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G -C Electronic Chemicals 

Regular 

99aValue 

FREE! 

GC 
ELECTRONICS 

<225 

G -C MAKES ALL THESE PROD- 
UCTS FOR YOU! Not one special 
purpose item-or two or three . . . 

but a COMPLETE selection of 
thousands of products for the service 
trade. That's the G -C line, first 
choice with radio and TV serv- 
icemen for over 30 years. Always 
ask for G -C ... the line you can al- 
ways trust for quality, variety, 
economy. 

G -C ZERO -MIST SPRA-KOAT 
No. 8667 Cools circuits instantly, 
saves hours locating intermittently 
defective components including ca- 
pacitors, resistors and transistors. 
16 oz. spray can. 

Dealer Net $2.17 

NEW G -C RED -X HIGH VOLT- 

AGE CORONA DOPE No. 50-2 
Prevent corona shorts on high volt- 
age circuits in TV sets. Used by 

many of the leading TV set manu- 
facturers. Excellent high voltage in- 
sulating qualities. Easy to apply, air 
drying. 2 oz. bottle. 

Dealer Net $0.72 

6 oz. SPRA-KLEEN FREE! 

When You Buy ZERO -MIST 
Spra-Kleen ... the finest TV Tuner Cleaner on the 
market nade by the original manufacturers of elec- 

tronic cfemicals. Eliminates dust, dirt and corrosion 
the easy way. 

FREE... DE -OX -ID 
When You Buy 

RED -X CORONA DOPE 
De -Ox -Id ... the miracle cleaner that prevents contact 
oxidation. A dependable and superior cleaner for all 
electronic contacts. 

G -C ELECTRONICS CO. 
Division of Textron Inc. 

West Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U.S.A. 

ACT TODAY! CUT OUT AND TAKE TO YOUR JOBBER FOR FREE OFFER... 
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FREE 
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GC 
ELECTRONICS 

<VD 

'Ayilf# 

COUPON 
YOU BUY 1 G -C Ze-o-Mist Spra-Koat No. 8667 

Deale- Net $2.17 

YOU GET FREE 1 G -C Spra-Kleen Cleaner No. 8666 Worth 994 

Finest TV Tuner aeaner on the Market. 
Coupon void if taxed, prohibited or restricted by law. 

Cash value: 1/20th of 14 Offer Expires April 30, 1960. 

G -C ELECTRONICS CO., Division of Textron Inc. 
Los Angeles 18, California Rockford, Illinois 
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Regular 

66eValue 

FREE! 

GET THE FACTS ON ALL G -C 
Chemicals and Cements, Align- 
ment Tools, Service Aids, Hard- 
ware and all the rest. Send 
postcard for this free GC Cataog! 

gW 

FREE ELECTRONICS COUPON 
YOU BUY 1 G -C Red -X TV High Voltage 

Corona Dope No. 50-2-Dealer Net $0.72 
YOU GET FREE 1 G -C De -Ox -Id No. 19-1 Worth 664 

The Miracle Cleaner that prevents Contact Oxidation. 
Coupon void if taxed, prohibited or restricted by law. 

Cash value: 1 /20th of 14. Offer Expires April 30, 1960. 

G -C ELECTRONICS CO., Division of Textron Inc. 
Los Angeles 18, California Rockford, Illinois 
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................... PREP' WS of new sets Hoffman 
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Hoffman Model B3683 

Chassis 350 
A 23" picture tube with bonded safety 

glass, and operational controls clustered 
in the upper right-hand corner, are the 
outstanding features of this chassis line. 
The tone control also serves to switch 
the TV audio to an external amplifier 
jack, at the same time, connecting a 
phono input jack to the audio system 
of the TV. Turning the control clock- 
wise automatically switches to TV oper- 
ation. 

The chassis is an 18 -tube (no semi- 
conductors), transformer -powered unit 
with conventional wiring. The tuner pro- 
vides VHF reception only, although a 
special conversion kit is available for 
adaptation to UHF. One version of the 
tuner uses the newer frame -grid type RF 
amplifier, a 6ER5. Some of the less 
common tube types used are a 6BJ8, 
6BN8, EL84/6BQ5, and 6DA4/6DE4. 
Overload protection is provided by a 
circuit breaker connected in series with 
the AC line. All setup controls are 
clearly labeled, which is always helpful 
to servicemen. 

Disassembly is not difficult. The most 
complicated part of the job is removal 
of the tuner and control panel. The top 
part of the knob escutcheon is held to 
the bottom by two plastic dowel pins 
and two hooked plastic feet. Pull the 
channel -selector knob off, hook the tips 
of your fingers under the bottom edge 
of the escutcheon, and carefully pull 
outward to disengage the two dowel 
pins. One retaining screw holds the bot- 
tom part of the escutcheon. 

After the escutcheon has been taken 
off, the four screws holding the tuner 
and control bracket can be removed. 
Tilting the panel at an angle will permit 
it to be slipped through the cabinet. 

The deflection circuits in the entire 
1960 line of Hoffman receivers are a 
little unusual. For one thing, the jumper 
on the yoke plug serves to complete a 
path to ground for the cathodes of both 
the vertical and horizontal output tubes. 

Furthermore, as shown in the partial 
schematic, the horizontal drive control 
is in the wave -shaping network of the 
horizontal discharge tube. Adjustment of 
this control varies the amplitude and 
shape of the drive signal applied to the 
horizontal output stage. Also, the grid 
circuits of both the horizontal and ver- 
tical output stages share the same grid - 
leak bias resistor (the vertical linearity 
control). It follows then, that any 
change in the setting of the horizontal 
drive control will necessitate a change 
in the setting of the vertical linearity 
control. 

March, 1960/PF REPORTER 1 
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Magnavox 

Magnavox Model 1 MV 188L 
Chassis V-29-12-11 

Here's a set that provides a whole 
wall of home entertainment. It contains 
a 19 -tube, VHF chassis with a 21", 90° 
picture tube, AM -FM tuner, four -speed 
phono, and stereo amplifier. Sliding 
doors on both the top and front enclose 
the tuner, phono, and picture tube. The 
front doors seemingly block off the 
speakers when opened for TV opera- 
tion, but the impression is false because 
the speakers are actually on the sides. 

Viewing the back of the set, you can 
see the "strung -out" positioning of the 
various chassis. The subchassis for the 
tuner and control panel and the AM - 
FM tuner are located in the upper left- 
hand corner of the cabinet. Directly 
beneath the radio tuner, you'll see the 
stereo amplifier chassis. The horizontal 
and vertical hold controls are mounted 
on an "L" -shaped bracket, and are ad- 
justed by means of thumbwheel knobs 
protruding through the back. A TV- 
stereo switch mounts on a special rear - 
mounted bracket. 

A special spanner wrench is required 
to remove the control -panel subchassis, 
which is held to the top of the cabinet 
by two special nuts that screw through 
the cabinet and fasten to the bushings 
for the contrast and brightness controls. 
Use of the TV -balance control and the 
TV -radio position of the selector switch, 
located in the control compartment, 
make it possible to receive stereo sound 
telecasts, using AM or FM for half of 
the stereo signal. 

While the chassis is transformer -pow- 
ered and conventionally -wired, it is split 
functionally. The lower part contains 
the power supply and deflection circuits, 
which are protected by a 1/4 -amp, slow - 
blow fuse. A length of #24 wile pro- 
tects the 6.3 -volt filament circuit. Don't 
be fooled by the empty hole next to the 
label for the width control. This chassis 
does have a width control, but it is of 
the sliding lever type, and is located just 
to the right of the cage with the other 
controls. 

The top half of the chassis contains 
the remaining TV circuits, with the ex- 
ception of those for RF and audio. This 
may fool you if you aren't careful, since 
the tubes for the audio circuits are there. 
As far as this chassis is concerned, how- 
ever, they serve only as an AGC clamp - 
er and a voltage divider. The long, green 
lead running across the chassis is from 
the output of the audio -detector, while 
the plug in the upper left-hand corner 
is the audio input from the radio tuner. 

TV -STEREJ 
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HOLD 

HORIZ VERT VERT 

WIDTH FREQ :N HEIGHT 

VERTICAL 
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PREVIEWS of new sets Sylvania 

CIR UIT 
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HO.0 LIN 

Sylvania Model 23T14M 
Chassis 1-544-1 

This 23" table model with simulated 
wood finish emphasizes the "full pic- 
ture" concept by utilizing the entire 
front of the cabinet for the picture tube 
and the Halolight feature. Since a lami- 
nated plastic safety glass is bonded di- 
rectly to the face of the tube, there is 
no cleaning problem. 

The isolation network between the 
"hot" chassis and cabinet is in a handy 
location where it can readily be checked 
for defects. With the switch turned on 
and the power disconnected, you should 
get a reading of from 470K ohms to 3 
megohms between the AC plug and 
chassis. Mounted on the left support for 
the printed board are the germanium 
rectifier, audio output transformer, and 
circuit breaker. Some versions use two 
500 -ma silicon rectifiers in place of the 
germanium unit; be surs' to use the 
original type when making replacements. 
Vertically -mounted on the right is the 
conventionally -wired portion of the chas- 
sis, which is comprised of the vertical 
(with a 10EG7 tube) and horizontal 
deflection circuits. All remaining circuits 
are located on the printed board, which 
sets at a slight angle along the back 
edge of the cabinet. Chassis coded "run 
01" and higher have no focus control; 
instead, there is a focus terminal strip 
(located below the 10EG7 tube) pro- 
viding boost, 8+, and ground potentials. 

Customer controls are top -mounted 
and recessed. The off -on switch is of 
the slide type, and the magic touch bar - 
type knob actuates a ratchet to change 
1, 2, or 3 channels at a time-depend- 
ing on how far it's rotated. While we're 
talking about this knob, it's secured with 
an Allen screw, which must be loosened 
before it will come off. The tuner must 
be removed to make RF oscillator ad- 
justments. 

The chassis number is part of the 
serial number, and is decoded as fol- 
lows: The preliminary "1-" is taken 
for granted; the first three digits define 
the basic chassis (544 in this case); the 
next digit shows the run number (1 in 
this case) ; and the following 2 digits 
designate the coding of the run (00 for 
this chassis). 

Although the printed board contains 
no component identification markings, or 
any other circuit -tracing aid, it does 
have a feature you'll like; component 
leads are long enough to permit the con- 
nection of test instruments. You'll also 
like the series string hookup/tube-loca- 
tion guide on the rear of the cage. 

March, 1960/PF REPORTER 3 
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Zenith PREVIEWS of new se 

Zenith Model 2010C 
Chassis 16D25Q 

This 17" table model is one of six 
using the same basic chassis, marking 
Zenith's entry into the use of 110° de- 
flection systems. The set is equipped 
with the Space Command 300 remote - 
control system, which utilizes supersonic 
sound to turn the set on and off, select 
one of three volume ranges, and select 
channels. 

The weight, for such a small set, is 
amazing - greater per cubic inch than 
anything we've seen recently. When the 
back is removed, the reason is quite 
obvious; two chassis, each with husky 
power transformers, plus the tuner with 
its power -tuning unit, are used. The 
conventionally -wired chassis utilizes dip - 
soldered terminals, and all setup con- 
trols are well marked and easily acces- 
sible on the rear apron. 

A 7/10 -amp, type N, slow -blow fuse 
is used in the B+ supply. There is also 
a 11/2" length of #24 wire connected in 
series with the green lead of the power 
transformer to provide filament -circuit 
protection. The newest tube type in this 
receiver is the 6GH8 horizontal oscilla- 
tor, the equivalent to a 6EA8, which 
may be used in some versions of this 
chassis. Observe caution when servicing 
the horizontal circuits; there are two 
different designs used, and while not 
radically different, there are several dif- 
ferences in values and connections. The 
flexible, spring -type shaft for the width 
control looks as though it might be dif- 
ficult to adjust. We were pleasantly sur- 
prised to find it offers no problem at all. 

The programming setup for the pow- 
er -tuning unit is quite simple. Rotating 
the spring clip for any particular chan- 
nel counterclockwise permits the motor 
energizing switch to remain closed, and 
the channel to be skipped. In the clock- 
wise position, the clip actuates a cam 
which opens the switch and stops the 
tuning cycle. Stop positioning can be 
varied by loosening the three metal 
screws in the elongated slots, and rotat- 
ing the entire cam assembly. 

The remote -control chassis (S-47043), 
located in the upper right-hand corner 
of the cabinet, contains the manual -re- 
mote switch. Overload protection is pro- 
vided by a 3/ -amp, slow -blow type fuse 
connected in series with the AC supply 
and located directly below the switch. 
Curiosity got the best of us, and we 
removed the cardboard "house" at the 
center of this chassis. All it conceals 
are two relays; so unless you are nosey, 
too, you'll probably never have to re- 
move it. 
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P i LCO OL TUB 

T A i E -IN, 
Here's your chance to turn old, burn- 

ed out receiving tubes into cash, by 
trading them in on new Philco tubes 
you use every day. The more old 
tubes you have-the better! It's the 
most sensational tube offer ever! 

(( 

Bring in your old tubes. For years, Philco has led the 
industry with TUBE RACKET -SMASHING CAMPAIGNS 
to help knock out the tube racketeers. This will be 
the biggest of all-we'll smash all old tubes you 
bring in. Don't buy another tube until you see me... 

E 

YOUR PH 1110 DISTRIBUTOR 
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LUCO 
THE FIRST NAME IN ELECTRONICS 

...THE LAST WORD IN QUALITY 
Because the Philco name is symbolic of quality, long -life Philco tubes 
are the FIRST CHOICE of quality -wise technicians. It will pay you to 
use them for all replacements-TV, radio and hi-fi. Their proven reli- 
ability protects your profits. In addition, the prestige of the Philco 
name builds customer good will. For top performance in receiving 
tubes as well as picture tubes and all other replacement parts, 
look to Phi ko th rst name in electronics...the last word in quality! 

r 
SEE YOUR PHILCO DISTRIBUTOR TODAY! 

PHILCO ACCESSORY DIVISION 
WORLD-WIDE DISTRIBUTION 

Service Parts Power -Packed Batteries Universal Components :Long -Lite 
Tubes Heavy -Duty Rotors Star Bright 20/20 Picture Tubes Long Distance 
Antennas Appliance Parts Laundry Parts Universal Parts and Accessories 

PHILCO CORPORATION ACCESSORY DIVISION 
ATTN. Carl Arecchoug 
P. 0. Box 3635 
Philadelpiia 25, Pa. 

If you service television and rado receivers and would 
like to receive the Philco Giant Banner Sales Mailers, 
attach this coupon to your Conpany letterhead and 
forward to above address. 

NAME 

ADDRESS 

CITY ZONE -STATE 
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NEW 
7:7 

DIPPED DIFILM'' CAPACITORS 

FOR EXACT ORIGINAL 

REPLACEMENT 

ULTRA -RELIABLE WINDINGS 

DUAL DIELECTRIC TOUGH DIPPED CASE 

LEAKPROOF 

r'47 SPRAGUE 

)11y- 

ROCK -HARD 

CONSTRUCTION SPACE SAVING 
LEADS 

SPRAGUE DIFILM does it again! First to give you at 
regular prices the finest molded tubular capacitor 
made-the DIFILM BLACK BEAUTY . . . and now 
the newest DIFILM capacitor-the ORANGE -DROP 
dipped capacitor. 

SPRAGUE ORANGE -DROP CAPACITORS are espe- 
cially made for easy installation in tight spots .. . 

where only an exact replacement will fit. They are 
the exact same dipped capacitors used by leading 
manufacturers in many TV sets. 

WHY ORANGE -DROPS 
BEAT HEAT AND HUMIDITY 

Sprague Orange -Drop Mylar-Paper Dipped Capacitors com- 
bine the proven long life of paper capacitors with the 
effective moisture resistance of film capacitors. Their 
duplex dielectric of kraft paper and polyester film is 

impregnated with HCX®, Sprague's exclusive hydrocarbon 
material which saturates the paper and fills voids and 

pinholes in the film before the HCX polymerizes. The 
result is a solid, rock -hard capacitor section which is then 
double -dipped in bright orange epoxy resin for moisture 
protection. Leads are neatly crimped for easy installation 
on printed wiring boards. 

THIS NEW ... MINIATURE ... DIFILM 

CAPACITOR OUTPERFORMS ALL 

OTHER DIPPED TUBULAR CAPACITORS! 

SPRAGUE ORANGE -DROP CAPACITORS are a nat- 
ural teammate for the molded Difilm Black Beauty®. 
Black Beauties, born out of engineering to tough 
missile standards, are still far and away the best 
replacement capacitors-better than any other 
molded or dipped ... paper, film, or film -paper 
combination ... capacitor made for entertainment 
electronics. 
¿Where a dipped capacitor is called for, no other 
dipped unit can match the ORANGE -DROP. Your 
distributor is stocked with all popular ratings in 
200, 400, 600, and 1000 volts in handy Sprague 
Kleer-Paks. Order some today. 
'Du Pont Trademark 

don't be vague-insist on 

0 

LS the mark of reliability 

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S 

LARGEST CAPACITOR MANUFACTURER 
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Can be installed 
in dash or under 
dash as desired! 

There 
is a trim 

plate kit for 
YOUR CARI 

CUSTOMIZED 

Jtcl.J lcl..i.k..a 
VIBRATOR -OPERATED with Tone Control 

The ATR Customized Karadio is a compact, new, self- 
contained airplane -styled radio for small import and 
compact American cars. This economical unit is perfect 
for all small cars because it can be easily and inex- 
pensively installed in -dash or under -dash on most any 
make or model automobile-and its powerful 8 -tube 
performance provides remarkable freedom from engine, 
static, and road noises. ATR Karadios are built to look 
and fit like original equipment with sleek, modern 
styling and solid, single -unit construction. They offer 
many customized features and provide highest quality 
fidelity-yet cost far less than comparably designed 
units. The ATR Customized Karadio comes complete 
with speaker and ready to install ... and is the ideal 
way to add fun and value to your small import or 
American automobile! 

ATR KARADIO 
is ideal 

for small import 
cars or corn 
pact American 
cars! Unit is 

completely self-contained-extremely compact! 
Can be mounted in -dash or under-dash-wher- 
ever space permits! For 6 volt or 12 volt! 

SEE YOUR JOBBER OR WRITE FACTORY 

...A" Battery Eliminators DC -AC Inverters Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 

2ualtty Produeta Suez 193f 
SAINT PAUL 1, MINNESOTA, U. S. A. 

i_etteits ta tite 

EDITOR 
Dear Editor: 

I have been a subscriber for the last 
couple of months and already like your 
magazine very much. 

How do you handle technical inquir- 
ies to the Troubleshooter column? Do 
you answer questions only in print, or 
do you also reply personally? 

PAT N. KELLDORF 

Taylor, Texas 
Welcome aboard! You'll be glad to 

learn that the Troubleshooter sends a 
personal reply to each technical query. 
This service is without charge. The most 
interesting and widely applicable ques- 
tions are chosen to appear in print. 

As you can imagine, we get a sub. 
stantial volume of requests for help. 
Therefore, although we try our best, we 
can't promise to come up with a solu- 
tion for a problem while you keep a 
set waiting on the bench. Our ability 
to help is also limited to drawing con- 
clusions from the facts you give us. If 
we could make further tests ourselves, 
we could pinpoint the trouble to the 
extent of saying, "Change Part X." 
Since this is seldom practical, our nor- 
mal way of handling the situation is 

to suggest a troubleshooting procedure 
which we think will lead you to the 
source of the trouble. Ed. 
Dear Editor: 

To the practical, everyday service 
technician, Milton S. Kiver (bless him) 
is the best, without a doubt. 

WILLARD B. THOMAS 
Jamestown, N. Y. 

Dear Editor: 
I'm enthusiastic over the articles in 

recent issues of PF REPORTER. They are 
more thorough and don't take readers' 
prior information for granted. One par- 
ticularly good article is "Scoping Video 
and Vertical Troubles" by Milton S. 
Kiver in the January issue. 

A little more detailed information on 
waveforms, such as exact directions for 
hooking up test equipment to obtain 
them, would be a welcome sight. 

ALBERT LESK 

Los Angeles, Calif. 
If you liked the January "Shop Talk" 

column, you'll be delighted with this 
month's installment - which tells you 
how to isolate troubles in the horizontal 
sweep section. Ed. 
Dear Editor: 

Seldom do I write to express my 
opinions of magazine articles, even 
though almost everything in your ed- 
itorial columns receives my attention. 
However, an item in your January issue 
merits a word. 

Your "Statement of Advertising Pol- 

icy (page 12) is to be commended both 
in purpose and in text. 

KENNETH G. BUSH 
Ken Bush Radio & TV 
"Service With a Conscience" 
Buffalo, N. Y. 

So is your motto!-Ed. 

Dear Editor: 
The enclosed order to extend my sub- 

scription takes the place of a thousand 
words to let you know how pleased I 
am with PF REPORTER. I'm sure your 
back issues are just as interesting; how 
far back are these available, and how 
can I get them? 

IGNACE DITCHKUS 
Essex, Md. 

We have some copies of most issues 
published since February, 1956. Those 
not available are: October, 1956; Feb- 
ruary, March, August, November and 
December, 1957; January through April, 
1958; and June, 1958. All others are 
available at 50c per copy, postpaid. 

We've advised Mr. Ditchkus about 
issues prior to 1956, some of which are 
still in stock. Information about their 
availability will gladly be furnished to 
other readers on request. Ed. 
Dear Editor: 

A word of caution in regard to the 
foam -rubber service -bench pad suggested 
on page 54 of the January PF REPORTER: 
Some types of foam rubber present a 
possible internal-combustion hazard after 
exposure to heat. This danger is such that 
even the 150° heat of a laundry dryer 
is sufficient to start the deterioration of 
foam rubber. 

This material should work quite well 
for the purposes you have shown, as 
long as hot soldering irons, heat lamps, 
hot tubes, etc., are kept away from it. 

CARL FISHER 
Fisher Radio and TV 
Carbondale, Kansas 

Thanks for pointing out the possible 
danger in using a material which may be 
combustible. Luckily, its main use around 
the shop (protecting picture tubes and 
cabinets from scratches) doesn't involve 
heat. It would be a good idea to keep 
foam -rubber pads out of the working 
area when not in use, not only to keep 
them away from sources of heat, but al- 
so to keep them cleaner.-Ed. 

Dear Editor: 
We have been featuring our automatic 

"punch -card" tube tester in our adver- 
tisements to the public, stressing its ac- 
curacy and dependability. By offering 
free, automatic tube testing, we feel that 
we have taken a step toward eliminating 
the "Do -It -Yourself" tube tester and 
putting the tube business back in the 
hands of TV -radio service dealers, where 
it rightfully belongs. 

JOHN L. PEER 
Peer Appliance Co. 
Orchard Lake, Mich. 

The thousands who have bought un- 
needed tubes should be impressed by 

Please turn to page 22 
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Actual 
Size 
.05 

±10% 
600WV 

ELMENCO 
MYLAR*- PAPER 

DIPPED 

CAPACITORS 
RELIABILITY 

Elmenco dp Mylar*-Paper Capacitors 
have achieved a reliability that meet 
missile and computer requirements. 
They are thoroughly and continually 
tested during production to insure 
outstanding performance. For ex- 
ample a 0.1 mfd. dp capacitor 
operated at full rated voltage and 
at 105° C will have a life expectancy 
of more than 7,168,000 unit hours. 

MOISTURE -PROOF 

Elmenco dp Capacitors are specially 
processed and vacuum dipped to 
obtain solid impregnation and a 

rugged moisture -proof coat designed 
to withstand 4 times more humidity 
than the best molded capacitors 
used in the past. 

MINIATURIZED 

These capacitors are up to 50% 
smaller than other brands and can 
be used in printed circuit and tran- 
sistor applications. 

*DuPont Reg. Trademark 

Write for catalog dp 110. 

the 

SIMITC 
is to 

MINIATURIZED 

1I E: 
capacitors 

AVAILABLE AT ARCO 

DISTRIBUTORS EVERYWIIIERE 

Ark 
electronics inc. 

64 WHITE ST., NEW YORK 13, N. Y. 

Branches Dallas 19, los Angeles 35 

r 

Actual 
Size 
.01 

±-10% 
1000WV 

ELMENCO 
CERAMIC 

DISC 

CAPACITORS 

RELIABILITY 

The use of special ceramic mater - 
rials in Elmenco Disc Ceramic capa- 
citors impart longer life and greater 
stability. Higher voltage ratings 
greatly improve reliability by pro- 
viding extra reserve for resistance 
to surges and temporary overloads. 

MOISTURE RESISTANT 

Elmenco Disc Ceramics are processed 
with a rugged phenolic coating and 
high temperature wax impregnation 
which gives them a superior mois- 
ture resi stance and physical 
strength. 

SPACE SAVERS 

Elmenco Disc Ceramics are smaller 
than comparable capacitors of the 
same value. The miniature size is 
designed to offer greater service 
convenience with complete safety 
of operation. 

Write for catalog CC115. 
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YOU'RE as SUCCESSFUL 
GENERAL ELETRICS 
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as YOU wanrr ro eE WITH 
NEW P$217* METHOD ! 

*PROFITABLE SERVICE MANAGEMENT 

Earn the good things of life for yourself and 
your family by following the Profit signposts on 
every page of General Electric's PSM* Method! 
The engraved Certificate which says you have 
completed this instruction program, will mean 
new success for you as a TV technician. 

Says Dr. John K. Pfahl of Ohio State Uni- 
versity, under whose direction the new General 
Electric program was prepared: "The electronic 
service dealer must be, at the same time, a tech- 
nician, good businessman, and sales manager." 
You learn step-by-step how to realize these aims, 
by following General Electric's Profitable Serv- 
ice Management Method. You are shown how to 
assure a satisfactory profit margin, not merely 

hope for it-how to increase business by methods 
others have found unfailingly effective. 

In the LP record "Sounds of Success" you will 
hear from the lips of experienced TV technicians 
just how they have built greater incomes. After 
completing the two volumes of instruction that 
make up the study course, a questionnaire is 
available to check your acquired knowledge, 
prior to receiving your Certificate. 

All come handsomely packaged for your book- 
shelf. Check the highlights of General Electric's 
PSM* Method given below! Then see your G -E 
tube distributor! Distributor Sales, Electronic 
Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 

HERE ARE SOME OF THE MANY 
SUBJECTS YOU WILL STUDY: 

BOOK NO. 1. "SOUND BUSINESS PRACTICES" 

BUSINESS FOR PROFIT: Your reasons for owning a busi- 
ness... How much money should you make?...How to make 
your business profitable. 

PLANNING YOUR BUSINESS: Planning expansion...Cash 
planning... Shop planning. 

ORGANIZING YOUR BUSINESS: Overhead costs...Pric- 
ing...What it costs you to make a service call...What it costs 
you to make a shop repair... Inventory control... Credit or- 
ganization...Choosing a form of organization. 

CONTROLLING YOUR BUSINESS: Why use records?... 
What records are needed...Taxation...Use an accountant. 

BOOK NO. 2. "SELLING ELECTRONIC SERVICE" 

ARE YOU ATTRACTING NEW CUSTOMERS?: Attracting 
new business...Businesslike appearance...Effective selling... 
Good identification...Basic market research. 

PROMOTING YOUR BUSINESS: Advertising technique... 
Advertising campaign planning... Special offers... Seasonal 
planning...Customer contact. 

KEEPING YOUR CUSTOMERS SATISFIED: Customer rela- 
tions...Customer grievances...Guaranteeing repairs...Build- 
ing new customers. 

Progress Is Our Ms/ /mporfanf Produd 

GENERAL ELECTRIC 
311.401 
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ell parts out front for better, mere dficient ,nstruction. 

ELECTRONIC TECHNICIANS... 
Add a quick source of extra profits 

with free training in servicing the 

UIDE- MATIC 
P OWE R HEADLI GHT CONTFtOL 
Simple when you know how it works, Guide-Matic could be your 

fastest growing source of new business for years to come. And it 
only takes one day of factory -style training to learn the skills of fast, 

accurate trouble -shooting and quick service to factory specifications. 

The course itself won't cost you a cent ... it's free to qualified elec- 

tronic technicians. Your only outlay is for transportation and the 

usual living expenses. It's worth it to have a Guide Lamp diploma 

proving that you're fully equipped to give fast, efficient service Jumbo -size operational panel of Guide -Matie circuit puts 

to all the Guide-Matic and Autronic-Eye owners in your area. 

Twilight Sentinel automatic light switch training is also included. 

If you are in the electronics service business, come yourself, or send 

your technicians. There is one of 30 GM Training Centers near you. 

Do a reliable service job with an approved tester. It is required for 
fast testing and accurate on -the -car adjustment. For information 
on testers or training schedules, ask your UMS Distributor or 
write Guide Lamp Division, General Motors Corp., Anderson, Ind. 

r - 

GENERAL MOTORS 
TRAINItiG CENTER 

GUIDELAMP DIVISION ANDERSON. 
INRAL NSDIONPA 
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Here is the new Standard Coil Tuner 
Replacement and Repair Program that 

enables you to offer better service to your 
customers at greater profit. Now Standard 

Coil Products provides the tools that will 
enable you to cash in on the profitable 
tuner repair and replacement market. 

TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT 

Starting in January, Standard Coil tuner 
replacement listings will appear in all Sams TV 
Photofact. Tuner replacement information will 

lie right at your finger tips. Standard Coil is the 
only manufacturer ever to provide this service. 

NEW TV TUNER REPLACEMENT GUIDE 

Lists original equipment TV tuners with the 
Standard Coil equivalent replacement 

for each. Also includes major mechanical 
replacement parts for all Standard Coil Tuners 

-those used in original equipment as well 
as the universal replacement. Eliminates all 

guesswork-minimizes your tuner repair and 
replacement problems. 

48 HOUR FACTORY GUARANTEED REPAIR SERVICE 

Standard Coil's special service department set-up assures 
factory guaranteed repairs-on a 48 hour in -plant cycle! 

All repaired tuners carry a six month warranty on 
defective workmanship and parts failure (excluding 

tubes). Gives you more time for additional 
service calls-promptly returns your customer's set 

to like new operating condition. 

DEFECTIVE TUNER TRADE-IN ALLOWANCE 

Tuners which can not be repaired can be traded in 
against a new replacement tuner which carries a 
full twelve month factory guarantee. See your 

Standard Coil Distributor for complete details on 
how trade-ins can increase your tuner sales 

and profits-create greater customer satisfaction. 

JUMP ON THE STANDARD COIL PROFIT WAGON TODAY! 

For additional details, see your authorized 
Standard Coil Distributor or write to: 

c-,ta.ca'atd, 
Coil Products Co., Inc. 

2085 North Hawthorne Avenue, Melrose Park, Illinois 

March, 1960/PF REPORTER 19 
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Radio & TV Service owner JIMMY HULL says : 

"Mallory replacement parts 

he 

TC TUBULAR 

ELECTROLVTICS 

Economically priced Mallory filler capac- 
itors, service proved for top performance in 
coupling and bypass applications. Also 
special TCX type for -5.r C. 

RMC 

DISCAPS® 

Made by the world's largest producer of 
ceramic disc capacitors. The quality stand- 
ard for original equipment. In a handy 
3x5" file card package. ®Trademark of 
Radio Materials Company, A Division of 
P. R. Mallory & Co. Inc. 

GOLD LABEL' 
VIBRATORS 

The quietest vibrator ever made ... for the 
best in auto r ' servicing. Buttonless con- 
tact desig ;rest life, surest starts. 

II L.Ilor 

FP 

ELECTROLYTICS 

The original 85` C capacitor. New shock - 
resistant construction. Etched cathodes- 
standard at no extra cost-give hum free 
performance. For chassis or printed cir- 
ruit mounting. 

STA -LOCI 
CONTROLS 

No waiting, no shopping. Any of over 
38,000 types of sangle or dual controls cus- 
tom-built by your distributor in just 
.30 seconds. 

MALLORY 

MERCURY 

BATTERIES 

Unmatched for transistor radios . . . give 
steady power, last several times longer, stay 'ttery 
t 't es. 

teller 
^ e4// 401, 

"For the past 35 years, I have built my business on 
customer satisfaction-satisfaction guaranteed or their 
money back. There are two reasons why I feel safe in 
making this offer: I personally check all sets for 
proper operation before delivery to the customer .. . 

and I use only the most dependable replacement 
parts. I prefer Mallory components because they 
always deliver the kind of performance that backs up 
the guarantee I offer my customers." 

Like service technicians across the country, Jimmy 
Hull knows that he can depend upon quality through- 
out the wide line of Mallory components. For 

instance, there's the Mallory Gem-a tubu- 
lar capacitor unequalled in coupling, buffer, 
filter and by-pass applications. Gems are 
loaded with extra -service features. Moisture - 
proof case protects against change of capacity 
or insulation resistance. Locked -in leads 
won't open or loosen when pulled, even 
under soldering -iron heat. Conservative rat- 

ings assure complete reliability and long life. 

Mallory Gems are available in all popular ratings. 
Get them in the handy "Five -Pack" that keeps your 
stock clean and orderly with kink -free leads. What - 
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guarantee customer satisfaction" 

ever your component needs, see your Mallory 
distributor; he has the widest line of quality Mallory 
products ... at sensible Mallory prices. 

Distributor Division 

MALLORYP.R. MALLORY Si CQ Inc. 

P. W. MALLORY & CO.. Inc., INDIANAPOLIS 6, INDIANA 

Jimmy Hull owns and manages Hull's Radio & 

TV Service in Evansville, Indiana, serving an area 
within a 60 -mile radius of the city. An early wire- 
less operator, Jimmy has been in service work from 
the crystal set days to the present highly complicated 

color TV sets. Before going into business for himself 
he was the only radio service man for Sears, Roebuck 

& Company within a 100 -mile radius of the city 

for eight years. 
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Check 

Cen ab 
for everything in 
Ceramic 
Capacitors 

CENTRALAB, the pioneer in ceramic capacitors, gives you the finest product 
and the widest choice. Look over this partial list and see for yourself the 
wide range of CENTRALAB ceramic capacitors for industrial and radio -tv 
servicing. Check CENTRALAB, the world's largest manufacturer of ceramic capacitors-available through your electronic parts distributor. 

TRIMMER 
CAPACITORS 

600 volts D.C. Working 
Capacity ranges from 

.5-3 mmf. to 20-125 mmf. 
including MIL -C-81 rating ranges 

HIGH VOLTAGE - 
TRANSMITTING 

CAPACITORS 
5 KV and 7.5 KV. 

25 mmf. to 1000 mmf. 

CERAMIC DISC HI-KAPS® 
500 volts and 1000 volts D.C. Working 
3.3 mmf through .05 mfd. 
HIGH VOLTAGE DISC HI-KAPS® 
3000-6000 volts D.C. Working 
4.7 mmf. through .005 mfd. 
BUFFER CAPACITORS 
1600 volts D.C. Working 
.003 mfd. through .015 mfd. 

TUBULAR BYPASS 
AND COUPLING 

HI-KAPS® 
600 volts D.C. Working 

3 mmf. through .01 mfd. 

FEED-THRU CAPACITORS 
500 volts D.C. Working 

60 mmf. to 2300 mmf. 

LOW VOLTAGE TRANSISTOR ULTRA -KAPS* 
3 volts D.C. Working 30 volts D.C. Working 
.1 mfd. -2.2 mfd. .02 mfd. -.1 mfd. 
10 volts D.C. Working 75 volts D.C. Working 
.05 mfd. -.47 mfd. .05 mfd. -.1 mfd. 

150 volts D.C. Working 
100 mmf. -.02 mfd. 

*Trademark 

TEMPERATURE COMPENSATING CAPACITORS 
Disc and Tubular 
NPO, N750, N330, N1500 
various ranges from .5 mmf. to 750 mmf. 

ELECTRONICS DIVISION OF GLOBEUNION INC. 

942C E. KEEFE AVE. MILWAUKEE 1, WIS. 
IN CANADA: P. O. Box 400, Ajax, Ontario 

CONTROLS ROTARY SWITCHES CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 

Letters 
(Continued from page 14) 

your offer of something better. 
Whatever method you may use to test 

customers' tubes, you always have some- 
thing to offer which is lacking in any 
self-service operation-your own pro- 
fessional analysis of the test results. 
Skilled judgment and a high -quality in- 
strument form a hard -to -beat combina- 
tion-something you can crow about 
in your advertising. Ed. 
Dear Editor: 

Please advise which issue of PF RE- 
PORTER contained "Video Speed Servic- 
ing" data for the General Electric Model 
17T026, a 17" portable. 

Is the issue available? 
JOSEPH A. SPALLA 

Plaza, No. Dakota 
This model, an "MM" line receiver, 

has not been covered in the "Video 
Speed Servicing" column; however, you 
will find it in the newest Howard W. 
Sams book coverage, "Video Speed 
Servicing-Vol. 3."-Ed. 
Dear Editor: 

The written portion of Card No. MA 
25-6 in the December Video Speed 
Servicing feature, concerning the Mag- 
navox 25 Series chassis, says to make 
sure that R62 (I meg-1W) is con- 
nected between R61 and the blocking 
transformer. However, the schematic 
shows R62 connected between R61 and 
the 590 -volt boost B+ source. Which is 
correct? 

CHARLES H. WAGENMAN 
Hempstead, L. I., N. Y. 

The text suggests adopting the later - 
production version of the circuit, while 
the schematic shows the early -produc- 
tion version you are more likely to find 
in sets displaying this vertical sweep 
fault. 

In future coverages, all circuits will 
be shown in their late -production form, 
if production changes were made for 
the purpose of improving receiver per- 
formance. Circuit alterations for adapt- 
ing a set to accommodate a new -type 
picture tube, etc., do not fall into this 
category. Ed. 
Dear Editor: 

Your fine magazine has been coming 
to my door for four years now - and 
it will sure continue. I'm changing my 
job, however, and need your help. 

I've been servicing radios and TV's 
for an appliance store the last several 
years, letting the newer developments in 
audio and stereo slide by with little at- 
tention. A few jobs - some phonos, a 
couple of hi-fi amps, and one stereo 
amplifier - I just got by on. Now, sud- 
denly, I've been asked to start an audio 
service department, and I wish I had 
studied more of the material available. 

