 
of trace, automatic astigmatism con- 
trol circuit, linear time base and 
sweep, returned trace automatically 
blanked, vert. or horiz. operation. 

University "Cobra" Horn 
University Loudspeakers, Inc., 

has introduced the model CIB and 
model CMIL which both feature a 
reflexed "cobra" air column for wide 
angle horizontal dispersion. The CIB 
is rated at 12 watts continuous duty 
with a response of 300 to 13,000 cps. 
Horizontal dispersion is 120°, verti- 
cal 60°. The CMIL is similar to the 
CIB, using a screw -in driver. It is 
rated at 3 watts continuous duty at 
from 400 to 13,000 cps. Write dept. 
NR -1, University Loudspeakers Inc., 
SO South Kensico Avenue, White 
Plains, N. Y. 

Jacobson TV Hammock 
The S. I. Jacobson Mfg. Co. of 

1414 S. Wabash St., Chicago 5, Ill., 
has marketed a TV hammock with 
which the serviceman can easily 
and safely carry any size TV chas- 
sis, or CRT. An adjustable strap 
fits over shoulders or neck, leaving 
hands free to open doors or carry 
equipment. Made of heavy harness 
webbing, 380 lb. breaking strength. 
For more information, please write 
the manufacturer at the above ad- 
dress. 

Authorized Test Speaker 
Authorized Manufacturing Com- 

pany, of 919 Wyckoff Avenue, 
Brooklyn 27, New York, announced 
recently their new Model #401 
UNISPEAK universal test speaker. 
An essential service aid for Tele- 
vision and Radio repair, UNI- 
SPEAK's flexibility is enhanced by 
a socket providing speedy connec- 
tions for most sets which are fre- 
quently encountered. An adaptor 
cable is made up, and plugs in to 
the speaker and/or the set. 

Clarostat Miniaturized Switch 
Slightly larger than a penny in 

diameter yet providing for a wide 
range of multi -switching operations, 
the Series BH miniaturized rotary 
selector switch is announced by 
Clarostat Mfg. Co., Inc., Dover, 
N. H. Available in single -pole (up 
to 12 positions), two -pole (6 posi- 
tions). three -pole )4 positions) and 
four -pole (3 positions). Shorting 
or non -shorting, as required. Mount- 
ing is the same as that for the usual 
volume control. Ratings: 50 ma. at 
300 e.a.c. or d.c.; 500 ma. at 30 v. 

Erie Ceramicon Kits 
Erie Resistor Corporation, Erie, 

Pa., has announced two new Erie 
Ceramicon Kits for servicemen and 
engineers to meet the needs for re- 
placements. Each kit consists of an 
18 section plastic storage case con- 
taining 100 High Stability ERIE 
Disc Ceramicons or 100 ERIE GP 
Tubular Ceramicons in 18 popular 
values. According to the manufac- 
turer, these kits are exceptional 
values and effect substantial sav- 
ings. They are available through 
Stocking ERIE Distributors. 
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ASS 

by Samuel I.. ,Marshall 

Radio & TV Association of 
Santa Clara Valley, Calif. 

From the San Jose News, "More 
than 30 area firms which offer TV set 
repairs have formed a Radio and Tele- 
vision Assn. of Santa Clara Valley with 
a two -fold purpose: 

1. Elevate professional and business stand- 
ards to levels becoming a complicated 
science, and, 

2. Protection of the public against fraud 
and deception, improper or inadequate 
service, overcharging, substitution of off - 
brand or used parts for specified new 
repair parts, and general sharp practices 
designed to give the customer less than 
he pays for. 

Heading the new professional or- 
ganization are H. F. Ash, President; 
Len Scarpelli, Vice -President; Jack 
Kellogg, Treasurer; and Wesley 
Strouse, Secretary. Directors are Al 
Limberatos, Herman Sund, James 
Wright and Quentin Muchow." 

Northeast Television Service 
Dealers Association, Phila. 

An election of officers for the current 
year of the above Association took 
place at the last meeting. Mr. R. H. 
Cherrill was elected for the third 
straight year as President; for Vice 
President, Mr. C. Settle; Secretary, Mr. 
H. Morris; Treasurer, Mr. F. Weiss- 
man. 

Philadelphia Radio Servicemen's 
Association 

There's a "cute" item in the May 
1955 issue of P.R.S.M.A. News on 
"cliques." It seems that word reached 
the Advisory Board that the Association 
is run by a clique. Here is their reply: 

"Upon investigation we find this 
statement is true. Furthermore we find 
the clique is composed of faithful mem- 
bers who are present at every meeting, 
who accept appointments to commit- 
tees, who give willingly of their time, 
energies, and efforts, and who sincerely 
believe that the more one puts into his 
association, the more he will get out of 
it. There is no question that the en- 
thusiasm, responsibility and efforts of 
these members are of inestimable value 
to your association. And we would, 
therefore, suggest that you join this 
clique. It is not a difficult matter to do 

[Continued on page 39] 

New! 
Centralab Pocket -Edition 
Control Guide No.1 .' . 

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

.......................' 

Manufacturers' 
part numbers 

here 

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

Centralab 
replacements 

here 

Always up to date - completely revised and 
printed quarterly. 
Get a copy of Centralab Pocket -Edition Control 
Guide No. 1 for yourself and each of your men. Ask 
your Centralab distributor - or order direct by 
coupon below. 

ab 
B-1655 

A Division of Globe -Union In( 
944G E. Keefe Ave., Milwaukee I, Wisconsin 

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

D Enclosed is 20 cents for the current edition 
only. (Paste coins securely to cardboard.) 

Name 

Address........................__.....__._......._..........................................._..._..... 

City........................................._........_............... Zone State 
r 
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Dear Answerman: 
In this area we are having trouble 

with the new TV receivers. Some of 

these sets affected use the Standard 
coil tuner and others use the Sarkes 
Tarzian tuner. The factory alignment 
has not been disturbed. 

