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IT'S BRAND NEW, it's quality, it's a natural- 
AMPHENOL Indoor Twin Lead! Indoor is made of 
pure virgin polyethylene for guaranteed perform- 
ance, is extruded in beautiful, natural color to 
harmonize with any interior, and is available both 
in reels and handy hanks to make your selling job 
easier. Aside from its natural color, Indoor Twin 
Lead is a twin to famed AMPHENOL 214-056. And 
even though the more expensive clear natural poly- 
ethylene is used, Indoor costs you no more, and is 

fairly priced to give good profit margins. 

Order as 214-318. Add suffix -25, -50, -75, 
-100 (hanks) and -500, -1000 (reels). 
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S. R. COWAN 

Aá 1/bg 

Industrial Electronics 
Servicing: 

Pages 16 and 17 of Septem- 
ber SERVICE DEALER 
and ELECTRONIC SERV- 
ICING each carried messages 
that set a precedent for the 
electronics service industry. 
Did you scan them care- 
fully? One page carried the 
message that "TV and 
Electronics Servicemen are 
`Wanted' by manufacturers 
of industrial electronic de- 

vices." The manufacturers 
referred to have sold and 
installed thousands of dif- 
ferent types of industrial 
electronic devices to indus- 
try. These manufacturers, at 
the outset, provided factory 
service to the users of their 
equipment. But now the 
service volume has become 
so great-now the users of 
the equipment are located in 
so many remote places-now 
there is such an acute short- 
age of competent servicemen 
-these original equipment 
manufacturers want to 
"farm out" their service con- 
tracts. They want to ap- 
point branch service depots 
which can and will take 
over all of their service work 
so they can concentrate on 

2 

CHANNEL MUSTER 
PUTS NEW SELL IN 

DEALERS HAVE SOLD MORE CHANNEL MASTER T -W AND 

SHOWMAN ANTENNAS DURING THE PAST 30 DAYS THAN ANY 

OTHER ANTENNA DURING ANY 30 DAY PERIOD IN TV HISTORY! 

Isn't it time you called your Channel Master distributor? 

-- 2 -Page Spreads 

Full -Color Ads -K Full -page Ads 

ore 

55,000,000r 
ads building new 

customers and sales for 

Month after month... all thru the 
prime TV buying months ... this 
continuing series of sales -stimu- 
lating ads is creating loads of 
lively new prospects ... right in 

your own selling area. 
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NA TIONAL ADVERT/SING 

!! I OWTndn INDOOR ANTENNA 

This sma-tly styled anterna overcomes consurrer objection to ug y "rabbit -ear" 
antennas. Exclusive "V.etro-Dyne" electron c tuning brines in aictures sharp 
and clecr on (Ai VH::harnels. Tuning knob evith channel markings just I ke a 
TV set makes channel se-ledion so easy. Ifs -Fe moit powe-ful i door antenna 
ever developed . . . and it's backed with an LNCONDITIONtL MONEY -LACK 

GUARANTEE. Erg fleet?. d for Black and White and :OLOR. 

nodel no. 

Nokopny A Gold 

Blend 8 Gdc 

Ehi ny A S bcr 

yy 

:opyri9hl t956, Channel Nader Cora. 

model no. 

350 

357-2 

351 

351-2 

352 

Tremendous consumer response emphasizes desire for better TV antennas . , 

there are no antennas on the market today that compare with these fabulctys new Channel Master models. 

description 

lalemeno 

7 -element slacked 

5 -element 

5 -element stocked 

3 -element 

3 -elementi stacked 

OUTDOOR 
ANTENNA f 

The revolutionary new T -W is the very first TV antenna 
to use the "Traveling Wave" principle. This unique design 
electronically reinforces signals ... eliminates "ghosts" 
and "snow"... rejects all unwanted signals and inter- 
ference. In gain, front -to -back ratio, and mechanical 
strength, the T -W is unequalled by any other Broad Band 
antenna. Engineered for Black and White and COLOR.. 

O 1. CHANNEL MASTER 
CORP.iE t l E N V I L L E, N. Ydill 

WOR'D'S LARGEST MANUFACTURER OF TV ANTENNAS AND ACCESSORIES 

selling more new equipment 
to new customers. The op- 

portunities for competent in- 

dependent service firms and 
servicemen are magnificent! 

By the same token, many 
of our subscribers, realizing 
the vast new markets and 
profit potential now opening 
to them from industrial elec- 

tronic and commercial com- 
munications maintenance, 
have told us they would like 
to be put in touch with elec- 

tronic equipment manufac- 
turers who wish to set up 
factory service branches. Our 
service firm subscribers do 
not want to give up their 
present radio -TV service 
businesses-but they do want 
to expand their service activ- 
ities in the industrial fields. 

Now we are acting as a 

"Jobs Wanted" - "Jobs 
Offered" clearing house to 
bring the two groups-elec- 
tronic equipment manufac- 
turers and service firms-to- 
gether so they will benefit 
mutually. There will be no 
charge or fee of any kind 
whatsoever for this liaison 
service. 

Thinking Out Loud 

New York, September 8th: 
This is an "open letter" ad- 
dressed to servicemen every- 
where. 

In a few hours I will board 
a plane, destination Chicago. 
There, in the Windy City, 
next Saturday, September 
15th; I will deliver an address 
titled "Opportunities In In- 
dustrial Electronic Servic- 
ing." My audience will be 
independent service shop 
owners, members and dele- 
gates who are attending the 
NATESA Convention. 

NATESA is synonymous 
with the National Alliance of 
Television & Electronic Serv- 
ice Associations. NATESA 
is comprised of almost 60 in- 

dependent servicemen's asso- 
ciations located in various 
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For safe electrical protection - 
and the elimination of needless blows, 
rely on BUSS FUSES . . 

When electrical faults occur, BUSS 
fuses open and clear the circuit. The 
danger of damage to equipment is recuced 
to a minimum. 

Yet, BUSS fuses are designed and 
engineered sc they won't blow needlessly. 
When you replace a blown fuse with a 

Fusetron or 3USS fuse, your customers 
are protected against useless, irritating 
shutdowns-and you avoid costly, time - 
wasting callbacks. 

By relying on BUSS for all you- fuse 

needs ... you can help safeguard against 
loss of customer good will and costly 
troubles. 

In sales and service, profit by the 
BUSS trademark 

Millior.s upon millions of BUSS fuses 

for home; industry and automotive use 

have firmly established BUSS as the 
Known brand. Handling quality products, 
like BUSS fL_ses, help you maintain your 
reputaticm for quality and service. 

Be su. tc get the latest information 
on BUSS and FL SETRON small 
dimerecion fuses 2nd fuseholders ... Write for bulletin SFB. 

BUSSMANN MFG. CO. 
(Dir McCrar, Electric Co.) 

Univers'y at Jefferson St. Louis 7, Mo. 

Makers of a complete ine of fuses for home fa-m, 

commercial, electronic, automotive and indu,tr 2I t.se. 

SETRO 
7.9M071.1 

;, :.o;áó,: 

1056 - ME, 

sections of the country and has a gross 
membership of approximately 8,000 in- 
dependent radio -TV service from own- 
ers. It is too bad that NATESA's gross 
membership isn't 50 or 60 thousand be- 
cause the one thing most needed by the 
radio -TV servicing fraternity as a whole 
is a spokesman. 

Today NATESA is probably the 
largest single body of servicemen work- 
ing together. There are other service- 
men's associations and federations extant 
having memberships of varying sizes 
which, for one reason or another, have 
not found it expedient to join forces 
with NATESA, although they do inter- 
relate their work with other associations. 
By the same token, it might be said that 
there are many extant servicemen's asso- 
ciations with which NATESA has failed 
to tie up for one reason or another. 
And, there are many thousands of in- 
dependent service firm owners who have 
not as yet become affiliated with any 
servicemen's associar_on whatever. 

It is my opinion that solely and sim- 
ply because many individuals and seg- 
ments of the servicing fraternity have 
not been able to "get together" and 
work in harmony and unity-with a 

spokesman elected and authorized to 
voice the views of the majority-that 
today we find the service fraternity be- 
ing "pushed around" and relegated to a 

much lesser status than it properly de- 
serves. 

I am sure that when I reach Chicago I 

will find delegates to the NATESA 
Convention hemming and hawing about 
certain present-day industry conditions 
which they deem are adverse to their 
best interests. But,-and this is a big 
"but"-what will the NATESA body 
be able to do about having those 
"adverse conditions" corrected? In view 
of the fact that at most NATESA can 
only claim to speak for 8,000 of this 
country's 53,000 service shop owners - 
15% of the total-well, that fact could 
dilute the degree of consideration their 
grievances will be given by those who 
are deemed the "offenders." How dif- 
ferent it would be if NATESA, (or 
some other service industry spokes- 
man), had the solid backing of 40 or 
50,000 service shop owners and inde- 
pendent radio -TV servicemen. 
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ASSOCIATION NEWS 

by SAMUEL L. MARSHALL 

Radio and Television Guild of 
Long Island 

The first Electronics Fair of Long 
Island, sponsored by the Radio and 
Television Guild of Long Island will 
be held on December 6th, 7th and 8th, 
1956 at the New York State University 
in Farmingdale, Long Island, New 
York. 

Thousands of dealers and technicians, 
together with a large segment of the 
general public, will attend. They will 
see at first hand the latest advances and 
newest products offered in the realm of 
color television, high fidelity equipment, 
test equipment, antennas, tools, etc... . 

in short, everything pertaining to elec- 

tronics. 
The lecture program committee is 

lining up top industry speakers to dis- 

cuss technical and business problems. 
The following is a partial list of some 
of the men who have offered their time 
to speak at our Fair: 

Mr. Miller-Vidaire Electronics Mfg. 
Co. 

Mr. Platt-Wintronics Test Equip- 
ment 

Mr. Tellis-Zenith Corporation 
Mr. Dynes-R.A.M. Transformer 

Corporation 
Mr. Dressler-Chromatic Labs 
Mr. Credo-R.C.A. Service 
Mr. Wendell-Service Management 

Magazine 
Mr. Rider-Rider Publications 
C.B.S. Laboratories have offered the 

use of their closed circuit color televi- 
sion camera equipment. The committee 
is presently negotiating with General 
Electric for the use of their Electronic 
Robot which has been demonstrated 
several times on television. 

The Guild itself is making plans to 
have a large display at the Fair. In the 
booth will be educational material per- 
taining to the Television service indus- 
try in general, and to Radio and Tele- 
vision Guild of Long Island in particu- 

lar. The Fair will offer an excellent op- 
portunity to acquaint the general pub- 
lic with the fact that there is a Guild 
and the advantages derived from doing 
business with licensed Guild members. 

Associated Radio -Television 
Servicemen of New York, Inc. 

Additional information obtained from 
Sam Marshall, lecturer of the forth- 
coming color series, discloses that he 
will be assisted by an old friend of 
ARTSNY's, Bob Dargan, Technical 
Editor, and Oscar Fisch, Assistant Edi- 
tor of Service Dealer and Electronic 
Servicing. Bob was former chief instruc- 
tor and head of technical information 
and training at Philco. 

NATESA, Chicago 

At the Omaha, Nebraska, board of 
directors meeting of the National Alli- 
ance of Television and Electronic Serv- 
ice Association, Frank Moch, president, 
was named chief executive director and 
voted a salary plus expenses, to cover 
the last half of the fiscal year ending 
August 31, 1956. A committee was 
established to work out ways and 
means, including organizational chang- 
es, to free Moch of some of his duties, 
to enable him to devote more time to 
top level executive problems. 

As steps in this direction, three gov- 
ernors were named. Albert C. W. 
Saunders will serve in dual offices, as 
educational director and as New Eng- 
land zone governor; Gordon Vrooman, 
Central Atlantic Zone; and Robert L. 
Kidd, South Atlantic Zone. 

Fred Colton announced his resigna- 
tion at the meeting. His post as Great 
Lakes governor was assigned to his 
former business partner, John Graham. 

[Continued on page 26] 

tubular capacitors 
give you better 
performance 
and longer life! 

All Aerovox P88N molded tubular capacitors are 

manufactured by a unique low-pressure, low -temperature 
molding process that insures perfectly centered sections 
with uniform wall thickness on every single unit. Only Aerovox 
gives you round, uniform, undistorted, coaxially-centered 
sections solidly imbedded in the right plastic for superb 
mechanical, electrical and climatic characteristics. 

r 
NOT 

THIS 

NOR 

THIS 

ANC 

NEVER 

THIS 

Off -centered 
section 

Distorted 
section 

oCompressed 
section 

BUT 

Wways 
THIS 

Perfectly centered, undistorted, unim- 

paired section protected by uniform 

and adequate plastic wall thickness. 

That's the inside story why Aerovox Duranite capactiors are recognized 

for their top performance and utmost reliability and extra - 
generous service life. Your local Aerovox Distributor carries a 

complete stock of Aerovox capacitors to meet ALL your service needs. 

Drop in soon and ask for a copy of the latest Aerovox catalog or write 

AEROVOX CORPORATION 

DISTRIBUTOR SALES DIVISION 
NEW BEDFORD, MASS. 

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
Export: Ad. Auriema., 89 Brood St., New York, N. Y. Cable: Auriema, N. Y. 
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Fig. 1-The Win-Tronix Model 120 Compatible Crystal Generator. This unit con- 

tains a precision 3.579545 mc burst frequency standard for color television. 

higher than the picture. The color car- 
rier is a suppressed carrier in that it is 

transmitted only at the instant that some 
color is to be added to a certain part of 
the picture. It is necessary to have a 

3.58 Inc color reference signal at all 
times in the receiver. Therefore, it is 

customary to use a reference oscillator 
in the color TV set. This oscillator 
must be locked in step with the color 
carrier from the TV station. 

In order to synchronize the receiver's 
reference oscillator, the station sends a 
short burst of the 3.58 mc unmodulated 
signal. The burst consists of about 8 

cycles which appear on the back porch 
of the horizontal blanking pedestal. 
(See Fig. 2). A parallel can now be 
drawn between the synchronizing of the 
3.58 mc reference oscillator and the syn- 
chronizing of the horizontal oscillator 
with which we are all familiar. Just as 

in the case of the horizontal oscillator, 

the 3.58 mc oscillator is normally con- 
trolled by an afc circuit, such as a bal- 
anced phase detector. 

It is also common practice to provide 
an adjustment, either on the front panel 
or on the TV chassis, which is called 
the color hold control. However, in the 
case of the 3.58 mc oscillator, a reactance 
control tube is commonly placed be- 
tween the phase detector tube and the 
reference oscillator. The balanced phase 
detector develops a dc output voltage 
proportional to the amount by which 
the oscillator is off frequency. This dc 
correction voltage is fed to the grid of 
the reactance tube, which in turn re- 
flects a change in reactance across the 
oscillator, causing it to change frequency 
and fall into synchronization. (See Fig. 
3). In the light of this discussion it is 

apparent that the 3.58 mc color oscilla- 
tor should have a definite "pull -in" 
range and other synchronizing charac- 

Compatible Crystal Calibrator 

Discusses the functioning and the use of an accurate 
test instrument for checking, aligning, and trouble shoot- 

ing the reference oscillator circuits in color TV receivers 

COLOR television servicing requires 
the use of a new frequency stand- 

ard for the test and alignment of cir- 
cuits which handle the color synchroniz- 
ing and color modulation signals. This 
new frequency, 3.579545 mc, is the 

HORIZONTAL 8 CYCLES (MINI 
SYNC COLOR SUBCARRIER 

BURST 3.579545MC 

-HORIZONTAL 
d BLANKING INTERVAL-.\ 

Fig. 2-Location of color sync 

signal on back porch. 

color carrier, more correctly referred to 

as the color subcarrier. This color sub - 
carrier is phase modulated by the color 
video, and is located precisely 3,579,545 

cycles above the picture carrier, just as 

the sound carrier is located 4.5 mc 
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Fig. 3-Block diagram of the 

color sync chain showing 
waveforms present. 
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teristics similar to those of the horizon- 
tal oscillator. 

One characteristic of the 3.58 me os- 
cillator is that it must be adjusted to 
a high degree of accuracy. Otherwise, 
the color reference oscillator may not 
be close enough for the phase control 
circuit to pull it on frequency. For ex- 
ample, if the phase detector circuit has 
a pull -in range of 358 cycles, this would 
represent a range of only .01% of the 
burst frequency. The average signal 
generator does not have this high de- 
gree of accuracy. The test instrument 
for aligning the oscillator should be at 
least 5 times as accurate as the required 
setting of .01%. Therefore, a 3.579545 
me standard frequency generator is 

needed which will have better than 
.002%. Without such accuracy there 
is no guarantee that a color receiver 
installed or repaired will lock in on a 

color program when one is received. 
The result would only be more call - 
hacks and free service calls. 

Description of Crystal Calibrator 
The instrument shown in Fig. 1 is the 

Win-Tronix Compatible Crystal Cali- 
brator and includes a precision 3579545 
me crystal standard which is calibrated 
to an accuracy better than .0017% or 17 

parts per million, which is within 60 

cps of 3,579,545 cycles. The drift and 
residual phase modulation in the unit is 

so small as to be negligible even in 
critical laboratory tests. 

The color subcarrier standard crys- 
tal is mounted inside the unit and is 

selected by the Function switch. This 
switch will select any of three other 
crystals which can be conveniently 
plugged into the crystal sockets mounted 
on the front panel. Crystals from 100 

kc to 20 me can he used in the unit and 
selected instantly by the switch without 
any requirement for tuning. An output 
attenuator gives a range of better than 
100 to 1, with a maximum output level 
of better than 1 volt rms. An internal 
mixer/modulator diode produces har- 
monics and sidebands for calibration 
markers and signal modulation by other 
generators. 

Circuit Description 
The schematic of the Model 120 Com- 

patible Crystal Calibrator is shown in 
Fig. 4. The signal circuit is an extended 

[continued on page 54] 
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RAYTHEON 
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A discus4ion and expanation 
of a new basic type of antenna 

developed by the Channel Master Corp. 

HAROLD HARRIS 

Vice Pres. in charge of Sales & Engi- 

neering, Channel Master Corp. 

Fig. 1-Seven element terminated travelling wave antenna. 

TV 

TERMINATED TRAVELLING WAVE ANTENNA 

ANTENNAS, over the past 10 

years, represent an unusual 
study in swift technical progress. They 
actually evolved and improved more 
than the TV set itself, as the parade of 
advancing types passed by: Dipole and 
Reflector, Conical, Fan, Yagi, Dipole 
and Screen, and on up to the latest 
series of Broad Band VHF Yagis. This 
latter class has been the most powerful 
type of multi -channel antenna created 
to date, and practically every antenna 
manufacturer makes a version of this 
basic type. 

The purpose of this article is to in- 
troduce and describe a new basic an- 
tenna type, which by its nature and 

by HAROLD HARRIS 

design represents an advance in gain, 
front -to -back ratio, and mechanical 
strength. 

This new antenna, shown in Fig. 1, 

is called the "Terminated Travelling 
Wave Antenna." It embodies a number 
of important features, developed by 
engineers of the Channel Master Cor- 
poration. Many of these are not appar- 
ent to the casual observer. For example: 

1. Six of the seven elements are 
"driven." 

2. The phasing harness is in two sec- 

tions, each with a different im- 
pedance (Z). 

3. Despite its appearance, the antenna 
has no conventional folded dipoles: 

a) Five dipoles are "hairpin" or 
"fat" dipoles, (Fig. 2). 

b) One is a 3 -conductor high Z 
dipole with a shorting bar. 

c) One is a folded reflector. 
4. All dipoles have a different length. 
5. Two different "Vee-ing" angles 

are used. 
6. A terminating resistor is employed. 
The configuration of this new an- 

tenna is a series of "Vee'd" dipoles. 
To understand the theory of its opera- 
tion, it is necessary to review the basic 
Vee dipole. When this dipole is approx- 
imately 1/2 wave on the low band, it is 

about 3 half waves on the high band 
(Fig. 3). Anti -phase high band opera- 

tion is overcome by the fact that the 
center section is located 180 degrees in 
space behind the two outer sections. 
In effect, the high band dipole oper- 
ates as shown in Fig. 4. The phase of 
the current changes 180 degrees as it 

travels to the point in space where it 

is abreast of the two outer dipole sec- 

tions. Therefore, the current of all three 
sections is in phase. 

It is an established and well known 
fact that the basic directivity patterns 
(and consequently, the gain) of an an- 
tenna are determined by the phase and 
amplitude of the current in the dipoles, 
as well as the position of the dipoles 
with respect to each other. 

a SERVICE DEALER and ELECTRONIC SERVICING OCTOBER, 1956 

www.americanradiohistory.com



C 
FOLDED DIPOLE 

1 
I -LEAD 

HAIRPIN DIPOLE 

LEAD 
Lew Band Current - 
Hi9h Band Current 

1180° 

Fig. 2-Difference between folded 
and "hairpin" or "fat" dipole. 

Current Phase 

Keeping the operation of the "Vee'd" 
dipole in mind, we must now think 
of these dipoles as impedances. Fig. 5 

shows each element of the Terminated 
Travelling Wave Antenna as an im- 
pedance. The lines connecting the 
dipoles or impedances represent the 
phasing harness. 

The harness length between each 
dipole is greater than the free space 
distance. When the total electrical har- 
ness length of the driven elements is 

equal to the physical spacing, plus 180 

degrees, the result is termed "Increased 
Directivity Condition."* This pro- 
duces narrower lobes and higher gain 
than would be obtained if the harness 
length and physical spacing were of 
equal dimensions. However, the phase 
relationship which produces increased 
directivity is not dependent on harness 
length alone. The phase in each dipole 
also depends on its impedance. There- 
fore, the harness must be cut to com- 
pensate for the variations in dipole im- 
pedances as described below. 

Current Amplitude 
By controlling the impedance of each 

dipole, we control the flow of current 
through that dipole. For maximum 
performance, the value of the imped- 
ances shown in Fig. 5 must be such 
that each dipole receives an equal 
amount of current. At first glance the 
solution would seem to be that since 
they are all in parallel, the impedances 
should be equal, and therefore, equal 
current would flow in each dipole. It 
must be borne in mind that these im- 
pedances occur in a travelling wave 

*W. W. Hansen, J. R. Woodyard - "A New 
Principle In Directive Antenna Design,' Proceed- 
ings of the Institute of Radio Engineers, 26 
March 1938. 

Fig. 3-High and low band current 
distribution of a basic Vee dipole. 

antenna and each impedance is sep- 
arated from its neighbor by a significant 
portion of a wave length. 

The major achievement in the design 
of this antenna is the development of a 
series of impedances which decrease in 
magnitude from the feed point of the 
antenna to the front end, maintaining 
this descending series of valves for 
every individual vhf channel. 

This is best explained by considering 
the concept of reciprocity. It holds that 
the gain, directivity, and impedance 
characteristics of an antenna are the 
same for both receiving and transmit- 
ting. Since this is so, an understanding 
of this antenna will be simplified by 
considering it, for the time being, as a 

transmitting antenna. 
Referring again to Fig. 5, it will be 

seen that the dipole of highest imped- 
ance must be at the feed point, with 
the impedances of the other dipoles in 
descending order. Since the dipole at 
the feed point has the highest Z, only 
a small controlled amount of the total 
current flows through it (about 1/6 
of the total) and most of it continues 
down the harness. The impedance at 
the next dipole is the highest of all the 
remaining dipoles, and again only a 

small portion of the current is permit- 
ted to flow through it. The major por- 
tion of the current continues down the 
harness, with each impedance (dipole) 
getting a portion of the remaining cur- 
rent. The last impedance, farthest from 
the feed point, absorbs the remaining 
current. 

In a travelling wave antenna any 
current which is not absorbed is re- 

flected back up the harness, and this 
in turn, produces rear lobes. A ter- 
minating resistor, such as used on long 
wire rhombics, absorbs whatever power 

Fig. 4-Phase of current in high 
band dipole changes 180 degrees. 

Fig. 6-Typical spiral curve of the 
impedance of a dipole. 

,__L_, 

Z3 Z4 

I I 

Fig. 5-Dipoles of terminated travelling wave antenna represented as im- 

pedances. Connecting lines represent phasing harness. 

the dipole impedances do not. This 
resistor, together with the folded para- 
sitic reflector provides front -to -back ra- 
tios higher than 10:1 (relative voltage) 
on all low band channels. 

Methods of Maintaining 
Descending Impedances 

A point of major importance concerns 
the method of controlling the descend- 
ing impedance values over the entire 
frequency range. The solution to this 
problem lies in "tapering" the lengths 
of the dipoles so that each dipole gets 
progressively shorter as you go from 
the feed point to the terminating re- 

sistor. The theory behind this involves 
the basic characteristics of any dipole. 
Fig. 6 shows the typical spiral curve 
of the impedance of a dipole. The hor- 
izontal line indicates resistance of 0 to 
infinity. Inductive reactance is indi- 
cated by the area above the line, and 
capacitive reactance by the area below. 
Wherever the spiral crosses the hori- 
zontal line the dipole impedance is 

purely resistive, and the dipole is reso- 
nant. Points A, B, C. and D represent 
the 1st, 2nd, 3rd and 4th harmonics- 
or in effect, what happens when a 

dipole is 1/2, 1, 1V2 and 2 wave lengths 
long. It is important to note that the 
dipole's characteristics are about the 
same between points A and B and be- 

tween points C and D. The arc AB 
represents the impedance on the low 
band; arc CD, the high band. 

Fig. 7--Z of dipole nearest feed 
point is at (A); second dipole (B); 

and third dipole is shown at (C). 

Looking at the actual antenna it will 
be seen that the problem of having a 

very high impedance at the feed point 
was solved by using a specially designed 
new type of 3 -conductor dipole. The 
outer conductors are made of /" tub- 
ing and the center conductor is. 4" 
tubing. The precise impedance desired 
was obtained by the use of a novel 
shorting bar properly positioned across 
the 3 -conductors. This new design is 

called the Controlled Impedance Di- 
pole. (CID). 

[Continued on next page] 

SERVICE DEALER and ELECTRONIC SERVICING OCTOBER, 1956 9 

www.americanradiohistory.com



DON'T PASS UP PRINTED CIRCUIT REPAIRS! 

ese 
SILVER PR:' 

EVERYTHING YOU NEED IS IN THE... 

PRINTED CIRCUIT 
REPAIR KIT 

Now you can repair any printed circuits or printed 
circuit wiring. This kit contains silicone resin and 
solvent, pure silver print, solder and tools ... plus 
the G -C Printed Circuit Service Manual. Used and 
recommended by leading set manufacturers. Ask 
for G -C No. 680. 

PRINT KOTE 

snKo.. e..;. 

No. 1]-] 

PRINT -SOL 6$0 
SOLVENT 

Cfe.nl.q b 
D...I.V.q 

fe.M Le.ee.. 

.. 

CONI 

AND 

MATER/ksooe 

GENERAL 
PRINTED CEMENT 

CIRCUIT 
REPAIR CEMENT 

MFG. CO. KIT 
ROCKFORD. 

ILLINOIS, U.S.A. 

ALWAYS USE THESE G -C CHEMICAL SERVICE AIDS! 

": 
: 

_ 'ell 

ilil- 

JR 

`su!14 
Mr 

cNn ,w I 
Rf ̀

 
Ru( K _z, 

G -C RADIO-TV SERVICE G -C PLI -O -BOND G -C RADIO SERVICE 

CEMENT N. 30-2 CEMENT No. 43-2 SOLVENT No. 31-2 

G -C SPRA-KOAT 

ACRYLIC SPRAY 

No. 8665 

GENERAL CEMENT 

MFG. CO. 
Division of Textron Inc. 

400 South Wyman Street Rockford, Illinois 

G -C DE -OX -ID CONTACT G -C SPRA-KLEEN 

CLEANER No. 19-1 CLEANER -LUBRICANT 

No. 8666 

POLISH .. No. 95-2 RUF-KOAT...No. 60-12 

3131313111 
GENERAL CEMENT MFG. CO. 

400 South Wyman Street, Rockford, Illinois 

Please send me your Printed Circuit Service Manual and G -C 

Catalog. I am enclosing 1 O (coins or stamps), to cover cost of 
handling and postage. 

NAME 

Send 104 for Your G -C Printed Circuit 

Service Manual ... PLUS G -C CATALOG 

ADDRESS 

CITY 3111 

3131 

ZONE STATE 

331111131311113 

The next dipole is a hairpin type, 
which has better impedance character- 
istics than either a folded or straight 
type. It is cut so that it is a full wave 
on channel 6. Its characteristics, Fig. 
7A, show that this dipole has its greatest 
low band impedance on channel 6, with 
the impedance decreasing with fre- 
quency. The same is true of the high 
band. The impedance characteristic of 
the second dipole from the feed point 
is shown in Fig. 7B and that of the 
third in Fig. 7C. Since the remaining 
dipoles are progressively shorter, the 
frequency points of channels 2, 6, 7, 

and 13 would be farther to the left. In 
other words, the shorter the dipole, 
the lower the impedance on each of the 
VHF channels. By comparing Fig. 7A, 
7B and 7C, which represent dipoles A, 
B, and C in Fig. 8, it will be seen that 

Fig. 8-Position of dipoles. Im- 

pedances decrease from feed point 
to shortest dipole. 

no matter what channel we compare, 
the impedances of the dipoles decrease 
as we move from the seed point to the 
shortest dipole. This in turn creates 
the condition which guarantees that the 
current will be divided equally among 
all of the dipoles. 

This is a desirable condition, since 
one of the basic theoretical conditions 
for maximum antenna performance in 
a multi -element antenna is that every 
element must receive an equal amount 
of current in the proper phase relation- 
ship. 

This is the most basic of the limita- 
tions which cannot be overcome by the 
parasitic elements of a yagi. As stated 
earlier, both the phase and the ampli- 
tude of the current flowing in each 
parasite is determined by the self -im- 
pedance of the parasites and the physi- 
cal spacing between them. Since there 
is no way to make them variable with 
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frequency as was accomplished with 
the travelling wave antenna, the broad 
band yagi has severe front -to -back lim- 

itations as well as major problems in 

broad band gain. 

Mechanical Features 

Since there is an apparent reawak- 
ened interest on the part of TV service- 
men in the mechanical strength of an- 

tennas, this new antenna design, which 
Channel Master calls the T -W, should 
attract added attention. The antenna 
utilizes folded elements exclusively. 
This provides definte physical advan- 
tages. Each fold is, in effect, a truss 
and is actually 5 times stronger than a 

straight dipole of the same tubing under 
normal operating conditions. 

The structure of the antenna is 

strengthened still further by an unus- 
ual type of "boom bracing." This too 
employs the truss principle. The 
"boom" actually amounts to a second 
full-length crossarm, joined to the basic 
crossarm by aluminum truss members. 
The entire "twin boom" unit is com- 
pletely and permanently assembled in 
the factory by riveting. 