At the moment, I have the normal 
complement of TV test instruments - 
a good VTVM, 5" oscilloscope, a signal 
tracer, a good tube tester. I sold my gen- 
erators; they were old and erratic. I 
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PROFIT PROFESSIONALLY ON EVERY CALL WITH 

Model 550 

LOW-COST PROFESSIONAL 

Model 550 DYNA-QUIK 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

NET s11995 

MODEL 550 DYNA-QUIK TUBE TESTER 

Tests Each Section of Dual -Section Tubes Separately 

Great new value in professional quick -check at small cost. 
Provides more tube sockets to test more tubes faster. 
Accurately checks most of the TV and radio tubes usually 
encountered in everyday service work. Tests each sec- 
tion of dual -section tubes separately. Measures true 
dynamic mutual conductance. Checks tubes for 
shorts, grid emission, gas content, and leakage. Com- 
pletely tests each tube in seconds, checks average TV 
set in a few minutes, in home or shop. One switch tests 
everything. Fast, convenient reference listings on so:ket 
panel. Patented circuit provides automatic line volt]ge 
compensation. 7 -pin cnd 9 -pin straighteners on panel. 
Handsome, luggage -t -pe carrying case. Net, $11993 

MODEL 650 DELUXE DYNA-QUIK 
Today's Finest Portcble Tube and Transistor Tester 

Accurately checks over 99% of the tubes most widely 
used in television receivers, plus popular home and port- 
able radio tubes. Tests over 600 tube types. Lists over 
125 most popular tube types, with settings, on so:ket 
panels for maximum operating speed. Complete listing 
in fast, index -type selector. Measures true dynamic 
mutual conductance. Tests each section of multiple 
tubes separately for GM, Shorts, Grid Emission, Sas 
Content and Life. Includes 16 spare sockets and ample 
filament voltages for 'uture new tube types. Transistor 
Section checks transistors, diodes, and selenium recti- 
fiers. Luggage -type clrrying case. Net, $16993 

See Your Distributor or Send Now for Bulletin Sr24-R 

Every service -technician now can easily check 
tubes the B&K professional way! Only with a genuine 
dynam-c mutual conductance tube tester can you make 
a complete and accurate test under the actual 
dynamic operating conditions of the TV set. The 
compa.:t new "550" is not just an emission checker. 
It completely checks more tubes faster-with 
laboratory accuracy. And the cost is so amazingly 
low, it pays its way over and over again! Take a tip 
from tiousands of professional servicemen-use 
B&K 3yna-Quik. There is nothing like it. 

Get More for Your Money 
-IN SPEED, ACCURACY, AND VALUE 

Save Customers 
-SAVE CALL-BACKS, SAVE COST 

s Self More Tubes 
-MAKE MORE MONEY PER CALL 

4 

t =r 
'lb 

A gib *,B ®. ; * °>i` 

w > 

BarK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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GAIIII 

HACK 
...with a óuy-thehest, buy -now message 

boosting G -E BLACK-DAYLITE Picture Tubes! 

It's safe to count on the big lift popular 
Dave Garroway will give your business ! 
And smart to plan ahead, in order to squeeze 
every penny of sales value out of the adver- 
tising dollars General Electric is spending. 
So ... make sure that picture -tube and serv- 
ice prospects who see Dave Garroway know 
you install General Electric tubes ! 

Install the PROFIT PAIP 

Identification's easy, with the attractive 
new displays and other promotions General 
Electric has for you. They tie in your store 
or shop with Garroway; they will keep your 
phone busy with more jobs, tube installa- 
tions, profits. See your G -E tube distributor ! 

Distributor Sales, Electronic Components 
Div., General Electric Co., Owensboro, Ky. 

that millions 
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over NaC_O TODAY 

per 

starting A ril 20 
Week aft 

set own 3'800000 television 
coast to coast ers from 
picture w+11 learn wh 
their 

quality starts Y 
Serviceman with 

Genera/ Electric t who instil//s 
cabes! 

Progress /s Our Most /mporfant Produc,< 

know by name! GENERAL ELECTRIC 
311-402 
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\ Servicing NEW DESIGNS . . . by Thomas A. Lesh 

TILTED OUT 

TO EXPOSE 

INTERIOR 

DETAILS 

SHIELD PLATE 

{ 

PLATE 

CATHODE CONTROL 

GRID 
PLATE 

SHIELD 
PLATE 

DIMPLE 

MICA SUPPORT 

Fig. 1. 6ER5 RF amplifier tube cut 
apart to show Guided Grid assembly. 

In our continuing search for in- 
formation on rare new tube types, 
we found that about two dozen 
types have been added to the roster 
during the past season - not as 
many as in previous years, but 
enough to warrant your special at- 
tention. So, one month in advance 
of our regular Stock Guide for TV 
Tubes feature, here is a roundup 
of the latest tube types to come in- 
to actual use. 

RF Amplifiers 

The industry has taken another 
step forward in tuner design, in- 
troducing several new RF ampli- 
fier tubes that outperform pre- 
vious types. The most unusual 
tubes in this category are the 6ER5, 
6ES5 and 6FH5 used in the new 
Guided Grid series of Standard Coil 
turret tuners. This manufacturer, 
seeking to improve the Neutrode 
tuner design, found that a triode - 
type RF amplifier could be made 
more efficient by placing extra ele- 
ments (called shield plates or grid 
guides) in the area between con- 
trol grid and plate. Fig. 1, a cut- 
away view of a 6ER5, shows how 

RF AMP 

6ER5 

FROM 
ANT 

MATCHING 

NETWORK 

Fig. 2. Guided Grid RF stage bears 
close resemblance to Neutrode circuit. 

CROP OF NEW TV TUBES 

the U-shaped shield plates surround 
the sides of the grid structure like 
a pair of brackets. When grounded, 
these additional plates serve to re- 
duce grid -to -plate capacitance, mak- 
ing it easier to neutralize the tube 
in a Neutrode-type circuit. 

The shield plates also confine 
electron flow to a small area cor- 
responding to the "dimple" in the 
plate (pointed out in Fig. 1) . The 
"dimple" fits very close to the grid - 
cathode assembly, thereby main- 
taining very small cathode -to -plate 
spacing. This holds electron transit 
time to a minimum and increases 
the efficiency of VHF amplification. 
Since the shield plates are not di- 
rectly in the path of electron flow 
(as a screen grid would be), they 
do not add to internally -generated 
tube noise; in fact, they actually 
reduce such noise by discouraging 
random electron flow "sideways" 
from the control grid. 

Guiding the flow of plate cur- 
rent without intercepting it, the 
shield plates function somewhat like 
the beam -forming plates in a beam - 
power pentode. Accordingly, they're 
shown in a similar manner on a 
schematic (see Fig. 2) . As you'll 
note from this diagram, the circuit 
surrounding the Guided Grid tube 
is very similar to a Neutrode RF 
amplifier. The new -style tuner is 
also a great deal like recent -model 
Neutrode units in physical appear- 
ance (Fig. 3 ) ; but, in keeping with 
a current trend, it is markedly 
smaller. Dimensions of the GG - 
series tuner chassis are 21/4" wide 
by 25/s" high by 35/s" long. 

We have already mentioned that 
three different Guided Grid tubes 
are on the market, and the ques- 

tion naturally arises, "What's the 
difference between them?" The 
6ER5 and 6ES5, although both de- 
signed for the same purpose, differ 
in details of construction. To be 
more specific, the 6ER5 has a new 
frame -grid type of control -grid 
structure, while the 6ES5 does not. 
Fig. 4 is a greatly enlarged photo- 
graph of a frame grid and a con- 
ventional receiving -tube grid (not 
from a 6ES5) , for purposes of com- 
parison. Note that the frame grid 
at left, also known as a "strap - 
frame" grid, has metal cross braces 
welded between unusually heavy 
upright grid supports. The rigid 
construction of this grid -support 
assembly makes it possible to em- 
ploy finer grid wire, higher winding 
tension, and closer spacing between 
turns than would be feasible in a 
conventional grid, where the grid 
wire must contribute to the mechan- 
ical stability of the support assem- 
bly. 

The frame grid can be placed 
extremely close to the cathode be- 
cause of the tight mechanical tol- 
erances permitted by the new meth- 
od of construction. This has the ad- 

Please turn to page 85 

Fig. 3. Standard Coil GG Series turret 
tuner measures 21/4" x 25/e" x 35/e". 

26 PF REPORTER March, 1960 

www.americanradiohistory.com



50% OF ALL TV SETS MADE TODAY ARE PORTABLE AND TOTE -ABLE TYPES. THIS WILL ADD UP TO $3,500,000 

IN EXACT REPLACEMENT ANTENNA VOLUME IN 1960 FOR FORWARD -THINKING DISTRIBUTORS AND DEALERS 

WHO PREPARE FOR IT TODAY! ... WITH THE JFD EXACT REPLACEMENT ANTENNA MERCHANDISING PLAN. 

Model TA359 Lis, $4.50 
Exact '-epl ace n -n For RCA, 
Motoro la, Ma9r r.Cx. 1956-7-8 
Portable TV Sets 

Model 1A362 _is, $9.75 
Exact 2eplacem3n for GE 
Designer and hobol-it "Flair" 
1958 Fortable TV Sets 

WHERE WOULD YOU GET ANY 

AND EVERY ANTENNA REPLACEMENT 

FOR PORTABLE AND TOTEABLE SETS? 

OF 
COURSE! 

Only when you buy a JFD Exact Replacement 

Antenna do you get the original unit that JFD 

supplies to manufacturers for their TV port- 

able or "tote -able" sets. And when you 

install a JFD Exact Replacement Antenna 

you make a full profit on the sale and the 

installation-bring customers back to your 

shop because only you are equipped to 

replace a broken antenna. 

Only $11.95 puts you back in profitable 

indoor antenna business. That's all it costs 

for the No. PA500 JFD Exact Replacement 

Antenna Merchandising Kit that gets you 

started in this new multi -million dollar 

service market. 
Remember, next to receiving tubes, 
the antennas of portable and "tote -able" 
sets require the most frequent replacement. 

See your JFD distributor today for your PA 500 
kit and any .and every antenna replacement 
need. 

* Beginning with set 467 it December, 
JFD Exact Replacement Antennas will be 
listed in SAMS PHOTOFAC- folders for 
Your service reference. 

Model TA369 List, $a25 
Exact Replacement for RCA 
1960 Portable TV Sets 

Pioneers in electronics since 1 

JFD ELECTRONICS 
6101 Sixteenth Avenue Brooklyn 4, 

JFD CANADA LTD. 
51 McCormack Street 
Toronto, Ontario, Canada 

Model TA370 Lis., $6.25 
Exact Replacement for 
Admiral 1959-60 Portable 
TV Sets 

Model TA360 Le-, $7.65 
Exact Replacemen- for GE, 
Hoffman, Hotpoint & Emerson 
1957-8 Portable To/ Sets 

929 

CORPORATION 
New York 

JFD INTERNATIONAL 
15 Moore Street 

New York, N.Y. 
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SERVICE DATA 
Service data provides the guiding hand and holds the key to speedier, more profitable 
servicing, no matter what the job is-safety glass cleaning, tube replacement, dial -cord 
stringing, disassembly, circuit analysis, alignment, etc. 
On any shop job, arrange to have ALL the available information at your fingertips, 
including production change bulletins, alternate schematics, and correction notices, as 
well as the regular folder and schematic. Read on to learn how service manuals can 
save you time and trouble. 

= DENOTES CHASSIS GROUND 

MEASURED FROM 135V SOURCE. 
MEASURED FROM PIN 7 OF V2. 

NUMBERS ASSIGNED TO COILS, SWITCHES, PLUGS, SOCKETS, ANO 

TRANSFORMERS ARE TO FACILITATE CIRCUIT TRACING OR COM- 
PONENT REPLACEMENT AND MAY NOT NECESSARILY BE FOUND ON 

THE UNIT. 

e SEE PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 

DC COIL RESISTANCE VALUES UNDER ONE OHM 
NOT SHOWN ON SCHEMATIC DIAGRAM 

ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION 
(CONTROL VIEWED FROM SHAFT END( 

WAVEFORMS TAKEN WITH CONTROLS 
SET TO PRODUCE 50 VOLTS PEAK -TO - 

PEAK SIGNAL AT PICTURE TORE. 

ADDITIONAL SCHEMATICS PAGE 

TUNER WT86X80(VHF( 5 

TUNER WT86X82101ffI 7 

TUNER WT86X81 (UHF with 
Uli Provisions 8 

TUNER WT85X25 IUHFI 23 

REMETE CONTROL 

TRANSMITTER MV -324 10 

REMETE CONTROL RECEIVER 19 

ALTERNATE CIRCUITS 11 

1 DC voltoge measurements token wcIh vacuum tube 3 Measured values are from socket pin to common negative 
voltmeter. AC voltoge measured at 1000 ohms unless otherwese stated. 
per volt 

4 Line Voltage maintained at 117 volts for voltage readengs 
2 fen numbers are counted In clockwise di rec teat on 

bottom of socket 5. All controls set for normal operation; no signal applied 

NOTE THE NOTES 

Pay particular attention to 
all schematic notations. They 
explain conditions of voltage 
measurement and waveform 
reproduction, as well as 
identify reference points, 
equipment used, component 
and circuit variations, and 
other points you need to 
properly interpret informa- 
tion gained through trouble- 
shooting. 

ANALYSIS TOOLS 

Key waveforms and voltage measurements are 
provided on most schematics. However, be 
sure to duplicate as accurately as possible the 
operating conditions specified in the notes. 
Even then, some voltages and waveforms will 
vary because of signal differences, control 
settings, etc. 

VERT MUTT 
RT OUTPUT 

O4613E7 

\\®mm CO® ea 

SPECIAL PHOTOS 

Photographs or pictorial diagrams save time in locating com- 
ponents which,cannot be readily found by circuit tracing; in 
addition, they enable you to determine the item number and 
schematic location of a component from its physical position. 

FOR BOARD SERVICING 

CircuiTrace is the printed -board identification system used 
in PHOTOFACT Folders. Photos of the boards are keyed nu- 
merically to the schematic. Most other manuals provide some 
form of pictorial presentation to aid in circuit -tracing. 
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SPEEDS REPAIRS 
TRANSFORMERS (SWEEP CIRCUITS) 
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LAYOUT DIAGRAMS 

Chassis layout diagrams provide tube func- 

tions and types, item numbers and their lo- 

cations, plus the locations of controls, fuses, 

diodes, rectifiers, and sync and sound takeoff 
points. 

RESISTANCE MEASUREMENTS 
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'lean 9919 
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RESISTANCE CHECKS 

Resistance measurement charts are extremely 
useful, especially when parallel paths make 

it difficult to compute what the actual read- 
ings should be. These have already been 

thought out for you. In circuits containing 
controls, be sure to note the conditions of 
resistance measurements given in the chart. 

REPLACEMENT DATA 

Check parts lists for more specific information 
on component values, ratings, and special 

characteristics. Alternate values, and notes 

concerning circuit variations, are also pro- 

vided. In addition, replacement parts are 
Ii,.ted, and definite, detailed installation in- 
structions are given. 
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ALIGNMENT DATA 

Alignment is an exacting science. Even 

when detailed alignment instructions are 

carried out with precision, erroneous ad- 

justments can be made. Manuals providing 
the most complete information will include 

step-by-step procedures, photo and sche- 

matic callouts of all alignment points, 

circuit -connection details, and response 

waveforms to show you the results you 

should achieve. 
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Fig. 13. Normal waveform at noise - 
limiter grid of 3BU8 sync separator. 

Types of Separators 

Essentially, there are two types 
of tubes used as sync separators. 
One is a triode (or half of a dual 
triode), and the other is a multi - 
element type which may be either 
a pentagrid tube (6BY6, 6CS6, 
etc.) or the more recently -devel- 
oped -BU8 design. For all practi- 
cal purposes, the -BU8 functions 
the same in a sync separator circuit 
as does a pentagrid tube. 

There are two outstanding dif- 
ferences between these classes of 
sync -separator tubes. One is the 
much higher gain of the multiele- 
ment tube (which explains why 
practically all triode -type sync cir- 
cuits have two stages, while multi - 
element tubes are often used in 
one -stage sync sections.) The other 
outstanding difference is in the field 
of noise immunity. Triodes have 
no built-in element to control or 
eliminate noise pulses; thus, the 
stage following a triode -type sync 
separator must generally serve as 
a pulse clipper as well as an ampli- 
fier. On the other hand, the penta- 

Te»ueh Do 
grid and -BU8 tubes do have a 
built-in noise -cancellation feature 
and consequently don't require use 
of a separate clipper stage. In some 
receivers, a multielement-type sep- 
arator may be followed by another 
sync stage for some purpose other 
than pulse clipping; for example, 
the typical 3BU8 circuit in Fig. 12 
incorporates a phase -inverting cir- 
cuit to provide pulses of both posi- 
tive and negative polarities for 
driving a dual -diode horizontal 
AFC circuit. 

3BU8 Circuit Analysis 
No. 1 Grid 

In order to prevent noise inter- 
ference from appearing in the sep- 
arated sync pulse, the first or inner 
control grid of the 3BU8 (pin 7 of 
V5B in Fig. 12) is fed a composite 
video signal of negative pulse polar- 
ity. This signal is much lower am- 
plitude than the one of positive 
pulse polarity fed to the No. 3 or 
separator grid (pin 9 of V5B). The 
signal to pin 7 comes directly from 
the video detector, while the sep - 

FROM 
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47K SYNC SEP 
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Q1000 

T mmf 

Q 

10000 - mmf 

JOE A. GROVES 

arator signal comes from the plate 
circuit of the video output stage. 
Due to the proximity of G1 to the 
cathode, its low -amplitude signal is 
sufficient to exert control. It has 
adequate strength to cut off V5B 
whenever the 100% modulation 
level of the incoming signal is ex- 
ceeded - for example, when any 
noise pulse rides in on top of a 
sync pulse. The interruption in 
plate current clips the unwanted 
pulse out of the separated sync 
signal at the plate. 

Controls are often inserted into 
the No. 1 grid circuit to vary the 
tube's cutoff level. These controls 
are given various names, such as 
super range finder (as in Fig. 12), 
fringe lock, sync stabilizer, etc. The 
No. 1 grid circuit in Fig. 12 also 
regulates conduction of the other 
section of the 3BU8, which is used 
as an AGC keying tube. 

The amplitude of the composite 
video signal fed to the noise -limiter 
grid under normal conditions is 
highly attenuated, on the order of 
about .5 volt peak to peak. Fig. 13 
shows the signal present with the 
super range finder control advanced 
to obtain a usable waveform. Fig. 
14 shows what happens to the 
same signal as the control is ad- 
vanced to its extreme setting. Note 
the highly distorted signal caused 
by allowing insufficient bias to re- 
main on pin 7 of V5B. When this 
condition exists, proper operation 
of the sync circuit is impossible. By 
actually viewing the waveform on 
the grid, as we do with the scope, 

Fig. 12. The 3BU8 sync separator contains a built-in noise -limiting feature. 
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Fig. 1. Sync -input waveform expand- 
ed to show details of vertical pulse. 
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Trauble 
Scope waveforms reveal the inner workings of 

6BU8 sync separators and sync amplifiers. 

we can pinpoint an improper con- 
trol setting or any associated com- 
ponent failure. 
Screen Grid 

Essentially, there are only two 
things which might happen at pin 
2 of the 3BU8. One of them in- 
volves a change in value of the 
screen resistor, R38 in Fig. 12. This 
can most readily be noted by 
measuring the screen voltage. The 
effect upon the signal would be a 
decrease in the amplitude of the 
separated pulse when resistance in- 
creases, while a decrease in resis- 
tance would cause failure of the sep- 
arator to remove all of the video in- 
formation from the separated pulse. 
To see why this occurs, we must 
revert to a point of tube theory 
which states that the screen -grid 
voltage is the determining factor in 
the gain of the tube, having a much 
more pronounced effect than plate 
voltage. It therefore follows that 
decreased resistance means greater 
screen voltage and thus more tube 
conduction. With the same relative 
grid bias, the net result is improper 
separation. Conversely, when the 
resistance goes up, voltage goes 
down-and so does amplification. 

The second possible source of 
trouble is the screen bypass capac- 
itor C40. In some areas, and un- 
der various circuit conditions, an 
open capacitor might go undetected. 
There are times, though, when it 
does make a difference, creating a 
so-called "dog." Fig. 15 shows the 
waveform appearing at the screen 
when the capacitor is open. Scope 

Fig. 4. This widely -used sync circuit 
is comprised of two triode stages. 

frequency is 30 cps, and the peak - 
to -peak amplitude of the waveform 
is 27 volts. Under normal condi- 
tions, only a slight B+ ripple volt- 
age should be present; but here is a 
condition where the screen grid be- 
comes almost 27 volts more positive 
than normal whenever a vertical 
sync pulse appears in the input 
signal. The reason is simple. The 
tube's conduction normally de- 
creases during vertical sync -pulse 
time, due to the longer period of 
greater -than -usual bias. This in turn 
reduces screen current, and would 
cause the voltage on this element to 
increase if it were not for the filter- 
ing action of C40. 

The effect of an open C40 on 
the circuit is not so simple. For one 
thing, the No. 1 grid loses control 
completely, no matter what the set- 
ting of the super range finder. The 
net result is no noise immunity. An- 
other effect is more obvious-un- 
equal amplification of the vertical 
and horizontal pulses, to a far 
greater degree than evident in Fig. 
1 (repeated for your convenience). 
This, however, may have little ef- 
fect upon the stability of a par- 
ticular set. If in doubt, don't forget 

Fig. 14. Distorted signal caused by 
insufficient bias on the limiter grid. 

Fig. 15. Pulses of voltage appear at 
screen of 3BU8 when C40 opens. 

that you can look with the scope 
and see what's going on in the 
screen circuit. 

Sync Amplifiers 

By a sync amplifier, I mean a 
stage following separation of sync 
and video signals. I'm old-fashioned 
enough to think of any so-called 
"sync amplifier" ahead of the sep- 
arator as being basically just an- 
other video amplifier. 

"Following" stages come in an 
assortment of types, with different 
names and purposes. One of the 
simplest sync amplifiers is often re- 
ferred to as a clipper. (For an ex- 
ample of this type of circuit, see 
Fig. 4-also shown again.) Basi- 
cally, this is a stage for moderately 

Please turn to page 78 
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SERVICING INDUSTRIAL ELECTRONICS PART 20 
BY MELVIN WHITMER 

MAINTAINING CLOSED - 
In the January issue, closed -loop 

control systems were described as 
electronic devices that automatical- 
ly sense and correct errors in man- 
ufacturing processes. The term 
"closed -loop" indicates continuous 
feedback from the output side of 
the circuit to the input side-the 
same sort of action you have ob- 
served in the AGC and AFC cir- 
cuits of radio and TV sets. As you 
know, a breakdown of an AGC- 
controlled amplifier or AFC -stabil- 
ized oscillator demands the use of 
a special troubleshooting technique. 
This statement holds equally true 
for all other closed -loop systems. 

The best plan of attack is illus- 
trated by an episode in the legend 
of Paul Bunyan, the master logger 
of all time. Early one spring, start- 
ing operations in the Round River 
country, he noticed that the river- 
banks began to look strangely fa- 
miliar after several days of riding 
logs downstream. He did a little 
scouting around and discovered he 
was back where he had started; the 
river was flowing in a circle! So, 
making two great slashes from bank 
to bank with his double -bladed axe, 
he hitched Babe the Blue Ox to one 
side of the break and took hold of 
the other end himself. Tugging 
mightily, they straightened the 
river out and made it flow down 
toward the sawmill. 

Servicing a closed -loop elec- 

tronic circuit doesn't take such 
legendary strength as Paul's feat, 
but it does depend on the same 
principle of breaking the loop be- 
fore trouble can be isolated. Two 
problems immediately arise: Where 
should you break the loop, and 
what should you do after it has 
been broken? Let's answer these 
questions by reviewing the tempera- 
ture -control system used for the 
water distillation unit described in 
the January issue. Fig. 1 is a block 
diagram of the system, and Table 
I outlines the step-by-step servic- 
ing procedure. 

The servicing of complex and un- 
familiar industrial closed -loop cir- 
cuits can be greatly simplified by 
following such a carefully -planned 
and methodical procedure. In gen- 
eral, you'll be wise to follow the 
four -step sequence given below: 

1. Make preliminary inspec- 
tion of wiring, tubes, and 
other components; look for 
signs of overheating. 

2. In complex equipment, local- 
ize trouble to one particular 
closed -loop circuit. 

3. Break the loop at the error - 
sensing device and inject a 
test signal. 

4. Signal - trace step - by - step 
around the loop. 

Service Publications 
The manufacturer aids the tech- 

nician in following a prescribed 
procedure by providing service lit- 
erature. This may consist of any- 
thing from a one- or two -page in- 
struction sheet to a service manual 
of several volumes. Charts of typi- 
cal troubles, compiled from field ex- 
periences, may be included to call 
attention to the most likely causes 
of specific malfunctions. In addi- 
tion, service literature describes the 
theory of operation of the equip- 
ment in language understandable to 
the technician. This section of the 
manual presents, in full detail, the 
interrelationships among various 
sections of the control loop. Of 
course, the technician is expected 
to understand the fundamental 
principles of closed -loop operation 
before reading the service manual. 

Some manuals provide a com- 
plete step-by-step procedure for 
troubleshooting the equipment. 
Table I is an example of the format 
most often used for charts of this 
type. 

Preventive Maintenance 
One type of service generally 

overlooked by the television tech- 
nician just entering the industrial 
electronics field is preventive main- 
tenance. The real enemy of auto- 
mation is unscheduled shutdowns, 
and plant management devotes 
much time to modernizing produc- 
tion lines by analyzing and improv- 
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Fig. 1. Block diagram of temperature 
control system in distillation unit. 

Table I -Troubleshooting Procedure 
for Temperature Control System. 

STEP ACTION INDICATING DEVICE OBSERVATIONS 

I. Disconnect boiling -water 
thermocouple from tem- 
perature control. 

Portable potentiometer 
connected to thermo- 
couple output lead. 

Millivolt reading should agree with 
value given in temperature-versus- 
voltage chart. U reading is 
zero, replace thermocouple. 

Z. Disconnect seawater 
thermocouple from tern- 
peratare control. 

Same as for Steel. Same as for Step 1. If both 
thermocouples check normal, 
proceed to Step 3. 

3. Disconnect input lead 
to temperature -control 
unit from master control. 
Rotate shaft of set- 
point potentiometer. 

Recorder pen. If pen moves when potentiometer 
is readjusted, amplifier and 
motor are normal; proceed to Step 4. 
It pen does not move, amplifier or 
motor In defective. 

4. Disconnect aynchro 
receiver from fuel valve. 
Rotate shaft of net- 
point potentiometer. 

Synchro-receiver 
shaft. 

If shaft of eynchro receiver 
turns when potentiometer le 
adjusted, replace fuel valve. 
If shaft does not turn, synchro 
system is defective. 
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LOOP CONTROL SYSTEMS 
ing control reliability. In a factory 
using hand -assembly methods, the 
shop foreman can shift workers 
around to make up for absenteeism 
or anything else which unbalances 
the work load. But, once automa- 
tion equipment is installed, the 
production line either performs or 
grinds to a halt; there is no in-be- 
tween. 

Naturally, anything that helps to 
assure continuous operation of the 
automated equipment is welcomed 
by management, and preventive 
maintenance provides some assur- 
ance of trouble -free operation. The 
best procedure is to set up a per- 
iodic system of maintenance in- 
spections so the equipment may be 
checked and routine repairs per- 
formed at the user's convenience. 
A preventive -maintenance routine 
consists mainly of cleaning, visu- 
ally inspecting, and adjusting the 
equipment. The time intervals be- 
tween such operations will have to 
be established by experience, un- 
less the equipment manufacturer 
makes specific recommendations in 
the service literature. 

Table II is a typical preventive - 
maintenance schedule listing the 
normal time intervals at which var- 
ious components in a control sys- 
tem should be checked. A speeded - 
up schedule should be adopted for 
equipment operating under un- 
favorable conditions (for example, 

in a dusty or corrosive atmos- 
phere). 

Relays - Contacts normally 
wear away with use, and some 
pitting is to be expected. However, 
when high spots narrow down the 
useful contact area, careful filing is 
necessary. Eventually, the contacts 
may wear enough to allow the 
armature (movable part) of the 
relay to touch the coil core or other 
mechanical stop. Industrial relays 
usually have replaceable contacts, 
or else the manufacturer provides 
contact replacement service; there- 
fore, if you find it necessary to re- 
place a relay for some reason, do 
not discard the old one. Always 
check for loose connections before 
deciding a relay needs service or 
replacement. 

Springs on relays may weaken, 
either from overheating or from re- 
peated operation, and should be 
checked by placing weights on the 
armature until the armature drops. 
This test should be made when the 
relay is new, and the results re- 
corded for comparison with later 
weight tests. Solvents and oils 
should never be used in cleaning 
industrial relay contacts - just a 
soft brush or air. 

Solenoids - In a solenoid, the 
armature must move freely through 
the center of the coil. Dirt, sludge, 
grime, or other foreign matter 
(metal filings, etc.) may cause 

Fig. 4. General Radio Co. Unit 
Pulser for signal -injection testing. 

sticking or freezing of the solenoid. 
Motors-Brushes are regular re- 

placement items and should be 
checked for amount of wear. The 
rate of wear depends on the clean- 
liness of the air and the type of 
machine powered. (Chippings from 
lathes and milling machines in- 
creases the rate of wear.) Another 
factor is the condition of the com- 
mutator, the part of the armature 
which makes electrical contact with 
the brushes. A scored or uneven 
commutator literally grinds the 
brushes down. Commutators may 
be cleaned with sandpaper, but 
never with emery cloth. 

Bearings should be checked by 
trying to "wiggle" the armature or 
by measuring the vibration of the 
motor at rated speed. The vibra- 
tion method may also disclose other 
possible sources of trouble. An in- 
strument made by the Vibroscope 
Co. for checking mechanical vibra- 

Please turn to page 82 

VOLTAGE 

BREAKDOWN 

TESTER, 

Fig. 2. Vibration analyzer for use 
in preventive maintenance of motors. 

Fig. 3. Brownstein flexible joints for 
coupling motor to a 50 -ton load. 

Fig. 5. Pulse -voltage source tests 
components for arcing or breakdown. 
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TROUBLESHOOTING 
by Milton S. Kiver 

The horizontal deflection system 
is noted for being unusually difficult 
to service when some component 
other than a tube goes bad. It is one 
of the most complex circuits in a 
TV receiver, since it must produce 
not only a sweep signal for the yoke, 
but also the high DC voltage for the 
anode of the picture tube. Further 
complexity arises from the auto- 
matic frequency control of the hori- 
zontal sweep oscillator; AFC trouble 
will throw the oscillator off fre- 
quency and lead to a host of symp- 
toms ranging from lack of syn- 
chronization (Fig. 1) to the so- 
called "Christmas -tree" effect (Fig. 
2). 

Thus, when you suspect trouble 
in the horizontal system, it is par- 
ticularly important to reach for the 
right test instrument. As a guide to 
making the proper choice of equip- 
ment, pay particular attention to the 
symptoms exhibited by the image 
on the screen-or lack of an image, 
as the case may be. Drawing the 
right conclusions from your initial 
observations will save you hours of 
effort in tracking down the trouble. 

About 90% of all horizontal 
sweep troubles will fall into one of 
the following three categories: 

1. No raster. 

Fig. 1. Simple horizontal sync loss. 

Fig. 2. "Christmas -tree" effect due to 
severe horizontal frequency error. 

2. Distorted image horizontally. 
3. Unstable sync. 

(Note: Raster distortion and sync 
instability may both be present at 
the same time. When the sync prob- 
lem is solved, the distortion may 
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mint 
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IS FAULTY, 
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155V 
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2W 
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T 
.1 

255V\ 

o 
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530V 
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FLYBACK AND 

YOKE CIRCUIT 
AS NEEDED 

Fig. 3. Steps in troubleshooting a condition of "sound but no raster." 

disappear. If it does not, the remain- 
ing trouble automatically falls into 
category No. 2.) 

No Raster 

A complete lack of raster on the 
screen can be due to a defect in 
either the horizontal sweep system 
(and high -voltage circuit), or in the 
low -voltage power supply. In the 
latter case, the sound will disappear 
along with the raster. The power 
supply can be checked by using the 
procedure suggested in this column 
last November. 

In receivers with series -connected 
tube filaments, the "dead set" symp- 
tom can be caused by a burned -out 
tube anywhere in the receiver. This 
fault can be pinpointed with an 
ohmmeter or filament checker, or 
by using a VOM or VTVM to 
measure the AC voltage drop across 
each tube filament in the set. If one 
of the filaments is open, the full 
value of the line voltage will appear 
across it. Not to be overlooked is 
the series dropping resistor normal- 
ly employed in filament strings. 

If normal sound is present, or 
should you fail to find any defects 
in the filament or B+ supplies, im- 
mediately turn to the horizontal 
sweep and high voltage circuits in 
search of the trouble. Don't over- 
look the fuse employed in many TV 
sets to protect the sweep circuit! 
After checking this fuse, your first 
concern should be whether or not 
the picture -tube anode is being sup- 
plied with high voltage. The simplest 
test you can make (even quicker 
than substituting tubes) is to un- 
plug the anode connector from the 
CRT, grasp it with a well -insulated 
tool, hold it 1/2" to 1" from the 
chassis, turn on the receiver, and 
see if a spark jumps across the gap. 
If the spark is absent or weak, 
further isolate the trouble by un- 
plugging the plate -cap lead of the 
high -voltage rectifier and attempting 
to draw an arc from this lead to a 
well -insulated screwdriver held in 
free space. Presence of an arc about 
%" long at the rectifier plate lead, 
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THE HORIZONTAL SECTION 

but none at the CRT anode lead, 
indicates a breakdown in the recti- 
fier circuit; otherwise, you can as- 
sume the horizontal sweep system 
is defective. In either case, proceed 
to check the appropriate tubes by 
substitution. 

If this does not remedy the 
trouble, an excellent place to begin 
troubleshooting under the chassis 
is at the grid of the horizontal out- 
put tube. Measure the negative DC 
bias-or, better still, use an oscil- 
loscope to view the grid waveform. 
If indications are normal, the trouble 
must lie in the output stage or be- 
yond. If conditions are not normal, 
the trouble may be in the horizontal 
oscillator. 

The reason for hedging in the lat- 
ter statement is as follows: The 
horizontal drive waveform will have 
a smaller amplitude than normal, 
even though its shape may appear 
correct, if the plate -supply voltage 
for the oscillator is less than nor- 
mal. The oscillator often receives 
its plate voltage from the boost B+ 
line. A defect in the horizontal out- 
put or damper circuit can, by low- 
ering boost, affect the oscillator and 
upset conditions at the grid of the 
output tube. Thus, you would look 
for the trouble beyond this tube, and 
not ahead of it, in this special case. 

Boost B+ is readily measurable 
at the point where the voltage is 

taken from the damper circuit. 
When the raster has disappeared 
because of a horizontal sweep fail- 
ure, it is doubtful if the potential on 
the boost line will be anywhere near 
normal. It can be, however, so 
exercise the usual amount of care 
when measuring boost. Check the 
voltage across the boost capacitor- 
not the cathode voltage of the 
damper. In most modern sets, the 
pulse voltage present at the damper 
cathode is sufficient to damage your 
voltmeter. 

The raster will not necessarily 
disappear when the horizontal drive 
signal is somewhat weaker than 
normal. Even if the peak -to -peak 
amplitude of this signal is as much 

A 
OUTPUT - TUBE 

GRID VOLTAGE 

B 

CURRENT IN 

DEFLECTION 

YOKE 

C 
PICTURE TUBE 

SCREEN 

TUBE DRAWS 
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V1 
DAMPER CONDUCTION 

TAPERS OFF 
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OR NONLINEARITY IS 

LIKELY TO OCCUR 

Fig. 4. Both output tube and damper 
supply horizontal deflection current. 

as 25% below the value given in 
service data, the receiver will still. 
produce a fair amount of high volt- 
age, and generally, some semblance 
of an image. Nevertheless, a defec- 
tive waveform at the output -tube 
grid (or none at all) usually points 
to a need for repair in circuits prior 
to the output stage. 

To repeat a vitally important 
point, the drive -waveform test 
quickly isolates a horizontal sweep 

trouble to either the oscillator or 
output sections. In the former case, 
a blank screen typically indicates 
that the oscillator or its discharge 
circuit has stopped functioning com- 
pletely - and further waveform, 
voltage and resistance checks are 
needed to find out why. In the lat- 
ter case, waveform and voltage tests 
are somewhat limited by the high 
pulse voltages present in the output 
circuit; however, two DC voltages 
-those on the output -tube screen 
grid and the boost B+ line-are 
safe to measure and do provide 
valuable information. Visual in- 
spection of the flyback and yoke 
circuits is also advisable to detect 
arcing, charring, or other signs of 
trouble. Among other useful serv- 
icing techniques inside the high -volt- 
age cage are replacement of capaci- 
tors suspected of being bad, ohm- 
meter checks to locate open cir- 
cuits, and tests with specialized in- 
struments to reveal shorted turns or 
related troubles in the flyback and 
yoke. Fig. 3 summarizes a number 
of suggestions for troubleshooting 
a "no -raster" condition. 

Distorted Image Horizontally 
In this second category of hori- 

Please turn to page 79 
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Fig. 5. Raster gives clues to cause of nonlinear horizontal deflection. 
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SUPERIOR 
SERVICE 

AEROVOX 
TUBULAR 

ELECTROLYTICS 
The most popular 'lytics used in 
TV and radio service. Long estab- 
lished favorites with all service - 

technicians, Aerovox electrolytic 
capacitors can be counted on for 
dependable performance. 
PRS DANDEES ... compact 
tubular units in aluminum cans 
with cardboard insulating 
sleeves. Available in singles, 
duals, triples and quads as well 
as AC rated and non -polarized 
units. Multiple units are fur- 
nished with insulated stranded 
wire leads 5" long. Available in a 

wide range of capacity and volt- 
age combinations. 
SRE BANTAMS ... smaller than 
the PRS type but perfectly ca- 
pable of handling full size loads. 
Hermetically -sealed in alumi- 
num cans and furnished with 
cardboard insulating sleeve,. 
Available in voltages of 3, 6, 12, 
15, 25, 50, 70 and 150 VDCW 
in all popular capacities. 
For "Off -the -shelf" delivery on 
these and other Aerovox capaci- 
tors see your local Aerovox 
Distributor. 

AEROVOX CORPORATION 
DISTRIBUTOR DIVISION 

NEW BEDFORD, MASS. 

Impulse Selling. What is it? Mer- 
chandising in its most subtle form. 
It means selling something by just 
displaying to attract attention. 

Ever bought a cigar or piece of 
candy when paying a restaurant 
check? If so, you've been "impulse 
sold." Try it with such items as 
record accessories, tape recorder ac- 
cessories and supplies, batteries, etc. 
Be neat, however, and don't over- 
crowd the display area. The whole 
idea is to let the silent salesman, the 
customer's impulse, make the sale. 

