
AUGUST 
'1957 

50t 

Horizontal Retrace 

Blanking 

Servicing Intermittents 

Production Line 

Fugitives 

Outboard Motor 
Electronics 

Electronic Service 

Firms Analysis 

1957 Philco TV 

55,000 

50,000 

45,000 

40,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

Pe 

RADIO -TELEVISION SERVICE FIRMSs.d 
-INCLUDING SERVICE DEALERS 'E 

el _ 

-INDUSTRIAL ELECTRONIC & COMMERCIAL COMMUNICATION SERVICE FIRMS* 

`Includes Industrials, Municipalities, etc., 
that operate their own service department 

ov v á c v á P 'P P P P 
e 

P P á P 
40 

P 

,,500 

1,400 

¿i 
1,300 

1.400 

UI 1,100 

0ö 'Ci3 C ,Aoo 

° ö 900 

2 E 0 800 i ó 700 
/ ó 600 

WÇ a 
AL 

500 

W i - 400 

a 
, 300 

Q 400.101 d 
CC 100 

50 

° 

. 

/ 7 
<, 

RADIO-TV SERVICE FIRMS PUR CBASE S* Ti ' 

/ 
. 

a Ill - - / "Including TV Picture Tubes 

INDUSTRIAL ELECTRONIC SERVICE FIRM PURCHASES / U ÿ 
' 

oll figures from U.S. Gort Bureau of Statistics (Feb. 1957) 
and the RETMA "1957 Fact Book" 

www.americanradiohistory.com



give them. 

BOR ROTOR 

give them - 

04203161 

It's easi -or you tc cive your cus- 
torrere EXACTLY wtat they 
wart...and at the same lime 

E .(ACT Ur' what is BEST -or them 
...ovca.r>e CDR ROTJRS are 

Ile. silcle answerl The . ompilete 
tire wi:ham -'del -ter every 

nee d ... orcvan performance 
aid cepenabllity thrcugh 
years of .3xoerience.-his 

c.:,rnbirta:iort has m ode CDR 
R,C 'TORS the ravorites 

+verwhe-e...th_t is why 
your C'.stomers 

shald have CDR 
R 7TOR S I 

Especially imp 3rtarrt for 
color TV r-ceprion. 

Critical tuning require- 
ments call fo- CO3 Ro:ors. 

EDITORIAL STAFF 

Sanford R. Cowan Publisher 

Samuel L. Marshall Editor 

Oscar Fisch Associate Editor 

Robert T. Dargan Technical Editor 

David Fish Editorial Assistant 

Irving Tepper Editorial Assistant 

Charles W. Gardner, Jr. Production Manager 

San D'Arcy Contributing Editor 

Paul Goldberg Contributing Editor 

Elbert Robberson Marine Communications Editor 

Lawrence Fielding Hi-Fi & PA Editor 

BUSINESS STAFF 

Advertising Sales 

New York Richard A. Cowan 

and Jack N. Schneider 

East 300 West 43rd Street 

New York 36, N. Y. 

JUdson 2.4460 

Chicago Jim Summers 

and Suite 55 C 

Midwest Pure Oil Building 

35 E. Wacker Drive 
Chicago 1, III. 

ANdover 3-1154 

West 
Coast 

David Saltman 

Harold Weisner 

Carol J. Binderman 

Rose Mercurio 

Ted E. Schell 

2700 West 3rd Street 

Los Angeles 57, Calif. 
DUnkirk 2-4889 

Charles W. Hoefer 
1664 Emerson Street 

Palo Alto, Calif. 
DAvenport 4-2661 

Business Mgr. 

CIRCULATION 
Circulation Manager 

Ass't Circulation Mgr. 

Circulation Dept. 

ELECTRONIC SERVICING (formerly Radio-TV Service 
Dealer) is published monthly by Cowan Publishing Corp., 
300 West 43rd Street, New York 36, New York, JUdson 
2-4460. Subscription Price: $3.00 one year, $5.00 two years 
in the United States, U. S. Possessions, Canada and Mexico. 
Elsewhere $1.00 per year additional. Single copies 50c. Sec- 
ond Class Mail privileges authorized at New York, N. Y. 

POSTMASTER: SEND FORM 3579 TO ELECTRONIC SER- 

VICING, 300 WEST 43rd STREET, NEW YORK 36, N. Y. 

www.americanradiohistory.com



VOL. 18, NO. 8 Member 

El PA 

FEATURE ARTICLES 

AUGUST, 1957 

Horizontal Retrace Blanking, by Irving Tepper 
Symptoms and cures for defective horizontal retrace blanking. 

Production Line Fugitives, by Allan Kinckiner 
Tips for finding "built-in" television troubles. 

Servicing Intermittents, by George Kravitz 

4 

6 

8 
Suggestions for finding and repairing intermittent troubles. 

Outboard Motorboat Electronics, by Elbert Robberson 
Electrical systems used in outboard motors. 

Electronic Service Firms Analysis, by San D'Arcy 
Survey of types of business, dollar volume, test equipment used, etc. 

1957 Philco TV Receivers, Part 2, by H. S. King 
A continuation of the analysis of features in the new Philco line. 

lo 

12 

14 

CIRCUIT AND SERVICE FORUM 

Complete Manufacturer's Schematics-TV 15-22 
GE "T" Line 
Hoffman 329, 330 

Workbench 28 

Video Speed Servicing Systems _ 29-32 
C.B.S. 1601/1602 
Firestone 13 G 168 

DEPARTMENTS 

S. R. Cowan Ad Libs 2 Advertisers' Index Cover Ill 
Trade Flashes 24 

THIS MONTH'S FRONT COVER 

Facts and Figures Chart of Industrial and Commercial 
Radio and TV firms compiled from U. S. Government 
Bureau of Statistics (Feb. 1957) and the RETMA "1957 
Fact Book." 

ACKNOWLEDGMENT 
The photograph on last month's front cover illustrating 
a stage in transistor fabrication was supplied by the 
General Transistor Company of Jamaica, New York. 

Entire Contents, Copyright 1957, Cowan Publishing Corp. 

COWAN PUBLISHING CORP., 300 West 43rd Street, New York 36, N. Y. 

ELECTRONIC SERVICING AUGUST, 1957 

TWIN LEAD 

HANKS 

... í,ta. #Iou4. 
c''IEa (e 

AMPHENOL job -size hanks make 
your selling job, your installing job 
easier! Pre -assembled with lugs on 
one end, attractively packaged in 

convenient 25, 50, 75 and 100 foot 
lengths, AMPHENOL hanks are easy 
to use for new and replacement 
installations, easy to sell to the "do 
it yourself" market. No bulky 
spools to handle, just job size hanks 
for every twin lead application! 

Lighten up your work load, 
boost your sales with AMPHENOL 

Twin Lead hanks! 

Part No. 

214-318 

214-056 

214-559 

214-298 

214-100 

Description 

Indoor -60 mil. 7 28 pure copper coud. 

Standard -60 mil. 7 28 pure copper cond. 

Steelcore-72 mil. 7 28 copperweld cond. 

Rotator -4 conductor -7 28 pure copper cond. 

Century -100 mil. 7 28 pure copper cond. 

214-271 Air-Core-U.S. Pat. 2543696 7 28 pure copper cond. 

for finest quality, virgin 
polyethylene is used in all 
AMPHENOL Twin Leads. 

PRE -ASSEMBLE 

with lugs on one en 

AMPHENct` 

50 FEET 
GENUINE 

le. 214-056 
FLAT 

TWIN LEAD 

PREASSEMBLEG! 
WITH LUGS ON ONE END! 

AMPHENOL ELECTRONICS CORPORATION 
CHICAGO 50, ILLINOIS 

Hi en.. stet 

Available in Hanks of 
25 ft. 50 ft. 175 ft. 100 ft. 

Now Available in Coi 

1 I v I 

MPHENOL ELECTRONICS CORPORATI:1'e:- 

chicago 50, illinois 

www.americanradiohistory.com



 

CLIP THESE NOW, 
FOR REFERENCE 

NEW 1958 

HOTPOINT 

TV TUBE 

LOCATION 

CHARTS 
Hotpoint's new 1958 TV line is 
now in the stores-featuring 
110° Picture Tubes in every 
model. 

Note that two 21" models 
(21S405 and 21S505) use the 
M3 chassis. 

All tubes and fuses are con- 
veniently located at the back of 
the chassis and can be easily 
replaced by removing the cabi- 
net back. Single printed circuit 
board further simplifies servic- 
ing. Test points accessible from 
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on this new line is now available 
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Ad c;ós 
by S. R. COWAN 

Facts and Figures Worth Analyzing 

ALTHOUGH it has been said, 
"There is no such thing as an 

average man" I believe there are "aver- 
age businesses." If, in a town, there are 
two Five & Dime stores grossing a half - 
million dollars each annually and two 
other such stores each grossing one hun- 
dred thousand dollars per annum, then 
the "average" Five & Dime store in that 
town grosses $300 thousand and ob- 
viously two of the stores are well above 
average while two are obviously well 
below average. Using this basic and 
fundamental information as a gauge, 
the operators of the two smaller estab- 
lishments could logically deem it ex- 
pedient to try to get a proportionately 
larger share of business so that their 
respective firms could be more close -to - 

average rather than remain in a below - 
average status. Usually an average (or 
normal) store earns average profits 
while most sub -normal or below -average 
stores earn less than average or normal 
profits. That business truism is the 
underlying reason why statisticians 
compile statistics which serve as guides 
for interested parties. 

We've done that! We've compiled 
statistics about radio -TV service firms 
and about firms that specialize in in- 
dustrial electronic servicing. Then by 
striking "averages" we show our readers 
how they may gauge their relative posi- 
tion in the competitive scheme of things. 
Our readers can then decide for them- 
selves whether or not they wish to con- 

centrate on some phase of business 
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which might elevate their earning - 
power. Or, they might decide that be- 

cause their test equipment is over -age, 

as compared to the "average," that it 

would be worth their while to trade it 
in now for newer, more efficient instru- 
ments that will enable them to work 
faster and earn more. You must judge 
for yourself just how you want to utilize 
the information given in the article 
"Electronic Firms Analysis" which ap- 

pears on page 12 of this issue. And, to 
the nearly 600 ELECTRONIC SERV- 
ICING subscribers who helped us com- 

pile this data, may we express our 
thanks and appreciation. 

Licensing 

Occasionally a subscriber writes me a 

letter expressing vehement objection to 
any type of legislation in regard to 
municipal, or other, licensing of radio/ 
TV technicians. (We have editorialized 
often that we believe that properly 
planned and policed licensing will, in 
the long run, assuredly benefit everyone 
in the radio/TV service industry as 

well as the set -owning public.) 
Of late, practically every objector to 

licensing, who has written me, is a 

part-time independent serviceman. Un- 
doubtedly there are still some profes- 
sional full-timers who have not yet been 
"sold" on the licensing idea. Just now 
we cannot call to mind a single Service- 
man's Association which has gone on 
record that its membership opposes 
licensing, provided that Associaiton is 

permitted to collaborate in the promul- 
gation of the legislation itself. 

In mail (June 20th) we find a letter 
from Joe Driscoll, Secretary of TESA, 
St. Paul, Minnesota and with it a clip- 
ping taken from the St. Paul Sunday 
Pioneer Press of June 16th. This excerpt 
under the byline of feature writer Carl 
G. Langland, is quite illuminating and 
effectively supports proponents of licens- 

ing. Here's the Langland article, quoted 
verbatim: 

"The value of a city ordinance to 

license individuals and firms in the 
television service industry-or any 
other service which sends men into 
private homes-was illustrated force- 

fully in a recent City Council session. 

"In that instance, a man made appli- 
[Continued on page 23] 
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Fig. 1-The faint white line at the left 
may be due to a defect in the damp- 

ing circuit. Courtesy G.E. 

Horizontal Retrace Blanking 
by Irving Tepper 

Too long a horizontal retrace time causes a type of 

trouble with specific symptoms. These symptoms, their 

causes, and remedial measures are discussed here. 

FEW servicemen are aware of the 
problem of faulty horizontal re- 

trace and its effect upon the picture, al- 

though most are familiar with the ap- 
pearance and elimination of vertical 
retrace lines. Defective horizontal re- 
trace may be recognized by the follow- 
ing symptoms: 

1-The presence of a hazy vertical 
line superimposed on the picture, 
left of center as shown in Fig. 1, 

or foldover from left to right as 

shown in Fig. 2. 

2-The hazy line moves in a direction 
opposite to that of the picture as 

the horizontal hold control is 
rotated. 

3-People or objects, when leaving 
the scene on the left side, reap- 
pear momentarily and then dis- 

appear towards the center of the 
screen. 

4-The haze may be moved off the 
screen by rotation of the horizon- 
tal hold control, but the point at 

Fig. 3-Graphical illustration of the 

effect of too slow a horizontal retrace 
on picture presentation. 

which the haze is off the screen 
leaves the horizontal in a very un- 
stable state, where a camera shift 
or any other momentary interrup- 
tion of sync will throw the set out 
of hold. 

Cause of the Trouble 

This defect is caused by too long a 

horizontal retrace period. A comparison 
between normal and abnormal wave- 
forms is shown in Fig. 3. The retrace 
of the normal sawtooth occurs within 
the blanking pulse period of 10 micro- 
seconds, having an approximate dura- 
tion of 7 microseconds. Since the entire 
retrace period is blanked out, no defect 
will be observed in the set's performance. 
The sawtooth illustrated at the bottom 
of Fig. 3 has a retrace that starts during 
the blanking pulse but is still active 
after the blanking pulse has ended. This 
means that portion AB of the retrace 
will be seen on the screen and this re- 
trace portion corresponds to the video 

Fig. 4-Three dimensional illustration 

of the manner in which foldover oc- 

curs because of long retrace. 

information shown above from A' to B'. 
It can also be seen that the picture in- 
formation between B' and C' will be 
presented on the screen in the same area 
as the information between A' and B'. 
This overlapping of course, is what the 
term foldover refers to. 

Thus, the video content of area AB, 
instead of being swept normally from 
left to right, starts at left of center and 
sweeps from right to left as shown by 

the arrows in Fig. 4. Since the retrace 
is very rapid, the video has low in- 
tensity in area AB and has a hazy ap- 

pearance. 

Couse of Foldover 

The cause of excessive retrace time 
may usually be isolated to the area of 
the flyback transformer. The problem 
first appeared when large screen con- 
versions were in vogue. In order to in- 
crease width many servicemen wired a 

paper tubular condenser in parallel with 
the width coil. Although this invari- 

C277 R287 
.00/ 33K 

TO P/N 5 OF 
FLYBACK R28 

/OOK 

R 289 
3300 

C 278 
.0047 

V1068 
1/2 /2AT7 

VIDEO 

R282 
240K 

2/ACP4 

+260 TO BRIGHT. CONTROL 

Fig. 5-The horizontal blanking circuit 

used in the General Electric model 

21 C 350 chassis. 

Fig. 2-Horizontal fcld-over usually 

caused by too long a horizontal re- 

trace time. Courtesy G.E. 

ably increased the width, a simultaneous 
occurrence was the lengthening of the 
retrace time. 