Here is the trouble: All sets were 
receiving Channel 2, 8 and 11 very 
well. Then, a new station was put into 
operation on Channel 13. From then 
on Channel 11 pictures came in with 
diagonal bars, like beat frequency inter- 
ference and faint horizontal blanking 
bars that drift across the picture. Oc- 
casionally, Channel 13 pictures can be 
seen faintly, especially during camera 
fadeouts. This only happens when these 
sets are tuned to Channel 11. The con- 
dition disappears when Channel 13 goes 
off the air. 

Is there a fault in the design of the 
sets? If not, what can be done to remedy 
the situation? 

C.R.W. 
Sugarland, Texas 

What you have described is cross - 
modulation, and its effect is sometimes 
known as the "Windshield Wiper Ef- 
fect." It generally is caused by the 
manner in which the rf amplifier is 

operated. The bias on the rf amplifier 
becomes very negative when a strong 
signal is being received on Channel 11. 
Heavy biasing places the rf signal at 
the bend in the rf amplifier character- 
istics curve with the result that due to 
this marked non -linearity of the curve 
cross -modulation takes place. Actually, 
the rf amplifier tube is being operated 
outside its normal limits, in the region 
of the cutoff bias point where the de- 
gree of curvature of the tube character- 
istics curve is high. A heterodyning 
action takes place and Channel 13 sig- 
nals mix with Channel 11 signals. 
Thus, the signal of one carrier is caused 
to modulate the other carrier. For this 
reason the Channel 13 picture and 
horizontal blanking bar is visible on 
Channel 11. The sliding back and 
forth of the weak picture or blanking 
bar is the reason "Windshield Wiper 
Effect" is used in reference to this type 
of interference problem. The drifting 
of the blanking bar is due to the in- 
correct phase of the horizontal blanking 
bar of Channel 13 with respect to the 
channel being received. 

The answer to the problem is much 
simpler than that for adjacent channel 
interference which is the greatest tech- 
nical problem in television facing ser- 
vice technicians. Reduce the signal 
strength of Channel 11 applied to the 
receiver antenna with a pad and this 
will correct the problem. A reduction 
can easily be tolerated since the trouble 
arises from the very strong signal now 
causing the agc system to bias the rf 

Fig. I-Typical pads that may be 
used to attenuate signals from un- 
wanted stations causing interference. 

amplifier back almost to cutoff. It may 
involve installing a switch, however, 
since other channels may possibly be 
reduced below a tolerable level. The 
resistor pad to accomplish this reduction 
should be the one that just eliminates 
the cross -modulation so as not to sacri- 
fice signal strength of other channels. 

Two generally acceptable pads for 
this purpose are shown in Fig. 1. Pads 
such as these are made available com- 
mercially in various db ranges. They 
are nicely constructed on a small panel 
and they save the technician the bother 
of constructing them since they are so 
inexpensive, and can usually be ob- 
tained at any electronic supply house. 

Dear Sir: 
I am having considerable trouble in 

a General Electric 16H series TV re- 
ceiver with an overloaded or overdriven 
picture at maximum setting of the con- 
trast control. I have gone over the cir- 
cuits thoroughly and can't seem to dis- 
cover the cause. The only other symp- 
tom is poor vertical sync with the pic - 

IF TUBE 
GRIDS 

VIDEO 
DETECTOR 

LOAD 
RESISTOR 

470K 

i 
22K B - 

470K 

C354 

470 01,uF 

LEAKY 

/z 6SL7 
SYNC AMP 

CRYSTAL 
DETECTOR 

PICTURE 
CONTROL 

1 5 MEG 

3.6K 

1/2 6SL7 
SYNC CLIPPER 

Fig. 2-Partial schematic of sync 
amp.-G.E. 16H. 

ture control in this position. Having 
tested practically everything I can think 
of, I was wondering if you have any 
ideas? 

L. M. 
Philadelphia, Pa. 

In examining the agc system (Fig. 
2) it will be noticed that there is a .01 
a f condenser coupling the sync amplifier 

[Continued on page 42] 
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ORDER 
TODAY 

r - 

The basic new book 

on this important 

subject by 

Harold S. Renne 

This is the clearly written book that gives 
you a basic understanding of nuclear 
science and its applications, together with 
a full discussion of the equipment and 
techniques required for detecting and 
measuring atomic radiation. Covers the 
subject in 10 definitive chapters: 

1. Atomic Structure: Describes the atom, 
the types of particles in various nuclear re- 
actions; atomic and nuclear structure; types 
of atoms; isotopes, energy and the electron 
volt, nuclear reactions. 
2. Atomic Radiation and Effects: Types of 
rays emitted by radioactive materials; meth- 
ods of measuring radiation; radiation effects 
on humans. 
3. Radiation Detection Devices: Basic de- 
vices and techniques used for detection; 
cloud and ionization chambers, Geiger tubes; 
electroscopes and electrometers, scintilla- 
tion crystals, chemical indicators and pho- 
tographic emulsions. 
4. Commercial Geiger Counters: Circuit de- 
scription and operation of many types now 
available. 
5. Scintillation Counters: Circuit descrip- 
tion and operation of types now on the 
market. 
6. Home -Built Counters: Designs for simple 
Geiger Counters; build -your -own instruc- 
tions. 
7. Dosimeters: Description and operation of 
various types now in use. 
8. Applications of Nuclear Science: Indus- 
trial applications, generation of power, nu- 
clear reactors; application of radioactive 
isotopes. 
9. Civil Defense: Problems confronting civil 
defense authorities in event of atomic attack. 
10. Prospecting: Methods for uranium or 
thorium prospecting; characteristics of ra- 
dioactive ores. 

Here's the ONE book that covers the 
whole subject of atomic radiation and 
detection in easy -to -understand lan- 
guage. You'll want this book. 200 pages, 
5x8 ,e"; illustrated. 