Profit Builder. Buy a scope. 
Learn to use it. Speed service. Save 
time. Make money. Simple, huh? 

Keep That Dollar Working. 
One of the most exasperating feel- 
ings a shop owner can have is to 
see a growing quantity of dust - 
covered tube cartons building up on 
his shelves. Every faded carton rep- 
resents good money tied up and not 
producing any return. 

While there is no way to fore- 
stall having some dead stock, there 
are definite steps you can take to 
keep it at a minimum. Rigid inven- 
tory control is a must; no success- 
ful business can get along without 
it. A perpetual inventory system 
provides an excellent answer to this 
need. Faithfully maintained, it will 
show the movement of every item 
listed, and provide the information 
you need in deciding where to in- 
crease stock, where to decrease, 
and where to deplete the stock 
completely. 

Following such a plan will permit 
you to keep your dollars working 
for you more of the time. In recent 
years, there has been a trend for 
distributor salesmen to initiate such 
a system for tube inventories. They 
start by making a list of all tubes 
currently in stock. Then, they com- 
pute the desired quantity for each 
type from past usage figures. On 
subsequent calls, the salesman 
checks the stock and automatically 
orders the tubes required to bring 
the inventory to the desired level. As 
new tubes are introduced, and older 

types move more slowly, he will 
suggest changes. While this assures 
the distributor, to some degree, of 
getting your tube business, the in- 
creased savings and more rapid 
turnover of stock is even more bene- 
ficial to you. 

This may solve your tube inven- 
tory problem, but what about other 
components? The key to a complete 
inventory control system is to in- 
clude everything you stock-capaci- 
tors, resistors, dial cord, etc. You'll 
learn, from the usage record, where 
you can save money by buying 
in large quantities. You'll be amazed 
to find that over the years you can 
tell when to order what. It would be 
silly to order a large stock of bat- 
teries in March, wouldn't it? Or 
would it? When will you miss your 
first battery sale this spring, by not 
having the particular battery the 
customer asks for? 

Telephone Tips. Answer that 
phone promptly! If possible, don't 
let it ring twice. Remember, it seems 
like a long time between rings when 
you are calling. If the caller has to 
wait any length of time, he may be- 
come disgruntled with your service 
even before the initial contact has 
been made. It's possible to give the 
impression that you don't want the 
caller's business by letting the phone 
go unanswered. 

Needle 
ice outlet 
sales 25% 
transferred 

Switch. One sales-serv- 
boosted, phono - needle 
when responsibility was 
from sales to service. 

This sounds reasonable, since the 
average customer doesn't have any 
conceptions regarding needle wear, 
selection of a replacement, or instal- 
lation requirements. The service de- 
partment can provide all the an- 
swers, and thus close more sales. 
The point is, any serviceman who 
can discuss the merits of such prod- 
ucts intelligently can successfully 
bolster his income by stocking and 
selling them. 
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for TV pictures that 

stay strong, clear.. 

NEW Belden PERMOHM* 

lead-in wire 

In spite of extremes of salt spray .. industrial 

contamination .. rain .. snow, PERMOHM lead-in 

wire delivers a stronger, clearer signal. 

PERMOHM improves fringe area, UHF, and color TV 

reception, and eliminates the "salting out" problem 

in many coastal areas. 

PERMOHM is easy to install .. no end sealing necessary. 

300 Ohm UHF -VHF. Available in packaged 

lengths of 50', 75' and 100' with special merchandiser 

.. also 500' coils, 1000' spools. 

ask your Belden Jobber 

one wire source for every?king electronic and electrical 

Lielden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 

Power Supply Cords, Cord Sets and Portable Cordage 
Electrical Household Cords Magnet Wire Lead Wire 

Automotive Wire and Cable Aircraft Wires 
Welding Cable 

PERMOHM` means constant 
impedance . . because its 

conductors are protected by 
encapsulation in cellular 
polyethylene. 

{Belden Trademark and 
Belden Patent .. U. S. 

Patent No. 2782251 

8-1-9 
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QUICKER 
SERVICING by Calvin C. Young, Jr. 

A replacement guide} 

Although many different types 
of power transistors are used in 
the audio output stages of auto 
radios, the various types are not 
grossly unlike each other. They 
differ in power gain, but are fairly 
similar in many other characteris- 
tics. Thus, it is often possible to 
substitute one type for another, if 
the performance of the replacement 
unit is carefully checked. We do 
not recommend unlimited inter- 
changing of transistor types, any 
more than we endorse substitution 
of one tube type for another as a 
regular practice. However, if you 
are unable to obtain an exact re- 
placement for a power transistor, 

for 

AUDIO 

POWER 

TRANSISTORS 

you can usually obtain a working 
substitute by using the cross-ref- 
erence guide on this page in con- 
junction with the careful testing 
procedure given below. 

Referring to the substitution 
chart, select a replacement transis- 
tor. Install it, using a layer of sili- 
cone compound on each side of the 
mounting washer. (In grounded - 
collector circuits, apply the com- 
pound directly to the transistor case 
and the heat sink.) Set the bias con- 
trol for minimum transistor cur- 
rent; then apply power and wait 
for the circuit to stabilize (about 15 
minutes). Next, adjust the bias to 
the level required to obtain proper 

transistor collector current (see Fig. 
1.) If the correct current reading 
can be obtained, and the voltage at 
the base, emitter, and collector are 
normal, you can proceed to the final 
check. 

Checking Results of Substitution 
Consult service literature for the 

value of speaker impedance in 
ohms, and temporarily replace the 
speaker with a 10 -watt resistor of 
this value. Inject a sine -wave audio 
signal at the driver or audio am- 
plifier stage. Connect an oscillo- 
scope across the 10 -watt resistor, 
and adjust the signal -generator 
level until clipping of the signal 

Table 1 - Cross -Reference Chart of Audio Power Transistors. 

Original Amperex CBS C -D Delco GE Philco Raytheon Sylvania Tung Sol Workman 
AR -4 2N1314/0C26 2N155 25826 2N242 AR -12 2N155 2N242 2N242 
AR -5 2N1314/0C26 2N155 2SB26 2N242 AR -12 2N155 2N242 2N242 P-25 
AR -6 2N1314/0C26 2N236A 25526 2N236B AR -12 RSP-1117 2N236B 2N242 P-40 
AR -7 2N1314/0C26 2N236A 2SB26 2N2368 AR -12 RSP-1117 2N236B 2N242 P-40 
AR -8 2N1314/0C26 2N236A 2SB26 2N236B AR -12 RSP-1117 2N236B 2N242 P-40 
AR -9 2N1314/0C26 2N236A 2SB26 2N399 AR -13 2N257B 2N399 2N242 P-40 
AR -10 2N236A 25826 2N399 AR -12 2N257B 2N399 2N242 P-40 
AR -11 2N1314/0C26 2N155 2SB26 2N155 AR -12 2N155 2N285A 2N242 P-40 
AR -12 2N1314/0C26 2N236A 25826 2N236B AR -12 2N257B 2N242 2N242 P-40 
AR -13 2N1314/0C26 2N236A 2SB26 2N399 AR -13 2N257B 2N242 2N242 P-40 
MN -25 2N1314/0C26 2N235A 2SB26 DS -503 2N399 AR -12 2N257B 2N236B 2N242 
DS -501 2N677 
DS -503 2N235A 2SB26 DS -503 2N235A AR -12 2N257B 2N278 P-40 
CTP-1104 2N1314/0C26 2N235A 2SB26 DS -503 2N235A AR -12 2N257B 2N235A 2N242 P-12 
CT -1124 2N1314/0C26 2N236A 25826 DS -503 2N257 AR -12 2N257 2N242 2N242 
1124 2N1314/0C26 2N236A 2SB26 DS -503 2N257 AR -12 2N257 2N242 2N242 

2N176 2N1314/0C26 2N235A 25526 DS -503 2N176 AR -12 2N257 2N176 2N242 P-25 
2N155 2N1314/0C26 2N155 2SB26 DS -503 2N155 AR -12 2N155 2N155 2N242 P-25 
2N235B 2N1314/0C26 2N235B 2SB26 DS -503 2N235B AR -12 2N155 2N235B 2N242 P-40 

2N285 2N155 2SB26 DS -503 2N285A AR -12 2N155 2N285A 2N242 P-40 

2N399 2N399 25626 DS -503 2N399 AR -12 21257W 2N399 2N242 P-40 

2N401 2N155 2SB26 DS -503 2N401 AR -12 2N155 2N401 2N242 P-25 

2N419 --- 2N236A 25826 DS -503 2N419 AR -12 2N157 2N419 P-40 

2M 1007 2N1314/0C26 2N235A 2SB26 OS -503 2N235A AR -12 2N157 2N1007 P-40 
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the secret's in the circuit! 

JI 75 01441 iMWT 

300 
INPUT L2 

6T 
132200091 

OFF Sr q, 

new... 

1Óâ P201 
1334093117 1P133400661 

Ci9 
0 

125 
65 
133400061 

Lt 
2'.25MC 

01100391 

LOW TV 6AR0 & Fw 

C5 2 
CC (330f 

VI -A 
1/2 60J8/ 

/ 2 

L21 ooao,- 
225 

(33+00221 

VI -El I/2E6é 

R9 1160 
B. 

330 
20% 

MGR TV BANC 

¡LM 
-1á 
C (3340p11 

BLONDER -TONGUE 
all -channel tv -fm amplifier 

model HAB only $6950 List 

O Solderless radiation -proof 75 ohm coaxial fittings 
O Exclusive B -T 300 ohm "NO STRIP" terminals. Patents 

pending. 
O Low-pass coupling - 54 to 108 mc. 
O Premium frame -grid circuitry for minimum noise 

and maximum gain- 23 db (15 times.) 
O Operated at less than 50% of maximum plate dissipa- 

tion for maximum tube life. 
O High-pass signal takeoff -174 to 216 mc. 

. 

i15 
(33AOQ21 

i 20S '133 M21 

O Solid state rectifier for longer life. 
O Dual filtering network for stable, hum -free operation. 
O Low cost operation, draws only 0.24 amps. 

Power transformer isolates unit completely from 
power line. 

m Parallel heaters for simplified servicing. 
® Separate high and low bands of amplification con- 

sistent with maximum gain and wide band response. 
*U. S. Patent 2,761,023-triode neutralization circuit 

Available at parts distributors, for further info-mation write Dept. PE -3 

BLONDER -TONGUE LABORATORIES INC. 
9 Ailing Street, Newark 2, N. J. Phone: MArket 2-8151 

In Canada: Telequipment Mfg. Co. Ltd., London, Ont. Export: Morgan Export Corp., New York 13, N Y. 

hi-fi components UHF converters master TV systems industrial TV cameras FM -AM radius 
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1KER'S 
DOZEN" 
OFFER! 

RIGHT I 

MERMAN 
INC. 

COMPACT, MINIATURE 

PERSONALIZED 
SPEAKERS 
AND MICROPHONES 

Protected under Patent No. 2523802 

FREE 
SPEAKER 

FREE 
DISPLAYER and 

LITERATURE 

1.º SIZE 

Offer limited to one "Baker's Dozen" 
offer per dealer. 

Order a minimum of one dozen and get o 
13th Wright -Zimmerman Dynamic Speaker 
free! plus a combination Counter, Win- 
dow or Wall Displayer complete with sales 
literature. It's an ideal extra profit item to 
sell with a TV Receiver, Radio, Hi-Fi, Stereo 
or Recorder. 

Order Today from: 

,`ñI Moog 
/??,e. 

NEW BRIGHTON, MINN. 

peaks begins to appear in the wave- 
form. Measure the rms voltage 
across the 10 -watt resistor and 
calculate the audio power output. 

From a data manual, determine 
the maximum permissible power 
output for the replacement transis- 
tor and compare this figure with the 
measured value of output power. If 
your test figure doesn't exceed the 
limit specified for the substitute 
type, you can assume it will be safe 
to leave the new transistor in the 
circuit. If a transistor in a push- 
pull stage fails, it should be re- 
placed with one having characteris- 
tics very closely matched to the 
other unit in the push-pull pair; 
otherwise, a complete new matched 
pair of transistors will have to be 
installed. This is necessary since 
both halves of a push-pull stage 
must be balanced to obtain undis- 
torted output. It may be easier to 
install a matched pair of transistors 
of a substitute type than to attempt 
to match an existing transistor. 

The final test of a replacement 
unit is to reconnect the speaker and 
tune the radio to a strong local 
station. If you hear clean, undis- 
torted sound of adequate volume, 
you have successfully substituted 
the output transistor. 

RCA Fuse Replacement Data 

Fuse protection of some RCA 
TV receivers can be improved by 
replacing the older nonchemical 
fuses with the newer chemical -type 
fusible surge limiter, RCA part 
number 105041. The following 
types of fuses can be thus replaced. 

.25 amp (cartridge) 72104 

.25 amp (pigtail) 73600 

.3 amp (cartridge) 78214 

.3 amp (pigtail) 77935 

.45 amp (cartridge) 78798 
Use clips (RCA stock number 
105575) to install chemical units 
in place of pigtail -type units. 

Tuner Burns Fusible Resistor 

This failure, reported by John R. 
Dobbs of Arlington, Mass., hap- 
pened in a 1957 -vintage, 21" Ad- 
miral receiver. It could just as 
easily have occurred on any other 
set using Admiral's disc -type tuner 
(a combination turret and incre- 
mental -inductance unit). 

The customer's original com- 
plaint was a completely inopera- 
tive receiver. Since the set employs 
a series filament hookup, a selen- 
ium -rectifier power supply and a 
fusible surge -limiting resistor, the 
first action taken on the home ser- 
vice call was to check the fusible 
resistor. It was blown, so a new 
7.5 -ohm unit was selected and in- 
stalled. Not wanting to blow out 
another fusible unit just to prove 
the existence of a short circuit, the 
technician removed the damper 
tube before applying AC power. 
This step removes considerable DC 
current drain from the B+ supply 
and allows basic operation of the 
rectifier to be checked. When a DC 
voltmeter indicated a nearly nor- 
mal voltage at the output side of 
the filter, it was decided to take a 

chance on reinstalling the damper 
tube. The B+ voltage was moni- 
tored throughout the 10 -second 
warm-up period. Sound and picture 
came on normally, and B+ voltage 
settled down to a normal full -load 
value. 

The tuner was set to receive one 
of the high -band VHF channels 
available in the area. Deciding that 
operation on the other active chan- 
nels should be checked, he began 
rotating the channel -selector knob. 
Everything was fine as he turned 
across the high band; however, 
when he reached the low band, 
everything began to happen at 
once. Smoke began boiling out of 
the fusible resistor, and the receiver 
went completely dead. 

With the tuner still in the same 
position as it was when the trouble 
broke out, the serviceman once 

Fig. 1. Bias control must be rese 
whenever power transistor is replaced. 
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The clue that 
points to profit! 

All the skilled deductions of a super sleuth will only confirm what servicemen 
already know - that a caddy full of Tung -Sol tubes is the clue that points to 
profit. Made to industry's highest standards, Tung -Sol tubes provide original 
equipment performance for all radio, tv and hi-fi service. Fewer callbacks mean 
more profit. Tung -Sol tubes mean fewer callbacks - so use more Tung -Sol tubes! 
Tung -Sol Electric Inc., Newark 4, N. J. 

Tell your jobber you'd rather have 

TUNGSOL 
TUBES TRANSISTORS DIODES 
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again checked the resistance of the 
B+ load circuit-and found a dead 
short this time! Just for curiosity's 
sake, he switched the tuner back to 
a high -band channel, and the short 
disappeared. Repeated switching 
back and forth produced an alter- 
nation between "short" and "no 
short" conditions. 

At this point, there could be no 
doubt about the source of the 
trouble. A short in the B+ circuit 
was occurring within the tuner on 
low VHF channels only. When the 
tuner shield was removed, a 

thorough visual check revealed the 
condition shown in Fig. 2. Some- 
how, a plate -circuit coil in the low 
band RF amplifier circuit had be- 
come shorted to a grounded lead 
on the turret. 

This trouble, while not difficult 
to solve, could have gone unre- 
paired in the home and could pos- 
sibly have wound up as a "dog," 
if it hadn't been for the service- 
man's thorough test procedure. If 
you don't already do so, make it 
a hard and fast rule to check all 
channel -selector positions and all 

Solve Rough Sweep Output Problems 
IN MINUTES ßt11, Y 

INSTEAD OF HOURS! I 
sr.".Jrertj 

1. Provides composite synchronizing 
signals (negative or positive) to inject 
directly in each sync stage. 

2. Provides plate drive signal to check 
complete vertical output circuit, 
including V.O. transformer. 

3. Provides vertical yoke test signal to 
determine if vertical yoke windings 
are defective. 

4. Provides horizontal plate driving 
signal to directly drive TV horizontal 
output transformer circuit. 

5. Provides BI- boost indicator. 
6. Provides unique high -voltage indicator. 
7. Provides sensitive tests for each 

of the horizontal output components, 
including H.O. transformer and 
yoke. Immediately reveals their true 
condition, good or bad. 

. 

1 r -.same. 
Q-,Mr.. 

NEW B K 
DYNA-SWEEP 
CIRCUIT ANALYZER 

Quickly solves tough output servicing 
problems that have always plagued the 
TV serviceman. Provides horizontal and 
vertical sync and driving pulses that 
make it easy to check out every stage in 
the sync and sweep sections of a television 
receiver. Tracks down troubles in the 
horizontal and vertical output circuit, 
including defective output transformer 
and yoke. Checks for shorted turns, 
leakage, opens, short circuits, and 
continuity. Gives unique high -voltage 
indication. Eliminates trial and error 
replacements. Saves many hours of service 
work! Pays for itself over and over again. 
Model 1070 Dyna-Sweep. Net, $6995 

MODEL A107 DYNA-SWEEP CIRCUIT ANALYZER 
for use with BAK Model 1075 Television Analyst 

Functions like the Model 1070 above, 
but is designed as a companion unit for 
use only with B&K Model 1075 Television 
Analyst for driving source. Makes your 
Television Analyst more useful and 
valuable than ever. Net, $49.95 

See your B&K Distributor or Write for Bulletin ST24-R 

Bak MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Win gold, Toronto 10, Ont. Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

HIGH CHANNELS 

TO RF 

AMP 

LOA CHANNELS 

/E1 ON COIL 
IN PLATE CIRCUIT 

OF RF AMP 

GROUND 

SHORT DEVELOPED 

HERE 

Fig. 2. B+ fusible resistor blew out 
because of shorted coil in disc tuner. 

operating -control settings on every 
set you service. 

Remote Service for Remote Unit 

One of the things becoming more 
apparent every day is that there 
are a lot more sources of super- 
sonic sound, and a lot more of it 
floating around, than most of us 
realize. 

Take the case we recently heard 
about as an example. One of the 
better customers of a local shop 
called to complain about a remotely 
controlled set that kept turning it- 
self off. It seems their boy was 
home from school due to illness, 
and the TV had been placed in his 
room to help pass the time. The 
remote transmitter had been placed 
at his bedside. 

The customer was questioned 
about the possibility of some toy 
being the source for the "wrong - 
frequency noise," since the unit op- 
erated on the supersonic sound 
principle. The answer was "No, 
he's not doing anything-just lying 
quietly in bed." 

A little more conversation es- 
tablished that he was wearing a 
chain about his neck, with a medal 
strung on it. At the technician's 
suggestion, the medal was moved 
along the chain to see if it might 
be the source of the trouble. The 
answer came back, and a chuckle 
along with it, "That's it!" 

Net results: A well -satisfied cus- 
tomer, a happy serviceman who 
avoided making a call that might 
well have cost him more than he 
could charge, and of course, the 
benefit of the type of humor we 
could all use a little more of these 
days. 

Take a tip from us: Think just 
a bit when you get a call to service 
an erratic remote control unit. 
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YOU WOULDN'T GO 

AFTER THE "BIG ONES" 

WITH 

Ot 
FISHING TACKLE 

GO BY BRAND':. . 

BUY ASTATIC 

... and you can't go after big cartridge business without 

ASTATIC 
THE ONLY, REPEAT ONLY, COMPLETE PHONO CARTRIDGE LINE 

Whether you sell, install or use phono cartridges, you're ahead with the one 
dominant name is the industry - ASTATIC. Only Astatic can give you, 

on every single replacement, the ORIGINAL or DIRECT REPLACEMENT 
cartridge that eyactly matches the other components of the player. 

AND VERY OFTEN THE PRICE ÌS BELOW THAT OF SUBSTITUTES. 
This is the one sure way to best results, to fullest quality and fidelity of sound 

reproduction. THIS IS THE ONE SOURCE OF MAXIMUM 
SALES AND PROFITS FOR YOU. 

IT'S BETTER BUSINESS TO SELL ASTATIC 

LEADER WITH ORIGINALS - FIRST WITH REPLACEMENTS 

ASTATIC CERAMIC AND CRYSTAL PHONO CARTRIDGES: STEREO AND MONAURAL, 
PLUG-IN AND CONVENTIONAL, WITH DIAMOND OR SAPPHIRE STYLI 

-- -- KNOWN Teti WORLD OVID 

CORPORATION, CONNEAUT, OHIO 

IN CANADA: CANADIAN ASIATIC, LIMITED, TORONTO, ONTARIO 
EXPORT SALES: ROBURN AGENCIES, INC., 431 GREENWICH ST. 

N. Y. 13, N. Y., U. S. A. 

FIRST NAME IN PHONO CARTRIDGES, NEEDLES, MICROPHONES 
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IMPORTANT 

SAMS BOOKS 
available from your local 
SAMS DISTRIBUTOR 

NEW VOL. 5! 

"Servicing Hi-Fi AM -FM Tuners" 

Complete service data an- 
alysis of 18 AM - FM 
tuners produced in 1958- 
59. Includes the following 
brand units: Altec Lan- 
sing, Challenger, Chap- 
man, Bogen, F i s h e r, 
Grommes, Harman - Kar - 
d o n, Knight, Madison - 
Fielding, Masco, N e w - 
comb, Pilot, Scott, Sher- 
wood and Stromberg - 
Carlson. Thorough cover- 

age: schematics, photo views, trouble- 
shooting, parts lists, etc. Includes spe- 
cial section on cone- and horn -type speak- 
ers. 160 p., 81/2 x 11". $295 
No. HF -5. Only 

"Servicing Hi -FL" Volumes 1, 2, 3, and 4 are 
available at your Distributors (coverage of 
hi-fi tuners and amplifiers from 1956). 

Valuable Books You'll 

Want to Own 

"Servicing TV In the Customer's Home." 
Milton S. Kiver thoroughly describes vital 
tests which can be made in the customer's 
home, using only a VTVM or VOM and 
probes. Covers audio section tests, checking 
the vertical system, analyzing picture dis- 
tortion, focusing, purpose of the test pat- 
tern, oscillator adjustment, etc. Quickly 
pays for itself in many time -saving sug- 
gestions. Fully illustrated. 127 p., $1 75 
5% x 8". No. TC -1. Only 

"ABC's of Transistors." Takes the mystery 
out of transistors for the TV -radio serv- 
ice technician. Gives a clear, practical un- 
derstanding of transistor functions in vari- 
ous commercial circuits used today. Chap- 
ters include: Transistor Fundamentals; 
Physical Construction; Basic Transistor 
Circuits; The Transistor Amplifier; Oscil- 
lators; Temperature Considerations; Me- 
chanics of Transistor Usage; Testing 
Transistors. Fully illustrated. 96 
pages; 5% x 81/2". No. TRA -1. Only....$125 

"The Audio Cyclopedia." Howard M. Tre- 
maine's authoritative reference work. Com- 
prehensive coverage of every phase of 
Audio. Over 8 years in production - the 
most complete reference on the subject. 
Gives you accurate explanations of all 
phases: basic sound principles, acoustics, 
recording, reproduction, audio equipment, 
optical film recording, audio teat equip- 
ment and measurements, installation tech- 
niques, latest stereo information. Unique 
reference system quickly locates any of 
the 3400 topics covered. Invaluable for 
the technician, audio engineer and audio- 
phile 1270 pages; cloth -bound: 6 x 9"; 
1600 illustrations. No. ACT -1. $(95 
Only 1 7 

"How To Save Time Analyzing and Tracing 
TV Circuits. Brand-new edition, completely 
revised and up-to-date. A practical guide 
to the understanding and use of schematic 
diagrams. Covers differences between sche- 
matics and sets, functions of various sec- 
tions of the TV set, best troubleshooting 
approaches and servicing procedures, how 
to trace unfamiliar circuits and printed 
circuits, etc. Helps improve servicing tech- 
niques and speed. Fully illustrated. 

$ 
50 

160 p., 8% x 11". No. JA -2. Only.... 

Available from your Sams Distributor 

HOWARD W. SAMS & CO., INC. 
1720 E. 38th St., Indianapolis 6, Ind. 

FEDER 
TA 

RETURN 
nenuirz dap awn.env 

All income, unless specifically 
exempted by law, must be reported 
on your Federal income tax return. 
This includes income from your 
business, salaries or wages, bonuses 
and tips, interest and dividends, 
rents and royalties, and other 
similar items. 

At the same time, you are' en- 
titled to deduct expenses incurred 
in the production of this income. 
As the operator of a business, you 
may make deductions for wages and 
salaries, operating expenses, and 
the cost of merchandise sold. De- 
ductions are also allowed - under 
certain limitations - for deprecia- 
tion, (wear and tear, exhaustion, 
obsolescence) and amortization. 

Only the owner of a piece of pro- 
perty is entitled to the deduction 
for its depreciation. Deductions 
are determined by reducing the cost 
of the propery by the estimated sal- 
vage value at the end of its useful 
life. The difference is prorated over 
the remaining life of the equipment 
in actual use-not necessarily over 
its inherent useful life. For ex- 
ample: 

Estimated useful life of 
voltmeter to taxpayer 3 years 

Cost of voltmeter 
July 1, 1959 $100.00 

Estimated salvage value 
at time of disposal 25.00 

Amount to be depreciated 
over 3 -year period 75.00 

Depreciation per year 
1/3 of $75.00 25.00 

1959 depreciation deduction 
1/2 year 12.50 

The cost of oscilloscopes, signal 
generators, sweep and marker gen- 
erators, tube testers, etc., can be 
depreciated in the same manner. 
Small hand tools (such as pliers, 
screwdrivers, etc.), having a useful 
life of less than one year, are not 
included in the depreciation sche- 
dule, but are charged to supplies. 

To decide which shop improve- 
ment should be "capitalized and de- 

preciated" and which ones should 
simply be charged to "repairs and 
maintenance," the following rule 
may be applied: Any cash outlay 
which prolongs the life of an asset 
or increases its value is usually 
considered a capital expenditure 
subject to depreciation. An ex- 
ample of this would be the applica- 
tion of a new roof on a building 
or the installation of a new or re- 
built motor in a car or truck. If the 
vehicle is used partly for business 
and partly for personal use, the op- 
erating expense and the deprecia- 
tion should be prorated according 
to the actual mileage driven for 
each purpose. No deduction is al- 
lowed for personal use. 

The "straight line" method of 
computing depreciation is most 
commonly used, but other types, 
such as declining balance or sum of 
the digits may be used to permit 
depreciation at a faster rate when 
the asset is newer. No set rule for 
determining the life of an asset is 
available, since the term "useful 
life" depends upon the extent and 
severity of usage by the owner. 

The Small Business Tax Revision 
Act of 1958 provides that a tax- 
payer (except a trust) may choose 
to take an additional first -year de- 
preciation allowance on tangible 
personal property, new or used, ac- 
quired by purchase after December 
31, 1957 and having a useful life 
of six years or more. 

This additional allowance, a- 
mounting to 20% of the cost of 
such property, may be obtained 
only in the first taxable year for 
which a depreciation deduction is 
allowable under the Internal Reve- 
nue Code. In determining the cost 
of property on which the additional 
allowance is based, such cost does 
not include the trade-in allowance 
in a non-taxable exchange; in other 
words, the additional allowance is 
20% of the "boot" paid. For ex- 
ample: 
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NUMBER OF A SERIES 

50TH ANNIVERSARY 

PROMOTIONS! 

SMALLS R MORE RELIABLE 

SUB -MINIATURIZED 
c -b ALUMINUM -FOIL 

ELECTROLYTIC 
CAPACITORS 

Cornell-Dubilier aims a 30-30 promotion at you for a 
big birthday bull's eye - and hits the mark with 
"Electomites"®- the sub -miniature, metal -cased 
electrolytic capacitors that are 30% smaller and 30% 
more reliable than conventional electrolytics. Fabri- 
cated from selected highest -purity aluminum foil and 
unsurpassed in performance, "Electomite" tubulars 
also have a "short" -preventing plastic sleeve which 
makes them perfect for those close -fitting coupling, 
bypass and filter applications you come across every 
day in low -voltage, transistorized and printed circuitry. 

CDfÉ 

HERE'S THE PROMOTION : 

Quantity Type No. Capacitance (mfd.) 
Tolerance: -10%, +150% Voltage 

4 NLW 40-3 40 3 
4 NLW 10-15 10 15 
3 NLW 50-15 50 15 
3 NLW 100-15 100 15 

ALL 14 for $8.67 
This 30-30 promotion is good for 60 days. So get the full story 
-and the promotion-from your Cornell-Dubilier Distributor 
today! Or write Cornell-Dubilier Electric Corporation, South 
Plainfield, New Jersey. Also ask about C -D's complete, spe- 
cial capacitor line for industrial electronic maintenance. 

CORNELL-DUBILIER ELECTRIC CORPORATION 
AFFILIATED WITH FEDERAL PACIFIC ELECTRIC COMPANY 
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Newest Soldering Gun 

Value on the market! 
MOD 8 008 

NEW 
DESIGN 
for 1960 from 

Check these advanced features: 
New Long -Life Wellertip- Utilizes copper for superior 
heat transfer, plus iron -plating for rigidity and long life. 
Copper conducts heat 5 times faster than steel, permits 
operation at lower temperature, prevents damage to com- 
ponents. Long reach for easier use in difficult places. 

J 100 watts-single heat 
J Tip heats instantly when trigger is pulled-no waiting 

Prefocused spotlight illuminates work, eliminates shadows 
New compact, streamlined design with rugged housing 
Perfect balance for greatest soldering accuracy 
Guaranteed for 1 year-UL approved 

On sale now at your Electronic Parts Distributor 
Send for Weller Gun Bulletin 

WELLER ELECTRIC CORP. 601 Stone'sEastonroPä ing Rd. 

9/1/59 Cost of new 
signal generator 

Trade-in allowance 
$360.00 

60.00 

"Boot" paid 300.00 

Additional depreciation 
allowance, 20% 
of $300 60.00 

The regular depreciation is com- 
puted as follows: 

Cost or basis of 
old generator $240.00 

Less: Depreciation 
allowed or allowable 150.00 

Unrecovered cost 90.00 
Allowed on trade 60.00 

Unrecognized loss 
on trade 30.00 

9/1/59 Cost of new generator 
(6 yr. life) $360.00 

Add loss above 30.00 

Basis for depreciation 390.00 
Less: Additional 

1st -year 
allowance 60.00 
Salvage 
value 60.00 120.00 

Balance subject 
to depreciation 270.00 

Annual depreciation 
(1/6 x $270) 45.00 

Depreciation for 1/3 
year from 9/1/59 
(purchase date) 
to 12/31/59 

Additional 1st -year 
allowance 

15.00 

60.00 

Total depreciation 
for 1959 75.00 

If the trade-in allowance on the 
old generator exceeds the unre- 
covered cost, the purchase price of 
the new generator must be re- 
duced by the non -recognized gain 
on the old generator. 

There are special rules for the 
additional first -year allowance for 
partnerships and corporations; 
their decision to take the allow- 
ance must be made within the time 
prescribed for filing the return for 
the taxable year, including exten- 
sions of time for filing. 

One return in every four has a 
mathematical error in it. Check 
and double-check all computations. 
File your return as early as pos- 
sible, and be sure it is properly 
signed. 
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. , the smartest move you can make is to . 

pick 
,.................,, the 

.::, 
BC -350 ç'- BC -352 

a rgKNSFORMER TRMEr 
RIT 207 KC. INPUT 465 KC N 

wlNuluNf 
MiNY1TUFä P[R1L1'UNEO 

BC -353 
IF TRWiSKJRYER 
466 KC. OUTPUT 

MMY4T1III 

sc-35s 

TÈR&cDED 

OUTPUT IF 
262KC MIN. 

FILTERS INCLUDED 

BC -356 
MINIATURE 

IF TRANSFORMER 
455 KC INPUT 

TON PRINTED CIACUII 

*491, 

MERIT 
6 

pAK 

Outstanding in all areas. 
Available Now From Your 

Distributor. Order Yours Today ! 

S I 

rit Coll andTranrlarter Corporation 

MERIT PLAZA - HOLLYWOOD, FLORIDA 
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The low initial cost of AC -DC 
radios puts the technician in a sad 
position. He must either repair 
them for peanuts, or forego the 
work and lose customers. The best 
way out of this situation is to de- 
velop a technique for expediting 
the analysis and repair of these 
"poor relations" of the radio fam- 
ily. Here is a sequence of tests that 
will enable you to dispose of most 
small -radio troubles in a minimum 
of time. 

The very first check should be 
for the purpose of revealing wheth- 
er or not there is a dead short 
across the AC line. An ohmmeter 
connected across the power plug 
(with the switch turned on) should 
read in the vicinity of 200 ohms, 
representing the cold resistance of 
the tube string. Any lower reading 
calls for additional checks before 
the set is plugged into the power 
line. An infinite reading usually 
suggests a burned -out tube, al- 
though it could also mean an open 
line cord or switch. 

Transformerless half -wave power 
supplies may be wired in either of 
two ways. In some sets, one leg of 
the power line is connected direct- 
ly to the chassis; in others, this 
"low" side of the power line goes 
to a B -minus or common -reference 
point which is isolated from chassis 
by an RC network (usually con- 
sisting of 470K ohms in parallel 
with .1 mfd) . The former arrange- 
ment naturally presents a greater 
shock hazard than does the latter, 
but both can be dangerous. To 
evade this danger, use an isolation 

transformer or else take care to 
insert the power plug into the AC 
receptacle with the earth -ground 
side going to chassis or B minus. 
How do you know when the line 
plug is correctly polarized? Take 
a neon lamp and bridge it from 
chassis or B minus to some point 
at or near earth ground. (Your bare 
hand may be a suitable test point!) 
If the lamp glows, reverse the plug. 

By the way, be sure to check any 
"isolation transformer" for primary - 
to -secondary isolation before using 
it! A friend of mine slipped up on 
this point. He says the results felt 
as if two of his molars were being 
pried loose with no anesthetic! 

Most troubles in AC -DC radios 
stem from defective tubes, par- 
ticularly open heaters. Often, you 
can fix a set by merely finding the 
tube with the open heater and re- 
placing it. The quickest check, when 
the set is out of the cabinet, is to 
apply power, set an AC voltmeter 

AF AMP AUDIO OUT 0 Y4 socs" 

(2) RECT 

35W4 
470K 

Og 
PIIAT A b7 (7 . ..... 4 mla 

0 O O 
4 3 4 

Fig. 1. Power -supply, filament, and 
audio circuits of typical AC -DC radio. 

to the 150 -volt range, connect one 
lead to B minus, and probe the 
heater connections of each tube in 
turn. An open heater in a tube will 
cause the meter pointer to register 
full line voltage at one heater con- 
nection, but zero at the other. 
Tubes with three heater pins, such 
as the 35Z5, 35W4, etc., can be 
assumed to have open heaters if 

you measure the full line voltage 
at one connection and zero at any 
other. Those tubes between a 

burned -out one and the B -minus 
end of the string, being isolated 
from the "hot" side of the AC line, 
will appear completely dead. 

It's too bad the set has to be 
disassembled to make the above 
test, but let's face it-not much 
servicing can be done on today's 
AC -DC sets without taking the 
chassis out of the cabinet. I make 
exception, of course, to those shops 
endowed with a mite -sized lepre- 
chaun who, at a word or crack of 
the whip, can crawl right inside 
the cabinet, locate and remove the 
tubes for test, and return them to 
their proper sockets to the lilting 
refrain of "Whistle While You 
Work." There are not enough of 
these little men to go around, so 

the rest of us had better forget this 
dodge. Plucking two knobs from 
the front and unscrewing a few 
chassis bolts from underneath is 

not too great a price to pay for 
ease of procedure. 

Next to filament burnout, the 
most often encountered fault in 
AC -DC sets is a defective power 
supply. The B+ circuits of these 
receivers are fairly uniform, gen- 
erally following the layout shown 
in Fig. 1. In some receivers, the 
35W4 is replaced by a selenium or 
silicon rectifier, and the pilot light 
is omitted; however, this discussion 
will concentrate on the more fa- 
miliar circuit using a tube. Most of 
it will apply as well to sets equip- 
ped with semiconductor rectifiers. 
Some power supplies incorporate a 

small, quarter -watt surge resistor 
R1 in series with the plate of the 
rectifier. Others do not have this 
resistor, and depend only on the 
pilot light and its associated por- 
tion of the rectifier filament for 
surge protection. Some use both 
a resistor and a pilot lamp, as in 
Fig. 1. 
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Typical of the many design features of 
CBS dampers is this new anchored 
heater -cathode insulator. Actually a 

tungsten coil coated with insulating 
material, it is mechanically anchored 
to prevent any movement that might 
lead to heater -cathode shorts. As a 

secondary precaution, the coil has 
fewer turns to minimize cathode -to - 
insulator contact, yet maintain perfect 
heater -cathode spacing. 

No 
more 
fireworks 
for 
me! 

(NO MORE DAMPER 
ARCING FOR YOU) 

"Damper diodes are prone to fireworks. Not me. I've been arc - 
proofed from heater to cathode to plate ... and I'm blast -tested to 
insure it. That goes for my whole family of CBS damper tubes. Use 
us and relax." 

It's true. CBS damper diodes have been completely redesigned to 
offer you total reliability ... proved in performance by leading TV 
and radio set manufacturers. You, too, can profit more from the total 
reliability of CBS tubes. To prove it ... just replace with CBS. 

TOTAL RELIABILITY... 
proved in performance 

Receiving, industrial 
and picture tubes 

transistors and diodes 
audio components 

and phonographs. 