The durability of this antenna-its 
exceptional resistance to excessive wind 
and ice loading-will appeal both to 

profit -conscious dealers and service -con- 
scious consumers. 

Smaller Models Developed 
The original design project called for 

the development of an antenna for deep 
fringe use-very high gain and very 
high front -to -back ratios. This led to 
the development of the 7 element Trav- 
elling Wave Antenna-described and 
illustrated above. However, this antenna 
lent itself ideally to modifications for 
both suburban and near fringe applica- 
tion. As a result, 3 element and 5 ele- 

ment models have been developed to 

provide improved reception and dur- 
ability for these areas as well. 
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OR 
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OR 
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/Fig. 1-Three types of luminance systems found in color TV receivers are shown 

in block diagram form with chroma and sound take off points. 

Three different types of circuits used in the luminance 
section are analyzed along with such features as hori- 
zontal and vertical blanking and delay line circuitry. 

By BOB DARGAN and 
SAM MARSHALL 

From a forthcoming book entitled 
"Fundamentals of Color Television" 

Part 2 

COLOR TV LUMINANCE SECTION 

THREE general types of luminance 
section systems are found in color 

TV receivers, as is shown in Fig. 1. In 
the first (Fig. 1A), one detector is used 
for the luminance signal, and another 
detector (not shown) is used for the 
chroma and sound signals. In the 
second (Fig. 1B), one detector is used 
for the sound signal (not shown) and 
the other is used for the chroma and 
luminance signals. In the third (Fig. 
1C), one detector is used for the sound, 
chroma, and luminance signals. 

Block Diagram Analysis 

Referring to Fig. 1A, we observe that 
any chroma signals present in the lu- 
minance circuit are removed by the 
3.58 mc trap located between the delay 
line and the luminance amplifier. 

In Fig. 1B, the output of the lumi- 
nance and chroma detector is fed into a 

video amplifier which in turn provides 
separate output paths for the chroma 
and luminance signals. In this case, the 
chroma information is attenuated by 
designing the response characteristic of 

- the Y channel so that there is a rapid 
rolloff beyond 3 mc. 

In Fig. 1C, the output of the single 
sound, chroma, and luminance detector 
is fed into a video amplifier, which in 
turn provides separate paths for the 
sound, chroma, and luminance signals. 

In all of the above cases the output 
of the luminance amplifier is fed either 
to a suitable matrix where the lumi- 
nance and color -difference signals are 
combined, or are fed directly into the 
cathodes of the color picture tube, in 
which case matrixing is effected by the 
color tube itself. 

Of the three systems shown in Fig. 1, 
it will be observed that only the one 
shown in (A) does not require an addi- 
tional video amplifier. The reason for 
this will be explained subsequently. 

Circuit Analysis 

A circuit corresponding to the block 
diagram system of Fig. IA is shown in 
Fig. 2. The signal at the output of the 
second detector has a positive picture 
polarity. Since the signal fed into the 

luminance amplifier is inverted at the 
plate circuit, the signal fed into the 
picture tube cathodes will have a nega- 
tive picture polarity which is correct 

and proper. Coils L12, L14, L23, and 
L31, are the usual peaking elements 
designed to compensate for the distrib- 
uted capacities of the circuit, and to 
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Fig. 2-Partial schematic of luminance section of Sentinel Model 1U-816. 
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ARE YOU COLOR-BLIND? 
NOT IF YOU CAN READ THIS ... BUT THE ANTENNAS YOU INSTALL COULD BE .. . 

HE age of color ushers in your greatest challenge as well as your greatest antenna selling 
Iopportunity since the advent of television. For even the finest color TV receiver cannot 

deliver a satisfactory picture if the eye of the receiver-the television antenna-is "color-blind." 
Exhaustive tests by leading color receiver manu- 8 COLORTENNA models to choose from assure 
facturers have proved that an antenna must possess you of the right antenna answer for every location 
the following electrical characteristics to render true or reception problem. They spell out a great new 
color reception: profit opportunity for you... in replacement antenna 

1. Sufficiently high gain to override set noise and sales... in new set sales, in trade-in sales-black 
provide a clear color picture. 

and white, or color. Because now, for the first time, 
you can guarantee your prospects and customers 

2. Flat response. Gain variation of not more than 1 db both the finest black and white TV today, as well as 
within 1.5 mc. below and .5 mc. above the color the truest color performance possible in the future 
subcarrier. when they decide to buy. 
3. Narrow unidirectional polar pattern. Spearheading your antenna sales break -through 

4. Close impedance match to help effect a ow V.S.W.R. will be the most spectacular *sales promotion in 

to eliminate line reflections. antenna history-the NCB COLORTENNA 
Sell -A -Bration! 

11 months ago, the JFD engineering staff undertook Every COLORTENNA you sell earns you merit 
an intensive antenna research program. Their objet- points for all -expense paid trips to Europe, America 
tive: to develop a select group of antennas that more or any place you want to go-and a host of free 
than satisfied these stringent color requirements. valuable gifts from minks to Chris Craft cruisers. 
The results: 8 outstanding antennas, so color -perfect Plus newspaper advertisements, displays, streamers, 
in performance, that we have designated them as direct mail, TV -radio spots, and give-aways selling 
the NCB* Colortenna line, signifying Non Color you and your JFD NCB* COLORTENNA per - 
Blind performance. formance guarantee. 
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tain the wideband characteristics 
e detector circuit. The tapped in- 
nce L12, C63, and R63 constitute a 

r T trap producing a high rejection 
58 mc. Th - 4.1 K resistor R63 in 
circuit serv-s a dual purpose; not 
is it a pa t of the T trap but it 

s also as t e detector load. 
he contrast control is connected in 
cathode ci cuit in a manner de- 

ed to provi.e partial high frequency 
t. Inasmuc as the cathode imped- 

e consists of the contrast potentiom- 
(500 ohms) and R65 (47 ohms), 

s obvious th t C64 (.0035 uf) will 
duce an inc ease in stage gain for 

high freq encies. Capacitor C65 
15 uf) is . esent simply to mini - 
e the chang-s in circuit response as 
arm of the .otentiometer is moved 
ss its ranbe from minimum to 
imum contrast. 

Fig. 3 is shown a circuit corre- 
nding to th block diagram of Fig. 

The detect d signal output has a 
'tive picture olarity as it is fed into 
lA th, first video amplifier. A 4.5 
sr ' trap is located in the plate 

u: his tube and is in series with 
the ch .ma tal-noff transformer. 

Note Laat the plate load of this tube 
consists o_ the primary of transformer 
T701 and the resistor that connects to 
B plus. The chroma signal is taken off 
the transformer impedance, whereas the 
voltage drop across the resistor provides 
the video signal information below 3 

mc. As such, this information contains 
the signals required for the agc cir- 
cuit, and the horizontal and vertical 
sync separator. 

Note that F.- utilizes 2 tubes in 
the video ampli, r section. This im- 
poses the requ renient that both tubes 
have usable gain characteristics and that 
the combination shall have a single 
phase inversion in order to provide the 
signal at the C T at its proper phase. 
This is accomp ished by designing the 
video detector circuit so that it is com- 
pletely off grou d, and its output is fed 
to V401A bets een grid and cathode. 
The luminance output signal from this 
tube is taken from R403 with a gain of 
approximately 4. This circuit is referred 
to as a "Bootstrap" circuit. The lu- 
minance signal is fed through the delay 
line and C403 (.1 uf) to the grid of 
V402, the second video amplifier. Re- 

versal of the picture polarity at the plate 
of V402 imparts a negative signal 
polarity to the signal, and, as such, it 
is fed into the picture tube cathodes via 
the fixed matrix network consisting of 
R418, R419, and R115. 

Contrast control is effected by R103A 
which is connected in series with the 
cathode of V402, the second video am- 
plifier, and ground. The brightness con- 
trol is connected as one leg of a voltage 
divider between ground and the grid of 
the horizontal output tube which is 

-40 volts with respect to ground. Varia- 
tion of this control produces a change of 
plate current, causing a corresponding 
increase or decrease in the voltage at 
the plate of V402. Since the picture tube 
cathodes are connected to the plate of 
V402, this voltage variation is trans- 
ferred to the cathodes, thereby effecting 
an increase or decrease in brightness. 

A circuit corresponding to the block 
diagram of Fig. IC is shown in Fig. 4. 

As in Fig. 3 a bootstrap circuit is used 
in the detector output, the latter, in this 
case, containing sound, chroma, and 
luminance signals. Also, as in the cir- 
cuit previously discussed, luminance is 

taken off at the cathode, and color is 

taken off at the plate through a chroma 
takeoff transformer. The sound, sync, 
and agc signals, in this circuit, are taken 
off at the plate return which is above rf 
¡ground by virtue of a 5K resistor 
(R133) connected between the plate 
return and B plus. 

Connected across a portion of the sec- 
ondary of the chroma takeoff trans- 
former is a 4.5 mc sound trap. This trap 
effectively eliminates the 4.5 Inc infor- 
mation and the 920 kc beat from the 
chrominance system. 

Luminance information is fed, via 
the delay line, to the second video am- 
plifier. The amplitude of the output 
signal is controlled by potentiometer 

.R134 (contrast control) at the end of 
the delay line. 

The brightness control consists of 
a potentiometer connected between 
ground and the -20 volt line. As in the 
previous circuit described (Fig. 3) varia- 
tion of this control provides an increase 
or decrease of plate voltage which is 

transferred as a change of cathode po- 
tential on the picture tube, thereby in- 
creasing or decreasing its brightness. 

[Continued on page 42] 
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Fig. 3 -The circuit diagram corresponding to the block diagram of Fig. 1 B. 

The picture polarity is positive as applied to the first video amplifier. 
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Fig. 4 -The circuit diagram corresponding to the block diagram of Fig. 1C. 

The detector output circuit contains sound, chroma, and luminance signals. 
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Overlooking 

25°íe 
of the profitable 

radio repair 
business? 

Electro 
M®DEL. D -612T 

DC POWER SUPPLY 
lets you service 

TRANSISTOR 
AUTO RADIOS 

(services 6J12'1/ 

tube -vibrator radios, too) 
*1 out of 4 radios =s an auto set 

An Electro exclusive 

FOR PRICES AND DATA SEND COUPON TODAY' 

Electro Products Laboratories 
4501-R Ravenswood Ave., Chicago 40, 1111. 

Rush descriptive and technical doto on MODEL 
D-6127 Power Supply for Transistor Auto 
Rodios. 

Firm nome 

Address 

City Zone._Stote 
623 Canada: ATLAS RADIO LTD Toronto 

Tone 

Dial 
Light 

"A" Lead Off -On 
and Volume 

Antenna 
Trimmer 

Manual 
Tuning 

Fig. 1-The Deluxe model with manual tuning and 
five push button controls. 

Dial 
Light 
Lead 

(Grey) Tone 

"A" Lead Off -On 
(Brown) Volume 

B+ and 
Audio 

Manual Filament 

Fig. 2-The De Luxe Electromatic rrodel features 
electronic signal seeking. 

Auto Radios for 1956 PONTIAC 

A discussion of the important features of the two Pontiac 
receiver models for 1956. Tuning adjustments, removal pro- 
cedures, and servicing hints are dealt with in each case. 

THE trend in auto radio for 1956 is 
toward the two unit construction 

type, and it is this type that Pontiac 
offers in two 12 volt models. Both 
models are interchangeable in all 
models of Pontiac automobiles. They 
are custom designed and supplied by 
The United Motors Service Division of 
General Motors. 

The two units consist of a tuner or 
rf unit which contains the complete 

by ANDREW V. DOPPLE 
Auto Radio Serviceman 

Frank A. Reeve Co. 

tuner section, and the speaker unit, 
which contains the complete power 
amplifier section with speaker. 

The "De Luxe" model, part #988568, 
(see Fig. 1), has manual tuning plus 
five push -buttons, and uses six tubes 
in addition to a rectifier. 

The "De Luxe Electromatic" model, 
part J$988569 (see Fig. 2) features elec- 
tronic signal seeking with five elec- 
tronic push buttons. The tube comple- 

FRONT 

® 
SPEAKER 

OUTPUT 
TRANSFORMER 

RADIO UNIT 

Fig. 3-Circuit diagram 

SPEAKER 
SELECTOR SWITCH 

for the installation of dual rear 
This is optional equipment. 

REAR SPEAKERS 

seat speakers. 

ment is seven plus a rectifier. 
The circuit of the Electronic model 

is identical with that of the De Luxe, 
except for the addition of a 12AU7 used 
to trigger the automatic feature. This 
set can be tuned manually by the right- 
hand control (see Fig. 2). Directly be- 
hind the manual tuning control is lo- 

cated the sensitivity control (see Fig. 
2) which operates a four position rotary 
switch, which, when rotated clockwise, 

INSTRUMENT PANEL 

MOLES FOR MTG. REAR SPEAKER SW. 

a000 

TUNER UNIT 

REMOVE THESE BOLTS 

Fig. 4-Location of mounting 

bolts on dashboard. 
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increases the sensitivity of the set. Man- 
ual or automatic antennas are available. 

Installation Notes 

The tuner unit mounts in the center 
of the instrument panel directly above 
the glove compartment. The speaker 
unit mounts directly behind the speaker 
grille at the right-hand side of the in- 
strument panel. 

Dual rear seat speakers are optional 
and mount on the rear seat shelf (see 
Fig. 3 for installation instructions). Pro- 
vision is made at the factory for ease 
of installation. 

Antennas mount on the right front 
fender. Special accessory antennas are 
also available for rear fender mounting. 

Noise suppression at the distributor 
is controlled by special radio type wires 
and no other precautions are necessary 
at this point. Condensers at the genera- 
tor, voltage control and coil are neces- 
sary and straightforward conventional 
installation is followed. 

The antenna trimmer condenser is 

located at the right side of the tuner 
unit (see Fig. 1) toward the speaker 
unit. Adjust the trimmer (after set is 

completely installed) for maximum vol- 
ume with the radio tuned to a weak 
station between 600 and 1000 kc 
(Note: See sticker on case). 

Adjustment of Push Buttons 

De Luxe Model. 
1. Pull push button to the right 

and pull out. 
2. Manually tune in the desired 

station. 
3. Push button all the way in. 

De Luxe Electromatic Model. 
1. Open hinged door below the 

tuner dial, exposing the selector 
tabs. 

2. Tune in the nearest desired 
station to the left side of the 
dial, manually. 

3. Move the first selector tab (one 
farthest left) until it lines up 
with dial pointer tip. 

4. Repeat steps $ 2 and $3 for the 
remaining selector tabs, choos- 
ing stations from left to right 
on the dial. 

5. Check the setting of each selector 
tab by depressing the correspond- 
ing station selector button. If 
[Contin.ted on page 50] 

There is 

a Difference in P.A. Speakers.... 

and You Can Hear it. 

Model 848 CDP for the biggest jobs. 25 
watts. 16 ohms. Response, 175-10,000 
cps, crossover at 1000 cps. Sensitivity rat- 
ing, 52 db. Size, 10Y2" x 201/2" x 20" 
Wt., 12 lbs. List $75.00. 

INTELLIGIBILITY 

Model 847 CDP for smaller areas. 12 
watts. 16 ohms. Response, 250-10,000 
cps, crossover at 1500 cps. Sensitivity rat- 
ing, 51 db. Size, 113/4" x 73/4" x 107A2". 
Wt. 61/2 lbs. List $46.33. 

See your Electro -Voice distributor 
NOW. Get the facts on sound profits 
with CDP-the speaker more people hear 
more clearly. Send for bulletin 195-SD610. 

57ecerrokr 
ELECTRO -VOICE, INC., BUCHANAN, MICH. 

EXPORT: 13 East 40th Street, New York 16, U.S.A. 
Cables: ARLAB 

Canada: E -V of Canada Ltd., 
1908 Avenue Road, Toronto, Onto no 

INTELLIGIBILITY and Coverage are what count 
in public address systems. Power alone won't 
do the job. 

Electro -Voice tells your best prospects the CDP 

story. Fact -packed ads make "sales calls" on 
prime prospects. 

Electro -Voice backs you up with informative, 
selling literature printed pieces as intelligi- 
ble as CDP speakers themselves! 

A. This is a garden hose throwing a hard, 
straight beam, like a conventional P.A. 
horn. See how it concentrates power but 
sacrifices coverage. 

A B COP 

B. This is a garden hose with a spray noz- 
zle, covering a broad area completely, like 
an Electro -Voice CDP speaker. See how 
much more efficient the CDP pattern is. 
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IN THE early 1800's the suggestion was made that the 
United States Patent Office be closed because in 

the words of the legislator making the suggestion, 
"everything new and worthwhile has been invented." 
If he came back today, what a surprise he would get. 

We, too, have come a long way from the earliest 
days of television when most TV receivers were in- 

stalled in public places and used primarily to "bring 
in the customers." Again, the stations available were 
limited, with most TV sets receiving only a single 
channel. What a change has taken place since those 

days! It is almost impossible to find any part of this 
country where only a single channel can be received, 
and there are many areas where the multiplicity of 
signals would make satisfactory reception impossible 
if we had to be content with the antennas which were 
called "best" less than five years ago. 

Engineers at TACO, for example, have devoted 
considerable engineering effort during the past several 
years to the design of new antennas. These antennas 
embrace a new concept in the use of driven elements. 
It is not enough that the elements be driven, but they 
must add something to performance not only from 
the standpoint of gain but also from that of pattern 
configuration. These new antennas incorporate an 
entirely new engineering design for coupling the ele- 

ments for greater efficiency over both the high and 
low vhf bands. 

Driving multiple elements in a streamlined yagi type 
array produces good "staying -power" in fringe and 
sub -fringe installations. It is only through this effec- 
tive use of the elements in the antenna, that accep- 
table performance on a multiple number of channels 
is attained. Needless to say, these results are not 
possible without new theories which have been fully 
tested and developed. In the case of the popular 
"Trapper" series of antennas, the isolation obtained 
by the use of the patented traps involved new tech- 
niques. These are augmented in the "Topliner" 
series by a new development whereby maximum sig- 
nal is transferred to the transmission line "in -phase," 
thereby further increasing the efficiency of the an- 
tenna. 

The performance of this new Topliner series and 
the operation of the delay line principle is most easily 
analyzed by studying the electrical operaton of the 
driven elements in conjunction with the connecting 
network. Since this delay line is designed to do its 

work on both the high and the low bands, it will be 
best to describe this combinaton of antenna elements 
in two stages. Bear in mind also, that the frequency 
separation between high and low band channels in- 
volves a third factor. 

First Driven Element 
Fig. 1 shows a schematic drawing of the "controlled 

drive" type of antenna which is the subject of this 
article. The development of this antenna begins with 
a basic end fed antenna made with an ordinary open 

TACO TOPLINER ANTENNA 
A description of the construction, operation, and 

characteristics of the newest TACO antenna. 

by F. R. VOORHAAR and ROBT. T. LEITNER 

(ethnical Appliance Corp., Sherburne, N. Y. 

wire transmission line and illustrated in Fig. 2a. 

Here we have one wire cut shorter than the other by 

one halfwave length at the mean high hand fre- 

quency. The instantaneous current distribution is 

shown by the dotted line. Let us go one step further 
and use two of these antennas placed end to end, feed- 
ing them in parallel. This results in the antenna shown 
in Fig. 2b, and we now have an antenna which is 3 

half wave -lengths long at high band and approximate- 
ly one half wavelength at the low band. However, be- 
cause of the method of feeding, the operation at low 
band frequencies will be found to be rather inefficient. 

By feeding this antenna array in series rather than 
in parallel, as in Fig. 2c, we accomplish two things. 
First we improve the high band characteristic by in- 
creasing the impedance and secondly we have the 
well known center fed half wave dipole for the low 
band. The short bar associated with this element 
becomes one conductor or a two wire transmission 
line, one half wavelength long at high band and be- 

cause of its short length it has negligible effect at 
low band frequencies. 

Further low band improvement is obtained by con- 

verting the element to a stepped up two diameter 
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 / 

Fig. 1-Schematic drawing of a 
controlled drive type of antenna 
showing connecting delay network. 
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Fig. 4-The frequency selective de- 
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Fig. 6-(a) Delay line schematic. 
(b) Design considerations are 
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dipole as shown in Fig. 2d. Here the low band im- 
pedance is improved greatly without sacrifice in 
operation on the high band. Furthermore, the result- 
ing element is designed to be extremely effective at 
the low frequency (long wavelength) end of the low 
band. The effectiveness on the high band is obtained 
by having two end fed half wave elements whose 
signals add in -phase by means of the series connec- 
tion. By thus improving the impedance characteristic 
and the resultant single lobe pattern, the two diameter 
dipole becomes the first major component in the Top - 
liner antenna. 

Second Driven Element 
'11íe second element in this combination may be 

considered as an end loaded dipole at the low band 
and a half wave center fed element at the high band. 
Referring to Fig. 3a, we have an element which is 
three half wavelengths long at the high band and 
one half wavelength long at the low band. By fold- 
ing this element at a point approximately one -sixth 
of the length from the ends there results the antenna 
of Fig. 3b. Because of the close coupling between the 
portion folded back and the original straight portion, 
the antenna at the low band operates as an end loaded 

dipole with current distribution as shown. Its opera- 
tion over the low band channels is very effective. As 
indicated in Fig. 3, the high current density at the 
center has been unaffected and the relatively small 
current at the ends contributes very little to the gain 
of the system. The out -of -phase currents at the ends 
of the element cancel each other resulting in an in - 
phase current at high band operation. 

Thus we have produced a very important part of 
our new Topliner antenna-a combination of driven 
elements both of which are extremely effective over 
the entire vhf TV spectrum. 

The Delay Line 

The problem of connecting these elements so that 
the signals are additive, or "in -phase," over the entire 
vhf band is accomplished by the delay line network. 
This connecting network takes into account the phase 
shift encountered in the transmission line portion of 
the element shown in Fig. 2. The solution is the auto- 
matically frequency selective delay line, constructed 
of a combination of lumped and distributed circuit 
elements. Herein is illustrated the theory behind the 
operation of the matching network and shows how it 
insures additive in -phase signals. 

Fig. 4a shows the basic- elements for high band 
operation. Fig. 4b shows the vector relationship of 
the signals as they are induced on the elements and 
as they are additively combined at the output termi- 
nals by means of the delay line. The subscripts asso- 
ciated with the vectors refer to the individual elements 
upon which the signal is induced. The vectors with 
the prime (') designation refer to the individual sig- 
nals as they appear at the output terminals. Referring 
to the high band operation in Fig. 4, the induced 
signal Ec leads E.1 and E11 signal by 90 degrees, (/ 
wavelength), because of the space separation of the 
elements. EA and Ell are further retarded in phase 
by 90 degrees in traveling through the transmission 
line path to the output terminals. If Ec is to be addi- 
tive in phase at the output terminals, this signal must 
be delayed by 90 plus 90 or 180 degrees in traveling 
over a quarter wavelength transmission line path. The 
delay line automatically performs this job by giving 
the 180 degree phase shift over a 90 degree (/ wave- 
length) path. 

Fig. Sa and Sb show the basic elements and a sim- 
ilar vector relationship for low band operation. For 
purposes of simplicity, the long element is shown as 
a simple dipole and the short transmission line ele- 
ment is omitted in this case. The constants of the 
delay line at low band frequencies are such that it 
will not act to delay the signals, therefore it will work 
as an ordinary straight transmission line of 30 elec- 
trical degrees, (1/12 wavelength), in length. Thus 
at low band the signals add in phase as in Fig. Sb. 

[Continued on page 31] 
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NEW EDITION! 

...and it's yours 

FREE! 
This handy booklet will help you make proper 

and intelligent use of the amazing new Sonotone 
Ceramic Cartridges. It will enable you to make 

profitable replacements, modernizing your 
customer's phonograph. It will give him extra 

satisfaction and bring you prestige. 

r 

Be sure to get your 

up-to-date manual. 

Just fill in the coupon 
and niail to Sonotone. 

Attach to a postcard 
if you wish. 

S O N OTC) N E® Corporation 
Department CD -106 
Elmsford, N. Y. 

Please send me, without cost or obligation, a copy 
of the newly revised "SoxoToNE Phonograph Mod- 
ernization Manual." 

NAME 

ADDRESS 

CITY _-ZONE-STATE 

J 

THE ANSWERMAN 

Inquiries Sent To The Answerman Will Be Acknowledged Only 

If Accompanied By Radio-TV Service Firm Letterheads Or Similar 

Identification. 

BY SERVICE DEALER & ELECTRONIC SERVICING TECHNICAL STAFF 

Dear Sir: 
In a Du Mont RA -340 chassis I am 

servicing I have a condition I would 
like to correct. The symptoms are that 
the picture jumps slightly vertically 
when scenes are changed. I can pro- 
duce the same bounce by quickly ro- 

tating the brightness or contrast con- 
trols. All normal checks have been 
made. There appears to be no reason 
for this that I can see. 

B. G. 
Detroit, Michigan 

A vertical bounce condition is very 
often due to a need for additional ca- 
pacitance in the B plus boost circuit. 
Changes of loading on the high voltage 
system can momentarily disturb the 
electron charge on condenser C282 

shown in the partial schematic of Fig. 1. 

The capacitance may not be large 

6+ BOOST V216 
6Au4-GT 

VERT 
SIZE 
3MEG. 

2.7 MEG. TO VERT. DAMPER 
OUTPUT 

.0033411 

2.4K 

/0OK -L 

V216A 
1211117 

VERT. OSC. .082p( 

HOR/Z. 
OUTPUT 
TRANS. 

.047411 

0 
47411 4.71( 47K 

265V C282 430V 

Fig. 1-DuMont RA -340 chas- 
sis B plus boost and vertical 

circuit. 

enough to filter and supply the neces- 

sary electrons to other circuits under all 
conditions. Since the vertical oscillator 
is operated from the boost B plus cir- 
cuit an instantaneous change in the 
boost voltage can introduce a slight ver- 

tical bounce to the picture. 
This type of difficulty is especially 

evident in circuits which employ no fil- 

tering or capacitance reservoir between 
the boost voltage charging circuit and 
ground. A large capacitor from the 
boost voltage circuit to ground would 
be able to furnish a sufficient supply of 
electrons when called upon to do so by 
a change in circuit loading, such as oc- 
curs with increases of contrast or bright- 
ness control settings. 

In this receiver, vertical bounce can 
be eliminated by changing the boost 
charging condenser, C282, to a larger 
value. Du Mont suggests a 10 of semi - 
polarized capacitor, part number 03 250 
421. Some RA -340 chassis employ two 
20 of electrolytic capacitors in series 
from the 430 volt boost point to ground. 
This type of circuit provides sufficient 
filtering and electron storage so that the 
boost condenser need not be changed. 
There is no vertical bounce with con- 
trol adjustments or signal changes with 
this arrangement The addition of two 
20 uf condensers in .series in this cir- 
cuit will remedy the condition when 
the suggested 10 of semi -polarized ca- 

pacitor is not readily available. 
The difficulty of vertical bounce can 
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he noted in many other manufacturers 
receivers and is generally corrected by 

either of the above changes. 

Mr. Answerman: 
I have a vertical problem with a G. E. 

receiver of the "N" chassis type. The 
difficulty is that the top of the picture 
is stretched a small amount. Adjust- 
ments of the height and vertical line- 
arity controls will. not correct or reduce 
the excessive stretch sufficiently. The 
voltages are just about what are called 
for and as far as I can determine every 
component is good. But something 
must be bad o the problem wouldn't 
exist 

C. O. 
San Francisco, Cal. 

More than likely the resistors and 
condensers in the vertical circuit have 
been measured and examined several 
times. Therefore, it is logical to suspect 
some component disassociated from .the 
vertical oscillator circuit and yet con- 
nected to it. This component might 
very possibly be in the vertical blank- 
ing circuit as shown in Fig. 2. Quite fre- 
quently components fail in this net- 
work and cause all sorts of difficulties 
such as pulls at the top of the picture, 
bends, shading, etc. For some reason 
the retrace blanking circuit is often ig- 
nored in the servicing process. This case 
is probably another instance where the 
retrace elimination circuit has been 
overlooked. Condenser C175, 470 uuf 
should be tested for leakage. Only a 
small amount of leakage is necessary to 
disturb and distort the generated verti- 
cal deflection waveform. This particular 
470 uuf condenser has been known to 

V/OB 
/2BH7 

VERT OSC. 
9 OUTPUT 

.0039uf 

4 
/DOK 

VERT. 
HOLD 

022/ifC/75 470uuI 

o 

O/5uÿ 

470K 

HE/GH T p5uf 
180K 

Fig. 2-Vertical output and 
blanking circuit of G.E. "N" 

chassis. 
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It's easy and profitable to check all the tubes in a 
TV set with DYNA-QuIK-on every service call. 
Cuts servicing time. Creates more on -the -spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
DYNA-QUIK 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
roll charts. No multiple switching. Makes com- 
plete tube test in as little as 12 seconds. Large 
4 2 -inch plastic meter shows tube condition on 
"Good -Bad" scale or in micromhos on scales cali- 
brated 0-6,000 and 0-18,000. Used in home or 
shop, DYNA-QUIK is a proved money-maker! 
'Including new 600 mil series tubes. 

ATHODE 

tEJUVENATOR 

TESTER 

Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter - 
element shorts and open circuits. Life test checks 
gas content and predicts remaining useful life. 
Grid cut-off reading indicates picture quality cus- 
tomer can expect. Eliminates tube transportation, 
cuts service -operating costs. Also saves money on 
TV set trade-in reconditioning. Earns dollars in 
minutes-pays for itself over and over again. 

Proved in Use by Servicemen Everywhere. 

See your B d K Distributor or send for facts 
on "Profitable TV Servicrtg in the Home" 
and informative Bulletins 500-104-D. 

$5495 
N ET 

Deluxe CRT 400. With 4', -in. plastic 
meter. Weighs only 5 lbs. Luggage style 
carrying case. Size: 11 x 7'/, x 5". 
Also available in economy model CRT 
200 with 3 -in. meter at $39.95 net. 

1&K MANUFACTURING CO. 
:3726 N. Southport Ave. Chicago 13, Illinois 
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TOPLINER '50 
Model 2550 

Trodemark 

TOPLINER '40 
Model 2540 

TOPLINER '60 
Model 2560 

TOPLINER '70 
Model 2570 

get more useable power 
Each of the four TOPLINER models has the Power Pack, an exclusive feature 

that delivers more of the signal at the receiver-where you need it, and 

... precision manufacture saves assembly and installation time. 

.. dry cleaning eliminates apologies for your appearance. 

... streamlining gives the customer a better looking installation. 

Dollar -for -dollar, a TOPLINER gives the customer more performance, greater 

picture clarity for only TOPLINERS have 

exclusive built in 

Ask For 
Your Copy 
of the Folder 

"Tomorrow's 
Antenna Today" 

A:1411J 
1Le;L,41'r :. 