ORDER ADR-1 $3O0 
Only 7 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Irc., 
2209 E. 46th St., Indianapolis 5, Ind 

My (check) (money order) for $ enclosed. 

Send copy(ies) of "Atomic Radiation De- 
tection & Measurement" (ADR-1, $3.00) 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) 

ASSOCIATIONS 
[from page 37] 

so. Begin by attending meetings regu- 
larly; take a more lively interest in as- 

sociation activities; make helpful, con- 
structive suggestions, and accept re- 

sponsibilities to serve on committees. 
Show a continual interest in all affairs 
pertaining to your association. Before 
you realize it, you will become a mem- 
ber of the clique and you would be sur- 
prised to know how anxious they are to 

have you." 

Associated Radio-TV Service 
Dealers (Columbus, Ohio) 

Funny, vet not so funny, is "My 
Favorite Gripe" submitted by Olin 
Payne, who says, "It is the way Auto 
Manufacturers are installing the auto 
radios in their new cars. Seems they 
put in the radio, then BUILD THE 
CAR AROUND IT. Sure, they have a 

lid that may be removed from the set to 
get to the tubes-but if the lid is on the 
bottom, they proceed to cover it with 
cables, etc.-if it is on the front, fine, 
but did you ever try to get one of these 
7 prong miniature tubes back in its 
socket while the set is still mounted on 
the car?" 

Radio & TV Servicemen's 
Association (Pittsburgh, Penna.) 

One of the busiest spots at the Home 
Show at Hunt Armory May_ 10 to the 
15 was the booth of the Radio and 
Television Servicemen's Association of 
Pittsburgh, Inc. This booth tastefully 
decorated and containing a complete 
test bench with all equipment necessary 
to do a quality TV service job was one 
of the points of interest. The Code of 
Ethics and their insignia were promi- 
nently displayed. The booth was 
manned ten hours a day by members 
of the association. Interest in the dis- 
play was very gratifying and better than 
ten thousand persons in the Pittsburgh 
area are more cognizant of the aims 
and efforts of the RTSA of Pgh., Inc. 

Long Island Electronic Technicians 
Guild 

The Guild is seriously weighing the 
promulgation of a lawsuit to test the 
legal right of manufacturers to discrimi- 
nate against Service Dealers. The fol- 
lowing excerpt from The "Guild" News 
points up the following questions that 
may be answered by such a move: 

"Can a manufacturer engaged in in- 
terstate commerce 'discriminate in price 
between different purchasers of com- 
modities of like grade and quality' .. . 

or, to put it another way ... is it law- 
ful under the provisions of the Rabin- 
son-Patman Anti -discrimination Act for 

"To find and follow 
the better way" 

th 
Bevotron-world's greatest magnet- 
con send mosses of protons hurtlii 
round its 135'-diometer race track 

(most the speed of light. "Idea", to 
netrote deep into the atomic nuceus, 

here lie secrets of matter and energy. 

With. us, the "American Idea" is, by 
directed effort and applied know-how, 

to continue to lead in bringing 
you electronic products 
of the highest 

Complete line of 
"Full Vision" 
Microphones 

D33 Broadcast 
D-22 Public Address 

Replacement Phonograph 
Cartridges 

\' INSIST ON AMERICAN FOR QUALITY 
Send for FREE Catalog 47 

n eucait, microphone co. 

An Elgin National Watch Co. Affiliate 

370 South Fair Oaks Ave. Pasadena, 1, Calif. 
i. 

. 

RADIO -TELEVISION SERVICE DEALER JULY, 1955 39 

www.americanradiohistory.com



TRIAD 

*CORRECT 

REPLACEMENT 

These three new flybacks are mechanically cor- 
rect and electrically correct, rugged ized versions 
of manufacturer's items - precisely engineered 
by TRIAD for specific makes and models - to 
give exceptionally high performance and long, 
trouble -free service. 

D-52 
List Price 
$7.15 
*Correct 
Replacement 
for RCA 75519, 
75585, 76381. 

** 

D-53 
List Price 
$7.45 
`Correct 
Replacement 
for RCA 76501, 
76672. 

D-56 
List Price 
$9.50 
*Correct 
Replacement 
for Airking, 
CBS, Silver - 
tone, 10104, 
10107, 10108, 
10110, 10126, 
10135. 

"*COMPOSITE 

REPLACEMENT 
Triad flybacks wherever possible are COMPOSITE 
items designed to provide correct electrical and 
mechanical characteristics foras many television 
chassis as possible. 

Ask your distributor, or write, for Catalog TV -1556 

Triad CR Transformers are listed in 
Sams Photofact folders and 
Counter -Facts. 

TRANSFORMER CORP. 

4055 Redwood Ave. Venice, Calif 

a manufacturer to sell his product to a 

`distributor' who sells directly to the 
public, at a better price than to the re- 

tail service dealer against whom (the 
distributor) is competing? Does this 
practice create unfair competition? 
Would a manufacturer be operating il- 

legally in restraint of the trade, if he 
were to refuse to sell his product to the 
service dealer at the same price as to the 
so called `distributor'?" 

Alumni Association of RCA 
Institutes (N.Y.C.) 

Members of this group were treated 
to an interesting talk on air condition- 
ers (an ever-increasing source of off- 
season revenue for the servicing tech- 
nician). 

The principal speaker of the evening 
was Mr. Dudley Heath of Servet, Inc. 
Mr. Heath was assisted by George 
Heinz, New York Service Manager of 
Servet, N. Y. Also present, represent- 
ing Servel, were Lou Yeager, Regional 
Service Manager and Ed Neubauer, 
Servel's Eastern appliance representa- 
tive. 

Federation Radio Servicemen's 
Associations of Penna. 