CBS ELECTRONICS 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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Whenever a set comes to the 
bench with a burned -out or charred 
surge resistor, or blown pilot -light 
section of the rectifier, stop-look 
-and investigate thoroughly be- 
fore replacing them! A shorted Cl 
is the usual culprit in these cases. 
Remove the rectifier from its socket 
and check this capacitor with an 
ohmmeter. A reading of anything 
less than infinity is a warning to 
change Cl. Of course, the short 
may lie elsewhere-for example, in 
C2 or C3. (A resistance reading 
of 20K to 30K ohms across C2 is 
normal.) In any event, be sure you 

have found the short before replac- 
ing the resistor and rectifier. 

The pilot light's brightness is a 

good indication of the rectifier's ef- 
ficiency. What we call a weak rec- 
tifier generally means one incapable 
of passing enough current. In AC - 
DC radios, this condition "starves" 
the pilot light and causes it to burn 
less brightly. If a pilot light con- 
tinues to burn dimly after a few 
minutes of operation, and the set 
is performing weakly, the rectifier 
is probably in poor condition. 

A weak set is often afflicted with 
low B+ voltage. The electrolytic 

SD -500 
recti 

IT WIRES I To directly 
replace axial lead types. 
ITCLIPS IN Ten -second 
conversion permits plug-in 
to existing clip -type sock- 
ets. Kit contains all parts. 
IT STAYS IN! Because it's 
hermetically sealed, oper- 
ates to 100°C, and sup- 

plies full -rated power 
under normal convection 
cooling, with no heat sink. 

ITCASHES IN! Because 
it's fast to install, reduces 
rectifier stock, cuts call- 
backs, costs no more. 

íë![Ìß"íÌíäI 
r ßI 

SILICON 
SD500 

KIT 
o SILICON` 

UNIVERSAL 

REPLACEMENT 

RECTIFIERS 

KIT-The silicon radio -TV 

ier kit that replaces a drawerful! 

INTERNATIONAL 1ECTIFIER CORPORATION 

Distributor Sales Division: El Segundo, Calif. 

In Stock at Better Dealers Everywhere 

filter capacitor C2 is a prime sus- 
pect in these cases. Hum may, or 
may not, be present. If the condi- 
tion clears up when a good capaci- 
tor is bridged across the suspect, 
it is reasonable to assume that C2 
should be changed. If the condition 
remains the same, the filter capaci- 
tor is not necessarily good; it still 
may be leaky. A rough check for 
this condition can be made by us- 
ing a dummy output tube-one of 
the same type as used in the set, 
with its plate and screen pins re- 
moved. Replace the output tube 
with the dummy, turn the set on, 
and take a reading across C2A, the 
first section of the electrolytic can. 
Make note of the DC voltage, and 
then remove the power without dis- 
connecting the meter. If C2A is 
leaky, the meter will rapidly re- 
turn to zero. A good capacitor, dis- 
charging through the high resis- 
tance of the meter, will cause the 
pointer to return more slowly to 
zero. Each section of C2 should be 
tested in turn. If one is found faul- 
ty, it is best to replace the entire 
unit. Experience shows that this is 

the best procedure, since good sec- 
tions often become fouled up soon 
after a defect develops in one. 

With DC output normal, but still 
no signal coming from the speaker, 
two quick checks (not even requir- 
ing meters) can pinpoint the faulty 
section. It helps to consider the 
set as being made up of three sec- 
tions: power supply, RF, and audio. 
Since the power supply has al- 
ready been checked and found OK, 
your attention can be focused on 
the RF and audio sections. To 
check the audio, turn the volume 
control to maximum and touch its 
"high -side" connection (or the 
center arm) with a clip lead or a 
finger. A good audio section will re- 
spond to this introduction of AC 
by a loud hum issuing from the 
speaker. 

The RF section (antenna, con- 
verter, IF, and detector stages) can 
be checked by closely watching the 
pilot light as the set is tuned 
throughout the broadcast band. The 
light should grow dimmer when a 
strong station is tuned in, and 
should be brightest when no station 
signal is being received. 

The foregoing two checks serve 
to draw your attention to the de - 
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RCA Electronic Instruments 
"PREFERRED BY PROFESSIONALS" 

WR -46A VIDEO 

DOT/CROSSHATCH 

GENERATOR 

A "must" for making color -TV static and dynamic 
convergence adjustments in the home or shop. 
Derives sync from station -tuned TV set and rein- 
serts highly stable video dot, bar or crosshatch 
patterns to picture tube grids or video amplifier 
grids. $179.50* (complete with cables, instruc- 
tion book). 

GENERATORS 

WR -61B 

COLOR -BAR 

GENERATOR 

For cl ecking overall operation of color -TV receiv- 
ers and a "must" for adjusting and troubleshoot- 
ing color phasing and matrixing circuits. Gener- 
ates signals for producing 10 bars of different 
colors simultaneously. $295.50* (complete with 
cables, TV -input adapter, instruction book). 

WR -99A CRYSTAL - 

CALIBRATED 

MARKER GENERATOR 

To supply a fundamental frequency rf carrier of 
crystal accuracy for aligning and troubleshooting 
color, black -and -white TV, FM receivers and other 
electronic equipment operating in 19 Mc to 260 
Mc range. $242.50* (complete with output cable, 
two phone tips, instruction book). 

WR -49B 

SIGNAL 

GENERATOR 

For alignment and signal tracing of AM/FM re- 
ceivers, low -frequency signal tracing and align- 
ment of TV of/if amplifiers. Six ranges -85 Kc to 
30 Mc. Internal 400 cps modulation. Low rf sig- 
nal leakage! DC blocking capacitors at rf and of 
output terminals prevent damage to instrument 
or external circuits. $79.50* (complete with 
shielded cable for rf and of output, instruction 
book). 

SCOPES 

* 
al * 

a;o,voó 

WO -91A 

5 -INCH, COLOR -TV 

OSCILLOSCOPE 

High-performance, wide - 
band oscilloscope ideally 
suited for color -TV, black - 
and -white TV, and other 
electronic applications. 

Dual bandwidth (4.5 Mc, 0.053 volts rms/in.), (1.5 
Mc, 0.018 volts rms/in.). Internal calibrating volt- 
age and calibrated graph screen. Includes special 
direct/low cap shielded probe and cable. $239.50` 
(includes ground cable, insulator clip, instruction 
book). 

WR -69A 

TELEVISION/FM 

SWEEP GENERATOR 

For visual alignment and 
troubleshooting of TV 

rf if/sf circuits and other electronic equipment. 
IF/video frequency ranges 50 Kc to 50 Mc, TV 
channels 2 to 13, plus FM range -88-108 Mc. 
Sweep width 0-12 Mc or more. Output level -0.1 
volt or more. Attenuation ratio 60 db or more 
below maximum output. $295.00* (including all 
cables instruction booki. 

WR -70A 

RF/IF/VF 

MARKER ADDER 

To be used with WR -69A, WR -99A or similar elec- 
tronic equipment. Eliminates waveform distortion 
due to overloading receiver during visual align- 
ment techniques by adding markers after the rf 
signal is demodulated. $74.50" (complete with 
cables, instruction book). 

METERS and TUBE TESTERS 

WV -98A SENIOR 

VOLTOHMYSTe 

For making accurate ac 
and dc voltage measure- 

ments as well as measuring resistances from 0 to 
1,000 megohms. Measures peak -to -peak values of 
complet waveforms. Ruggedized, die-cast alumi- 
num case. Large, easy -to -read 61/2 -inch meter! A 
fine VTVM for electronic technicians and engi- 
neers! Includes special dc/ac-ohms shielded 
probe and cable. $79.50* (complete with ground 
lead, alligator clip, instruction booklet). 

NEW! WV -77E 

VOLTOHMYST-e 

To measure AC and DC 
voltages, 0 to 1,500 volts; 
resistances from 0.2 to 
1,000 ohms. Famous RCA 
VoltOhmyst quality at a 

low price! Separate 
scales, 11/2 volts rms and 
4 volts peak -to -peak, 

for accuracy in low ac measurements. Fuse -pro- 
tected ohms -divider network. Complete with ultra - 
slim probes, long flexible leads, only $49.95.* 
(Easy -to -assemble kit, WV-77E(K), only $29.95"). 

NEW! WO -33A 

SUPER -PORTABLE 

OSCILLOSCOPE 

A low-cost all-purpose 
scope you can carry any- 
where-only 14 pounds- 
ideal for in -the -home 
servicing of black -and - 
white and color TV, au- 
dio and ultrasonic equip- 

ment. High gain and wide bandwidth to handle 
the tough jobs! Rugged and compact-scaled 3" 
graph screen. Only $129.95,* complete with low - 
cap direct input probe, cable, power cord and 
cord carrying brackets. (As an easy -to -assemble 
kit, WO-33A(K), only $79.95*) - 

There's an RCA test instrument to help you 
do every job better, and easier-and to 
save you valuable time. Plus a complete 
line of test accessories: video multimark 
ers, TV isotaps and bias supplies, probes 
and cables. See your Authorized RCA Elec- 
tronic Instrument Distributor for complete 
information. *user Price (Optional) 

NEW! WV -38A 

VOLT-OHM- 

MILLIAMMETER 

To measure AC or DC 
voltages, 0 to 5,000 volts; 
resistances 0 to 20 meg- 
ohms; DC current 0 to 1,0 

amps; power -10 to +50 
dbm. Exclusive special 
ranges for transistor 
servicing: 1 volt, 250 my 

-50 µa and 1 ma full scale. Fuse -protected ohms 
divider network. Polarity reversing switch. Big 
meter (51/2"). Buy of a lifetime at $43.95.* (Easy 
to assemble kit, WV-38A(K), only $29.95*). 

WT -110A 

AUTOMATIC 

ELECTRON 

TUBE TESTER 

Especially cesigned for TV and general electron - 
tube service testing through automatic punched - 
card selection of correct test conditions on wide 
variety of tubes. Checks vacuum -tube rectifiers 
under high -current conditions. $199.50* (com- 
plete with 263 punched cards, 24 blank cards, 
card punch, instruction book). 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, M J. 
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ripple 

at full load 

is only 

with new 

Model 1020 

POWER & 

BIAS SUPPLY 
(Pat. Pend.) 

FOR 

TRANSISTORIZED EQUIPMENT 
Wired $27.95 Kit $19.95 

Checks All transistor radios. 
includes power transformer, full -wave silicon 
diode rectifier circuit, electrolytic capacitor in- 
put filter followed by a two -power transistor 
(2-2N256) cascaded filter circuit providing ex- 
traordinary ripple rejection. 
output voltage: 0.30 VDC continuously variahle, 
monitored by dual -range voltmeter (0-6, 0-30 
VDC). 
continuous output current capacity: 150 ma 
@ 0-12 V; 200 ma @ 12-24 V; 300 ma @ 
24-30 V. 

0.5A fuse protects against short circuit. 
comparable In purity of output and in voltage 
& current capacity to transistorized supplies 
selling for several hundred dollars. 
ideal for laboratory, development & service 
work on transistors & transistorized equipment. 
rugged grey wrinkle steel case 5" x 4" x 51/2". 

SERIES/PARALLEL 
R -C COMBINATION 

BOX #1140 
Wired $19.95 
Kit $13.95 
Exclusive with 
E1C0-1350 possi- 
ble combinations! 
Switching facili 
ties permit selec- 
tion of any resist- 
ance or capacitance alone, or 1350 combinations 
of same in series or parallel. Standard EIA resist- 
ance values (IW) from 15 ohms to 10 megs in dec- 
ade multiples of 15, 22, 33, 47, 68, 100; standard 
EIA capacitance values (most 600V) from 0.0001 
to 0.22 mfd. All 10% accuracy. Open & short cir- 
cuit po3itions provided. Convenient jack -top bind- 
ing posts. Compact: 61/4" h, 51/4" w, 2%" d. 

®j 
o OUÌ 

FAST 
TUBE & CRT 

FILAMENT 

TESTER #612 
Wired $5.95 
Kit $3.95 
Includes batteries 

Fast filament checking of series string & all other 
TV & radio tubes (9 -pin, octal, loctal, 7 -pin); 14 - 
pin, 12 -pin, 8 -pin CRTs; bayonet & screw -type pilot g 
lamps; cartridge fuses. Just plug tube into tester 
socket, observe indicator lamp-no fiddling with 
controls or switches. Self -powered for convenience - 
& safety. 7 -pin & 9 -pin miniature tube pin straight -2 
eners provided. Compact: 61/4" h, 33/4" w, 2" d. 

á Compare these best buys at your neighborhood 
EICO distributor. For free catalog on 65 
models of EICO test instruments hi-fi & 
"ham gear, write to Dept. PF -3 

'-¡E/CO/ 
Electronic Instrument Co., Inc. 
33-00 Northern Boulevard 
Long Island City 1, N. Y. 

fective section. In those sets not 
employing a pilot light, you will 
have to rely on the audio check and 
a little shrewd thinking to spot the 
faulty section. It helps to remember 
that the RF and audio sections of 
a set rarely conk out at the same 
time, provided the power supply is 
functioning as it should. So, it is 
safe to assume that the RF is at 
fault when the audio is normal, and 
vice versa. 

Finding the faulty stage within 
the faulty section is another mat- 
ter. Signal tracing is a good proce- 
dure for the audio section. This can 
be performed with an AC meter of 
fair sensitivity (5000 ohms per 
volt or better). Unless the instru- 
ment has a built-in isolation ca- 
pacitor in series with one lead, in- 
stall an external capacitor - pre- 
ferably .1 mfd at 600 volts. 

With the meter set to its lowest 
AC scale, apply the probe to the 
plate of the first audio tube. Tune 
the set to a strong local station, 
and watch for the meter pointer to 
move in unison with audio modula- 
tion. This response will be noted if 
all circuits leading up to the audio 
stage are OK. If not, find out why 
not. First try replacing the tube; 
then move the test lead from the 
plate of the first audio amplifier to 
the grid of the output tube. The 
same fluctuating meter response 
should be noted here. If the re- 
sponse is weaker, change the coup- 
ling capacitor. Before moving to 
the plate of the output tube, be sure 
to change the range of the meter 
to accommodate the higher audio 
voltages expected. The 60 -volt 
range should be sufficiently high. 
A hefty signal at the plate of the 
output tube, but no output from 
the speaker, indicates an open cir- 
cuit in either the secondary wind- 
ing of the output transformer or 
the voice coil of the speaker. This 
is a frequent fault in small sets. 

If the preliminary checks sug- 
gest that the fault is somewhere 
ahead of the volume control, a 
continuity check of the antenna 
comes next; then you should check 
the converter. See if you can ob- 
tain a negative DC reading at the 
oscillator grid; this will tell you if 
the oscillator is functioning. A 
changing negative DC -voltage read- 

ing at the signal -input grid, as the 
set is tuned through the band, will 
tell you that the AVC circuit is 
also functioning. 

If caught without a VTVM-say, 
during an "on -the -spot" repair in 
the home-you can still check the 
oscillator with a less sensitive 
meter. Setting a VOM to the 150 - 
volt DC range, touch the probe to 
the anode of the oscillator (pin 6 
in a 12BE6) and watch the meter 
while you short across the oscillator 
coil with a clip lead or screwdriver. 
If the voltage dips slightly, this in- 
dicates that the bias on the tube 
has been reduced-in other words, 
the tube was oscillating. AVC ac- 
tion can be identified with the same 
meter. Monitor the plate voltage of 
the IF tube as the set is tuned 
through its range. It should tend 
to dip between stations, and rise 
on strong stations. If the converter 
or IF tube is weak, you may not 
find a clear-cut indication of AVC 
action. 

Another common problem in 
small radios is distorted or mushy 
output. The cause is normally a 
gassy output tube or leaky coupling 
capacitor (C4 in Fig. 1). A quick 
way to determine which component 
is causing the trouble is to measure 
the DC voltage at the grid of the 
output stage. If there is a positive 
reading, one of the above two 
components is almost certainly to 
blame. Leaving the meter con- 
nected to the grid, momentarily 
short the plate of the audio am- 
plifier (V3) to B minus. (B+ is 
protected by the high value of the 
plate load resistor while making 
this test.) If the grid voltage drops 
to zero, the capacitor is bad; if 
it remains slightly positive, the tube 
is bad. 

Once in a while, you can expect 
to run across an unusual case which 
will try your patience and chal- 
lenge your ingenuity - in other 
words, you'll get your share of 
"dogs." But you can expect a lot 
more of the ordinary, run-of-the- 
mill cases which, if efficiently 
handled, will keep the cash register 
from getting rusty. An uncounted 
number of small radios are lying 
around waiting for hospitalization. 
Someone is going to make a buck 
fixing them. I hope it is you. 
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SET THAT SYLVANIA SIGN UP TODAY! 

ARTHUR GODFREY IS 

SELLING YOU! 
Now sponsored by Sylvania Silver Screen 85 picture tubes, 
Arthur Godfrey is selling America on you-the independent 
TV service dealer! 

He's telling millions - on the CBS Radio network- 
coast-to-coast - that you are the man to see for the finest TV 
service. Millions more are reading about you in 
The Saturday Evening Post. When Arthur Godfrey tells 
folks to "look for the Sylvania decal in the window of your 
local independent TV service dealer's shop," make sure 
you're with it. 
See your Sylvania distributor for Sylvania Silver Screen 85 
picture tubes and Sylvania quality receiving tubes. 
Get your display kit of window streamers and posters. 
Get that sign up today! 

Electronic Tubes Division, Sylvania Electric Products Inc, 
1740 Broadway, N. Y. 19,N . Y. 

SYLVANIA 
SILVER SCREEN 85 

4 WAYS BETTER 
*Sharper focus 
*Clearer picture 
*Greater contrast 
*More light output 

SYLf/QN/Q 

's11vER SCREEN 

8511 

See your local paper for time and station 

"IT'S ARTHUR GODFREY TIME" - brought to you by 

SY I VAN IA 
Subsidiary of GENERAL TELEPHONE & ELECTRON/CS' () 
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NOW THERE ARE 

JACKSON 
DYNAMIC® TUBE 

TESTERS 

DYNAMIC 
OUTPUT 

658 

Checks receiving tubes, voltage regulators, eye 
tubes. Shows heater continuity without warm- 
up. Reads heater current. Provides both shorts 
test and grid leakage test. Has 231 heater 
voltage combinations. An outstanding profes- 
sional tube tester. $189.95 

NEW 

LOW 

COST 

DYNAMIC 
598 

Provides convenient lever switching and time - 
proved Jackson Dynamic test principle. Has 
variable plate voltage and load controls. Shorts 
test has variable sensitivity to 2 megohms. 
Convenient roll chart and grouped tube socket 
sub -assembly. $89.95 

WORLD 

FAMOUS 
DYNAMIC 

648R 

Features super -rapid sequence switching. The 
set-up time Is less than the warm-up time of 
the tube. Twenty-three separate heater volt- 
ages. Line voltage control indicates actual line 
voltage. Famous for dependability the world 
over. $129.95 

POWER CHART ACCESSORY 
Here's a new addition! The Jackson Power Roll 
Chart-available in all three tube testers for 
those who require the extra. Roll the chart from 
one end to the other in less than 25 seconds 
with the touch of a finger. $20.00 net 

SEE YOUR DISTRIBUTOR OR WRITE FOR LITERATURE. 

THE JACKSON 
ELECTRICAL 
INSTRUMENT 
COMPANY 

16-18 SOUTH PATTERSON BLVD. 
DAYTON 2, OHIO 

In Canada: The Canadian Marconi Company 

Stand -Off Eye is Good Grommet 

Need a feed -through grommet for 
a cable or group of wires? If you 
don't seem to have one large 
enough on hand, borrow the "eye" 
insulator from an antenna lead 
stand-off and try it for size. No 
doubt it will do the trick. 

Extra Uses for Heat Lamp 

Most radio -TV shops have at 
least one heat lamp for finding 
thermal intermittents. Such a lamp 
is also handy for several other pur- 
poses. For example, you can always 
use it to "put the heat" on slow - 
drying touch-up jobs (go easy - 
paint and varnish blister easily). 
Or you might use it to quickly dry 
out a "steamy" TV that has just 
been brought in from the cold out- 
doors. (That moisture collection 
starts corona jumping in every di- 
rection!) You'll discover other uses, 
too. 

Bench Clamp for Flashlight 

One of those clamps like the kind 
photographers use on floodlights 
also comes in handy as a flashlight 
holder. By fastening the flashlight 
as shown, and clamping it to the 
edge of the bench, you can angle 
the beam anywhere you need it for 
soldering or testing. 

Guard for Speaker Cone 

To prevent an unmounted speak- 
er's cone from being punctured by 
other parts and tools, cut a guard 
from cardboard and fasten it over 
the cone with the mounting screws. 
This keeps the speaker mounting 
screws from being misplaced, too. 

Use for Crutch Tip 

A heavy crutch tip placed over an 
electrolytic of an auto radio keeps 
tubes and other parts from resting 
on the bench. Forced over the 
handle of a screwdriver, it can be 
used to tap vibrators or other inter- 
mittent parts. 

Washer Locks Pencil Tip 

To keep the screw -on tip of a 
pencil soldering iron from working 
loose, remove the tip, drop on a 
lockwasher and screw the tip back 
in place. This eliminates the annoy- 
ance of having to dig out a pair of 
pliers to tighten up the hot tip 
every time you use the iron. 
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Buss and Fusetron Fuses 
... help you safeguard your reputation 

for Service and Reliability! 

Undoubtedly, you take pride in the 
good name your business has estab- 
lished for sales and service . . . and 
try to avoid handling any products 
that could result in customer dissatis- 
faction . . . which in turn can affect 
your sales curve. 

That's why it doesn't pay to gamble 
with fuses that could be faulty and 
create trouble for you and your cus- 
tomers - either by failing to protect 
and causing useless damage to equip- 
ment, or by blowing needlessly and 
causing unnecessary shutdowns. 

With BUSS and FUSETRON fuses 
safe, dependable electrical protection 
is assured. Before one of these fuses 
ever leaves our plant, it is electronically 
tested to make sure it is right in every 
way ... to make sure it will protect, 
not blow needlessly. 

When you sell or install BUSS or 
FUSETRON fuses, you can forget 
about customer complaints and costly 
call-backs. You are sure too, that you 
provide your customers with the finest 
electrical protection possible which, in 
turn, helps protect your reputation for 
service and reliability. 

To meet all fuse requirements, 
there's a complete line of BUSS and 
FUSETRON fuses in all sizes and 
types ... plus a companion line of fuse 
clips, blocks and holders. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders, write for BUSS bul- 
letin SFB. 

BUSSMANN MFG. DIVISION, 
McGraw -Edison Co. 

University at Jefferson, St. Louis 7, Mo. 

360 

BUSS fuses are made to protect - not to blow, needlessly. 
BUSS makes a complete line of fuses for home, farm, commercial, 

electronic, electrical, automotive and industrial use. 

FUSETRON 
nwarwOaFHv MAIMS M flit FSICAL PiOFEC FLOM 
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SUREST DISTANCE BETWEEN ANY 2 POINTS 

RCA "PREMIUM" TUBES 
Protect your essential radio communications with the tested reliability of RCA 
"Premium" Tubes. Designed to give you the utmost in dependable service. 
these premium -quality tubes can pay for themselves many times in added 
hours of uninterrupted communications...and they're available locally through 
your RCA Industrial Tube Distributor. 

RCA "Premium" Tubes are subjected to a continuous and exhaustive testing 
program, and rigorous quality control in the selection of materials and parts 
is maintained. The net result to you is a line of quality tubes of exceptional 
performance and reliability. 

Your RCA Industrial Tube Distributor is headquarters for a complete line 
of RCA "Premium" Tubes as well as all other RCA tubes for fixed and mobile 
communications equipment. Get the full "Premium" Tube story from him 
today-and call him for all your replacement tube needs. He'll give you fast. 
complete service. 

RADIO CORPORATION OF AMERICA 
/® Electron Tube Division Harrison, N.J. 

Soldering "Eye -Opener" 

If you have a tough time cleaning 
lug eyes of solder to insert a 
wire, why not give your iron an 
"eye-opener"? Take a 31/2" piece 
of wire clothes -hanger and make a 
round loop in one end to fit over 
the neck of the heating element for 
your pencil iron. Then file the other 
end to a point, slip the opener over 
the element, and screw the element 
back into the handle. Now you can 
heat the solder -clogged eye and in- 
sert the opener before the solder 
hardens-all with one hand. 

Hanger for Soldering Pencil 

Ever wish there were some way 
you could hang up your pencil iron 
when it isn't in use? Just put some 
plastic wood into the end of the 
barrel and insert a cup hook as 
shown before the composition filler 
hardens. This is much better than 
hanging the pencil up by its electric 
cord-a practice followed by some 
unthoughtful technicians. 

Stand -Off As Guy -Wire Anchor 

Lacking a guy -wire antenna an- 
chor? nA stand-off of the screw -in 
variety with the insulator removed 
makes a good substitute. Just screw 
the standoff in as you would a regu- 
lar anchor and attach the guy wire 
securely. This is much better than 
using nails or some other fastener 
that might pull out easily. 
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4862 Slotted 
_Offset Tiplet 

#863 Cube Tiplet 

#858 Bar Tiplet 

a--- 

Offset Slotted Tiplet 
leads, tube 

abs and small mires 
bent close to board. 

Make Money on 

Printed Circuit Repairs 
... it's easier than you think with the new 

center pins of tube 
sockets and harness 
leads. 

DE -SOLDERING TIPLETS® 

You pocket more profit on printed circuit repair jobs 

with these exclusive interchangeable Ungar De - 
Soldering Tiplets. Specially shaped to remove 9 

out of 10 components ! No more improvising with 
make -shift tools! 

Repairs are easier, safer and 70% faster because 
each tiplet is designed to apply just the right 
amount of heat simultaneously to all soldered 
contacts without heat radiation damage. No 
more de -lamination problems! No more ruined 
printed boards! 

Tiplets shown at left are available individually... 
List Price 751 each, or ... 

Special Introductory Kit 
Lifetime Metal Case contains #776 
Handle, Super Hi -Heat Unit, #857 
Slotted Tiplet, 3 cup Tiplets and 
#858 Bar Tiplet. List ;7.95 

Order from your 
Electronic Parts Distributor now! 

Ungar Electric T.00lo, Inc. 
4101 Redwood Ave., Los Angeles 66, Calif. 

Cup Shaped De -ring 
Tiplet removes solder 
from circular multi -lug 
components in one 
operation. 

Trim Tipi3L" melts 
solder on leads of elec- 
trolytic capacitors simul- 
taneously. 

ne- 
ously melts solder on 
all multiple straight line 
network components. 
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Selling 
How to make a convincing bid for 
master -antenna installation work. 

This writer has worn quite a few 
pencils to stubs telling electronic 
technicians how to plan and install 
television distribution systems. How- 
ever, you need to know more than 
how to do the job-you have to sell 
it first, and what you have to sell, 
primarily, is service. 

Selling a service is different from 
selling a product. Not only is it in- 
tangible, but it must be sold to peo- 
ple who do not understand the tech- 
nology you are selling-yet they are 
required to make a decision on the 
impression you make and your writ- 
ten proposals. The last words are 
italicized because the man who says 
"yes" to your bid may have to judge 
you solely on the written material 
you submit-and never forget, con- 
tracts are not necessarily given to 
the lowest bidder. As often as not, 
the bid. will be awarded on confi- 
dence in the bidder's know-how. 

Let us look at the market. It en- 
compasses every structure that 
temporarily or permanently houses 
a number of people. This includes 
apartment buildings, hotels, motels, 
schools, hospitals, dormitories, old 
people's homes, and prisons. It 

covers a different phase, also- 
groups of single -dwelling units fed 
from a single antenna site. The first 
are by far the most numerous, and 
can be subdivided into existing 
buildings as well as those to be con- 
structed. The phase of selling which 
usually baffles the «beginner is the 
new construction market, largely be- 
cause the chain of command is not 
known to him. 

Almost without exception, every 
new multiple -dwelling building plan 
specifies TV wiring. The whole thing 
starts with someone's decision to 
have a building constructed. The 
next step is to commission an archi- 
tect to design the building, and he 
is the one who specifies the loca- 
tions of the TV outlets. He may or 
may not indicate the general wiring 
plan for TV distribution, but if he 
does, this does not fix the plan. It 
is subject to change for any logical 
reason. 

When the design of the building 
satisfies all parties, a general con- 
tractor enters the picture. He as- 
sumes responsibility for erecting the 
building, although his company 
does not necessarily do all the work. 

Usually he handles the heavy con- 
struction and subcontracts such 
things as heating, plumbing, plaster- 
ing and electrical work. The 

1 

T V 
system is usually part of the elec- 
trical contract, and the electrical 
contractor will install all boxes and 
conduit. Furthermore, he usually 
insists on pulling the wire through 
the conduits. He is rarely foolish 
enough to think he can handle the 
specialized job of installing anten- 
nas, tap -off units, amplifiers, split- 
ters, and other parts of a TV system. 
These jobs he subcontracts to some- 
one like you, if you can convince 
him you can handle it. 

Knowing these facts, you can plan 
an effective selling program. Start 
with the architect, but try to get to 
him before he gets the job of de- 
signing a new building. He has a 
problem, and if you can help him, 
you'll be helping yourself. He is not 
a TV distribution expert, but he 
must specify the TV system. He 
does this by copying a specification 
usually given him by someone con- 
nected with a manufacturer. It does 
not always fit his particular job, 
and quite often he overspecifies, 

Fig. 1. Sample proposal for the installation of a TV master antenna system. 
Electrical Contractors, Inc. 
1212 Olyphant Drive 
Megapolis, Pa. 

Attention: Joseph Blandings, Manager 
Subject: Master Television Antenna System 
Installation, Page 1 of Proposal. 

Gentletflen: 

Master Technicians, Inc., is pleased to sub- 
mit the following proposal for the installation of 
a TELEVISION MASTER ANTENNA SYSTEM 
at the CHADWICK ARMS, 6322 Brookwood Lane, 
Megapolis. 

We will supply and furnish all equipment and 
services necessary to install a Master Antenna 
System designed to provide signals at each of 
263 outlets from Channels 2, 5, 11 and 13 at the 
above building. Outlets are to be provided at 
all points specified in the electrical plans issued 
to us on May 17, 1959, dated April 5, 1959, with 
final modification of plans dated April 27, 1959. 

We will supply all necessary antennas, ampli- 
fiers, distribution equipment, coaxial cable, hard- 
ware and metal cabinetry with locks for the am- 
plifiers. 

We will furnish the labor necessary to install 
the equipment described above, with the excep- 
tion of installing the cable in the conduit pro- 
vided. We will perform this work according to 
standard practices and adjust the system to meet 
standard tests. 

We will guarantee and maintain the system 
for one (1) year from the date of final adjust- 
ment and balancing of the system. 

Page 2 of Proposal 

Description and specifications governing in- 
stallation of the system are listed on an at- 
tached sheet and become a part of this pro- 
posal. 

All the above, we will furnish and supply to 
you at the Chadwick Arms for the sum of 

dollars and _ Bents 
(50000.00). 

It is understood and agreed that you will 
furnish any consents or permissions that may be 
required by, or permitted by the management, 
or by Laws and Ordinances pertaining to this 
work. It is understood and agreed than you 
will provide AC outlets capable of supplying 
uninterrupted 117V, 60 -cycle electrical service 
(except for emergency cutouts) at our amplifier 
locations. 

The above prices are effective for a period of 
sixty (60) days from the date of this proposal. 

The equipment for this system is manufactured 
by Corporation, 
which has been continuously producing this type 
of apparatus for a period of years, 
and is recognized as a reputable manufacturer. 

When this equipment is installed under our super- 
vision, we will guarantee to provide reception at 
each outlet equal to, or superior to, that pro- 
vided by the use of an individual antenna for 
each set under these same conditions. 

Payments will be made as follows: 
60% payable upon delivery of complete equip- 
ment to building. 
40% payable when system is completed and 
final inspection shows it to be in good work- 
ing order. 

Page 3 of Proposal 

In order to evidence your agreement and under- 
standing of the details outlined herein, please sign 
the carbon copy of this proposal, which will then 
become an agreement between us, and return same 
to our office. 

Very truly yours, 

(Company Name) 

(Authorized Signature) 
Approved, Confirmed, Accepted 

Dated 
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DESTROYED -NOT FIRST QUALITY! 
...why General Electric cannot ship recovered 

or rebranded receiving tubes! 

One area in every General Electric tube 
plant is given over to destruction. Here 
steel jaws chew to fragments all tubes that 
aren't (1) brand-new production, (2) 
proved first -quality by extensive tests. 

No recovered receiving tubes, no "seconds" 
can leave a G -E factory. Be quality -safe! 
Buy only from your G -E tube distributor ! 

Distributor Sales, Electronic Components 
Div., General Electric Co., Owensboro, Ky. 

Progress /s Our /Ks/ /mportant Product 

GENERAL ELECTRIC 
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adding unnecessary costs. 
A letter to local architects-offer- 

ing your services in laying out the 
TV -wiring specifications for a build- 
ing and detailing your abilities, the 
type of equipment you install, and 
the kind of performance you guar- 
antee-can only do you good. Such 
letters may result in inquiries for 
advice. Offer to call on them and 
discuss their problems without 
charge, knowing full well that you 
may not get the job. In many cases, 
however, your specifications will be 
used, and quite naturally they will 
describe the apparatus you use, "or 

equivalent." This puts you in a 
favorable position when the subcon- 
tract comes up, since it is so much 
easier for the prime contractor to 
accept your bid if it fits the speci- 
fications exactly. 

Your next step is to send letters 
to electrical contractors, describing 
your organization, explaining what 
you can do, and ending with an offer 
to bid on any jobs he gets. Tele- 
phone and personal follow-up calls 
are worthwhile here, since you can 
learn a lot by talking to other peo- 
ple. Find out how they handle TV - 
outlet work, who they work with, 

OLIC4C1 TWICE AS MANY IN USE AS ALL OTHER MAKES COMBINED 

e< World's Leader 
in 

Tube Testers! 

New! 

MODEL 
820 

$995 5 

TUBE 
Caddy -Pal 

VTVM-OHMMETER- 
TRANSISTOR CHECKER-GRID 
CIRCUIT TUBE & CRT CHECKER 

An innovation in test equipment, designed 
for radio -TV home service. 
Replaceable 11 -socket tube panel covers 
most popular Radio-TV-Hi-Fi tubes. 
Tests low -signal and power transistors, 
with special high -current test for power 
transistors. 
Reads Beta gain and reverse current 
collector leakage. 
Four voltage and three resistance ranges 
specifically designed for radio -TV service. 

00.4)00* 

A. 
.A'> 

% 

Ev 

MODEL 
800 

51695° 

LOW-COST 
DYNAMIC 

MUTUAL CONDUCTANCE 

Dynamic Mutual Conductance tube and 
transistor -diode tester. 
New leakage and shorts test and new 
grid current (gas) test feature. 
Lowest cost tester available in its com- 
pleteness and accuracy range. 

THE HICKOK ELECTRICAL INS 

MODEL 
121 

$3295° 

HIGH-SPEED 
CARDMATIC® 

A truly modern tube tester-specifically 
developed for today's critical tube appli- 
cations. 
Now, you can not only make critical"fringe" 
tests, but you actually can test such types 
as 6SN7 and 6806 for pulse operation. 

Its exclusive card -programmed switch, de- 
veloped and patented by HICKOK, which 
positively and automatically sets up exact 
conditions, is the key to the 121's rapid 
and automatic tests. 

MODEL 
6000 

51975 

HIGH-SPEED 
DYNAMIC 

MUTUAL CONDUCTANCE 

Features the original HICKOK-patented 
Dynamic Mutual Conductance circuit-the 
Gm method that has long been accepted 
as standard in the industry. 
Snap -in master socket panel, easily re- 
movable to accommodate future adapters, 
to prevent obsolescence. 
Reserve cathode capacity test, filament 
continuity test, extra sensitive shorts test, 
new gas test. 

TRUMENT CO. ' 10566 Dupont Ave. 
Cleveland 8, Ohio 

Fig. 2. Sample outline describing equip- 
ment and service offered in proposal. 

DESCRIPTIONS AND SPECIFICATIONS 

OF A MASTER ANTENNA SYSTEM TO HE INSTALLED 
AT THE CHADWICK ARMS, 6322 BROOKWOOD LANE 

The Master Antenna System shall permit a 

simple connection of an EIA (Electronic Indus- 
tries Association) standard television receiver to 
any of the outlets installed, and shall provide 
reception on Channels 2, 5, 11 and 13. The 

system will be capable of handling additional 
future channels. 
ANTENNAS: 

Antennas shall be of the yagi type, individually 
tuned for each channel in use. Each antenna 
shall be matched to coaxial cable before the 
down -lead proceeds to the amplifiers. 

Antennas shall be mounted on metal masts of 
galvanized steel or aluminum rigidly fastened to 
coping or other solid walls above roofline, or on 
terraces or setbacks, approved by you. Installa- 
tion shall meet existing building codes or regula- 
tions and shall be located to give best possible 
reception from the choice of existing available 
sites. An electronic survey shall be conducted by 
the installer to determine the best location for 
the antennas. 
AMPLIFIERS: 

Amplifiers are designed for continuous duty, 
and consume a maximum of watts of 
power when operated at 117V, 60 cycle A.C. 

The amplifiers shall be mounted in a metal 
cabinet with lock, on the east side interior 
wall of the elevator penthouse. 
DISTRIBUTION: 

The distribution system is designed to present 
a minimum of 20 -db isolation between adjacent 
receivers on any line and greater isolation to all 
other receivers. 

Outlets are fed from fifteen risers originating 
in the amplifier enclosure, radiating in the dead 
space above the ceiling of the 16th floor to the 
entries of the riser conduits. Riser and radiating 
cables shall be of RG -59/U cable or equivalent. 

Outlets will be mounted in 2" x 4" standard 
electrical outlet boxes supplica and installed by 
the electrical contractor. All risers will be ter- 
minated in 75 -ohm terminating devices at the 
end of the cable most remote from the ampli- 
fier. 
OUTLET DEVICES: 

Outlet devices shall provide isolation between 
receiver and line and between receivers, and shall 
provide signal strengths consistent with good 
engineering practice, based on existing condi- 
tions. 
CABLE: 

Cable shall be of coaxial type, nominal im- 
pedance 75 ohms, and shall meet JAN specifica- 
tions. All cable shall be new and manufactured 
since 1954. 
UL APPROVAL: 

All electronic equipment shall be UL ap- 
proved and shall be electrically grounded to the 
satisfaction of your electrical engineer. 
GUARANTEE: 

Full maintenance shall be provided for one 

(I) year. Under this arrangement, the installer 
will supply a guarantee (except against fire, 
theft, or malicious or negligent damage by 
others) of the equipment itself, and will an- 

swer every service call, relieving building man- 
agement of any responsibility for system oper- 
ation other than the transmission of complaints. 
ACCESS: 

A mutually satisfactory schedule for access to 
areas of the building necessary for installation or 

maintenance must be provided the installer -main- 
tainer. 

etc. These people usually use a re- 
porting service such as Dodge Re- 
ports, which keep them up to date on 
building starts. Possibly you can 
arrange to be "cued in" on jobs in 
your line, or if your business war- 
rants it, subscribe to such a report- 
ing service yourself. 