'POWER- PAC 
erdC.áJi 

TACO Distributors 
Have Full Information 
on The Topliner Antennas 

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. 

IN CANADA: Hackbusch Electronics, L d., Toronto 4, Ont. 

develop leakage and produce the symp- 

toms noted here by affecting the grid 
bias on the vertical output tube. As a 

result the output waveform becomes 

distorted. Condenser C175 should have 

a 1000 volt rating. 

Dear Answerman: 
I have an intermittent condition that 

has proved quite difficult to correct. 

After the receiver has been operated 

for a period of time the horizontal 
phase of the picture will slip so that the 

horizontal blanking bar is exhibited. 

Also, on occasion, the horizontal oscil- 

lator frequency may change so that the 
horizontal oscillator is out of sync. 

Since the trouble is so infrequent, (al- 

though when the receiver has warmed 
up it occurs every minute or so), I have 

been having a difficult time trying to 

locate the intermittently defective part. 
One point of interest is that it takes 

about half an hour or more for the con- 

dition to appear. Once the receiver has 

been operated for that period of time 
the improper action continues for the 

balance of the period of use. When the 

horizontal oscillator slips out of phase 
the horizontal hold control does not 

seem to have too much effect upon the 

circuit. 
What component would be most like- 

ly to cause this trouble? The receiver 

is a Crosley 477 chassis. 
1. S. 
Washington, D. C. 

From the description of the symp- 

toms, that of slipping out of horizontal 
phase intermittently, it appears that the 
automatic frequency control circuit is 

not holding or operating at these times. 

As can be seen in Fig. 3 a portion of 

the circuit consists of a special winding 
on the horizontal output transformer 
circuit. A pulse is supplied from the 
winding to the horizontal afc stage for 

phase comparison action with the hori- 
zontal sync pulse. This winding on the 

flyback transformer is one of the first 

points to test and is accomplished by 

measuring the resistance between ter- 
minals 4 and 5 on the transformer. The 
resistance should be about 3.6 ohms. 
The check should be made after the 
receiver is thoroughly warmed up and 

is performed to determine whether the 
winding is open or the ground connec- 

C-Ds 

Cub 
best- 
bar none 

in 

molded tubular 

capacitors 
The C -D "Cub" capacitor has proven 
itself the best on the market today- 
by out -lasting, out -performing, out- 
selling any other replacement capac- 
itor for radio or TV. For consistent 
high quality - always rely on C -D, 
the only tubulars with the built-in 
extras required in servicing sets 
today. That's why distributors who 
know, carry the complete C -D line. 

Special! "Cub -Kit" with bonus plas- 
tic service dispenser. IT'S FREE! 

Ask your C -D Distributor. He's 
listed in your local Classified Tele- 
phone Directory. 

ONSISTENTLY 

ORNELL- 
E 

THERE ARE MORE C -D 

CAPACITORS IN USE TODAY 
THAN ANY OTHER MAKE. 

PLANTS IN SO. PLAINFIELD, N. J.; 111W BEDFORD, WORCESTER AND 

CAMBRIDGE, MASS., PROVIDENCE AND MCPE VALLEY, R.I., INOIANAPOLIB, 

IND.) SANFORD AND 'SQUAT SPRINGS. N. C.; SUBSIDIARY, RADURI 

CORP., CLEVELAND. OHIO. 
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MA 
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WINDING 

T400Of 
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Fig. 3-Partial schematic showing 

Crosley 477 chassis afc circuit. 

tion is intermittently open. Either con- 
dition will bring about the difficulty 
noted. The connections should be 
checked for broken leads, rosin joints, 
etc. More than likely the intermittently 
open condition is produced by the heat- 
ing of the flyback transformer. The ex- 

pansion of the windings during warm- 
up frequently results in the intermittent 
nature of the trouble. Since the trouble 
is intermittent it is possible that the 
resistance measurement test will prove 
that the winding is not open at that 
time. An additional means of determin- 
ing whether the winding is opening is to 
connect a scope or a peak -to -peak read- 
ing VTVM at the flyback terminal $$4. 

If, when the receiver slips horizontally 
in phase, the waveform or the VTVM 
reading decreases it is an indication that 
the winding is opening intermittently. 

However, in troubleshooting this cir- 
cuit with an oscilloscope it is quite pos- 
sible to make an error that will con- 
siderably delay the correction of the 
trouble. If the winding should be open 
and the scope probe is brought near the 
transformer sufficient pulse voltage is 
induced into the scope probe circuit to 
ause a waveform to be seen, although 

it will not be of the correct amplitude. 
Even with the afc winding open a signal 
of 2.5 volts peak -to -peak or more will 
be found at the phase comparer circuit 
whereas its normal value is 15 volts peak - 
to -peak. Frequently, this is misleading 
and causes the technician to believe that 
the winding is good when it is open. 

A final point with reference to poor 
horizontal lock -in action in this type of 
afc circuit is that there have been several 
instances where in the process of replac- 
ing a flyback transformer the ground 
connection has been unintentionally 
omitted. This produces very loose hori- 
zontal hold action with the picture slip- 
ping horizontally back and forth. n 

a look at 
the latest In 

AUTO RADIO 

Here are some typical CBS tubes and transistors 
you will be discovering in 1957 "hybrid" auto radios. 

They combine the advantages of new CBS power output 
transistors and modern CBS low -voltage mobile radio 

tubes. All power for them is drawn directly from the 

12 -volt battery; the vibrator power pack is eliminated. 

Both the tubes and transistors are especially designed 

for hybrid auto radio. 

As the 1957 automobiles come into use this fall, you 

will find CBS ready to supply you with these new tubes 

and transistors. That's only natural. CBS pioneered the 

first auto radio tube kit. CBS has specialized for years 

in supplying auto radio tubes to leading set manufac- 

turers. And now CBS advanced -engineering pioneers 

again with new hybrid auto radio components. 

Whether it's tubes or transistors - whatever you need 

for auto radio - old, modern, or ultramodern ... make 

it CBS. Replace with the same tubes and transistors the 
original equipment designer specifies ... CBS. 

tubes semiconductors 

Reliable products 
through Advanced -Engineering 

CBS-HYTRON 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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Fig. 1-Original method of tapping 
transmission lines. 

Fig. 2-Jerrold community system 

cable tapping device. 

Fig. 3-lynmar transmission line 

tapping device. 

1 

A coupling device to connect coaxial transmission lines is presented 

which permits quick solderless connections without disturbing the 

physical or electrical characteristics of the coaxial transmission line. 

TAPme ÌV TRANSMISSION LINES 

THE success of TV master antenna 
installations and community sys- 

tem installations has been based upon 
the proper technique of tapping TV 
coaxial transmission lines. 

In all TV master antenna system in- 
stallations where a coaxial cable trans- 
mission line must be tapped at various 
places along the line, to transfer the TV 
signals to TV receivers, the tapping 
must be done in such a way as not to 
produce a change in the concentric na- 
ture of the inner and outer conductor of 
the coaxial cable. If the impedance of 
the coaxial cable is materially changed, 
standing waves along the line will be 
developed. These standing waves dissi- 
pate the TV signal energy being trans- 
mitted along the line. The amount of 

energy lost depends upon the impedance 
changes produced by the number and 
nature of the taps along the line. This 
is especially true where the taps distort 
the symmetrical continuity of the con- 
ductors. In some cases, the standing 
waves will cause a duplicate picture on 
the TV screen, marring the quality of 
reception. 

by IRA KAMEN 
Vice President Brach Division, General Bronze Corporation 

Early Method of Tapping 
When TV master antenna systems 

were first introduced to the market in 
1948, the lines were tapped in the man- 
ner shown in Fig. 1, in which every ef- 

fort was made to tap the transmission 
line with isolation resistors by a meth- 
od which would distort the coaxial line 
to the minimum extent. This technique 
(Fig. 1) required soldering the trans- 
mission line and outlet devices and in- 
stalling a resistor in an outlet box of 
some kind. However, this rough type 
of soldered connection tap -off intro- 
duced standing waves which produced 
serious signal loss on the high frequen- 
cy band from channels 7 to 13. Further, 
with the soldered type of connection, 

the coaxial lines were always in danger, 
for when the soldering was completed, 
it was necessary in rather compact quar- 
ters to make sure that the exposed in- 
ner and outer conductors of the main 
line and branch lines did not short cir- 
cuit each other. One manner of accom- 
plishing this was to fill the space be- 
tween the conductors with a suitable 
insulating compound which hardened 
and the other was to wrap an insulating 
tape between and around the various 
conductors as shown in Fig. 1. 

Experience has shown that when 
joints are made in the manner described 
above that they are subect to aging, re- 

sulting in a large measure from the 
moisture entering the transmission line 
at the junction points. The aging and 
corrosion which were produced by this 
solder technique developed signal losses 

which, in many cases, could only be 

Fig. 4-Solderless coupled explod- Fig. 5-RCA's tool for severing Fig. 6-Typical hole cutting pro- Fig. 7-Entron solderless connector 

ed and assembled views. hole in coaxial transmission line. cedure in tapping coaxial line. for community coaxial systems. 
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remedied by removing the completely 

installed cable only a few years after its 

installation. 

Tubular "T" Couplings 

Certain manufacturers, like Jerrold 
and Lynmar, overcome some of the 

difficulties described by using tubular 
metallic T couplings, as shown in Figs. 

2 and 3. These devices require the cable 

to be cut, each conductor skinned and, 
in some cases, carefully soldered to its 

respective point on the connector. With 
careful soldering these two unions will 

produce good performance in a system 

installation. 

Solderless Couplers 

One of the new trends toward solv- 

ing the TV transmission line tapping 
problem is a device developed by the 
author under patent No. 2,615,948 for 
the Commercial Radio Sound Corpora- 
tion, who have assigned it exclusively 
to the Radio Corporation of America. 
This coupler device is shown in Fig. 4 

in both exploded and assembled views. 

It is known in the field as a solderless 
coupler since it has been designed for 
installation without the use of solder. 
Laboratory tests indicated that these 

couplers could be installed without dis- 

turbing the physical or electrical char- 

acteristics of the coaxial line. Installation 
of this coupler along the transmission 
line requires the use of only the simple 

tool shown in Fig. 5. This tool is used 

to bore a small hole through the outer 
conductor of the coaxial cable, as shown 
in Fig. 6, so that the center conductor 

[continued on page 36] 

Fig. 8-Blonder-Tongue solderless 

cable connectors. 

CI 
120 ten -watt 
wire -wound 
resistors 

%I./3qtwo-viori flexible Yeastors 

ClAAOSTAT 

CLAROSTAT 
RESISTOR 
ASSORTMENTS... 
Have the right resistor - right when you need it! 

Clarostat Resistor Assortments are mounted on heavy display cards, 
for your convenience. In addition, the exact resistance value of each 
resistor is printed right on the card, and seen when the resistor is 

removed. Thus you always know what to reorder to keep your stock 
complete. A choice of assortments in most -called -for ohmages: 

L 

36 five -watt 
wire -wound 
axial -lead resistors 

G G 

ten-watt 
wire -wound 
resistors 

GK-5wOeew und axial -lead resistors 

12 fuse -type 
resistors of 7.5 
ohms and 5.6 ohms 

CHOOSE THE CARDS 

TO FILL YOUR NEEDS! 
AVAILABLE AT YOUR FAVORITE CLAROSTAT DISTRIBUTOR 
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WKIR 
BHT 

in a UHF 
Converter ft 

41**r 

. 

Model '99''I 
OFFERS TOP 
PERFORMANCE i 
AT LOW COST 

onlyLIST 

Tuned Input- 
tracks with oscillator 

Precise Impedance Match 

One -Knob Tuning 

Drift -Free Performance 

Check with your supplier 
today. Also ask about 

the Deluxe Ultraverter 
.. or write Dept. XK-7. 

BLONDER -TONGUE LABORATORIES, INC. 

Westfield, New Jersey 

ASSOCIATION NEWS 
[from page 4] 

The meeting was closed with a ban- 
quet at which Friends awards were pre- 
sented to several tube and component 
manufacturers. Dan Creato of RCA 
Service Co., received a personal citation 
for the part he has played in handling 
industry problems. 

ESCO, Missouri 

Very recently the Electronic Service 
Council of the Ozarks (ESCO) con- 
sisting of three associations in south 
Missouri, TESA of southwest Missouri, 
TESA of the Ozarks and the TESA 
South Central Mo., culminated an idea 
into a tangible product. The Raster will 
be published each month by ESCO and 
sent to all electronic technicians in south 
Missouri. 

ESFETA, New York 

ESFETA held their regular business 
meeting in the Hotel Wellington in 
the State Capital at Albany, New York. 
They had as their guests Edward M. 
Boor representing Doctor Persia Camp- 
bell consumer council of the governor 
of the State of New York. Mr. Boor 
spoke on the progress of the consumer 
council as related to the television 
service industry and of the investiga- 
tions that have gone on in many cities 
of the state. He displayed several pieces 
of literature that the council has al- 
ready published for distribution to the 
general public. 

Publicity for ESFETA was discussed 
and Dan Hurley appointed as publicity 
and liaison chairman. Dan offered to 
visit all of the associations of the State 
(if, when, and where they meet) to 
offer them any assistance in the name 
of ESFETA. Associations wishing as- 
sistance of any sort should write to Dan 
Hurley, 10 Florida Rd., Syracuse 11, 

New York. 

Movement of the manufacturer into 
the retail television service field was 
discussed with enthusiasm. Great alarm 
was expressed by all segments. 

Syracuse Television Technicians 
Association, Inc. 

It has come to the attention of this 
association of professional television 
technicians, who earn their livelihood at 

television servicing and operate from 
designated business zones and collect 
city sales taxes at the retail level, that 
many individuals are operating a busi- 
ness in a residential zone and not col- 

lecting the sales tax as required by law. 
This is made apparent by the fact 

that more and more of our members 
are having difficulty collecting city sales 
tax from the customer who claims that 
other service men do not charge for this 
tax. We have investigated this situation 
and find that there are many so-called 
TV service men who hold jobs in fac- 

tories and operate businesses from their 
of Syracuse to lose tax revenue from 
of bookkeeping or record of sales tax 
collections. These same men flagrantly 
advertise in newspapers and telephone 
di rectories. 

We feel that it is unfair for the city 
of Syracuse to lose tax revenue from 
these sources while our customers have 
to pay this tax. We further feel that 
it is the duty of the tax commission to 
either collect these taxes or to exempt 
our customers from having to pay this 
tax. 

TESA -St. Louis, Mo. 

In all future phone books the tele- 
phone company has promised a com- 
mittee set up by TESA to stop price 
advertising. This committee met with 
officials of the phone company at the 
Kingsway Hotel, to discuss price ad- 
vertising in the Yellow Pages of the 
Telephone Directory. They have also 
promised a number of other things to 
help upgrade television service, such 
as: no company can advertise they are 
a member of a TV Service Associa- 
tion, unless the name of the Association 
is placed in the ad. Phone answering 
service address will not be allowed. 
Superlatives, such as largest in Mo., etc., 
will be discontinued. II 

The Finest 

UHF 

Converter 

Ever 

Designed 

OUTPERFORMS 

ALL OTHERS 

IN THE FIELD 

$3995 
LIST 

Precise Impedance Match 

Higher Gain 

Lower Noise Factor 

If Automatic 'on/off' 
Dual Speed Tuning 

Check with your supplier today. 
Also ask about the Model '99' 
of $19.95 Dept. WK -7 

BLONDER -TONGUE LABORATORIES, INC. 

Westfield, New Jersey 
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Manufacturer's Schematics SERVICE DEALER 
and ELECTRONIC SERVICING 
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with a 300 ohm antenna inp provided. 

The %ß129W tuner unit is esigned for UHF -VHF reception I 
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I 
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INSTALLATION CHECK LIST ' 

Connect the antenna transmission luse to the receiver 
antenna terminals - 

Mug the power cord into the II7V. AC outlet and turn 
the receiver "ON". The receiver should operate normally. 
However, a check of the following adjustments should be. 
made. 

1. Check position of ion trap magnet and read- 
just for maximum raster brightness, if necessary. 

2. Check raster for proper framing (tilt) in mask. 
Adjust yoke position by rotating. 
3. Check width and horizontal linearity, readjust 

width control as outlined below, if adjustment is 
necessary. 
4. Check for normal operation of horizontal hold 

control. Should hold sync for two full turns or more 
of the control. 

5. Check centering of picture. Adjustment is made 
with the centering lever on the focus magnet. 

6. Check height and vertical linearity, reset con- 
trols where required for IV." overscan. 

7. Check R -F oscillator adjustment on all chan- 
nels. Readjust if necessary, starting at the highest 
frequency channel, proceeding to the lowest. 

*Width and Sinewave Adiuntments 

It is possible to adjust the horizontal oscillator in the 
field by the following method when such adjustment is 

A: Set the width coil fully counter -clockwise. 
B. Adjust width for 1/4" overact= at each side, with 

norinal line voltage and normal brightness 
C. Turn horizontal hold control to the left, out of 

sync, to the point where interrupted oscillation 

D. Adjust sinewcrve core, as the horizontal hold control 
is rotated to the left beyond the locked -in position, 
until 3 to 4 bars occur between the fall out point 
and interrupted oacillation. 

RCA TV PORTABLE 
SERVICE DEALER & ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHEMATICS. An 
exclusive service of Cowan Publishing Corp. by special arrangernexit with John F. Rider, Publisher. 
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To Remove The Chassis From The Cabinet -In order 

to eervice the tubas or component; 

1. Disconnect the line cord from the power out- 

let. Remove any antenna connected to the 

antenna terminals. 
2. Remove all knobs from the control shafts. 

3. Remove the ö screws located on the bottom of 

the cabinet at the sides (3 each) and rear 

(2 odlq). 

The cabinet le then removed by eliding back off 

the cabinet front and bottom board assembly. This 

leaves all components exposed with the picture 

tube remaining mounted to the cabinet front and 

bottom board assembly 

Install the cabinet to the chassie 1n the re- 

verse order as the disassembly. 
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INSTALLATION ADJUSTMENTS 

General -The receivers are shipped complete with 

the picture tube mounted and all controls pre - 
adjusted. After powering the receiver check the 
controls, as outlined in the operating manual, for 

proper operation. 

The local -distant switch ie normally left in the 

distant position except where receiver overload, 

caused by exceptionally strong signals; or cross 

modulation; caused by one or more strong signals 

interfering with the desired signal; causes the 

picture to tear, roll or be distorted. 

ELECTRICAL INSTALLATION 

It is recommended that the receiver be permitted 
a 15 minute warm up period before final raster ad- 

justments are made. A preliminary check of the 

ion trap should be made so as not to damage the 

picture tube. 

Height and Vertical Linearity -These controls, R204 

and 8205 should be adjusted simultaneously to give 

proper vertical size consistent with good vertical 

linearity. Final adjustment should be made to 

allow the picture to extend approximately 1/ö inch 

beyond the edges of the mask. 

PICTURE TUBE ADJUSTMENTS 

Yoke Position -loosen the poke clamp wing nut. 
Scat the yoke firmly against the bell of the pic- 

ture tube and rotate the assembly to correct for 

any tilt of the picture, squaring the picture with- 

in the meek. Tighten the wing nut after adjust- 

ment is made. 

,Picture Centering - The picture tube centering 

device is located on the neck of the tube mounted 
directly on the rear of the yoke. Rotate the rings 

with finger tips towards and away from each other 

to center the picture on the face. 

Focus -Focus of the picture in this set is fixed 

erEherefore no adjustment is available. Focus 
should be checked when making adjustment of the 

ion trap and best focus consistent with maximum 
brightness and without neck shadow. 

Ion Trap -Power should not be applied to the re- 

ceiver for extended periods of time without proper 
adjustment of the ion trap. Rotate and elide the 

ion trap on the neck of tae picture tube to obtain 

maximum picture brightness without neck shadow and 

consistent with good focus. Brightness should be 

kept moderate during the ion trap adjustment. 

HORIZORTAL STABILIZER ADJUSTMENT 

L. Tune receiver to a weak signal and sdjust 
controls for normal operation. 

+135V. 2. Short. test point VI to VII. 

3. Shunt L251 (horizontal stabilizer coil) with 

1000 ohms. (Connect resistor between test 
points VIII and IR.) 

..,...z4 4. Adjust horizontal hold potentiometer R260 so 

that the picture "floats" back and forth 

across the screen. Leave 8260 set like this. 

5. Remove 1000 ohm shunt across L251, and adjust 

1251 no that picture again 'floats" back and 

forth across the screen. Leave L251 set like 

this. 
6. Remove connection from test point VI and 

VII. 
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Fig. 2. Schematic Diagram VHF TUNER RJ4-0144 
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HELD ALIGNMENT OF PART NO. 470938 TUNER USED IN CHASSIS 120331-H 

Ordinarily the only adjustments required in the field are those necessary to compensate for variations in oscillator tube 

replacements. ThisI can usually be accomplished with the channel No. 13 oscillator adjustment. If individual chancel 

odjustmentsareneceksary,then proceed os follows: (Since this tuner is of the incremental inductance type, all oscillator 
adjustments should be made commencing with the highest channel and then proceeding to the lower channels. 

I. Set channel selector to channel No. 13. Set fine tuning control to electrical center of its range. 

2. Adjust channel No. 13 oscillator adjustment, (See Figure No. 1) for best picture and sound. Use a non-metallic 

screwdriver. 

3. Channels No. 2, No. 4 and No. 6 have slug adjustments and should always be adjusted starting with the higher 

channel; (See Figure No. I). It is recommended that channels No. 13, No. 6, No. 4 and No. 2 slugs, only, be 

adjusted in the ield in that order when necessary. 

4. Channels No. I through No. 7 can be adjusted if required by bending the hair pin inductances through the hole 

provided (See F gure No. 1). 

5. Channels No. 3 nd No. 5(split coil windingsjshould not hove to be compressed or separated ordinarily. 

ALIGNMENT OF MIRACLE PICTURE LOCK (Horizontal Oscillator and A.F.C.) 

1. Short phasing coil (L.7) by means of a jumper wire. 

2. Rotate horizontal hold control (R-43) fully clockwise. 

3. Starting with horizontal frequency slug (T-5) all the way 'in' looking at rear of chassis, rotate 'out' until picture 
just locks into sync (adjust "out" additional 1/4 turn. 

4. Remove short from phase coil and starting with slug all the way 'in" adjust 'out" until picture almost locks into 
sync (2-3 diagonal bars). 

.5. Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of hori- 
zontal (hold control R-43)turn frequency slug (T-5) 'out" slightly until desired results are obtained. If excessive 
squedging (Christmas Tree effect) is experienced while switching channels, repeat steps No. 1 through No. 5. 
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RUN CHANGES 

q .........,....roo,»oe.... 

TUNER 94E119 -I 

SERVICING TUBES 

IMPORTANT: To prevent possibility of 
electric shock, do not remove or install tubes 
unless the set is disconnected from the power 
line. 

Tubes in this receiver, with exception of 
VHF tuner, can be serviced by simply remov- 
ing the cabinet back and tilting the printed cir- 
cuit board. To tilt printed circuit board, re- 
move screws mounting it to the chassis. A 

tube puller may be used for removing the high 
voltage rectifier tube (IXZB) located in the high 
voltage compartment. 

The picture tube is accessible for replace- 
ment by removing the cabinet front, cabinet 
back and tilting the printed circuit board. To 
replace tubes in the VHF tuner, remove chassis 
from cabinet as instructed under "Removing 
Cabinet Back & Front". 

LOCATING A BURNED OUT TUBE 
The heaters of tubes(except V404 high volt- 

age rectifier) are connected in a series circuit. 
If tubes do not light, check the interlock line 
cord to see that it is making good contact. 
Check to see that all tubes are firmly seated 
in sockets. 

A total of 13 tubes are used in the heater 
circuit. The tube location diagram on the sche- 
matic page contains a simplified circuit dia- 
gram of tube heater connections Through the 
upe of this diagram and instructions given be- 
low, an "open" burned out tube in the heater 
circuit can be quickly located without the need 
for substituting or testing of all tubes 

A simplified procedure is given in the fig- 
ure below for quickly locating an open heater 
tube. Checks are made with*an ohmmeter from 
the tube socket pin to chassis ground with a tube 
removed. IMPORTANT: The picture tube 
mounting brackets, rear control bracket and 
tuner shaft are insulated from the chassis 
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NOTE: Tube socket pins are counted in a 
counterclockwise direction when viewed from 
the tube side of the socket. 

Occasionally a tube heater will measure 
good when cold, but will "open" upon applica- 
tion of power. In this case, measuring conti- 
nuity of the heater circuit with power applied 
may be necessary. An AC voltmeter or an 
electrician's neon test lamp can be used to cir- 
cuit trace (check voltage) the heater circuit 
with AC power applied. However, be sure to 
observe the "High Voltage Warning" 

REMOVE SOCKET FROM PICTURE 

TUBE, MEASURE RESISTANCE FROM 
PIN 12 OF SOCKET TO CHASSIS 

GROUND. 

If meter 
indicates 
continuity 

RECONNECT PICTURE 

TUBE SOCKET. REMOVE 
V203 (12CU5). MEAS- 

URE RESISTANCE FROM 
PIN 3 OF V203 SOCKET 
TO CHASSIS GROUND. 

If l ter 
indicates 

Open 
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V402,V303 
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If meter 
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RECONNECT PICTURE 
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CHANNEL ADJUSTMENT 
Channel adjustment of each station 

should be checked upon installation 
and at every service call. With proper 
adjustment, best picture is obtained at 
approximately center rotation of Fine 
Tuning control. 

IMPORTANT- Always make adjust- 
ment on lowest channel first, then work 
up, in order of channel number to the 
highest channeL (For example, if chan- 
nels 2, 9, 7 and 5 are received, adjust in 
this order: 2, 5, 7, 9.) 

Before proceeding with adjustment, 
see illustration for location of channel 
slugs, then adjust as follows: 
a. Turn the set on and allow l5 minutes 

to warm up. 
b. Set Channel Selector for lowest 

channel to be adjusted. 
Set other controls for normal picture 
and sound. 

c. Set Fine Tuning control at center of 
its range by rotating it approxi- 
mately halfway between its stops. 

d. Remove Channel Selector and Fine 
Tuning knobs and the gold escutch- 
eon under the knobs, 

e. Using a V." blade non-metallic tool 
(PartNo. 98A 30-19), carefully ad- 
just the channel slug for best pic- 
ture. (Note that sound is not loudest 
at this point.) Repeat procedure for 
remaining stations, adjusting them in 
order of their channel number (from 
lowest channel to highest channel) 

CHUM WIC ICGESSIBLE O 
THROUGH EITHER If THREE O 
HOLES, CHEM TKO SLURS o 
IRE VISIBLE LIIU T REAR 

SLUG 

REIR SLUG 

o 

View of VHF Tong. Knobs and Escutcheon removed 

REMOVING CABINET BACK & FRONT 
The cabinet back and front are 

removable. Remove mounting screws; 
then pull away from set. In sets with 
carrying handle, mounting screws must 
be removed from handle. 

To remove chassis from cabinet shell, 
remove back, front and screws at bot- 
tom. Remove chassis through front. 

FUSIBLE RESISTOR 
A pig -tail type fusible resistor (Part 

No. 61A22) is used as a 8+ and initial 
surge fuse. It is located below the tuner 

TUBE LOCATIONS 

vnsRc tlIW ut rcm 

11.11uN 

IMPORTANT CAUTION Limited 
space is available when adjusting pic- 
ture centering tabs and ion trap. Picture 
centering tabs may be adjusted using a 
non-metallic rod. 

4 Models: T, TS -Ill, -102, -103, -104, 
-105AL, -106AL, -107AL 
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TACO 

TOPLINER ANTENNA 
[from page 19] 

The delay line is essentially a balanced "T" section 
composed of inductive series elements and a capaci- 
tive shunt element. By proper design of the elements, 
the transmission of signals is delayed at the high band 
frequencies, while at low band frequencies the reac- 
tance of the circuit is such that transmission is not 
retarded. Fig. 6a shows a schematic representation 
of the delay line. Fig. 6b is a sketch of the final delay 
line, where the length L, spacing S and wire diameter 
have been chosen to give the proper amount of dis- 
tributed shunt capacity. The delay line is constructed 
of / inch aluminum wire and special insulators to 
maintain the spacing, on which stable operation de- 
pends. 

Parasitic Elements 
The desired gain and directivity has been obtained 

by adding several elements to the basic driven units 
indicated in Fig. 1. A conventional reflector is added 
for increased low band gain and improved front -to - 
back ratio. To equalize the gain in the low band a 
parasitic director is added as the first element on the 
crossarm. This director is insulated at the center 
and a phase reversing loop is inserted between the 
wo dipoles to make the unit work in both the high 

and the low bands. A split director is employed to 
give uniform increased gain on high band channels. 
The resulting antenna gives a unidirectional single 
lobed pattern over the complete high and low band 
channels. 

Mechanical Features 
To maintain consistent day -in and day -out per- 

formance of the antenna, and in order to maintain the 
stability of the delay line under all operating condi- 
tions, the antenna is designed for maximum mechani- 
cal strength in all its phases. Completely factory 
assembled, high signal strength 5052H16 aluminum 
alloy is used throughout. Being many times stronger 
than aluminum used in antennas manufactured in the 
early days of television, the antenna will stand 
'Ip under the rigid requirements of present day re- 
ception. Wind sway, vibration, misalignment of ele- 
ments and similar conditions which would not have 
affected the operation of a TV receiver being used 
on only a single channel, cannot be tolerated in the 
present day multi -channel era. The alloy used is many 
times stronger, and in addition the elements incor- 
porate top quality mechanical support to hold them 
permanently in position. Insulators are of a tough 
durable plastic material of high dielectric quality and 
have excellent impact properties thus insuring con- 
sistent operation. I I 
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se CLEAR B 

ntenna kItS...they've 
doubled my installation business!" 

Using Clear Beam Antenna Kits makes sense right from the start! 
Attractive packaging and do-it-yourself label creates customer 
interest in a new or replacement antenna - makes it a cinch to 
sell complete installations. 

Servicemen installing Clear Beam 
Antenna Kits have eliminated "loose 
stock" inventory problems and are 
now able to price installation jobs 
accurately and profitably due to 
fixed material costs! 

Start doubling your installation 
business with Clear Beam Antenna 
Kits now. Display them in your shop- 
show them from your service truck - 
let Clear Beam's self -selling antenna 
kits clinch extra installation sales 
for you! 

Kits for Conicals, Arrows, Yogis, Dipoles, UHF, VHF 

complete with most, lead-in and all necessary hardware ready to insta I l 

CLEAR ANTENNA CORP., 

BEAM CANOGA PARK, CALIF. 