This may be explained as follows. 
When retrace occurs, a shock excited 
oscillation is produced in the flyback 
secondary circuit. It is the purpose of 
the damper tube to suppress this os- 
cillation and use its energy for the 
initial portion of the sweep. The first 
half cycle of oscillation produces retrace. 
Since this must take place in about 7 

microseconds, the full cycle of oscilla- 
tion would require about 14 micro- 
seconds. This corresponds to a frequency 
of about 70 kc. As the resonant fre- 
quency of the output circuit is lowered, 
the time taken by the first half cycle 
of oscillation (retrace) is increased. 
When its duration exceeds 10 micro- 
seconds we have horizontal foldover. 
The additional condenser across the 
width coil has the effect of lowering 
the resonant frequency, thus not only 
increasing the transfer of energy to the 

TO P/N 8 OF 

IFLYBACK C80 
39 
2KV 

C83 

T68 R95 
2KV 470K 

BOOST B+ 

C32 

VIDEO 

C53 
.047 

VERT/CAL 
BLANKING 

Fig. 6-A variation of horizontal blank- 
ing circuitry used by Majestic in their 

Model 123. 
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yoke but also increasing the retrace 
time. 

Blanking the Retrace 

The basic principle involved in blank- 
ing the horizontal retrace is to make 
the blanking period as long as the ac- 
tual retrace time. The blanking pulse 
is generated by taking a portion of the 
output of the flyback transformer and 
properly attenuating and shaping it. 
It is then applied to an appropriate 
element of the CRT to blank the screen 
during retrace. The element to which 
the blanking pulse is applied is deter- 
mined by the polarity of the blanking 
pulse. 

Typical Circuits 

Three typical blanking circuits are 
shown in Figs. 5, 6, and 7. The General 
Electric circuit shown in Fig. 5 makes 
use of one half of a 12AT7, V106B, as 
a blanking tube. When horizontal re- 
trace occurs a positive pulse, taken from 
the flyback, is applied to the grid of 
V106B. In the process of amplification 
the pulse is inverted 180 degrees by 
V106B, thus producing a negative pulse 
suitable for application to the control 
grid of the picture tube. The negative 
pulse will cut the picture tube off dur- 
ing retrace and the period of cut off is 
determined by the duration of this nega- 
tive pulse and not by the blanking pulse 
contained in the composite video signal. 

The circuit illustrated in Fig. 6 makes 
use of a capacitive voltage divider (C80 
and C83) to reduce the amplitude of the 
pulse taken from the flyback. During 

[Continued on page 34] 
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Fig. 7-The Olympic model 21CV16 
uses the horizontal blanking circuit 

illustrated above. 
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Fig. 1-Trouble caused by missing part. 

Fig. 2-The agc line was left unwired. 
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A.G.C. 

235V 

2.4 M 

A.GC 
AMP 

l0K /20K 

CORRECT 

.LF 

24K A.GC 

8.2 K 

/OK 

TUNER 

A.G.C. 

235V A.GC AMP 

24M 

INCORRECT 

/20K 

Fig. 3-Wiring error was culprit here. 

Fig. 4-Incorrect value of plate re- 

sistor caused poor horizontal sync. 

ACROSS the service bench of every 
TV service dealer, must eventual- 

ly pass the receiver which was faulty 
when it left the factory. The fault may 
be due to an incorrect component, a 
missing component, faulty wiring, or 
poor soldering. The fact that the fault 
had not been detected during factory 
inspection indicates that the set must 
have been near standard to have thus 
evaded detection, and it is because of 
this near standard condition that these 
jobs are more difficult to service. 

Oftimes the owner recognizes a de- 
fective condition in his new receiver 
by comparing it with a neighbor's. This 
is a valuable clue, if brought to the at- 
tention of the serviceman, that some- 
thing is wrong, and rather than brush 
it aside, the serviceman would do well 
to investigate it further. 

The following notes are on sets in the 
category of "Production Line Fugi- 
tives" with four specific instances cited 
and several other generalized conditions 
found. 

RCA TA129, KSC 41A Chassis 
With Low Volume 

This set, according to the owner, had 
had intermittent sound, and while an- 
other service shop had apparently cor- 
rected that condition, it had been re- 
turned with a "low volume" condition. 
When tube substitution proved ineffec- 
tive it was decided that an alignment 
was in order. After carefully aligning 
the sound if's, which considerably im- 
proved the condition, the set was tuned 
to a station. The set played at good 
volume but the cutting out returned. 
On closer observation it was noted that 
the audio would cut out following an 
unusually loud passage of voice or mu - 

Production Line Fugitives 
by Allan Kinckiner 

Missing components, wrong values, unsoldered con- 

nections, and other "built in" troubles cause head- 

aches to set owners and T.V. servicemen alike. 

sic. A scope reading showed a signal at 
the 6AV6 grid (see Fig. 1) but none at 
the plate, and with a new tube the 
condition was the same. Further exam- 
ination revealed the absence of R201, 
and from the looks of things, the resis- 

tor had never been wired into the set. 
The trouble was traceable to grid -block- 
ing of the 6AV6 by the contact bias 
built up on the grid condenser. Nor- 
mally, if R201 were present, it would 
have kept down this bias to the correct 
voltage. 

RCA KCS40 Delayed Video 

The picture came on anywhere from 
2 to 10 minutes after the raster, the 
latter appearing in the normal time, 
Measurements with a probe and scope 
proved that the signal came through 
the first and second if the stages in 
normal time, but was delayed in the 
third if stage. Voltages and parts were 
checked, but revealed no apparent de- 
fect. The set was then turned off and 
allowed to cool. Putting a fixed bias on 
the agc line and turning the set on 
again resulted in normal operation. 
Close scrutiny of the wiring of the 

Fig. 5A-Oscilloscope photo of wave form at the 

plate of the horizontal mutivibrator. (Fig. 4) 

third if stage revealed that the resistor 
and choke (Fig. 2), supposed to be con- 

nected from the agc line to the grid of 

the third if tube, had never been wired 

to the tube socket, missing its mark by a 

full one quarter of an inch. Dressing 
the wire to the socket and then solder- 

ing the connection completed the repair 
on this set. 

Analyzing the action here the follow- 
ing explanation is given: With the 
signal failing to get through, no agc 
was developed. Thus, the first and sec- 

ond if tubes were at full gain, which 
was enough to block the third if grid. 
After a slight delay the charge on 
this grid leaked off internally, passing 
enough signal to develop agc, which 
decreased the gain through the first 
and second stages allowing for further 
reduction of charge and a return to 

normal operation. In this case the cus- 

tomer was not even aware of a fault, 
thinking the delay was normal as the 
set had always worked that way. 

Capehart CX33A, M or K 

This set had many faults. First, the 
set had considerable snow, which was 

Fig. 5B-Oscilloscope photo of wave form at the B 

end of R806. (See Figure 4) 
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traced to a shorted condenser and burnt 
out resistor in B+ line of the rf tube. 
After the defective parts were replaced 
it was found that the set still was not 
right-it had more snow than normal, 
and there was a tendency for sound 
bars to interfere with the picture. A 
voltage check of the rf stage revealed a 

very slight positive voltage on the 6CB6 
grid. Further circuit checking indicated 
the wiring mistake as shown in Fig. 3. 

The customer was not aware of the 
fault in this set either, but when the 
set was returned he could not help but 
notice the improvement. 

Philco D -201 -Poor Horizontal Lock -In 

While the horizontal would sync and 
hold with the hold control, it would 
not lock in when turning from one 
channel to another. The scope revealed 
proper pulses present on the 6AL5 tube; 
and the afc voltage developed normally. 
Scope tracing on the horizontal tube 
itself was another story. The combined 
sine wave and horizontal multivibrator 
spike pulse were considerably out of 
proportion. Ordinarily, the spike and 
the sine wave are of equal amplitudes, 
or at least in a 60-40 ratio. In this set 
the ratio was about 80-20 with the spike 
being larger. An ohmmeter check 
proved the plate resistor to be 47K, the 
manufacturer's schematic calling for 
15K. Finally, a 47K color coded resistor 
was found, buried under some other 
parts. (See Fig. 4). Replacing it with 
a 15K unit resulted in a complete cure. 
For this successful solution the credit 
goes to scope tracing. The 60-40 ratio 
value given is not to be considered 
absolute, but is average with most sets 
made with this type of horizontal afc. 
Some manufacturers use a 50-50 ratio 

[Continued on page 33] 

Fig. 5C-Normal pulses observed at 
input to the 6AL5 phase detector. 

For Safe, Dependable Electrical Protection 
e e . Standardize on BUSS Fuses! 

To make sure of proper operation 
under all service conditions ... every 
BUSS fuse is tested in a sensitive elec- 
tronic device that automatically rejects 
any fuse not correctly calibrated, prop- 
erly constructed and right in all physical 
dimensions. 

This careful testing is your assurance 
BUSS fuses will provide equipment 
with maximum protection against dam- 
age due to electrical faults. 

Just as important, BUSS fuses will 
not give a false alarm by blowing need- 

lessly. Shutdowns due to faulty fuses 
blowing without cause are eliminated. 

In sales and service, it is just 
good business to standardize on 
BUSS fuses. 

By selling dependable BUSS fuses, 
sales organizations are helping safe- 
guard their reputation as a reliable 
source for electrical supplies. 

By installing BUSS fuses, service 
dealers are making sure the fuses they 

install will not cause costly, unnecessary 
call-backs. 

Why take a chance on anything less 
than BUSS quality in fuses? There is a 
complete BUSS fuse line to meet all 
your service needs. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders ... Write for bulletin 
SFB. Bussmann Mfg. Division (Mc- 
Graw -Edison Co.) University at Jef- 
ferson, St. Louis 7, Mo. 

BUSS fuses are made to protect -not to blow, needlessly 
857 

TIYtTWOITNY MAIM IM 
ELECTRICAL PROTECTION 

BUSS 

Makers of a complete 
line of fuses for home, 
farm, commercial, 
electronic, automotive 
and industrial use. 
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look what $2422 buys 

in test equipment! 

HEATHKITS 
GIVE YOU 
TWICE AS MUCH 

equipment for 
every dollar 
invested 
The famous model V -7A Vacuum - 
Tube -Voltmeter is a perfect 
eeample of the high -quality 
instruments available from Heath 
a:'/, the price you would expect 
to pay! Complete 

only $2450 

Get the most out of your test equipment budget by utilizing HEATH KIT 

instruments in your laboratory or on your production line. Get high 
quality equipment, without paying the usual premium price, by dealing 
directly with the manufacturer, and by letting engineers or technicians 
assemble Heathkits between rush periods. Comprehensive instructions 
insure minimum construction time. You'll get more equipment for the 
same investment, and be able to fill your needs by choosing from the 
more than 100 different electronic kits by Heath. These are the most 
popular "do-it-yourself' kits in the world, so why not investigate their 
possibilities in your particular area of activity! Write for the free 
Heathkit catalog now! 

Contains detailed descriptions 
of Heathkit models available, 
including VTVM's, scopes, 
generators, testers, bridges, 
power supplies, etc. 

Also describes Heathkit ham 
gear and hi-fi equipment in 
kit form. 100 interesting and 
profitable "do-it-yourself" 
projectsl 

FREE catalog 
Mail coupon below for 

your copy-Nowa 

MIS 

HEATH COMPANY 
A SUBSIDIARY OF DAYSTROM, I NC, 
BENTON HARBOR 29, MICHIGAN 

Name 

Address 

City & Zone 

State 

Servicing Intermittents 
by George Kravitz 

Westinghouse Elec. Corp. 

Metuchen, N. J. 

Helpful hints for finding and repairing anoying, inter- 

mittent troubles in TV sets are given in this article. 

ONE of the most difficult types of 
repair involves the intermittent 

-the TV set or radio that works, then 
quits, then works again. When the 
receiver becomes defective, tapping the 
cabinet, or turning the set off and on, 
may temporarily result in normal op- 
eration. Or, the receiver may return to 

normal by itself. The receiver may 
fade slowly or cut off sharply. Its re- 

turn to normal may be gradual or sud- 
den, all of which leads to the ques- 
tion: How do we fix this type of dog? 
Unfortunately, there is no simple an- 

swer. This article provides sugges- 
tions, however, based on methods used 
by experienced servicemen. 

Causing the Trouble 

To find the cause of intermittent 
receive failure, the defective part must 
break down when the receiver is being 
serviced. When the breakdown occurs, 
voltages can be measured, or oscillo- 
scope patterns can be observed to isolate 
the defective stage. Because most re- 

ceivers are "uncooperative" (they per- 
form perfectly when you want them to 
fail), a number of methods are used 
to cause breakdown of the intermittent 
part. Commonly used methods are: 
probing and tapping suspected parts, 
applying heat, and increasing operat- 
ing voltages. 

Probing and Tapping 

Tapping suspected parts to cause the 

faulty condition requires skill, care, 

and patience. Your objective is to 
cause only the suspected part to vibrate. 
This type of test may be deceptive be- 

cause many parts may vibrate, leading 
to suspicion of the wrong part. Parts 
should be tapped carefully, with a pen- 
cil eraser, in an effort to vibrate only 

one suspected part at a time. This topic 

is discussed later in this article in con- 

nection with specific parts. 
Frequently, one strand in an insu- 

lated wire may protrude to cause an 

intermittent short. Or, where a wire is 

dressed around a tube socket lug, or 

other terminal, the insulation may be 

worn; the wire may short intermit- 

tently to the lug or :erminal. Prob- 

ing, with an insulated rod, may lead 

to the detection of this type of trouble. 

It is advisable to suspect any insulated 

wire which presses against a terminal. 

Tapping a terminal strip may reveal 

a broken terminal; tapping a variable 

tuning capacitor may reveal a loose 

or intermtttently shorting capacitor 

plate. 

Applying Heat 

When a receiver is bench -tested, its 

normal operating conditions are not be- 

ing simulated. The ventilation is too 

good. For this reason, a common prac- 

tice is to apply heat externally in an 

effort to bring about the defect. A heat- 

ing lamp, directed at suspected parts, is 

frequently used. To apply heat to one 

part, a funnel can be placed over the 
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heating lamp with the wide opening 
covering the bulb, the narrow opening 
directed at the part under suspicion. 
Another method of localizing trouble, 
via the heat treatment, is to hold a hot 
soldering iron near the part. Where heat 
is transferred to a suspicious part, re- 
member that the attempt is to cause 
electrical breakdown under operating 
conditions, and not to demolish the part 
with heat. 

Increasing Operating Voltages 

An intermittent or border -line part 
will often break down when it receives 
a higher than normal voltage. A variable 
line transformer may be used to raise 
the ac input voltage to about 130 volts. 
To prevent damage to good compo- 
nents, this method should be tried only 
for a brief interval. In parallel filament 
receivers, a tube can be pulled out to 
increase voltage in a plate circuit. In 
series filament receivers, a dummy tube 
(one with only filament prongs) may be 
substituted to produce the same (high 
plate voltage) condition. 