You are now in a position to 
follow up on the sources of informa- 
tion. Do not wait for them to call 
you; when you hear of a building 
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THIS, SHOP IS MAKINII MONEY 

with 
CLAROSTAT 

RTV controls 
Radio and television repair shops in all parts of the country 

ore increasing their profits with Clarostat RTV controls-the 

controls that are right for the job, right from the carton. 

RTV controls are manufactured as matched replacements under 

rigid quality control standards at the factory. Clarostat offers 

the direct replacement for practically every radio and TV set control 

ever produced. RTV controls can save you many hours per man 

per week, raising your output and multiplying your profits. 

Always ask for CLAROSTATI 

GET THE COMPLETE DETAILS ON RTV CONTROLS FROM YOUR DISTRIBUTOR 

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

In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont. 

r 
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Now at your Distributor's! 

A complete guide, by equipment brand and model number, to 
Sylvania direct replacement transistors and diodes. Interchangeability 
information is included for rectifiers, too. Gives Sylvania equivalents 
of foreign transistor -types. Helps you find the right replacement unit 
... fast! Get your copy from your SYLVANIA SEMICONDUCTOR 
DISTRIBUTOR or write Sylvania, P O. Box 37, Buffalo 9, N. Y. 

Only 50C for this valuable booklet! 

Check your semiconductor. stock. Fill in with top-quality Sylvania 
transistors, diodes and rectifiers. Your Sylvania distributor has the best! 

Sylvania Semiconductor Division, Woburn, Mass. 

SYLUANI 
Subsidiary of GENERAL TELEPHONE a ELECTRONICS 

start, find out who is doing the work 
and call on them, offering to bid. 
They will invariably welcome your 
bid; they like competitive offers. 

Your bid itself is not within the 
scope of this article, but some 
things associated with it are. Be- 
fore submitting a bid, do some in- 
vestigating. Find out what competi- 
tion has charged in the past. Look 
over some of the existing jobs to get 
an idea of competitive installations. 
What you find may modify your 
bid. Do not bid too low just to get 
a job under your belt. This will 
usually frighten the contractor; he'll 
think you don't know what you are 
doing and find some reason for 
throwing out the bid. After all, it 
doesn't make sense to lose money 
on your work. If possible, drop in 
on the contractor before the bid is 

awarded. He may be unsure about 
some point in your proposal which 
a little conversation can straighten 
out. But, above all, have a good 
proposal in the contractor's hands. 
A sample proposal is given in Fig. 
1. Do not copy it, but use a similar 
style and, naturally, the right names. 

Submit your proposal in dupli- 
cate, preferably in one of the imita- 
tion leather binders available at sta- 
tioners (the kind with the soft metal 
tabs for holding the paper). En- 
close with the proposal any ap- 
paratus descriptions and other ma- 
terial that adds support. 

Notice how the sample proposal 
guarantees that reception at each 
outlet will be equal to or better 
than single -antenna reception under 
the same conditions. This is a key 
phrase; no more, nor any less, 
should be guaranteed. A properly 
signed copy of such a proposal, 
when returned to you, becomes a 
binding legal agreement. 

Attach to this proposal (if using 
the folder, bind it with the proposal) 
a detailed outline of your specifica- 
tions. A sample is given in Fig. 2. 
This is merely a description of the 
job you are going to do, but do not 
get careless; stick pretty closely to 
the kind of language used here. 

Once this package is in the hands 
of the contractor, all that remains 
are the follow-up calls. Use com- 
mon sense here; do not fail to fol- 
low up, but don't make a nuisance 
of yourself, either. A lot depends on 
your judgment of the other fellow, 
and they are all different. After all, 
they're human beings, too! 
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PUBLIC 
RELATIONS 

by W. C. Pecht 

How are your "Public Relations"? 
Sorry, I didn't mean to pour salt on 

an old wound. I just thought if you had 
the time, we might work out a program 
to endear us to the hearts of those whom 
we serve. 

Obviously, the first step in such a pro- 
gram would be to direct favorable pub- 
licity toward the service industry itself. 

Another thing we could do is TV spot 
commercials every fifteen minutes in a 
late, late, late show, we could have a 
man in a white doctor's coat, with the 
spotlight on his forehead, claim that "for 
that tired eyeball, those jumpy nerves 
from watching out -of -sync pictures, call 
your independent serviceman and remem- 
ber, with doctors who know best, it's 
westerns two to one." 

Then, a national beauty contest. No .. . 

not physical beauty . . . mental beauty. 
Each contestant has the electrodes of an 
encephalograph (better look that one up, 
it's a brain wave indicator) attached 
to his head, and the one that produces 
the prettiest pattern on a "scope" wins 
a trip to the Siberian salt mines (all ex- 
penses paid), a mink -lined tube -caddy, 
and an autographed picture of Frothing - 
ham Sturdley, the inventor of the self - 
stripping tuner slug, the hollow -ground 
chassis edge, and the one -jolt pilot light. 
He was given a medal and an annuity 
for life by the Framis Foundation for his 
work on the repair -proof knob and the 
plastic which dissolves when you try to 
clean it . . . with anything . . . even 
water. A great man, really great. 

Some florist might be sold on the idea 
of creating a new flower for the profes- 
sion and call it the "Repairman's Rose" 
or the "Tube Jockey Jonquil." How 
about the "Oscillator Orchid" or the 
"Selenium Sweet Pea?" On second 
thought, the odor of burning selenium 
doesn't tend to engender a spirit of 
aesthetic appreciation; in fact it .. . oh 
well, you can't pick a winner every time. 

Soap operas on daytime radio, new 
songs, new dances all based on the life 
of man's best friend, the TV repairman, 
will elevate you to your proper place in 
your community: Just imagine "John's 
Other Test Probe" on radio, or songs 
such as "Insulation Is Funny, It Smells 
Something Like Money" or "When I 
Said You Had a Chassis Like Lassie, I 
Didn't Mean You Were a Dog." The 
teenagers won't be able to resist a dance 
called the "sync slink" or "the vertical 
roll." 

There it is, your glorious future . . 

oh, no, not mine ... I've been thinking 
about becoming a part-time buggy -whip 
salesman. 

NEW FROM 0411, 

DYNAMIC TRANSISTOR 

CHECKER 

DYNAMICALLY CHECKS WIDE RANGE OF TRAN- 

SISTOR TYPES EITHER "IN OR OUT" OF CIRCUIT! 
This new low-cost checker uses an entirely new approach 
but a proven DYNAMIC principle for checking transistors. 

safely tests ºNº and NºN transistors either "in or out" 
of the circuit. Covers wide range of types: small signal 
including "drift" types, medium power; and power 
types. Provides positive check for "opens," shorts, and 
gain-condition indicated by means of a visual indicator 
plus jacks for meter or scope. Also provides GO -NO -CO test 
at practical currents-and permits matching of similar 
transistor types. No set-up required-no further leakage 
tests necessary. Model 100 is compact, lightweight, com- 
plete, and ready -to -use ... helps you cash -in on the big 
profits in the fast growing transistorized equipment 
servicing field! 
MODEL 100-Wired and factory tested . . $19.95 NET 

NEW FROM ebe, 
LOW COST, COMPLETE 

TUBE TESTER 

GRID CIRCUIT and TUBE MERIT TESTER 
Complete test coverage of all modern TV tube types as 
well as all heater type radio tubes including hybrid 
types, using only 5 sockets. Incorporates patented Seco 
GRID CIRCUIT TEST plus a reliable CATHODE EMISSION test 
using new low impedance low test voltage circuit-also 
checks filament continuity and provides open element 
test. One easy -to -read meter indicates results for both 
Grid Circuit and Tube Merit Tests. Two -stage DC ampli- 
fier isolates meter from tube under test to protect meter- 
and makes it possible to achieve a wide range of load 
currents and test conditions. Complete with portable 
carrying case, pin straighteners, and flip -chart for quick 
set-up data. 
MODEL 18-Wired and factory tested , . . ;69.50 NET 

r- SEND FOR 
COMPLETE SECO 

STORY ON . 

MODEL 107 
TUBE 
TESTER 

outstanding reliability, accuracy 
Provides 3 important tests: amplifier 
types tested for gain by Dynamic 
Mutual Conductance method-power 
types tested for cathode current by 
Cathode Emission method-all types 
tested for shorts and grid error by 
Grid Circuit Test developed and 
patented by Seco. Dynamic Mutual 
Conductance Test pre -wired to elim- 
inate elaborate set-up. Cathode Emis- 
sion Test done by free point pin - 
selector method-will not be obsoleted. 
Completely self-contained in portable 
carrying case. 
MODEL 101-Wired and factory tested 5139.50 NET 

MODEL HC -6 

IN -CIRCUIT 
CURRENT 
CHECKER 

positive, on -the -spot check 
of horizontal output current! 
This new, low-cost current checker 
provides simple means for making a 
positive on -the -spot check of TV hori- 
zontal circuits. Can be placed into the 
circuit in seconds-no unsoldering of 
circuit unrzng-immediately indicates 
whether horizontal tube cathode cur- 
rent is within manufacturer's recom- 
mended limits. Valuable as a fast, 
accurate indicating device when -ad- 
justing horizontal drive and linearity. 
Eliminates one of the most common 
causes of callbacks. Compact, inex- 
pensive, easy to use - 
MODEL HC-6-Wired and lactory tested $12.95 NET 

to 

MODEL GCT-8 
GRID CIRCUIT 
TESTER 

` ' ° c i . 
(IV 

- 
fast check of critical 
"control grid" conditions 
Model GCT-8 checks "control grid" 
condition of vacuum tubes faster, 
more accurately than any other tester! 
As many as eleven simultaneous 
checks-automatically! Quickly spots 
grid errors and leakage-stops guess- 
ing, substitution checking, and costly 
rechecks. Electron -Eye tube indicates 
faults at a glance. Truly portable. 
The perfect companion to any tester 
that employs only conventional gas 
and shorts test. Carry it on all calls. 
MODEL GCT-8 Complete kit . . . S19.95 NET 

MODEL GCT-0 Wired and tested . $29.95 NET 

Cl Three Tube D In -Circuit 
Testers Current Checker 

VTVM 100% Accurate 
Flyback Checker 

Battery 
Eliminator 

Sold Only Thru Electronics Parts Distributors 

Dynamic 
Transistor Checker 

OUTSTANDING RELIABILITY-TOP DOLLAR VALUE! 

SECO MANUFACTURING CO. 
41,401e 5015 Penn Ave. So., Minneapolis, Minn. 

NAME 

ADDRESS 

L 
CITY ZONE STATE 
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ON TEST 
by Les Deane 

Q 
Q :' 

EQUIPMENT 

Specialized VTVM 

Fig. 1. The Arkay audio VTVM pre - 
amp comes either wired or as kit. 

With public interest in hi-fi on the 
increase, many service shops are now 
called upon to test and repair audio 
equipment involving much more than a 
mere radio -phono combination. Those 
who have seriously gone into this phase 
of servicing, however, have found that 
they need specialized test instruments 
before they can successfully tackle any 
and all audio jobs. 

The instrument pictured in use in Fig. 
1 is a typical example of an instrument 
primarily designed for audio work, yet 
one which also, on certain occasions, is 
useful in radio and TV servicing. The 
Model AV -20 is an Audio Vacuum 
Tube Voltmeter made by Arkay Inter- 
national of Richmond Hill, New York. 

Specifications are: 
1. Power Requirements - 105/125 

volts, 60 cps; power consumption 
approximately 11 watts; trans- 
former for AC line isolation and 
standby switch provided. 

2. AC Measurements -10 rms ranges 
from 0 to .01, .03, .1, .3, 1, 

3, 10, 30, 100, and 300 volts; 
maximum sensitivity 10 my full 
scale; input impedance 1 megohm 
at 1 kc. 

3. Frequency Response - 10 cps to 
400 kc ±1 db on all ranges up 

to 100 volts; 10 cps to 40 kc ±2 
db on 300 -volt range. 

4. DB Measurements - 10 ranges 
from -52 db to +52 db; direct - 
reading scale (-12 to +2) pro- 
vided; zero db equals 1 mw of 
AC power across 600 ohms. 

5. Amplifier Function - instrument 
serves as preamplifier with ampli- 
fication factors from 0 to 50 db 
in 6 different ranges; output im- 
pedance 1000 ohms; input/output 
jacks provided on front panel. 

6. Panel Meter - 200-ua movement; 
full -wave bridge operation; edge 
lit, 6 -inch face with 3 individual 
scales; movement accuracy within 
2%. 

7. Size and Weight -74" x 61/2" x 
41/2", 41/2 lbs. 

The Arkay Model AV -20 comes com- 
plete with test leads and manual in 
either kit or factory -wired form. With 
the kit, you also receive detailed wiring, 
instructions, parts list, and several large 
drawings of the various assemblies. 
Having the opportunity to use a factory - 
wired version in our lab, I found the 
instrument very useful for measuring a 
wide range of signal levels in audio 
equipment. 

An audio VTVM is much like any 

Fig. 2. The AV -20 has a large edge -lit 
meter with both rms and db scales. 

METER 

RANGE 

AMPLIFICATION MAXIMUM VOLTS 

POWER 

GAIN 

MULTIPLICATION 
FACTOR 

INPUT OUTPUT 

.01V 50 db X316.2 .01 3.2 

.03V 40 db X100 .03 3.0 

.10V 30 db X31.62 .10 3.2 

.30V 20 db X10 .30 3.0 

1.OV 10 db X3. 162 1.0 3.2 

3.0V Ddb X1 3.0 3.0 

Fig. 3. Specifications for preamplifier 
with Arkay's audio test instrument. 

other VTVM except it is designed to 
measure AC voltages only, and there- 
fore its prime application is in audio 
work. The sensitivity of a conventional 
VTVM rarely goes below I volt full 
scale with an over-all accuracy of 
around ±5%. The AV -20 features a 
very sensitive range of .01 volts full 
scale, but since the manufacturer did 
not specify the instrument's over-all ac- 
curacy, I performed some calibration 
tests of my own. Using an industrial - 
type voltmeter with a rated accuracy of 
±2%, I compared about a dozen read- 
ings and calculated that the Model AV - 
20 was within ±3% of this particular 
standard. Incidentally, I obtained no 
differences at all on the 1- and .3 -volt 
ranges. 

From the front -panel view in Fig. 2, 
note the three separate connectors across 
the bottom; each is a combination bind- 
ing post and banana -type jack. The one 
on the left labeled INPUT is used for 
voltage measurements and also as an 
input for the built-in amplifier. The one 
on the right is used only as an output 
connection when the unit is being em- 
ployed as a preamplifier. The center 
one, of course, is common ground. The 
small slide switch directly above the 
ground jack acts as a function selector 
with three positions - meter, standby, 
and amplifier. The other two knobs on 
the panel are for the range selector and 
power switch. 

In making use of the voltmeter func- 
tion, I measured generator signals in 
several pieces of audio equipment and 
checked ripple voltage present in the 
output of various power supplies. One 
should remember, however, that any in- 
strument calibrated to read rms volt- 
ages, such as the AV -20, is only accurate 
for pure sine waves. The root -mean - 
square (rms) value of a symmetrical 
wave is 70.7% of the actual peak value. 
If you measure voltages with odd wave 
shapes, such as square, sawtooth, or 
pulse signals, the meter reading obtained 
will only be relative and not a true 
indication of either rms or peak ampli- 
tudes. 

I also found the Arkay VTVM useful 
for making decibel measurements. For 
those of you familiar with power ratings 
in db, you might be interested to learn 
how these readings are obtained. The 
meter has a direct -reading scale of from 
-12 to +2 db, while its range selector 
has 10 individual positions correspond- 
ing to db levels from -40 to +50. 
When measuring db, the reading on the 
scale is either added to or subtracted 
from the figure indicated by the range 
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Dependability 
is a 

built-in 
feature 

of 
all 

Delco 
Radio 
Service 

Parts! 

Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather 
conditions. You can rely on them for exceptional power handling and rich distortion -free tone. 

Delco's popular 8 -inch "Hi-Fi" speaker, No. 8007, provides the most power and tonal range for the money. Designed 

for replacement use and high fidelity audio systems, it's a good, fast seller with price and quality appeal. 

For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic 
Parts Distributor. He carries the complete line. Other extras you get with Delco are Wide selection of special 
application parts Complete technical training program Effective warranties Dealer identification signs. 

Stock with Delco Electronic Parts-more dependability and reliability for your customers, more profit for you. 

LCO 
ADIO 

Division of General Motora Kokomo, Indiana 

Available everywhere through 

Electronic Distributors 
associated with 

CM UM -S SAcn 

_1111111F0 «IONS MUM 
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DON'T GUESS... 
KNOW THE TEMPERATURE OF YOUR SOLDERING GUN 
BEFORE TOUCHING PRINTED CIRCUITS AND LAMI- 
NATED WIRING BOARDS! 

- !JÌIÏÌÌIÚIÑ 

ESICO GUNCHOKU 
REDUCES TEMPERATURE OF YOUR SOLDERING 
GUN TO TWO CONSTANT HEATS - 500 OR 600 

Assures correct temperature for solder- 
ing printed circuits and laminated wir- 
ing boards. 
No need to wait for a slow -heating iron - and still have doubtful temperature. 
Just plug into GUNCHOKE and GUN - 
CHOKE into outlet. 
Small, compact, to flt in your tool kit. 

FOR ALL WIDELY USED GUNS 
Get GUNCHOKE from your distributor 

ESICO 

LUGER GUN 
Perfect balance permits del- 
icate touch for most intricate 
work. Transformer built in handle eliminates tip 
heaviness. Long, thin tips simplify soldering con- 
nections inaccessible with other guns. LUGER is 

150 -watt capacity. 

ELECTRIC SOLDERING IRON CO., INC. 
559 W. Elm Street .-. DEEP RIVER, CONN. 

PROFESSIONAL 

technicians 

use 

OFFICIAL 

ORDER BOOKS 

for every 

TV-RADIO 

service 

call 

This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office record, with 
spaces for com- 
plete information 
on every job. 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust -proof box of 
10. In stock at 
your distributor. 
Write for your 
free folder de- 
scribing Dave 
Rice's OFFICIAL 
ORDER BOOKS, 
including an ac- 
tual size sample 
copy of the handy 
order form. 

* e A * 
For customer's 
prices on every 
replacement part, 
plus flat rate and 
hourly service 
charge data, 
regional and 
national, Dave 
Rice's OFFICIAL 
PRICING DIGEST, 
listing over 63,000 
items. $2.50. 

ELECTRONIC 
PUBLISHING CO., INC. 

180 N. WACKER DRIVE 

CHICAGO 6, ILLINOIS 

position selected. For accurate and pre- 
cise readings, one should bear in mind 
that the load value must equal the cali- 
brated impedance of the db function- 
or 600 ohms. Naturally, readings across 
loads other than this standard will only 
be relative. (For a simplified explana- 
tion of the db, review the article en- 
titled "Understanding the Decibel" - 
August, 1959.) 

An additional feature of the Model 
AV -20 is its capability of performing as 
a preamplifier for use in the design and 
repair of audio systems and components. 
I found this to be a big help when trac- 
ing low-level signals and checking the 
outputs of components such as phono 
cartridges and microphones. 

A table outlining the specifications of 
the built-in amplifier is shown in Fig. 
3. It shows the various levels of ampli- 

fication obtained with the range selector 
in different positions; to avoid signal 
overloading and clipping, the input sig- 
nal for each range must not exceed the 
value shown in the maximum voltage 
column. An amplification factor of 
nearly 320 can be obtained with this 
unique feature of the instrument. 

As long as I had the unit, I decided 
to check the amplifier's harmonic and in- 
termodulation distortion characteristics. 
Employing a commercial test instru- 
ment, I came up with harmonic distor- 
tion figures ranging from .7% to 2%, 
depending, of course, on the range of 
amplification selected. A test for inter - 
modulation distortion disclosed readings 
of from .8% up to 1.1%, which indi- 
cate that the amplifier circuit is rela- 
tively distortion -free, and can be used 
successfully in audio troubleshooting. 

First Aid For CRT's 

When a customer's picture tube fails, 
he'll often turn to you and say, "Is 
there anything you can do with it, or 
will I have to have a new one?" Is your 
answer positive, or do you tend to beat 
around the bush? If you have a portable 
instrument such as the one pictured in 
Fig. 4, you can counter with the clear- 
cut answer, "We'll sure find out soon 
enough!" 

Testing and attempting to repair a 
picture tube in front of the owner not 
only justifies an additional charge for 
this service, but also makes it easier to 
promote the sale of a new tube-espe- 
cially if its need is doubted by the cus- 
tomer. 

The unit being used in Fig. 4 is the 
Model 440 Cathode Rejuvenator Tester, 
designed and produced by B & K Mfg. 
Co., Chicago. The CRT will test and/ 
or rejuvenate black -and -white as well as 
color picture tubes, including newer 
110°, low -anode -potential types, and 
those requiring special filament voltages. 

Specifications are : 
1. Power Requirements - 105/125 

volts, 50/60 cps; power consump- 
tion 5.8 watts with no load; trans- 
formers provide line isolation. 

2. Elements Test - continuity and 
Fig. 4. The Model 440 can test and 
rejuvenate all tubes including color. 

PHONE 
ED 9-9653 `-,..; 

$7.50 
plus parts, 

C.O.D. and postage charges 

90 DAY 
WARRANTY 

Precision Tuner Service 
ALL TYPES T.V. TUNERS REPAIRED AND ALIGNED TO FACTORY 
SPECIFICATIONS ON CRYSTAL -CONTROLLED SWEEP GENERATORS 

24 -HOUR SERVICE ON MOST TUNERS 

UHF - VHF COMBINATIONS - $13.50 
See your local distributor or send to: 

P.O. Box 272, 601 N. College State make and model. Send 
BLOOMINGTON, INDIANA all parts, tubes and shields 
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SERVE AND COMPARE LIGHT BULBS 

o 
o 
o 
o 

o 

Cl G2 

Q o 
O o 
O 0 
o o 
O 0 

o 
o 

O 
O 

GOOD 

BAD Open GIIConhol Gm! 

BAD Open G2; Frs, Anode, 

BAD Open K ;Calhodel or low Ee,-,., 

BAD Short H 

BAD Shoo HGI 

BAD Short H -G2 

BAD Short GI -K 

BAD 

Fig. 5. Easy -to -read chart for continuity 
and shorts test of the B & K unit. 

shorts indicated automatically by 
3 neon bulbs on panel; shorts re- 
moved and open elements repaired 
by rejuvenating functions. 

3. Emission Test-cathode emission 
measured and indicated on GooD- 

BAD scale of panel meter; rejuve- 
nator restores beam current by 
reactivating cathode; three levels 
of rejuvenation intensity provided. 

4. Cutoff Test - CRT bias required 
for cutoff indicated by setting of 
calibrated control on panel. 

5. Life Test-relative life expectancy 
determined by fall -off rate . of 
cathode emission as heater voltage 
is removed; LIFE TEST button pro- 
vided on panel. 

6. Other Features -12 -position heat- 
er switch, function selector, HI -LO 

G2 switch, and color gun selector 
provided on front panel; 41/" 
meter has GOOD -BAD scale, 0-1000 
scale, and CUTOFF indication; 3 

socket adapters and set-up data 
supplied for special tube types. 

7. Size and Weight-leatherette case 
14" x 8" x 444", 10 lbs. 

During my lab examinations, I found 
the manner in which this instrument de- 
tects shorted and open elements of a 
tube quite interesting. The whole idea 
hinges around the three neon bulbs di- 
rectly beneath the panel meter. The one 
on the left is labeled "H" for heater, 
in the middle is "G I" for control grid, 
and the one on the right is "G2" for 
first anode. With the selector switch in 
the continuity/shorts position and the 
test cable connected to the base of a 
CRT, shorted, leaky, and open elements 
are automatically detected and identified 
by the "glow, no -glow" combination of 
these bulbs. 

A key for figuring out bulb indica- 
tions is given in a special comparison 
chart in both the instruction manual and 
inside of the instrument's detachable lid 
(see Fig. 5). Notice, for example, that 
it shows if the "H" bulb is out while 
bulbs G1 and G2 are half lit, the tube 
is good-a sure sign that there are no 
shorted or open elements. If the tube 
is not shorted, but very low on emis- 
sion, you may encounter the same indi- 
cation produced by an open cathode- 
all bulbs completely out. Such a defect, 
of course, will be caught during the 
emission test. 

Channel Isolation 
Compliance 
Tracking Pressure 

Now ...from Sonotone 

4 Big 
Improvements 
in the quality stereo cartridge 

Sonotone 8TA cartridge replaces 
8T as industry standard 

The new Sonotone 8TA 
cartridge gives greater than 
ever stereo performance... 
has 4 big extras: 

fuller, smoother frequency response 
higher compliance than ever before 
lighter tracking pressure 
practically eliminates dust pile-up 

Sonotone 10T unitized stereo at 
lowest price ever 

New 10T cartridge sells at record low price of 
$6.45. * And it covers the complete high fidelity 
range. 10T's unitized construction makes it easi- 
est to install, easiest to replace. Low price means 
more sales-more profits. 

ONLY 

$1450* 

SPECIFICATIONS 
8TA 1OT 

Frequency Response Smooth 20 to 20,000 cycles. Flat from 20 to 15,000 cycles 
Flat to 15,000 with gradual - 2.5 db. 
rolloff beyond. 
25 decibels 18 decibels 
3.0 x 10-6 cm/dyne 1.5 x 10-6 cm/dyne 
3-5 grams in professional 5-7 grams 
arms 
4-6 grams in changers 

Output Voltage 0.3 volt 0.5 volt 
Cartridge Weight 7.5 grams 2.8 grams 
Recommended Load 1-5 megohms 1-5 megohms 
Stylus Dual jewel tips, sapphire or Dual jewel tips, sapphire or 

diamond. diamond. 

including mounting brackets 

Sonotone makes only 6 basic ceramic cartridge models... 
yet has sold over 9 million units ... used in over 662 dif- 
ferent phonograph models. For finest performance, replace 
worn needles with genuine Sonotone needles. 

onotone®P. Electronic Applications Division, Dept. C10-30 

ELMSFORD, NEW YORK 

Leading makers of fine ceramic cartridges,speakers, tape heads, microphones, electronic tubes. 
In Canada, contact Atlas Radio Corp., Ltd., Toronto 
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I found the operating procedures for 
testing a picture tube relatively simple. 
With the heater switch set for the proper 
filament voltage, and the function selec- 
tor in its first position, the shorts test 
is performed as just discussed. If the 
tube passes this test, the function selec- 
tor is then advanced to EMISSION, and 
cathode emission is automatically regis- 
tered on the meter. Incidentally, the 
small slide switch, identified as G2 and 
located just to the left of the meter, 
should be placed in its Fit position for 
all tubes except the special types noted 
in the setup data. Since these uncom- 
mon tubes normally operate with a po- 
tential of only about 50 volts between 
control grid and first anode, they must 
be given special consideration. When 

these tubes are tested, the G2 switch 
must be placed in its Lo position. 

The cutoff test is accomplished by 
merely flipping the selector to the cur - 
OFF position and adjusting the control 
in the center of the panel until the 
meter pointer reaches a designated mark 
on the 0 -to -1000 scale. The cutoff point 
is then indicated by the setting of the 
panel control, which is calibrated by an 
area marked good over the center por- 
tion of its rotation. 

A life expectancy test may be per- 
formed when the instrument is set up 
to read cathode emission. After noting 
a tube's emission reading, the small but- 
ton in the lower right-hand corner of 
the panel is depressed. Evaluation is 
based on the speed with which the meter 

BUY 35 CONDENSERS 

and OET CAMERA FREE 
IMPERIAL SATELLITE 3 -WAY FLASH CAMERA FREE 

with the purchase of 35 PLANET capacitors . . . 

takes color snaps, color slides or black and white 
... easy to operate ... even a child can take ex- 
cellent pictures ... attractively packaged with free 
film offer enabling user to have film developed 
and processed and receive a new roll of film for 
$1.00... MAKES A WONDERFUL GIFT. 

Limited time offer . .. call your PLANET Distributor 
now ... ask for Assortment CA -35. 

PLANET SALES CORPORATION 
225 Belleville Avenue Bloomfield, New Jersey 

Fig. 6. Three socket adapters for dif- 
ferent bases furnished with the 440. 

pointer falls to zero. 
Versatility of this instrument is re- 

flected by the three tube -socket adapters 
supplied in the lid. You'll also find a 
chart of tube types with special bases 
and those requiring low voltage for the 
first anode. The adapter sockets are 
coded A, B, and C (Fig. 6). Narrow - 
neck 110° tubes are thus tested by em- 
ploying one of the accessory adapters, 
connecting one end to the standard 
socket of the test cable, and the other 
to the base of the tube. 

From the list of specifications, rejuve- 
nating functions of the B & K unit are 
obvious; however, I made several ex- 
periments to check its capabilities in this 
respect, and found that cathode emis- 
sion in a weak tube could definitely be 
restored and, in most cases, shorts and 
opens could be corrected. 

A Real "Pal" 
Ever have a customer refuse to let 

you take his TV set out of the house? 
Most of them aren't quite that bad, but 
it often seems like they expect you to 
bring your entire array of test equip- 
ment into their home and fix the set 
on the spot. Although you and I both 
know this is highly impractical, having 
a portable tube tester and a multimeter 
available on house calls is often con- 
venient and profitable. The problem, 
though, is finding units that are small 
and easy to carry. 

Hickok Electrical Instrument Co. of 
Cleveland, Ohio, has helped matters 
considerably by designing a multitester 
small enough to fit in a tube case, yet 
it can do the jobs most often called for 
in the customer's home. The Model 820 
in Fig. 7 is fittingly named the Tube 
Caddy Pal. It functions as both a tube - 
transistor tester and vacuum tube volt - 
ohmmeter, and comes supplied with tube 
setup data and three 4' test leads. 

Specifications are: 
1. Power Requirements - 115 volts, 

50/60 cps; power consumption 15 
watts; transformer - operated for 
AC line isolation. 

1. Tube Tester - all popular types 
checked for shorts, leakage, gas, 
grid -emission, and contact poten- 
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rial; sensitivity of grid -cathode 
leakage 30 megohms, heater -cath- 

ode 50 megohms, and grid to 

screen or plate 100 megohms; 2 

ua ranges of 0 to 1 and 0 to 5 

for grid current tests; contact po- 
tential range 0 to 1.5 volts across 
4.7 megohms; 11 prewired test 

sockets provided on panel; self - 

storing tube data card supplied; 
CRT -1 accessory adapter available 
for checking shorts, leakage, and 
gas in picture tubes. 

3. Transistor Tester - current gain 
and leakage measured between 
collector and emitter with base 
circuit open; checks both PNP and 
NPN units including power types; 
gain and leakage read on separate 
meter scales; 4 test jacks and 
PNP-NPN switch provided on panel. 

4. Voltmeter - vacuum tube circuit 
with 4 DC ranges from 0 to 1.5, 

15, 150, and 750 volts; input re- 

sistance on all ranges 10 meg- 

ohms; range selector and polarity - 
reversal switch provided. 

5. Ohmmeter - vacuum tube circuit 
with 3 ranges of R x 1, 100, and 
10K; center -scale calibration 100; 
zero- and ohms -adjust controls 
provided on panel. 

6. Size and Weight-steel case 31/2" 

x 81/2" x 6", 43/a lbs. 
When I first heard about the Caddy 

Pal, I expected it to be an inexpensive 
VOM housed in the same case with a 

simple filament checker. However, much 
to my surprise, I found it contained a 

sensitive VTVM in addition to a tester 
that would check tubes for those hard - 
to -detect troubles such as grid emission, 
leakage, contact potential, and gas. As 

noted in the specifications, the instru- 
ment also features tests for transistors 
and picture tubes. 

The extremely compact design of the 
Model 820 is a direct result of the man- 
ufacturer's technique in miniaturization. 
To give you a clearer impression of the 
unit's appearance, partial views of its 

front panel are shown in Fig. 8. The 
ON-OFF switch is part of a 12 -position 

Fig. 7. Hickok's space -saving instru- 
ment is most useful on home calls. 

ELECTRON 
TUBE 9 

replace with RCA 

THYRATRONS 
in critical control low -power applications 

It makes good profit sense to replace with the best...and the most depend- 
able low -power thyratrons you can get come from your RCA Industrial 
Tube Distributor. RCA thyratrons have an unmatched record throughout 
industry for reliability and long life in the most demanding industrial 
control applications. You get top service for your tube dollar when you 
replace with RCA thyratrons. 

Your local RCA Tube Distributor stocks the standard types of thyratrons 
for low -power applications-including the popular RCA -2050 and RCA - 
2D21. He's set up to give you immediate, off -the -shelf delivery. Call him 
for all your replacement tube needs. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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after 

61 
years 

radio -tv 
serviceman's 

- .. 

. -. .. . 

4 ... 

KESTER "RESIN -FIVE" FLUX -CORE SOL- 

DER enjoys almost 100% acceptance 
by the radio -television -electronics 
service industry. Servicemen like 
its fast action and easy application ... its non -corrosive, non-conduc- 
tive activated flux does a perfect 
job every time. 

Send for detailed informa- 
tion on Kester "Resin -Five" Flux - 
Core Solder. 

KESTER SOLDER CO. 
4228 Wrightwood Ave., Chicago 39, Illinois 
Newark 5, N.J., Anaheim, Calif., Brantford, Canada 

OVER 60 YEARS' EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 

att-a.cl.i c,o,,r.pow o 
a,oat C,aA.o(, a,.tid, 
W.L. t,v+..2Q, 

co,,ebt°, 5+. 
NCLAW-. 

C',orpu,.u,l 

StA.Let 

Sit WALDOM ELECTRONICS INC. 
4625 WEST 53RD STREET, CHICAGO 32, ILL 

"Hold it, honey lamb. I found 
the JENSEN CARTRIDGE!" 

rotary unit, which incorporates settings 
for heater voltages as well as a PNP-NPN 
transistor selector. By the way, since 
the instrument has its own built-in 
power supply, the operator need never 
worry about battery replacements. 

Referring to Fig. 8A, notice that only 
a single knob is employed to select all 
test functions (except for polarity re- 
versal, which is accomplished by a small 
slide switch near the center of the 
panel). The OHMS ADJ. control has a 
dual purpose - conventional calibration 
of the meter on all resistance ranges, 
and current limiting during transistor 
tests. For low -power transistors, the 
control is set to the extreme clockwise 
position, and for power types, to the 
full counterclockwise position. 

This photo also shows that two sep- 
arate jacks are provided for collector 
elements when checking transistors. The 
+VTVM jack is used for power types, 
while the one labeled row POWER is 
used for all others. Although not com- 
pletely visible in Fig. 8A, the entire 
upper section of the 820 panel is de- 
voted to tube test sockets. 

As you have undoubtedly surmised by 
now, the Caddy Pal is neither a cathode - 
emission or conductance -type tube test- 
er; but since weak or burned -out tubes 
are usually quickly discovered during 
simple substitution tests, the unit per- 
forms critical "fringe" checks often 
overlooked in the customer's home. For 
example, two or more tubes with a 
slight amount of leakage or gas can 
easily slip through a substitution check, 
but still cost you a profitless callback 
later. 

Fig. 8. Operating controls and meter 
dial of Model 820 Tube Caddy Pal. 
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Fig. 9. Plastic tube data card fits 
behind the tester for easy reference. 

In looking through the Hickok man- 
ual supplied with the instrument, I 
found an entire section set aside for 
the definition of various terms such as 
"grid leakage," "H -K leakage," and 
"contact potential." The most interest- 
ing to me was the explanation of con- 
tact potential. In essence, this is the 
definition of a static charge which de- 
velops between the grid and cathode of 
a tube due to a thermoelectric effect. 
This charge, or potential difference, will 
range from .25 to 1.5 volts for various 
amplifier tubes. 

Contact potential is especially critical 
in high gain amplifiers such as TV tuner 
tubes, and unbiased stages such as sound 
limiters. I found that the Model 820 
can be used to detect the amount of this 
undesirable effect and thus help you 
choose proper tubes for these applica- 
tions. 

Tube data, including designations for 
the correct test sockets and heater volt- 
ages to use, is printed on a sturdy plas- 
tic card furnished with the instrument. 
The card slides in and out of a built-in 
compartment on the back of the case 
as illustrated in Fig. 9. A 

"Congratulations Smith, 30 calls in 
one day!" 

liti ruilt4 WHY *** 

i DO IT 

i THE HARD i WAY? i I 
Clear Beam 
MIRACLE 
MOUNT* 1 

Installs 8 

;Anywhere: 
t ROOF .WALL 

CHIMNEY 

* MIRACLE MOUNT COMPLETE 
ANTENNA KITS 
Clear Beam new Miracle Mount Antenna Kits 
install anywhere, allow you to pick the best, 
fastest and easiest to reach installation site on 
any home. 

MOUNTS ON ROOF, WALL 
OR CHIMNEY 
Everything you need for all types of installa- 
tions in one complete low cost antenna kit which 
mounts anywhere ... roof, wall or chimney. 

LESS STOCK, MORE PROFIT 
Carry Clear Beam Miracle Mount Antenna Kits 
with you on all service calls and be ready for 
any type of installation job. Install as service or 
sell outright to Do-It-Yourselfers. You stock less, 
sell more with customer approved 
Clear Beam Kits. w s 

c Write for complete 
information today. 

CLEAR BEAM ANTENNA CORPORATION 
21341 Roscoe Boulevard Canoga Park. California 

March, 1960 PF REPORTER 71 

www.americanradiohistory.com



Whether you are after original installation 
business or replacement sales, you'll find the 
rotor best -suited for any job in the complete 
CDR line. Consider, the heavy-duty TR -4 rec- 
ommended for areas where ice -storms, heavy 

snowfalls and strong winds impair the effi- 
ciency of antennas turned by ordinary rotors. 
Your CD Rotor distributor is ready to show you 

why the TR -4 and other CD Rotors are the 
easiest to install.., most sat sfactory in the 
long run. Write for catalog TVR to Cornell- 
Dubilier Electric Corp., S. Plainfield, N. J. 