Warehouses in Seattle, portland, San Francisco, Honolulu, Dallas, Kansas City, Detroit, Boltimore 

THE WORK BENCH 
Unusual Service Problems And Their Solutions 

by PAUL GOLDBERG 
Service Manager 

Ti-ns month's installment is devoted 
to troubles with which a thorough 

knowledge of receiver circuitry is neces- 
sary. 

CBS Color Receiver 205 

The receiver was turned on and it 
was observed that the black and white 
picture was normal but no color was 
seen on the screen during color trans- 
mission. The sound was OK. In other 
words a black and white picture was 
seen at all times. 

The diagram was studied and it was 
noted that the following tubes could 
cause this trouble: V16A, / 6AN8, 
band pass amplifier, V16B, 1/2 6AN8, 
color killer, V4313, / 6BL7, pulse 

This Month's Problem: 
No Color Reception, 

Using HV Transformers 

shaper. These were first replaced indi- 
vidually, but had no effect. V17, 6CB6 
and V18, 6AL5 were aso replaced but 
had no effect. (See Fig. 1) 

The diagram was again studied. One 
can see that the chroma signal is fed 
from the first video amplifier V14, 
6CL6's contrast control to the grid of 
V16A, 1/2 6AN8, the bandpass ampli- 
fier. The bandpass amplifier amplifies 
a band of frequencies of approximately 
2.1 to 4.1 megacycles (chroma) which 
is then fed to the demodulators. 

The purpose of the color killer V16B, 
1/2 6AN8, is to prevent video informa- 
tion from passing through the bandpass 
amplifier and subsequent circuits when 
the receiver is receiving black and white 

v14 
6CL6 

1st. VIDEO AMP. 

CONTRAST 
CONTROL 

r 

8Ì 

V16 5' 

112 6AN8 
COLOR KILLER 

\ 

C166-1_ 
.01,uf 

R16B-4 
3.9 

MEG. 

3 

Shorted 

9 

+140V. 

C16B-3 
680ppf 

l 
l 

I( 

VISA 

'i2 6AN8 
BANDPASS AMP. 

+255 V. 

V7 
6CB6 

BURST AMP. 

+145V.0 0+115V. 

+115 V.0 O-4 V. 

+250V.O 00v. 
+250V. 0 o 0 6,3V. 

0V. 

CHANNEL SELECT- 
OR SET BETWEEN 

CHANNELS 

CHROMA TO 

DEMODULATORS 

1/2 6617 
PULSE SHAPER 

, V43 El 

6AL5 
PHASE DET. 

V1d 

TO H. V 
TRANSE 

WINDING 

Fig. 1-Partial schematic of CBS TV receiver showing bandpass amplifier, color 
killer, pulse shaper, video amplifier and connecting circuitry. 
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transmissions. It operates in the follow- 
ing manner: A pulse from winding 
"D" on the horizontal output trans- 
former is applied first to the grid of 
the pulse shaper V43B. Here it is shaped 
and amplified and fed to the plate of 
the color killer tube through C16B-3, 
680 µµf. This pulse causes V16B to con- 
duct, which in turn applies a negative 
voltage to the grid of the bandpass am- 
plifier killing this amplifier during black 
and white transmissions. 

During the reception of color signals 
the bandpass amplifier will not be biased 
off because the color killer tube will 
not be conducting. The burst informa- 
tion being transmitted during color 
transmission causes a negative voltage 
to appear at the plate (pin #7) of the 
phase discriminator, 6AL5, V18, which 
is fed to the grid of the color killer tube 
through the 3.9 meg resistor. This nega- 
tive voltage is sufficient to cut off the 
color killer tube. Consequently no bias 
is presented to the bandpass amplifier. 

Knowing these facts the station se- 
lector was set to a channel transmitting 
color and voltage measurements were 
made at the plate, screen and cathode 
of V16A. These voltages were found to 
be rather high. It seemed that the band- 
pass amplifier was not conducting. Now 
if V16B were continually conducting a 
negative voltage would be applied to 
the grid of the bandpass amplifier, 
V16A, which would be sufficient to cut 
off the chroma signal coming through. 
Because the black and white transmis- 
sions were received properly, the color 
killer was assumed to be supplying a 
sufficient negative voltage. 

It was now suspected that the color 
killer tube V16B was not being cut off 
during color transmissions. The grid 
(pin #2) of V16B to ground, was then 
voltage checked. It was found to meas- 
ure zero volts. The ohmmeter was then 
set up and a resistance measurement 
was made from pin #2 of V16B to 
ground. (Refer to diagram for volt- 
ages.) The meter read zero ohms. 
C16B-1, .01 µf, was then clipped out of 
the circuit and was found to be shorted. 
C16B-1 was replaced with a new .01 µf 
condenser and the receiver now oper- 
ated properly on black and white and 
on color transmissions. 

The cutoff bias supplied by V18, 
Phase Detector, to the grid of the color 
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AMPLIFIERS-(Audio, Hi-Fi, P. A.) 
Allied Radio Corp. 100 N. Western Ave., Chicago 80, III. 
Blonder -Tongue Labs, Inc. 528 North Ave., Westfield. N. J. 
Bogen & Co.. Inc.. David 29 Ninth Ave., New York 14, N. Y. 
Transvision. Inc. 360 North Ave., New Rochelle, N. Y. 

ANTENNAS 
Amphenol Electronics Corp. 1830 S. 54th Ave., Chicago 50, III. 
Channel Master Corp. Ellenville, New York 
Clear Beam Antenna Corp. Canoga Park, Calif. 
Cornell -Dubilier Electric Corp. South Plainfield, New Jersey 
Electrend Products Corp. .. St. Joseph. M ich. 
Finney Company, The 4612 St. Clair Ave.. Cleveland 3. Ohio 
HI -Lo TV Antenna Corp. 3540 N. Ravenswood Ave.. Chicago 13. Ill. 
Holloway Electronics Corp. Fort Lauderdale, Fla. 
JFD Manufacturing Co., Inc. 6127 16th Ave.. Brooklyn 4. N. Y. 
Philco Coro. Philadelphia 34. Pa. 
Radiart Corp. 3455 Vega Ave., Cleveland 13, Ohio 
Radio Merchandise Sales. Inc. 2016 Bronx dale Ave.. New York 60, N. Y. 
Technical Appliance Corp. Sherburne. New York 
Telco Electronic Mfg. Co. 418 S. Wyman St.. Rockford, III. 
Telrex, Inc. 
Trio Manufacturing Corp., Griggsvi lia. III. 
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16, Cal. 
Winegard Company 3600 Scotten Blvd., Burlington, Iowa 

Asubry Park. N. J. 

ANTENNA ACCESSORIES 
Alliance Manufacturing Co. Alliance, Ohio 
Am phenol Electronics Corp. 1830 S. 54th Ave., Chicago 50. III. 
Blonder -Tongue Labs, Inc. 526 North Ave., Westfield, N. J. 
Channel Master Corp. Ellenville, New York 
General Cement Mfg. Co. 
I. E. Manufacturing Co. 
JFD Manufacturing Co.. Inc. 6127 16th Ave., Brooklyn 4. N. Y. 
Jontz Manufacturing Co. 1101 E. McKinley Ave., Mishawaka. Ind. 
Kenwood Engineering Co. 265 Colfax Ave., Kenilworth, N. J. 
Mosley Electronics _ ____.. 8622 St. Charles Rock Rd., St. Louis 14. Mo. 
Mueller Eelectric Co. 1583 E. 31st Street, Cleveland 14. Ohio 
Philco Corp. .. .. Philadelphia 34. Pa. 
Radiart Corp. 3455 Vega Ave.. Cleveland 13, Ohio 
Radio Merchandise Sales, Inc. 2016 Bronxdale Ave.. New York 60. N. Y. 
South River Metal Products Co., Inc. South River, New Jersey 
Superex Electronics Corp. 6 Radford Place, Yonkers. N. Y. 

418 S. Wyman St., Rockford. Ill. 
325 N. Hoyne Ave., Chicago 12. III. 

BATTERIES 
Burgess Battery Co. 
RCA, (Tube Div.) Harrison. New Jersey 

BOOKS & MANUALS 
Cisin. Harry G. 
Cowan Publishing Corp. 67 West 44th Street, New York 36, N. Y. 
Electronic Publishing Co. __ 180 N. Wacker Drive. Chicago 8, III. 
Rider. John F., Publisher 480 Canal Street, New York 13. N. Y. 
Sams. Howard W. & Co., Inc. 2201 E. 46th Street, Indianapolis 5, Ind. 
United Catalog Publishers 110 Lafayette Street, New York 13, N. Y. 

Freeport, Illinois 

Amagansett, N. Y. 

BUSINESSORDER FORMS 
Electronic Publishing Co. 180 N. Wacker Drive, Chicago 6. III. 
Oelrich Publications 4308 N. Milwaukee Ave., Chicago 41. III. 

CAPACITORS 
A crows Corp. 
Astron Corp. 255 Grant Ave., East Newark. N. J. 
Centralab. Div. of Globe -Union 900 E. Keefe Ave., Milwaukee I, Wise. 
Cornell-Dubilier Electric Corp South Plainfield. New Jersey 
Erie Resistor Corp. Erie. Pa. Illinois Condenser Co. 1616 N. Throop St.. Chicano 22. Ill. 
Planet Sales Corp. 225 Belleville Ave.. Bloomfield. N. J. 
Pyramid Electric Co. 1445 Hudson Blvd., North Bergen, N. J. 
Sprague Products Co. 71 Marshall Street, North Adams, Mass. 

CHEMICALS, SPRAYS, LUBRICANTS 
Electronic Chemical Corp. 813 Communi paw Ave.. Jersey City 4. N. J. 
General Cement Mfg. Co. 418 S. Wyman St., Rockford, Ill. 
Great Eastern Mfg. Co. 165 Remsen Ave.. Brooklyn 12. N. Y. 
ICrylon, Inc. Ford & Washington Sts., Norristown. Pa. 
Quietrole Co.. Inc. Spartanburg, South Carolina 
Superes Electronics Corp. 6 Radford Place, Yonkers, N. Y. 
Telematic Industries. Inc. 16 Howard Ave., Brooklyn 21. N. Y. 
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16. Cal. 

New Bedford, Mass. 

CHOKES, COILS & TRANSFORMERS (RF) 
Acme Electric Corp. 468 Water Street. Cuba, New York 
Chicago Standard Transformer Corp. 3501 Addison Street, Chicago 18. III. 
Merit Coil & Transformer Corp. 4427 N. Clark Street, Chicago 40. III. 
Miller. J. W. Company 5917 S. Main Street, Los Angeles 3. Cal. 
Superes Electronics Corp. 6 Radford Place. Yonkers. N. Y. 
Triad Transformer Corp. 4055 Redwood Ave., Venice, Cal. 

CHOKES, COILS & TRANSFORMERS 
(Audio and Line Freq.) 

Acme Electric Corp. 468 Water Street, Cuba, New York 
Chicago Standard Transformer Corp 3501 Addison Street, Chicago 18. III. 
Delco Radio (Div. of General Motors Corp.) Kokomo, Indiana 
Merit Coil & Transformer Corp. 4427 N. Clark Steet, Chicago 40. Ill. 
Parma -Power Company 4721 N. Damen Ave., Chicago 25. III. 
Triad Transformer Corp. 4055 Redwood Ave., Venice. Calif. 

CHOKES, COILS & TRANSFORMERS 
(Deflection & Focusing) 

Acme Electric Corp. 468 Water Street, Cuba, New York 
Chicago Standard Transformer Corp. 3501 Addison Street. Chicago 18. III. 
Great Eastern Mfg. Co. . .... 165 Remsen Ave., Brooklyn 12, N. Y. 
Merit Coil & Transformer Corp. 4427 N. Clark Street, Chicago 40. III. 
Parma -Power Company 4721 N. Damen Ave.. Chicago 25, III. 
Ram Electronic Sales Co. .... Irvington. New York 
Superen Electronics Corp. ._. 6 Radford Place. Yonkers, N. Y. 
Triad Transformer Corp. .. 4055 Redwood Ave.. Venice, Calif. 

CONNECTORS, PLUGS 
Blonder -Tongue Labs, Inc. 
Cannon Electric Co. 
Eby Sales Co. of N. Y. 1 

General Cement Mfg. Co. 
Mosley Electronics 8622 S 
Radio Merchandise Sales, Inc 

526 North Ave., Westfield, N. .1 

P. 0. Box 7175, Los Angeles 31, Calif. 
30 Lafayette Street, New York 13. N. Y. 

418 S. Wyman St., Rockford, Ill. 
t. Charles Rock Rd.. St. Louis 14, Mo. 
2016 Bronxdale Ave., New York 60, N. Y. 

FUSES 
Bussmann Mfg. Co. University and Jefferson, St. Louis 7, Mo. 
Littelfuse, Inc. DesPlaines, III. 

BUYER'S DIRECTORY OF 

ADVERTISED PRODUCTS 
This department is an additional service 

to our readers and advertisers. It is not 
intended to cover all products in all cate- 
gories, nor is it intended to cover all prod- 
ucts made by any manufacturer. 

The classifications are broad. Under each 
is listed the name and address of only those 
manufacturers who have, in the recent past, 
or who are currently advertising these par- 
ticular products in this publication. 

This service is not a part of the adver- 
tiser's contract. The listings may change in 
future issues. Every reasonable precaution 
is taken to avoid errors and omissions. 

HARDWARE 
I. E. Manufacturing Co. 325 N. Hoyne Ave., Chicago 12, III. 
Kenwood Engineering Co. 265 Colfax Ave., Kenilworth, N. J. 
Mueller Electric Co. 1583 E. 31st Street, Cleveland 14, Ohio 
South River Metal Products Co., Inc South River, New Jersey 
Television Hardware Mfg. Co. 418 S. Wyman St., Rockford, Ill. 
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16, Cal. 

MICROPHONES, Stands & Accessories 
American Microphone Co. 370 S. Fair Oaks Ave., Pasadena 3, Cal. 
Astatic Corporation Conneaut, Ohio 
Atlas Sound Corp. 1446 39th Street. Brooklyn 18. N. Y. 
Electro -Voice, Inc. Buchanan, Michi pan 
Shure Bros.. Inc. 222 Hartrey Avenue. Evanston, Ill. 

PHONOGRAPH NEEDLES 
Asiatic Corporation ... _. Conneaut, Ohio 
Jensen Industries, Inc. 342 S. Wood Street, Chicago 12. III. 
Permo. Inc. 6415 N. Ravenswood Ave.. Chicago 26, III. 
Recatos Corp. 52-35 Barnett Ave., Long Island City 4, N. Y. 
Walco-Electrovox Co Inc. 60 Franklin Street. East Orange, N. J. 

PHONOGRAPH PICKUPS & CARTRIDGES 
Astuti, Corporation Conneaut, Ohio 
American Microphone Co. 370 S. Fair Oaks Ave., Pasadena 3, Cal. 
Electro -Voice, Inc. Buchanan, Michi pan 
Shure Brothers. Inc. 222 Hartrey Avenue, Evanston, Ill. 
Sonotone Corp. Elmsford, New York 

POWER SUPPLIES (Converters & Inverters) 
American Television & Radio Co. 300 East First St., St. Paul I. Minn. 
Electro Products Labs, Inc. 4501 N. Ravenswood Ave., Chicago 40. 111. 

Perm a- Power Company 4721 N. Damen Ave., Chicago 25. III. 
Vokar Corporation Dexter 2, Michigan 

RESISTORS & CONTROLS 
Aerovox Corp. 
Centralab. Div. of Globe -Union 

New Bedford, Mass. 
900 E. Keefe Ave., Milwaukee I. Wise. 

Clarostat Mfg. Co., Inc. Dover. New Hampshire 
Delco Radio, Div. of General Motors Corp. Kokomo, Indiana 
Erie Resistor Corp. Erie, Pa. 
International Resistance Co. 401 N. Broad St., Philadelphia 8, Pa. 

SEMI -CONDUCTORS 
CBS-Hytron 100 Endicott Street, Danvers, Mass. 
Federal Telephone & Radio Corp. 100 Kingsland Road, Clifton. N. J. 
General Electric Co. Schenectady. New York 
Philco Corp. Philadelphia 34, Pa. 
RCA. (Tube Div.) Harrison, New Jersey 
Raytheon Mfg. Company Newton, Mass. 
Tarzian Inc.. Sarkes 415 N. College Ave., Bloomington, Ind. 
Tung -Sol Electric, Inc. 95 Eighth Ave., Newark 4, N. J. 

SERVICING AIDS 
Allied Radio Corp. 100 N. Western Ave., Chicago 80. III. 
American Phenolic Corp. 1830 S. 54th Ave.. Chicago 50, III. 
Belden Manufacturing Co. 4647 W. Van Buren St.. Chicago 80, III. 
Blonder -Tongue Labs, Inc. 526 North Ave., Westfield, N. J. 
Colman Tool & Machine Co. P.O. Box 7026, Amarillo, Tex. 
Columbia Wire & Supply Co. 2850 Irving Park Road, Chicago 18, III. 
Electric Soldering Iron Co. Deep River, Conn. 
Electronic Publishing Co 180 N. Wacker Drive. Chicago 6. III. 
General Cement Mfg. Co. 418 S. Wyman St., Rockford, Ill. 
Mall Tool Company .. 7740 South Chicago Ave.. Chicago 19, III. 
Multicore Solder Div., Brit. Ind., Inc. 80 Shore Rd., Pt. Wash., N. Y. 
Oelrich Publications _.._ 4308 N. Milwaukee Ave., Chicago 41. I11. 
Quietrole Co., Inc. Spartanburg, South Carolina 
Ram Electronic Sales Co. .. Irvington, New York 
Tele-Scopic Products, Inc. 215 W. 33rd Street. New York I, N. Y. 
Ungar Electric Tools. Inc. .... P. O. Box 312, Venice, Calif. 
United Catalog Publishers 110 Lafayette Street. New York 13, N. Y. 
Vaco Products Co. 317 E. Ontario Street, Chicago 1I, Ill. 
Wall Mfg, Cu. _. __ Grove City, Pa. 
Weller Elec. Corp. _ _._ .160 N. 15 St., Phi la., Pa. 
Wen Products, Inc. 5806 Northwest Highway. Chicago 31. III. 
Xcelite. Inc Thorne Ave. and Bank St., Orchard Park, N. Y. 
Yeats Appliance Dolly Sales Co. 2133 N. 12th Street, Milwaukee 5. Wisc. 

SPEAKERS (including phones) 
Delco Radio, Div. of General Motors Corp. Kokomo, Indiana 
Electra -Voice, Inc. .. Buchanan, Michi pan 
Jensen Mfg. Company __ _. 6601 S. Laramie Ave., Chicago 38, III. 
North American Philips Co., Inc. 100 East 42nd Street, New York 17. N. Y. 

Oxford Electric Corp. 3911 S. MIchigan Ave:, Chicago 15, III. 
Philco Corp. Philadelphia 34, Pa. 
Guam- Nichols Company Marquette Rd. & Pairie Ave., Chicago 37. III. 
Telex Telex Park. St. Paul, Minn. 
University Loudspeakers, Ino. 80 S. Kenaico Ave., White Plains, N. Y. 

SPEAKER ENCLOSURES 
Electro. Voice, Inc. Buchanan, Michigan 
Jensen Mfg. Company 6601 S. Laramie Ave.. Chicago 38, 111. 

Transvision, Inc. 460 North Ave., New Rochelle, N. Y. 
University Loudspeakers, Inc 80 S. KENS IC AVE.. White Plains, N. Y. 

TEST EQUIPMENT & INSTRUMENTS 
Allied Equipment & Instrument Corp. 100 N. Western Ave.. Chicago. III. 
American Scientific Development Co. 334 S. Main St.. Fort Atkinson. Wise. 
B & K Manufacturing Co. 3731 N. Southport, Chicago IS. III. 
Central Electronics, Inc. 1247 Belmont Ave., Chicago, III. 
Century Electronics I11 Roosevelt Ave.. Mineola, N. Y. 
Electronic Instrument Company (EICO) 84 Withers Street. Brooklyn 11, N. Y. 
Electronic Test Instrument Corp 13224 Livernois Avenue, Detroit 38, Mich. 
General Electronic Research Co. Whitewater, Wise. 
Heath Company, The _. ... Banton Harbor, Michigan 
Hickok Electrical Instrument Co. 10533 Dupont Ave., Cleveland 8, Ohio 
Hycon Electronics, Inc. 320 S. Arroyo Parkway. Pasadena, Calif. 
Jackson Electrical Instrument Co.. 16 S. Patterson Blvd.. Dayton 2. Ohio 
Leitch Engineering Co. 326 Lineo'.n St., Manchester. N.H. 
Moss Electronic Distributing Co., Inc. 38 Murray Street. New York 7, N. Y. 
Phaostron Company 151 Pasadena Ave.. South Pasadena. Calif. 
Philco Corp. .. Philadelphia 34. Pa. 
Precision Apparatus Co., Inc. 70-31 84th Street. Glendale 27, L. I., N. Y. 
Probescope Co. 44-05 30th Ave.. Long Island City 3, N. Y. 
Radio City Products Co., Inc. .. 

'Centre 
& Glendale Sts., Easton, Pa. 

Research Inventions & Mfg. Co. 617 F Street, N. W.. Washington I. D. C. 
Seto Mfg. Co. 5015 Penn Avenue South, MlnneaDolis, Minn. 
Simpson Electric Company 5200 W. Kinzie Street, Chicago 44, III. 
Superior Instruments Co. . 2435 White Plains Rd. , New York 67, N. Y. 
Telematic Industries. Inc 16 Howard Ave., Brooklyn 21, N. Y. 
Teletest Instrument Corp. 31.01 Linden Place, Flushing 54. N. Y. 
Triplett Electrical Instrument Co. Bluffton.. Ohio 
Weston Electrical Instrument Corp. ....614 Frelinghuysen Ave.. Newark 5. N. J. 
Winston Electronics, Inc. ..4312 Main Street. Philadelphia 27. Pa. 

TOOLS 
Electric Soldering Iron Co, _._.._ .._. .. Deep River, Conn. 
General Cement Mfg. Co. 418 S. Wyman St., Rockford. Ill. 
Ohmite Manufacturing Co. 3640 W. Howard Street, Skokie, Illinois 
Philco Corp. - - .. .-.. Philadelphia 34, Pa. 
Kraeuter & Co.. Inc. 583 18th Avenue, Newark. N. 1. 
Mall Tool Company 7740 S. Chicago Ave.. Chicago 19, 111 

Multicore Solder Div., Brit. Ind., Inc. 80 Shore Rd., Pt. Wash.. N. Y. 
TeleScopic Products, Inc. 215 W. 33rd Street, New York I, N. 
Ungar Electric Tools, Inc. P. 0. Box 312. Venice, Cal" 
Veep Products Co. 317 E. Ontario St., Chicago 11, Ill 
Wall Mfg. Co..nics 

Corp. 
. Grove City, Pa. 

Walsco Electro 3602 Crenshaw Blvd.. Los Angeles 16, Cal. 
Weller Elec. Corp. .160 N. 15 St.. Phila., Pa. 
Wen Products, Inc. 5806 Northwest Highway, Chicago 31, III. 
Xcelite, Inc. Thorne Ave. and Bank St.. Orchard Park, N. Y. 

TUBES-CRT & RECEIVING 
Barry Electronics Corp. 512 Broadway, New York 12, N. Y. 
CBS- Hytron 100 Endicott St.. Danvers. Mass. 
CmElectronics Co. _.. _._ _... Columbia Ave. and I8:h, Irvington I I. N. J. 
Delco Radio, Div. of General Motors Corp. Kokomo. Indiana 
Federated Television Mart 513 Rogers Ave.. Brooklyn 25, N. Y. 
General Electric Co. Schenectady, N. Y. 
Philco Corp. _. Philadelphia 34. Pa. 
RCA. (Tube Div.) Harrison, N. J. 
Raytheon Mfg. Company Newton. Mass. 
Tung -Sol Electric, Inc. 95 Eighth Ave., Newark 4, N. J. 

TV RECEIVERS 
Hotpoint Division of GE Chicago, Ill. 
VIBRATORS 
American Television & Radio Co 300 E. First Street. St. Paul I, Minn. 
Cornell - Dubilier Electric Corp. South Plainfield, New Jersey 
Defeo Radio. Div. of General Motors Corp. Kokomo, Indiana 
Radiart Corp. 8455 Vega Ave., Cleveland 13, Ohio 
Vokar Corporation Dexter 2, Michi pan 

WIRE-CABLE-HARNESSES 
American Phenolic Corp. 1830 S. 54th Ave.. Chicago 50, III. 
Belden Manufacturing Co. _.. 4647 W. Van Buren St., Chicago 80, Ill. 
Columbia Wire & Supply Co. 2850 Irving Park Road, Chicago I& Ill. 
Eby Sales Co. of N. Y. 130 Lafayette St.. New York :3, N. Y. 
Federal Telephone & Radio Corp. 100 Kingsland Road, Clifton, N. J. 
Jersey Specialty Co. _.. Burgess Place, Mountain View, N. J. 
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killer tube V16B, during color trans- 
mission was shorted to ground by the 
defective C16B-1, thus allowing the color 
killer to conduct continually which in 

turn cut off the band pass amplifier 
V16A. 

RCA KCS 48T 

The receiver was turned on and arc- 

ing was heard in the high voltage cage. 
The high voltage cage was removed and 
arcing was observed from filament 
winding to the mounting screw on the 
bakelite strip. This screw is connected 
directly to the 6BG6 plate cap. 

The customer had previously stated 
that the HV transformer had been re- 

placed just two weeks ago for the same 
reason. It was found after examination 
that the core mounting as well as the 
filament wires were burned through 
and had to be replaced. Before installing 
the transformer the circuitry was ex- 

amined in an effort to discover some 
possible cause of the arc over. The only 
thing we discovered was the omission 
of C198, 8.2 µµf off the plate of the 
6BG6, which may be noted in Fig. 2. 

Fig. 2-Horizontal deflection cir- 

cuit of RCA KCS48T chassis. 

The HV transformer was next re- 

placed. The receiver was set on the 
bench and turned on. After a few hours 
sizzling and intermittent arcing was 

noted from the filament wires to the 
mounting screw. The receiver was im- 
mediately turned off and a new C198, 

8.2 µµf was installed. For the next few 
days the receiver was allowed to cook. 
But no arcing or sizzling was heard 
again. We deduced therefore that the 
serviceman who had previously in- 

stalled the HV transformer had 
neglected to put back C198. Without 
C198 in the circuit the difference of po- 

tential between the filament winding 
and the 6BG6 plate would be great 
enough to cause the arc over. EZ 

PROFESSIONAL HI-FI SPEAKERS 

FOR PROFESSIONAL PA SYSTEMS 

ONLY JENSEN HAS THIS COMPLETE LINE OF SPECIALLY 

DESIGNED 2 AND 3 -WAY SPEAKERS FOR PROFESSIONAL 

HI-FI SOUND SYSTEMS 

The "chips are down" when it comes to hi-fi sound coverage in industrial, commercial and institutional systems. 

Many a speaker that might "get by" in a music lovers living room just won't do the job in professional instal- 

lations. Here you've just got to have full efficiency, ample power handling capacity and wide-angle distribu- 

tion over the frequency range. 
Jensen has five 2 -way coaxial and 3 -way TRIAXIAL speakers to do this job for you. All are honest multi - 

way units with independently -driven horn -loaded compression -driver mid and high channels with full cross- 

over networks. They are minus frills like fancy covers and pretty nameplates but are plus on dependability 

features like corrosion and moisture resistant treatments. For realistic sound quality, we know of nothing 

the equal of these fine high performance hi-fi speakers. They work excellently in very small enclosures on 

ceiling or wall or suspended overhead. And of course they may be used in larger cabinetry when ultimate 

reproduction of "lows" is needed. 

Higher quality interior sound distribution systems are the trend of the future. Jensen Professional Series 

High Fidelity Loudspeakers insure highest quality results. 

The Jensen Professional Series also includes: Lifetime Driver Units; 

Hypex Projector Horne; Hypex Complete Projectors; Extended Range High 

Fidelity Loudspeakers Weather Master Speakers; Transformers; Controls; 

Cabinets and accessories. 
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el0MANUFACTURING COMPANY 
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AVOW 'Me PICTURE or PATTERN 
at any time - ON ANY TV SET 

For Servicing Black & White and Color TV 

For Merchandi sing and Advertising Promotions 

For Paging, Euicational and Industrial Use 

New Q 
MODEL 1000 

3 SLIDE 

TRANSPARENCIES 

ARE SUPPLIED 

1. Indian Head Pattern 
2. White Dot Pattern 
3. White Line Crosshatch 
Plus One Clear Acetate 

These are broadcast quality 
and assure high -definition 
TV images. You can also 
transmit slides of any 
subject you wish. 

ito 

MODEL 950 

INNIA-SCAN 
PICTURE AND PATTERN 

VIDEO -GENERATOR 
Simplify and speed ser-icing with this unique, new, 
COMPLETE FLYING SPO ' SCANNER. Produces com- 
posite video and sync signal that operates any 
standard VHF black ari white or color TV receiver. 
Easily reproduces standard Indian Head test pat- 
tern or any other pattern-in home, shop or store- 
for proper TV set alignment; enables you to make all 
color TV static and dynamic convergence adjust- 
ments with stable While Dot and White Line pat- 
terns. Can be used wili one or more standard TV 
receivers or fed into master antenna system. Repro- 
duces from any film transparency. Transmits mes- 
sages typed or written o-I clear acetate. 
Size: 161/2 in. long, 103;3 in. high, 91/2 $1999$ in. wide. Net wt. 28 lbs NET 

Model 950 Dyna-Scan Pickup and RF Generator Only 
Make your own picture and pattern generator. Just 
connect Model 950 to any properly modified 10 -inch 
TV set which acts as your external flying spot 
scanner. Size: 31/2 in. high, 101/2 in. wide, 5 in. deep. 
Complete with 3 slide transparencies SCA95 
and 1 clear acetate. Nel wt. 5 lbs V 7 NET 

See Your Distributor or Send For Bulletin 1000-D 

B,&.K MANUFACTURING CO. 
37i/6N..Southport Ave. Chicago 13, Illinois 
Makers of DYNA-GUIK, CRT, CALIBRATOR and DYNA-.t AN 

TAPPING TV TRANSMISSION LINES 
[from page 25] 

may be contacted by the resistor which 
is subsequently inserted through the 
hole created by the cutting tool. This 
"doughnut hole" cutter requires only a 

.few easy turns to clear the outer sheath, 
the shield, and the small portion of 
polyethylene between the inner and 
outer conductors. The ground connec- 
tion to the cable is made by means of 
an insert ground screw which is thread- 
ed all the way down and cuts its way 

through the cable sheath to establish 
the ground contact with the shield. 
Making the ground connection applies 
the tapped TV voltages to the coaxial 
outlet. Regular inspection of the bor- 
ing tool is required to make certain 
that it is in good working order. Special 
attention to the proper depth setting 
is important to make certain that the 
correct amount of metal and plastic is 

removed from the cable. 