Tubes 

A tube, capacitor, resistor, coil, or 
transformer may be the culprit causing 
intermittent operation. Each potential 
offender is discussed below. 

Tube filaments may open intermit- 
tently. Where filaments are in parallel, 
the trouble can be seen in glass tubes. 
With metal tubes, the trouble may 
show up in a tube tester. Intermittent 

shorts within the tube is another trouble 
source. Careful tapping of the tube with 
a pencil eraser may bring about failure. 
If the trouble can be caused by tapping, 
but tapping almost anything causes 
trouble, it may be advisable to test each 
tube. In the tube tester, each tube can 
be tapped gently, then clunked a little 
harder to see if it acts up. A picture 
tube, of course, should never be handled 
roughly. It can be tapped gently, how- 
ever, to look for arcing within the tube 
or an intermittent filament. 

Capacitors 

Capacitors often open intermittently 
at a point inside the capacitor where 
the lead is connected to the foil. This 
type of defect can frequently be located 
by gently pulling and nudging the 
capacitor lead with an insulated probe. 

A capacitor may change value when 
warm. This type o defect should be 
suspected in frequency drift problems. 

Resistors 

Wire wound resistors tend to open; 
carbon resistors tend to change value. 
The application of heat may cause re- 
sistor trouble. Nudging the resistor with 
an insulated probe may also bring about 
the defect. 

Coils and Transformers 

A common cause of trouble is an 
intermittent open at the point where 

[Continued on page 33] 

MALLORY 

Clippings 

i 

(A series of service hints 
gleaned from the notebooks of 
Mallory design and application engineers) 

Sometimes you can't find exact -replacement 
capacitors, especially for some of the older or 
less popular equipment. Here are a few rules 
regarding simple substitutions. Obviously, some 
of these call for physically larger or slightly 
more expensive capacitors-but that's better 
than throwing away perfectly good equipment. 
In virtually all radio and TV applications, higher 
voltage ratings or higher capacities can be used 
at any time. 
Individual sections of multiple units can be 
connected together in parallel to obtain needed 
capacity, even though they are of different 
voltage ratings. The lowest voltage rating of all 
capacitors connected in parallel applies. 
Two like capacitors may be connected in series 
to provide a capacitor with a voltage rating 
twice as high. The capacity of each section must 
be twice the actual capacity required. Insulate 
lead between units and case of capacitor above 
ground potential. Equalizing resistors are not 
required. 
Regardless of the circuit-you can count on 
Mallory capacitors to do any service job-right. 
See your Mallory Distributor, today, and lay 
in a working replacement stock. 

MALLORYR R. MALLORY a CO. Inc. 

P. R. MALLORY a CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controls Vibrators Reslllilla Rec 

Power Supplies Filters Mercury and Zinc -Carbon Batteries 
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Fig. 1-Basic ignition circuit for 
magneto fired outboard motor. 
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Fig. 2-Ignition system shown here 

is similar to that used in autos. 
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Fig. 3-The new Oliver motors use 

this variation of the basic system. 
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Outboard Motorboat Electronics 

Basic principles in the operation of outboard motor ignition systems, 

generators, and starting systems are treated in this installment 

AFEW years ago an outboard motor- 
boat was simply an open skiff 

with a "kicker" on the stern and fish 
scales on the seats. But today, outboard 
motorboats are capable of cruising with 
the entire family aboard, and of travel- 
ling great distances, even far offshore. 
The recent development of motors with 
electric starting batteries and charging 
generators has brought a new era to 
outboarding, by making it possible to 
install almost any kind of electrical or 
electronic gear manufactured for 
pleasure -boat use. Since outboarders 
outnumber inboard boats by about ten 
to one and represent the fastest growing 
form of marine life today, they repre- 
sent a market for which the alert 
marine electronics agency must soon 
be fully prepared. Already, a number of 
outboard boats have been fitted with 
radiotelephones, direction finders, and 
depth sounders, and their number is 

sure to increase rapidly in the near 
future, A knowledge of outboard elec- 
trical systems is a coming necessity in 
the marine electronics business. 

The outboard -motor electrical system 
is divided into three separate parts, 
each of which varies considerably 
among motors of different manufacture. 
Circuits are classified as ignition, start- 
ing, and battery -charging. These will be 
taken up in turn. 

Ignition Systems 

Figure 1 shows the basic ignition cir- 
cuit of the usual magneto -fired out- 
board motor. A primary and secondary 

Fig. 4-The basic starting system 

is also similar to that of autos. 

coil are wound concentrically on a 

laminated iron core and are excited by 

a rotating field magnet. The system is 

timed so that at the moment of desired 
ignition, maximum current flows 

through the primary winding and the 
breaker points. At the instant of engine 
firing, the points open (any arc being 
absorbed by the shunt capacitor) and 
the resultant rapid collapse of the mag- 
netic field through the secondary wind- 
ing induces the necessary high voltage 
to jump the gap in the spark plug. Note 
that one side of both the primary and 
the secondary circuits are, as in auto- 
mobile ignition systems, grounded, the 
circuit being completed through the 
engine frame itself. 

As a matter of mechanical conven- 
ience and economy, the magneto coils 
and points assembly are located under 
the flywheel of the engine, and the 
field magnet is an integral part of, or 
attached to, the flywheel. 

The circuit shown in Fig. 1 is for a 

single -cylinder motor, and since most 
outboard motors use a two-stroke cycle, 
the magneto furnishes a burst of high 
voltage once for every revolution of the 
engine. Two -cylinder engines have two 
complete magnetos and sets of points 
under the flywheel, and the cylinders 
are fired -alternately. 

Multi -cylinder engines, such as the 
Mercury four -cylinder models, may 
have external magnetos driven by gears 
or a notched belt, with a distributor to 
route the high tension to the proper 
cylinders in their firing order. 

The first Evinrude put on the market, 
almost fifty -years ago, had an ignition 
system using principles somewhat simi- 
lar to those of our automobiles, as 

shown in Fig. 2. Here, a conventional 

type of high-tension coil is excited by 

an ignition battery. At the time of fir- 

ing, the points open, again causing a 

rapid collapse of the magnetic field 
through the multi -turned secondary 
winding and generating high voltage 
for the spark plug. For many years 
this system was in discard, but the last 
couple of years have seen its return in 
motors such as the Fageol and the 
largest Mercury motor. Distributors are 
used to route the high-tension to the 
cylinders in firing sequence. 

The circuit of Fig. 3, which is used 
in the new Oliver motors, is a varia- 
tion on the battery system where an 
external high-tension coil is excited by 
current induced in a low voltage mag- 
neto winding under the flywheel. The 
purpose here is to keep the high -voltage 
circuits to the minimum possible length 
and out in the open where they can be 
easily serviced. 

These, then, are the basic circuits 
used for ignition in all Df our modern 
motors. However,, individual designs 
have, of course, a number of variations. 
For example, motors such as the Scott - 
Atwater, Evinrude, and Johnson have 
idling cut-out switches, which disable 
one of their two cylinders at idling 
speed so that the motor will slow down 
satisfactorily. The cut-off switch is actu- 
ated by crank -case pressure, and when 
this drops to a predetermined level, one 
of the primary coils is grounded. A 
sidelight on this particular form of 
switch is that the terminal is a conven- 
ient one to use for the installation of an 
electric tachometer, which must be con- 
nected to the primary of the ignition 
circuit. 

Other cut-out switches arc used to 
prevent the motor from being started 
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by Elbert Robberson 

with the transmission in gear, or at 
high speed throttle settings. This is 
to safeguard the operator and make 
it impossible for him to start the engine 
and have the boat race away from un- 
der him. These switches may be either 
of the mercury or mechanical types. 

Starters 

The principles of the basic starting 
circuit are shown in Fig. 4, and are 
quite similar to those in automotive 
use. A heavy lead connects from the 
battery to the motor -starting solenoid, 
which is physically located on the starter 
motor itself. The ground return is 
through the motor block and a heavy 
cable back to the battery. A relatively 
low current, flowing when the start 
button is depressed, actuates the sole- 
noid, closing the starting contacts. A 
Bendix-type gear engages the starting 
motor with the flywheel only while the 
motor is actuated. The choke lever is 
also actuated by a solenoid, energized 
by a push-button switch. 

Generators 

Two systems of battery charging are 
used. That shown in Fig. 5 is the gener- 
ator and regulator scheme used on 
Evinrude and Johnson motors. Here, a 

miniature automotive type dc generator, 
which is driven by a belt from the fly- 
wheel, supplies battery -charging cur- 
rent through a miniature voltage regu- 
lator and a dashboard ammeter. On 
these particular motors there are power - 
take -off terminals, supplied on a ter- 
minal box, for the connection of low - 
drain external circuits, such as lights, etc. 

[Continued on page 26] 

Here's How ONE Service Job 

Creates Continuing Profit! 

Jiecerokz 
eefeleuv 

Here's the answer to a serviceman's 
problem-a way to end cartridge -replace- 
ment headaches for all time and still look 
good on the profit report! Power -Point 
Mounts fit virtually all phonographs! 

YOU install Power -Point Mounts just ONCE and 
after that, just keep on profiting. Without strain 
you'll still get the replacement business selling 
Power-Points-cartridge plus needles in a single 
unit. You or YOUR CUSTOMER can install a 
Power -Point in seconds! Strictly profit for you 
through and through! 

What's more, Power -Points end your inventory 
problems. They're color -coded. You stock just 
three styles of mounting mechanisms and seven 
types of Power -Points to service ALL popular - 
brand phonographs! 

Your customers will love you for it! Point out that 
they'll never need to leave their unit for cartridge/ 
needle service; that THEY install needle and cart- 
ridge in seconds once you've attached the mount; 
that they pay less for a fresh Power -Point cartridge 
with two needles than they're used to paying for 
the needles alone! And the color is all they need to 
remember to get an exact replacement! Push 
Power -Points - it's good business ! 

Ash your E -V Distributor about Power -Point Mounts 
3 POWER -POINT MOUNTS 

Model PFTl, fixed mount, 50e list 
Model PT -1, turnover mount, $1 list 
Model PT -2. turnunder mount, $1 list 

E -V POWER POINTS 
Model 51-1 (red) two 1 -mil sapphire tips, $3.95 list 
Model 52-2 (green) two 2 -mil sapphire tips. $3.95 list 
Model 53-3 (black) two 3 -mil sapphire tips. $3.95 list 
Model 58 (blue) one 1 -mil, one 3 it sapphire tip. $3.95 list 
Model SODS (orange) one 1 -mil diamond, one 3 -mil sapphire tip $21.50 list 
Model 785 (white) one 1 -mil. one 3 -mil sapphire tip, $4.20 Ilst 
Model SODS (pink) one 1 -mil diamond, one 3 -mil sapphire tip. $21.50 list 

E LECTRO -VOICE, INC. BUCHANAN, MICHIGAN 

Export: 13 East 90th Street. New York 16, U.S.A. Cables: ARLAB 
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NOWADAYS there are 5 basic 
types of Electronic Service Firm, 

to wit: 1) the firm that does Radio-TV 
servicing exclusively; 2) the firm that 
does some Industrial Electronic serv- 
icing as well as Radio-TV servicing; 
3) the firm that does Industrial Elec- 
tronic servicing exclusively; 4) the In- 
dustrial Electronic service specialists 
who also do some Radio-TV servicing; 
5) the service departments of indus- 
trials, or municipalities, or utilities, 
which use electronics devices and which 
only service their own equipments 
whether it be closed-circuit TV or 
Counters or 2 -way mobile radio. 

During April 1957 we sent to every 
tenth service firm name on our list a 

questionnaire relating to their present 
and planned future activities, etc. Ex- 
actly 4,998 questionnaires were sent out, 
and within one month 582 replies were 
received. Our records indicate there are 
44,500 radio -TV service firms and 
4,750 Industrial Electronic and/or 
Commercial Communications service 
firms in the USA. Thus our survey was 
rather comprehensive and reached a 

representative cross-section of servicers 
in each category in all 48 states, the 
District of Columbia and US Terri- 
tories. 

For the edification of you subscribers 
who did not receive a questionnaire, 
here it is in detail. 

You'll note that we did not ask par- 
ticipants to give their name or com- 
pany affiliation, nor did we ask "loaded 
or trick" questions because we sought 
optimum accuracy. 

In analyzing and evaluating the re- 
plies we bróke them into two distinct 
groups comprising those service firms 
whose gross income (55% or more) is 
derived from radio -TV servicing, and 

ELECTRONIC SERVICE FIRMS 

ANALYSIS 

TABLE 1 

Type of Servicing Done by Radio TV Service Dealers 

In :his classification only service firms re- 
porting that 53% or more of their annual 
volume accrued from repairing radios and/or 
television are included. Firms reporting that 
over 50% of their service volume accrued 
from Industrial Electronics and/or Com- 
mercial Communications servicing are cov- 
ered under the Industrial Service classifica- 
tion analysis. 

Analysis of $ Service Volume 

23.4% or 9,945 shops do Radio/TV servicing 
exclusively 

42.1% or 17,892 shops say Radio/TV servicing 
is 90-100% of their gross 

28.1% or 11,942 shops say Radio/TV servicing 
is 80-90% of their gross 

1.6% or 724 shops say Radio/TV servicing 
is 70-80% of their gross 

4.8% or 1,997 shops say Radio/TV servicing 
is 53-70% of their gross 

In % of Average Service Shop 

Radio-TV Mobile 2 -Way Hi-Fi - PA Teletype & Industrial Industrial 
Service % Radio Service % Intercom Office Mach. Electronics Electronics 

Service % Service % Prod. Equip. % Research 
Equipment % 

100 % 
95.5% 1. % 3. % .06% .38% .04% 
85.6% 3.4% 6.5% 1. % 3.4 % - 
53.3% 9.9% 19.7% 1.5 % 8.6 % 7. % 

those service firms, who because less 
than 50% of their income is derived 
from radio -TV servicing, must be cat- 
egorized as being Industrial Electronic 
servicers. 

An outstanding fact brought to light 
by our survey, and it should be stressed 
strongly, is this: Only a small percent- 
age of the Industrial Electronic Service 
Firms purport to do any radio/televi- 
sion servicing now-and in the main 
they make it very clear that they do 
not intend to go after any additional 
radio -TV service business in the fore- 
seeable future. By the same token, a 

relatively high percentage of the firms 
that now are primarily engaged in ra- 
dio -TV servicing state that they do in- 
tend to extend their activities into In- 
dustrial Electronic Servicing at some 
future date. At present, 93% of the 
nation's radio -TV service firms derive 
70% or more of their gross from ra- 
dio -TV servicing, whereas only 7% 

derive as much as 30% of their in- 
come from Industrial Electronic serv- 
icing. Yet the survey indicated that in 
the near future upwards of 25% of the 
radio -TV service firms anticipate that 
their gross from Industrial Electronic 
Service activities will increase anywhere 
from 10% to 30% over present levels. 