C DfE CORNELL 
DUBILIER 

.,, , ;,. , 

THE rROUBLESHOOTER 

ANSWERS YOUR SERVICE PROBLEMS 

Slip into Bars 
A Motorola Chassis TS -410A-07 is 

about to drive me nuts. The picture 
breaks up horizontally at various periods 
of time between turn -on and 15 minutes 
later. 

Scoping the horizontal circuit, I find 
all peak -to -peak amplitudes low with no 
apparent distortion. The only place 
where voltage varies is at the plate of 
the first section of the multivibrator. It 
drops about 20 volts. I've checked all 
capacitors and resistors in the multi - 
vibrator and AFC circuits. 

FLOYD M. NEILL 
Independence, Missouri 

Production Change Bulletin 76 (in 
PHOTOFACT Folder 217-1) contains the 
answer to the lower peak -to -peak wave- 
form amplitudes. The chassis you have 
(coded -07) contains modifications to 
reduce drive -signal amplitude. By the 
way, waveform W11 in PHOTOFACT 
Folder 194-9 for this set should be 
shown at pin 1 of V13 instead of pin 
4. 

Make certain the ringing coil circuit 
is adjusted as outlined. Also, you might 
short across L22 and C81 during warm- 
up to make certain this circuit isn't 
causing the trouble. 

You are using a good troubleshooting 
technique when you monitor voltages 
and waveforms during warm-up. The 
change in plate voltage may be the tip 

HORIZ MULT 

13 6SN7GT 

O 2 -7.5V! 

HORIZ Z 
HOLD - 

3 
7V 

95V 

120K 

C3 5 mfd 78 

4700 

250V 
150V 

you need. Reduced voltage means longer 
conduction and lower frequency. 1f the 
bars slope down and to the left when 
sync is lost, it proves this theory. C79, 
C80 and R73 would be the prime sus- 
pects. Note that C80 is a 10% mica 
capacitor and should be replaced with 
an NPO ceramic or 10% mica of the 
same value. 

Make sure the voltage on pin 4 isn't 
changing and causing the change in 
plate voltage. If it is, look for AFC 
troubles by monitoring W9 and W10. 

Redo Boo-boo 

I am having trouble with recurrent 
heater -cathode shorts in the horizontal 
output tube of a Westinghouse Chassis 
V -2374-I (PHOTOFACT Folder 450-2). 
Tubes short after a period of a few 
days. All voltages and cathode current 
seem to be within tolerance. Any as- 
sistance you can give will be appre- 
ciated. 

HUGH S. PARKS 
Springfield, Missouri 

The regenerative pulse applied to the 
cathode from the separate winding on 
the flyback, and the electrical placement 
of V11 near the high end of the series 
filament string, may hold the key to a 
solution. The pulse on the cathode is 
roughly 50 volts peak to peak. Under 
normal line -voltage conditions, 93 volts 
rms is applied to the filament. A high 

FROM 

"HIGH" 
SIDE 

OF 

LINE 

HORIZ OUTPUT 

12DQ6 

HORIZ 

OUTPUT DAMPER 
115 
ma 

1 

7n2 7n8 7n2 4n3 
330 
lsw TO "WW" 

SIDE OF 

LINE 

Affiliated with Federal Pacific Electric Company 
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line -voltage condition could easily raise 
the peak voltage difference between 
heater and cathode to above 200 volts 
(the maximum rating for a 12DQ6). 
The simplest solution would be to move 
the filament of V11 to a different loca- 
tion in the series string, where the AC 
potential above ground would not be 
so high. The damper V12 will be "pro- 
moted" to the high end of the series 
string, but its ratings are high enough 
to withstand the increase in heater - 
cathode difference voltage. 

More Bars 

I have an Admiral Chassis I8X4CZ 
(PHOTOFACT Folder 280-2) with five 
evenly spaced black bars running from 
the top of the screen to the bottom. 
They are about the same width as the 
normal appearing sections of raster be- 
tween them. I've substituted all tubes 
and 'lytics, have disconnected B+ to 
audio and video, and have tried a new 
flyback, vertical output transformer, and 
yoke. No change. 

ROBERT D. CHENEY 
Detroit, Michigan 

Rough! With several places to start, 
there's no indication of which would be 
best. Vary the contrast control to see 
if the black level changes. If it does, 
the trouble is entering the video circuit 
ahead of the output stage; if it doesn't, 
you can forget the RF -1F section and 
video detector. See if changing the hor- 
izontal -hold control setting has any ef- 
fect. It's possible you have multiple 
scanning lock -in (several pictures side by 
side). Determine whether or not the 
bars are related to signal by switching 
off -channel. These checks should lead 
toward the general area of the trouble. 
Use of a scope is the best way to track 
down the source of hum modulation, 
once you know where to begin. 

Drifting and Dreaming 

The sound in an Olympic chassis GD 
(Run 5 and higher, covered in PHOTO - 
FACT Folder 417-2) drifts in much the 
same manner as described in your No- 
vember, 1959 "Video Speed Servicing" 

AUDIO DET 

6BN6 
DETECTOR OUTPUT 

- 
L 

there's 11 
a C -D vibraw for every 

make and model 

The C -D brand name on a vibrator is your guarantee of dependable performance, 

long trouble -free service. Because C -D vibrators are built to last, you can use 

them with full confidence. That's why it pays to reach for a C -D when a vibrator 

replacement is called for. 

Remember, too, that there's a C -D vibrator type for every make and model car 

on the road. And the C -D VIBRATOR REPLACEMENT GUIDE makes it quick and 

easy for you to select the exact type required. Ask your local C -D distributor for 

a free copy of VIB-3, or write to Cornell-Dubilier Electric Corp., S. Plainfield, N. J. 

C d CORNELL-DUBILIER ELECTRIC CORPORATION 
Affiliated with Federal Pacific Electric Company 
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NEW IMPORTANT 

SAMS BOOKS 

"TV Servicing Shortcuts" 
by Milton S. Kiver 

ALL -NEW EDITION! Famous 
best-seller, completely re- 
vised, more valuable than 
ever. Helps the technician 
sharpen his service tech- 
niques by use of the case - 
history method. Shows 
through 69 case histories 
how to quickly solve com- 
monly recurring TV service 

problems. Outlines trouble symptoms; gives 
step-by-step explanation of how to track down, 
localize and solve the trouble in any TV set. 
Includes a number of transistor and printed - 
board servicing problems. A truly invaluable 

t ooutble-sooting guide. 104 pages; 5% s Onlyx 

"ABC's of Ham Radio" 
(How to get your novice license) 

by Howard S. Pyle 

Here's all you need to know 
to qualify for the radio ama- 
teur novice license. Written 
by an expert, formerly a gov- 
ernment License Examiner, 
and teacher of a course on 
the subject. Includes typical 
questions from novice exams 
to illustrate points. Chapters 
include: About the Exam; 

The Radio Telegraph Code Basic Electricity; 
Radio Power Supplies; Electrical Measure- 
ments; The Radio Transmitter; Legal Aspects 
of Operation; Examination Procedure; You're 
On the Air; etc. Best book of its kind- 
written so everyone can understand 

950it. 112 pages; 5jß x 8". Only 

MORE NEW BOOKS 

"Two -Way Mobile Radio 
Handbook" 

Author Jack Helmi presents the first really 
comprehensive treatment of the subject of 
mobile radio. Ten complete chapters cover: 
basic systems; types of receivers available; 
transmitters; control systems; antenna sys- 
tems; power; servicing of mobile radios; etc. 
Written especially for those who service, in- 
stall and maintain mobile equipment. 240 
pages; 5 4 x 8%". Only $3.95 

"Servicing TV Video Systems" 
The third volume in Jesse Dines' series of 
comprehensive TV circuit coverages: Dis- 
cusses operation of the video -IF amplifier, 
video -detector, video -amplifier, and the pic- 
ture -tube stages of a TV receiver. Includes 
data on color sets and recent changes in video 
systems. Really helps you master the modern 
video system gives you trouble -shooting 
know-how, helpful servicing hints, methods 
for improving fringe area reception, and pic- 
ture tube substitution data. Owners of Dines' 
previous books ("Servicing TV Sync Circuits" 
and "Servicing TV Sweep Systems") will want 
to add this valuable book to their library. 224 
pages; 53' x 8? ". Oºis $3.95 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, 
or mail to Howard W. Sams & Co., Inc. Dept. C-30 
1720 E. 38th St., Indianapolis 6, Ind. 
Send me the following books: 

D "TV Servicing Shortcuts" (TK -2) 
"ABC's of Ham Radio" (HAP -1) 
"Two -Way Mobile Radio Handbook" (MRS -1) 
"Servicing TV Video Systems"(VID-1) 

$ enclosed. D Send FREE Book List 

Name 

Address 

LCity Zone State 
(Outside U.S.A. priced slightly higher) 

column for an Emerson. Do you think 
the same alteration would work in this 
set? Repeated adjustment of the sound 
clarifier removed the buzz. 

HAROLD A. JONES 
Baltimore, Md. 

The sound clarifier trimmer has a 
range of .7 to 3 mmf; therefore, a very 
small change in capacitance is enough 
to compensate for the drifting. Adding 
a capacitor, as in the Emerson, would 
probably increase the capacitance in this 
Olympic circuit too much. It would be 
better to try replacing the 10-mmf ca- 
pacitor shunting the quadrature coil with 
one of the same value, but having a 
temperature coefficient of N750. 

Shaky Grid? 
A frying sound in a Webcor Model 

2110 tape recorder is proportional to 
recording level. Scoping the amplifier, 
I find a 60 -cycle ripple in the output of 
the preamn stage. Shorting the grid of 
the first section doesn't have any effect, 
but disconnecting the plate of the same 
section eliminates the ripple. I substi- 
tuted several 12AX7 tubes to no avail. 
Using a 12AU7 as a replacement cured 
the trouble, but cut the gain. I'd like 
to restore the amplification to normal. 

JIM WOODWARD 
Donaldsonville, La. 

Sounds like microphonic trouble in 
the 12AX7. It could be due to vibra- 
tion pickup from the tape -drive motor 
which, in turn, is setting up element 
vibrations within the tube and generat- 
ing a noise signal with a basic 60 -cps 
waveform. Newer Webcors are using a 
7025 as a preamp. You might try one 
of these, or an ECC83; both types are 
more ruggedly constructed. Typical op- 
erating characteristics are similar to 
those for a 12AX7-approximately the 
same gain, and a far better signal-to- 
noise ratio. 

Where'd It Go? 

A Truetone has only 1000 volts at 
the CRT anode, yet the high -voltage 
rectifier can supply normal output if 
the HV anode lead is connected to an- 
other set. Another set's high -voltage 
output is killed by attempting to feed 
it to the picture tube of the Truetone. 

A. LYLE BRADLEY 
Waynesboro, Va. 

Sounds like a bad CRT, but it could 
be something less serious. Clean the 
area around the second -anode connec- 
tion to be sure dirt or carbon deposits 
are not bleeding the voltage to ground. 
Excessive beam current in th.e CRT 
could overload the HV supply, so meas- 
ure all pin voltages to see if they are 
normal. If necessary, substitute a new 
CRT. 

Conversion Headache 

Narrow picture and poor linearity 
are the problems in a Radio Craftsman 
Model 207 (PHOTOFACT Fólder 184- 
13.) Someone has converted the set to 

use a rectangular 24" CRT rather than 
the round, metal 24" originally used. I 
am enclosing the hook-up sheets (which 
were given to the customer) for the 
new flyback, yoke, and width and line- 
arity coils. The horizontal output tube 
was changed from a 6BQ6 to a 6CD6. 

AHTHONY M. STRAKA 
Vandergrift, Pa. 

Conversion to a 90° system from the 
original 70° system was a must when a 
rectangular 24" tube was chosen for re- 
placement. The technician who con- 
verted the sweep circuits did a good job, 
except for selection of the new yoke. 
The mismatch of the replacement he 
used is causing the narrow picture and 
lack of linearity. A 90° yoke with in- 
ductances of 12 millihenries (horiz.) and 
47 millihenries (vert.) will solve your 
problem. A .5- to 4.5 -millihenry coil 
will serve in both the width and line- 
arity applications. When the circuit has 
been corrected, measure the drive signal, 
screen voltage, and cathode current of 
the 6CD6 to make sure it is operating 
within rated limits. 

Ohm's Law at Work 

I must run a rotor lead 750 feet. Will 
I need a step-up line transformer to 
supply adequate voltage to the motor? 
If so, what turns -ratio should it have, 
and where can I get it? 

PETERSON TV SERVICE 
South Beloit, Ill. 

Take a different approach to the prob- 
lem. Use Ohm's law to compute the 
voltage drop due to line loss, after 
measuring the current drawn by the 
rotor while under load. Four- and five - 
lead rotor cables have a resistance of 
8 ohms for 750 feet, and eight -lead 
cable has a resistance of 12 ohms. If 
the loss is great enough to appreciably 
reduce the voltage at the rotor, figure 
some way of reducing line loss, such as 
parallelling two cables. 

Compute the wattage requirements for 
the transformer used in the rotor, and 
if necessary replace the conventional 
117- to 24 -volt step-down unit with one 
of higher rating. 

Drugstore Pills 

A Philco 18B3002 came in with a 
snowy picture and poor sound. The re- 
sistor in the B+ line to the cascode RF 
amplifier grid was burned open, but the 
tube was good. Replacement of the re- 
sistor eliminated the snow, but the sound 
is still poor. Adjustment of the volume 
control doesn't affect the sound; instead, 
it causes the picture to smear! 

CHARLES W. SHAW 
Hyattsville, Md. 

Sounds like a do-it-yourselfer has re- 
placed an RF amplifier that had a heater - 
cathode short. See if he didn't plug the 
volume control into the video test socket, 
rather than its own socket a few inches 
to the left. The plug fits both, and could 
be easily interchanged by some unsus- 
pecting soul. 
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Human Error 

Both tube placement charts in PHOTO - 

FACT Folder 176-3 show V13 to be a 
6SN7 instead of the correct 6SL7. This 
caused some trouble recently when an 
apprentice changed to the 6SN7 after 
all tubes had passed muster. 

MERRILL L. CRANE 

Hudson, Wisconsin 

Thanks for the tip. New printings of 
this Folder will show the correction. 

Hot CRT 

A National Model 1625 arcs from the 
picture tube to the grounding strap and 
also to the mounting strap. Any ideas? 

JOSEPH L. MONAK 

Cleveland, Ohio 
The inner and outer coatings of the 

CRT act as the plates for a high -voltage 
filter capacitor, the glass bulb of the 
tube serving as the dielectric. Make sure 
the outer coating is clean and intact (not 
flaked off). See that the grounding strap 
is making good contact with the outer 
coating. If this doesn't help, perhaps 
leakage within the IB3 rectifier is caus- 
ing the trouble. 

Pop Goes The Cap 

The power supply of a Motorola 
Chassis TS-602YA has been altered to 
use only two selenium rectifiers, and 
these have gone bad. I replaced them 
with two silicon rectifiers, but since 
then have had trouble with the fusible 
resistor burning out. When I jumpered it 
to check voltages, I heard a sizzling 
sound and C2 let go with a steam jet 
for about two minutes. 

R. E. RUMPF 
South Bend, Indiana 

5u 27W 
TO SPEAKER 

9 
® 

M2 

FILS Cl 
200 

6.3 yAC 
m1E 

mra ° 
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CONTROL 

The full -wave voltage doubler circuit 
used in this chassis, and the characteristic 
differences between selenium and silicon 
rectifiers hold the clues to this prob- 
lem. 

Silicon rectifiers have sufficient cur- 
rent capabilities to replace MI and M2, 
omitting the circled rectifiers. It is man- 
datory, however, to change the series re- 
sistance of R131 to 7.5 ohms. Failure to 
do so has caused M2 to short. lumpering 
R131 placed 120 volts AC across C2, 
causing it to blow. Installation of a 7.5 - 
ohm fusible resistor and replacement of 
the damaged rectifiers (MI and M2) and 
C2, should solve the problem. 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACTservice data library! 

"PHOTOFACTS are 
the single most important 
addition to good service. 
They save lots of time." 

-George A. Petzold 
Baltimore, Maryland 

You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily- 
EARN MORE, DAY IN AND DAY OUT... 

What's more-as the owner of a 
complete PHOTOFACT Library, you 
know your customers' sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result : You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 

816 NEW PLUS!1 
get the details 

r 
IF you now own a 

PHOTOFACT Library, you 
can apply for membership 
in the powerful new 
"PEET" program,designed 
to build prestige and busi- 
ness for the Service Tech- 
nician who qualifies. Ask 
your Sams Distributor for 
the -'PEET" details, or mail 
coupon today! 

HOW TO STAY AHEAD... 
Yes, the truly successful Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem-faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTS as they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too-see below!) 

For PHOTOFACT Library Easy -Buy 
Plan details and Standing Order Sub- 
scription, see your Sams Distributor 
today, or write to Howard W. Sams... 

HOWARD W. SAMS & CO., INC. 
1728 E. 38th St., Indianapolis 6, Ind. 

Cl Send me full details on the new "PEET" Program. 
Include full Information on the Easy -Buy Plan and 
Free File Cabinet deal. 

I'm a Service Technician full-time; part-time 

My distributor Is 

Shop Name 

Attn: 

Address 

City 

L_ 

Zone_ State 

.J 
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the world's most 

trouble -free cartridges.. 
SHORE 

HI Fl P H O N O CARTRIDGES 
Shure High Fidelity Stereo Dynetic phono 
cartridges are designed to satisfy the most 
critical. requirements. Made under custom 
laboratory conditions, each unit is checked 
electrically, mechanically and acoustically 
to insure trouble -free performance. 

PROFESSIONAL 
MODEL M3D 

AT $45.00' 

*audiophile net. 
with 0.7 mil diamond 

Incomparable quality-the overwhelming choice 
of independent critics and experts. Floats at 
only 3 grams in transcription tone arms. Distor- 
tion -free response from 20 to 15,000 cps. 
Superbly designed and built to perfectionist 
tolerances. 

CUSTOM 
MODEL M7D 

AT $24.00* 

*audiophile net, 
with 0.7 mil diamond 

Outclasses every cartridge except the Shure 
M3D-by actual listening tests! Tracks per- 
fectly at minimum pressure available in record 
changer arms. Smooth from 40 to 15,000 cps. 

Use Only Shure Replacement Styli that carry 
the certification "Precision Manufactured by 
Shure." Inferior imitations can seriously de- 
grade the performance of the cartridge. 

Literature available: 
SHURE BROTHERS, INC. 

222 Hartrey Avenue, Evanston, Illinois 

Bench Xmitter 

I would like to have a loop antenna 
to radiate alignment signals in my shop. 
Any ideas? 

PAUL CAPITO 
Erie, Pa. 

A straight piece of wire about a foot 
long will do nicely. lust connect the 
"hot" lead of your generator to one 
end. If you want more signal, wrap one 
or two turns of wire around a cigar 
box lid. Beware! It's illegal to radiate a 
signal more than 100'. Keep the an- 
tenna small and stay "off the air." 

Data Tip 

I need service information for a 
Freed-Eisemann Model 700-120. Can 
you help? 

J. BELLBER 
New York City 

The data in PHOTOFACT Folder 201-8 
is for a Silvertone chassis, which is very 
similar. 

Repeater 

A CBS Chassis 817 burns out a 5U4 
about every 3 months. Any suggestions? 

LEWIS BICEK 
Robbinsdale, Minn. 

This must be due to excessive drain 
on the 5U4. Check the current through 
the choke coil; 230 ma is normal. If 
your reading is high, you have a partial 
short in one of the B+ loads. Carefully 
check the horizontal output and damper 
circuits for excessive current, since they 
account for most of the drain on B+. 
Measure all applied AC voltages on 
these stages to find out if tube ratings 
are being exceeded. Try varying the AC 
line voltage on this last test, and note 
any significant changes which might 
provide a clue to the trouble. Also, be 
sure the input filter capacitor is okay, 
and hasn't been replaced with one which 
could lead to the application of voltages 
that exceed the peak inverse rating of 
the 5U4. 

Anyone for Rolls 

An RCA Chassis KCS109A develops 
a vertical roll after about 10 minutes 
of playing. It can be stopped for a 
short while, but finally goes completely 
out of control. 

CHARLES J. DORAN 

Galveston, Texas 

We've been literally flooded with re- 
quests for help on vertical roll troubles 
lately. Yours is typical, so we'll use it 

to outline a general troubleshooting 
procedure which can be followed in 

every case. 
Intermittent troubles are most likely 

due to thermal conditions; therefore, 
analyze them under both normal and 
abnormal situations. Many newer sets in- 

corporate temperature compensating re- 

sistors in the voltage supply circuits; 
others take special precautions to locate 

"Eliminates Soldering" 

"PIN -PLUG" 
CRIMPER 

SLIP WIRE IN L, UO.' 
INSERT IN TOOL, AND SQUEEZE 

/11# ... -... 
... JOB IS DONE. 

...df AU -2 

Useful in making hi- 
fi, audio and sound, 
radio, phono, and TV 
equipment connec- 
tions. 

only C$1.25 

USE END OF TOOL TO 
PUSH ON GROUND CONNECTOR 

C -rings lc each 

Get the tool that makes solid electrical 
pin -plug connections without soldering or 
destroying pin form. Use one end for pin 
crimping, the other to push on C -ring 
clamp for braided -shield ground connec- 
tion. Nothing like it anywhere. 

3 models: PT -1 for 3/32" pin dia- 
meter; AU -2 for 1/8" pin diameter 
and installing C rings; LC -3 for 5/32" 
pin diameter. 

Available at your parts distributor. 
Another fine product from. 

a N 
IMfg. Co. 
9853 Chalmers, 
Detroit 13, Mich 

"LESS WORK HOURS - 
MORE MONEY 
with E -Z -HOOK!" 

V ¢ d. ITLO-t 
Audio Engineer, Cincinnati, Ohio 

"In my business of designing and 
building Hi-fi equipment, I've saved 
many hours of work using E -Z -Hook 
Test Connectors. 
NO MORE SOLDERING or unsoldering 
wires when I use E -Z -Hook Sub 
Connectors to connect component parts 
in experimental setups and bread- 
boarding. They connect and disconnect 
so easily and I'm always sure of quick, 
positive connections. 
WHEN CHECKING out circuits, I save 
lots more time, too, with E -Z -Hook 
Tips and Clips. Hooking up the Scope. 
Meters, Speakers, etc., with these self - 
holding connections, leaves my hands 
free. And, since they can't pull off, 1 

don't have delays and aggravations 
caused by loose intermittent test 
connections that used to jump off and 
short. Believe me, the hours I saved 
put dollars in my pockets." 

EXCLUSIVE 
-Z -HOOK 

DESIGN! 

EASY TO USE! GUARANTEED! 
The self-adjusting stainless steel hook and 
nylon insulator clamps firmly in even hard - 
to -reach places. Eliminates loose intermittent 
connections and adjacent shorts. 

AT YOUR FAVORITE PARTS DISTRIBUTOR 
From 49e up 

ORDER THROUGH YOUR 
PARTS DISTRIRUTOR 

E -1-1100K TEST PRODUCTS 
Dept. K 1536 Woodburn Ave. 

Covington, Ky. 

Canadian Rep. Len Finkler Ltd., Toronto, Ont. 
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temperature -sensitive circuits in an iso- 
lated area of the chassis. 

In running down the trouble, deter- 
mine if the cause is confined to the oscil- 
lator or the sync circuit. Disabling the 
oscillator and checking the amplitude 
and shape of the applied sync pulse is 
a good way to start. If the signal is ab- 
normal, you'll know the defect is in the 
sync' circuits. Rolling which can't be 
stopped with the hold control indicates 
trouble in the oscillator circuit. The out- 
put of the integrator network should be 
disconnected during this test, since a 
leaky capacitor in the coupling circuit 
can cause uncontrollable roll. 

If the trouble is definitely isolated to 
the oscillator stage, attention should b" 
directed first to the components form- 
ing the RC timing circuis. These include 
the coupling capacitors and the grid re- 
sistors. In those circuits using the verti- 
cal output tube as part of a multivi- 
brator circuit, careful tests for capaci- 
tor values and leakage will disclose the 
cause of the trouble in many cases. Use 
of a scope to check all waveforms in 
the circuit is most helpful in providing 
definite clues. 

180° Out 

I've cured an AGC trouble in a Mag- 
navox Chassis V-21-10DC, but the pic- 
ture still locks in with the horizontal 
blanking bar in the center of the screen. 
Waveforms W12 and W13 check okay, 
but the waveform at the other connec- 
tion of the diode doesn't match the re- 
verse of W12. I substituted capacitors in 
the AFC and sync circuits to no avail. 

ROBERT G. BAKER 

Santa Clara, Calif. 

Sounds like someone changed the 
AFC diode before you got the chassis. 
It's normal practice to replace the dual 
unit with single components; see if one 
diode isn't connected in reverse. You're 
so right, the waveform not shown on the 
schematic should be the same as W12, 
except for polarity. 

Speed Up 

With a Norelco Model EL3516G/53, 
distortion occurs when recording music. 
I get ringing in the waveform at the 
plate of the second AF amp when feed- 
ing a square wave into the input. Dis- 
connecting C9 stops the ringing, but 
doesn't improve the sound. Everything 
else in the amplifier checks okay. Tests 
were made with the stop button in and 
speed selector at 1 7/8". 

ADOLPH MLECZKO 

Chicago, Ill. 

C9 is part of a regenerative feedback 
circuit to boost high frequency response 
at slow speeds, so the ringing you men- 
tion is normal with a square -wave input. 
Even with compensation, the 1 7/8 ips 
speed is only for voice recording. For 
better results, speed up the recorder. If 
distortion is still present, give the tape 
heads a good cleaning, and check the 
tape transport mechanism for possible 
troubles. 

more, new, excitement from Shell 

CITIZEN'S BAND TRANSCEIVER 

COMPLETE... READY TO USE 
EQUIPPED FOR 115 VOLT AC 
AND 12 VOLT DC MOBILE USE 

Conforming with all FCC specifications 
on any of the 22 authorized channels. 
The transmitter is plate modulated and 
delivers the maximum allowable power 
of 5 watts input. Microphone: ceramic, 
Receiver: Super Regen with RF Ampli- 
fier, Sensitivity: 1 Microvolt usable sig- 
nal, Tuning Range: Continuous from 
26.965MC to 27.255MC, Dimensions: 43/e" 
x 111/2" x 61/4". 

VOLUME TUBE SALES 

EXTRAORDINARY PROFITS 

WITH 

Shell 
TEST-O-MATIC 

TesYO,MAYIC 

TEBT.OM.4TIC 

FREE!!" 
SAVE *ONE .... {., ,... 

TM -18 
The TM -18 has the same panel and performing 
qualities as the S-18. Can be utilized profitably 
in a service shop. (attachable leg unit available) 

DEALER NET PRICE $91,85 

S-18 
18 sockets test over 800 tube 

types Test each side of multi- 
purpose tubes Tests 6 and 12 

volt vibrators Three controls 
Full emission test Only 15" x 19" 
of floor space Stores over 400. 
tubes in sliding drawers 

DEALER NET PRICE $149.95 

DELUXE 102 
Enginedred to accommodate new type tubes 

as they are produced Largest selective tube 
chart available, lists and checks more tubes 
than any other self-service tube tester Com- 

plete emission tester Vibrator tester, checks 
6 and 12 volt vibrators 102 sockets, one 
knob control Stores over 400 tubes Checks 
each side of multi -purpose tubes 

DEALER NET PRICE $199.95 

SHELL ELECTRONICS MFG. CORP. 112 STATE ST. WESTBURY, N.Y. 
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by MILLER 
You can align both tuned circuits from 
the top of the shield. Unit is designed 
with tuning cores which have hex holes 
extending the length of the core. This 
construction permits aligning tool to 
pass through one core and engage the 
other. 
The J -Tran comes complete with a new 
style mounting clip which is part of the 
shield can. 

TOP -TUNED MINIATURE 
IF TRANSFORMERS 

Cat. No. Item 
14-H1 262 kc Input I.F. 
14-H2 262 kc Output I.F. 
14-H6 262 kc Output I.F.' 
14-C1 455 kc Input I.F. 
14-C2 455 kc Output I.F. 
14-C6 455 kc Output I.F.° 
14-C7 455 kc Input I.F. - battery radios 
14-C8 455 kc Output I.F. - battery radios 
14-C9 455 kc Input I.F. - AC -DC radios 
14-C10 455 kc Output I.F. - AC -DC radios 
6270 4.5 Mc Input or Interstage 
6271 4.5 Mc Ratio Detector 

°with diode filter capacitors 

TOP -TUNED PRINTED 
CIRCUIT IF TRANSFORMERS 

Cat. No. Item 
16 -PHI 262 kc Input I.F. 
16-PH2 262 kc Output I.F. 
16-PH6 262 kc Output 
16-PC1 455 kc Input I.F. 
16-PC2 455 kc Output I.F. 
16-PC6 455 kc Output I.F. 
16-PC7 455 kc Input - battery radios 
16-PC8 455 kc Output I.F. - battery radios 
16-PC9 455 kc Input I.F. - AC -DC radios 
16-PC10 455 kc Output I.F. - AC -DC radios 
6270 -PC 4.5 Mc Input or Interstage 
6271 -PC 4.5 Mc Ratio Detector 

*with diode filter capacitors 

Write for Miller general catalog, and 
the TV Replacement Guide, or ask for 
them at your distributor. 

zfrIll J. W. MILLER CO. 
QUALITY 

RODUTs 
5917 S. Main Street 
Los Angeles 3, California 

EXPORT REPRESENTATIVE: 
Roburn Agencies, Inc., N.Y. 13, N.Y. 

CANADIAN REPRESENTATIVE: 
Atlas Radio Corp., Ltd.. Toronto 10, Ont. 

Tough Dog Sync 
(Continued from page 31) 

amplifying the relatively low -am- 
plitude pulse from the triode sep- 
arator. In the amplifying process, 
it is also possible to increase noise 
immunity by biasing the stage so 
that the tube is cut off by negative 
peaks of the input signal, and/or 
driven into saturation by the posi- 
tive peaks. Although such opera- 
tion slightly reduces the gain of the 
stage, the amplifier is designed to 
produce output sync pulses of ade- 
quate (and constant) strength. 

Another common type of sync 
amplifier is the phase inverter 
(shown in Fig. 12), which feeds 
both positive and negative sync 
pulses to a phase -detector type of 
horizontal AFC system. This cir- 
cuit is shown again in Fig. 16, along 
with a detailed waveform analysis 
to aid in understanding the opera- 
tion of the stage. First, note that 
the amplitude of the incoming sig- 
nal W16A is 23 volts peak to peak. 
It follows that the amplitude of the 
signal developed at the cathode 
must be lower than that of the in- 
put signal, since a cathode -follower 
stage has a gain of less than 1. In 
addition, the input and cathode - 
output signals are of the same po- 
larity. These facts are evidenced by 
W16B, which has a 20 -volt peak - 
to -peak amplitude. On the plate, 
however, we see that we have 
achieved a gain of approximately 2 
and a normal polarity reversal, as 
evidenced by W16C. Since our two 
output signals now have the correct 
polarities to feed the horizontal 
AFC circuit, the only requirement 
still to be met is to provide equal 
(or nearly equal) amplitudes of the 
two signals. This is accomplished 
by splitting the plate load between 
two resistors (R57 and R58) and 
adding R59 in the cathode circuit. 
Waveforms W 16D and W 16E show 
the pulses on the input side of the 
AFC coupling capacitors, while 
W16F and W16G show the signals 
developed across R76 and R77 as 
affected by the sawtooth feedback 
voltage through the conduction of 
the AFC diodes. 

In the third and final installment, 
we'll go into integrating circuits and 
troubles, and summarize with an 
over-all sync trouble analysis. 
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Troubleshooting Horizontal 
(continued from page 35) 

zontal-system defects, an image is 
visible, but it possesses some distor- 
tion such as nonlinearity, foldover, 
or a series of vertical ripples. Suf- 
ficient high voltage is present, and 
the picture is securely locked into 
horizontal sync. 

To tackle and isolate this defect, 
the technician must understand the 
complementary functions performed 
by the horizontal output and damper 
tubes. When a sawtooth wave is 
applied to the grid of the output 
tube, grid current flows for a short 
time during the positive peak of the 
wave, as indicated in Fig. 4A. The 
resulting grid -leak bias, along with 
the negative excursion of the drive 
signal, keeps the output tube cut off 
for some time after the beginning of 
each sawtooth cycle; so this tube 
does not even begin conducting un- 
til the electron beam has traveled 
from the left side of the screen to 
almost the center. (See parts B and 
C of Fig. 4.) This being so, what is 
providing deflection power during 
this period? 

The answer is to be found in the 
damper tube. Immediately after 
beam retrace, the damper begins to 
conduct, liberating the energy which 
was stored in the flyback circuit dur- 
ing output tube conduction. The 
damper circuit is designed to parcel 
out this energy so that the current 
through the yoke to decrease lin- 
early-in turn, permitting the scan- 
ning beam to move at a steady rate 
from the left side to the center of 
the screen. When most of the avail- 
able energy is dissipated, the output 
tube swings into conduction. The 
electron beam may be anywhere 
from 30% to nearly 50% of the 
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visor, Charlie. Already the boys are 
beginning to hate your guts!" 
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way across the screen at this time; 
generally, the higher the deflection 
angle, the farther the beam will 
have traveled. For the remaining 
portion of the sweep, deflection 
current is supplied through the out- 
put tube. 

To the TV technician, this 
sequence of events carries the key 
to servicing problems involving hor- 
izontal distortion. If the picture is 
compressed or full of ripples on the 
left-hand side, the cause is most 
likely confined within the damper - 
tube circuit (including everything 

beyond the plate of the horizontal 
output tube). On the other hand, if 
the right side of the image is dis- 
torted, the most likely place to look 
for trouble is in that portion of the 
horizontal sweep system extending 
from the horizontal oscillator up to, 
and including, the output stage. 

Among the defects most often 
seen in the left side of the raster are 
waves or ripples caused by a defec- 
tive capacitor in the deflection yoke, 
foldover stemming from a defective 
damper tube, or alternate light and 
dark stripes caused by misadjust- 

The exclusive Clip -on Stylus offers you another 
advantage of CBS-Ronette advanced engineering 
and precision craftsmanship. It snaps into 
position instantly, aligns itself automatically. 

Only 27 CBS-Ronette cartridges, all with 

superior jeweled styli, replace over 500 different 
models. And they provide exact replacements 
for more than 6,000,000 CBS-Ronette 
cartridges in American phonographs alone. 
Ask your distributor for dependable, 
advance -engineered CBS- 

Ronette cartridges. 

Only 

CBS Ro n ette 

has the 
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Cross Reference Chart PF -285 

CBS ELECTRONICS 
Danvers, Massachusetts, U.S.A. 

A Division of Columbia Broadcasting System, Inc. 

Receiving, industrial and picture tubes transistors and diodes 
audio components and phonographs 

ment of the linearity coil. 
Also occasionally seen in this 

area are thin, dark vertical stripes 
(Barkhausen oscillations); these 
occur while the output tube is cut 
off, just after the beam has just re- 
turned to the left-hand side of the 
screen - but the cause centers 
around the output tube! 

Distortion at the right side of 
the raster usually takes the form of 
foldover or compression. The most 
common causes of this symptom 
are a defective output tube, de- 
creased grid resistance in the output 
stage, or leakage in the oscillator - 
to -output coupling capacitor. Out- 
put -tube trouble occasionally pro- 
duces another type of disturbance, 
called snivets. This symptom some- 
what resembles Barkhausen oscil- 
lation, but affects the right side of 
the raster instead of the left side. 

If the changeover from damper 
to output -tube conduction is not 
made smoothly during each hori- 
zontal sweep cycle, irregularities 
will appear in the area of the raster 
indicated in Fig. 4C. A surplus of 
DC bias voltage on the output tube, 
often due to excessive drive -signal 
amplitude, will delay the beginning 
of output -tube conduction. The re- 
sult is a vertical wrinkle or foldover 
(white line) in the raster-the well- 
known "drive line" that shows up 
when the horizontal drive adjust- 
ment is advanced too far. 

If the horizontal output tube 
starts conducting too soon during 
each cycle, the sweep rate will 
momentarily be speeded up - and 
the left -central area of the raster 
will have a stretched -out appear- 
ance. Adjustment of the horizontal 
linearity coil (if one is provided) 
can be helpful in eliminating this 
symptom. 

`, h 
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TABLE I-Instruments for Isolat- 
ing Horizontal Sweep Troubles 

SECTION 

HORIZONTAL 

SYSTEM 

PRIMARY 
TESTS 

SCOPE 

SECONDARY 

VOM OR 

VTVM 
SIGNAL 
INJECTION 

AFC SCOPE VOM OR 

VT VM 

Fig. 5 gives several hints for us- 
ing visible symptoms as a trouble- 
shooting guide. If viewing the raster 
distortion does not make the source 
of trouble immediately evident, an 
oscilloscope is useful as an auxil- 
iary tool to gain further informa- 
tion. Checking the output -tube grid 
waveform quickly confirms or de- 
nies any suspicion that the trouble 
might be arising at a point ahead 
of the output stage. 

Summary 

The purpose of the foregoing 
discussion has been to help you 
employ your test instruments to 
maximum advantage when faced 
with trouble in the horizontal de- 
flection system. With the above 
facts in mind, you should be able 
to determine almost at once wheth- 
er the trouble lies ahead of or be- 
yond the grid of the horizontal 
output tube. This may still leave 
much to do, but at least it will 
guide you to the troubled section. 

In general, horizontal -cir- 
cuit troubleshooting can be done 
most efficiently when test instru- 
ments are employed in the order 
outlined in Table I. 

Here are some additional point- 
ers to assist you in your work on 
horizontal systems. 

1. Before completely unsolder- 
ing a horizontal output transformer 
you suspect of being bad, try dis- 
connecting the yoke, width coil, 
and high -voltage plate cap, in turn, 
to see if this does not bring back 
some evidence of normal operation. 
Shorted turns in the yoke or width 
coil can load the transformer to the 
point where boost B+ and high 
voltage cannot be developed. A 
short in the high -voltage rectifier 
stage can have the same effect. 

2. Remember that the AFC net- 
work can throw the oscillator off 
frequency or load it down to such 
an extent that no oscillations de- 
velop. In nearly all cases, it is pos- 
sible to disable the AFC circuit to 

permit free -running of the oscilla- 
tor. 

3. It is advisable to check hor- 
izontal output, high -voltage recti- 
fier, and damper tubes by sub- 
stitution because of the high peak 
voltages to which these tubes ate 
subjected. 

