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with NEW G -C EXACT I1 REPLACEMENT KNOBS 
97 KNOBS TO CHOOSE FROM 

COVERS ALL 8 POPULAR TV MAKES 

REPLACEMENTS FOR ON-OFF, VOLUME, FINE TUNING, 
CHANNEL SELECTOR 

MODERN SKIN-PACK-PRICE-MARKED FOR YOUR TRADE 

Whenever you run across a broken or missing knob on your TV 

a-_ service calls, you can supply an exact replacement that makes 
your customer happy, gives you extra money on that call. Your 
nearby G -C jobber is now showing the complete G -C TV Knob 
line . . . with each knob skin -packed, clearly identified, and marked 
with list price for the set owner's information. It's another great 
service for you from G -C and your G -C jobber. 

WRITE today for your free G -C 
Catalog . . . other literature too. GC 
ELECTRONICS 

G -C ELECTRONICS CO. 
Division of Textron Inc. 

West Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U. S. A. 
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G. E. Model 21T3421 
Chassis M5 

The new Designer series includes this 
21" table model with VHF tuner, short - 
neck 110° picture tube, and all -metal 
cabinet. 

The front safety glass is well sealed, 
but slips out easily after removal of the 
bottom trim strip. This strip is held in 
place by four 1/4" hex -head screws located 
under the front part of the cabinet. 

With the back off, you'll find a "U" 
shaped chassis which employs a power 
transformer and two printed boards. 
The VHF tuner mounts in the upper 
left corner directly above a single 4" PM 
speaker. As for new tube types, a 6FM8 
is employed in the sound detector and 
AF amplifier stages, while a 6DN7 is 

used in the vertical sweep section. 
From the back of the set, you can look 

down on the horizontally -positioned 
sweep -circuit board and see that all com- 
ponents are exposed and identified. A 
bright yellow tracing on the component 
side makes it easy to follow the printed 
wiring paths. The dual diode pointed out 
in the photo is soldered into the horizon- 
tal AFC circuit. Directly in front of a 
fat, stubby electrolytic mounted above 
the board, you'll find a pigtail fuse pro- 
tecting the flyback system. This is a 
slow -blow unit rated at 375 ma. The 
printed board for the IF, video, and 
sound stages mounts vertically on the 
upright section of the chassis. This is on 
the left side of the cabinet as you view 
it from the rear. 

Behind the antenna terminal bracket 
on this section, you'll find a separate line 
fuse. This is a 3.5 -amp slow -blow unit 
which affords protection to the entire 
receiver. Although not shown here, the 
parallel filament circuit is also fused by 
a 2" length of #26 copper wire. This fuse 
link is soldered to the vertically -posi- 
tioned board near the 6CX8. 

An unusual circuit feature of this re- 
ceiver is the horizontal and vertical 
blanking network. From the simplified 
schematic, you can see that a separate 
winding on the flyback is used to develop 
the horizontal pulses, while the vertical 
blanking signal is obtained from a tap 
on the vertical output transformer. The 
vertical pulses are shaped by an R -C 
network and then combined with horizon- 
tal pulses from the flyback winding. Both 
signals, of a negative polarity, are then 
coupled to the grid of the picture tube 
for blanking. 
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Phiico PREVIEWS of new sets 
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Philco Model H -3412L 
Chassis 10L43 

This new model in the Predicta line 
features a swivel -type 17" picture tube, 
telescoping antenna, and a clock which 
will turn the set on and off automatically. 

The transformer -powered chassis (less 
CRT and yoke assembly) is confined to 
an oblong metal cabinet. The VHF 
switch -type tuner mounts separately on 
one side, and a 4" x 6" oval speaker is 
located up front on the other side. Bright- 
ness and hold controls are positioned at 
the top rear corner of the set, each with 
a plastic knob that extends through the 
back cover. All other service adjustments 
are on the rear of the chassis except the 
one for horizontal linearity, which is on 
the yoke assembly. 