Stated another way, radio -TV serv- 
ice firms need not expect any great 
competition from Industrial Electronic 
Service firms insofar as the home mar- 
ket is concerned, but by the same token 
industrial electronic service firms can 
expect more and more competition 
from their radio -TV service contempo- 
raries. In truth, the Industrial Elec- 
tronic Service firms will not "feel" this 
competition because they can hardly 
handle the volume of business current- 
ly available. There's a very serious man- 
power shortage of technicians com- 
petent to service the myriad of indus- 
trial installations now extant. 

Getting back to the survey itself- 
you can see that in effect it allowed us 
to differentiate between firms that 
specialize in radio -TV servicing as con- 
trasted to firms that basically are en- 
gaged in doing industrial electronics or 
commercial communications servicing. 
For example, if any reply to the second 
sentence in question "IV-SPECIAL" 
indicated that over 53% of the re- 
plier's business is radio/TV repairing, 
we automatically knew that that par- 
ticular firm was not to be classified as 
an Industrial Electronic Service Firm. 

Now if you are a radio/TV service 
shop owner you can evaluate your 
status against "average" by referring 
to the adjacent Table 1 which breaks 
down the "types of servicing done." 
For example, you know whether 90 to 
100% of your income is derived from 
radio/TV servicing or whether 80 to 
90% comes from radio/TV servicing. 
If, for example, 90 to 100% comes from 
radio/TV work, then, if yours is an 
"average shop"-1 % of your income is 
from servicing mobile 2 -way radios 
3% from servicing Hi-Fi and P.A., 
.06% from servicing electronic office 
machines, etc. 

Likewise, if 80 to 90% of your 
volume is from radio/TV, then 3.4% 
of your business probably is derived 
from Mobile 2 -way work and 6.5% 
from Hi-Fi-P.A. if your operation is 
"average." You can use our other 
statistical findings as a guide should 
your operations be dissimilar to an 
"average" shop. 

Of the 9,945 shops now engaged 
solely in radio/TV servicing, 71% say 

they do not expect to broaden out into 
industrial electronic servicing in the 
near future while 21% report that they 
are contemplating that move and 8% 
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are still indecisive. Of the 17,892 shops 
who report that at present over 90% of 
their business is now derived from 
radio/TV servicing, 80% report that 
they intend to expand and make a 

stronger effort to obtain Industrial 
Electronic servicing business s o o n, 

while 20% report, in effect, that they 
will go along on their present basis. Of 
the 11,942 shops reporting that radio - 
TV servicing now constitutes over 80% 
of their income, almost 94% report 
that they intend to concentrate more 
and more intensely on Industrial serv- 

icing while 6% will hold to the status 
quo. Almost every one of the 724 shops 
who now do 70%-80% in radio/TV 
servicing and almost every one of the 
1,997 shops who now do from 53% to 

70% of their volume in radio/TV serv- 

icing report that they plan much more 
aggressive efforts to obtain Industrial 
service work. In fact, 12% of the latter 
group report that they are gradually 
giving up radio/TV servicing in order 
to concentrate 100% in the Industrial 
service business. 

Years In Business 

The average Radio-TV Service Dealer has 

been in business 11 years 2 months. 

2,975 or 
850 or 

13,175 or 
9,350 or 
4,250 or 

11,900 or 

7% in business 
2% in business 

31% in business 
22% in business 
10% in business 
28% in business 

1 year or less 

1 to 2 years 
3 to 5 years 
5 to 10 years 

10 to 20 years 
20 years or more 

42,500 or 100% (total) 

Recapitulation of the 42,500 firms 
engaged in Radio/ TV servicing 

44.8% or 19,040 shops 
are operated as 1 man shops 

29.2% or 12,410 shops 
have 1 employed technician besides owner 

8.7% or 3,697 shops 
have 2 employed technician besides owner 

13.8% or 5,865 shops 
have 3 employed technician besides owner 

3.5% or 1,488 shops 
have 5 employed technician besides owner 

The average (of the 42,500 service shops), 
has 1.55 employed technicians in addition to 
the owner -serviceman. 

$ Investment 
44,500 Radio-TV Service Firms have $162,- 

169,550 invested in stock consisting of tubes, 
components, instruments and fixtures, but 
not including receivers, Hi-Fi, etc. 

Shops have investments ranging from a 

low of $250 to highs exceeding $20,000. The 
average shop investment is $4,273. 

3% or 1,275 shops have $ 500 or less invested 
11% or 4,675 shops have $500-1000 invested 
40% or 17,000 shops have $1000-3000 invested 
24% or 10,200 shops have $3000-5000 invested 
13% or 5,525 shops have $5000-10,000 invested 
9% or 3,825 shops have $10,000 or more invested 

What test equipment is owned and used 
by the average Radio-TV service shop? 

(To simplify this analysis -the following 
figures show approximately how many of 
the respective instruments are in use per 100 

service shops.) 
Tube Testers 109.9 Yoke -Flyback 
VTVM 102.2 Tester 11.3 
'Scopes 88.8 Dot -Bar Generator 11.3 
VOM's 73.7 Wheat Bridge 7.6 
Signal Generators 54.8 Audio Generator 5.7 
Alignment & Sweep Color -Bar 

Generators 49.1 Generator 5.6 
Condenser Square Wave Gen. 5.6 

Checkers 35.9 Variac 5.5 
Power Supplies & Isolating Transf. 5.4 

Batt. Eliminators 35.9 Field Strength Int. 
CRT-Tester-Rejuv. 22.7 Meter 5.4 
Signal Tracer 17.0 Grid Dip Meter 3.8 
Frequency Meter 13.2 Transformer 
Marker -Generator 13.2 Checker 2.2 

Vibrator Tester 2.0 

Now let us review the data provided 
by Industrial Electronic Service Firms. 

Industrial Electronics Service Firms 
Years in Business 

The average Industrial Electronic Service 
Firm has been in business 15 years 6 

months. 
910 or 20% have been in business 3 years or less 
636 or 14% have been in business 3 to 5 years 

1000 or 22% have been in business 5 to 10 years 
1136 or 25% have been in business 10 to 20 years 

865 or 19% have been in business 20 years or more 

4547 100% 

7% or 318 shops are operated as 1 man shops 
20% or 909 shops have 1 empi. tech. bes. owner 
27% or 1227 shops have 3 empi. tech. bes.'owner 
26% or 1582 shops have 5 empl. tech. bes. owner 
19% or 864 shops have 10 empl. tecn. bes. owner 
1% or 37 shops have 20 empl. tech. bes. owner 

100% 4547 

The average Industrial Electronic Service 
Firm has 4.9 technicians employed. 

* Of the 222 replies received (from 498 ques- 
tionnaires sent) 110 were from public util- 
ities, city, state police; airlines, etc., who 
indicated that their prime service activities 
relate to servicing their own mobile 2 -way 
radio -communications systems. 86 replies were 
from Independent Industrial Electronic serv- 
ice firms, many of which report that they 
are also engaged in servicing mobile, aviation 
and marine 2 -way radio besides servicing 
Industrial Production and Industrial Elec- 
tronic Research Equipment. 

TABLE II 

Analysis of Servicing Done By 

Industrial Electronics & Commercial 
Communications Service Firms 

The classification "Industrial Elec- 
tronics Service Firm" has been used in 
its broadest terms. For example, a Rail- 
road's electronics service department is 

responsible for servicing: the electronic 
safety devices along the right-of-way; 

the 2 -way and 3 -way radio -phone equip- 
ment from caboose to engineer, or en- 
gineer to signal tower; the 2 -way radio 
phone gear used on trucks by line -main- 
tenance crews; the closed circuit TV in- 
stallations at main ticket reservation 
branches; the public address installa- 
tions at railroad stations; the radio and 
TV systems aboard trains, etc., etc. In 
like manner the electronics serviceman 
working for an industrial manufactur- 
ing plant maintains the firm's 2 -way 
radio -phone equipment; the electronic 

counters, checkers or sorters; the auto- 
mation or "systems" devices; office ma- 
chinery, etc. 

39% are engaged in Indus. Corn. Serv. 100% 
20% are engaged in Indus. Com. Serv. 90-99% 
18% are engaged in Indus. Com. Serv. 70-89% 
12% are engaged in Indus. Com. Serv. 50-69% 
11% are engaged in Indus. Com. Serv. 30-49% 
0% are eng. in Ind. Prod. Equip. Serv. 100% 
1% are eng. in Ind. Prod. Equip. Serv. 90-99% 
1% are eng. in Ind. Prod. Equip. Serv. 70-89% 
1% are eng. in Ind. Prod. Equip. Serv. 50-69% 
6% are eng. in Ind. Prod. Equip. Serv. 30-49% 

91% are eng. in Ind. Prod. Equip. Serv. 
under 30% 

[Continued on page 23] 

TWO-WAY RADIO 
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VHF -A1 FOII: 

FLEETCOM Sr 
MOREL 500 -Ii 12 SERIES 

The FLEETCOM Sr. is rugged, compact, 

universal 6/12, VHF -FM 

two-way mobile corn- 

munications equipment 

for the Public Safety, 

Industrial, Land Transportation 

and other radio services. 

COMCO'S 17 years experience in 

design leadership and production 
"know-how" is engineered and built 
into every FLEETCOM Sr. unit. 

Model 
300-A8-6112 

Chassis 

AIRPORT VEHICLES 

GROUND STATIONS 
POINT.TO-POINT 

POWEIIFIIC: CIIMPACT! EFFICIENT! 

Model 300.15.6. 12 mobile package 

ATTENTION DEALERS! 
Write for auailable 

territories. 

DESIGNERS AND MANUFACTURERS Olii , ADIO COMMUNICATIONS EQUIPMENT 

cQUtUti'[caTIO OIPa'l', Inc. 

ANTENNAS 

REMOTE CONTROLS 

ACCESSORIES 

_Je t It, res: 

55 Watts output in low band 

Frontor rear mounts 

Case size 14"x131/2"x6"; 

Maximum output with minimum 

battery drain. 

UNIVERSAL! Instantly convertible for 6 

or 12 volt operation. 

COMPLETE! Heady for installation and 
operation. 

Exceptional value price 
ratio. 

QUALITY! 

LOURDER 1938 CORAL GABLES. MIAMI 34, FLORIDA 
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Compare the new Simpson Color - 
scope Model 458 with any oscillo- 
scope on the market. It is an 
advanced, seven-inch, high -gain, 
wide -band scope especially designed 
for color -TV service. Ideal for black 
and white, too. 
100% RESPONSE at 3.58 mc color - 
burst! 
DUAL bandwidth-narrow or wide! 
FLAT FREQUENCY RESPONSE, with- 
in 1 db to 4.5 mc! 
RISE TIME less than 0.05 microsecond 
(wide band) ! 

FULL RANGE compensated vertical 
attenuator ! 
Price complete with shielded input cable 
and Operator's 
Manual... $2 29.95 
Four accessory probes are 
available to provide the 
Simpson Colorscope with 
still greater utility. 

See your distributor 
for details or write - 

20+1 R.Sunit.iCu 
51ANNIVERSARY 
I. .f IMs,.., aU=I=S 

SIMPSON Electric Company 
WORLD'S LARGEST MANUFACTURER 

OF ELECTRONIC TEST EQUIPMENT 

5200 W. Kinzie St., Chicago 44, Illinois 
Phone: EStebrook 9-1121 

In Canada: Bach -Simpson Ltd., London, Ont. 

11951 TV-part 2 
by H. S. King 
Supervisor, Electronic Training Dept. 
Philco Corporation 

This second installment deals with the Philco chassis 

7L40 series with emphasis placed on automatic and 

remote control tuning, UHF adapters, and circuitry. 

7L40 Chassis Series 

The 7L40 chassis series are all verti- 

cally mounted types designed for instal- 
lation to one side of the picture tube as 

shown in Fig. 5. Variations in the chas- 

sis of this series include facilities for 

uhf, phonograph connections, automatic 
tuning with remote control, and changes 
in the output deflection circuits for 

various size picture tubes. 
All of the chassis that are equipped 

for automatic tuning also contain pro- 

visions for connecting one of the two 
remote control units available, the RC - 
10A and RC -30. A 12 -contact receptacle 

is provided on the back of the receiver 

cabinet for remote control connections. 

Top -Touch -Tuning System 

The automatic tuning system, known 
as "Top -Touch -Tuning" consists of a 

12 volt motor driven stepper assembly 
mounted on the rear of the vhf tuner. 

VIDEO IF 
PANEL 

SOUND 
PS NE L 

PANELOSC O . I aaç' $ PANÈL. 

Fig. 5-View of 7L40 vertically 
mounted chassis. 

A momentary contact switch, mounted 
on the top of the cabinet activates the 
system permitting consecutive channel 
selection or selection of only those chan- 
nels receivable. A selector rod on the 
cabinet rear provides the means of ad- 
justing the system to select only those 
channels that can be received in the 
area or to stop on every channel 
consecutively. 

The RC -10A remote control is a 

small plastic -case hand unit with a push- 
button switch and 30 feet of two -con- 
ductor control cable and plug. When 
the plug is inserted into the receptacle 
on the cabinet rear, the switch of the 
remote control is in parallel with the 
top -touch -tuning switch on the receiver 
and activates the automatic channel se- 

lector system in the same manner. 
The RC -30 is a deluxe remote control 

unit. It consists of the hand control, a 

30 -foot, five -conductor, flat -ribbon cable 
and a sub -chassis, illustrated Fig 6. 

This unit permits remote selection of 
the desired channel, control of volume 
and also turns the receiver power on 
and off. The hand unit contains a vol- 
ume control, an on -off contact switch 

Fig. 6-Photo of RC -30 remote con- 
trol tuning assembly. 

and the automatic tuning contact 
switch. The sub -chassis contains a step- 
down transformer (117v -12v), a relay, 
relay switch and connecting plug. The 
sub -chassis plugs directly into the re- 
ceiver's 12 -contact receptacle on the 
cabinet rear. 

Circuitwise, the automatic -tuning con- 
tact switch on the remote control unit 
connects in parallel with the top -touch - 
tuning button on the receiver and per- 
mits remote channel selection automat- 
ically. The volume control is connected 
in series with the B -plus voltage applied 
to the sound if stage to control audio 
volume. It is independent of the re- 
ceiver's volume control in operation but 
its maximum range is dependent upon 
the level to which the receiver's volume 
control is adjusted. The step-down 
transformer is continuously powered as 

long as the receiver is connected to the 
power line. The remote unit activates 
the relay switch through the step-down 
transformer. The relay switch alter- 
nately opens or closes each time the 
on -off button is depressed and the relay 
is energized, thus opening or closing the 
power line circuit. The RC -30 remote 
control circuits are illustrated in Fig. 7. 