The Television Service Dealers As- 
sociation of Chester, Pa. Inc. became af- 
filiated with the Federation Radio Ser- 
vicemen's Associations of Pennsylvania. 
President of the Chester Group is Mr. 
John Mathews, 3109 W. Chester Pike 
in Larchmont, Pa. 

A resolution was passed - by unani- 
mous decision that the Federation Radio 
Servicemen's Association of Pennsyl- 
vania would support a UNITY meet- 
ing to be held in Pittsburgh in the im- 
mediate future. This meeting will in- 
clude delegates from NATESA, 
NETSDA, and other state organiza- 
tions to explore the possibilities of a 
format for UNITY within the Elec- 
tronic service profession. 

Radio Servicemen's Association, 
Inc., of Trenton, N. J. 

An open house Color TV Demon- 
stration took place on May 10, 1955 
at the WTTM auditorium. Delivery 
was by Mr. M. E. Heath, Westinghouse 
Color Engineer. A question and answer 
period followed the interesting talk 
and Color TV Demonstration. 

TRADE FLASHES 
[from page 13] 

resentative of the widely known Pioneer 
Chassis Punches, the Ham -R -Press, and 
Knurl -Tite wrenches. 

A recent spurt in the growth of The 
Phaostron Co. of South Pasadena, 

Calif. was evidenced last month by 
the addition of seven new Manufac- 
turers Representatives. With the re- 

cent advent of a new Multimeter for 
both A.C. and D.C. Currents, known as 

The Phaostron "555," general interest 
in all the firm's products became so 

great that, according to Irwin W. Eis- 

enberg, president of the company, an 
increase in representative personnel 
became necessary. 

GE Makes available a "Dealer's Sim- 
plified TV Service Handbook" for their 
1954-55 TV line which is designed to 
help the Dealer save valuable time. 
While primarily designed to aid the 
Dealer it is a valuable accessory for the 
technician as well. In short, it provides 
layouts of the G, H, J, K, N and O 
Series of TV chassis. Along with these 
layouts are provided symptoms of de- 
fective operation and tubes to be 
checked for the symptoms given. In 
addition, important adjustments of rear 
controls are given as well as pertinent 
remarks designed to obtain the optimum 
operation from these receivers. Further 
information may be obtained from the 
manufacturer or by writing us directly. 

A brighter, high -focus line of popu- 
lar size replacement picture tubes 
called the "Twin -Screen Hi -Lite" line, 
will be added to Du Mont's list of 
available aluminized picture tubes. 
They will use the same type of high 
resolution electron gun used in non - 
aluminized picture tubes. The result is 

an aluminized tube which provides the 
same clarity as the non -aluminized 
type. 

At the last meeting of the Sales Man- 
agers Club, Eastern Group, the follow- 
ing officers were elected to serve for the 
next year: Chairman, Charles Golen- 
paul of Aerovox, Inc., Vice Chairman, 

on't just say 
"capacitors" 

Ask For Sprague By Catalog Number 

Know what you're getting 
... get exactly what you 
want. Don't be vague ...in- 
sist on Sprague. Use com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 71 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST CAPACITOR MANUFACTURER 
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George E. Martin of Weston Electrical 
Instrument Corp., and Secretary, Walter 
Jablon of Radio City Products Co., Inc. 
This marks the 20th anniversary of the 
Club, Eastern Group. 

EDITORIAL 
[from p. 4] 

Associations in Michigan, Texas, 
California, etc.... and we recog- 
nize the advantages that would 
accrue from expanding in that di- 
rection." He continued, "Not only 
would we (NARDA) like to func- 
tion more closely with other service 
dealer and servicemen's associa- 
tions, but we'd also welcome your 
suggestions as to how we, and 
other associations, might join 
forces . . . for the mutual benefit 
of all parties concerned." 

That letter presented the oppor- 
tunity-and it came at a time- 
which makes me feel that my 
twenty-six years of close associa- 
tion with servicemen and service 
dealers may yet resolve into the 
dream I've always had that even- 
tually there would be a "getting 
together of the different groups" so 
that there will result the "Congress 
of TV -Radio -Appliance Service 
Dealers and Technicians"-or some 
such over-all body representing 
the segments from coast -to -coast. 

So, servicemen everwhere, and 
especially officers of NATESA, 
(National Alliance of TV & 
Electronic Service Associations) ; 
ESFETA, (Empire State Federa- 
tion of Electronic -Technicians As- 
sociations) ; FRSAP, (Federation 
of Radio Servicemens Associations 
of Pennsylvania)-why not consi- 
der the ways and means of "getting 
together." Why not aim at the ul- 
timate goal of a "Congress?" Your 
views on this subject would be 
welcome. 

Remember this: explore the 
problem in all its aspects and not 
merely from the local viewpoint. 
In other words, like the American 
Federation of Labor, which has 
plumbers, painters and dock- 
workers in its makeup, so in 
Radio-TV and appliance sales - 
service there can be all types of 
local chapters and state-wide 
federations with each functioning 
to meet their respective local 
needs. To obtain national recog- 
nition, prestige, stature and 
standards so badly needed, that 
"Congress" which I propose would 
promulgate laws and edicts which 
would be formulated by the vari- 
ous representatives from all parts 
of the country and all segments 
of the dealer -service field who are 

The PHAOSTRON 41/2" Rectangular 

CUSTOM PANEL METER 
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PHAOSTRON CO., 151 PASADENA AVE., SOUTH PASADENA, CALIF., U.S.A. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

LARGE, EASY -TO- 
READ SCALES, 4" 
LONG that can be 
read from 8 to 10 

feet 

DIE CAST BEZEL 
is finished with 
polished chrome and 

black 

plus all of these features: 

PHAOSTRON CUSTOM PANEL INSTRUMENTS exceed all previous Com- 
mercial standards of QUALITY and PERFORMANCE. Only those elements 
required for extreme high shock in actual combat have been eliminated 
from the PHAOSTRON CUSTOM Meter ... otherwise they're the same that 
we make for MILITARY Applications to the rigid performance specifications 
of MIL -M-10304. 