RIDER SPEAKS 

by JOHN F. RIDER 

"Dean of America's Radio Servicemen" 

THE BIG problem in the minds of 
servicing dealers and technicians is 

factory service. Two prominent receiver 
manufacturers have recently announced 
their intention to open a number of fac- 

tory service branches in major popula- 
tion centers of the United States-this 
in addition to the one manufacturer 
who has had a great number of these 
stations in operation for the past 10 

years. 
Looking at the situation without rose 

colored glasses and analyzing its effects 
without emotion we do not foresee the 
end of the electronic servicing industry. 
As a matter of fact this conclusion is 

reached even after consideration of the 
possibility that other receiver manufac- 
turers will do the same thing. 

Some of the receiver manufacturers 
who will remain in the home electronic 
equipment field after the present battle 
between the giants of the industry is 

finished are not too happy about the 
prospect of direct service contact with 
the receiver buying public, but the like- 
lihood is that a factory service program 
of some sort will be conducted by most 
of them. The thinking is dictated by 
the sales departments, which maintain 
that an advantage in receiver sales ac- 

crues to any organization that eases the 
mind of the buying public on the ques- 
tion of service. 

A not insignificant factor in this 
thinking is the possibility of making 
the factory service branches a profitable 
operation, since they would service all 
the products made by the parent con- 
cern. As things look now it is reason- 
able to presuppose that the sales pro- 
grams of those who stay in the manu- 
facturing business will encompass home 
electronic and home white goods equip- 
ment. So, opening factory service 

branches is a pattern which will with- 
out doubt be adopted by most pro- 
ducers of TV receivers and white goods 
-including those concerns which at 
present say they'll do nothing. Compe- 
tition is a powerful influence in making 
manufacturers change their mi_ads. 

Interestingly enough, quite a few 
manufacturers who have not yet de- 
clared themselves broadly on the issue 
of factory service have, during the past 
few years, operated a few scattered in- 
stallations. 

Let us for the moment assume the 
worst; that makers of the equipment 
will operate factory service branches. 
Experience in the past has illustrated 
that operating a service branch is not 
cheap. It costs money and we must ac- 
cept the premise that factory service 
branches which lose money will not be 
continued for long. Naturally, every ef- 
fort will be expended to make them 
profitable. The reasoning behind this 
statement is that sales competition be- 
tween the producers is keen, and while 
profits can be earned even the big man- 
ufacturers question the advisability of 
maintaining service branches which are 
draining off profits earned on sales. In 
a limited way this has been proven; TV 
receiver manufacturers have closed 
down unprofitable service branches. 

The factory service branch has advan- 
tages over the independent servicing fa- 
cility. More money is available for ad- 
vertising and there is great public 
trust in the words "factory service" or 
"service by factory trained personnel." 
Whether the factory service is better 
than that given by a technically com- 
petent service facility is debatable; a fact 
that is, unfortunately, not generally 
known. 

However, let's not lose sight of the 
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vulnerable point-profitable operation 
of the factory service branch-it must 
operate profitably or close down. Ad- 
vertising sells brand names, but the 
dealer who carries the line is in direct 
contact with the public. If he is a serv- 

icing dealer he need worry very little 
about factory service, because he can 
sell his service to his customers. After 
all, the dealer sold the original product, 
and the path of least resistance, when 
service is required by the customer, is 

hack to the organization which sold 
him equipment. 

What about the service shop which 
doesn't sell receivers? How does this 
new approach to service affect it? If the 
shop is located in an area of relatively 
low population density (which also 
means relatively low receiver popula- 
tion) it may not pay for a factory to 
establish a local competing service fa- 
cility. Even the manufacturer with the 
greatest number of factory service 
branches presently in operation is not 
active in many areas, except perhaps 
by arrangement with a local service 
shop. It is doubtful that any other man- 
ufacturer can spread his service branches 
as widely as this one. 

Widespread activity is dependent on 
diversification of products to be serv- 
iced. The greater the variety of prod- 
ucts being manufactured by the organi- 
zation the greater the possibility of 
making a factory service branch pay, 
because the categories of product own- 
ers who call for service are more nu- 
merous. 

The ability to finance a great many 
factory service branches is not equal for 
all electronic equipment manufacturers. 
This statement does not reflect adverse- 
ly on the financial standing of any con- 
cerns; it simply means that some manu- 
facturers have greater financial power 
than others and can afford to do things 
which others can't. 

Thus the service shop owner who is 

not engaged in equipment sales is not 
doomed to extinction. He will have the 
opportunity to compete to an extent 
which offers greater possibilities than 
that of mere existence. In next month's 
issue we'll describe the things which 
are being done and can be done by serv- 
icing facilities not only to maintain 
their standing, but to grow in spite of 
factory service. 

and 

DIRECTOR 

The L1©L PE irm L combination 

ever designed 
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FOR EXTREME DISTANCE 
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ZEPHYR ROYAL 

POWER PACKED FOURSOME 

Trio's Zephyr and Zephyr Royal, the leaders of the 
1956 season, are brought to you in the 1957 models 
improved and perfected, and destined to remain the 
champions. Th s famous antenna family is expanded 
by the Zephyr -Mite, newest addition to the Zephyr 
fámily. Trio'; Zephyr family features the "Wing" 
dipole-the composite dipole that brought the power 
of the Yogi to every channel! Add to this the "Wing" 
director, the 'evolutionary new director specifically 
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designed to enhance the power and sensitivity of the 
"Wing" dipole-and you have a combination that is 

unequalled in the TV antenna field today for the maxi- 
mum in performance. The "Wing" dipole and "Wing" 
director are exclusive features of the Trio Zephyrs- 
features that make Trio "the choke antenna line." 

Trio's recognized quality construction features the 
internationally famous Insta -Lok clomps-the clamps 
that 'protect' the element! 
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BEST 

The Tung -Sol Magic Mirror Aluminized Picture 
Tube captures every tone, every detail brilliantly 
to bring out the best in every set. It's your best 
insurance for loyal, satisfied customers. Tell your 
supplier you'd rather have Tung -Sol tubes. 

Abereie_2, 
TUNG-SOL® 

Magic Mirror Aluminized 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Columbus, Culver City, Dallas, Denver, Detroit, Melrose Park (III., 
Newark, Seattle. 

Radio set shipments to dealers during June, ex- 
cluding automobile receivers, incºeased over the 
June 1955 level by 47 per cent and over the first 
six months of 1955 by 23 per cent, the Radio -Elec- 
tronics -Television Manufacturers Association an- 
nounced. Radio shipments in June also increased 
substantially over the May shipments, it was re- 
ported. Radio receiver shipments to dealers in June 
totaled 798,414 compared with. 551.712 sets shipped 
in May and 542,382 receivers shipped in June of 
last year. First six months of 1955 shipments had 
totaled 2,515,807 radios compared with 3,270,809 
radios shipped to dealers during the first half of 
this year. 

Allen B. Du Mont Laboratories, Inc., and Chrom- 
atic Television Laboratories, Inc., have reached an 
agreement whereby Du Mont will undertake immedi- 
ately a program aimed to get the Chromatic single - 
gun color tube and the color television set using the 
Chromatron into production. 

The announcement was made jointly by David T. 
Schultz, President of Du Mont, and Paul Raibourn, 
(Right) Chairman of Chromatic. 

It is anticipated, according to Messrs. Schultz and 
Raibourn, that preparatory work leading to mass 
production of the tube and color receivers will be 
completed within a year. When production begins, 
it was stated, the Chromatic tube will be available 
to all set manufacturers as well as for Du Mont re- 
ceivers. 

Appointment of Kenneth C Kleidon to the newly - 
created post of National Color Television Manager for 

Hycon Electronics, Inc., Pasadena, Calif., was an- 
nounced. Harry A. Kirkpatrick. general manager, said 
that Kleidon's chief responsibility will be to help famil- 
iarize television manufacturers. distributors, dealers, and 
service organizations with new techniques and equip- 
ment developed for testing and servicing color TV re- 
ceivers. Kleidon will conduct color television sympo- 
siums in cities across the nation, Kirkpatrick said. 

Automation, semiconductor applications, televi- 
sion receiver developments are but a few of the 
topics to be discussed when some of the nation's top 
electronic engineers and scientists gather in Syra- 
cuse, N. Y., Oct. 15-17 for the annual Radio Fall 
Meeting, the Radio -Electronics -Television Manufac- 
turers Association announced. 

A session of invited papers on "Recent Develop- 
ments in Electron Devices" will be a feature of the 
Second Annual Technical Meeting of the IRE Pro- 
fessional Group on Electron Devices, to be held at 
the Shoreham Hotel, Washington, D. C., Thursday 
and Friday, October 25-26, 1956. 

The marine telephone industry is ringing up record 
sales. Next year, if the present rate of sales holds up, 
30,000 plesaure and commercial vessels will be equipped 
with marine -radiotelephone unit; compared to 3,282 in 
1945. Statistics of the American Telephone & Telegraph 
Co. show that registrations had jumped to 15,917 by 
1950, and in 1955 reached 27,343. 

The General Electric Company has announced 
its intention to make direct factory television serv- 
ice available in all areas where dealers and cus- 
tomers demand it. The announcement was made by 
William L. Parkinson, planning study manager of 
the General Electric Appliance ana Television Re- 
ceiver Division's product planning section during 
an address before the annual meeting of the Texas 
Servicemen's Association. Mr. Parkinson explained 
that service to customers is considered a major 
function of his division's marketing operation and, 
he said, "we are going to do whatever it takes in 
regard to service to sell the maximum number of 
goods". - 
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"Service Dealer & Electronic Servicing" magazine 
and the CBS-Hytron Tube Division were honored by 

being given, for the first time, the Friends of Service 

Management Award for 1956 by NATESA at their 
annual convention held at Chicago September 14-16, 
1956. Due to unsettled conditions in the set division, 
as it pertains to service, no awards were voted in the 
set division. 

Channel Master Corp. has introduced two new tele- 
vision antennas which will be backed by a $50.000 na- 

tional consumer advertising campaign. This is the first 
national consumer advertising campaign in the history 
of the industry. It has been announced that the New 
York advertising agency of Batton, Barton, Durstine 
Osborn have been appointed to introduce the new Chan- 
nel Master T -W outdoor antenna and the smartly styled 
Showman indoor antenna to the American public. 

Discussing these new antennas, Mr. Harold Harris, 
Channel Master Vice -President in charge of Sales and 
Engineering, recently addressed a conference of Channel 
Master distributors. Checkered boxes on the tables con- 
tain miniature versions of the revolutionary new T -W 
outdoor antenna-only antenna to employ the "Travel- 
ing Wave" principle. 

The New England Radio -Electronics Meeting 
jointly sponsored by the Boston and Connecticut 
Valley sections of the I.R.E. will henceforth be held 
each fall instead of in the spring as in the past 
decade. The decision to shift the timing was made 
in order to make the meetings, which have grown 
steadily in importance and attendance in recent 
years, of even greater usefulness by moving them 
to a time halfway between the national conventions 
at New York each spring. The first fall meeting of 
NEREM will take place this November 15 and 16 
at the Hotel Bradford in Boston. 

Don Cain, Admiral Distributors -Chicago Division 
flying serviceman, made use of Polk Brothers' courtesy 
helicopter service when going to the International 
Amphitheatre to check the TV sets installed in the work 

rooms of newspapers, news magazines and press asso- 

ciations for the Democratic National Convention. 

A new dealer -aid, to assist distributors and dealers in 
selling and servicing color television, has been an- 

nouncd by E. P. Atcherly, merchandising manager, of 
Sylvania Electric Products, Inc. The new item is a 10 - 

minute film strip entitled "Make 1Vay for Color" and 
has been made available to all Sylvania's electronic prod- 
ucts district sales offices. The film will be shown in the 
next few months to electronic products distributors and 
dealers at meetings from coast -to -coast by Sylvania sales 
representatives and sales engineers. The color film and 
recorded narrative points up selling reasons and out- 

lines major differences in the composition of black -and - 
white and color television sets. It also touches on some 
of the new terms added to the technical vocabulary as 

a result of the impact of color television. According to 

Mr. Atcherly, the film may be requested for distributor 
or dealer meetings through the local Sylvania electronic 
products sales representative. 

Walter W. Watts, Executive Vice -President of the 
Radio Corporation of America, raid that new electronic 
developments-now in the laboratory or just emerging 
-will have a decisive impact on American living. Speak- 
ing to a luncheon meeting of Findlay civic and business 
leaders, the RCA executive foresaw such devices as mag- 
netic TV tape recording for replay at home of favorite 
television programs, electronic refrigeration and air con- 

ditioning, mural television and a variety of new devices 
for industry, medicine and education. As a result of 
these and other developments, Mr. Watts said that the 
electronics industry would increase its present sales vol- 

ume by more than 50 per cent by the next decade, ex- 

ceeding 18 billion dollars by 1964. II 

BEST 
i N 

SOUND 
Made to the highest requirements of leading set 
manufacturers, Tung -Sol Tubes are perfect re- 
placements for a0 sets. Bank or Tung-Sol's brand 
of quality-tops in the industry. It's the sure way 
to avoid callbacks that eat into profits. Tell your 
supplier you'd rather have Tung -Sol tubes. 

Cia 

TUNG-SOL® 
RECEIVING TUBES 

TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps. 

Signal Flashers, Picture Tubes, Radio, TV and Special Purpose 

Electron Tubes and Semiconductor Products. 
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than excellence of design, did not, in a somewhat 
similar manner, alter the final outcome of the de- 

signer's dream. 
The market for marine radiotelephones is very 

limited, compared to that for television or table - 
model radios. A run of a few -hundred radiotelephones 
is a substantial one. From this standpoint it is not 
so amazing that marine radiotelephones may possibly 
be deficient in some theoretical respect. Indeed, it is 

amazing that they have as many excellent features as 

they do at such a comparatively low price. Competi- 
tion, and the roving ear of the FCC, which has just 
recently noticed a little splatter and a few harmonics 
around marine frequencies, have served to shake out 
most of the "bugs," and today's equipment is about 
as cleanly designed and as reliably put together as one 
could hope. This has been made possible only by a 

Fig. 1-Compromise measures such as coil -clip tuning are still used, 

as seen in this photograph, for reasons of economy. 

MARINE ELECTRONIC BUSINESS 
RADIO TELEPHONE CHARACTERISTICS 

No matter how experienced a service engineer 
may be with other types of radio equipment, 

he is likely to find marine radiotelephone a peculiar 
breed of cat. In fact, I've heard expressions of aston- 
ishment from technicians in practically every other 
electronic field, and even from amateur radio opera- 
tors, over various design and constructional features 
of marine radio communications equipment. From 
some of the criticism and comment, one might think 
that the designers of marine equipment were out in 
the boondocks when the brains were passed around. 

Actually, however, there is a sound reason for the 
way marine radiotelephones are built. This will be 
easily understandable after a look into the back- 
ground, and the technical and economic requirements. 

The first commercial marine radiotelegraph trans- 
mitter I ever worked on gave me the "willies." It 
was a self-excited oscillator, covering the band between 
300 and 500 kc, and the transmitting frequency was 
adjusted by changing the position of clips and flexible 
leads on the oscillator tank coil. Fine tuning was 
performed by bending the flexible leads slightly. 
When the tuning for one channel was changed, of 
course, it affected the adjustment on the other chan- 
nels as well. This was a trying trick, especially with 
an FCC inspector looking over your shoulder, wave - 
meter "at the ready." Mind you, this set was a first - 
line commercial outfit. 

Part 4 

The author talks of early marine 
transmitter design, and discusses 

modern trends. 

by ELBERT ROBBERSON 

Marine Electronics Consultant 

Later, when radiotelephony arrived on the mari- 
time scene, I tuned up my first marine radiotelephone. 
Again I was aghast to find that transmitter tuning 
was accomplished by changing the position of clips 
on coils. This also was a first -line commercial product. 
Not only would no self-respecting amateur have had 
it in his shack, but the FCC would have prohibited 
him from putting it on the air. 

This is not meant to imply, by any means, that all 
radiotelephones are designed in this fashion. However, 
it would be a very rare instance in which factors, other 

step-by-step evolutionary development, bringing out 
small improvements from time to time on the old 
ideas and traditional designs, and not from any daz- 
zling and expensive exploitation of brand-new con- 
cepts. Therefore, to understand what we have today, 
it helps to look back a little. 

One of the first and most popular pieces of equip- 
ment for this service consisted of a "Vibrapack" 
power supply, to change the 6 or 12 -volt battery input 
to as high as 300 -volts dc; a 4 -tube superheterodyne 
receiver, and a 2 -tube transmitter. 

Circuits of this early telephone were simple and 
straightforward and designed to operate with pre-set 
adjustments. The operator needed no technical knowl- 
edge. A knob on the front panel changed operation 
of both transmitter and receiver to c.ny one of four 
different operating frequencies, which provided for 
two ship -to -ship channels, one channel to the Coast 
Guard, and one channel for shore -telephone com- 
munications. 

Inside the cabinet, the receiver was entirely con- 
ventional, with the exception that the superheterodyne 
mixer circuit was crystal controlled. The bandswitch 
selected the proper crystal for the channel to be re- 
ceived, and also selected pre-set input trimmer capaci- 
tors, which on installation of the equipment were 
peaked for best reception on the different frequencies. 
Loudspeaker reception was provided, or the receiver 
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output could be switched to a conventional telephone 
handset earpiece. 

The transmitter consisted of a single oscillator tube 
in a tuned -plate crystal -controlled circuit. The band - 
switch selected the crystal for the desired transmitting 
channel. A single coil was used in the transmitter 
output circuit, and the capacitance of the antenna 
itself was used to establish plate resonance. Different 
coil taps for the antenna and the plate of the oscillator 
tube were selected by the bandswitch for tuning, and 
at the same time established some sort of impedance 
match. 

The modulator used a single tube of the same type 
as the rf oscillator, and was transformer coupled to 
its plate. Audio from the carbon microphone was im- 
pressed on the modulator -tube grid through a step- 
up transformer. The high level output of the single - 
button carbon microphone obviated the need for a 

speech amplifier, and sufficient output was obtained 
for a high degree of modulation under optimum 
transmitter loading adjustments. 

A push button on the handset operated a multi - 
contact control relay, which transferred "B" voltage 
from the receiver to the transmitter circuits, and 
switched the antenna likewise. 

With all due respect for the dead, and for the fact 
that this type of equipment gave long and faithful 
service in its time, it possessed several features which 
have fortunately passed out of favor. For example, it 
has since been determined that the direct modulation 
of an oscillator tube is bad practice, since on negative 
modulation peaks oscillation may cease entirely, giv- 
ing rise to serious distortion products. 

Using the antenna as a reactive element in the 
transmitter tuning circuit was bad enough, and direct 
connection of the antenna to the plate circuit of the 
oscillator tube compounded the probability of spuri- 
ous emanations from this type of rig. Not only was 
such a circuit potentially a source of interference, but 
it was also difficult to tune if the antenna did not 
have the proper impedance to serve its multiple pur- 
pose on a number of different frequencies. Accord - 

[Continued on page 51] 

Fig. 2-A display showing the Kaar line of 
radiotelephones-low to high power. 

VtptO SPEED 

sevi 1ClNG 

S( St EM5 

VIDEO 
SPEED 

\ SERVICING 
SYSTEMS 

Mfg: Emerson 

Card No. EM162-6 

Section Affected: Sync. 

Chassis No. 120162-A 

Symptom: Horizontal pulling, and vertical roll- 
ing. 

Cause: Defective component. 

What To Do: 

Replace: C40 (47 aol), which Is leaking. 

Volume 2 of VSSS is completely new 
and does not cover any of the items pub- 
lished in volume 1. 

Volume 2 of VSSS contains most of the 
data sheets published since May 1953 
plus several hundred new data sheets 
that have not been published heretofore 
and which will not be published any- 
where else. 

Time is money to servicemen. Thousands 

of servicemen who hove bought Vol. 

VSSS report that it is a time-saver-and 

more important-it helps them pinpoint 

their trouble -shooting so they can serv- 

ice sets more efficiently. 

Here is one typical VSSS data sheet. 

VSSS Vol. II contains more than 600 and 

covers all the most -serviced TV models 

now in use. 

Although published as a hard paper 
cover bound volume each page in VSSS 

Vol. 2 is marked so the pages can be 

inserted into a loose leaf ring binder 
or into our VSSS Vol. 1 cloth -covered 
ringbinder edition. 

CUT OUT AND MAIL 

Order Your Copy Today 

COWAN PUBLISHING CORP., 67 WEST 44TH STREET, NEW YORK 36, N. Y., DEPT 9 

Please send me postpaid Video speed Servicing Systems Vol. 1 in Paper Bound Edition for $2.95 

If 
Vol. 1 in D Hard Cover Ring -Binder Edition for $4.95 

Vol. 2 in Paper Bound Edition for $2.95 

My Check for $ is enclosed. (If you reside in New York City add 3% to cover city sales tax.) 

Name 

Address 

City Zone State 
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NORELCO 

*c7'2 SERIES 

FULL RESONANCE 
TWIN -CONE 

SPEAKERS 

Norelco's twin -cone speakers are de- 
signed to meet the problem of high 
and low frequency dispersion in a 
single speaker. The large (heavy) 
cone is designed to produce good 
bass while the small (light) cone radi- 
ates higher frequencies. 
Eliminating operating inefficiency ex- 
perienced in multiple speaker cross 
over systems, Norelco's twin -cone is 
driven by a single voice coil-produc- 
ing a flat response with exceptional 
reproduction of transients. Based on 
economy and value any one of the 
Norelco FRS twin -cone speakers is 
your best choice. If your neighbor- 
hood dealer does not stock Norelco 
write direct to North American 
Philips Company, Inc. giving your 
dealer's name and address. 

ADD TO ... and improve any 
sound system withope/CoA 
*FULL RESONANCE SPEAKERS 

Write today lo Dept. E-10 for bro- 
chures and prices of these unique 
speakers. 

North American Philips Co., Inc. 

100 E. 42nd Street, New York 17, N. Y. 

Retrace Elimination 

Retrace, both horizontal and vertical, 
presents problems in color TV recep- 
tion. Although the vertical retrace prob- 
lem is the same in color receivers as in 
black and white, horizontal retrace pre- 
sents additional problems in color re- 
ceivers. 

In receivers using dc restorers, such 
as the CBS 205, the presence of a burst 
at the demodulator will produce a re- 
covered square wave not unlike a sec- 

ond horizontal sync pulse. Should this 
pulse exceed the horizontal sync pulse 
in amplitude (and the FCC specifica- 
tions allow this to happen) the restora- 
tion action on the blue gun will be in 
error because the restorer sets up at the 
recovered burst amplitude instead of the 
horizontal sync pulse amplitude. The 
consequence of this action is that the 
picture will appear too blue. The rea- 
son that the blue color is affected more 
than red and green during this sequence 
of events is that the burst phase is re- 
covered at greatest amplitude along the 
B -Y axis as compared to any other axis. 
This is overcome by removing the burst 
from the chroma signal prior to de- 
modulation. This removal is effected 
by adding a horizontal blanking pulse 
to the chroma amplifier. 

In direct coupled systems which do 
not require dc restorers, and where 
horizontal retrace blanking is not em- 
ployed, the burst is recovered as a strip 
of color information in the demodulator 
section, and will show up as a faint 
greenish yellow strip occupying about 
25% of the raster to the left of center. 
On bright scenes this coloration is ef- 
fectively masked; however, on dark 
scenes it becomes faintly perceptible. 

Horizontal blanking may be per- 
formed either by the addition of a 

blanking pulse to the screen grid of the 
video amplifier or to the screen grids of 
the picture tube. 

In the circuit used in Fig. 2 horizontal 
blanking is effected by applying a hori- 
zontal pulse to the screen grids of the 
picture tube. No vertical blanking is 

used because a resistive matrix applying 
both horizontal and vertical blanking 
pulses to the picture tube screens results 

Color TV Luminance Sections 
[from page 15] 

in a seepage of horizontal information 
into the vertical sweep system, which 
in turn produces poor interlace. 

In Fig. 3 vertical retrace blanking is 

performed by feeding a positive pulse 
from the vertical output transformer to 
the CRT cathodes, thus biasing the pic- 
ture tube beyond cutoff during the 
vertical retrace time. 

Horizontal retrace blanking is ob- 
tained by feeding horizontal pulses into 
the chroma channel for this purpose. A 
more detailed explanation of this circuit 
will appear in a subsequent circuit 
analysis of this section. 

In Fig. 4 horizontal blanking is ac- 

complished by connecting the screen 
grid of the second video amplifier to the 
output of a blanking amplifier. The 
latter provides a high negative horizon- 
tal pulse derived from a tap on the 
horizontal output transformer. This 
high negative pulse cuts off the tube, 
causing the CRT cathodes to go positive 
enough to produce picture tube cutoff. 
Vertical retrace blanking is effected by 
feeding a positive vertical pulse from 
the vertical output circuit to the CRT 
cathodes. 

Delay Line Circuits 

One of the interesting aspects of 
video amplifiers in color TV receivers 
is the manner in which a delay line is 

connected into the circuit. At first 
glance it might seem that this compo- 
nent is merely connected into the lu- 
minance signal path (as shown in Figs. 
2, 3 and 4) with no regard to the im- 
pedance characteristics of the input and 
output circuits. This is not so, for the 
delay line is essentially a transmission 
line, and as such, its impedance char- 
acteristics, as well as the source and load 
impedances to which it is connected, 
must ideally be taken into consideration 
if line reflections are to be avoided. 

As a practical consideration some re- 
ceivers (CBS 205) have been built using 
a proper termination only at the load 
end. Terminating in this manner pre- 
vents reflections from the load end and 
obviously there can be no subsequent 

[Continued on page 47] 

ONE SPEAKER 
THE NORELCO 

*X.».2e/ 
for improving 
audio quality 

Unexcelled performance at a 
moderate price. Here is your 
invitation to a treat in superior 
performance. 

Features which make these 
Norelco FRS speakers distinctive 
are based on faultless design, 
quality materials and the best in 
workmanship. 

Exclusive alloy magnet steels, 
select cone materials, hand wound 
voice coils and individual align- 
ment-all contribute to "Living 
Sound", the luxury of listening to 
realistic reproduction through 
Norelco Full Resonance Speakers. 

Priced from $59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 

ADD TO... and improve any 
sound system with #orefco 
*FULL RESONANCE SPEAKERS 

Send to Dept. E6 fer more details 

North American Philips Co., Inc. 

100 East 42nd Street 
New York 17, N.Y. 
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Video Speed Se DATA SHEETS MMI 
MERIT 

first in exact replacement 

MDF-77 for exact replacement in 

32 Admiral chassis, over 220 
models: provides exact lead color 
coding and exact network. Another 
in the complete line of exact 
transformers, yokes and coils. 
Merit is the only manufacturer of 
transformers, yokes and coils who 
has complete production facilities 
for all parts sold under their 
brand name. 

MMRIT 
MERIT COIL AND TRANSFORMER CORP. 

4427 N. CLARK ST., CHICAGO 40, ILLINOIS 

Mfr. Philco 

Card No. PH 440-1 

Section Affected: Pix 

Chassis No. TV -440, 444 

Symptoms: Range of lock -in action of hori- 
zontal hold control is too small and thus 
requires more or less critical adjustments. 

Reason For Change: Circuit improvement. 

What To Do: 
Change: Resistor R35 (39K) across the 

horizontal hold control to 82K. 

Mfr. Philco 

Card No. PH 440-2 

Section Affected: Pix 

Chassis No. TV -440, 444 

Symptoms: Range of contrast control is too 
small requiring too exact an adjustment. 

Reason For Change: To improve circuit op- 
eration. 

What To Do: 
Remove: Resistor R8, 2200 ohms. 
Change: Contrast from 5000 ohms to 1500 

ohms. (Philco Pt. No. 33-5572- 
31). 

Mfr. Philco 

Card No. PH 440-3 

Section Affected: Raster and picture 

Chassis No. TV -440, 444 

Symptoms: When picture information is re- 
moved by station or channels are changed a 
motorboating takes place. The picture 
sometimes loses horizontal and vertical 
sync. 

Reason For Change: Circuit improvement. 
The changes are incorporated to produce a 
more stable in -sync raster by altering age 
filtering time constants. 

What To Do: 
Change: C307 from .01 µf, to .006 µf, 400 

volts, C304 from .1 µf to .15 µf, 
200 volts. 
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Philco Video graeed g&wieülf giWeof4 DATA SHEETS 

Mfr. Philco Chassis No. TV -440, 444 

Card No. PH 440-4 

Section Affected: Pix 

Symptoms: Beat patterns and interference 
in picture in areas where 40 mc police or 
doctor call transmitter interference is 
present. 

Reason For Change: Circuit improvement. 

What To Do: 
Install: Tunable vhf antenna trap, Philco 

Pt. No. 420-0015. Solder the 
trap to the high voltage cage 
using the mounting tabs pro- 
vided. 

Note: The traps are pre -tuned to 42.5 mc. 
Tune the trap if necessary to 
obtain minimum interference 
while the interfering signals are 
being experienced. It is sug- 
gested that a plastic tuning tool 
be employed. 

Mfr. Philco Chassis No. TV -440, 444 
Card No. PH 440-5 
Section Affected: Pix 
Symptoms: A broad overshoot in picture on 

Channel 2, 3 or 4. To reduce the overshoot 
it is possible to tune the picture into the 
smear condition, but this produces a lack 
of sharp detail. 

Cause: Improper impedance match between 
tuner and antenna. 

What To Do: 
1. If the condition is moderate reduce the 

length of lead-in from the antenna to the 
set by an Vs of a wave length of the 
channel most affected. Removal of an 
additional Vs of wave -length may pro- 
vide further improvement, allowing the 
receiver to tune smoothy to a point 
where no overshoot is present. 

2. In extreme cases, to improve the match 
between the antenna and the tuner in- 
stall a 1000 ohm resistor across the low 
channel coils. Remove the tuner cover 
and wire the 1000 ohm resistor across 
C21, the 27 µµf low band matching 

capacitor. 
Note: Be sure to use short leads in wiring the 

resistor across the condenser. 

Mfr. Philco Chassis No. TV -440, 444 

Card No. PH 440-6 

Section Affected: Pix and raster 

Symptoms: No high voltage, no picture or 
raster, boost voltage is not normal. There 
is usually repeated failures of 6AX4GT 
damper tube. 

Cause: 6AX4 damper tube breaks down 
(shorts internally). 

What To Do: 
Change: Damper tube from a 6AX4 tube to 

a 6AU4GT for more reliable 
operation and less frequent tube 
failures. 