7L40 Chassis Circuitry 
The tuners in the 7L40 chassis series 

are either 12 position or 13 position in- 
cremental types. The 13 position tuner 
has facilities for the installation of a 

uhf tuner adapter. The output of these 
tuners is a 45.75 mc if signal. The if 
printed wire panel contains 3 stagger 
tuned if amplifiers and the video de- 

tector. Maximum interference rejection 
is obtained in this system by the use of 
three traps in the input stage, two of 
which are tuneable to 47.25 me while 

[Continued on page 35] 
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Fig. 7-RC-30 remote control tuning 
assembly circuitry. 
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AD LIES 

[from page 3] 

cation for a license as a television 
serviceman and tendered a $33 check 
in payment. Preliminary to acting 
upon the application, the city license 
department asked for a police report, 
a formality which usually brings a 
statement of 'no police record.' In this 
case, however, the report said: 'In 1946, 
drunk, 15 days in the workhouse; 1947, 

disorderly conduct, 15 days in work- 
house; disorderly conduct again, 30 

days suspended; suspected forgery and 
suspected auto theft, released; 1948, 
second degree forgery, sentenced to St. 
Cloud reformatory; 1949 (and appar- 
ently out again) indecent assault and 
placed on probation; 1955, leaving the 
scene of an auto accident, 5 days in the 
workhouse; 1956, disorderly conduct, 
10 days suspended; driving after sus- 
pension of his driver's license, 30 days; 
1957, once again, driving after sus- 
pension of his driver's license, 30 days.' 

"To add to the insult, the $33 check 
which accompanied his request for a 

city permit bounced for lack of funds. 
The license committee recommended 
and the City Council promptly voted 
to deny the application. Without such 
a restrictive ordinance, this man might 
have gone his merry way as a self-styled 
television repairman, entering homes 
where women were alone or where 
only children were present, or where 
opportunities were wide open for theft 
or more serious crimes. Some time 
back when the City Council gave con- 
sideration to this type of ordinance, it 
was agreed that a tight ordinance 
should be adopted as a safeguard for 
all in St. Paul. Obviously, that view- 

point is paying oft. 
"It shouldn't be necessary to point 

out that persons at home would do well 
to insist upon proper identification 
from any person arriving with a tale 
of offering service. Reputable service- 
men welcome such queries and are 
willing to show their credentials; they 
know that such questions and evidence 
of their reliability are protection against 
the no-goods and the fly-by-nights." 

In every walk of life, in every industry 
or profession there are "sinners" who 

have on occasion run afoul of the law. 
(I've paid fines for overtime parking. 
My physician tells me that last month 
he was arrested for speeding. A neigh- 
bor of mine recently was hauled into 
court for burning grass clippings on the 
street). The mere fact that one has 
broken some law does not make him a 

hardened criminal, nor does it justify 
depriving him of the right to earn a liv- 
ing in his chosen profession. But, there 
are chronic offenders of law whose past 
records, like in the case cited by Mr. 
Langland, justify and require that they 
be barred from free access to homes 
where temptation can, and undoubtedly 
will, induce them to take advantage of 
the unwary. If licensing of radio/TV 
servicemen (and other in -the -home ser- 
vicemen) does nothing less than pre- 
vent scoundrels and hardened criminals 
from having easy access to homes, li- 
censing is justifiable and warrants sup- 
port of all parties concerned. Service- 
men, situated where licensing is re- 
quired, can hold their heads erect and 
say with pride, "I have been tried. My 
record has been scrutinized. I have not 
been found wanting." This would be 
a giant -step forward-one in which 
we would all take enviable pride. 

Our Format Change Next Month 

Early last year the majority of our 
subscribers, when asked whether or not 
they preferred to have ELECTRONIC 
SERVICING change its format to 
"King Size - 11 x 11 inches," voted for 
that change which was put into effect 
with our May 1956 issue. Since then 
many subscribers have reversed their 
opinion and now suggest that we re- 
vert to the "Standard Size" with text 
pages 7 x 10 inches. Many readers 
suggest that we sectionalize the maga- 
zine, too, keeping radio -TV articles 
apart from industrial service articles so 
that tear -outs and filing for future ref- 
erence can be done more easily. 

A magazine publisher must respect 
the wishes of his subscribers. Accord- 
ingly, next month ELECTRONIC 
SERVICING's format will be changed 
back to its former style. 

ELECTRONIC FIRMS ANALYSIS 

[from page 13] 

1% are eng. in ser. Ind. Elec. Res. Equip. 100% 
1% are eng. in ser. Ind. Elec. Res. Equip. 90-99% 
2% are eng. in ser. Ind. Elec. Res. Equip. 70-89% 
3% are eng. in ser. Ind. Elec. Res. Equip. 50-69% 
2% are eng. in ser. Ind. Elec. Res. Equip. 30-49% 

91% are eng. in ser. Ind. Elec. Res. Equip. 
under 30% 

Test Equipment Reported Owned & Used 
by Industrial Electronic Service Firms 

The huge amount of various specialized 
instruments owned and used by Industrial 
Electronic Servicers in addition to the more 
popular types made it unfeasible to break 
this classification down. 

Commonplace instruments used are: Tube 
Testers, VTVM's, VOM's, Signal Generators, 
Alignment and Sweep Generators, Power 
Supplies and Battery Eliminators, Condenser 
Checkers, Grid Dip Meters, etc., etc. 

The specialized types of instruments in- 

clude: Frog meters, Thruline and End Volt - 

Industrial Communications 
Mobile 2 -Way P.A. and 

Radio Intercom. 

meters, Modulation and Frequency Meters, 
Audio signal generators and analyzers, Mi- 
crovolters, Microwave panoramic analyzers, 
distortion meters, sound level meters, en- 
argicators, vibrotesters, wavemeters, radiation 
detectors, etc., etc. 

S Investment 

4,547 Industrial Electronic Service Firms 
have $34,874,900 invested in stocks consist- 
ing of tubes, components, instruments, fix- 

tures and accessories. 
Shops have investments ranging from a low 
of $505 to highs approximating $200,000. 
The average shop investment is $7,672. 

24% or 1094 shops have $1000 or less invested 
10% or 455 shops have 1,000- 3,000 invested 
10% or 454 shops have 3,000- 5,000 invested 
23% or 1045 shops have 5,000-10,000 invested 
29% or 1318 shops have 10,000-20,000 invested 
4% or 181 shops have 20,000 or more invested 

100% 4547 

Analysis In % Showing Types of Industrial Electronic 
Equipment That Is Serviced 

Industrial Production Equipments 
Automation, sorting, Indust. Elect. TV/Radio 
counting, selection Research 

devices, etc. 
69.8% 4.5% 2.0% 14.4% 4.6% 

Teletype ô 
Office Mach. 

4.7% 

D-57 CATALOG 
at your 

Authorized 
ERIE DISTRIBUTOR 

The new ERIE D-57 
Catalog, including the com- 
plete and enlarged line of 
ERIE Electronic Components 

and Corning Glass Works 
items, is ready. Your 
authorized ERIE Distributor 
has a copy for you. If he 
can't supply you, write us, 
giving his name. 

Make the ERIE Catalog 
Your Catalog 
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ERIE RESISTOR CORPORATION 
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BEST 
BUILT 

That's our claim-backed up by a solid majority 
of independent set makers who use them. guilt to 

one standard of quality-Blue Chip Quality- 
Magic Mirror Aluminized Picture Tubes mirror 
twice the light to create a picture twice as bright. 
Tell your supplier you'd rather have Tung -So!! 

Ahe e921/16" 

c TUNG-SOL 
Magic Mirror Aluminized 

PICTURE TUBES 

Radio Receptor Co., Inc., a pioneer in electronics, is 

completing installation of imported equipment to manu- 
facture a line of selenium rectifiers it claims will be 
smaller yet more efficient. The new rectifiers, to be 
trade named "Petti -Sel," represent an investment of 
more than $500,000 and more than a year of negoti- 
ations and planning. Production, under a process de- 
veloped by the Siemens companies of West Germany, 
will get under way in about a month, according to 
Hugo Cohn, president of Radio Receptor. 

Sprague Products Company, North Adams, Mass., 
recently received its fourth Friends of Service Manage- 
ment Award from the National Alliance of Television 
and Electronic Service Associations. Sidney L. Chertok, 
Sprague Sales Promotion Manager, left, is shown re- 

ceiving the bronze and marble plaque from Harrol 
O. Eales, NATESA West Central Vice President, at the 
recent association conference in New Orleans. The 
plaque compliments Sprague for "outstanding service 
in creating better customer relations" between set 
owners and the Television -Radio Service industry. 

Manufacturers' sales of receiving and TV picture 
tubes increased in May over the preceding month, 
RETMA reported. A decline was recorded, how- 
ever, in cumulative sales this year compared with 
the first five months of 1956. Producers sold 
32,836,000 receiving tubes worth $28,995,000 in 
,Vlay compared with 27,970,000 units valued at 
.25,384,000 sold in April and 33,015,000 worth 
$27,145,000 sold in May 1956. Cumulative receiv- 
ing tube sales for the first five months of this year 
totaled 185,847,000 valued at $159,147,000 com- 
pared with 188,619,000 units worth $152,680,000 
sold during the same period last year. 

Philco distributors report "no difficulty "in 
getting dealers with service facilities and independ- 
ent service shops to sign service agreements with 
Philco to provide free service to Philco radio and 
phonograph owners during the 90 -day free war- 
ranty period, reported Henry T. Paiste, Jr., Vice 
President -Service of Philco Corpration. The pro- 
gram, announced at the Company's June distribu- 
tor cnvention is designed to enroll 10,000 "Gold- 
plated" independent service operators and servicing - 
dealers to give broad national coverage. 

A practical and timely Transistor Home -Study Course 
espec'ally for electric service technicians has just been 
announced by the CBS tube division. Proclaimed to be 
an industry first, the course is designed to help the 
independent service -dealer take advantage of extra 
profits now available from servicing transistorized 
equipment. Profusely illustrated, the course is written 
in an easy "learn by using" manner. What the tech- 
nician learns he remembers," a company spokesman said, 
"because he does it himself... by making several prac- 
tical transistor devices he can keep and use." 

Formation of a nine -man group of promotion special- 
ists to concentrate solely on color television activities 
was announced recently by Joseph P, Bannon, General 
Sales Manager, RCA Victor Television Division, Radio 
Corporation of America. Heading the new group as 
Manager, Color Television Market Development, is 
Roger S. Drew who has had an extensive background 
in promotion and merchandising. Mr. Drew will have 
a representative in each of RCA's eight regions. 

Two completely new and comprehensive pro- 
motion campaigns were announced recently to 
Raytheon Receiving and Industrial Tube Distrib- 
utors by Raytheon's Distributor Sales Department. 
One, a personalized and sales stimulating promotion 
program for Raytheon Tube Distributors and the 
second, a business building program for service 
dealers. Continuance of the popular Raytheon 
Bonded Electronic Technician Program was also 
announced to Raytheon Sponsoring Bonded Dis- 
tributors. The Raytheon Business Building Pro- 
gram for service dealers provide a collection of 
window displays and streamers, indoor and out- 
door signs, sales helps, advertising aids, shop aids, 
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fl ashe s 
business supplies and service help. The Raytheon 
Business aids and service helps have been designed 
to assist service dealers in building business and 
boosting profits. 

Transistor sales during the first five months of this 
year increased substantially over the corresponding 1956 
period, RETMA announced. Sales of the semiconductor 
device during May also showed an increase over April 
and May of last year. Factory sales of transistors in 

May totaled 2,055,000 units with a dollar value of 
$5,636,000 compared with 1,774,000 transistors sold in 
April valued at $4,880,000. Cumulative sales of these 
devices during the first five months of this year totaled 
8,954,300 valued at $25,128,000 as against 3,628,000 
transistors worth $10,082,000 sold during the corre- 
sponding period of 1956. 

The first comprehensive exposition covering every 
phase of the making and the reproducing of sound and 
pictures opens September 17, 1957 in Chicago's famed 
International Amphitheatre. Slated for a six day run, 
the show will unify, under one roof, all industries such 
as television, radio, hi -fidelity reproducers and re- 
corders, tape, musical instruments, recordings, organs, 
sheet music, pianos, electronic parts and components, 
and other allied products. 

The TV industry is a competitive morass of too many 
low-cost, poorly styled, stripped down receivers ac- 

cording to David T. Schultz, president of Allen B. Du - 
Mont Laboratories, Inc. He spoke recently before a 
group of editors and writers at the unveiling of the 
firm's new television receivers and high fidelity phono- 
graphs. "I think most executives in the industry agree," 
Mr. Schultz said, "that manufacturers have gone too 
far in trying to outdo each other price -wise in order to 
get volume. There is now considerable upgrading of 
merchandising in the new lines being introduced this 
spring, and I think it's a healthy trend which can and 
will return TV manufacturing to a profitable business." 

Norman Ackerman, President of the Perma-Power 
Company, Chicago manufacturer, announces that the 
company has just completed a two week move to its 
own new and larger building which increases its pro- 
duction five times over its former headquarters. New 

equipment, extended assembly lines, better facilities 

to expedite orders more rapidly, plus additional key 

production personnel at the new plant assure continued 

high quality and service. This move marks the first step 

of the company's expansion program. 

A state organization of independent radio -tele- 

vision service groups was created at a recent meet- 

ing held in Cambridge by delegates from six Massa- 

chusetts cities. The organization is chartered as 

the Electronic Technicians Guild Of Massachusetts. 

Among the more pressing problems of the industry 

A 

Seated: Nicholas A. Averinos. L -R: 

Remo DiNicola, Albert N. Giddis, Gil- 

bert P. Clark, L. J. McEvoy. 

has been the need of uniform service charges and 
standard business practices, and public recognition 
of the electronic service industry as a high skilled 
technical profession having a unique part to play 
in 20th century technological society. 

Blonder -Tongue Laboratories is now offering to 
all its distributor's personnel and system installers 
a factory training course in the installation, opera- 
tion and maintenance of Closed -Circuit TV and 
Master TV Systems. The courses are handled on 
an individual basis to permit consideration of actual 
wired systems and to concentrate on the major fields 
of each distributor or operator. Certificates are 
awarded upon completion of the two and three 
day courses. 

Intensified plans for manufacturer participation in 
the promotion of National Television Week, Sept. 8- 

14, have been endorsed unanimously by the nation's 
leading TV set makers, RETMA announced recently. 

e E 
OR 

V 

All Tung -Sol radio, TV or Hi Fi tubes are engi- 
neered to one standard of quality-Blue Chip 

Quality. Whether they're for famous set makers 

or leading service dealers, Tung -Sol Tubes are 
identical in design and performance. Tell your 
supplier you'd rather have Tung -Sol! 

744 (eh (1/09 

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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OUTBOARD MOTORBOAT ELECTRONICS 

[from page 11] 

Figure 6 shows the circuit of the 
other battery -charging system, used on 
motors such as the Scott -Atwater, Mer- 
cury, Oliver, and Fageol. Here, alterna- 
tor windings on a laminated core are 
installed under the flywheel which con- 
tains a magnet. On engines that also 
have under4he-flywheel ignition mag- 
netos, these windings may be grouped 
around the ignition windings and ex- 
cited by the same magnet. Current out- 
put from the alternator coils is fed to 
a bridge -connected selenium rectifier, 
providing the battery with full -wave 

rectified alternating current for charg- 
ing. 