WE LEAVE IT TO YOU ... Would you buy a plastic -cased wrist watch if 
you could buy the finest movement in a magnetically shielded metal case? 

21/2"-31/2" CUSTOM METERS 
with ROUND or SQUARE DIE CAST BEZELS 

URAWN STEEL CASES of the CUSTOM METERS assure 
I VCREASED MECHANICAL STABILITY, plus providing 
MAGNETIC SHIELDING for the 
TIME PROVEN MOVEMENTS that maintain 

% PERMANENT ACCURACY 
plus 

INSULATED, EASY -TO -USE FRONT ZERO ADJUSTMENTS 

6" CUSTOM METERS 
The Panel Instrument that has EVERYTHING 

All the features found in 

Phaostron CUSTOM INSTRUMENTS plus 
I % LABORATORY READING ACCURACY 

MIRROR SCALES 

LARGE 41/2" LENGTH SCALE 

LARGE NUMERALS & INCREMENTS that 
can be read at 10 feet 

your KEY 
TO EXCELLENCE 
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delegated to that particular task. 

Things to Come 
Starting with our September 

Issue there will be a series of ex- 
clusive, basic articles covering all 
phases of selling and servicing 
radiation equipments such as 
Geiger Counters, Scintillators, etc. 
And there will be in subsequent 
issues articles on the installation 
and maintenance of industrial 
electronics devices. Included in 
this coverage will be the servicing 
of air -conditioners. There is a valid 
reason for this broadening of our 

cd tite 

2 -Set TV C O UPL ER 

Rated No.1 
by a nationally known 

independant product quality rating 
group as the result of tests made on 

10 leading two -set couplers for: 

IMPEDANCE MATCH 

SIGNAL TRANSFER 

TWO-SET ISOLATION 

MOSLEY 902 

List Price $3.95 

Rated FIRST in overall quality for 
weak signal reception means; the 
MOSLEY 902 Dual Match 2 -Set TV 
Coupler can be sold and installed 
in practically any TV area with 
full confidence that your custom- 
ers will be completely satisfied! 

Available at Radio and Television 
Parts Distributors - coast -to -coast. 

AILSIEW 
Inc. 

8622 ST. CHARLES ROCK ROAD 
ST. LOUIS 14, MISSOURI 

editorial scope as you shall see. 
As matters stand, all through 

the country, the average radio -TV 
service shop owner and employed 
technician finds himself in a "slack 
period" during which his income 
drops. It is our job to help elimi- 
nate these seasonal or regional 
dips, aiming at a year-round higher 
and steadier income level. Careful 
analysis and research shows we 
can help Service Dealers accom- 
plish just that. 

Color TV Service Clinics 
In many eastern communities of 

late members of our editorial staff 
have conducted color TV service 
clinics for different servicemen's 
associations and groups. Starting 
with the basic hookup and instal- 
lation problems the lectures go 
through all phases of servicing 
from A to Z ... and without ex- 
ception, at every clinic held to 
date the unanimous consensus has 
been "It's a wonderful contribu- 
tion." Our own experience with 
color TV has taught us that factual 
and actual demonstrations with 
Q & A sessions following does the 
trick. Besides, by using several 
different makes of test instrument 
at each demonstration we can show 
servicemen how, for instance, two 
competitive brands of Dot Genera- 
tors-or how two different makes 
of 'scopes-work in covering the 
same problem. Our only regret is 
that we can't "put the show on 
the road coast -to -coast." For now 
we'll have to confine our efforts to 
points nearby N. Y. 

ANSWER MAN 
[from page 38] 

to the sync clipper. The negative bias 
generated in this grid circuit is employed 
as an agc voltage and when this con- 
denser develops a slight leak it disturbs 
and reduces the agc voltage supplied to 
the grids of the if and rf amplifiers. 
This particular condenser, C354 in 
Fig. 2 has failed several times in re- 
ceivers using this circuit. This is there- 
fore worthwhile remembering with re- 
spect to this type of trouble in this line 
of receivers. 

Another example of a similar case is 

TO 
IF AMP 
GRIDS 

I2BY7 
VIDEO OUTPUT 

7 

C45 
OIuF 

LEAKY 

1.0 MEG 

8.2 
MEG 

1.5 MEG 

2.2 MEG 

TO 
RF AMP 

GRID 

400,uH 

6000 
IW 

B+ 

.OIuF 

Fig. 3-Partial schematic of video 
output-Philco 300 chassis. 

worth remembering. Fig. 3 shows a par- 
tial schematic of the agc system of the 
Philco 300 chassis. When this .01 'if 
condenser, C45, develops a slight leak- 
age it will cause a pull or bend only at 
the top of the picture. If the leakage is 
appreciable the picture will become 
overloaded. 

Ake/ TEST A COUPLING CONDENSER 

FOR LEAKAGE 
...without disconnecting from circuit! 

with the history -making new 

TeleTest CapaciTester 
Eliminates unsoldering or clipping of coupling 

condenser from circuit Tests for leakage up 

to 40 megohms Also tests for opens, shorts, 
and intermittents Also detects leakage be- 

tween any points in a circuit where leakage may 

occur All leakage tests are performed dynami- 
cally, under load Includes Wien bridge for 
measurement of capacity from 10 mmf to 50 mfd. 

The greatest impact of the CapaciTester will be real- 
ized in trouble -shooting printed wire or printed circuit 
equipment. It does away with delicate, time-consum- 
ing, and often damaging operations. See it at your 
jobber or write for information. 

31-01 Linden Place 
Flushing, New York 
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More Professional Servicemen Subscribe 
To "SERVICE DEALER" Than Any Other 
Technical Magazine Because Its Feature 
Articles and Regular Departments Have 
Proven To Be The Most Helpful, Accurate 
and Timely. 24 Issues Cost Only $2. 