4. The screen -grid voltage of the 
output tube has a very important 
effect on the operation of this stage. 
This voltage should be checked 
carefully and early in the trouble- 
shooting procedure. 

5. Make use of any specialized 
test instruments you have, or if 

other receivers in operating condi- 
tion are available, use them to sup- 
ply substitute signals for the re- 
ceiver being worked on. (Readers 
desiring additional information on 
this technique should refer to the 
March, 1959 issue of PF REPORT- 
ER.) 

The foregoing discussion does 
not by any means exhaust the sub- 
ject of horizontal -system servicing; 
however, it does describe a straight- 
forward method of tracking down 
even hard -to -find troubles to help 
you avoid being led off into fruit- 
less side paths. 
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Industrial Electronics 
(continued from page 33) 

tion is shown in Fig. 2. Binding or 
unusual "stiffness" in turning the 
shaft by hand may indicate dry 
bearings, dirt inside the motor, or 
improperly set flexible joints. The 
purpose of these joints is to permit 
slight misalignment between motor 
shaft and machine shaft. As shown 
in Fig. 3, they consist of toothed 
couplings with hard rubber or plas- 
tic between the contact surfaces. 

Thermal devices-Temperature- 
sensitive devices provide protection, 

temperature control, and time de- 
lay. Preventive maintenance usu- 
ally consists of checking to see if 
the units are actuated at the rated 
temperature or conform to the 
specified delay time. Some of these 
devices are sealed and cannot be 
checked internally; however, ex- 
ternal wiring checks and actuation 
tests can always be made. 

Electronic parts-As you know 
from television servicing experience, 
you cannot judge the condition of 
resistors, capacitors, and trans- 
formers by looking at them, unless 

is a picture of the technician 
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Quam Speaker installation. 
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Servicemen who install Quam speakers - 
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Fig. 6. Tong ammeters measure cur- 
rent without directly contacting circuit. 

they have been burned or other- 
wise damaged physically. However, 
visual inspection of electronic 
equipment does help you discover 
accumulations of dirt, loose wiring, 
or signs of overheating before these 
conditions bring about serious 
damage. 

A widespread practice is to re- 
place vacuum tubes on a preven- 
tive maintenance basis after every 
1000 hours of operation (or in ac- 
cordance with directions given by 
the manufacturer)-although some 
experts doubt the advisability of 
this procedure. The important 
thing, of course, is to take steps 
which will minimize loss of time 
due to unscheduled failures. When 
one hour of "down time" costs a 
manufacturer thousands of dollars, 
the cost of a tube becomes in- 
significant. 

Interlocks - Equipment doors 
often operate interlocks which are 
provided for the safety of personnel. 
Smooth operation of door latches, 
accurate mechanical alignment of 
switch parts, and good condition 
of contacts are all essential to the 
reliability of interlocks. 

Fig. 7. Millivoltmeter checks thermo- 
couple output, other small voltages. 
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PICKUP 
TRANSDUCER 

Fig. 8. Electronic micrometer, used 
with scope, is accurate within .0001". 

Test Equipment 

Troubleshooting industrial equip- 
ment requires special test equip- 
ment in addition to the usual array 
of multimeters, oscilloscopes, and 
signal generators. A few of the 
wide selection of specialized instru- 
ments available are described in 
the following paragraphs. 

Pulse generator - Automatic 
equipment employs pulses of vol- 
tage as the principal means of 
signal transfer from stage to stage. 
The meaning of a particular pulse 
may be assigned either by the de- 
signer at the time of construction, 
or by the person operating the 
equipment. Troubleshooting such 
equipment requires a reliable source 
of pulses, such as the instrument 
shown in Fig. 4, with provisions 
for adjustment of various pulse 
characteristics such as amplitude, 
duration, and repetition rate. 
Closed -loop systems using pulses 
as "bits" of information are ser- 
viced by breaking the loop at the 
electronic input and injecting 
pulses that simulate the ones nor- 
mally found at this point. 

Table II - Preventive Maintainance 
Schedule for Industrial Equipment. 
Biweekly (or 
as required) 

Air filters 

Monthly Magnetic, thermal, and 
motor -operated devices 

Ever 1000 to 
3000 hrs. (depending 
on usage) 

Electron tubes; 
ignitrons; 
semiconductors 

Every 6 months 

Resistors, capacitors, 
transformers, etc.; 
mechanically -operated 
devices; flexible 
connectors; interlocks; 
gaskets 

Pulse generators serve other pur- 
poses in addition to signal injec- 
tion. As an example, Fig. 5 shows 
a test setup for subjecting a trans- 
former to high -voltage pulses. You 
may remember the effect of an 
arcing horizontal output transform- 
er. Similar problems develop in the 
relays, heavy inductive loads, and 
thyratrons used in many industrial 
circuits; defects like arcing or 
break down cause troubles which 
are often difficult to analyze. When 
used as a breakdown -voltage tester 
the pulse generator provides solu- 
tions for many of these troubles. 

Tong ammeter-Want to meas- 
ure current without cutting a con- 
ductor? Simply clamp the meter 
around the conductor as shown in 
Fig. 6. Motor controls, welder con- 
trols, and induction heaters, with 
their heavy currents, provide ample 
opportunities to use a tong amme- 
ter in which the lowest full-scale 
reading is on the order of 10 amps. 

Potentiometer - Does your 
VTVM measure millivolts? Most 
commercial units do not. However, 
special instruments are available 
for measuring the faint outputs of 
thermocouples and delicate trans- 
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AUDIO GENERATOR 
PULSE GENERATOR 

Fig. 9. Example of test -bench setup for industrial servicing. 
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ducers. Fig. 7 shows a portable po- 
tentiometer of this type, built by 
Allegany Instrument Co., Inc. A 
standard cell (exact voltage known) 
is used to calibrate a voltage di- 
vider (potentiometer); then, a 
sensitive galvanometer indicates 
when the voltage at the arm of the 
pot is exactly the same as the un- 
known voltage being fed into the 
unit. 

Dynamic micrometer-For meas- 
uring very small dimensions, the 
Electro Products unit shown in Fig. 
8 provides an oscilloscope display. 
Measuring devices of this type are 
accurate to within one ten -thous- 
andth of an inch. 

Test Bench - The most impor- 
tant aim of an industrial trouble- 
shooting service is to get a custo- 
mer's electronic system back into 
operation at the earliest possible 
moment. To expedite service, it is 
a good idea to obtain spare units 
for equipment owned by steady cus- 
tomers (especially those with ser- 
vice contracts) . Then, when trouble 
strikes, you can simply isolate the 
trouble to a particular subassembly 
and replace this whole section. The 
defective unit may be repaired later 
in your shop, where you are not 
so pressed for time and you can 
enjoy the convenience of a well - 
planned test setup. One example of 
a test bench setup is illustrated in 
Fig. 9. General Radio power sup- 
plies furnish voltages for the sub- 
assembly, and the generators (Gen- 
eral Radio) provide the input sig- 
nals for signal -tracing equipment 
with the Tektronix oscilloscope. 

Have a New 

Mailing Address? 

If so, notify us by the 15th of 
the month to assure uninterrupted 
delivery of PF REPORTER. 

Please be sure to give us both 
your old and new address, includ- 
ing your postal zone number. (Or 
better yet, enclose a current mail- 
ing label with your new address.) 
Send to: 

PF REPORTER 

Circulation Dept. 
2201 E. 46th Street 
Indianapolis 6, Ind. 
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1960 TV Tubes 
(Continued from page 26) 

vantage of increasing the useful 
gain of the tube. However, the 
heavy grid structure, close to the 
cathode, results in a relatively large 
input capacitance for the tube. This 
is why the 6ES5, which has a pre- 
cisely wound conventional grid, has 
less input capacitance than the 
6ER5. 

The unequal values of interelec- 
trode capacitance indicate that the 
6ER5 and 6ES5 cannot be freely 
interchanged without some loss in 
performance, unless tuner align- 
ment is touched up afterwards. 
Nevertheless, these two types of 
tubes are sufficiently alike to per- 
mit temporary substitution of one 
for the other without changing any 
circuit components or supply volt- 
ages. 

The third type of Guided Grid 
tube, the 6FH5, is not recom= 
mended for interchange with the 
other two types. First introduced 
in the Magnavox 32 Series chassis, 
it is specially modified for im- 
proved operation with plate -supply 
voltage obtained from a low B+ 
source *of 125 to 135 volts. The 
6ER5 and 6ES5 will also operate 
satisfactorily at this level of volt- 
age, but are said to give better 
results in fringe areas if operated 
at higher plate -supply voltages-up 
to a maximum of 175 volts. 

Series -string versions of the 
above -named tubes, with heaters 
in the 2 -volt ,class, are also being 

Fig. 4. Amperex frame -grid structure 
compared to conventional tube grid. 

used in many of the new TV 
chassis. 
Hot Cascode 

A long line of dual -triode tubes 
(6BC8, 6BS8, etc.) have descend- 
ed from the original 6BQ7 cascode 
RF amplifier; among the latest in 
this group is one with frame -grid 
construction. This tube, the re- 
mote -cutoff 6ES8, appears in most 
'60 Motorola sets and in the Gen- 
eral Electric U4 chassis. Trans - 
conductance in each of its two sec- 
tions is rated at a fantastic 12,500 
micromhos-just about double that 

of a normal 6BQ7 section. Since 
the base connections of the 6ES8 
are the same as for earlier cascode 
tubes, it's a great temptation to try 
boosting the gain of older tuners 
by installing the new frame -grid 
tube. But take our word for it- 
the results are disappointing. In 
operating characteristics, the 6ES8 
is too different from its predeces- 
sors to provide a gain in efficiency. 
In fact, it is likely to detune the 
RF amplifier enough to cause seri- 
ous deterioration of the picture. 

An interesting sidelight on the 

America's Most Popular Tube Tester 
more than 25,000 now in use 

SENCORE LC3 LEAKAGE CHECKER 

Whips those "tough dog" tube troubles ... 
Ask any serviceman who owns one ... or try one 
for just one day of servicing in your shop. You'll 
see for yourself how much time the LC3 can save 
you. Checks for leakage between all elements, 
whether caiised by gas, grid emission or foreign 
particles. Also checks leakage on all capacitors 
with voltage applied-including electrolytics. Pro- 
vides instant filament checks in "Fil -Check" posi- 
tion-no need for a second filament checker. One 
spare pre -heating socket and new roll chart 
prevent obsolescence. New charts provided-no 
charge. Leakage sensitivity; 100 megohms, control 
grid to all other elements; 50,000 ohms, heater to 
cathode. Size, 7x6x31/2". Wt., 3 lbs. For 
110-120 volts, 60 cycle AC. DEALER NET LO 

Check Filaments 
of All 
Receiving 
Tubes 
and 
Picture 
Tubes 

FC4 FILAMENT CHECKER 
For fast, easy checking of all tube fila- 
ments, without pulling chassis. Neon 
light goes out if tube filament is good. 
Also acts as continuity and voltage tester. 
Neon lamp glows when 115 v. AC is ap- 
plied by cheater cord, providing a check 
on power to TV set. Size, 3thx4x1'. 295 
With leads. DEALER NET 

Turn page for other 

SE2srCORE 

Time Savers 
e 

See your Parts Distributor NOW! 

LE 

SHOOTING 

NOW . . . checks 172 
tube types-more than 
any other checker of 
this type. 

NEW . replaceable 
Roll Chart prevents 
obsolescence. 

Check 
3- and 4 -Prong 
Vibrators ... 
Faster, 
Easier 

VB2 "VIBRA-DAPTOR" 
Plugs into any tube checker; ideal for 
use with LC3 above. To check 6-v. vibra- 
tors, set for 6AX4 or 6SN7; for 12-v. 
vibrators, set for I2AX4 or 12SN7. Two 
No. 5I lamps indicate whether vibrator 
needs replacing. Instructions on front 
panel. Steel case. Size, lt/zx1t x3" 275 
DEALER NET 
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6ES8 is its ability to operate with 
an unusually low plate voltage. For 
example, the series -string version 
of this tube (4ES8) is employed 
in the Motorola portable chassis 
TS -434, which has a B+ supply 
potential of only 135 volts. The 
RF stage runs merrily along with 
only about 65 volts on the plate of 
the first stage, and an additional 
60 volts across the second stage. 

Adoption of a frame grid is not 
the only innovation in the cascode- 
tube field. Halfway through the 
'60 model year, RCA introduced a 

new chassis (KCS129YA) incor- 
porating a 6FW8 RF amplifier. Its 
design, though not so radically new 
as the 6ES8, is still an advance- 
ment over the previously -used 
6BQ7A. 
Tetrode News 

Over the past several years, 2-, 
3-, and 6CY5 tetrode tubes have 
almost completely replaced -BC5 
pentodes as RF amplifiers in TV 
tuners. Omitting the suppressor 
grid reduces internal noise - a 
problem in pentode RF stages - 
and effectively boosts the signal - 

Distributor has 

VA LVO 
TUBES in stock 

for 
servicing 
IMPORTED RADIOS, 
HI-FI SETS, 
TAPE RECORDERS & 
DICTATING MACHINES 

. 

To help you achieve optimum results in the repair and serv- 
icing of imported electronic equipment utilizing European - 
made VALVO receiving tubes, your franchised Amperex 
distributor now stocks the entire line of VALVO types. 

.,-:a_ itiXqr?n,\\\ iiiore.io..iiieffleee. /I//I':.II IM\i3a\\ 
W211311WIslIS/Ite-liffl rwsiiii-i \Q...., ask Amperex 

for the name and address of 
your nearest VALVO distributor 

Amperex ELECTRONIC CORP. 230 Duffy Avenue, Hicksville,L.I.,N.Y. 
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FROM 
330 mml 

AWAFNTER`' -.5V 
l 

SW 

AGC 

RF AMP 

6FV6 

TO RF 

PLATE 

WAFER 

SW 

3900a 

Fig. 5. RF stage of RCA's latest tet- 
rode tuner employs cathode resistor. 

to -noise ratio. Since the tetrode 
still has a screen grid, however, it 
boasts a lower plate -to -grid ca- 
pacitance than a triode. This means 
it does not require neutralization, 
as does a high -gain triode stage. 

With tetrode tuners becoming so 
popular, it would be natural to ex- 
pect improvements on the basic 
6CY5 design. So it's not surpris- 
ing to learn that some '60 West- 
inghouse 21" sets (Chassis V-2378 
and -9) have a new 6EA5 tetrode 
RF amplifier, and some of the port- 
ables (Chassis V-2384) have its 
450 -ma series -string version, the 
3EA5. Although generally similar 
to the -CY5 series, the -EA5's are 
modified for operation at higher 
plate and screen voltages. 

A high percentage of the tuners 
in '60 RCA sets use another new 
tetrode, the 6FV6. The main de- 
sign improvement in this tube con- 
cerns the cathode circuit. The 
original 6CY5 had the cathode and 
an internal shield tied together and 
connected to both pins 2 and 7- 
an arrangement frequently used in 
tuner tubes to minimize lead in- 
ductance at VHF. On the other 
hand, the 6FV6's cathode and 
shield are brought out to separate 
base pins so that the cathode may 
be placed above ground potential. 
Fig. 5, a schematic of RCA's 
KRK85A tuner, shows a 56 -ohm 
resistor and an 18-mmf capacitor 
wired between cathode and ground. 

The idea behind this modifica- 
tion is to provide a small amount 
of degeneration in the cathode cir- 
cuit, thereby minimizing distortion 
of RF response at different AGC 
bias levels due to Miller effect. 
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Substituting a 6CY5 for a 6FV6 
would be permissible in an emer- 
gency, but because of the different 
cathode connections, the cathode 
resistor would be shorted out. This 
could lead to poorer performance 
than the customer has a right to 
expect of his set. 

Come to think of it, this last 
statement applies to many field sub- 
stitutions of one tube type for an- 
other. A fall -off in performance 
may not be immediately spotted by 
the serviceman, but the customer 
is likely to notice a slight deficiency 
in picture quality as he continues 
to use the set. 

Other Rare Tubes 

You never know when or where 
you're going to find a strange tube 
type in a new TV set-unless you 
avidly follow our Previews of New 
Sets column. We make a habit of 
pointing out unfamiliar tube types, 
in order to spare you the nasty 
surprise of encountering one unex- 
pectedly on a home call. 

To give you further background 
information on the latest tube de- 
signs, we've prepared thumbnail 
sketches of all types not previously 
covered either in last October's 
Stock Guide list or in the June, 
1959 coverage, "Keeping Posted 
on TV Tubes." The information 
given this month includes the num- 
bers of the TV chassis in which 
each tube has appeared, the circuit 
function of the tube, the nearest 
equivalent (if there is one), other 
pertinent facts, and-to top it off 
-a base diagram for each type 
covered. 

Although most of the tubes in 
this listing are now considered 
"rare," a few of them will soon 
become important enough to be in- 
cluded as regular items in the Stock 
Guide. It doesn't take long for a 
tube to rise to popularity. A case 
in point is the 6EB8; a rarity last 
summer, it was adopted as the 
standard video -output tube for all 
RCA and Zenith (and some Mo- 
torola) 1960 models. The number 
in service should be approaching 
two million by now! Moral: Keep 
an eye on Stock Guide to stay in- 
formed about tubes you can't af- 
ford to leave out of your caddy. 

4EW6 

MOTOROLA 

CHASSIS TS -434 

l 3rd VIDEO IF 

23 4 

This is a 600 -ma series -string 
version of the 6EW6, a very sharp - 
cutoff pentode (with Gm=14,000) 
used in high -gain, non-AGC-con- 
trolled IF stages. Basing is the 
same as the 3CB6, 3DK6, etc., but 
these other types are not recom- 
mended for substitution purposes 
because of different heater power 

6AX4GTB 

ZENITH "D" & "E" 
SERIES CHASSIS 

DAMPER 

8 

and the likelihood of distorting IF 
frequency response. 

Maximum peak inverse plate 
voltage is higher than for the 
6AX4GTA-now 5000 instead of 
4400 volts. The 6AX4GTB will 
replace previous 6AX4 designs; in 
some cases, it can also replace a 
6DE4. 

SENCORE 

Time Saver 

SENC °' E 

HORIZ 
OSC. 

HORIZ. 
O.P. 

STAGE 

HORIZ. 
FLYBACK 

XFORMER 

HORIZ 
DEFLEC 
YOKE 

VERT 
OSC 

VERT. 
O.P. 

STAGE 

VERT. 
OP. 

XFORMER 

VERT. 
DEFLEC 
YOKE 

rSee Your Parts 
Distributor 

NOW! 

econds ... 
AL SWEEP TROUBLES 

nOUu, 
51100,111 

MOQIt 55ìD` 

PROVIDES: 

The missing link in TV service .. . 

SS105 SWEEP CIRCUIT TROUBLE SHOOTER 
IT'S A ... 
UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub- 
stitution. No wires to disconnect in most cases. Traces trouble right 
down to the defective component. Variable output from 0-200 volts, 
peak -to -peak. 

HORIZONTAL OUTPUT CATHODE CURRENT 
CHECKER. A proven method that quickly checks the condition of 
the horizontal output tube and associated components. Adaptor socket 
prevents breaking wires. Easily replaceable Roll Chart gives all necessary 
pin, current and voltage data. 

UNIVERSAL DEFLECTION YOKE. A new, simple way to deter- 
mine yoke failure accurately-without removing yoke from picture tube. 
Merely disconnect one yoke lead and substitute. If high voltage (also 
bright vertical line) is restored, TV yoke is defective. 

DYNAMIC FLYBACK TRANSFORMER CHECKER. Merely 
flip switch to "Flyback Check" and meter will indicate condition of 
flyback transformer, in degrees of horizontal deflection. Extremely sensi- 
tive and accurate; even shows up one shorted turn on flyback. 

VOLTMETER. For testing bootstrap, screen and other voltages. 
Direct -reading voltmeter, 0-1000 volts. 

UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator, 
output transformer and yoke. Merely touch lead to component and 
check picture on screen. 
Size, 7x6x31/2'. Wt. 4 lbs. 
For 110-120 volts, 60 cycle AC. DEALER NET4295 
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sattso wirr 

,SupeMe `ORr. 

SERVICEMAN 

"MUSTS" 
REVOLUTIONARY NEW 

PLUG-TENNA 
converts regular house wiring into a 

POWERFUL ELECTRONIC TV ANTENNA 

PLUG-TENNA elim- 
inates costly roof 

and rabbit ear an- 
tennas . . plugs 

s easy as an electric 
cord . . yet is ab- 
solutely safe! Amaz- 
ing PLUG - TENNA 
uses no electricity... 
costs nothing to op- 
rate never 

wears out. Assures 
miracle clear recep- 
tion from all direc- 
tions in most areas. 
This is a big demand, 
big profit item. GET 
YOUR ORDER IN 
TODAY! 

Use Also for AM -FM and 
Short Wave Radios! 

$2.49 List 

NET $1.19 
Giant 6 oz. can 

Why accept less 

than "Watchmaker 
Quality" 

Rx-TUNERS 

Rx-CONTROLS 

Rx-CONTACTS 

Rx-SWITCHES 

New formula 
Detergent -Lubricant 

Silicon oil 
Free injector 

Superen put a chemical laboratory into a 
spray can. Rx works wonders with tuners 
and controls . . . eliminates noise . , re- 
tards corrosion . lasts longer. Rx re - 
cleans and re -lubricates with each rotation 
of tuner or control . . . is simple to use . 

features a long-lasting detergent -lubricant. 
A must for all servicemen kits! You can't af- 
ford to use less than the best, for your cus- 
tomers. 

Replacement 

FLAT LOOPSTICK 

for Japanese Transistor radios 

Model 2FT-397 List $2.35 
Make more money while you do your cus- 
tomer a service! This fabulous Flat Transistor 
Loopstick actually improves set performance 
by virtue of its extremely high "Q" . . is 
adjustable to match Japanese variable capa- 
citor. Peps up weak stations. Supplied with 
illustrated, installation instructions. A Superen 
exclusive! 

At your parts jobber. If not available write 
for name of nearest supplier. 

SUPèrea6 Radford Pl., Yonkers, N.Y 

6DQ6B 

5 

8 2 7 

ZEN ITH "D" & "E" 
SERIES CHASSIS -- 
ALSO IN LATER 

4 PRODUCTION RUNS 

OF MANY OTHER CHASSIS 

HORIZ OUTPUT 

Several maximum ratings are 
higher than those of the 6DQ6A 
now widely used in 110° sweep 
systems. Maximum DC cathode 
current (design -center value) has 
been pushed up from 140 to 175 
ma; peak positive -pulse voltage on 
the plate is up from 6000 to 6500 
volts; and maximum plate dissipa- 
tion is up from 15 to 17.5 watts. 
The 6DQ6B will replace older 
6D06 and related types. Just to 
show how far this tube design has 
evolved, the original 6BQ6GT type 
was an 11 -watt tube with 110 -ma 
maximum DC cathode current. 

This octal -based, dissimilar dua 
triode has the same base -pin con- 
nections as the 6DN7 used in 
General Electric 1100 receivers; 
however, the operating characteris- 
tics of these two tubes are not 
similar enough to make them inter- 
changeable. 

6EM7 

7 

ZENITH 

"E" SERIES 

_ CHASSIS 
1 

VERT OSC- 
8 OUTPUT 

(ALTERNATE TYPE/ 

In the very latest Zenith sets, 
you may find either a 6EA7 or a 
6EM7 in the vertical section. In 
general, you can use either type of 
tube in this particular circuit with- 
out making any wiring changes; 
however, if you have trouble with 
one type, try the other. 

E 

what's 
the angle? 

55 f±51 degrees-a whole diamond-hand 
polished 

Why 55 1±5) degrees? To fit standards 
set by record manufacturers. Styli 
ground mechanically may have angles 
up to 85 degrees. The Duotone stylus is 
hand ground and polished as close to 
record -groove requirements as possible. 
A whole diamond, 2/3 embedded in the 
stylus, that can't break off like a welded 
chip-guaranteed-and the protection 
of a microscopic inspection for ±.0001 
tolerance in its radius-that's the angle. 

0\\O-VeANc. 
DIAMOND NEEDLE 

Keyport, New Jersey 
In Canada: Chas. W. Pointon, Ltd., Toronto 

SANDY SAYS: 

BRING YOUR TEST EQUIPMENT 

UP-TO-DATE 
WITH ANCHOR 

SOCKET 
ADAPTERS 

tZ 

RA -100 converts Sylvania 
type 110° base to standard 
duo -decal base. 

RA -110 converts RCA type 
110° base to standard duo - 
decal base. 

RA -200 converts Sylvania 
type 110° base to RCA type 
base. 

RA -210 converts RCA type 
base to Sylvania type base. 

Convert your existing test 
equipment to the new TV 
picture tubes for all test 
purposes. 

SEE YOUR JOBBER OR WRITE: 

ANTRONIC CORPORATION 
2712 WEST MONTROSE CHICAGO 

DESIGNERS AND MANUFACTURERS 

anchor ELECTRONIC PRODUCTS 
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Just when we thought all pos- 
sible ways of rearranging the base - 
pin connections of a 6U8 had been 
tried, along comes still another 
arrangement. Other modifications 
have also been made, but the new 
base is the main distinguishing fea- 
ture of this tube. Apparently, it fits 

better into Motorola's new com- 
pact -size tuners than any existing 
base -pin pattern. 

5 

6EX6 

3 2 7 

MOTO ROLA 

CHASSIS TS -558 

1100 HORIZ OUTPUT 

This is the 6.3 -volt version of the 
21EX6 used in last year's Chassis 
PTS-546. As you can see, its base 
connections are not the same as 

those used in the -DQ6 family of 
horizontal output tubes. Current 
and pulse -voltage ratings are even 
higher than for the 6DQ6B. 

5 

6EY6 

821 

MOTOROLA 

CHASSIS TS -558 

110° VERT OUTPUT 

A parallel -heater version of the 
7EY6 employed in Chassis PTS- 
546, the new octal -based 6EY6 is 

unlike any other vertical sweep 
tube in previous use. 

6EZ5 

ZENITH 
CHASSIS 18E20 

5 VERT OUTPUT 

8 2 7 

As you'll note, this new octal - 
based vertical output tube has the 
same pin arrangement as the 6EY6; 

several of the 6EZ5's 
ratings are somewhat 

however, 
electrical 
higher. 

This tube looks like a 6T8 with 
one of the three diode plates re- 
moved, but this isn't the whole 
story. Remember that the No. 2 

and No. 3 diode plates of a 6T8 
share a common cathode with the 
triode section of the tube. When 
the 6T8 was redesigned into a 
6FM8, the removal of the third 
diode plate left one base -pin con- 

6FM8 

3 7 

GENERAL 

9I ELECTRIC 

I CHASSIS M5 
1 -- 

RATIO DET - 
4il5 AUDIO AMP 

8 

nection blank; so this pin was 
utilized as a separate cathode con- 
nection for the No. 2 diode. The 
new General Electric sound -detec- 
tor circuit happens to be arranged 
in such a way that substituting a 

6T8 for the 6FM8 will disable the 
detector. 

6FV8 

i=_ 

3 4 

6 

7 

WESTINGHOUSE 

CHASSIS V-2378, 
-79, -84 

9 NOISE INVERTER - 
SOUND IF; ALSO 

IV -2378, -9 ONLY) 

SYNC AMP -VERT OSC 

This new triode/pentode is de- 
signed to resist the development of 

interelectrode leakage as it be- 
comes older. It has the same base 
configuration as the 6BR8, and 
would probably be satisfactory as 

a temporary substitute for that tube 
in certain applications. 

Locate Faulty Rectifiers & Diodes 

SENCORE RS106 RECTIFIER TROUBLE-SHOOTER 

SELENIUM 

AIL 
SILICON 

SINGLE 
DIODES 

DUAL 
DIODES 

Instant, Direct Substitution for... 
SELENIUM RECTIFIERS. Substitutes for all types 
used in Radio, "I \ and other electronic devices up to 
500 ma. 

SILICON RECTIFIERS. Types found in many new 
TV sets. 

SINGLE DIODES. With exception of some used in 
high frequency circuits. 

DUAL DIODES. Types used in sync Discriminator 
circuits. Third test lead is provided for center connection. 

Sencore has simplified trouble shooting rectifiers and 
diodes with this unique substitution unit. The RS106 
gives you a positive check everytime ... Substitute for 
suspected rectifier or diode ... watch picture or listen 
to sound and you'll know in seconds whether or not the 
rectifier or diode should be replaced. No guess work, no 
soldering mess, no time lost. The RS106 actually costs 
less than having loose rectifiers and diodes in the shop 
for testing and is worth many times more. 

Rectifiers & Diodes 
at your finger tips for 
fast substitution 

Protected by 1/2 amp. 
Slow Blow Fuse. 

RS 106 
DEALER NET... 

Ask your Distributor to show you the RS106. 

New Substitution 

Time Saver 

1275 
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TV TUNERS REBUILT 

QQ MAKES & MODELS 

VHF 
Or 

UHF 

VHF or UHF 
TUNER 

OVERHAULED 

$9.95 
NET 

90 DAYS 

WARRANTY 

COMBINATION 
UHF/VHF 

UNITS 

$19.90 

Fast Service, 48 hours on many types 

Prices include labor and minor parts only, 
defective tubes and damaged major parts 
are extra at net prices. 

Forward tuner complete with tubes, shield 
cover and any damaged parts. State fault. 

QUOTE MAKE AND MODEL 

F.O.B. CHICAGO OR TORONTO 
We will ship C.O.D. 

CASTLE TV TUNER SERVICE 
5710 N. WESTERN 136 MAIN ST. 

CHICAGO 45, ILL. TORONTO 13 

U.S.A. CANADA 

1 

t 

NOW, 
TEST & REACTIVATE 
ANY PICTURE TUBE 
monochrome or color, 
short or long neck! 

V200 DYNAMIC 
TESTER-REACTIVATOR 

and new CA -200 
color tube adapter 

Here's the only equip- 
ment on the market that 
dynamically tests all picture tubes 

color and black -and -white, 
including 110° types with new 
2.34e, 2.68v and 8.4 filaments. 
Each gun of color tubes tested sep- 
arately and dynamically . . . the 
only accurate way. Exclusive 
'Magic Eye" makes reactivation 

safe and sure. 

V200 only $64.00 plus 

CA200 adapter, $13.50 

Write 

for 

Details 

VIS -U - ALL 
PRODUCTS CO. 
643 EASTERN, S. E. 

GRAND RAPIDS 6, 
MICHIGAN 

For faster servicing 
bigger profits 

use /your 
You probably use your VOM more than any 
other instrument. Yet do you know all you 
should about it-all it can do for you with 
just a little extra know-how? This new 
Gernsback Library book HOW TO GET THE 
MOST OUT OF YOUR VOM tells you how to get 
the VOM to work for you in new, different 
and more efficient ways in servicing and con- 
struction, what it will do-and what it won't, 
how to take care of it, repair it-extend its range-increase its ac- 
curacy. Describes commercial units and kits, tells you how to build 
your own. Get this book now and see how it helps you on your very 
next servicing job. 

HOW TO GET THIS BOOK FOR ONLY $3.35 
Through the G/L Technicians' Book Club you can get this book and 
others equally valuable for only $3.35-a 27% saving! 

HOW 

TO 

JOIN 

Fill in this coupon. 

SEND NO MONEY - we send you 
the book postpaid on approval. 
If you like it, send your remit- 
tance; if not, return the book. 

You receive a new book every 
three months on the NO -RISK ap- 
proval plan. 

You need take only four books 
during the entire membership pe- 
riod. No time limit. 

You may cancel any time after that. 

Other books already published 
also available to members. 

NO -RISK 
COUPON 

HOW TO GET THE MOST 

OUT OF YOUR VOM 

-by Tom Jaski 
224 pages. 

Deluxe hard cover 
edition $4.60 

Gernsback Library, Inc. PR -30 

154 West 14th St., New York 11, N. Y. 

Enroll me in the G/L Technicians' Book Club. 
Send me my copy of HOW TO GET THE MOST 
OUT OF YOUR VOM. 
Send me more information on the G/L Tech- 
nicians' Book Club. 

Name 
please print 

Street 

City Zone ........State 

A further development of the 
6U8A-6EA8 design, the 6GH8 is 
said to give better results than the 
6EA8 in the horizontal oscillator 
section of most current -model Zen- 
ith sets. Its characteristics are not 
exactly the same as those of the 
6EA8 and 6U8A, so it may not 
always work satisfactorily as a sub- 
stitute for those tubes-especially 
in mixer -oscillator stages. 

Here's another octal -based dis- 
similar dual triode of the same 
general class as the 6DN7 and 
6EA7. It may work temporarily in 

place of one of these other tubes, 
but substitution for a prolonged 
period is not recommended because 
of the considerable electrical dif- 
ferences among these three types. 

MOTOROLA 

CHASSIS TS -433 

1100 HORIZ OUTPUT 

The base configuration of this 
high-powered sweep tube is the 
same as that of the 6- and 21 EX6: 
thus it is different from the 6DQ6A 
and related tubes. There is no ade- 
quate substitute for the 12GC6 at 
present. The most closely related 
type, the 21 EX6, has a consider- 
ably different heater -power require- 
ment - and that's an important 
matter in a series -string applica- 
tion. 

This is the end of the new -tube 
story for 1960. As soon as we get 
a chance to evaluate next year's 
complete line of TV models, we'll 
be back with another report to 
bring you up to date on the evolu- 
tion of tubes. 
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Letters 
(Continued from page 22) 

have only four bare walls - no benches, 
shelves, or anything. 

My problem is - what do I need? I 
have purchased several Sams books and 
manuals, and have been reading a lot 
of your back issues. They have helped 
a lot, but I would like further help on 
the following: 

1. Where can I get plans for test and 
work benches, considering that the work 
will involve servicing all kinds of sound 
equipment, including both mono and 
stereo amplifiers, tape recorders, chang- 
ers, etc. 

2. As for test equipment, I'd like to 
have a breakdown of: (a) must have, 
(b) should have, (c) could use. Also, 
what about hand tools? 

3. May I have copies of PF RE- 
PORTER indexes for the years 1956 
through 1959? 

4. Which books do you recommend I 

read to better equip myself for this new 
venture? 

I know I've asked for a great deal, 
but I felt that if anyone could help, it 

would be you. 
P.S. No fair printing this. 

NAME WITHHELD 

This letter is indicative of many re- 
quests asking us for help on audio and 
hi-fi servicing. To help lessen the prob- 
lem, we'll continue to publish articles on 
the subject, as well as books and manuals 
on the various phases of this field. Mean- 
while, if other readers engaged in audio 
and hi-fi work care to make comments or 
suggestions, we'd be happy to hear from 
them.-Ed. 

Dear Editor: 
Your fine magazine is considered 

MUST reading by most servicemen, and 
therefore, I would like to see you con- 
tinue a program you started last fall. I 
refer to the stolen TV set list and the 
$100.00 reward offer. 

Here in Marion County, a day rarely 
passes when some TV shop doesn't suf- 
fer a loss. Stolen sets, like any others, 
must be serviced eventually. If we all 
keep our eyes open, I'm sure many of 
them will turn up. 

To help the cause, IESA will con- 
tribute $50.00 to help with the $100.00 
payments. In addition, we are solicit- 
ing more from insurance companies, 
manufacturers, etc. We also plan to 
publish lists of stolen sets in The Hoo- 
sier Test Probe, IESA's official publica- 
tion. Any other publications wishing to 
reprint them have our permission. 

Sooner or later, some of these sets 
are bound to turn up in a service shop. 
And where else could a sharp-eyed 
technician pick up a quick $100.00 just 
for checking a serial number? 

FRANK TESKEY 
Teskey's TV Center 
Indianapolis, Ind. 

You'll find our latest list of stolen 
receivers on page 92. Every publication 
that picks it up is helping the cause.- 
Ed. 

OXFORD 
the Leader 

OXFORD SPEAKERS 
. . . Preferred for 

Original Equipment 
... Proven for 

Replacement 

GET IN THE MAJOR LEAGUES! 

Oxford is the major supplier of speakers to original 
equipment manufacturers throughout the world. Our replace- 

ment speakers, too, meet the most exacting design 
requirements. We have a complete line for any application ... 

from 21/2" to 15". Order Oxford ... you'll be glad you did! 
Our catalog is available upon request. 

OXFORD Components, 
A Division of Oxford Electric Corp. 

556 West Monroe St., Chicago 6, Illinois 
Oxford Speakers are available from 

recognized electronic ports dist'ib.tors. 

--se,mrr` 

999 ION TRAPS 

AMAZING? Yes! Especially when you consider 
they were all replaced through the efforts of 

just one shop - American Radio & Television 
Co. of Detroit. 

RESULTS: Not only did they improve picture 
tube performance in 100°ó of their test cases, 
they took in S7100.00 while doing it! 

Are their customers happy? You bet they are, 
and yours will be, too, the day you begin stock- 
ing and selling ION, Berns' new beam bender. 

Furthermore, with Berns' ION, there's no 

danger of cutting CRT necks, corner shadows 
are easy to eliminate, pictures are brighter, 
sharper. 

Berns' ION installs easily, adjusts for per- 
fect beam alignment. Front magnet sets rough 
adjustment, rear magnet used for final adjust. 
Gives precise magnetic strength for any CRT. 

You buy it for only $1.95, sell for $7.95 .. . 

you Rake $6.00 profit. PAT. PEND. 

See your distributor, or write to: 

Mfg. Co. 
9853 Chalmers, 
Detroit 13, Mich 

RESIST -O -CH EST 
ends 

"cigar box 
confusion" 

COM PACT 

ALL -METAL 

HINGED -LID 

Order from 
your IRC 

Distributor 

FREE! 

with a ty of 10 Handy -Pak 
Carbon Resistor Assortments 

34 to 77 Values 

$2448 to $11088 Dealer Net 

INTERNATIONAL RESISTANCE COMPANY 
DISTRIBUTOR SALES DIVISION 

414 N. 13th STREET PHILADELPHIA 8, PA. 
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ask the 
"Man -on -the -Roof 
why he prefers 

TWO 

TO A 

SET 

RATCHET TYPE 

CHIMNEY MOUNT 
Model KT (Galv. Banding) 
Model RT -ST 
(Stainless Banding) 

FASTEST, SIMPLEST, MOST 
CONVENIENT EVER MANU- 
FACTURED - Mounts in 1 

simple steps. Completely fac- 
tory assembled with no eye- 
bolts, banding clips, nuts, etc., 
to handle. Furnished with 
flat -lay, non -coiling banding, 
heavy gauge embossed, welded 
steel construction. Forged, 
heat treated Alum. ratchets. 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

:ION 

pioneer & 
outstanding 
producer of 
finest line 
of antenna 
mounts 

Canada: Len Finkler & Co., Toronto 

TARZIAN Offers 48 -Hour, 
Direct Factory Service 

on Tuner Repairs 

HI only 

tit$850 
fc. 