Some of the tubes in this set are a 
little difficult to get to, so you'll find it 
easier to service in some cases if you 
slide the chassis partially out of the 
cabinet. To accomplish this, remove the 
two 1/a" hex -head screws holding the 
interlock panel, unplug the clock power 
cord, and take off the vertical metal 
brace on the back of the cabinet. After 
removing the bolts from the bottom of 
the cabinet, the chassis can be pulled out 
far enough to make all tubes accessible. 

Two printed boards are employed- 
one for the IF strip and the other for 
all other sections except the low and 
high voltage supplies. The only tube in 
the high -voltage cage is a IG3GT rec- 
tifier. Other tubes of a more recent vin- 
tage include a 6BQ5 in the audio output 
stage, and a 6DR7 in the vertical sweep 
section. The damper circuit employs a 
6DA4, and the video IF's are 6DE6's. 

Directly in back of the power trans- 
former is a fusible resistor which is 
series -connected in the B+ rectifier cir- 
cuit. This fusistor is rated at 5.6 ohms 
and plugs into a small terminal strip. Al- 
though the chassis is isolated from the 
AC line by a power transformer, you'll 
find a pair of silicon rectifiers used in 
the low -voltage supply. These units are 
soldered in and are located just to the 
right of the fusistor. 

Making a close examination of the 
printed board, you'll find the tube sockets 
employed are similar to regular test - 
socket adapters. This feature makes it 
convenient to take measurements from 
the component side of the board, and 
elevates the test points so that they are 
not spaced too closely to the conductors 
on the board. Wiring is traced out on 
the top side of the board, and all parts, 
stages, and test points are identified. 
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Silvertone Model 
118.5 CH -A 

Chassis 528.51643 
The new Medalist line features this 

21" portable with VHF -UHF tuner and 
a telescoping antenna built into the rear 
cover. Controls across the top front in- 
clude volume control with on/off switch, 
brightness, contrast, and vertical hold. 
Station tuning knobs are in one rear 
corner. 

The set employs a vertically -mounted 
chassis which bolts to both the top and 
bottom of the cabinet. To make it a 
little easier to pull the chassis, you'll 
find that the yoke and speaker have plug- 
in connections. Two printed boards are 
used-one for IF and sync stages, and 
the other for the sweep and oscillator 
circuits. All service adjustments are 
pointed out in the photo except height 
and vertical linearity. These are acces- 
sible through the shafts of the brightness 
and vertical hold controls, respectively. 

Like previous Silvertone portables, this 
set employs 450 -ma series -string tubes. 
Here's the lineup: 
3CY5-RF amp 
6 U8 -c on v. 
3AF4A-UHF osc. 
4BZ6-1st & 2nd 

video IF 
6AM8A-IF/vid. det. 
8BA8A-vid. out/sync 
4ÁU6-AGC keyer 

6U8A-sound IF/sync 
4DT6-sound det. 
6AQ5A-audio out 
13DE7-vert. osc./out 
8CG7-horiz. AFC/osc. 
17DQ6A-horiz. out 
17D4 -damper 
1K3/1G3-HV rect. 

The power monitor, a circuit breaker 
positioned on a small panel next to the 
high -voltage cage, acts as a fuse in the 
input circuit to the low -voltage rectifiers. 
Since a momentary overload may cause 
the breaker to open, always check the 
reset button if tubes light up but raster 
and sound are not obtained. The "hot" 
chassis is powered by two silicon units 
located on the left side behind the chassis 
pan. You'll also find a 4.5 -ohm, 10 -watt 
surge resistor in this area. This compon- 
ent, too, is in series with the B+ rectifier 
circuit. If it becomes necessary to touch 
up RF oscillator frequency, you'll note 
from the photo that two adjustments are 
provided-one for the high band and 
one for the low band. Remember not to 
exert undue pressure on the slug or you 
may distort the shape of the coil. 