£4 FOR TH YS RACg 
at your Jobber .. . 

mum, 
rv-1º4o ssavta' 

010[R 5001 

In this rack you will find 
The Biggest Service Help 
The Largest Value 
In These Perfect Partners 

Dave Rice's Official Pricing Digest 
-a quick check far over 60,000 
prices-revised 4 times every year. 
Pocket sized. 
and 
Dave Rice's Official TV-Radio 
Service Order Book which pro- 
vides separate listings for picture 
tubes, receiving tubes, parts and 
components, serial numbers, labor 
and state and local taxes. 51/2x81/2 
-50 sets of triplicate orders- 
carbons bound in. 

ELECTRONIC PUBLISHING CO. INC. 
180 North Wacker Drive Chimps 6, Illinois 
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WHEN 
PERFORMANCE 

IS 
AFFECTED BY 

LOW VOLTAGE 

CONDITIONS 

SELL THIS 
ACME ELECTRIC 

VOLTAGE 
ADJUSTOR 

TV sets are designed to operate best 
when voltage holds closely to 115-117 
volts. Overloaded supply lines (the 
power industries greatest problem) 
may result in a voltage drop of 10 to 
15% at certain times of day. Usually 
the TV set will function in a fashion 
under such low voltage conditions but 
with a great strain on its components. 
For example; narrowing of picture, 
output stage tube life shortened, fre- 
quent burn -out of filaments, fuzzy fo- 
cus have been traced to lack of proper 
voltage. 
These conditions can be corrected with 
an Acme Electric T -8394M Voltage 
Adjustor. Simply plug-in to convenient 
outlet. Plug-in television set cord into 
female receptacle built into adjustor. 
Voltmeter indicates output voltage. 
If voltage is incorrect turn regulating 
control until proper voltage is reached 
for best performance. Voltage range 
95 to 125 volts. Tell your supply 
dealer you want the Acme Electric 
T -8394M. No other so compact, prac- 
tical, inexpensive. 

ACME ELECTRIC CORPORATION 
4610 WATER ST. CUBA, NEW YORK 

PkentiletriC 
TPA WORMERS 

Video greed swuxicing se DATA SHEETS 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -1 

Section Affected: Pix 

Symptoms: Horizontal jitter. 

Cause: Defective component. 

What To Do: 
Replace: C257 1.1 14) which is open. 

GE 

V/l3 
/12 12AT7 
HOP. OSC. 

0 

T 
L 

39K 

C257 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -2 

Section Affected: Raster 

Symptom: Excessive height. 

Cause: Defective component. 

What To Do: 
Replace: R206 (5.6 meg.) which has de- 

creased in value. 

VI/1A 
l/2 6118 

VERT. MOLT. 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -3 

Section Affected: Pix and sound. 

Symptoms: Pix and sound flutters. 

Cause: Defective component. 

What To Do: 
Replace: C213 (.5 14) which is open. 
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V /074 
1/2 608 

NOISE CANCEL. 

R167 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -4 

Section Affected: Pix 

Symptom: Wiggles in background. 

Cause: Defective component. 

What To Do: 
Replace: R162 (3.3K) which has decreased 

in value. 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -5 

Section Affected: Sync 

Symptom: Weak composite sync. 

Cause: Defective component. 

What To Do: 
Replace: C167 (.15 µf) which is leaky. 

Mfr. GE Chassis No. 21C130-"O" Line 

Card No. GEO -6 

Section Affected: Pix 

Symptom: Picture tearing. 

Cause: Defective component. 

What To Do: 
Replace: R167 (120K) increased in value. 

COMING 
NOV.15 

vOLJME19 

RIDER 

TELEVISION 
MANUAL 

Mu .roi. 

RIDER'S 
TV 19 

only $19.80 

tell your jobber to 

reserve your copy now! 

IF YOU WANT THE BEST 

IN TV SERVICE INFORMATION 

ON 

R C A EMERSON 
PHILCO MOTOROLA 
ADMIRAL CROSLEY 
G E ZENITH 

ASK YOUR JOBBER ABOUT 

RIDER'S S D O 
("single diagram only") 
ONLY 50e PER CHASSIS 

JOHN F. RIDER Publisher, Inc. 
480 Canai Street, New York 13, N. Y. 
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Luminance Sections 
[from page 42] 

reflections from the incorrectly terminat- 
ed receiving end. 

An analysis of the impedance ele- 
ments connected to the input and out- 
put terminals of a delay line will reveal 
that these input and output load com- 
ponents are generally selected to pro- 
vide an impedance match to the voltage 
sources and input circuits to which they 
are connected. The delay line must then 
have a characteristic impedance equal 
to these input and output loads. Failure 
to adhere to these conditions will result 
in a waste of available signal strength, 
and unstable circuit operation due to 
reflections. 

It is for the above reasons that various 
components are seen connected in color 
video amplifiers that are not otherwise 
seen in black and white video systems. 
The typical impedance range of delay 
lines commonly used in TV sets today 
is between 1500 and 4100 ohms. Al- 
though the higher impedance lines 
make for greater gain characteristics 
they are more difficult to make and 
harder to compensate for the band- 
widths required (approximately 3.5 

mc). 
In Fig. 3, the input load to the delay 

line is shown as R403 (1.5K), and the 
output load as R405 (1.8K) in parallel 
with R182 (4.7K), the combination of 
which is equal to 1.3K ohms. In Fig. 4 

the input load is shown as R127 (1.2K), 
and the output load is the contrast con- 
trol, R134 (2K). 

In Figs. 3 and 4, low impedance lines 
are used and the resultant lower gains 
realized necessitate the use of a 2 stage 
amplifier. 

The need for an additional stage of 
video amplification is overcome by the 
insertion of a high Z delay line (4.1K) 
in the detector circuit as shown in Fig. 
2. Here the detector impedance matches 
the source requirements of the line, and 
the terminating line resistance becomes 
the effective detector load. In this man- 
ner, insertion of a delay line into the 
video system introduces negligible loss 

of the Y signal. Thus, systems using this 
design can employ a single video am- 
plifier to adequately drive the picture 
tube. [To Be Continued] I U 

Vs,deye CVCP,. 

Examine it today 

Being introduced by leading Electronic Parts Distributors 

We hit the target again ... 
with this new, modern version of the 
most wonted service -test instrument. 

Pyramid introduces the CRA-2 
Capacitor -Resistor Analyzer, a versa- 
tile,. up-to-date, moderately priced test 

:instrument. The CRA-2 is the perfect 
Multi -purpose analyzer for the tech- 
nician, serviceman and engineer, in 
industrial and military electronics, 
black and white, and color television, 
and all related fields. 

The guesswork has been removed 
from circuit trouble shooting. When 
making leakage current measurements, 
the values are read directly from the 
meter while the rated operating volt- 
age is applied to the capacitor. A 
vacuum -tube ohmmeter circuit dis- 
plays accurate insulation -resistance 
values On the meter for many types of 
capacitors. The extended range cali- 
brated pówer factor control permits 
power factor measurements of electro- 
lytic - Capacitors rated ás low as 6 volts 
DC working and as high as 600 volts 
DC working. This special "QUICK 
CHECK': circuit performs rapid "IN 
CIRCUIT"test for short, open, inter- 
mittent high RF impedance and high 
power factor without removing or dis- 
connecting the component from its 
operating circuit. 

FEATURES . fe "Quick Check" in circuit test for Open Circuits. 
Short Circuits. Intermittents. High RF 

Impedance. High Power Factor. 

Speedily and 'accurately checks: 
Capacitance. Power Factor. Resistance. 
Insulation -Resistance. Leakage Current. 

Precision meter for accurate readings of 
leakage current, applied voltage and 
ihsulation resistance. 

Combination Wien and Wheatstone bridge. 

Accurate vacuum -tube meter circuit. 

Parts of the highest quality are used. Wire 
and wiring meet military specifications. 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Blvd., North Bergen, New Jersey 
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TV and Electronics 

Servicemen 

If you are interested in contracting for 
servicing and maintaining manufacturers' 
equipment in the following electronic fields 
or in becoming established as official service 
depots or service representatives for manu- 
facturers in these fields, plase advise us of 
your facilities. 

Electronics Fields 

Mobile Radio 

Garage Door Openers 

Marine Radio -Airplanes 
Industrial Electronic Maintenance 

Sound Installation and Maintenance 
(PA) 

Intercommunication Systems 
(Home and Industrial) 

Radiation Electronics 

Broadcasting 

Closed Circuit TV 

We will forward all inquiries to Manufactur- 
ers who are interested in obtaining such serv- 
ice. 

Service Dealer 

and Electronic Servicing 
COWAN PUBLISHING CORP. 

67 W. 44 ST., DEPT. S, N.Y. 36, N.Y. 

`ANOTHER COWAN PUBLISHING SERVICE 

PRICING INDEX 
A SERVICEMAN'S TOOL 

by SAN D'ARCY 

Webster's Dictionary defines the word Forum as 

follows: "An assembly for the discussion of public 
matters or current questions." Well, between Janu- 
ary and March of this year I held Forums with ser- 
vicemen's groups in all parts of the country. 

Many subjects were covered, such as: Licensing 
(pro and con); the benefits accruing to Servicemen's 
Association members; what retaliatory action, if 
any, can servicemen take against, 1) Distributors who 
sell at retail, or 2) Distributors who operate service 
departments in open competition with servicemen; 
should tubes be tested free?; should repair estimates 
on TV sets be given free?; how radio -TV service 
firms can expand operations by getting industrial 
electronic and commercial communications service 
contracts; how servicemen can increase their prestige 
and income by using the proper business forms; why 
servicemen must use the newest pricing lists and 
digests available, etc. 

Discussions on all subjects and especially this last- 
mentioned subject were always spirited and brought 
to light the fact that servicemen themselves believe 
much public resentment against radio -TV servicemen 
as a group stems from the fact that so many of them 
either employ unorthodox pricing systems or they do 
not use any type of itemized bills. Many do not use 
price -determining references, or proper business man- 
agement methods, all of which are available from 
several sources at very nominal cost. 

Yes, the discussions sharply brought to light the 
astounding fact that many times servicemen unwit- 
tingly "gyp" themselves, and sometimes their custom- 
ers, because they do not properly price items they 
sell. 

Don't Gyp Yourself or Customers. 

What do I mean when I say "servicemen some- 
times gyp themselves or their customers unwittingly 
when they fail to use pricing lists?" Well, glance at 
Fig. 1 for a typical example. Tube type 6A7, although 
not one of the most popular tubes currently in use, is 

produced by eight tube manufactuers. Of the eight 
such manufacturers listed in Dave Rice's "Official 
Pricing Index," six list the 6A7 at $3.05, one list prices 
it at $2.90 and the other at $3.00. In like manner the 

Receiving Tubes 
West - 

Tube C.B.S. Delco G.E. R.C.A. Rey- Syl- Tung- Ing- 
theon 'ania Sol house 

SZ4 á3.6O ï, 60 $3.60=3.60 53.6013.60 53.60 

66A3 A4/LA 
4.10 4.20 3.90 3.90 3.90 4.05 

6A50 5.70 3.90 
6A6 2.75 2.90 2.95 
6A7 3.00 3.06 3.05 3.05 2.90 3.05 3.05 3.05 
6A7S 3.55. ... ..... 
6A8 3.10 3.10 3.10 3.10 3.90 3.10 3.10 3.10 6A80 2.96 2.75 2.96 2.90 2.96 2.95 2.95 
6A80T 2.90 2.90 2.90 2.90 2.90 2.90 2.90 2.90 
6A84 1.70 1.70 1.70 1.70 1.66 1.70 1.70 1.70 
6A15/6N5 2.85 2.86 2.86 3.15 6Ás7...... 3.56 3.55 3.65 3.65 3.60 6A67/1853. 3.55 3.50 
6ACs0 2.00 
6ACSOT.... 3.10 3.10 3.10 3.10 3.10 3.10 3.10 3.10 
6AC7 3.25 3.25 3.25 3.25 ... . 3.25 3.25 
6AC7/1852. 3.25 3.10 
6AD60 2.40 
6A070 4.25 4.25 4.25 4.26 4.06 4.2_5 
6AES0T 1.80 
6AE60 1.80 
6AF4 3.40 3.40 3.40 3.40 3.45 3.40 
6AP4A 3.40 3.40 3.40 3.40 3.40 3.40 3.45 3.40 
6APSO 2.00 1.80 
6AP6G 2.86 2.85 2.86 3.15 2.85 
6A03 2.06 2.05 2.05 2.05 2.00 2.05 2.05 2.05 
6A07 3.75 3.75 3.75 3.75 3.75 3.75 3.65 3.75 
6A11401 2.40 2.46 2.45 2.45 2.40 2.45 2.40 2.46 
6A146 3.96 3.46 3.90 3.45 3.90 3.40 3.45 
6/1H6V ---- 3.90- 3.96 
6AH70T.... 2.45 
6AJ4 4.45 4.45 4.40 
6AKS 4.26 4.20 4.20 4.20 4.05 4.25 4.20 4.25 
6AK6 2.30 2.30 2.30 2.30 2.30 230230 2.30 
GALS 1.56 1.55 1.65 1.66 1.50 1.55 1.50 1.55 
0A1.707 4.10 4.10 4.10 4.10 4.50 4.10 4.10 4.10 
6AM4 4.46 4.46 4.45 ..... 4 40 .... 4.46 
6AM8 2.75 2.75 2.75 2.76 2.70 2.75 2.75 2.76 
6AN4 4.40 4.40 4.40 4.40 
SANI 2.95 95 2.95 2.95 2.90 2.96 2.95 2.96 
6A05 1.96 1.95 1 95 1.95 1.95 1.95 1.95 1.95 
6 A O E 1.70 1.70 1.70 1.70 165 1.70 1 70 1.70 
6A0707 3.05 3.05 3.05 3.05 3 05 3.05 3.05 3.05 
6A15 2.05 2.05 2.05 2.05 2.00 2.05 2.05 
6ASS 2.00 2.00 2.00 2.00 1.95 2.00 2.00 2.00 
6ÁS6 4.85 4.85 4.85 4 85 .. 3.45 6AS76..... 6.25 6.26 6.26 6.25. .. .... 
6AS70A.... 6.26 6.16 
6ASI 3.00 3.00 3.00 3.00 2.90 
6AT6 1.60 1.50 1.50 1.50 1.46 1.60 1.50 1.50 
6AT8 2.76 2.75 2.75 2.75 2.15 2.75 2.75 2.75 
6AU4OT 2.90 2.90 2.85 2.90 2.90 2.90 
6AU4OTA... 2.90 2.90 2.90 2.90... 
6AUSOT.... 3.46 3.45 3.45 3.45 3.50 3.45 3 45 3.45 
6AU6 ' 1.85 1.86 1.86 1.86 1.80 1.86 1.85 1.85 
6AU7 2.20 
6AU8 3.00 3.06 3.05 3.05 3.06 3.06 3.05 3.00 
6AVSOA 3.45 3.45 3.45 3.45 3.60 3.45 
6AVSOT.... 3.45 3.50 3.45 3.45 3.46 
SAYS 1.60 1.50 1.50 1.60 1.46 1.50 1.50 1.50 
6A W 8 3.20 3.20 3.20 3.20 3.15 3.20 3.20 3.20 
6AX407 2.36 2.40 2.40 2.35 2.35 2.35 2.36 2.36 
6A280T 2.26 2.26 2.26 2.26 2.25 2.26 2.06 2.26 
6AX7 2.30... . 

6AX8 2.75 
6AZS 3.66 
SAZI 3.36 3.35 3.35 3.30 
6840 4.56 4.50 4.50 4.66 4.60 4.60 4.60 4.60 
685 .. 3.46 
6860 2.46 2.46 
687 3.50 3.50 3.50 3.36 

5 6E8 3.50 3.50 3.60 3.60 3.60 3.50 
6880 3.66 3.66 3.60 3.66 
688OT .2.00 
68A6 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 

12.96 6IÁ7 2.90 2.96'.2.96 2.90 2.80 2.60 
68A8* 3.20 3.20 3.20 

,2.96 
.. . 3.20 

6804 4.10 

Fig. 1 -Page from "Official Pricing Index." 
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list prices of tube type 6BA7 vary considerably. One 
of the eight brands has a list of $2.60, one lists at $2.80, 

two list it at $2.90 and four list price it at $2.95. 

It is quite possible and very probable that a service- 
man will have several different brands of tubes in 
his caddy-and should he happen to use the brand of 

6BA7 that lists at $2.60 and charge $2.95 for it, he is 

in effect over -charging the customer by $.35. By the 
same token, if he uses one of the 6BA7 brands that 
lists at $2.95 and charges the customer only $2.60, then 
he is gypping himself. When customers are over- 
charged, even unwittingly, grave consequences can 
result and the serviceman will probably be labeled 

a "gyp." When servicemen undercharge because they 
rely on memory or do not refer to accurate price 
tables, they lose profits they should not lose. 

All tube makers list price their 6SJ7 tubes at $2.25, 

but not so 6SJ7GT's. Six of them list the latter type 
at $2.15 while two list it at $2.25. The 6SJ7 and 
6SJ7GT types, so similarly numbered, can easily con- 
fuse a serviceman and get him "in dutch" with a 

customer who is overcharged because the serviceman 
carelessly relied on memory and charged $2.25 when 
using a brand and type which actually lists at $2.15. 

Refer to Rice's "Official Pricing Index" and you'll 
[Continued on page 52] 

The Best Thing About the "Cure-all" 

r 

PROFESSOII SHi`VlT 14- 
'-.Zf`..es - - 

SNAKE OIL 

...was the Professor's pitch! 
Yes, sir, the old time medicine showman sure made some high, wide and hand- 
some claims about his particular brand of "cure-all". Trouble was, his elixir's 
performance rarely matched his claims. That didn't matter to the Professor, though, 
he'd made his pitch and was miles away by the time the customer found he needed 
a specialist. Now, today, most of us try to keep our customers happy - keep 
them coming back. And most of us realize that today's "cure-all" claims are just 
as hard to swallow as the old timer's snake oil ... nobody really profits from a 

"cure-all" substitute except the "Professor"! It stands to reason that when a 
phonograph manufacturer, for instance, puts a pickup cartridge into his product, 
it's because that particular cartridge is best for the job. No substitute is exactly 
the same. So, for highest performance, for full profit markup, for complete cus- 
tomer satisfaction, don't rely on "cure-all" substitutes! Always replace with 
Astatic original and direct replacement cartridges. 

ASIATIC IS THE WORLD'S ONLY COMPLETE 
LINE OF PICKUP CARTRIDGES! 

Leader with Originals, First with Replacements. 

NEW! Ask your dis- 
tributor for the latest 
Astatic Cartridge 
Cross Reference and 
Needle Listing CRC -56. 

HE RNOwN TNF WORLD OVER 

//[[yj 
rgee'r'¡E 

l CORPORATION, CONNEAUT, OHIO 
IN CANADA CANADIAN ASIATIC LIMITED, TORONTO ONTARIO 

Manufacturers, 

Distributors and Users 

of Electronic Equipment 

Thouand of financially sound, qualified 

electronic servicemen and service organiza- 

tions are desirous of affiliating themselves 

with manufacturers as official service depots 

or service representatives. If you are inter- 

ested in employing the services of these capa- 

ble experienced technicians on a permanent or 

contract basis, please advise us of your needs 

and requirements, and we will forward you 

the names and addresses of such individuals 

and organizations in any area you specify. 

This is a free service of Service Dealer and 

Electronic Servicing. 

Service Dealer 

and Electronic Servicing 
COWAN PUBLISHING CORP. 

67 W. 44 ST., DEPT. S, N.Y. 36, N.Y. 

"ANOTHER COWAN PUBLISHING SERVICE 

w 
A 
N 

E 

D 
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AUTO RADIOS-PONTIAC 

[from page 17] 

the correct station is not tuned 
accurately readjust the selector 
tab as needed. 

Removal of Tuner Section 
1. Disconnect the "A" battery and 

dial light leads from the fuse block 
located under the steering column. 
(Current is supplied through 
amp. AGW type fuse.) 

2. Remove the antenna lead located 
on the righthand side. 

a 7/ 

3. Disconnect the three prong plug 
from the speaker unit. 

4. Disconnect the single filament 
lead at the plastic connector. 

5. With a 7/16" wrench remove the 
bracket mounting bolt, located at the 
right side directly above the glove com- 
partment. 

6. With an allen wrench, loosen the 
set screws in the front panel control 
knobs; remove the knobs and controls. 

AUTO RADIO REPLACEMENT ANTENNA 
Here's sales potential! Millions of car owners 
will welcome new Electenna ... first and only 
replacement antenna that installs fast, using 
present mounting and wiring. Boosts radio 
reception; up to 100% gain over standard 
54" antenna fully extended. Beautiful design, 
chrome finish. Short height avoids damage. 

Retails profitably 
for you at $595 - 

COILTENNA 
Coil only without antenna. Easily 
installed. Gives same improved per- 
formance. Packed in colorful self- 
service counter display container. 
Retails at only $3.95. 

Dealers! Jobbers! Write today! 

Another Quality 
Product of 

ELECTENNA DISPLAY BOARD 
Large, colorful counter display giv- 
en to dealer does outstanding self- 
service selling job! 

PRODUCTS 
CORPORATION 
St. Joseph, Mich. 

Electronic Division 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States Code, Section 233) 
SHOWING THE OWNERSHIP. MANAGEMENT. AND CIRCULATION OF SERVICE 
DEALER and ELECTRONIC SERVICING, published monthly at New York, N. Y. for 
October 1, 1956. 

1. The names and addresses of the publisher, editor and business manager are: Pub- 
lisher, Sanford R. Cowan, 6 Embassy Court, Great Neck, N. Y. Editor, Samuel L. Marshall, 
262 Sullivan Place, Brooklyn 25, N. Y.; Managing Editor: None; Business Manager, Sanford 
R. Cowan, 6 Embassy Court, Great Neck, N. Y. 

2. The owner is: (if owned by a corporation, its name and address must be stated and 
also immediately thereunder the names and addresses of stock}olders owning or holding 1 

per cent or more of total amount of stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If owned by a partnership or other unin- 
corporated firm, its name and address, as well as that of each individual member, must be 
given.) COWAN PUBLISHING CORP., 67 West 44th Street, New York 36, N. Y.; Sanford 
R. Cowan, 6 Embassy Court, Great Neck, N. Y. 

3. The known bondholders, mortgagees, and other security holders owning or holding 1 

per cent or more of total amount of bonds, mortgages, or other securities are: None. 

4. Paragraphs 2 and 3 include, in eases where the stockholder or security holder appears 
upon the books of the company as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is acting; also the statements in the two 
paragraphs show the affiant's full knowledge and beliefs as to the circumstances and condi- 
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the company as trustees, hold stock and securities in a capacity other than that of a bona 
fide owner. 
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¡NOSHIELD 

INSTRUMENT PANEL 

REAR SEAT SPEAKER SWITC 

lm 

REMOVE UNIT THIS WAY 

EFROSTER HOSE 

FIREW4LL 

Fig. 5 -Tuner unit is removed by 

bringing it forward and out. 

NOTE: On the De Luxe push button 
tuner jobs, the dummy knob (right side 
behind manual tuner) is threaded and 
screws on the control. 

7. With a 8" deep socket remove 
the two mounting nuts. 

8. Open the glove compartment door 
and remove the front mounting panel. 

9. With a 7/16" wrench remove the 
two front mounting bolts (see Fig. 4). 
NOTE: If the car is equipped with 
rear speakers, remove the two screws 
holding the switch to the unit and hold 
aside for removal of the tuner unit. 

10. Bring unit forward and out 
though the front (see Fig. 5). 

Removal of Speaker Amplifier Section 
1. Remove the two phillips head 

screws in the lower edge of the instru- 
ment panel. 

2. Remove the single phillips head 
screw in the left side near the glove 
compartment. 

3. Push unit forward, down and out. 

Service Hints 
Complaints of excess fading, or de- 

crease of volume when the antenna is 

held have been traced to broken wires 
in the antenna, r. f., or oscillator coils. 
The wires occasionally break at the 
output junction. Disconnect the output 
leads and test for continuity with an 
ohmmeter. If open, remove the screws 
and leads at the fibre board holding the 
coils and slide out. Complete coil should 
be replaced. 

If a machine gun -like action is pro- 
duced when the selector bar in elec- 

tronic tuners is depressed, look for 
trouble in the gear train of the tuner. 
These gears become worn or loose on 
shafts. Remove and replace the gear 
train unit. Do not try to repair it. 3 3 

TOP QUALITY PARTS 
FOR RADIO AND T.V. SERVICEMEN 

SELENIUM RECTIFIERS 

300 M.A. -79c ea. 400 M.A. -1.19 r 
350 M.A. -99c ea. 500 M.A -1.29 ,a. 

FILTER CONDENSERS 

RADIO PACKS: 
40-20-20 MFD-150V, 100-25V 
50-30 MFD-150V 20 MFD, 25V 
40-40 MFD-150V, 250-25V 
60-40-40 MFD-150V, 20.25V 

29c 
29c 
29c 
29c 

T. V. PACKS: 
250 MFD-150V, 50 MFD-150V 29c 
250 MFD-150V, 120 MFD-150V 50-25V 29c 
140 MFD-300V, 40 MFD-250V. 100-50V 39c 
140 MFD-350, 5 MFD-300V, 

200-200V, 30-150V 39c 

SERVICEMAN'S SPECIALS 
50 ea. Carbon, 1 & 1 watt resistors 
12 ea. W.W. resistors, E to 15 W. 
10 ea. assorted pots 
25 ea. Assorted Condensers 

TUBE SPECIALS 

49c 
98c 
49c 
49c 

6AC7 -.65 I 6S17 -.55 6C4 -.28 
6AK5 -.49 6AG7 - 49 6V6G -.29 
6SN7 -.69 12SH7-.39 6SL7 -.69 
2AF4A--.98 6)6W -.64 6AF4A-.98 

SPEAKERS 
4" P.M. SPEAKER 

.98 10" P.M. HEAVY SLUG, NDIVIDUAL 
BOXED, R.C.A. BRAND 2.49 

No order Too Small. Merchandise shipped within 
24 hours of receipt of order. 25% deposit re- 
quired with order. F.O.B. Brooklyn. 

FEDERATED TELEVISION 
MART, INCOR?ORATED 

513 Rogers Ave.. Dept. R. Brooklyn 25. N. Y. 

Sandy Says! 

Be Modern with an 

Anchor 
V-500-VTVM! 

Simpler to operate 
Easier to maintain 
No battery 

Latest type tubes and circuitry. 
Single control selects range and 
function. Has 41/2" full view meter, 
separate 3 -volt AC scale, zero 
centering for TV and FM align- 
ment, DB scale and burnout 
proof meter circuit, housed 
in durable carrying case. 
Completely factory wired, 
tested and warranted. 

only $47.50 net 
AT YOUR 

DISTRIBUTOR 

Or` 
0 HD a° 12 QD °iu. . 

ELECTRONIC COMPONENTS 
2712 W. Montrose Chicago 18, III. 
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--- -r 
big 
reasons 
why 

TROLE 
Me U Po. Off 

is "The Choice of Better Service 
Dealers Everywhere" 

1 ,VIER/T 

2 aUAUTY 

3 REUAB/L/TY 
The original product for 
quieting noisy controls 
and switches . . , the 
universal lubri-cleaner 

;for TV and radio . . . 

Say "QUIETROILE" to 
' your distributor . . . 

be sure you get it. 

I NO GUM! 
t 

NO GOO NO GRIME! 

O¡- manufactured by 

Carried 

by 
recognized 

jobbers ; 

everYWbere % 

QUIETROL E 
COMPANY INC. 
Spartanburg, South Carolina 

IN Acive Radio 8 TV Distributors 
CANADA:> ANADA: 58 Spading Ave., Toronto 2B, Ont. 

DON'T JUST 

SAY CAPACITORS 

Ask For Sprague By 
Catalog Number 

Know what you're getting ... 
get exac=ly what you want. 
Don't be vague . .. insist on 
Sprague. Use complete radio - 
TV service catalog C-610. 
Write Sprague Products Com- 
pany, 71 Marshall Street, 
North Acams, Massachusetts. 

SPRAGUE" 
WORLD'S LARGEST CAPACITOR MANUFACTURER 

MARINE ELECTRONICS 

[from page 41] 

ingly, many of these transmitters 
would modulate upward on one chan- 
nel, and downward on the next, and 
there wasn't much that could be done 
about it. 

Since then, transmitters have all be- 

come more or less respectable. Among 
the refinements are that separate os- 

cillator and rf amplifier tubes are used 
in the transmitter, and antenna -tuning 
and coupling circuits are separate from 
the rf amplifier plate tuning circuit. 
Negative modulation peaks are limited 

Fig. 3-Ray Jefferson Model 460 

by one means or another, harmonic 
radiation is reduced to a level com- 
parable to that for other services, and 
audio band width has been drawn into 
the limits necessary for voice trans- 
mission. However, there is still a 

tendency toward impressing microphone 
voltage directly on the modulator tubes, 
with speech amplifiers being used only 
in more elaborate sets. 

While the receiver design in modern 
inexpensive radiotelephones is basically 
the same as that originally used, except 
for new miniature tubes, more efficient 
if transformers, printed circuits, and 
compact components, the larger outfits 
have several improvements. Such im- 
provements are squelch circuits, which 
mute the speaker thus cutting out noise 
between reception periods; and noise 

[Continued on page 53] 

choose one built by AERMOTOR 
AERMOTOR TOWERS have proven their excellence in thousands 
of installations . . . installations exposed to the most severe 
weather and wind loading conditions. 

AERMOTOR steel antenna towers are self supporting ... require 
no cumbersome guy wires. Each part is heavily galvanized a/ter 
fabrication to insure complete protection from exposure. 

Towers are shipped knocked down in convenient bundles; well 
designed parts make section -by -section assembly easy. 

AERMOTOR 3 -post antenna towers 
33, 47. 60, 73, 87 and 100 feet. 

are available in heights of 

WRITE FOR ADDITIONAL IN- 
FORMATION ABOUT THE 
AERMOTOR TOWERS AND A 
DEALER FRANCHISE IN YOUR 

TERR.TORY. 

SINCE 1888, MANUFACTURERS OF QUALITY BUILT TOWERS 

AERMOTOR COMPANY 
2500 W. ROOSEVELT RD.-CHICAGO 8, ILLINOIS U.S.A. DEPT. 33U10 

PRINTED CIRCUIT 
OSCILLOSCOPE KIT 

FOR COLOR TV! 
OCheck the outstanding engineering design of 
this modern printed circuit Scope. Designed 

for color TV work, ideal for critical Laboratory ap- 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 11/2 db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 
times the range usually offered. Will sync wave form 
display up to 5 Mc and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail - retrace blanking am- 
plifier - voltage regulated power supply - 3 step 
frequency compensated vertical input - low ca- 
pacity nylon bushings on panel terminals - plus a 
host of other fine features. Combines peak perform- 
ance and fine engineering features with low kit cost' 

eariiieet T v 

SWEEP GENERATOR KIT 
ELECTRONIC SWEEP SYSTEM 

V A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 

(color or monochrome) . FM frequencies too! 4 Mc - 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all -electronic sweep sys- 
tem. Nothing mechanical to vibrate or wear out. 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
180 Mc on calibrated harmonics. Plug-in crystal in- 
cluded. Blanking and phasing controls - automatic 
constant amplitude output circuit - effcient atten- 
uation-maximum RF output well over .1 volt- 
vastly improved linearity. Easily your best buy in 
sweep generators. 