Price Effective Jan. 1, 1960 

That's right. Net, $8.50 per unit and $15 for 
UV combinations, including ALL replacement 
parts. 90 -day warranty against defective work- 
manship and parts failure. Tuners repaired on 
approved, open accounts. Replacements of- 
fered at these prices* on tuners not repairable: 

VHF 12 position tuner $22.00 
VHF 13 or 16 position 23.00 
VHF/UHF combination . . . 25.00 
UHF only 15.50 

*Subject to change 

Tarzian-made tuners are easily iden- 
tified by this stamping on the unit. 
When inquiring about service or re- 

placements for other than Tarzian-made 
tuners, always give tube complement . 

shaft length ... filament voltage ... series 
or shunt heater . IF frequency, chassis 
use this address for fast, 48 -hour service: 
for service. Contact your local distributor or 
identification and allow a little more time 

SARKES TARZIAN, Inc. 
Att.: Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 

EE C\ fR 
0 

Nit, 
,o 

ScANNER 
Lots of help from manufacturers in 

the form of training programs these days: 
General Electric's Electronic Compo- 

nents Div., through 
their parts distribu- 
tors, is making avail- 
able a "Profitable 
Service Manage- 
ment" program, 
which includes a 
long - playing record 

of interviews with 30 successful service 
shop owners, plus accompanying text- 
books, to help you in building your busi- 
ness for greater profits. Delco Radio - 
Guide Lamp is conducting 9 different 
one=week servicing courses in 30 Gen- 
eral Motors Training Schools through- 
out the country. A 12 -lesson correspon- 
dence course (prepared by the Radio - 
Television Training Assoc.) on business 
techniques is being offered through their 
distributors by Sylvania Electronic Tubes. 

From other manufacturers: To im- 
prove the status of independent service- 
man, Howard W. Sams & Co., Inc., has 
launched an industry -wide "PEET" pro- 
gram which has a three -fold purpose - 
to gain deserved recognition for the ser- 
vice technician as a reputable business- 
man; to develop and warrant public 
trust and confidence for qualified tech- 
nicians; and to justify better earnings 
warranted by the business investment, 
training, and skill of properly qualified 
technicians. A free 17" x 22" red, white 
and blue display poster, courtesy of 
Sprague Products Co., contains a mes- 
sage to the consumer about the im- 
portance of independent serviceman in 
our American way of life to help im- 
prove public relations between indepen- 
pent TV servicemen and their customers. 
Technical Appliance Corp. (TACO) is 
making available a giant 27" x 45" cloth 
banner for use in calling consumers' at- 
tention to the importance of a good TV 
antenna for best reception. RCA's Elec- 

The Modern 

"PUSH BUTTON" 
way to protect 

ELECTRONIC PARTS! 

Prevents corona in high 
voltage section 

Keeps lead-in connections 
tight 
Prevents rusting and pit- 
ting of antenna 

Goes on in seconds- 
DRIES IN MINUTES 

CRYSTALí 
CLEAR 

no nn 
IWiAY COMING í 

CRYSTAL CLEAR 
ACRYLIC SPRAY 

Protect radio, TV and hi-fi equip- 
ment indefinitely against humidity 
and dust with Krylon Crystal -Clear, 
the modern "push button" acrylic 
spray. High dielectric strength, ex- 
cellent weatherproof qualities. Avail- 
able at your favorite radio -TV re- 
pair shop. 

KRYLON, INC., Norristown, Pa. 

Paint touch-up work easily, expertly, with 

Krylon Spray Paints-choice of 24 colors 

IF YOU PRIZE IT...KRYLON-IZE IT! 

$100.00 REWARD 
to the first person reporting the location of one or nuore of these stolen receivers. 

ADMIRAL 475996 BF 91997 810292 
7404297 246608 39925199 SYLVANIA 
7337737 258067 D 725516 5421050322219 
7464079 470549 197417 5375065332146 
7459958 292105 BF 31274 542706052272 
7464049 406884 BB 57107 5375065332125 
6918674 440563 BE 96918 5433002564327 
7115338 HALLICRAFTERS D 275839 537506532227 
7356615 342189 D 199104 5422002814324 
7272250 MOTOROLA C 918321 ZENITH 
6882085 522285 RCA 9335197 
7463241 L 4722516 A905365 9664276 
7152726 549781 A 1837722 3906039 
GENERAL 12486 230KR526SU 9471745 
ELECTRIC PHILCO SILVERTONE 9523476 
701965 BA 77594 50298 9499851 

Contact Carl C. Schmidt, Inspector of Detectives, Indianapolis, Ind. 
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tron Tube Div. has a Store Improve- 
ment Plan to help you attract new cus- 
tomers, display your products and ser- 
vices more effectively, use your floor 
space more attractively, and increase the 
efficiency of your operation; in short, it 
is designed to help you give your shop 
The Successful Look both inside and out. 

They say you never get "something 
for nothing." This is probably true, but 
there are several new programs that 
come mighty close. To wit: G -C Elec- 
tronics Co., through their regular inside 

front -cover ad this 
month, incorporates 
"two - for - the - 

price - of - one" cou- 
pons on their line of 
electronic servicing 
chemicals (offer ex- 
pires April 30th). 
There is no promise 
that this attractice 
young lady will be 
at your distributors 
to hand them out, 

however. For a limited time, you can 
get an Imperial Satellite flash -camera 
with the purchase of 35 Planet capaci- 
tors. You can also get a matched set 
of Tool -a -Rama servicing tools along 
with purchases of Raytheon tubes. You 
can build your set week by week if you 
prefer. Haven't yet converted your cus- 
tomers from the monophonic to stereo 
version of Shure Bros. Studio Dynetic 
tone arm and cartridge? Deadline has 
been extended from December 31, 1959 
to May 31, 1960, so there's still time left. 

b le 

The guy who keeps shouting "ole" 
with a southern accent is Hugh Lindsey, 
service manager at Curlee Appliance in 
Statesville, N. C. He won the all -ex- 
pense air trip to Mexico City for he and 
his wife by submitting the best state- 
ment on "Why I like Mallory compon- 
ents" in the recent "Go Places with 
Mallory" contest. Joe Harris, salesman 
at Dixie Radio in Charlotte, N.C., also 
won a trip for two. 

The beginning of this new decade also 
marks the 10th anniversary of the com- 
pany which sold its one -millionth test 
instrument last fall, SENCORE, of Ad- 
dison, Ill., according to Herb Bowden, 
president and founder of the company. 

Mr. I. G. Tracy of Tracy Television 
Service, Tulsa, Okla., captured first prize 
in the Workman TV "Chance of a Life- 

time" contest, a new 
== Volkswagen t r u c k 

21 equipped with Jack- 

son test equipment. 
S & S Radio Supply 
( erroneously shown 
:is Radio Supply in 
our Feb. ad) won 

second prize, a new Volkswagen, as Mr. 
Tracy's distributor. Victor Goss (the ad 
said Gass), counterman for S & S Radio 
Supply, won third prize-a $250 U.S. 
Savings Bond. 

two twenty-seven from 
Slip this 4 -Pak in your kit and you're ready to replace 
227 of the most popular cartridges. Webster's new Service 
Center package consists of 4 plug-in cartridges with sap- 
phire stylii - exact replacement for 8 out of 10 most 
popular models - plus 11 mounting brackets. And, these 
are high performance cartridges that satisfy every time. 

With the new Webster 4 -Pak, cartridge servicing 
couldn't be easier - and you can carry your inventory 
in your hand! See your distributor. 

NEW WEBSTER -PAK 

COMPONENTS DIVISIONI 
WEBSTER ELECTRIC 

RACINE. W1S 

141 

See us at the Electronic Parts Distributors Show-Room 551 A, Conrad Hilton Hotel. 

. «el» 

tli 1 

PERFECT S 

PIN -CRIMPER 

Picture -Tube Repair Tool 

Eliminates that hard 
soldering job. 

only $1.25 

Patent 2.878,698 

Fix loose pin connec- 
tions in seconds. Pays 

for itself in time saved 
on one job alone. 3" 
long. 

Intermittent operation of picture tubes due to 
defective solder connections at socket pins is 
easily corrected through the use of the Berns 
Perfect Pin Crimper. Actually a 3 -in -1 tool 
that can also be used as a channel -selector 
wrench and screwdriver, it serves to notch 
pins and element leads to provide solid elec- 
trical connections. Pin keeps its original form. 

3 models: PT -1 for 3/32" pin dia- 
meter; AU -2 for 1/8" pin diameter 
and installing C rings; LC -3 for 5/32" 
pin diameter. 

Available at your parts distributor. 
Another fine product From: 

s 

SAMS PHOTOFACT INDEX 

ent direct 

to your shop 

FREE 
SEND FOR IT! 

Yes, now you can have the valuable 
SAMS MASTER INDEX TO PHOTOFACT 
FOLDERS and Index Supplements 
sent direct to your shop at no cost 
to you! Just mail coupon below and 
you'll be sure to receive regularly 
your handy guide to the world's 
finest service data covering over 
33,000 TV, Radio, Amplifier, 
Tuner Tape Recorder and Changer 
models. Send for it-it's FREE! 

MAIL 
COUPON 

Howard W. Sams & Co., Inc. 

Put me on your mailing list to receive the Sams 
Photofact Master Index and Supplements 

I'm a Service Technician:_fulltime;-part time 

My Distributor is: 

Shop Name' 

Attn: 

Address 

City Zone State 
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For further information on any of the following items, circle 
the associated number on the Catalog & Literature Card. 

...sa 
Cz) 

FM Radio Tuner (47N) 

The Hampton Series 800 
FM tuner, made by Shell Elec- 
tronics Mfg. Corp., has a 
cathode -follower output circuit 
feeding dual output jacks, and 
a separate connection for at- 
taching a multiplex adapter. 
Additional features are a tun- 
ing eye, Sickles front end, out- 
put -level control, and AFC 
with defeat switch. 

N R Í uRiR6;Mi 

Control With No Shaft (48N) 

The compact, moistureproof 
Clarostat Cap -Pot is made of 
nylon and has a small, perma- 
nently -attached knob. The unit 
is inserted into a mounting 
hole from the front side and 
held in place by a lock nut 
screwed on from the rear. 
Power rating of all units is 
E watt at 40°C. Type A 
(5% tolerance) is available in 
values up to 5000 ohms; Type 
B (10% tolerance) to 10K. 

Subminiature Electrolytics (49N) 
Cornell - Dubilier Electomite 

aluminum -foil electrolytic ca- 
pacitors have unusually low DC 
leakage current, welded term- 
inal connections, and excep- 
tionally small, hermetically - 
sealed can -type cases. Nine dif- 
ferent voltage ratings are avail- 
able. Capacitance values range 
from 1 to 450 mfd at the 
lowest rating (3 WVDC), and 
from 1 to 18 mfd at the highest 
rating (150 WVDC). 

Portable Tape Recorder (50N) 
A transistorized, battery -op- 

erated tape recorder made in 
Austria, the Stuzzi Magnette, 
weighs 8 lbs. and measures 11" 
x 41/2" x 8". Two tracks can be 
recorded on standard 1/4" tape 
at either 33/a or 1% ips, giving 
a maximum playing time of 2 
hours on each reel of tape. Net 
price is $269.50, including a 
microphone of the moving -coil 
type. The unit is available from 
Ercona Corp. 

Needle -Wear Checker 
Dealers or servicemen who 

maintain an adequate stock of 
the five best-selling types of 
Fidelitone phono needles will be 
given a "shadowgraph" projec- 
tor, the Comparator, to help 
them demonstrate needle wear 
to customers. When a needle is 
placed in the machine, a mag- 
nified image is clearly shown 
on a small, nearby screen. The 
device is useful for displays as 
well as for quick tests. 

(51N) 

First Units of a Great New Accessory Line 

Reflecting the Quality of Winegard TV Antennas 

new Winegard 
precise -match coupler systems 
Here is a new low in insertion 
loss ... here's complete iso- 
lation of signals and impe- 
dance... identical impedance 
match ... and perfectly flat 
response all in one quality - 
built coupler from Winegard. 
Right -priced, superbly built, 
electronically superior, hand- 
somely packaged, and easily 

installed. These mast and flat 
mount coupler systems will 
earn you bigger, quicker prof- 
its on any installation of two 
or more TV sets, color or 
black and white, and FM. 
Tell your Winegard Distribu- 
tor you want to test the new 
Winegard Precise -Match 
Couplers. 

Available Now in These Mast or Flat Mount Models 

ALL-CNANNEL 

ANTENßA 
S, 

300.OHM TWIN LEAD 

rAl 2 TV SET 

COUPLER 

r11:1 
TV SET NO I TV SET N0. 2 

EXAMPLE WINEGARD 

11 ELEMENTCH 11 VAGI 

HILO 
NA COUPLER 

EXAMPLE. WINEGARD 

6 -ELEMENT CN. I VAGI 

»L -OHM TWIN LEAD TO SET 

2 TV Set Coupler, to HI Lo Antenna Coupler, 
give two TV sets the same to combine a high band 
fine reception off one and a low band TV an - 
UHF -VHF antenna. Pre- tenno. Highest isolation 
cise 300 ohm impedance factor of any coupler on 
match at antenna and market. 
receiver terminals. 

TV ANTENNA 

TV -PM 

ANTENNA COUPLER 

3w -OHM TWIN LEAD 

TV SIGNAL 

TV SET 

ANTENNA 

TV -FM SIGNAL 

SPLITTER 

FM SIGNAL 

1 li 
EM TUNER OR RADIO 

World's only true TV - 
FM Coupler System. 
All others divide signal, 
with 3 DB loss. Winegard 
separates signal, but 
sends total signal to TV 
or FM set-no loss. 

Underside of most mount coupler showing 
super quality construction. No hex nuts. 

Heavy-duty wing nuts tighten easily. 
All metal parts dichromate triple plated for 
rust and corrosion protection. 

Winegard ANTENNA SYSTEMS 

mail 

coupon 

today 

WINEGARD CO., 3009-3 SCOTTEN, BURLINGTON, IOWA 

Tell me more about Winegard Precise -Match Coupler Systems. 

Name 

Address 

City Zone 

State 
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Soft -Face 

Pillow Speaker, (52N) 

The shallow, strong stain- 
less -steel case of the Wright - 
Zimmerman (New Brighton, 
Minn.) Model 300 dynamic 
speaker makes it especially suit- 
able for under -pillow use. 
However, it is also serviceable 
in the living room as a per- 
sonal radio - TV speaker - 
either for the hard -of -hearing, 
or for someone who wishes to 
listen at a low level without 
disturbing others. Impedance 
is 3.2 ohms; various cord 
lengths are obtainable on re- 
quest. 

CRT Construction Feature (53N) 

To increase the efficiency of 
its TV picture tubes and shorten 
warm-up time, Sylvania has 
adopted a new Cloverleaf con- 
figuration for the ceramic cath- 
ode support assembly. The 
change in design results in a 
50% reduction in contact area 
between cathode and support, 
thereby cutting down on heat 
conduction away from the cath- 
ode. The new feature is being 
included in most types of 
CRT's available from this man- 
ufacturer. 

Tape Splicer (54N) 

The British -made BIB re- 
cording -tape splicer, imported 
by Ercona Corp., has two piv- 
oted clamps that hold both tape 
ends in place while being 
spliced. Either "straight -across" 
or diagonal cuts can be made- 
one for editing or mending tape, 
and the other for trimming off 
ends. A razor -type cutter is 
stored underneath the body of 
the splicer. Retail price is $3.95. 

Hammer (55N) 

For cabinet repairs and 
other jobs where the work sur- 
face must be protected against 
marring, Vaco has designed a 
Soft -Face Hammer with three interchangeable non- 
metallic tips. These are color - 
coded to indicate degree of 
toughness - yellow, (nylon) 
for extra -heavy work, dark 
grey for medium -heavy work, 
and light grey for delicate 
work. The head is shot - 
weighted, and the handle has 
a cushion grip. Retail price is 
$4.75. 

Bonding Resin (56N) 

The twin tubes in the Gen- 
eral Cement Epox-Cement kit 
contain a base resin and a 
hardener. When these are mixed 
just prior to use, the resulting 
adhesive compound can be used 
to bond many substances (in- 
cluding metals, ceramics, wood, 
glass, and plastics) with a hold- 
ing power of 3,000 lb. per sq 
in. The cement cures at room 
temperature, forming a water- 
proof material of high dielec- 
tric strength. The kit is desig- 
nated Catalog No. 346 and 
has a list price of $3.25. 

'I 

For 1960 It's .. 

1#° dge 

"Compact" 
In Size: 
they fit 
the pocket 

"Compact" 
in Price: 
they fit 
your 
pocketbook 
too 

Ask Your --' "A 

Parts Jobber or 
Your Jobber Salesman 

PK-8 Nut Driver 
148 net 

HK -17 Hex Key Set 
$1.00 net 

tools by 

for the 
Electronic Service Trade 

l-. 
ND -141 Combination 
Screw & Nut Driver 

$.79 net 

DE -810 Double 
Nut Driver -_. -- 

$ 79 net 
SP -19 Probe 

196 net 

AN -2 Tester 
1.79 net 

A.86 Pencil 
Type Driver 

1.60 net 

VACO PRODUCTS COMPANY 
317 East Ontario Street, Chicago 11, Illinois 
In Canada: Atlas Radio Corp., Toronto 19, Ontario 

SAVES 
your back... 

SAVES 
your time ... 

«]A9Ïg 
k- 47"--.1 
l I 

SHORTY 
DOLLY 
for 
RADIO and TV 

just 47 inches high for STATION WAGONS 
I and PANEL PICK-UPS 

FOLDING PLATFORM 
151/4" x 241/2" top. 
Snaps on or off. 

(Platform only) 
$11.95 

FURNITURE PAD 

Designed for TV, radio and appliance 
men who make deliveries by station 
wagon or panel truck ... the short 
47 inch length saves detaching the 
set for loading into the "wagon" or 
pick up. Tough, yet featherlight alu- 
minum alloy frame has padded felt 
front, fast (30 second) web strap 
ratchet fastener and two endless rub- 
ber belt, step glides. New folding 
platform attachment, at left, saves 
your bask handling large TV chassi' 
or table models. Call your YEATS 
dealer or write direct today! 

YEATS 

-Ecee' a4t"COVER AND PADS 

YEATS semi fitted covers are made 
of tough water repellent fabric with 
adjustable web straps and soft, 
scratchless white flannel liners. All 
shapes and sizes - Write 

YEATS 
Model No. 5 
Height 47" 

Weight 32 lbs. 

TV COVER 

APPLIANCE DOLLY SALES COMPANY 

2103 N. 12th STREET MILWAUKEE, WISCONSIN 
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cleans 
and lubricates 

all 

provides longer lasting protective 
film. 

FREE "Spray Aid" and "Wall Mount" with 
every g oz. can. See your distributor. 

CHEMT RON/CS I NC., Brooklyp 

25, N.y 

and get 
BETTER PERFORMANCE 

with this 
ACME ELECTRIC VOLTAGE ADJUSTOR 
TV sets, hi-fi's and other electronic equipment operate best 
when voltage holds closely to the normal 115-117 volts for 
which they were designed. Over -voltage and/or under -volt- 
age affects the performance of the tubes and the life expec- 
tancy of all other components. Why fight an off -standard 
voltage condition? Correct it with an Acme Electric T -8394M 
Voltage Adjustor. 
Corrects voltage over a range from 95 to 125 volts to normal 
115/117 volts, simply by turning a regulating switch. Includes 
voltmeter which indicates output voltage; cord and plug and 
built-in, plug-in receptacle. Tell your supply dealer you want 
the Acme Electric T -8394M Voltage Adjustor. No other so 
compact, complete, practical, inexpensive. 

sn/43402.1 e,º 

ACME ELECTRIC CORPORATION 
943 WATER STREET CUBA, N. Y. 

West Coast Plant: 12822 Yukon Avenue, Hawthorne, Calif. 

Limited -Power CB Transmitter (57N) 
Purchasers of the Kaar 

Model TR326 D -Phone Citi- 
zens band transceiver may re- 
quest a factory -installed circuit 
modification and a certification 
tag enabling the unit to comply 
with Limited Radiation Regu- 
lations (Part 15 of FCC 
Rules). The device may then 
be operated without a license, 
with output power restricted to 
100 mw and antenna length 
limited to 5'. When a license 
is granted, the set can be re- 
stored to full power. 

Miniature Carbon 
The diameter of Mallory's 

new Type MLC carbon poten- 
tiometers is only 1/2", but per- 
formance characteristics are the 
same as for conventional 
15/16" controls. A miniatur- 
ized "floating -ring" switch, with 
a rating of 2 amps at 125 
VAC, can be attached to con- 
vert the MLC into a combina- 
tion on -off switch and volume 
control of compact size. Shafts 
are either steel or nylon. 

FM Auto Radio (59N) 
The Motorola Model FM - 

900, a compact FM -only car 
radio designed for under -dash 
mounting, operates indepen- 
dently of the car's AM radio 
but can share an existing whip 
antenna. Equipped with 7 tubes 
and 3 power transistors, the re- 
ceiver operates from a 12V neg- 
ative -ground supply. Features 
include a 6" x 9" oval speaker, 
built-in rear -speaker fader con- 
trol, AFC, dual limiters, and 
peak power output of 15 watts. 
Suggested retail price is $125. 

Speaker Systems (60N) 
ELCO has introduced three 

new high-fidelity speaker sys- 
tems. The first two are three- 
way types; both have a 12" 
bellows -suspension woofer and 
an 8" mid -range unit, but one 
(the HFS-3) has a 3 1/2" cone 
tweeter and the other (the 
HFS-4) has a compression - 
driver horn tweeter. The third 
system, the HFS-5, is a two-way 
bookshelf -size unit with 8" and 
3 1/2" speakers. All systems 
are available in walnut, ma- 
hogany, teak or unfinished 
birch; prices range from $47.50 
to $98.50. 

Controls (58N) 

Communications Antenna Tower (61N) 

A heavy-duty tower for 
communications radio an- 
tennas, the Rohn No. 45, can 
be erected as tall as 450' if 
guyed at 50' intervals and 
properly secured at the base. 
This tower, made of hot -dip- 
ped galvanized steel, is sup- 
plied in 10' sections with an 
18" triangular cross section. 
The welded cross bracing is in 
a zig -zag pattern, differ- 
ent from that used in the pre- 
vious heavy-duty tower (No. 
40) ; however, sections of Type 
No. 45 are interchangeable 
with those of No. 40. 
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Monophonic Cartridge (62N) 

Installing a Sonotone Model 
11T one -channel pickup in a 
monophonic record player en- 
ables the instrument to play 
stereo records without groove 
damage. This turnover - 
type needle -cartridge combina- 
tion features high vertical com- 
pliance, and has a .7 -mil tip 
on its "LP" side instead of the 
usual 1 -mil tip. Output is 1 

volt; price is $4.95 with two 
sapphire tips. 

Anti -Noise Plugs (63N) 

When a sound source is un- 
plugged from an audio ampli- 
fier, careless handling of the 
plug often causes humming or 
thumping noises from the 
speaker. Switchcraft Si- 
lent Plugs eliminate this effect 
by automatically shunting the 
amplifier's input circuit when 
unplugged from the source. 
Types shown are Nos. 341 
($2.95), 49 ($1.50) and 169 
($1.75). 

Power Resistors (64N) 

Milwaukee Resistor Co. is 
now supplying ceramic -encased 
"bathtub" power resistors in 
values from 5 to 6000 ohms 
with a rating of 5 watts, and 
from 5 to 15,000 ohms at 10 
watts, for replacement applica- 
tions. In addition to having a 
ceramic covering, these com- 
ponents are waterproofed. 

Solderless Terminals 
In Waldom Electronics 

Avikrimp solderless terminal 
lugs, the barrel is reinforced 
by a tin-plated brass sleeve de- 
signed to grip the insulation of 
the wire and prevent it from 
working loose under conditions 
of severe stress or vibration. 
A nylon insulating jacket com- 
pletely covers the brass sleeve 
and the barrel. 

(65N) 

Plated Brass Sleeve 

Nylon Insulating Sleeve 

DC -to -AC Converter 
The Webster Electric Model 

12AS115 Transistorized Power 
Converter changes 12 -volt DC 
power to 110 -volt, 60 -cps AC. 
Maximum continuous output is 
100 watts at 120°F, corre- 
sponding to 13 -amp input. 
Case dimensions are 45/s" x 
61/2" x 31/4"; weight is 8 lb., 
6 oz. A mounting base, suit- 
able for either vertical or hor- 
izontal installation, is supplied, 
and a cigarette -lighter plug is 
available for drawing power 
from a car battery. 

Intercom System 
No special wiring is required 

for the Fanon FW-50 two -sta- 
tion intercom system, which 
utilizes the AC power wires 
for interconnection be- 
tween units. A new circuit de- 
sign eliminates "carrier buzz" 
and minimizes noise interfer- 
ence. One pair of units, with 
brushed brass finish, has a list 
price of $89.50. 

(66N) 

(67N) 

YOU CAN ALSO DO' THE BIG JOBS WITH WIZARDS 

r 

HOME - 7 Outlets - One Antenna - No 

Amplification: Residence of Bob Barker, 

MC of the popular daytime NBC show 

Truth Or Consequences. 

HOTEL - 120 Outlets -One Antenna -One 
Amplifier: The Montecito-6650 Frank- 

lin, Hollywood, California. 

THE WIZARD 300*` 
ELECTRO-MAGN ETIC 

COUPLER FOR ALL 
SINGLE ANTENNA 

MULTIPLE -OUTLET 
SYSTEMS IN TV 

FLAT LINE 

"Pat. Pend 

$1.95 
LIST PRICE 

The high electrical 
efficiency of the Wizard 

300 is proven in many 

installations where more 

than thirty receivers are 

being operated from a 

single antenna without 
amplification. 

Information on any of the above jobs and a brochure covering 
Wizard System installations is available. Write Dept. PF -30 

CHARLES ENGI 
6053 Melrose Avenue 

NEERING, INC. 
Los Angeles, California 

HOUSIIIG PROJECT - 2 549 Wiiads In- 

stalled To Date: L.A. Housing Authority. 

Los Anteles, California. 

APARTMENT - 39 Outlets -One Antenna 

-No Amplification: The Del Rio -10236 
Old River School Road, Downey, Calif 

APARTMENT -48 Outlets -Two Antennas 

(24 Outlets each) - No Amplification: 
The Paramount Riviera -12447 Para- 

mount Blvd., Downey, California. 
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ANTENNAS AND ACCESSORIES 
1N. CHARLES ENG'R'G - Complete speci- 

fications for antenna systems using 
Wizard 300 -ohm set couplers and flat 
twin -lead - without amplifiers in pri- 
mary signal areas, or with amplifiers in 
fringe areas. See ad page 97. 

2N. JFD - 1960 20 -page replacement an- 
tenna guide for portable and toteable TV 
sets cross-references receiver models and 
manufacturer's antenna part numbers 
with model numbers of corresponding 
JFD exact replacement antennas. See 
ad page 27. 

3N. TACO - Sample 12 -page booklet, "A 
Guide to the Proper Selection of TV 
Antennas," available to servicemen for 
distribution to customers. Includes list 
of operating TV stations and information 
about TACO line of TV antennas. 

4N. WINEGARD - Catalog sheet on line 
of Precise -Match couplers for use in 
supplying signal to two TV sets from 
one antenna, to one TV set from hi -lo 
antenna combination, or to TV and FM 
receivers via one line from two an- 
tennas. See ad page 94. 

AUDIO & HI-FI 
5N. D UO TONE - 4 -part booklet explaining 

how to buy diamond needles, how to 
know when a needle is worn, how to 
identify existing needles in record play- 
ers, and how to replace a worn needle. 
See ad page 88. 

6N. EICO - 20 -page catalog of kits and 
wired equipment for: stereo and mono- 
phonic hi-fi, test instruments, "ham" 
gear, Citizens band transceivers, and 
transistor radios. Also, free "Stereo Hi- 
Fi Guide" and "Short Course for Novice 
License." See ad page 52. 

7N. JENSEN INDUSTRIES - Assorted 
Jensellaids to help servicemen gain new 
business selling phono needles, cartridges 
and accessories. See ad page 70. 

8N. MULTITONE OF CANADA, LTD. - 
Descriptive pamphlet giving specifica- 
tions for Adaphone personal listening at- 
tachments. See ad page 78. 

9N. NORTRONICS-Descriptive sheets and 
price lists of stereo tape conversion 
kits, magnetic tape heads, and tape re- 
corder accessories. 

10N. PERMADYNE-Literature on extended - 
frequency - range dynamic headphones, 
both monaural and binaural types. 

11N. ROBINS - 16 -page illustrated catalog 
of complete product line including new 
magnetic bulk eraser, M/M recording 
heads, and record -changer bases. 

12N. SHURE - Brochure on stereo hi-fi - 
with technical data, general features, and 
consumer benefits. See ad page 76. 

13N. SONOTONE - Literature on CM-TIO 
Matched Twin microphones for stereo 
tape recording. See ad page 67. 

14N. WRIGHT-ZIMMERMAN - Sheet de- 
scribing "Baker's Dozen" offer - extra 
speaker and display rack furnished free 
with purchase of 12 personalized dynamic 
speakers. See ad page 40. 

COMPONENTS 
15N. ARCO - 4 -page brochure containing 

specifications on Elmenco dipped Mylar- 
paper capacitors, with complete list of 
distributors. See ad page 15. 

16N. CLAROSTAT - 1960 catalog on resis- 
tors, controls, and other resistive de- 
vices; also brochure on composition -ele- 
ment controls for radio and TV replace- 
ment applications. See ad page 61. 

17N. CORNELL-DUBILIER - 1960 catalog 
of general -replacement and industrial - 
type capacitors. See ads pages 45, 72, 73. 

18N. DELCO - General catalog of electronic 
parts. See ad page 65. 

19N. MERIT -Exact Replacement Guide, cov- 
ering 6,000 exact replacement parts for 
TV sets. See ad page 47. 

20N. SPRAGUE - 40 -page Electrolytic Re- 
placement Manual No. K-104, with cross- 
reference of TV -radio manufacturers' 
part numbers to Sprague replacement 
catalog numbers. See ad page 12. 

FUSES 
21N. BUSSMANN - Bulletin SP -50 describ- 

ing Stak -Pak, a fuse assortment that sup- 
plies the serviceman with fuses he needs 
on the job. See ad page 55. 

RECEIVERS 
22N. ATR - New literature on Customized 

Karadios, including many 1960 automo- 
bile listings as well as new lower prices 
for trim plates. See ad page 14. 

23N. SETCHELL-CARLSON - Descriptive 
folder on new line of TV consoles, 
equipped for field conversion into stereo - 
AM -FM combination units by adding 
plug-in accessory subchassis and extra 
speaker enclosure. 

SERVICE AIDS 
24N. ANTRONIC CORP. - Promotion sheet 

giving full details on Anchor Magna - 
Lite "ten-pak" offer including 5 -power 
light magnifier. See ad page 88. 

25N. CASTLE TV TUNER SERVICE - 
Leaflet describing service for all makes, 
models of TV tuners. See ad page 90. 

26N. DON BOSCO - Literature describing 
typical uses for servicing and testing 
electronic circuits with the Mosquito, a 
battery -powered transistorized tester. 

27N. E -Z -HOOK -Convenient reference sheet 
titled "How to Build the Five Most 
Useful Scope Probes," with schematics, 
mechanical component layouts, etc. See 
ad page 76. 

28N. PRECISION TV TUNER - Informa- 
tion on repair and alignment service 
available for any type of TV tuner. See 
ad page 66. 

29N. YEATS - Folder describing new Model 
5 appliance dolly, in addition to other 
types of dollies and various styles of 
protective pads. See ad page 95. 

SPECIAL EQUIPMENT 
30N. ACME ELECTRIC - Catalog 161-B01 

describing applications of variable volt- 
age adjustors in correcting for over- or 
under -voltage conditions on AC power 
line; also catalog 17 -BLOT on portable 
and rack -type DC power supplies with 
output of 0 to 45 volts at current drain 
up to 21/2 amps. See ad page 96. 

31N. GUIDE LAMP - Information about 
Guide-Matic power headlight control; 
lighting units for cars, buses, trucks, 
and tractors; all -glass T-3 Safety -Aim 
sealed units; stampings, castings 
(plated), and plastics. See ad page 18. 

32N. SUPEREX - Description of adjustable, 
screw -on filter to eliminate TV interfer- 
ence from Citizens radio equipment - 
either through tuner on Channel 2 or 6, 
or directly into IF stages on any chan- 
nel. See ad page 88. 

TECHNICAL PUBLICATIONS 
33N. GERNSBACK-Descriptive literature on 

Gernsback Library books. See ad page 90. 
34N. HOWARD W. SAMS - Literature de- 

scribing all current publications on 
radio, TV, and hi-fi servicing. See ads 
pages 44, 74, 75, 93. 

TEST EQUIPMENT 
35N. B & K - Bulletin ST24-R, digest of 

information on Model 1075 Television 
Analyst, Models 1070 and A107 Dyna- 
Sweep circuit analyzers, Models 550, 
650 and automatic 675 Dyna - Quik 
dynamic mutual conductance tube and 
transistor testers, and Model 440 CRT 
rejuvenator -tester. See ads pages 23. 42. 

36N. HICKOK - Descriptive brochure on 
line of test equipment, including high - 
quality tube testers, transistor testers, 
and in -circuit transistor -radio tester. 
See ad page 60. 

37N. KINEMATIX - Descriptive literature 
on Twin Tone signal generator for bal- 
ancing of dual -channel stereo amplifiers. 

38N. RCA ELECTRON TUBE DIV.-Flyer 
on line of electronic test instruments. 
See ads pages 51, 69, 3rd cover. 

39N. SECO - Article reprint of "Take a 
Tube Tester Home" plan; two-color 
folder describing full line of test equip- 
ment and servicing aids; also informa- 
tion on dynamic tube checking and 
troubleshooting TV deflection circuits. 
See ad page 63. 

40N. VIS -U -ALL - New 8 -page Tube Sub- 
stitution Guide listing over 400 tube 
types, including hi-fi, special-purpose 
and foreign tubes as well as common 
radio and '4 'V tubes. See ad page 90. 

TOOLS 
41N. UNGAR - Latest catalog of soldering 

tools and accessories for printed -circuit 
and micro -miniature systems. Also, fold- 
ers describing Kleen-Tip, thread -on heat- 
ing units, and mini -tips. See ad page 57. 

42N. VACO - New catalog sheets on line of 
Compact tools for electronic service- 
men. See ad page 95. 

43N. WELLER-Brochure announcing Hard- 
ware Week promotion for this spring, 
in which consumers who buy a heavy- 
duty soldering gun, power sander, or 
Sabre Saw will receive free one-year 
subscriptions to two publications in the 
home handicraft field. See ad page 46. 

TRANSISTORS 
44N. TUNG-SOL - Similar -Type Transistor 

Reference Guide in both booklet and 
wall -chart form, with cross-reference 
data, outline drawings, and (in booklet 
only) specifications of Tung -Sol transis- 
tors; also Transistor Replacement Guide 
with substitute -transistor recommenda- 
tions for specific models of portable and 
auto radios. See ad page 41. 

TUBES 
45N. CBS - Latest issue of "Tech Tips" by 

Bud Tomer entitled "Simplex Simpli- 
fies Stereo." See ads pages 49, 80. 

46N. GENERAL ELECTRIC - Interchange- 
ability guide giving available substi- 
tutes for numerous types of foreign and 
American tubes; also specification and 
cross-reference chart on "Five Star" 
high -reliability tubes for critical applica- 
tions. See ads pages 16-17, 24-25, 59. 
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TRIPLE PINDEX 

TEL.EY14tON 

LiC=2)O©1.i3 C° niQ 
REGEIVIN 
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interrlu+nL't'od.ilih 
... dire -tory 

FOREIGN vs U.S.A. 

receiving tubes 
end picture tubes. 

KEEP 'ACE 
With the demands of your profession 

A complete, up-to-date library of RCA technical literature is as necessary a tool in your profession 
as a VTVM. It's a sure, simple, time -saving way to maintain your status as an expert! 

1. RCA TRIPLE PINDEX ($1.75) Base diagrams for 1500 receiving and 400 picture tubes, with cross references to 
many foreign and industrial types. Triplicate receiving tube breakdown shows you at least 3 diagrams at once. 

2. COLOR TELEVISION PIC -O -GUIDE ($4.50) RCA's John Meagher shows you how to troubleshoot and adjust color 
TV receivers. Problems are illustrated in full color, with easy -to -follow explanations of how to correct them. 

3. RCA RECEIVING TUBE MANUAL (75e) Technical data on more than 625 receiving tubes, including types for TV, 
radio, and hi-fi. Clear explanations of tube operation and uses, with many illustrative diagrams and circuits.. 

4. RCA INTERCHANGEABILITY DIRECTORY-FOREIGN vs. U.S.A. RECEIVING TUBES Lists some 450 
foreign receiving tubes (radio, TV, audio), with U.S.A. direct replacement or similar 
type where available. 

5. RCA RECEIVING TUBES AND PICTURE TUBES BOOKLET (30e) A jam-packed 48 -page booklet 
listing electrical characteristics and socket connections for more than 900 receiving and 
picture tubes used in standard AM, FM, TV, and audio amplifier sets. 

6. RCA PICTURE -TUBE REPLACEMENT AND INTERCHANGEABILITY CHART Lists 88 RCA Picture 
Tubes, and the 253 industry types they replace. Especially for the service technician. 

Check with your Authorized RCA Tube Distributor THIS WEEK, to make sure 
you have the latest editions of these important publications-each a standard of 
the industry. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

RCA Salutes the Man Behind 
Your TV Set during National 
Television Technicians' Week, 
March 21 to 26. 
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things are NOT as they seem .. 

Things are not as they seem .. . 

These two fuses look alike .. . 

But they are not. 

LITTELFU5E 

This is a perfect square within the circle - it is an optical illusion that the sides bend. 

This fuse may burn out anywhere along the 
length of the filament even in the cap-this blown 
fuse is impossible to detect visually. 

This Littelfuse has a controlled blowing point- 
the filament is plated throughout its length except in 
the very center-the fuse will always blow here. A 
blown Littelfuse can be detected immediately-a 
Littelfuse feature. 

DES P L A I N E S, ILLINOIS Littelfuse holds more design patents on fuses than 
all other manufacturers combined. 
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