Five individual terminals for picture 
tube focus voltage are provided on the 
chassis. One connection is located on the 
upper printed board, and four are on the 
lower board. These represent five differ- 
ent potentials ranging from chassis 
ground to 600 volts positive. The blue 
lead from pin 4 of the CRT should be 
permanently connected to the point that 
gives the sharpest focus at maximum 
brightness. 
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Trau-ler PREVIEWS of new sets 

RANGE 

CONTROL 

Trav-Ler Model 821T901 
Chassis 1051-19 

A 21" 110° short -neck picture tube 
and VHF tuner are incorporated in this 
set. Front operating controls are aligned 
along the right Aide, and include a set - 
and -forget volume control. If you're 
asked to clean the safety glass on this 
set, don't try to pry the mask off. The 
chassis and picture tube must be re- 
moved to perform this service. 

You'll find that the chassis is a hori- 
zontal style which mounts across the 
bottom of the cabinet. It makes use of 
a power transformer and a parallel cir- 
cuit for tube filaments; however, no 
printed wiring is used. The RANGE con- 
trol located on the rear apron is used 
to improve sync in fringe areas. It should 
be set to the most counterclockwise point 
that provides good sync stability. The 
latest tube you'll run across in this re- 
ceiver is a 6DB5 in the vertical sweep 
section. Incidentally, the 6AS5 audio out- 
put tube is used as a voltage divider in 
the B+ system, so don't forget that it 
can affect operation of other circuits. 

On top of the chassis near the high - 
voltage cage, you'll find a B+ fuse con- 
nected in series with the ground return 
lead of the power transformer secondary. 
This "N" type unit is rated at 3/4 amp 
(slow -blow). The only other fuse in the 
set is a short length of #26 copper wire 
for the tube filament supply. It is sold- 
ered to a terminal board directly below 
the power transformer on the wiring side 
of the chassis. 

To get to the high -voltage rectifier 
(1B3GT), remove only the screw on 
top of the cage and slide the lid back as 
shown. The only other major component 
in the cage is the horizontal output 
transformer. 

A separate control and tuner panel is 
attached to the front of the cabinet as 
shown. This assembly comes out after 
removal of four screws. In this area, 
you'll also find a #47 dial lamp serv- 
ing as a channel indicator in front of 
the Fireball tuner. A 4" x 6" oval 
speaker, with plug-in leads, mounts below 
the panel. 

To adjust the VHF oscillator of the 
tuner, remove the button plug located 
on the upper right side of the cabinet. 
The hole in the cabinet provides access 
to the oscillator slug for the channel in- 
dicated by the selector knob. The ad- 
justment requires a nonmetallic tool 
with a tip no wider than 1/s ", and no less 
than 4" in length. 
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THE WHOLE MULTI -MILLION DOLLAR MARKET HAS. HEARD THAT 

AST T IC PLUG-IN 
CARTRIDGES 

ARE THE ONLY COMPLETE 

LINE THAT MEETS EVERY 

SALES OPPORTUNITY 

AS EASY AS CHANCING A LIGHT BULB 

. . . NO INSTALLATION OR SERVICE PROBLEMS 

You've had the message by now-that millions of plug-in phono cartridges 

have already been sold ... that Astatic Plug ins represent a tremendous multi -million 

dollar replacement market ... and that THE ONLY COMPLETE, SINGLE SOURCE 

PLUG-IN LINE ON THE MARKET IS ASTATIC'S! 

So why not use the message? Act now to cash in on this RICH and SKY- 

ROCKETING MARKET. Get intc the plug-in business and get into it all the way- 

never missing a single sale-with THE COMPLETE ASTATIC PLUG-IN LINE. 

EASY, AUTOMATIC SALES WITH 
ASTATIC MERCHANDISING PACKAGE 

You sell from this plastic disl:lay-merchandiser which 
is pilfer -proof, holds an assortment of a dozen cartridges. 
Information under each cartridge tells the customer 
which model he needs. Colorful, attractive window cad 
-free of charge-tells 'em you've got 'em! 

CALL YOUR DISTRIBUTOR OR WRITE FOR FULL DETAILS 

THE KNOWN TIE WORLD 0/ER 

CORPORATION, CONNEAUT, OHIO 

IN CANADA: CANADIAN ASTATIC LIMITED, 
TORONTO, ONTARIO 

EXPORT SALES: ROBURN AGENCIES INC., 
431 GREENWICH ST., 9. Y. 13, N. Y., U. S. A. 