MODEL 
0-10 

6950 
Shpg. Wt. 

27 lbs. 

MODEL 
TS -4 

$4950 

Shpg. Wt, 
16 lbs. 

COMPANY 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 29, MICH. 

WRITE FOR FREE CATALOG 
...COMPLETE INFORMATION 
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lE/CO 84 Withers St., Brooklyn 11, N. Y. 
D-10 

SAVE ME 50% on precision instruments- 

send FREE CATALOG on EICO's 46 models 

in factory -wired and kit form. 
My Name 

Address 

City Zone State 

NfWlCOLOR 
and Black -&-White 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 
-'460 
Factory -wired ;12950 

and tested 1 l 
$7995 

Also available as kit 

Features DC Amplifiers! 

Flat from DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; Z 3 megs; direct -cou 
pled & push-pull thruout; K -follower coupling bet. 
stages; 4 -step freq-compensated attenuator up to 
1000:1. SWEEP: perfectly linear 10 cps -100 kc (ext. 
cap. for range to 1 cps); pre-set TV V & H positions 
(30 & 7875 cps); auto, sync. ampi. & lim. PLUS: 
direct or cap. coupling; bal. or unbaL inputs; edge 
lit engraved lucite graph screen; dimmer; filter; 
bezel fits std photo equipt. High intensity trace 
CRT. 0.06 usec rise time. Push-pull hor. ampl., flat 
to 400 kc, sens. 0.6 rms mv/in. Built-in volt. calib. 
Z-axis mod. Sawtooth & 60 cps outputs. Astig. con- 
trol. Retrace blanking. Phasing control. 

BEFORE you buy ANY instruments-get the 
FACTS on the money -saving, high -precision 
EICO line. Fill in coupon for FREE cata- 
log & name of your nearby distributor. 

LE,COL784 Withers St., Brooklyn 11, N. Y. 

Prices 5% higher on West Coast 

FREE! JUST OUT! 
LEKTRON'S LARGEST -EVER 

FLYER! 
WRITE TODAY! BIGGEST BUYS IN 

RADIO TV HI -Fl ELECTRONICS 
PARTS ASSORTMENTS & EQUIPMENT 

FAMOUS DOLLARKITS 
sold only by Lekironl 
1! 65 TUBULAR CONDENSERS. 
1-1 Popular makes. 30 tS ties: .0005 to 
0.5mí to 1500 V. Wt. 2 Ibs. $1 
Reg. $12 

75 CERAMIC CONDENSERS! 
Scoop! 35 asstd. values, lubulars 

and discs. 5 mmf to .01 mf up to Q' 
3 Kv. Wt. % lb. Reg. $11 PP 

70 RESISTORS. Insulated IBC, 
Allen-Bradley, etc. 5 ohms to 10 

mega. . 1 & 2 w; 1^'c & 5%. di 
wt.1,¢ lb. Reg. $11. PP 

15 VOLUME CONTROLS. to 
types; values to 0.5 megs. Wt. 

$1 1 lb. Reg. $9. w 
FREE! ANY S1 ITEM FREE WITH $10 ORDER! 
Above are typical of parts assortments regularly stocked 
by WORLD'S LARGEST SUPPLIER OF PARTS 
ASSORTMENTS. 

S 

Exclusive! LEKTRON "CREDIT -BONUS" PLAN! 
$2.69 ORDER - $2.69 BONUS CREDIT - 
$14.00 ORDER - ONE FREE $1 ITEM - PLUS 

$4 BONUS CREDIT 
$10 IN BONUS CREDITS ENTITLES YOU TO 

ANY $1 ITEM . .. FREE! 

HOW Check items wanted. Return entire ad 
with check or MO. Include sufficient post - 

TO 
age, excess returned. C.O.D. orders, 25% 
down. Rated, net 30 days. Print name, 

ORDER 
address, amount money enclosed in mar- 
gin. SD -10 

LEKTRON 
27 GARDNER ST., CHELSEA 50, MASS. 
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PRICING INDEX 

[from page 49] 

see scores of instances where components of similar 
characteristics produced by different manufacturers 
list at prices which vary greatly. For example, one 
leading capacitor manufacturer has a list price of $.85 

(while a competitor has a list of $.90) for a 3V. 25 of 
miniature metal capacitor and a still different manu- 
facturer lists his unit, with the same ratings, at only 
$.25. Strangely enough all three of these capacitor 
manufacturers list price their 6V. 5 of capacitors at 
$.90. You figure it out! A serviceman must constantly 
refer to a current, reliable pricing source if he wants 
to operate on a proper and businesslike basis. It could 
happen that, failing to refer to a pricing guide, a ser- 

viceman might charge $.25 for a capacitor that ac- 

tually cost him over $.40-and such a careless service- 
man won't be able to stay in business long. 

Despite what the politicians say, prices of most 
commodities have been rising constantly. In other 
words, every serviceman's operating costs have been 
going up and up. It is incumbent upon all business- 
men and particularly radio -TV servicemen who work 
on a nominal margin to realize this and they must 
take advantage of it when possible. Here's an example 
of what I mean. According to Dave Rice's "Official 
Pricing Index" Vol. 1 No. 2, issued in January of 
this year the five picture tube manufacturers who 
make them had a list price of $44.75 for type 16AP4A 
CRT's. However, the July 1956 issue of "Official 
Pricing Index," Vol. 1 No. 4 shows that while two 
manufacturers still list the 16AP4A at $44.75 two 
others now list it at $46.40 and the fifth manufacturer 
now list prices it at $46.72. When Rice's next issue is 

released in October, other price changes like this will 
undoubtedly be recorded. 

I checked with Dave Rice about his "Official Pric- 
ing Digest" and concur with his theories about it. 

To begin with, the "Digests" are published four times 
a year, January, April, July and October. They have 
a list price of $2.50 but a great many parts distributors 
buy them in large lots and gladly give them away free 
to their regular servicemen customers for several 
reasons. For example, "Digests" save the distributors 
much time answering servicemen's queries regarding 
new list prices of items. And distributors realize that 
it helps them when their servicemen customers charge 
the right prices. As for servicemen themselves, I per- 
sonally feel that even if they have to buy a copy of 
the Pricing Index for the nominal sum involved they 
will get that investment back many times by making 
certain that they can quickly price any item, that 
they will neither gyp themselves, nor will they im- 
properly charge their customers. In fact, when itemiz- 
ing a bill for a customer, it's wise to refer to the index 
and thus show the customer that you did not guess at 
the prices you charged. I S 

Mr. Electronic 
Service 

Technician,, 

.:;g3:1/1 

You hove seen and will continue to see, in the. 

chassis of TOP -NAME Radio and TV sets, an in- 

creasing number of Planet electrolytic capaci- 
tors - conspicuous because of their shiny red 

cardboard jackets. They are in those quality 
sets because components engineers have proven 

for themselves that PLANET condensers are 

"ENGINEERED FOR QUALITY". 

You can take advantage of their findings by 

purchasing from your distributor Planet universal 

replacement types of the same high standard 

of quality. Ask for PLANET by name. 

Write now for "ENGINEERED FOR QUALITY" 
latest FREE catalog. GUARANTEED FOR ONE YEAR 

91NI% 
EJ PLANET SALES CORPORATION 

22S BELLEVILLE AVENUE 
BLOOMFIELD, N. J. 

SOMETHING NEW 
(AND BETTER) 
IN FLUSH CUTOFF! 

For your flush cutoff work in mini- 

atures and sub -miniatures, the 

popular new XCELITE No. 62 

Transverse Cutter gets into 

small spaces and can be oper- 

ated with thumb and finger 

only. Its new coil return 
spring is out of the way, 

and permits sliding insu- 
lating sleeves on handler. 
Ask your supplier! 

XCELITE 
INCORPORATED 

Dept. R 

Orchard Park 

New York 
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DYNAMIC MUTUAL 
CONDUCTANCE 

Tube Tester 
Handy Size Portable 

Popular-Accurate-Dependable. 
Large 5' easy -to -read meter. 
Accurately tests tubes in 
micromtos. 
Built-in 20,000 ohms per volt DC 
multimeter measures capacitance. 
Inductaece, volts, current and 
decibels. 
Write far technical details ... 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10533 DUPONT AVE., CLEVELAND 8, OHIO 

SERVICEMEN 
WHO PUT PRI I)E 
IN THEIR WORK 

"ALW 
s 
STAN 

t(tif4 
CHICAGO STANDARD 
TRANSFORMER CORPORATION 

3511 Addison Street Chicago 18, Illinois 

QUICK -CHANGE 5AXP4 HOLDER 

Permits 
Speedy 

Yoke 
Changing 

53.25 

each 

TELE-SCOPIC PRODUCTS, 
215 W. 33rd St. New York 

INC. 
1, N. Y. 

MARINE ELECTRONICS 
[from page 51] 

limiting circuits, which remove sharp 
peaks of interference, such as those from 
static and engine ignition. 

The relatively costly handset has been 
done away with in all but the luxury 
models, in favor of a hand microphone, 
with reception over the loudspeaker, 
which is just as practical and a great 
deal less expensive. 

When I looked inside my first marine 
radiotelephone, I was very much dis- 
turbed at seeing rf leads, especially in 

Fig. 4-Radiomarine ET -8050 -HF 

Fig. 5-The Bendix Skipper 45 

the transmitter circuits, cabled together 
as if they were dc circuits. Look inside 
many radiotelephones built this year, 
and you will still see rf leads cabled as 

if they were carrying filament current. 
I suppose it is all right, as long as the 
insulation is good, for practices such as 

this to continue. Actually, loaded rf 
circuits are low Q, and using cabled 
wires and other distributed capacitances 
as part of the circuit reactance is per- 
missible, if the insulation is not too 
muddy. Marine radiotelephones have 
not changed a great deal since their in- 
ception, but I'm happy to state that in 
the past few years things have taken a 

turn for the better. U. L 

CORNING 
LOW -POWER 
RESISTORS 

available now through 

for Service Replacements 
Corning Low -Power Resistors Types LP -4 
and LP -5 have been especially designed for 
radio, TV, and similar applications. They have 
the highest resistance range of any low -power 
resistors on the market, and are used by 
leading manufacturers. They are stable and 
non -inductive, and impervious to moisture 
and dirt. Resistance spiralling is automatic and 
is electronically controlled. 

For complete service information and 
prices ... see your Erie Distributor. 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Mom Offices ERIE, PA. / LILi F,,, ,, ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

#300 SERVICE TICKET FILE 
A new practical low cost system for filing customers service 

call and shop job tickets alphabetically in Individual file 

folders. For instant reference a form is printed on the face 

of each folder for summarizing contents. File case is of 

heavy cardboard construction in attractive brawn simulated 

leather finish. File folders are of heavy cream tag stock 

with extra flap feature for fast reference (see inset) . . 

smartly printed in brown. A to Z file guides are heavy 

press board. FILE CASE SIZE 47/e"x 10 Tie "x 121h" 

AT YOUR ELECTRONIC PARTS JOBBER 

WITH 

BUILT-IN 

DUST -FLAP 

(200 FOLDER CAPACITY) 

#300 SERVICE TICKET FILE SYSTEM $7.40 
(includes case, guides and 100 folders) 

#301 BOX OF 100 FILE FOLDERS $2.95 

#302 SET OF FILE GUIDES $1.95 

OELRICH PUBLICATIONS 
4308 N. MILWAUKEE AVE. CHICAGO 41, ILL. 

Send me FREE temple file folder and cololog. 

Nom. 

Address 

City Zone Slote 
J 
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Only the 5 TOP-QUALITY brands oft 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES 
90 Day RETMA Guarantee Brand New 

1st quality only Individually boxed 

FREE! Newest handy air -mail order form 

L,,ts A3or 
your 

LI. popularordering TV radio 
oetypes. fpes Free! 

Makes mail -ordering a real pleasure. 
Orders over $25.00 (with remittance) postpaid 

0Z4 $ .60 6AS6 2.25 7F8 1.20 
AX2 1.15 6AS0 1.20 7G7 ..._ _...... 1.15 
B3GT .95 6AT6 .60 7H7 .85 
H5GT .80 6AT8 1.10 717 1.3 
L4 .85 6A U4GT .... 1.10 7K7 1.20 
L6 1.10 6A U 5GT .... 1.25 7L7 1.1 
LA4 1.00 GAU6 .75 7N7 .9 
LA6 1.00 5A U7 .90 7Q7 1.00 
LB4 1.00 GAV5GT .... 1.20 7R7 1.3 
LC5 1.00 r,A V 6 .60 7V7 1.3 
LC6 1.006AW8 _ ..... 1.207W7 1.3 
LD5 1.00 6AX4GT .... .90 7X7 1.0 
LE3 1.00 6AX5GT .... .90 7Y4 .7 
1.05 1.00 6BA6 .70 724 .. ...... .7 
LH4 1.00 6BA7 .......... .90 12A4 .8. 
LN5 1.00 6BC4 1.60 I2A L5 .7 
N5GT .95 68C5 .75 12AQ5 .75 
Q5GT 1.15 6BC7 1.25 12AT6 .6 
R4 1.00 61305 1.40 12AT7 1.00 
115 .85 68D6 .75 12AU6 .70 
S4 .90 6B E6 .75 12A L'7 .8, 
S5 .75 613F3 .90 12AV6 .65 
T4 .8566F6 .70 I2AV7 1.0- 
75GT 1.05 613660 1.85 12AW6 1.00 
U4 .80 6BH6 .90 12AX4GT .. 1.00 
U5 .75 61318 .85 I2AX7 .9 
V .95 6BK5 1.15 12AV7 1.7 
V2 .70 66K7A 1.15 12AZ7 . .9 
X2B 1.00 6BL7GT 1.25 12B4A . .90 

2AF4A .. 1.40 6BN6 1.15 12BÁ6 .70 
2D21 1.00 6806GTA .. 1.45 12BA7 .95 
2X2 .50 6BQ7A 1.30 128D6 .75 
3A3 1.10 6BX7GT .... 1.25 128E6 .75 
3A4 .55 68Y5G ........ 1.30 12BF6 .70 
3A5 75 613213.80 I2BH7A 1.0 
3A L5 .70 6BZ7 1.35 126 K5 1.10 
3AU6 .75 6C4 .60 12BQ6GTB ..1.4 
3AV6 .65 6C5 .80 12BX7 .9 
3BA6 .75 6CB5 4.50 128Y7A 1.0 
36CS .80 6CBfi .75 12627 1.1 
313E6 .75 00060 1.9012CA5 .80 
36N6 1.05 6CF6 .90 12CU6 1.4 
3BY8 .90 6CG7 .... .90 12L6 .8 
38Z6 .80 6CL6 1.20 12SA7GT .... 1.0 
3CB6 .85 6CM6 .85 125C7 .80 
3CF6 .85 6CS6 .75 12517 .75 
3C86 .806CU6 1.45125K7GT ... .80 
3LF4 1.20 6DC6 .95 1251_70T ... 1.00 
3Q4 .85 5D E8 .80 12SN7GTA .85 
3Q5GT 1.00 6F5 .............. .85 12SQ7GT .. .75 
3S4 .80 6F6G .80 I2V6GT .80 
3V4 .85 6H8 .75 12W6GT .95 
4807A 1.30 614 3,95 14A4 1.00 
4BZ7 1.35 6.15 .75 14A5 .. 1.50 
5AM8 1.05 616 .70 14A7 .85 
5AN8 ......... t.106K6GT .7514ÁF7 1.00 
5AQ5 .75 6K7 .g0 1466 

. 

.85 
5AS8 1.10 6K8 1.25 14C7 1.00 
SATO 1.10 6L6GA ........ 1.30 14E6 1.20 
5AY8 1.15 8L6M ......... 1.75 14E7 1.30 
5A W4 . 1.15 riN7 1.20 14F7 1.00 
5A24 .......... .60 6Q7 I.00 14FB 1.30 
5BK7 1.10 6S4 ........... .70 14H7 1.00 
516 .95 6S8GT t.10 14N7 1.00 
5T4 1.75 6SA7G7 . .90 1407 .95 
5T8 1.10 6SC7 I.00 14R7 1.30 
5U40 .70 65F5 ,7g 1457 1.25 
5U4G6 .75 65E7 .95 14W7 1.35 
5U8 1.10 6507 t.00 1978 1.20 
5V4G 1.00 6SH7 ,g5 25AV5GT .... 1.30 
5V6GT .70 6S17M .85 25AX4GT .. 1.10 
5W4GT .70 65IC70T . .85 25B1t5 1.10 
5X4G .80 6SL7GT 1.00 25BQ6GTB 1.45 
5X8 1.05 6SN7GTA/8 .90 25CD6GA .. 1.85 
5V3GT .60 6SQ7GT .75 25CU6 1.45 
5V4G .85 6SR7 ......... .75 25L6GT .75 
5Z3 .90 614 1.30 25W4GT . .85 
524 . 1.25 6T8 I.10 25Z5 .80 
fiAflGT 1.10 6U8 I.10 2526GT .85 
6AB4 .70 9V3A 1.50 35A5 .75 
GACSGT .. 1.15 6V6GT .75 35135 .70 
6AC7 1.15 6V6M 1.35 35C5 .70 
fiAD?G 1.55 6W4GT .8035L6GT .65 
6AF4 ... _.-. 1.35 6W6GT .95 35W4 .55 
6AF6G 1.20 6X4 .55 35Y4 .75 
GAGS .80 6X501 .55 3525 .60 
6A G7 1.35 6X8 1.20 41 .85 
6AH4GT 1.00 6Y6G .95 42 .75 
6AH6V 1.05 7A5 .95 43 ............. .85 
6A15 1.75 7A8 .80 50A5 .75 
6A K 5 .. .80 7A7 .85 5065 .75 
ßAK6 . .80 7A8 .80 5005 .75 
BAL5 .65 7AG7 1.00 50L6GT .75 
6AL7GT 1.657AH7 1.0050X6GT .... .90 
6A M4 1.55764 .80 50Y6GT 1.00 
6AM8 1.15 785 .70 50Y7GT .90 
6A N4 1.50 766 1.00 701.7GT 1.55 
6A N S 3.50 7137 .80 50 .65 
6AN8 1.20 7138 .90II7L7GT __ 2.50 
BAGS ......... .75 7C5 .80I17N/P7 .... 2.00 
6A Q6 .60 7C6 1.00 I 1723 .80 

'6AQ7GT .. 1.2517C7 .85 11724GT .... I.IS 
6AR5 .75II7E7 1.20 I I7Z6GT .... 1.15 
BASS .80 7F7 .90 5642 1.00 
We stock over 1000 types including Diodes, Trans- 
istors, transmitting and Special Purpose types. 
TERMS: 25% with order, balance C.O.D. All mer- 
chandise guaranteed. P.O.B., N.Y.C. 

BARRY ELECTRONICS CORP. 
Dept. SD 

512 Broadway, N. Y. 12, N. Y. 
Call us day or night 

24 -hour telephone service 
WAlker 5-7000 

COMPATIBLE CRYSTAL CALIBRATOR 

[from page 7] 

range Pierce type oscillator reg firi ing no 
adjustment for crystals having funda- 
mentals over the range of 100 kc to 20 
mc. The cathode coil and condenser 
L101 and C104 form a resonant circuit to 
extend the range of the oscillator to the 
low frequencies. The oscillator V101A 
is isolated from the output by a cathode 
follower V101B. The crystal CR101 
serves as the harmonic generator, modu- 
lator and signal mixer in the output. 
Y101 is the precision color carrier crys- 
tal which is calibrated to its high degree 
of accuracy by the ceramic trimmer 
across it. This is adjusted at the factory. 
A selenium rectifier and isolation trans- 
former are used with a long time con- 
stant RC filter to provide a hum -free 
power supply. Test jacks ¡101 and ¡102 
permit the use of a 0 to 100 microam- 
pere meter or multimeter to read oscil- 
lator grid current, providing an activity 
test for checking and comparing quartz 
crystals. 

Use of the Crystal Calibrator 
The front panel accessibility of the 

crystal sockets in conjunction with the 
crystal selector switch gives the instru- 
ment universal applications in both the 
service shop and the laboratory. When 
a 4.5 mc crystal is used in a front panel 
socket the instrument may be used for 
troubleshooting and alignment of in- 
tercarrier sound I.F. amplifiers, sound 
IF discriminators, 4.5 mc trap align- 
ment and sideband marking for align- 
ment sweep curves. It can be used with 
appropriate crystals as a frequency stand- 
ard or band limit marker since the ac- 
curacy with a good crystal is better than 
that of the average frequency meter. 

In color television the 3.579545 mc 
standard is useful not only in servicing 
but also in laboratory work, television 
transmitter testing and community an- 
tenna systems testing for color operation. 

Figure 5 shows the hookup used with 
a color TV receiver to check and align 
the frequency of the 3.579545 mc refer- 
ence oscillator. The slanting lines of 
color appear when the 3.58 MC refer- 
ence oscillator is not on the correct fre- 
quency. These lines are analogous to 
the ones seen on the screen when the 
horizontal oscillator is not synchronized. 

SLANTING LINES OF 
COLOR INDICATE 3.58MC 
TV OSCILLATOR IS OFF - 
FREQUENCY 

TO 358MC DET OUTPUT I0K 

Fig. 5 -Hookup to check and 
align reference oscillator. 

In like manner, if we count the number 
of slanting lines of color and multiply 
by 60 (the vertical sweep frequency) 
we have the amount by which the os- 
cillator is off frequency. Also, as we 
adjust the color hold or reference oscil- 
lator frequency, counting the number 
of lines on the screen when the phase 
detector circuit starts to pull the oscil- 
lator in to synchronization will give the 
"pull -in" range of the circuit, thus de- 
termining whether the phase detector 
circuit is operating properly. For ex- 
ample, if pull -in starts at 10 lines this 
shows that the pull -in range of the color 
phase detector circuit is 10 x 60 or 600 

cycles. 
Another possibility in the servicing 

of color receivers is that the color cir- 
cuits will not function and no color can 
be produced because the 3.58 mc refer- 
ence oscillator will not operate. In this 
case, the Model 120 can be used to sub- 
stitute for the reference oscillator to 
determine the exact nature of the 
trouble. This is a form of troubleshoot- 
ing by signal substitution. 

The entire burst and chroma chain 
can be tested by signal tracing the 3.58 

mc signal produced by the Model 120. 

The signal from the Model 120 is fed 
to the video detector test point of the 
color receiver, ahead of the color take-off 
points. Then a broad band scope is used 
to trace the 3.58 mc signal through the 
chroma circuits to the chroma detec- 
tors, or through the burst gate (equiva- 
lent to a sync separator), burst ampli- 
fiers, etc, up to the color phase detector 
circuit. The defective stage would be 
located when the oscilloscope tracing 
reaches a point in the sync or chroma 
chain beyond which the signal cannot 
pass or is excessively low. 

ask the 
"Man -on -the -Roof" 
why he prefers - 

ra 

FAVE MOUNT Model 

EM -48 
One piece construction of heavy gauge, em- 
bossed steel. Rot -Dip galvanized to prevent 
corrosion. Unique design of lower bracket 
gives extra strength and rigidity. Extended 
lip supports mast diming installation. 48" 
spread permite generous spacing between 
brackets for excellent mechanical mast sup- 
port. Both: 3" embosses steel upper bracket 
and lower bracket have new "reversed" U 
bolt and clamp feature or Spintlte fastening. 
Also available with 10" spread: EM -60 

WRITE FOR NEW 1956 CATALOG 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New -ersey 

pioneer & 
outstanding 
producer of 
finest line 
of antenna 
mounts 

DON'T JUST SAY 

CAPACITORS 
Ask For Sprague By 

Catalog Number 
Know wha- you're getting 
. . . get exictly what you 
want. Don': be vague . . . 

insist on Sp-ague.Use Com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 71 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOt MANUFACTURER 
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Symbol Type Pin 1 Pln 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VI 4BQTA .110 -.6 0 4.7 9.0 .215 .110 +110 0 
V2 SATS -1.5 +88 0 0 4.7 .175 .100 0 -1.55 
V104 21ATP4 .150 .8 

(Filament voltage measured across Pins 1 6 12 o 6.3 V.) 
0 to 
.490 

Pin 10 
+430 

Pin 11 

*100 
Pin 12 
+150 

V105 6CN7 0 4.25 4.5 14.5 14.5 .1.95 +.25 .173 11.2 
V106 311146 .1.8 0 17.5 14.5 .94 0 .105 --- --- 
V107 5C1113 -.1 0 ..4 22.2 17.5 .40 .40 .40 +23.5 
V108 3C8Á +.55 0 25.3 23.2 '45 028.5 -5 --- --- 
V109 3C56 0 +2.0 28.5 25.3 +135 135 0 --- --- 
V110 31326 +125 +126 31.6 28.5 +240 .242 +120 --- --- 
V111 31326 -.1 +0.75 34.8 31.6 +115 213 0 --- --- 
V112 8C07 +250 .43 071 34.8 41.1 *78 -66 0 0 

8113 6087 +480 +70 070 47.4 41.1 +66 -21.5 0 0115 

V114 12BT7A +.45 -.2 0 047.4 47.4 53.7 +105 0110 0 

V115 121íE5 *222 0 *22.5 66.3 53.7 +29 22.5 .235 0 

V116 12DQ6 0 79.0 0 +132 -24 724 68.3 0 --- 
V117 12AX4GTA 0 .550 +550 0 *245 0 79.0 91.5 --- 
VI Ill 1X2B --- --- --- --- --- --- --- 

14.5KV 
D.C. voltages 181.4 below measured with VHF channel selector in UHF position. UHF channel selector set to low frequency 
end. 
V3 I 2AF4A I 6e ¡ -3 I 9.0 I 11.2 10 I -3 1 .68 

I --- I --- 

MIv I %22° 

_SO I.:o' 

260 V 

4031-1. 

Roe 

Rs 

rail 

-°:i3 Igo' 
Ii 

1GIO, 
ºe 

Tad 

T- 
SCOT Ií21. CORI 

DISCHARGE 
DRIVI ( 

DIAL 
ST IN AGS SIAGRAM 

I^ IV+I 

TS/OR - - 

406, 

R42> 

VERTICAL 
LINEARITY 

hMl 

r2 R1Ó0S sl L1034 

I 

á;-------- 6 
7ILO6 60 (cas If.la.. 

OUTPUT 2 .20 

I"°' . 
' 

a 0602 

11 
((0 102PrgT/L 

a 

L602 

154 

jut 

[ - 

, 

NT 
E 

i" i° " 00S 

T 

/ T u ó 
Ö T _ Ì- cD- 

a 

D rT 
a I 

F 

r 

á7i 
I Tala 

l 3a 
, 

Ri0110O03 

l 

c606I 

C60T 

ços w. 

I 0 4 6 e 

I 

y 

S 

4 

8 

4410V 

HIGH VOLTAGE CHASSIS 

I_ i+: i J 

wI J vl 
a R FR OR a IN J 

TABLE OF SOCKET VOLTAGES 493 Chassis 
Symbol Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 6 Pin 6 Pin 7 Pin 8 Pin 9 

VI 4BQ7A *215 +120 +120 4.7 08.9 +120 -.3 0 0 

V2 5BR8 -1.6 85 0 0 4.7. 88 72 . 0 -1.6 
V104 21ATP4 

(Filament vol 
+150 +8 

age measured across Pin 1 la 12 6.3V) 
0 to 
490 

Pin 10 
*430 

Pin 11 

+100 
Pin 12 
.150 

V105 6CN7 0 +.25 +5.5 12.0 12.0 +1.95 o.25 .173 8.9 
V106 3BN8 +1.8 0 15.3 12.0 .94 0 105 --- --- 
V107 5CM8 -.1 0 +.4 20.0 9.5.3 .40 +40 *40 .23.5 
V108 3086 +.55 0 23.1 20.0 .45 .28.5 -50 --- --- 
V109 3CB6 0 3.0 .26.3 23.1 +135 +135 0 --- --- 
V110 3BZ6 125 126 29.4 26.3 240 243 130 --- --- 
VIII 3BZ6 -.1 +.75 32.6 29.4 +115 213 0 --- --- 
V112 BCG? .250 .43 .71 32.6 38.9 .78 -86 0 0 

V113 6CS7 *480 *70 +70 45.2 038.9 .66 -21.5 0 +115 

V114 12BY7A +45 -.1 0 045.2 45.2 51.5 .105 *110 0 

V115 12BK5 .222 0 +22.5 64.0 51.5 .29 .22.5 +235 0 

V116 12DQ6 0 076.7 0 *132 -24 -24 64.0 0 --- 
V117 12AK4GTA 0 +550 .550 0 .245 0 78.7 89.3 --- 

V118 1X2B --- --- --- --- --- ___ ___ 

14.5KV 
The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 
60 cycle a. c. w th no signal input, antenna terminals shorted, Station Selector set to channel 3. The 
Brightness, Con rast and Picture Guard controls set at minimum, Area Switch set in NORMAL position. 
Electronic voltmeter connected between socket lug and chassis; C A -C voltages. Voltages may vary de- 
pending upon the setting of other controls. 
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Symbol 
No. 

R-101 
R-104 
R-105 
R-106 
R -109 
R-114 
R-116 
R-117 
R-124 
R-125 
R-126 
R-215 
R-303 
R-321 
R-322 
R-333 
R-336 
R -402 
R-407 
R-408 
R-602 
R-604 
R-606 
L-102 
L -103A 
L-302 
L-501 
T-101 
T-102 
T-103 
T-201 
T-202 
T-203 
T-301 
T-302 
T-401 
T-601 
CR -101 
P-101 
SR -101 
SR -102 

FIL5 - 
5507 

- 02 9 0 
O° V105 

8506 6CN7, 
1 

v 
8514 (1 

8503 

0506 r1F- 
5505 

SINC 

R502 

C5o2 

850111 

.152 

R54 
C504 . 

0505 

HORIZONTAL BOARD 

Part No. 