You may subscribe if you are a: 

Video Speed Servicing Systems 

Rider's "TV Field Service Manual" 
data sheets 

Latest TV Installation and Main- 
tenance Techniques for VHF and 
UHF 
Auto Radio Installation and Service 

"Service Dealer" does 

. - Serviceman 

4. Serviceman 

* Serviceman 

of 

employed by a Service Organization. 

employed by a radio/ TV Dealer. 

employed in industrial electronic service firms. 

Independent serviceman who does not have a business estab- 
lishment. 

Employee of a Distributor. 

Student enrolled in accredited Radio/TV Schools, Colleges, 

Hobbyists or experimenter. 

A TYPICAL ISSUE COVERS 
Advanced Data on New Circuitry 

Production Changes and field serv- 
ice dota on receivers 

New Tubes 

New Test Equipment, operation 
and application 

not have field subscription salesmen 

etc. 

Hi-Fi Installation and service 

New developments, such as tran- 
sistors, color, UHF, etc. 

News of the trade 

Service Short Cuts & Shop Notes 

Explanation of difficult circuits 

calling on the trade. 

You must order your subscription direct from us or from your magazine agency. 

Subscription rates: $2.00 for 2 years $1.00 for 1 year 

RADIO-TV SERVICE DEALER 

67 W. 44 St., New York 36, N.Y. NEW RENEWAL 

Gentlemen: Here is $2.00 for which enter my 2 year subscription. (This rate applies in USA only. Elsewhere add $1 per year) 

Name 

Address 

City Zone State 

Employed by (Name of firm) 

Firm's business address 

City Zone State 

Your Position or Title 

Check whether firm is: Service Organization or Dealer having Service Dept. 

If some other type of company describe 

IF STUDENT, Name of School 
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Mt 

NON-MAGNETIC 
STAINLESS STEEL TIP & LUCITE BODY 

TV ALIGNMENT TOOL KIT 
Complete Set 
in Container 

Send Checks or Money Orders Only 
No C.O.D. Orders Accepted. 

TELE-SCOPIC PRODUCTS. INC. 
215 W. 33rd Sf. New York 1, N. Y. 

CHASSIS HOLDERS 

NO MORE 
CUT FINGERS 

NO MORE 
ACHING BACKS 

(Pat. Pending': 

PER PAIR 
SERVICEMAN'S 

NE 

DISTRIBUTOR'S 
CLOSEOUT! 

Save on Rider Manuals, 
Books, Etc. 

Having given up our book and manual depart- 
ment, all unsold copies on hand will be disposed 
of for less than cost. The supply is limited. We 
pay postage. No COD's. 

Rider TV Manuals Nos. 6-7-9-10. 
Rider Tek -File Packs Nos. 1 thru 57. 
Rider Tek -File Packs Nos. 58 thru 61. 
Rider Tek -File Packs Nos. 78 thru 89. 

$24.00 
2.00 
1.50 
1.50 - other Rider Books 

List Your Net 
$15.95 ea 

.95 ea 

.95 ea 

.95 ea 

Encyclopedia on Cathode Ray Oscilloscopes 11.50 7.75 
UHF Practices & Principles 6.60 4.30 
Receiving Tube Substitution Guidebook 3.00 1.95 
Supplement 1 of Substitution Guidebook .99 .65 

Send Order & Check or Money Order Payable To: 

H. Turok 
67 W. 44th St., Rm. 510, New York 36, N. Y. 

List the Books, Manuals & Tek -Files Wanted Print Your 
Name & Address Clearly. 

SPECIAL OFFER TO OUR READERS! 
By special arrangement with John F. Rider Publisher, Inc., RADIO-TV 
SERVICE DEALER now brings you a COMPLETE diagram service to help 
you do a faster, easier servicing job! 

ALL COMPLETE! ALL FACTORY PREPARED! ALL FACTORY AUTHORIZED! 

s/ 
Just $1.25 for COMPLETE SERVICING INFORMATION on any TV receiver ... any year, 
any make, any model . . . from 1946 on! 

Just 75( for COMPLETE SERVICING INFORMATION on any radio ... any year, any make, 
any model . . . from 1941 on! 

TAKE ADVANTAGE OF THIS SPECIAL OFFER . . . MAIL THE COUPON TODAY! 

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y. 
Please RUSH me the following diagrams: 

RADIO DIAGRAMS @ 75¢ EACH 

CHASSIS MAKE MODEL 

TV DIAGRAMS @ $1.25 EACH 

CHASSIS MAKE MODEL e 

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer 
(For all New York City orders, please submit additional 3% sales tax.) 

Name 

Address 

City State 

l 
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a Volt -Ohmmeter 
you can carry in 

your shirt pocket! 

MIDGETESTER 
SELF MODEL 355 

SHIELDED! 

The world's first 
practical shirt - 
pocket volt -ohm- 
meter. Rugged and 
accurate. Not affected by any 
outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ranges: .5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 

See your Parts Distributor 

including 
probe leads 

ELECTRIC COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC TEST EQUIPMENT 

5204 W. Kinzie St., Chicago 44, III. 
EStebrook 9-1121 

IN CANADA: Bach -Simpson, Ltd., London, Ontario 

WORKBENCH 

[front page 20J 

minimum brightness control setting. 
This definitely isolated the trouble in 
the 1B3 circuit. 11444 the high voltage 
filter resistor was next resistance 
checked, but was found to be OK. The 
high voltage condenser C429 was next 
clipped out of the circuit but the bloom- 
ing trouble still remained. Next the 
11i3 tube was removed and a resistance 

WRONG 
VALUE 

INSTALLED 

6CD6 
HOR OUTPUT 

1B3 
HV REGT 

R443 T40 '7 

C429 T 500 
R444 
470K 

6W4 
DAMPER 

H V. 