GO BY BRAND 

-GO BUY ASTATIC 

A MODEL FOR EVERY APPLICATION - STEREO OR MONAURAL - DIAMOND OR SAPPHIRE TIP 

November, 1959/PF REPORTER 9 



DUAL DIELECTRIC 

ROCK -HARD 
COUCTION 

ULTRA -RELIABLE WINDING 

600 V.D.C. 

DUAL -MARKED 

TOUGH MOLDED 
HOUSING 

BLACK BEAUTY® 
CAPACITORS 

BEAT HEAT AND HUMIDITY 
New DIFILM Black Beauty Capacitors lead the way in 
tubulars! The operating temperature range of these 
new capacitors goes up to 105 C (221 F) without volt- 
age derating. Capacitance tolerance is held to± 10%.* 

The new dual dielectric used in DIFILM Capac- 
itors combines the proven long life of paper capacitors 
with the effective moisture resistance of polyester 
plastic film capacitors ... to give you performance 
that can't be beat. 

Here's the kind of performance you can expect from 
DIFILM: very high insulation resistance, low power 
factor, moderate capacitance change with temperature, 

excellent retrace under temperature cycling, and supe- 
rior long-term stability ... all at regular prices! 

This high performance is fully protected by HCX®, 
an exclusive Sprague hydrocarbon material which 
impregnates the windings, filling all voids and pin- 
holes before it polymerizes. The result is a solid rock - 
hard capacitor section. These capacitors are further 
protected by an outer molding of humidity -resistant, 
non-flammable phenolic. 

For complete technical information on DIFILM Black 
Beauty Capacitors, write for Bulletin M-759 to Sprague 
Products Company, 105 Marshall St., North Adams, Mass. 
*From .001uF up 

The major capacitor improvements come from SPRAGUE® 
.orld's largest capacitor manufacturer 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU 
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JFD HELPS THE SERVICE -DEALER GET 
BACK INTO PROFITABLE INDOOR ANTENNA BUSI- 
NESS. BEGINNING NEXT MONTH* JFD EXACT RE- 
PLACEMENT ANTENNAS WILL BE LISTED IN "SAMS 

PHOTOFACT" FOLDERS. THIS AUTHORITATIVE REF- 
ERENCE WILL NOW PROVIDE SERVICE -DEALERS 
WITH JFD EXACT FACTORY -SPEC REPLACEMENT 
ANTENNA DATA FOR ALL PORTABLE AND "TOTE - 
ABLE" TV SETS. AS A JFD EXACT REPLACEMENT 
ANTENNA SPECIALIST, THE SERVICE -DEALER (NOT 
THE LOCAL DISCOUNTER) MAKES A FULL PROFIT ON 
THE SALE AND THE INSTALLATION! ... REMEMBER, 
NEXT TO RECEIVING TUBES, PORTABLE TV ANTEN- 
NAS REQUIRE THE MOST FREQUENT REPLACEMENT. 

DISTRIBUTORS! THIS IS THE BRIGHT NEW FUTURE 
OF INDOOR ANTENNA BUSINESS. GET IN ON THIS 
GROWING MARKET. WRITE TODAY FOR PROFIT- 
ABLE NEW JFD EXACT REPLACEMENT ANTENNA 
MERCHANDISING PLAN. 

*Beginning with SAMS 
PHOTOFACT set 467, 
this December, 1959. 

JFD ELECTRONICS CORP. 
BROOKLYN 4, N.Y. 

DEWEY 1-1000 

12 PF REPORTER/November, 1959 



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 
BUM' lY 

_ADIO 
,i4f,ITY 

Division of General Motors Kokomo, Indiana 

Available everywhere through 

Electronic Distributors 
associated with 

GM UM -S SAW 

n,o am.s MIMI 
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There 
is a him 

plate kit for 
YOUR CAR! 

CUMSTOMIZED J -.A.J l CLI 
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! 

A 

ATR KARADIO 
is ideal 

for small import 
cars or corn - 
pact American Es'.+ 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 Vibrafon 

AMERICAN TELEVISION & RADIO CO. 