172689-1 
39374-201 
154089-1 
158230-3 
171716-1 
172172-1 
172724-1 
39374-109 
172725-1 
39374-131 
170773-7 
170773-4 
172171-1 
39374-209 
39374-208 
172236-1 
172235-1 
172235-1 
172275-1 
170773-1 
170773-2 
39374-93 
39374-129 
155529-5 
172388-1 
172452-1 
172339-1 
172978-1 
158726-2 
172148-1 
172299-1 
172306-1 
173346-1 
172454-1 
172457-1 
172249-1 
172387-2 
157465-5 
154125-1 
155575-1 
155575-1 

SW -101A 172671-1 

PARTS LIST 

Description 

Control, Volume (500, 000 ohm, 150,000 ohm Tap) 
1000 ohm, 10%, 2 w, (494 chassis only) 
7.5 ohm, 5w, Fusistor 
45 ohm, 20 w 

Control, Brightness, 5 megohm 
Control, Contrast, 16,000 ohm 
Control, Tone (1. 5 megohm) 
470 ohm, 10%, 1 w 

Control, Fine Tuning (50, 000 ohm) 
33,000 ohm, 10%, 1 w 

7500 ohm, 10%, 3 w (494 chassis only) 
8200 ohm, 10%, 3 w 
Control, Buzz, 500 ohm 
4700 ohm, 10%, 2 w 

3900 ohm, 10%, 2 w 

Control, AGC Level, 40, 000 ohm 
Control, Picture Guard, 5 megohm 
Control, Height, 5 megohm 
Control, Vertical Linearity, 2500 ohm 
5600 ohm, 10%, 3 w 
6800 oh, 10%, 3 w 

22 ohm, 10%, 1 w 
22,000 ohm, 10%, lw 
Choke, Filter, (50 ohm, 1 henry, 300 ma. ) 

Deflection Yoke Assem., Less Cover 
Coil, Quadrature 
Transformer, Horizontal Frequency 
Transformer, Audio Output 
Transformer, Vertical Output 
Transformer, Filament and Motor 
Transformer, 1st. I. F. 
Transformer, 2nd. I. F. 
Transformer, 3rd. I. F. (less Xtal and Cap) 
Transformer, Sound Take -Off 
Transformer, Sound Coupling 
Transformer, Vertical B. T. 0. 
Transformer, Horizontal Deflection 
Crystal, 1N295 
Receptacle, Line Cord 
Rectifier, Selenium (350 ma. ) 

Rectifier, Selenium (350 ma. ) 

Switch, Off -On 
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VHF R -F OSCILLATOR ADJUSTMENT 

CHASSIS CTCS . Models 2l-CS.7815 6 21-Cs.7817 

DESIGNATIONS CTCSA__. Model. 21-0S.781311 6 21.CS7817U 

CTC59 Models 21-CT.7835 6 21.CT7837 

CTC5C Models 21.CT-78350 6 21.07.78370 

CTCSD Modell 21.CT-7855, 21-CT.7857. 21-CT.7865, 21.CT.7866 6 21.CT.7867 

CTCSE Models 21 -C7 -7855U. 21 -CT -78570, 21-C2.78651J. 21.C1.786611 6 21-CT.7867U 
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R101A, B 102156 Control - "On -Off" volume, brightness control. 

1'/2 PURRS 
Includes 5101 

R103A, B 102151 Control - Contrast, AGC control. 
R108A, B 102144 Control - Vertical linearity, red screen control 
R109A, B 102143 Control - Blue screen, green screen control 
R113 102314 Resistor - Fixed, wire wound, 3900 ohms vZ. 10%, 7 w. 
R115 102789 Resistor - Fixed, wire wound, 2700 ohms 7 51, 7 w. 
R116 102159 Control - Color saturation control 
R117A, B 102145 Control - Blue background, green background control 
RI28 102149 Control - Horizontal centering control 

FRONT REAR R129 102150 Control - Focus control 
R132 79182 Resistor -Fixed, wire wound, 10,000 ohms, -A10%, 10w. 
R137 102169 Resistor -Fixed, wire wound, 1500 ohms, 4-0%, 10 w. 

R138 102170 Resistor -Fixed, wire wound, 1600 ohms, 10%, 10 w. 

R141Á, B) 
R142Á, 13) 102142 Control -Red, green, blue vertical amplitude and 
R143A, ee tilt control. 
R144A, B 102146 Control - Vertical hold, vertical height control 
R150 102171 Resistor -Fixed, wire wound, 6800 ohms, -f 10%, 7 w. 

NOV TOM Tov R163 102152 Control - Killer threshold control 
R164 102157 Control - Hue control 

272TKERNS ! _ T103 102132 Transformer -Horizontal output and high voltage 
transformer. 

TO REPLACE DIAL CORD - TURN T104 102133 Transformer - Vertical output transformer. 
TINE TUNING STATT worm PULLET TI 100454 Transformer - Antenna matching. 

ruLLV CLOCK WISE a ASSEMBLE T201 102256 Transformer - Sound take-off transformer. Includes 
CORO AS STOWS 1600E C202. 

T202 102253 Transformer - Radio detector transformer. Includes 
TUNER DIAL CORD C207. 

L301 10227 Transformer - Filter transformer. 
L302, L303 100441 Coil - R. F. choke coil, 12 microhenry. 
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WESTINGHOUSE 
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SERVICE DEALER 8 ELECTRONIC SERVICING 

Aeouiifactivie4id. 4s Ii 
Ref. No. Part No. 

C427 215V300M24 
C505 V15329-1 
C506A 218V007M01 

C507B 218V008M01 

C508B 218V008M01 

C509B 218V008M01 

4C510 215V300M20 

Description 

Capacitor, 100 mmf 5KV 
Capacitor, elec. 160 mf 200V 
Capacitor, elec. 160 mf 350V 
(includes C402A, 0419A, C506A) 

Capacitor, elec. 30 mf 300V 
(includes C507B, C508B, C509B) 

Capacitor, elec. 30 mf 300V 
(includes C507B, C508B, C509B) 

Capacitor, elec. 150 mf 300V 
(includes C507B, C508B, C509B) 

Capacitor, 470 mmf 1.4 KV 

Function 

Boost 
Surge input 
Input filter 

Lo B, filter 

Audio B ,Audio B 4 filter 

111B 4 filter 

Heater bypass 

Models 21T101B, 107A, 107B, 108A, 112A 
21K112B, 113B 
21KE113A, 115A, 116A 
21KU112A, 112B, 113A, 114A, 114B, 115A, 
21T U101A, 107A, 107B, 
24K38126Á 
24KU126A 

Ref. No. Part No. 

R202 V12709-16 
R207 270V002M02 
R318 270V002M02 
R324 270V003M03 
R408A 270V019M01 
R410 250V421A03 
R421A 270V019M01 
R413 270V003M04 
R420 250V224A74 
R436 270V003M02 
R500 251V011M01 
R500 251V015M02 

108B 

Description 
Control, 600 ohms, 1/4 W. 
Control, 1 megohm 
Control, 15, 000 ohms 
Control, 100, 000 ohms 1/2 W. 
Contra, 5 megohms triplex 
Resistor, 10,000 ohms 2W 
Control, 5 megohms triplex 
Control, 2 megohm 
Resistor, 470,000 ohms 1/2W 
Control, 60, 000 ohms 
Resistor, 59 ohms 25W 
Resistor, 25W A -B-24 ohms, 

116A 

Function 
Quieting 
Volume 
Picture 
Brightness 
Sync, 
B f dropping 
Height 
Vert. hold 
Plate load 
Horiz. hold 
Filament dropping 
Filament dropping 

TV CHASSIS 
V-2346 
V-2347 
V-2356 
V-2357 

WESTINGHOUSE 
Ref. No. Part No. Description 

R502 259V002M01 Resistor, 7. 5 ohms 
,1R503 251V017M02 Resistor, 2,000 ohms 15W 
ILR503 251V017M08 Resistor, 1,800 ohms 15W 

(V2346-25 chassis only) 
íR504 251V020M01 Resistor, 1,500 ohms 4W 
/R305 201V017M01 Restam(, 100 ohms 10W 

R507 251V013M01 . Thermistor, 85 ohms Cold 2W 
500 ohms hot (used only on UHF 

1SW500 270V002M02 

X500 V-15920-2 
X501 V-15920-2 

Switch, (includes R207, R318, 
SW300, SW500) 

Rectifier, selenium 350 MA 
Rectifier, selenium 350 MA 

Function 

Fusible 
Filter 
Lo B./ decoupling 

Filter 
Filter 
Protection 
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SECTION 2 SOUND I -F AND AUDIO 

38N6 
FM DET. R203 

12-315V 470 ---W. 
7 L202 

== Ti 
0-4V I 

L _ 

C204 = 
.CO( 47r R204 

0047 - 22K +R202 j 600 
WIETING 

6 

70V 

5A_5 
3206 AUDIO OUTPUT '20 

OUTPUT 

i 

20CV TRANS 

ó22' S czcs 
¿ C347 

R207 I 
SSO, 

IM 
VOL UHF. ` I20v 

CONI {r 

T 0206 
. UIS 

2w 

220V 

4.7V 

8208 
68 

J v r 1 

E___ 
04 -_ 05 6 

7 
- TO R.F. 

TUNER 

IO 2.76 
R-209 

REMOTE CHASSIS ONLY 

V-2346-27; v-2347-27 

REMOTE 
SOCKET 
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t 4W 
+= 
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NOTES 

1. DC VOLTAGES MEASURED FROM B- WITH NO APPLIED SIGNAL USING A VTVM. 

2. PEAK -TO -PEAK WAVEFORMS WERE TAKEN WITH PICTURE CONTROL BET FOR A 90 
VOLT PEAK -TO -PEAK 315NAL AT THE G.R.T. CATNOOE. ALL. OTHER CONTROLS 
SET FOR NORMAL PICTURE. 

3. ALL CAPACITANCE VALUES LESS THAN I IS IN MFD AND GREATER THAN 

1 IN MME UNLESS OTHERWISE NOTED. ALL RESISTANCE VALUES IN OHMS 
ANO (' WATT UNLESS OTHERWISE NOTED. 

4. PILOT LIGHT AND TAPPED RESISTOR R500 USED ON UHF MODELS ONLY. 
8507 THERMISTOR VALUE 500.LCOLD AND 8511 HOT. 

5- DURING PRODUCTION SOME UHF MODELS MAY HAVE A 6405 AUDIO OUTPUT WITH 
THE PILOT LIGHT CONNECTED BETWEEN HEATER TERMINALS 3 / 4. COMPONENT,' 
REFERRED TO IN NOTE 4 ELIMINATED. 

SECTION 5 POWER 8 HEATERS 
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R31U I. ! T! I 

12K 5a IOK 
3,9k I I 

) -r 6T 
315 
4 120-170 
2 O I 3 ' 1 i S _ _ J Q 9 /¿ BAUM 2 

VIDEO OUT e 

2 8V 
Á47S02 

8311 
470 

6808 
1.4 KV 

I10 V 

2 
1.5 V 

f!! 
I. 

SV PP 60+ 
dTÓ 

OOISTRSIO 
42 7Ó=OOIS 

6 
IICV 2KV 

10313 
T.0047 

7 - 

óL3026 
350Nn 

5316 
3.3a 

5314 
47N 

.8V PP 607, 

1.30 

_.15-120V 

f -R316 
15K 

PICTURE 
C ONT' 

1.305 5319 0320 
ere", 

500un 3.96 3.3 K 

2W 2W 

,ç315 .22 

80V PP 60r+ 

7 5403n 
5M 

SYNC 
120-17. 6 '\ CANT 

-47 230V 
es 

8,840 í 
V1100 R402 

56K 
IW 

Mil 
70V PP 60"- 

--4 

Ì00if 

600V 15750 -- 

OS 

1.8407 
68K RI/IR 42 6CS7 

2w VERT. DISCHA 2400 .0047 - -- C403 
26 8.2K " 

5427 

38Y6OR3C56 
SYNC. SEP. 

50V 

80V PP 15750 

u 

30V PP 60- 

1/2 58T8 
HOR11. AFC 

7V 

C 

22K 3,984306 

e427 g428 
220K 470K 

002 

04025 
T- 4 M 

0-432 

0 5 

.005 

J 
i 

5431 

C,409 1400 II 
52MMF, 

ççv- 

RTNGING 
COIL 

6SV PP 15750 ói TIOOC 
ZCO9MF 

R434 

y u7 U7A 
S6K 

3490 9426 P4 420 56K 7AU7 82 ç - 

90V 

25V 

ti.m0R12. \ 
SOK 

OL 

1..1 513v 

2W 

SW 
PART 

35-1 

9323 
50K 

Al 

VERT. OUTPUT 

6 

It F1413 
2 PA 

R 4141 3416 
-500 K 

VERT. LIN 
CONT 

C 404 

40 TO -125V .i140° )53 

13415 

150 K 

8417 

100V PP 60n., 

140942. OUTPUT DAMPER 

437 

25V PPI5 750 - 125V PP 15750n. 

SECTION 4 SWEEP 

R-442 

6.8 

k015 375V 1 
C 407 

8418 

L402 

150 

8420 

IV 

100 
HEIGHT 
CONT 

113301 
750V PP 

4.7 

8CV PP eon, 

T4 00 
VERT. OUT 

CONT 

07 SW500 

2 

2IALP4 Ais 
OR 

irELIA 

R422 R423 

14 

N VERT. 
HORIZ. 

001 t_iirr 

560 

L 
R 442 f3" 

30 MF 
450V 

ED 

230V 14,un 
1401 

R 441 
C 427 

100 
SKV 

2 

C425 

440V 
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SERVICE DEALER & ELECTRONIC SERVICING 

Aeoutiadivieiz Scheotaii. 

TO TUNER 

V 

L 

F OUTPUT 

84 245V 

ACC. 

REFER TO FIG'S 35 AND 35 IN TV -17 
FOR TUNER SCHEMATICS. EXCEPT 
FOR THE TUBE TYPES USED. THE 
CIRCUITRY IS IDENTICAL 

68478 AND 6U8í ARE 

ON TUNER 

vI 
69478 

RI 

v2 
6UBA 

MIXER 

26V 
HEATER 

56 

2470 MIFF 

VII 
BCN7 

4 fC AVORIO 
CONTROL 

PIX 

V3 
4C86 
IST If (55 

WO 

TI CI 0.43Y 

AIMMF 

L2 

ii0 
MK 

A 

C2C 

C21 
.I 3 

01 

V3 V4 
4CB6 4CB6 
IST I.F. 2ND LF. 

2 

47 

D9Y 

nnY 

56 
10% 

T2 

IIC 

1000 

374 V 

CT 
*NW 

Ot 

3300 

L3 

/7594 

00K 10% 1000 

CS 
/70 

CB 
CB 

MMF T001 2DR7Sol 
10% I i0% IOt 10% 

+245V 

C9 
170 
latir 
10% 

4CB6 
3RD I.F. 

r 
r. I 

04 

375 V' 

CII - 350 
M 
IOt 

SI ICRYSTAL.' 

Ici2 -4 7 

taw 
L4 

LORI MLA 

5600 
10% 
2r 

E 470K 

TO sow ON 50ÚN0 
TARE -0 F COIL 946 B 

1/2 8AU8 
SOUND LIM. 

4C86 
2ND IF 

4586 
3R0 

36 
BAUB 

MEG AMP d 

S0ND LIM 

v7 
48N6 

SOUND DISC 

VB 

6005A 
SOUND 00T 

v9 
48u8 

SYNC CLIP 

910 

80.17 
VERT SUT B 

VERT OSC 

912 

9'O7 
NCR, 2 OSC 

B GISC . 
415 

I7 AX4G1 

DRAPER 

VIS 
17006 

HORI. OL'T 

SMI 

SWITCH ON 

VOLUME 
CONTROL 

R23 - 

1 

BL r 

OR 

:12 

I I 
L4 1NXF 

5% 

VAC 

V7 
48N6 

SOUND DISC. 
T5 

,BLX _. 
(231 

KM1 (19,0t1 
----J 

,RN 

85 

750 
BUZZ 
CONTROL 

R15 

6(I 5W 104 
FUSE TYPE 

680 

C25 
10 

MIFF 
5 
MIFF 

73T 

--'V v 

1 
C24 

2A 001 I 10°/, 

R6 

22R 
Ot 
2M 

C2 

01 

C26 
470 
MIFF 

3904 
10'A 

V6A 

P. 

I cls IISONiiFI 
gm C16 

Tosa UM GRID 

V2 8AU8 MLR I 
uz LTyn 7.7 1 

VIDEO AM r ----J 
uav 

e2 

I 35~!1 j L61SSR 
- I I4 4L_7MMf 

L. S2 -J 

47R 
10% 

V8 
6A05A 

SOUND OUT. BL 

1MC2B I 
5 .0022 

R23 

INES 

`IRP 
20 MFD 
25v 

I40V 

47 

VOLUME 
CONTROL 

B 

VAC 
w 10MFD 

300 v 

ó 

4700 

R3 
TR 

CONTRAST 
CONTROL 

CI9 Ri 494 

--TO H.V. 

747V 

2 6` 
1800 IOON 
10% 

500K 

BCONTp2S 

+245 V 

3 3 
MEG 

S470R 
10% 

r 

R9 

350K 
POT 

ARC 

1 2 rEG 
RA1 

.01 . 

A15ZrOt 

LJ C18A 
4 Mf0 
300v 

C31 

100 

27 MEG 
wt 

6ASK 
10% 

--2459 

VITA 
1/2 8CN7 

A.F. C. 

VIIB R16 

1/2 8CN7 óiL 
HORIZ.CONTROL IM car 

140 
(41 1470K 

WO Ti I 10% 
I 150v t-- MLR- 
r M SE' I 6Óf1 041- 

4 SE2 T 

TC51 

-047 Schematic Diagram 16Z25 Chassis 

2 K SI MIFF 

C408 CaOt 
MO MFD 100 APR 

300v 300V 
4701 
10% 

2200 
10% 

C43 

0022T10% 

C44 

10 MEG 
10 2 

2X00 104 

C45 

I I 
680 NW 

10% 

+245 V 

VI2A 
1/2 8CG7 

C48 HORIZ.OSC. 
11- 

1502 MMF 
10t 

,1 C33 
170 

48U8 
SYNC CLIP 

C59 

0033 

33 
MEG 
10% 

220N 
10% 

VI2B 
1/2 8CG7 

HORIZ. DISCH. 

-75y 

AI 

1004 
10% 

R18 

MO 0% 
IM 

CSI '1 
2 X.001 
10% 

4245V 

245 Y 

C34 

I 

Ij 
I 

1 

I 

MEG 

I 

LRlo --I 
VERTICAL 

SIZE 

221 
10% 

TV CHASSIS 16Z25 
Models Z1510L 

Z 1511B 
Z 15123' 

14 P4 
14XP4A 

PIX 

FEED ITHRU 
CONDENSER 

VIOA 
1/2 8CM7 
VERT, OSCc3s 

94V II .1 

C36 82 

I T01 

10% - 

t 

330R CH. 
10% 

RII 

750K 
VERTICAL 

MOLD 

1004 
10% 

ZENITH 

NOTES. 

ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS NIOICATED. 

ALL VOLTAGES ARE DC UML555 OTHERWISE SECIiIED. 
ALL QC. VOLTAGES TO BE MEASURED WITH VACUUM TUBE WET - 

METER HAVING II MEGOHM INPUT RESISTANCE 
ALL VOLTAGE MEASUREMENTS TO RE MADE WITH NO 5I614AL MESENt. 

NORMAL SETTING OF CONTROLS ARD CHANNEL SELECTOR SET 
TO 2 UNLESS OTHERWISE SPECIFIED. 

AU. CONDENSER VALUES MICROFARADS UNLESS OTHERWISE SPECIFIED. 

ALL CONDENSER CAPACITY TOLERANCE_20%UNLESS OTHERWISE SPECIFIED. 

ALL RESISTORS ARET20% TOLERANCE, CARBON, U2 WATT UNLESS 
OTHERWISE SPECIFIED 

RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED FROM 
CIRCUIT 

COIL RESISTANCES NOT GXAEN ARE UNDER ONE OHM. 

CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURER WITH ELLCTRO- 
STATIC OR 20R MIN OHM PER VOLT 81GH VOLTAGE METER 

ARROWS ON POTENTIOMETERS INDICATE CLOCRrISE ROTATION 

ALIGNMENT POINTS 

CIRCLED LETTERS INDICATE ALIGNMENT TEST POINTS 

CHASSIS 

AA 

Off 
7230R 

CABINET CHASSIS 

C37 

VIOB 
1/2 8CM7 
VERT. OUT. 

0047 4 82 
-"..tv ̂ v 

912 

¿j VERTZ22 

LIN 
Ij MEG f3 

1X 
102 
IM 

+ 450 V 

415 V 

22X 107, 

1-1C404, G40 A 

MORRO 
50 

TEST POINTS 

C - I F DETECTOR OUTPUT 

C- VIDEO OUTPUT 

E- IF GC 
- GROUND DURING I F ALIGNMENT 

G- SOUND DISC AÚ010 OUTPUT 

H- SOUND LIMITER PLATE 

K- FILAMENT 

L- FILAMENT 

N- HEATER ITUNERI 
P- f ALIGNMENT 

TB 

VERT 

DEFL 

COILS 

4704 

I7I3 

Dá6 
HORIZ.OUT. 

0047 
10% 

4 

100 

RN 
IOX 

102 
4 W 

T10 

R20 

27 

V14 
1.X28 

H.V. RECT. 

FIH 

C53 
160 MK+ 

10% 
4RV 

5 

610 

TEL 

743 r 

1469 
HV 

_1_ 
CIP^ 
ID MID 
500V 

822 
IOX 

10% 
4M 

METAL SLEEVE 
WIDTH CONTRAI 

CA 

V15 T 
I7A X4GT 
DAMPER 

BLX 

TA 

HOME 

OEIL 
COILS 

C54 

C60 

01 
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ZENITH 
TV CHASSIS 16Z25 

Models Z1510L 
Z 1511B 

Z 1512) Item No. part No. 

SERVICE DEALER & ELECTRONIC SERVICING 

Ma4144aciww22.'s Schema/1a. 

VHF BAND SWITCH TUNER S-40282 

AS SHOWN BELOW 

NOTE "U"MODEL INCORPORATE A UHF 

CONTINUOUS TUNER 5-40504 AND A S-40280 

VHF TUNER. REFER TO 16Z20U CHASSIS. FOR 

ADJUSTMENTS 

OSC. ADJUSTING SCREWS 
(12 SCREWS) 

CHANNEL SELECTOR SHAFT 
(SHOWN IN CHANNEL 6 POSITION) 

FINE TUNING STOP 

I. F. CHANNEL 
(OCCURS BETWEEN CHANNEL 

2 ß.13'U" MODELS ONLY) 

FINE TUNER 

TUNABLE CONVERTER 
PLATE COIL 

IMPORTANT 

RETAINING SPRINGY 
TO PREVENT TUBE SHIELDS FROM 
CONNECTINGL 

HE 
CHASSIS TO THE 

METADO 

NOT REMOVE 

CONVERTER SCREEN GRID" 
ISCOPE OBSERVATION FOR 

R BAND PASSES) 

HEATER CONNECTION TO UHF 

CONTINUOUS TUNER 3AF4 TUBE 

lV MODELS ONLY) 

"U. MODELS I.F. INPUT JACK 

U"MODELS IST. I.F TUNABLE COIL 

TEST POINT "A" 

CONVERTER GRID INPUT 

b 

2ND I.F. TRANSFORMER 

BRIGHTNESS CONTROL 

TEST POINT "E" I.F. BIAS - 

I ST. I.F. TRANSFORMER AND 

4325MC. TRAP (TOP CORE) 

CATHODE TRAP 

3RD I. F. TRANSFORMER 

ANTENNA TERMINALS 

TEST POINT "L' FILAMENT 
(ON FUSIBLE RESISTOR) 

D 

TOP VIEW 

} 

O r04' 

TO B+UHF 
1 CONT. TUNER 

("U" MODELS ONLY) 

B+ FROM 

MAIN CHASSIS 

PI X 

16 

ANTENNA -TEST POINT "N` 12.6V HEATER 
FROM MAIN CHASSIS 

VERTICAL LINEARITY-, 

TEST POINT"P-- 
3RD. I.F. ALIGNMENT 

PIT CENTERING ADJUSTMENT 

I 

TEST POINT "F" 
TO BE GROUNDED FOR 

I.F. ALIGNMENT 

SHIELDED A . CABLE 

VERTICAL 
HOLD 

CONTROL 

A 1 87-5 
A2 87-4 
Xl 103-18 
R3 63-3609 
R4 63-3264 
R5 63-3284 
R9 03-3626 
R10 63-3263 
R11 63-3262 
R12 63-3266 
R14 63-3680 
R15 63-3644 
R16 63-1194 
1817 63-2145 
R18 63-2313 
R19 63-3623 
R20 63-3631 
R23 63-3696 
TO 95-1534 
T7 95-1535 
T8 95-1527 
TUO S-40284 
T11 95-1543 
SEI 212-19 
SE1 212-14 
SE2 212-19 
SE2 212-14 

C 3/rQQ x O 

WIDTH CONTROL (BRASS SLEEVE) 

AM BENDER 

HORIZONTAL OSCILLATOR CONTROL 

A G C /4TH. I.F. TRANSFORMER 

hEIGHT CONTROL 

TEST POINT "H" 
SOUND UM ITER FLATE 

SOUND TAKE OFF COIL 

- CONTRAST CONTROL 

BUZZ CONTROL 

Integrator 
Integrator 
Diode Crystal 
7K Ohm Contrast Control 
500K Ohm Brightness Control 
750 Ohm Buzz Control 
050K Ohm Potentiometer A.G.C. 
7. 5 Megohm Vertical Size Control 
750K Ohm Vertical Hold Control 
3. 5K Ohm Vertical Linearity Control 
17 Ohm I. R. C. ,Z10% 7W 
6 Ohm Fuse Type4 10% 
47K Ohm 410% 
10K Ohm 
180K Ohm 4 10% 
10K Ohm {10% 
2.7 Ohm WW 
1 Megohm Volume Control 
Audio Output Transformer 
Vertical Output Transformer 
Deflection Coil 
Horizontal Sweep Trans!. 
Filter Choke 
Selenium Rectifier 
Selenium Rectifier (Alt) 
Selenium Rectifier 
Selenium Rectifier (Alt) 

DETECTOR161T 

K 

;IX2B; 

A C.INTERLOCK 

TEST POINT "D" VIDEO OUTPUT 

QUADRATURE COIL 

TEST POINT "G" SOUND 

DISCRIMINATOR OUTPUT 

INTERCARRIER COIL 

C J 

VOLUME CONTROL 

-TEST POINT "K" FILAMENT 

YOKE ADJUSTMENT SCREW 

AND MOUNTING BRACKET 

5W 
1W 
2W 
1W 
4W 

1/2 w 

6BK7B R.F AMP. 

61.8A MIXER OSC 

TO CHASSIS FOR V.H.F. 

TO CHASSIS FOR U.H.F. 

FUSIBLE RESISTOR 

FILAMENT TEST POINT 

FILAMENT TEST POINT 

I I V3 
4CB6 

tD 

2N I. F. 

V4 
4CB6 

VIO 
8CM7 

OSC "U" 

3AF4+'MODELS 
ONLY 

3RD I.F. 

SOUND 
LIM TER 

v6 
TRIODE 

--118 

DET***** x. 

OUTPUT 
ti* ***r* *,e AMP. 

se es es so 

V5 
4CB6 

VERT. 

OSC AND 
,OUTPUT 

VERT. 
SWEEP 

(TWO) LOW 

VOLTAGE RECTIFIERS 

HOR. 
A.F G 

V16 

PIX 

VI 
8CN7 

VI2 
8CG7 

". V9 
4BU8 

AUDIO 
DETECTOR 

V7 
4BN6 

SYNC. AND 
A.G.C. 

FILAMENT 
TEST POINT K 

VI4 
IX2B 

V8 
6A05A 

SOUND OUTPUT 

DAMPER 

HOR. 
SWEE' 

H.V. RECTIFIER R\ 

HOR.OSC.AND 
DISCHARGE 

FILAMENTS 
SOUND CIRCUIT 

COMPOSITE VIDEO ************** 
60 CYCLES VOLTS 117 AC 

-3.0 -3.0 -6.8 

-Q6 +5Ó + Ó 

170 250 
TO 

124 245 

VI5 
17AX4GT 

} 

VI3 
17DQ6 

HOR. 
OUTPUT 

VERTICAL CIRCUIT »»»»»» 
HORIZONTAL CIRCUIT 

INTERMEDIATE FREQUENCY 

WATTS 160 

-1.5 -1.4 
TO TO 

-.3 -09 

000 
26 
TO 

42 
i 

125 
NC. 

25 
N.0 

455 

*DEPENDS ON BRIGHTNESS CONTROL SETTING. 

VOLTAGES MEASURED WITH NORMAL SIGNAL INPUT. 

VOLTAGES POSITIVE TU CHASSIS GROUND UNLESS 

OTHERWISE SPECIFIED. 

N.C. 

N.C. 

4.4 

N.C. 

N.C. 

60 
REFERENCE NUMBERS AND TEST POINTS ON THE TERMINAL BOARDS 6 
MATCH CORRESPONDING NUMBERS ON THE SCHEMATIC DIAGRAM. 

NC. KG. 0 -7 To -II- 

NC. 

250 TD 

245 

C 

2TÓ 
245 

200 190 
To 

185 

50 
-36 

N.C. 

50aF 
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If it's worth the cost of installation... 

...it's worth the cost of engineered cable 

Belden 
TRANSMISSION 

LINES 

ROTOR CABLES 

Superior Cables engi- 
neered for the job- 
In a complete line for 
every requirement. 
Packaged for easy 
handling. 
"More items from the 
Complete Belden Line" 

WIREMAKER FOR INDUSTRY 
SINCE 1902 

94 CHICAGO 

,IINK 
Magnet Wire Lead and Fixture Wire Power Supply Cords, Cord Sets and Portable Cord Aircraft Wires 

Welding Cable Electrical Household Cords Electronic Wires Automotive Wirdand Cable 

Xcelite, Inc 52 
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vVin bigger 
picture -tube profí1ts 

\\ ///7 -e 
CRUSADE FORJ FITS 

The top picture -tube line on the market .. -. 
Compelling national advertising ... The host 
forceful promotional material in picture -tube 
history ... These join forces now to 
spearhead your CRUSADE FOR PROFrrs 
in RCA's newest selling campaign for 
Silverama Super -Aluminized Picture Tubes. 

RCA paves the way with a barrage of 
national advertising in Life, TV Guide, the 
Saturday Evening Post, and on the 
N.B.C. TV and Radio Networks. 

And, to help you cash -in on this CRUSADE 
FOR PROFITS, your RCA Distributor is 
ready now with a winning array of 
RCA Silverama sales promotion material- 
window displays, decals, streamers, local _pot 
commercials by Vaughn Monroe, direct - 
mailers, and consumer give-away items. 

So, join the Crusade now. There's a 
selling -season of profits waiting to be won 
over by you. See your RCA Distributor 
immediately. 

PICTURE TUBES 
RADIO CORPOf2ATION OF AM=RICA, HARRI3ZN, N. J. 
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