The dc generators are rated for a 

current output of 10 -amperes, while the 
alternators are nominally rated at from 
4 to 8 or 9 -amperes of dc output. Most 
outboard motors today employ a 12 -volt 
system with the exception of the 4 -cyl- 
inder Fageol, which has 6 -volts. Con- 
trary to automotive practice, where 
different manufacturers use a different 
ground polarity, the outboard motor 
people have apparently standardized on 
using a negative ground. 

STOP CB* WITH C -D 
*STOP PROFITLESS CALL BACKS by using C -D "BLUE BEAVERS"® 
The tubular electrolytic that actually improves original fac- 
tory performance. The built-in extra "factors of safety" 
insure call -back -free servicing, customer satisfaction and 
money in your pocket. "BLUE BEAVERS" are made exclusively 
for the service trade. 

SPECIAL! "BLUE BEAVER SERVICE KIT"- a practical assortment 
of "every day" tubular electrolytics in all -plastic dispenser. 
You pay only for the capacitors. Ask your distributor sales- 
man to show you the "BLUE BEAVER KIT" or write for details 
to Dept. RT -67 Cornell-Dubilier Electric Corp., South 
Plainfield, New Jersey. 

stop call backs... insist on 

e CORNELL-DUBILIER CAPACITORS 
SOUTH PLAINFIELD. N. J.: NEW BEDFORD. WORCESTER & CAMBRIDGE. MASS.; PROVIDENCE a HOPE 
VALLEY. R. I.; INDIANAPOLIS. IND.: SANFORD. FUOUAY SPRINGS & VARINA. N. C.: VENICE. CALIF.; 
e SUB.: THE RADIART CORP.. CLEVELAND. O.: CORNELL-DUBILIER ELECTRIC INTERNATIONAL. N. Y. 

BELT DR/VE SHEAVE 

POWER 
TAKE-OFF 

Fig. 5-Charging system used by 
Evinrude and Johnson motors. 

Complete Electrical Systems 

Details of the complete Evinrude bat- 
tery and charging system are shown in 
Fig. 7. Johnson motors also use the 
same circuit. These motors have sepa- 
rate under -the -flywheel magnetos for 
ignition, which are not shown in this 
diagram. Although power -take-off 
terminals are supplied on the junction 
box, it should be noted that the current 
to these terminals passes through a 
rather lengthy cable up to the ammeter, 
and back to the battery. High -current 
or voltage -sensitive devices, such as a 
radiotelephone, might not be expected 
to do their best if connected to these 
terminals, especially where an addition- 
al long run of wire must be used to 
connect to the set. However, these term- 
inals are convenient for connecting up 
any non -critical load circuits. In oper- 

SWITCH PANEL Terminal Code 

Terminrl 
Titter 

Circule 
(Wire) No. 

A 
B 
C 
D 
E 1; 

OIL PRESSU E 

INDICATOR 
LIGHT CONNECTOR 

TERMINALS 

c o o E 

G A 

D 

E 

MULTI -TERMINAL 

SPARE GROUND WIRE- CONNECTOR 
SWITCH PANEL TO 
MOTOR FRAME 

ating a radiotelephone, less voltage drop 
will be experienced if the telephone 
power circuits are connected to the 
solenoid switch "hot" terminal and the 
grounding stud, -or bolt, on the motor. 
These connections are preferable to con- 
necting to the battery directly, where 
wires might possibly become reversed, 
causing damage to the boat andjor 
equipment, and where they would pos- 

sibly deteriorate from any stray acid. 
Figure 8 shows the circuit used in the 

4 -cylinder Fageol outboard motor. Note 
here that battery, coil, and distributor 
type ignition is used, while the battery 
charger is an under -the -flywheel alterna- 
tor and a rectifier. 

Fig. 6-Charging system used on 

Scott -Atwater, Mercury, and others. 

The circuit of the Mercury "Mark 
75" 6 -cylinder motor is shown in Fig. 9. 

This motor uses battery, coil, and dis- 
tributor -type ignition, but with a varia - 

OIL PRESSURE 
SENDING 
UNIT 

SPARE GROUND WIRE- 
SWITCH PANEL TO 
MOTOR FRAME 

SPARK PLUGS 

IGNITION COIL 

RECTIFIER 

et-. CHOKE 
SOLENOID 

STARTER 
SOLENOID 
SWITCH 

l 

GROUND WIRE 
TO MOTOR 
'FRAME 

N 

ALTERNATOR 
(IN FLYWHEEL) 

BATTERY HOT 
CABLE 

6 VOLT BATTERY 

BATTERY GROUND CABLE 
TO MOTOR FRAME 

Fig. 8-Wiring diagram for the 4 -cylinder Fageol outboard motor. 
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Fig. 7-Wiring diagram of the John- 

son and Evinrude electrical systems. 

tion from usual practice, in that two 
coils and sets of points are used. This 
is due to the fact that at its rated oper- 
ating speed of 5800 -rpm., a single coil 
and set of points would be called upon 
to deliver 580 sparks per -second to feed 
the 6 cylinders-too much to expect. So 

the job is therefore given to two separate 
coils and sets of points which fire al- 

ternately. A single distributor routes the 
output from both coils to the cylinders 
in firing sequence. 

The battery -charging system uses an 
under -the -flywheel alternator and an ex - 

Y 

z 

sr RrEA face /0 
(EaAYYARO) 

ternal rectifier, bridge -connected, giving 
full -wave rectified ac to the 12 -volt bat- 
tery. 

The starting circuit of the Mercury 
"Mark 75" is also a little out of the 
ordinary. This is due to the fact that 
that "Mark 75" has no reverse gears. 
Instead, the motor itself is designed to 
run either backward or forward at the 
will of the operator. So, naturally, the 
starter motor must be able to run in 
either direction to start the engine going 
ahead or going astern. To accomplish 
this, a special generator is required with 
ahead and astern connections which are 
fed current by one of two solenoids, 
actuated by switches in the operator's 
control handle. 

The Mercury people recommend the 
connection of external circuits directly 
to the battery terminals. 

Figure 10 shows the under -the -fly- 

wheel circuits of the Oliver ignition and 
alternator system. One coil with two 
pairs of "point" contacts is used to 
supply primary current to either of the 
two external high-tension coils in se- 

quence. Additional under -the -flywheel 
coils generate alternating current which 
is fed to the external selenium rectifier. 

FLYWHEEL 

sec 

STARTER 
MOTOR 

ER 

LAI 

l<E./rEE 

.vo 2 
Or Ao,. Co/AS `.\ E4 

R.Cr,.AEA 

/A/TEµ L _A/1_,- 
WIRING MSRNESS L 

AIN-01 agr 
µre 

44R" 

c4 

aLAt< 

gG N/ERNAL n 
2 .ocr 6.vrE. A/Rme HARNESS 

Axe cc, ea roc 

STARTER 
OOIrOH 

JHMOEE(N"IAEJ 

o 

REY/EraRS 

4ASa' -Avl 4-...r" 
.nAás 

SWATCH 
/bH/,/"RC;ORE 

A ) 
A -ALTERHATOR I JON/T/OH 
E-CRO1CO 
a -Ace r.e 

PRIMARY COIL 

TO IGNITION 

KLEMM 
BRIDGE FOOT. 

GENERATING COILS 

Fig. 10-A single coil and two sets 

of points are used in this system. 

Installation of Accessories 

In installing electronic gear on out- 
board boats, the same cautions regard- 
ing current consumption that apply to 
inboard boats should be followed. Since 
power availability from the battery 
charger may rate from an approximate 
low of about 24 watts for one motor to 
120 watts for others, care should be 
taken before selling or attempting to 

[Continued on page 31] 

PHONO 

RECORDER 

DRIVE KIT 
Specially Priced 

For A Limited 

Time! 

CONTAINS 9 DRIVES 
TO SERVICE ALL RCA 
MODEL PHONOGRAPHS 

AND RECORDERS 

Pick up extra work . .. extra 
sales ... during the summertime 
TV lull . . . by repairing your 
customers' phonographs, record 
players, tape and wire re- 
corders. Exact factory replace- 
ments in clear plastic storage 
box. Buy now while you save! 

P-500 Kit 

DEALER 
NET 

GENERAL CEMENT MFG. CO. 
Division of Textron Inc. 

400 South Wyman Street Rockford, Illinois 

Fig. 9-Electrical sytem of the Mercury, "Mark 75" 6 -cylinder motor. 
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FOR HOUSE CALLS 

- it's 

H E WAN 
FEATHER WEIGHT 

INSTANT 
SOLDER GUN 
FITS TUBE CADDY-Takes Half 
the Space of Transformer Guns 

SMALLEST SOLDER GUN 
WEIGHS ONLY 8 OUNCES - but 

POWER -PACKED AT 150 WATTS 

and 
SOLDERS IN SECONDS 

No heavy bulky transformer - 
sturdy lifetime tip-never wears or 

bends-effective spotlite 
Model G14 with '/q " tip - $7.95 
Order from your distributor today 

HEXACON ELECTRIC COMPANY 
593 W. CLAY AVE., ROSELLE PARK, N.J. 

SERVING INDUSTRY AND CRAFTSMEN 
FOR A QUARTER OF A CENTURY 

"There's nothing wrong with 
you, doctor, that a new 
JENSEN NEEDLE 

won't fix up." 

THE WORK BENCH 
Service Problems And Their Solutions 

by PAUL GOLDBERG 

Service Manager 

THE following are a few odd trou- 
bles that occur in television receiv- 

ers. Methodical trouble shooting is of 
the utmost importance in solving these 
problems. 

Philco RAF 41-D-1 

The receiver was turned on and it 
was observed that there was insufficient 
vertical size. The vertical oscillator, / 
7N7, and vertical output tube were re- 
placed individually but had no effect. 
The diagram was then studied. This 
receiver utilizes / the 7N7 as an or- 
dinary blocking oscillator. The vertical 
output section uses a 6BQ6. This tube 
is normally used in a horizontal output 
stage and its characteristics prevent the 
use of a cathode vertical linearity con- 
trol. Thus you will note the vertical 
linearity control is located in the grid 
circuit of the 6BQ6. The screen voltage 
required for this tube in this circuit is 
somewhere around 85 volts. Thus we 
see the use of resistors R709 and R708 
in a voltage dividing network. Knowing 
these facts, voltage checks were made at 

VERTICAL OUTPUT 

TO VERTICAL 
OSCILLATOR 

TO - \ - 0240V 
NEGATIVE 
VOLTAGE DEFECTIVE 

TO TORE 

Fig. 1-Open condenser caused re- 

duced height in Philco RF -D-1. 

the plate and screen of the 6BQ6, but 
the voltages were found to be about the 
correct value. The vertical linearity of 
the picture seemed normal so we elim- 
inated the possibility of a leaky coupling 
condenser. Condenser C703 across the 
secondary of the vertical output trans- 
former was checked for leakage but was 
found to be satisfactory. Resistors R819, 
R818, R702 and the height control R706 
were all checked for value and found to 
be correct. Before going so far as to 
replace the vertical output transformer 
or the yoke, filter condenser C704 was 
bridged with a new filter. When C704, 
the screen bypass condenser was bridged, 
the height became normal. The defec- 
tive C704, 20 mf, was then replaced with 
a new 20 mf, filter. The receiver then 
functioned properly. 

When the defective capacitor was 
checked it was found to be open. This 
open bypass condenser caused the screen 
grid to act in a degenerative fashion, 
thus lowering the output current of the 
6BQ6. 

DuMont RA -112 

The receiver was turned on and it 
was seen that the video was very weak 
and on some stations was barely visible. 
The sound however, was satisfactory. 
The diagram was then studied and it 
was observed that the sound was taken 
off at the plate of the second video if, 
V206. Thus, because the sound was 
normal we eliminated the possibility of 
trouble in the tuner or first and second 
video if circuits. The third video if tube 
V207, fourth video if tube V208, video 
detector V209A, 6ÁL5, and the video 
amplifier, V210, 6AC7, were all replaced 
individually but had no effect. The scope 
was set up and a wave form check was 

This Month's Problems: 

a) Insufficient Height 

b) Weak Picture 

made at the plate of V210, 6AC7, the 
video amplifier. The signal was much 
too weak and barely distinguishable. 
The signal was also weak at the grid of 
V210 and at the diode plate of V209A. 
Next, voltage checks were made at the 
plate, screen, and cathode of V207, 
6BA6 and V208, 6BC5 and found to be 
approximately correct. The ohm -meter 
was next set up and resistance checks 
were made, starting at the plate of the 
video detector circuit V209A. The peak- 
ing coils L219, L205, L201, and L203 
were all measured and checked correctly. 
A resistance check was next made from 
pin 7 of V209A to ground. Here the 
ohm -meter measured about 6 ohms to 
ground. This was the trouble. The 
circuity was examined and C220, 2.5 
mmf. was clipped off its ground connec- 
tion. When this was done the ohm- 
meter no longer measured 6 ohms to 
ground, but now measured 3900 ohms 
to ground which was correct. When the 
shorted C220 was removed and a new 
2.5 mmf. was installed the receiver then 
fuctioned properly. I 

iTH 
VIDEO 

68E5 
V208 

3RO 
V,DEO 

68A6 
V20T 

L2/9 

V2094 
1/26áLS 

VIDEO DETECTOR 

L205 

0220 
TP 1It![F 

TO 
CATHODE 

OF 
ORT 

5 V2,0 
GALT 

LSO VIDEO OUTPUT 

2 LAN 

DEFECTIVE 

2110 
V,OEO IF 
6A06 
V206 

TO SOUNO IF 

Fig. 2-A weak picture in this DuMont 
was caused by short in C220. 
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Video s sou 41£014 , DATA SHEETS CBS 

YOUR AEROVOX 

TV 
ELECTROLYTIC 

CAPACITOR 

REPLACEMENTS 

TYPE AFH (85°C) 
TWIST -PRONG 
ELECTROLYTICS-,. 

the most complete line in the industry, 
more exact -duplicate replacements than 
anyone else. All AFH units offer improved 
hermetic -sealing, sturdy terminals and 
mounting prongs; hi -purity aluminum foil 
construction throughout. 

t>sL 

TYPE PRS (85°C) 
TUBULAR 
ELECTROLYTICS... 

compact capacitors in aluminum cans 
with cardboard insulating sleeves. Avail- 
able in a complete selection of singles, 
duals, triples and multiples. Insulated, 
stranded copper wire leads standards on 
all units - 

.r 

'TYPE PR WAX - 
FILLED TUBULAR 
ELECTROLYTICS... 

popular and economical units in card- 
board tubes manufactured to the same 
high standards as more expensive metal - 
cased types. These are exact -duplicate 
replacements for TV receivers and an- 
tenna rotating devices. 

TYPE SRE 
"BANTAM" 
ELECTROLYTICS... 

small in size but big in performance. 
Hermetically sealed in aluminum cans 
and furnished with cardboard insulating 
sleeves. Perfect for limited space assem- 
blies and miniaturized low voltage 
circuits. 

All these popular Aerovox TV electrolytic capaci- 
tors are always carried in stock by your local 
Aerovox Distributor. Ask him for your free copy 
of the complete Catalog with detailed listings 
and information on all Aerovox components. 