2ualety PTedueta Siuee 143, 
SAINT PAUL 1, MINNESOTA, U. S. A. 

,,CetteAs ta the 

EDITOR 
Dear Editor: 

Since the lad on your August cover 
looks like a juvenile, I would suggest he 
be advised to lay off the ice cream, 
soda and candy, and avoid attracting 
bumblebees to his face. 

As long as shops employ drugstore 
cowboys for servicing (which is a ma- 
ture man's job), mishaps will be a daily 
occurrence. 

Let's cut out the funnies and utilize 
the valuable cover space for something 
instructive and educational! Or at least 
don't create the impression that all 
servicemen are silly juveniles. 

JERRY A. KOUTNIK 
Bellaire, Mich. 

Our cover man's three children cried 
when they read what you had to say 
about their daddy. 

We subscribe to the belief that life 
these days tends to get too terribly seri 
ous-in the literal meaning of the word- 
and a little comic relief serves as good 
medicine. But we edit the magazine for 
ALL our readers. What say you, men, 
about our covers? Like the man says, 
tell us what you want and w'e'll give it 
to you. Ed. 
Dear Editor: 

Please send me a corrected four -page 
reprint of Video Speed Servicing for June. 
I highly compliment you on your speedy 
correction of such mishaps, and thor- 
oughly understand that any normal 
human being (editors included) has to 
make a mistake sometime. 

I'm very much satisfied with the con- 
tents of your entire magazine, and con- 
sider it a strong crutch on which to lean 
when tackling complicated service jobs. 

DAVID FULLER 
Furman, Ala. 

Sorry you had to run into a splinter 
in your "crutch," Dave. If anyone else 
wants reprints of the June VSS, they are 
still available on request.-Ed. 
Dear Editor: 

I believe I have a possible solution for 
Oscar Van Kan's problem (Troubleshoot 
er, September issue). The type of fly 
back used in the Motorola Chassis TS 

HORIZ 
OUTPUT 

TRANS 

TO DAMPER CATHODE, 
HORIZ OUTPUT TUBE 

PLATE, AND YOKE 

255V 

HV REGT 

1B3GT 

TO CRT 

ANODE 

2500 
SS 

.05 2500 

CONTRAS 
r 

15000 
470 

B- SHUNT PRODUCED 

ICOAeADN) BY DEFECTIVE CABLE 

52 produces an induced voltage from 
B- to chassis ground, which modulates 
the video signal and causes an interfer- 
ing vertical bar pattern in the picture. 

To remedy this condition, a small 
winding is placed around the flyback 
core. One end is connected to chassis 
ground, and the other is returned to 
the B- (black -and -white) line through 
the .05-mfd capacitor C86. The special 
winding develops a pulse 180° out of 
phase with the undesirable induced volt- 
age and equal to it in amplitude, thus 
resulting in cancellation. I suspect an 
open C86 or a poor solder connection 
to this component. 

EARL A. HAMILTON 
Oklahoma City, Okla. 

Dear Editor: 
Thanks for your helpful suggestions 

referring to my trouble with a Motorola 
TV set. You might like to know that the 
real source of trouble was the long 
shielded wire running from the contrast 
control to the cathode of the 6AH6 
video output tube. Its rubber insulation 
had badly deteriorated, and a single 
strand of wire in the shield evidently 
made occasional contact with the center 
conductor-effectively grounding the 
6AH6 cathode. Replacement of the wire 
cured the trouble. 

OSCAR VAN KAN 
Cleveland, Ohio 

These seemingly unrelated bits of in- 
formation have a very interesting con- 
nection with each other. It seems strange 
at first that vertical bars on the screen 
would be produced by grounding the 
cathode of the video output tube, but 
the situation is clearer in the light of Mr. 
Hamilton's logical assumption. The shield 
on the defective cable is connected to 
chassis ground, whereas the cathode cir- 
cuit proper is returned to the common 
B- bus instead of the chassis. There- 
fore, the short in the cable would have 
produced a low -resistance shunt across 
C86 and the special transformer wind- 
ing, upsetting the balance between the 
two out -of -phase pulse signals in the B- 
circuit. As a result, pulse interference 
found its way into the video output 
stage. 