Fig. 2-Partial schematic of high 
voltage section-Admiral 22E2. 

check was made of 11443 by measuring 
r from the filament pins J2 and 

The resistor measured about 27 
ohms. Here was our trouble. The dia - 
;ram called for R443 to read 2.7 ohms. 
The IB3 socket was then taken apart 
and a relatively new 27 ohm resistor 
was found connected instead of the 2.7 
ohm resistor. R443 was next replaced 

[Continued on iirvt page] 

don't just say 
"capacitors" 

Ask For Sprague By Catalog Number 

Know what you're getting 
... get exactly what you 
want. Don't he vague ... in- 
sist on Sprague. Use com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 71 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST CAPACITOR MANUFACTURER 
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with the proper 2.7 ohm resistor. The 
receiver was now turned on and the 
receiver functioned properly. 

As a positive check the customer 
was called to determine whether anyone 
had serviced the receiver recently. The 
customer replied that since his neighbor 
(an electrician and not a TV service- 
man) had serviced the receiver, he had 
had the blooming trouble. 

Motorola TS 101 

The receiver was turned on and an 
"S" shaped bend was noted in the pic- 
ture. A check was made to see if there 
were any hum bars in the picture but 

none could be found. Next the 6AL5, 
V15 horizontal phase detector (see Fig. 

3) was removed from its socket. This 
was done to determine whether the 
trouble was caused by the horizontal 
oscillator. Even though the picture was 
out of horizontal sync, the bend could 
still be seen in the horizontal bars. Thus 
we deduced the trouble to be in the 
horizontal oscillator circuit. The 6SN7, 
horizontal oscillator, was then replaced 
but did not solve the problem. We 
noted that the "S" shaped bend was 
not too noticeable when a video tube 
was removed. In other words, the bend 
really showed up when the video signal 

COLOR TV RECEIVER 
THEORY SIMPLIFIED 

by Richard Blitzer 

TV Serviceman and Instructor at largest and old- 
est Radio-TV school in U.S. 

Here is Color TV simply presented for the TV 
Technician. 

Price . . . $1.00 
Please mail check or dollar bili. Sorry, no C.O.D. 

RICHARD BLITZER 
Irvington -on -Hudson New York 

was applied to the picture tube grid. 
At this point, the diagram was con- 

sulted. The horizontal oscillator in this 
receiver was a cathode coupled multi - 
vibrator with a 15,750 cycle sine wave 
tank circuit in the plate circuit (pin 
5). The tank circuit L24 and C72 was 

used as a frequency stabilizer. The 
shape of the horizontal saw tooth had 
to be OK as there was no evidence of 

a horizontal linearity or width problem. 
The horizontal frequency was in range 
and did not drift. This eliminated the 
horizontal hold section of the oscillator 
as a cause of the trouble. 

Next the oscillator tank circuit was 

MOVING? 
Please Mail Us Your 
Change of Address 
Also be sure to include your old 
address, and code line from the 
mailing label. Or, if you prefer, 
tear off the entire label and send 
it along with your new address. 
Duplicate copies cannot be sent. 

RADIO -TELEVISION SERVICE DEALER 

67 W. 44 Street, New York 36, N. Y. 

FOR GREATER PROFITS 
SPEED UP YOUR SERVICING 

with THIS NEW BOOK 
which shows you how to take care of and repair in the quickest possible time: 

Common troubles characteristic of certain receivers 
"Bugs" which might take you hours to find 
Factory end field service changes 

SET UP SO THAT YOU CAN MAKE THESE REPAIRS IN THE SHOP OR IN THE 

FIELD WITHOUT REFERENCE TO ANY OTHER SOURCE. 

Contains over 600 Service Items 
representing over 1000 of the most - 
serviced Television models now in 
use. Over 25 different manufactur 
ers' lines are covered. 

postpaid 

(Add 39., Sales Tao in New York City) 
DISTRIBUTORS-ORDER YOUR SUPPLY NOW! 

Service Dealers-get your copy of VSSS from your 
Distributor. If he can't supply you, order direct by 
mail from us. 

Video Speed Servicing Systems IS GUARANTEED to Simplify Servicing All TV sets. A number 
of new Data Items are published in every issue of "Radio -Television Service Dealer" as a 
regular monthly feature. 

-- TEAR OFF AND MAIL NOW 

RADIO -TELEVISION SERVICE DEALER, 67 West 44th Street, New York 36, N. Y. 

Please send me post-paid VIDEO SPEED SERVICING SYSTEMS Volume 1. Enclosed herewith is 

my check D money order for $ for copies at $4.95 each. (Add 3% Sales Tax in New York City) 

Name 

Address 

City Zone State 
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examined. L24 seemed brand new and 
recently installed. Seeing this, we de- 
cided to call the customer. The cus- 
tomer was asked if anyone had serviced 
the receiver recently. He replied that 
his brother-in-law had installed an 
oscillator coil about two weeks ago and 
since then the bend was in the picture. 
He also mentioned that his brother-in- 
law had been going to TV school for 
about four weeks and seemed to know 
what he was doing. We thanked the 
customer and returned to our work. 

Fig. 3-Partial schematic horizontal 
oscillator circuit of Motorola TS IOI. 

We had another tank coil, L24 in stock. 
Its resistance was checked and it 
measured about 35 ohms. The L24 in 
the receiver was measured and it was 
found to measure 70 ohms. The cor- 
rect horizontal tank coil, L24, was then 
installed. The receiver was turned on, 
the bend was gone, and the receiver 
now functioned properly. 

The incorrect L24 probably had the 
same inductance, but more resistance. 
Thus the Q of the tank circuit would 
now be different. A different Q would 
cause the phase relationship between 
the multi -vibrator pulse and the 15,750 
cycle tank circuit sine wave to be dif- 
ferent. Thus the tank circuit would 
not properly stabilize the multi -vibrator 
pulse. The result was the "S" shaped 
bend in the picture. 