QEROV°X CORPORATION 

DISTRIBUTOR SALES DIVISION 
NEW BEDFORD, MASS. 

In Canada AEROVOX CANADA LTD., Hamilton, Ont. 
Export. Ad Aur.emo, Inc., 89 Broad Se., New York, N Y 

Coble. Aur,cmo, N. Y 

Mfr: CBS 

Card No: CBS 160+-1 

Section Affected: Sync. 

Chassis No. 1601/1602 

Symptoms: Horizontal pulling. Unstable hori- 
zontal hold. 

Cause: Leaky C7-1. 

What To Do: 
Replace C7-1, .022 mf. 

Mfr: CBS 

Card No: CBS 1601-2 

Section Affected: Sound 

Symptoms: Sound buzz. 

Cause: Shorted winding in L5-2. 

What To Do: 
Replace L5-2. 

Chassis No. 1601/1602 

Mfr: CBS 

Card No: CBS 1601-3 

Section Affected: Raster 

Symptoms: Lack of width. Blooming. 

Reason For Change: Circuit improvement. 

Chassis No. 1601/1602 

What To Do: 
Change: C8-10 (1500 mmf) to 1200 mmf. 

C7=/ 

-----II 

V 7A 
1/2 6SN7 
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CBS V spi seul slue c DATA SHEETS 

DRESS F/LAMENT LEADS 
AWAY FROM 1X2 

A/W` 
R/6-/ 

.O/m 

128M7 

/2AX4 

/2CÚ6 

Mfr: CBS 

Card No: CBS 1601-4 

Section Affected: Sync. 

Chassis No. 1601/1602 

Symptoms: Horizontal pulling at low contrast 
levels. 

Cause: Defective video detector crystal. 

What To Do: 
Replace D4-1 1N64. 

Mfr: CBS 

Card No: CBS 1601-5 

Section Affected: High Voltage. 

Chassis No. 1601/1602 

Symptoms: No high voltage. Repeated failure 
of 1X2B due to arcing. 

Reason For Change: Circuit improvement. 

What To Do: 
Dress filament leads away from 1X2. 

Mfr: CBS 

Card No: CBS 1601-6 

Section Affected: Raster 

Symptoms: Lack of width. Pix blooming. 

Chassis No. 1601/1602 

Cause: R16-1 has changed value changing fila- 
ment voltage of 12CU6 horizontal output. 

What To Do: 
Replace R16-1; 46 ohms, 25W. 

Antenna 

TOWERS 
for TV-AMATEURS 
COMMUNICATIONS 

.. 'rom Aermotor Corn - 
pc n --since 1888 lead- 
en n the manufacture 
. f Steel Windmill Tow - 
O R. 

Check these features - 
they're found in all 
Ae:rrrotor Towers. 

SELF SUPPORTING - no 
cumbersome guy wires. 
HEAVILY GALVANIZED 
AFTER FABRICATION- 
completely protected 
against rust. 
EASILY ASSEMBLED 

STRONG-towers safely 
sustain loads of 15001bs. 
-safe in windsto85NIPH. 

I TYPE MI -98 
For TVAntenna up 
to G square feet of 
projected area. 
Heights to 100'. 

in TYPE MP -5 

For Amateur Beams 
up to 20 square feet 
of projected area. 
Heights to 97'3". 

TYPE MP -9 
(Not illustrated' 

Meets "RETMA" 
Standard TR -116 
SFecifications. 
Heights to 123'5" - 

Write today for 
complete informa- 
tion on Aermotor 
Steel Antenna Tow- 
ers and an Aermotor 
Franchise in your 
ter-itory. 

42 

AERMOTOR COMPANY 
2500 W. Roosevelt Road Chicago 8, Illinois 

Dept. ES -8 
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MOTORBOAT ELECTRONICS 

[from page 271 

install any heavy -drain equipment to 
insure that motor operation will keep 
the battery charged. 

Special battery packs are available, 
which incorporate an outboard -motor 
battery charger, that can be plugged 
into a shore line to bring the battery 
up while the boat is not in use. 

The radiotelephone ground -plate 
problem is somewhat aggravated on 
small high-speed boats, but this essential 
part of the installation should not be 

overlooked. The outboard motor itself 
is entirely insufficient as a ground for 
efficient transmitter operation. On some 
boats it may be possible to attach thin 
narrow strips of copper to both sides 
and the bottom of the keel, or on lap - 

strake boats, on several of the lower 
planks. 

Another suggestion is to lay a screen- 

ing of bronze window wire, or prefer- 
ably, copper screen, flat against the 
bottom of the boat on the inside, secur- 
ing it in place by the liberal use of 

copper tacks. While this "ground plate" 
will have no direct connection with the 
water, the capacitance of the large area 

of screening to ground should permit 
fair telephone operation. 

On Fiberglas hulls, it is suggested that 
a thin copper sheet can be laminated to 

the bottom of the boat on the outside, 
using epoxy resin, such as is used for 

securing Fiberglas patches to hulls. This 
will cure at ordinary air temperatures, 
providing a firm bond. Suitable ma- 
terial is available from suppliers of 

plastic products. When installing a 

ground plate in this manner, the copper 
should be squeegeed very carefully so 

air pockets do not form which would 
damage the bonding to the hull. To 
run a ground bolt through a plastic 
hull, drill and tap the hole, then dunk 
the the bolt in resin before screwing it 

in from the outside. Install a rubber 
washer, as well as a bronze washer, 
and terminal nuts, of course, on the 
inside of the hull. 

Go at it properly, and there is no rea- 

son why the vast outboard boating 
market should not soon become an im- 

portant part of your marine -electronics 
business. N 

ELECTRONIC SERVICING AUGUST, 1957 

Videct Stzeed seu selena c DATA SHEETS 

Mfr: Firestone 

Card No: F13G-168-1 

Section Affected: Sync. 

Model No. 13-G-168 

Symptoms: Poor stability-Picture jitter at high 
contrast settings. 

Cause: Field pick up by the CRT control grid 
lead. 

What To Do: 
Dress CRT grid lead away from sync. tubes 

on chassis by use of spring fastened to 
yoke bracket 

Mfr: Firestone 

Card No: F13G-168-2 

Section Affected: Sync. 

Symptoms: No vertical hold. Horizontal normal. 

Cause: Defective Integrator network. 

What To Do: 
Replace printed circuit unit 76X7. 

Model No. 13-G-168 

Mfr: Firestone 

Card No: F13G-168-3 

Section Affected: Raster 

Model No. 13-G-168 

Symptoms: Poor vertical linearity. Lack of 
height. 

Cause: Defective C35A-loss of capacity. 

What To Do: 
Replace C35A, 100 mf. 

FIRESTONE 

TO OSC. 

V 7B 
/2AV7 
PHASE 
SPL /T. 
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FIRESTONE Videa greed swutici419. Stu c DATA SHEETS 

V4 
6AL 5 
V/DEO DE T. 

e C/O 

011ie 

C // 

Mfr: Firestone 

Card No: F13G-168-4 

Section Affected: Raster 

Model No. 13-G-168 

Symptoms: Poor vertical linearity. Fold over 
at bottom. 

Cause: Leaky or shorted C36. 

What To Do: 
Replace C36, .1 mf. 

Mfr: Firestone 

Card No: F13G-168-5 

Section Affected: Raster 

Symptoms: No raster-6AX4 overheating. 

Cause: Shorted flyback transformer, T9. 

Model No. 13-G-168 

What To Do: 
Check terminals #1, 3, 4 and 5 of transformer 

T9 for low resistance to chassis. Replace 
T9 if defective. 

Mfr: Firestone 

Card No: F13G-168-6 

Section Affected: Pix. 

Symptoms: Poor resolution. 

Cause: Leaky C10 and Cll. 

What To Do: 
Replace C10 and C11, 5mmf each. 

Model No. 13-G-168 
FR -7.5 FUSE 

RESISTOR 

For easy 
replacement in 
all television 
receivers. 11/2" 
Tinned wire 
leads. 

()INMATE' 
DEPENDABLE 

RESISTANCE UNITS 

INSURE quality replacement 

BUILD customer satisfaction 
INCREASE your industrial 

and home electronic 
servicing business 

3 WATT SIZE 
9/16" x 15/64" 

5 WATT SIZE 
1-1/32"x 11/32" 

AXIAL -LEAD RESISTORS 
itr,,,u,.-enannlt d, power -type 

units ilei_ned to withstand 
hielt troijo r tt tri ». 

LITTLE DEVIL® 
COMPOSITION RESISTORS 

Meet all MIL -R -11A 
requirements. 
Rated at 70C rather 
than 40G. Available 
in 1/, I, and 2 -watt 
sizes in all standard 
RETMA values. 

BROWN DEVIL® 
RESISTORS 

Vitreous -enameled. 
In 5, 10, and 
20 -watt sizes. 

TYPE AB 

POTENTIOMETERS 

Resistance material 
is solid -molded, 

noise -free. Rated at 
2 watts. 

eiese 
WRITE FOR STOCK 

CATALOG 

Be Right with 

OHMIITE® 
OHMITE MANUFACTURING CO. 

3640 Howard Street, Skokie, Illinois 
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PRODUCTION LINE FUGITIVES 

[from page 7] 

Some manufacturers use a 50-50 ratio 
and one in particular uses a 70-30 ratio, 
but with the latter the hold and lock - 
in is quite critical. 

The following troubles are less speci- 

fic and are most often intermittent so 

far as set operation is concerned. 

Philco C-1. Deflection Chassis 

Using 7N7 Final Sync & 

Vertical Oscillator 

Several of these sets were found with 
unsoldered connections on the 7N7 tube 
socket, and on one set the only leads 
soldered were the filament leads. The 
result was intermittent sync or vertical 
deflection. One or the other would 
cease to operate with the slightest tap- 
ping of chassis. 

Teleking-Extremely Sensitive 
to Tapping 

Visual inspection revealed a seven 
lug terminal strip with about fifteen 
wires connected to it, and not a drop 
of solder on any of the lugs. 

GE "K" Line-Intermittent Video 

This set using the component board 
assembly common to GE had fading 
video. It was found that if the board 

containing the video components was 
pressed slightly, the pix would come 
and go. A close examination of all con- 

nections on and to the board revealed 
nothing, but after sweat soldering the 
entire board the trouble cleared. The 
component board consists of a fiber 
board with hollow rivets through it. 
The component leads are inserted in 
the rivets and the entire assembly is 

dip soldered, thus the solder to each 
lead is not visible to inspection. 

One other set with a built-in fault 
was an RCA 12 inch picture tube set. 
The customer had purchased the third 
picture tube for this set in less than 
four years. Now with the new tube no 
raster was obtainable. Voltage checks 
to the picture tube socket showed the 
tube to be biased beyond cutoff, and a 

wiring check turned up a resin joint 
in the brightness control wiring. 

This discussion of factory made faults 
does not include the faults of circuitry 
in receivers which operate improperly 
in the field, and for which circuit 
changes were recommended. It is sug- 
gested however when a stubborn fault 
is encountered, that a review of factory 
notes be made, to discover if subsequent 
changes are recommended to cure these 
faults. 

SERVICING INTERMITTENTS 
[from page 9] 

the lead is connected to the coil. A 
slight pull on the lead may cause the 
faulty condition to develop. Trouble 
within if cans is especially annoying 
and deceptive. When an if appears de- 
fective, double-check your conclusions 
by means of voltage or resistance mea- 
surements. In fact, any apparently de- 
fective part should be double-checked 
because false conclusions are common 
when the trouble is an intermittent. 

It is often possible to repair a de- 
fective coil or transformer, if the break 
can .be seen and is accessible. A delicate 
and patient touch is required. Clean the 
insulation off the coil wire where it is 

to be soldered. Use a small soldering 

iron. Where necessary, secure the wire 
with tape to prevent pulling at a vul- 
nerable point. 

Miscellaneous Troubles 

A cold soldered connection often 
causes intermittent operation (as well 
as permanent failure). The connection 
may appear to be properly soldered, yet 
may be held together through the ad- 
hesive property of rosin, making only 
mechanical contact. It is often necessary 
to resolder many connections, all of 
which appear normal, to resolder the 
cold connection causing trouble. 

A tube, loose in its socket, can cause 
intermittent receiver failure. The holes, 

There 

is a 

faster 

way 

to SPEED SERVICING! 
Time is money to servicemen. Thou- 
sands of servicemen who have bought 
Vol. I VSSS report that it is o time- 
saver which helps them pinpoint their 
trouble -shooting so they can service 
sets more efficiently. 

A compilation of specific re- 

ceiver service repairs, "bugs," 
chronic troubles, field circuit 
changes, manufacturers' pro- 
duction revisions, etc. The com- 

pilation enables the service tech- 

nician to pinpoint what is wrong 
with any given TV set and to cor- 
rect the fault in the shortest pos- 

sible time. 

Video Speed Service Systems is guaranteed to simplify servicing all 
TV sets. Contains over 600 service items representing over 2500 of the 
most serviced TV models now in use. Over 25 different manufacturers' 
lines are covered. - CUT OUT AND MAIL -- 
COWAN PUBLISHING CORP., 300 WEST 43rd STREET, NEW YORK 36, N. Y. 

Please send me postpaid Video Speed Servicing Systems 

Vol. 1 in Paper Bound Edition for $2.95 
Vol. 1 in E Hard Cover Ring -Binder Edition for $4.95 
Vol. 2 in Paper Bound Edition for $2.95 

My Check for S is enclosed. 

Name 

Address 

city Zone State 

-J 
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8 NEW 

PRODUCTS 
... just a few of the many 

new B -T precision 
engineered products 

digeth 

FIELD STRENGTH METER Model FSM-1 

A portable precision instrument for 
accurate measurement of RF signals. 
Continuous tuning from 54 me to 216 
me covering VHF -TV, FM, mobile, air- 
craft, ham, industrial and CD. Use of 
B -T UHF converter extends range to 
entire UHF band. $310 net 

3 MASTERLINE CRYSTAL - 
CONTROLLED CONVERTERS 

Model MVC: Hi -to -Lo channel VHF converter. 

Model MLC: Lo -to -Lo channel VHF converter. 

Model MUC: UHF to VHF converter. 

Extremely stable, self -powered with two matched 
75 ohm outputs. All channel VHF mixing net- 
work. Flat within 1/2 db over full 6 me output. 
For color and black and white TV. 

4 INDOOR TV SYSTEM TAPOFFS 
Easy to install, matched low cost tapoffs 
Model 101-75: single isolated tapoff 
for recessed mounting. For RG -1 1 /U or 
RG -59/U, with 75 ohm jack. 
Model 101-300: has 300 ohm terminals. 

Model TO2-75: two 75 ohm outlets from 
RG -11 /U or RG -59/U cable. List $9.00 
Model 102-300: two 300 ohm isolated 
outlets from RG -11 /U or RG -59/U cable. 

sold by electronic parts distributors 
for further information use coupon below 

BLONDER -TONGUE LABS, INC. so -8 

9-25 Ailing Street, Newark 2, N. J. 