CIRCUIT 
ANALYSIS 
[porn orn page 18.1 

fication of this stage inversely as the 
bias supplied. This voltage, obtained 
from the demodulator and proportionate 
to the received signal, as in a conven- 
tional avc circuit, serves to maintain 
the input to the audio amplifier essen- 
tially constant. 

Albert Arnold 
Motorola 

HERE'S WHAT YOU GET 

O100 High Stability ERIE Disc 
or Tubular Ceramicons 

O18 Popular Values 

OHandy, Convenient 18 Section 
Plastic Storage Case 

® Exceptional Value 

ORDER NOW 
From Your 

ERIE 

DISTRIBUTOR 

IE 
1 

j I 

DISC anc! GP 
CERAMICON 

HERE'S WHAT YOU SAVE 
REGULAR PRICE 

100 ERIE Disc or 
Tubular Ceramicons .... $15.00 
18 Section Plastic Case 1.75 

Total Value $16.75 

YOU PAY $10.65 
YOU SAVE $ 6.10 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Men Offices ERIE, PA. 

Fc:Ior,es ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

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

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

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

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

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

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

JONTZ MANUFACTURING CO. 
11101 East McKinley, Mishawaka, Indiana 

IN CANADA: Active' Radio & TV Distributors 
60 Spadina Ave Toronto, Canada 
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ask the 
"Man -on -the -Roo 
why he prefers 

COMBINATION STEEL ADJUSTABLE 

WALL BRACKET - Model ST 3-18A 

All steel construction; hot -dip galvanized 
to prevent corrosion. 18" lower bracket 
features embossed steel bracing leg; is ad- 
justable for vertical mast mounting under 
eave. 3" embossed steel top bracket with 
U bolt and clamp permits use of Spintite 
for nut tightening. 

Write for 1955 Catalog. 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

pioneer & 

outstanding 
producer of 
finest line 
of antenna 
mounts 

"This bulb indicates gold. 
This one lights up for Uranium 

-and this one spots 
JENSEN NEEDLES." 

ADVERTISING 

INDEX 

American Microphone Co. 39 

B & K Manufacturing Co. 14 

Blitzer, Richard 46 

Bussmann Manufacturing Co. 1 

CBS-Hytron 2 

Centralab 37 

Clear Beam Antenna Corp. 6 

Delco Radio 

Div. of General Motors 15 

Erie Resistor Corp. 47 

Federal Telephone & Radio Corp 

Cover 3 

Great Eastern Mfg. Co. 48 

Hycon Mfg. Co. 16 

International Resistance Co. 

Cover 2 

Jensen Industries 48 

Jontz Manufacturing Co. 47 

Mosley Electronics 42 

Phaostron Company 41 

Radiart Corporation 5 

Raytheon Manufacturing Co. 10 

RCA Tube Dept. Cover 4 

Sams, Howard W. & Co. 19, 39 

Simpson Electric Co. 45 

Snyder Manufacturing Co. 45 

South River Metal Products 

Co. 48 

Sprague Products Co. 40, 45, 48 

Tele-Scopic Products 44 

Tele -Test Instrument Corp. 42 

Triad Transformer Corp. 40 

nothing... 
no, NOTHING! 

by the 
makers of 
GEMCO Re-Fractors 

. ucaa- 

Great Eastern M'fg Co. 
B'klyn 12, N. Y. 

Dom? just say 
"capacitors" 

Ask For Sprague By Catalog Number 

Know what you're getting 
... get exactly what you 
want. Don't be vague ... in- 
sist on Sprague. Use com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 71 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE 
WORLD'S LARGEST CAPACITOR MANUFACTURER 

JOIN f 
RED CROSS 
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TOP performance 
for TV anywhere! 

Federal5 
"ALL-STAR" 
LEAD-IN TEAM 
Urban, fringe or distribution system .. . 

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

polluted air... whatever the conditions 

you'll find a winner in these dependable 

Quality -Controlled Cables by "FTR" 

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

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

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

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

"America's leading producer of 
solid dielectric cables" 

TV -2000 

TV -1182 

TV -1184 

RG -11/11 

59/U 
Type 

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

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

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

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

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

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

For data on other types, write Dept. D-485 

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

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 

In Canada : Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. O. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 
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BY POPULAR DEMAND ! 
... the new 

... the improved 

RCA "TREASURE CHEST" 

LARGER- 
holds more tubes! 

STRONGER - 
built to last longer! 

MORE PROFESSIONAL LOOKING - 
helps build your prestige! 

Here it is-the new, improved RCA "Treasure Chest"! Use it to 

carry a full selection of receiving tubes with you on your service 

calls. Use it to carry small tools. Use it to display the world- 

famous brand name-RCA-and let it work for you to build 

your business by instilling customer confidence. 

STARTING NOW ... For each RCA Picture 

Tube, or every 25 RCA Receiving Tubes you purchase, your RCA 

Tube Distributor will give you one RCA "Treasure Note." Save 

20 "Treasure Notes" and your RCA Tube Distributor will trade 

them for the NEW RCA "TREASURE CHEST." This rugged, 

custom-built tube -carrying case is not forsale anywhere, at any price! 

RADIO CORPORATION of AMERICA 
TUBE DIVISION HARRISON, N.J. 

Here's more 
treasure .. . 

the RCA 

"MULTICORD"! 

It's an all -in -one power cord with two 
popular types of "cheater" receptacles; 
a hard -rubber, 3 -way power outlet for 
test equipment, soldering gun, etc.; and 
a clamp -on work light, A real time-saver 
for busy service technicians! It's yours 
FREE of extra cost for only 5 RCA 
"Treasure Notes." 

These offers expire at midnight, 
August 31, 1955 so act promptly. Don't 
miss out ... Order your RCA Picture 
Tubes and RCA Receiving Tubes and 
start collecting valuable "Treasure 
Notes" now! 
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