Please send me literature covering: I 

D Field Strength Meter Masterline Converters I 

Indoor TV System Tapoffs I 

Name. 
Address..... 

-..._Zone.__.. State.. 
I 

in which the tube prongs fit, may be 
too large, causing poor contact. Or the 
holes or tube prongs may be tarnished. 

Tarnished switch contacts, or worn 
contacts, are a frequent cause of trouble. 
Recurrent trouble may be due to a poor 
ground through a rivet or screw. When 
a wire or part is grounded with a rivet 
or screw, paint or corrosion may cause 
trouble, although the connection ap- 
pears proper. 

In the home, a defective antenna lead- 
in (corrosion at the antenna, at the 
lead-in point of entrance into the 
house, or a broken lead-in), or a badly 
rusted or corroded antenna, are com- 
mon causes of intermittent TV opera- 
tion, breaking down of the picture and 
sound, and recurrent loss of sync. If 
rabbit -ears are substituted for the an- 
tenna, to check this type of trouble, sync 
troubles may persist due to a weak 
signal being picked up by the rabbit - 
ears. This fact should be kept in mind, 
to prevent false conclusions; the sync 

may be normal when a good outdoor 
antenna and good lead-in are provided. 

Conclusion 

Few servicemen enjoy fixing inter- 
mittents. Such repairs are often ex- 
asperating and unprofitable, yet neces- 
sary to maintain customer good will. It 

is a good idea to make a note of infor- 
mation on intermittent conditions likely 
to develop in certain receivers, and the 
part likely to be defective. Such infor- 
mation is found in Video Speed Servic- 
ing Systems Data Sheets, published in 
each issue of ELECTRONIC SERVIC- 
ING. New data sheets are published 
monthly. Systematic study of this data 
will enable you to fix intermittents, as 

well as other troubles, more quickly and 
more profitably. 

Servicing intermittents, and other 
types of elusive troubles, requires a great 
deal of knowledge and considerable 
patience. 

HORIZONTAL RETRACE BLANKING 
[from page 5] 

horizontal retrace a negative pulse de- 
veloped across C83 is applied to the 
first anode of the CRT to cancel the B 

plus applied through R35 thus accom- 
plishing blanking. 

The Olympic 21CV16 employs the 
circuit shown in Fig. 7. This circuit 
makes use of a resistive type voltage 
divider. Resistors R80 and R35 act as 
the voltage divider to reduce the in- 
tensity of the pulse taken from the 
flyback while C66 is a blocking con- 
denser that prevents the B plus from 
reaching the control grid of the CRT. 
The negative pulses coupled through 
C66 cut the CRT off during retrace. 
Notice that the vertical blanking pulse 
is also fed to the control grid. 

If a set exhibits the need for horizon- 
tal retrace blanking any of these cir- 
cuits may be used. The circuit selected 
should be the one most easily adapted to 
the set. That of Fig. 5 is the least prac- 
tical since it requires the addition of a 

triode. The circuits shown in Figs. 6 

and 7 are more practical since they re- 
quire only a few additional components 
and slight circuit modification. A sim- 
ple horizontal blanking circuit suitable 
for most sets is shown in Fig. 8. Re- 

sistors Rl and R2 are connected across 
the deflection yoke. The first anode is 

connected to the mid -point of the two 
resistors. The voltage at this point con- 
tains the negative pulse which occurs 
during retrace. The pulse voltage ap- 
plied to the first anode may be con- 
trolled by varying the value of R2. A 
good starting value is about 330,000 

ohms. As the value of R2 is reduced 
the ac component is lowered and the 
amount of blanking is reduced. Exces- 
sive blanking is indicated by a shadow 
encroaching upon the left side of the 

Fig. 8-Simple circuit for providing 
horizontal retrace blanking pulses. 

MQ JUßH3 
with the new 

ANTENNA 
BOOSTER 

(BROADBAND VHF) 

Features the 
Exclusive B -T 

Swing -Down Chassis' 

Low -noise, all -triode 
circuit 

Easy mast -mounting 

Automatic 'on/off' 
from set 

24 and 110v AC 
available plus step-ups 
for long -line drop 

Single lead line 
carries power 
'up' and signal 'down' 

MODEL AB 

4 TUBES 

25DB 

GAIN 

$99.50 
LIST 

WITH 

MULTI 

VOLTAGE 

POWER 

SUPPLY 

For Servicing and Maintenance ... chassis 
swings down - trap door fashion - for eosy 
handling and tube replacements. 

For complete 
details, use this 

coupon 

BLONDER -TONGUE LABORATORIES, INC. 
9-25 Ailing St., Newark 2. N. J. 

Please send complete specs of your new 
Antenna Booster. I am also interested in: 

TV Amplifiers UHF Converters 
Master TV Systems 

Name............................................................................ 

Address....................._......-..........._._................... 

City....__-.__..._ ...___...Zone State. 
Dept. SD -6 
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picture. RI and R2 should be V2 watt 
resistors. 

Service Problems 

The service problems that may arise 
in horizontal blanking circuits are for 
the most part, routine in nature. There 
are three major defects which may oc- 

cur. These are: 1-Loss of raster; 2- 
Loss of brightness control action; 3- 
Excessive blanking (shadow on left side 
of screen). 

In the circuit shown in Fig. 5, leakage 
in C278 would impair the action of the 
brightness control because of the intro- 
duction of positive voltage to the con- 

trol grid. This would cause a constant 
raster and the CRT could not be cut 

off. The circuit shown in Fig. 6 may de- 
velop several defects. The raster would 
be lost if C83 shorted, due to the ground- 
ing of the first anode. Should C83 open, 
the ac voltage divider action would no 
longer take place and the full pulse 
voltage would be applied to the first 
anode. This would result in excessive 
blanking and appear as a vertical shad- 
ow encroaching upon the extreme left 
portion of the picture. The circuit of 
Fig. 7 could produce a problem similar 
to that mentioned for the circuit shown 
in Fig. 5. If C66 develops leakage, it 
will reduce the effectiveness of the 
brightness control, making it progres- 
sively less effective as the leakage in- 
creases. U 

1951 PHILCO TV 

[from page 14] 

the remaining trap provides reduction 
of the associated sound signal at 41.25 

mc. The latter is necessary to assure 
the proper ratio of sound to video car- 
riers for the 4.5 mc intercarrier system. 

One stage of video amplification is 

used, with the output coupled to the 
CRT cathode. Sound is taken from the 
output of the video amplifier stage by 
means of a transformer, whose primary 
is a 4.5mc trap in the video output cir- 
cuit. The sound system contains a 

sound if amplifier (4.5mc), dynamic 
limiter, dual crystal -diode discriminator, 
first audio and audio output stages. 
Certain chassis of these series contain 
a duo -diode tube in place of the crystals 
in the discriminator stage. Composite 
video from the video amplifier output 
is coupled to a conventional triode 
sync -separator stage from which is ob- 

tained composite negative -going sync 
pulses. The agc voltage is developed 
partially in the video detector output 
circuit and also from the grid current 
of the sync -separator stage. This vol- 
tage is supplied to the tuner and to the 
first and second if stages. 

Sweep Circuits 

The output of the sync separator feeds 
both the horizontal and vertical sweep 
circuits. A duo -triode tube in the verti- 
cal section is employed as a modified 
blocking oscillator and vertical output 
stage to feed the vertical deflection cir- 

cuits. The vertical sync signal is ap- 

plied to the cathode tap of the auto - 
transformer of the oscillator. The in- 
ductive action of the transformer places 
a high positive overshoot on the sync 

pulse which by the action of the trans- 
former is applied to the grid of the 
oscillator for synchronizing purposes. 
An R -C network from one side of the 
vertical output transformer to the CRT 
grid provides vertical retrace suppres- 
sion. 

A phase comparer employing dual 
selenium diodes controls the frequency 
of the horizontal oscillator, a cathode - 
coupled multivibrator. The horizontal 
output stage, high voltage and deflec- 
tion circuits are conventional. Hori- 
zontal width in this chassis series is 

obtained by a width link in the screen 
circuit of the horizontal output tube. 
The width link shorts out a portion of 
the voltage divider network in the 
screen circuit to provide width varia- 
tion. On 24 -inch models the width link 
is replaced by a width coil. 

Power Supply 

The transformer -operated power sup- 
ply provides full -wave rectification. The 
transformer contains a 12 volt center 
tapped winding. Filament supply vol- 
tages are obtained from the center tap 
to either side of the winding. The entire 
12 volt winding is used to power the 
stepper motor for the automatic tuner 
system. 

FREE 
by subscribing to ELECTRONIC SERVICING 

FREE now on this special order form you will get FREE! 

96 PAGE TV SCHEMATIC PACKET 

You get 16 more pages of new schematics in every Issue 

Every issue of ELECTRONIC SERVICING now carries 16 pages of new TV schematics. 
Many of these will not be available from any other source for months. Each schematic 

is crystal clear and accurate - (prepared by John F. Rider) - ready for immediate 
use and easy filing for future reference. The schematics include Alignment Data, Wave- 
forms, Operating Voltages, Tube Location Guide, Essential Parts Numbers, etc. 

In addition you'll get 4 more new pages of 
VIDEO SPEED SERVICING SYSTEMS Data Sheets in each issue 

HURRY ... HURRY ... This Special Offer Good Only 
While The Present Supply of Schematic Packets Last 

---TEAR OFF - MAIL TODAY - GET YOUR FREE 96 -PAGE TV SCHEMATIC PACKET FREE --- 
ELECTRONIC SERVICING, 300 W. 43rd St., New York 36, N. Y. 

I accept your FREE OFfER . . . a complete 96 PAGE TV SCHEMATIC PACKET together 

with a 2 -year subscription to Electronic Servicing. Here is my $5.00 
CHECK YOUR CLASSIFICATION 

Independent Radio-TV Serviceman Owner 

'Radio-TV Service Organization Employee 

Retail Store having Service Department Service Mgr. 

Industrial Electronic Service Firm Student 

Firm having electronic equipment 
which I service and maintain 

If some other type of company describe 

Cheek if New Subscriber 

Check if this is to renew or extend your present subscription when it expires 

(Please Print) 

Neese 

Address 

City Zone State 

Nome of firm 

Firm's business address 

City lone State 
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or 
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QUIETROLE S3pray- 
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Now QUIETROLE of- 
fers you both types 
of containers. Either 
way assures you of 
the same unfailing re- 
sults that QUIETROLE 
is known for. 

Make your next pur- 
chase QUIETROLE, get 
both and learn the dif- 
ference between qual- 
ity and poor substitutes. QUIETROLE is the 
original product of its kind, it is a FIRST of 
the Industry and you can depend on it to end 
your noisy control and switch troubles. 

or the 

QUIETROLE 
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manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 
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$5List 
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Fig. 8-Schematic of the Model UT -27 uhf tuner. This tuner is used 

the chassis of the 7L40 series and tunes through all uhf channels. 

UHF Tuner 

The uhf tuner used in the chassis 
of the 7L40 series is the UT -27. This 
unit tunes through all uhf channels. 
It contains a vhf -uhf change -over switch 
which provides power to the unit and 
connects the unit into the vhf tuner 
circuit. It is also provided with a jack 
and a test point for operational checks. 

The circuit of the tuner is illustrated 
in Fig. 9. The incoming uhf signal is 

coupled through a 300 ohm antenna in- 
put line to the antenna coupling induc- 
tor, Tl, and transferred to the antenna 
tank circuit. Mutual coupling of T2 
and T3 with the stray capacitances ex- 
isting in the tank assemblies couples the 
signal to the mixer tank T4. A 6AF4 
tube is used in the oscillator circuit, the 
output of which is coupled by mutual 
inductance of T4 and T5 to the mixer 
circuit which employs a 1N173A crys- 
tal. The output of the mixer, a 45.75 

me video if carrier signal, is coupled by 
coaxial cable to the uhf input of the 
vhf tuner. 

In uhf position, the local oscillator in 
the vhf tuner is inoperative due to the 
switching arrangement and the rf am- 
plifier and the mixer of the vhf tuner 
operate as if amplifiers. 

The purpose of the antenna and 
mixer tank circuits is to pass only fre- 
quencies of desired incoming signals (se- 
lectivity) and to prevent possible feed- 
back of the oscillator signal to the an- 
tenna where radiation might cause pos- 
sible interference with other receivers. 

DRANG 

in 

The mechanical coupling arrange- 
ment of the UT -27 tuning assembly per- 
mits fast tuning of a desired uhf chan- 
nel along with vernier tuning for pre- 
cise adjustment of the uhf channel. An 
antenna crossover network panel is 

available with these tuners for uhf and 
vhf signal reception with single an- 
tenna lead-in. The crossover panel pro- 
vides a high-pass filter to the input of 
the uhf tuner adapter for uhf signals 
and a low-pass filter to the vhf tuner 
on vhf signals, thus isolating the inputs 
of both tuners one from the other. 

UHF Tuner -Adapter 
Operational Check 

The operation of the crystal mixer 
stage can be checked by connecting a 
milliammeter, with a dc resistance of 
25 ohms or less, from the crystal output 
test point, Jl of Fig. 9, to ground. The 
current should be within 0.5 to 5.0 ma. 
Should the crystal be found defective, it 
is easily accessible for replacement. A 
test lug is available on the tuner to 
check the oscillator plate voltage. This 
test point is TP -1 in Fig. 8 at which 
point the voltage should be approxi- 
mately 60 volts to ground. 

Replacement of the uhf oscillator tube 
may cause a detuning affect. To avoid 
the necessity of realigning the unit, a 

number of tubes may be tried until the 
most satisfactory substitute for the orig- 
inal is found. 

[To be continued] 

SANDY SAYS! 
Restore picture size and 
brightness by selecting 
proper voltage. 

LINE VOLTAGE ADJUSTORS 
Anchor 

Model LA 350 

Gives 
Instant 
4 -Way 

Selection 

10 Volt Boost 10 Volt Down 
Normal LineVoltag? Current Off 

Model LA 350 List Price Only $6.75 

Model LA 300, economy unit, provides: 
10 -Volt Boost Normal Line Voltage. 
List Price Only $6.25 

BOTH MODELS ARE 300 WATT AND 
OF HEAVY DUTY CONSTRUCTION. 

AT YOUR DISTRIBUTOR 

a 11 C111/1"fruxia,e4 CO. 

ELECTRONIC 'COMPONENTS 
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...with refreshing profits from 

RCA BATTERIES! 
"Cool" profits are yours when you stock and sell popular 
RCA Batteries during these summer dog days. Right now the 
portable radio season is at its height. So what is more natural 
than to display and merchandise RCA Batteries if you want 
your profits to soar as high as the temperatures. 

To "get in the swim," contact your local distributor and order 
your complete stock of RCA Batteries ... right now the 
hottest items under the sun ! 

(Portable illustrated is RCA Victor Model 7BÌ9.) 

RADIO CORPORATION of AMERICA 
COMPONENTS DI VISION CAMDEN, N. J. 

RCA BATTERIES...THE BRAND THAT COMMANDS PUBLIC DEMAND ! 
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