We .suspected all along that the trouble 
was due to sweep interference, but we 
didn't realize it would take this route to 
reach the picture tube! In a set as old 
as this one (approaching 10 years), it 
would be a good idea to replace C86 as 
a matter of preventive maintenance, even 
thought replacement of the cable seemed 
to cure the defect. Ed. 
Dear Editor: 

In the August Letters column, your 
reply to a query on pay television did 
not include the latest news on the sub- 
ject. 

The world's first actual pay as you see 
TV system is now being installed in West 
Toronto, Canada. It will be on cable 
(rather than over the air) and will 
reach an immediate potential of 13,000 
homes. 

This service will be operated by Trans- 
Please turn to page 20 
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CBS Ronette Cartridges 
cut call-backs 

...because they breathe 

CBS-RONETTE CARTRIDGE 
Specially grown crystal is 

unimpregnated, exposed to 
atmosphere, breathes, 

and remains intact. 

OTHER CBS-RONETTE 
ADVANCED ENGINEERING FEATURES. 

Easy -to -install clip -on styli with foolproof 
design assuring positive alignment. 

Precision -polished jeweled styli throughout line. 
Simplified line ... 27 models replace 500. 

Exact replacements for over 6,000,000 cartridges. 

OTHER CARTRIDGES 
Ordinary crystal is not impervious 

to moisture, must be impregnated, 
is gradually destroyed 
by trapped moisture. 

An exclusive method of growing and processing 
Rochelle salt crystals protects CBS-Ronette stereo and 
monaural cartridges from adverse climatic conditions. 
These crystals, unlike all others, do not require water- 
proofing and impregnation . . . which actually traps 
moisture in the crystal and eventually dissolves it. 

Because of its unique structure, the CBS-Ronette 
crystal can be directly exposed to the air. It breathes and 
does not retain destructive moisture that would dissolve 
it. This means dependable performance even in the trop- 
ics. And to you, it means freedom from irritating, costly 
call-backs due to shortened life of ordinary cartridges. 
Cut your cartridge call-backs ... always ask for CBS- 
Ronette, the world's most popular cartridge. 

CBS ELECTRONICS 
Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 
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CBS 

FIRSTS 

IN 

TUBES 

CBS 

FIRSTS 
IN 

COLUMBIA 

RECORDS 

Leonard Bernstein, outstanding musical 
personality, is a Columbia Records star. 

Receiving, industrial and 
picture tubes transistors 

and diodes audio components and phonographs 

FIRST Bantam GT receiving 
tubes 

FIRST Bantam Jr. subminiature 
tubes 

FIRST rectangular picture tubes 
FIRST receiving tubes designed 
especially for TV 

FIRST receiving tubes rated for 
Continuous Television Service 

FIRST practical color picture 
tube, CBS-Colortron 

FIRST double-faced phonograph 
disc 

FIRST long-playing record 

FIRST complete symphony 
recording in U. S. A. 

FIRST "360" hi-fi phonograph 

FIRST major recording company 
with a record club 

FIRST Stereo Seven - new 
seven-inch 33% rpm record 

WHAT THESE FIRSTS MEAN TO YOU 
In records or tubes, the CBS family habit of being 

first helps guarantee you the quality of performance 
that only leadership can deliver. This leadership is 

your further assurance that: 
CBS tube quality cuts call-backs to the bone. 
CBS tube quality insures your customers 

of dependable performance. 
CBS tube quality offers built-in profits for you. 

Ask for the leader with the top -rated name your 
customers know and trust. Ask first for CBS. 

CBS ELECTRONICS 
Danvers, Massachusetts 

Electronic manufacturing division of Columbia Broadcasting System, Inc. 
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HAR M O NY 
CBS ELECTRONICS 

Portable Hi-Fi Stereo with Console Sound 

Independent 
Service -Dealers! 

This is Your line... 
YOUR 

PROFIT 

OPPORTUNITY 

Again CBS Electronics makes it possible for 
you to expand your business with a dependable 

product that fills a popular demand. Harmony 
Phonographs are engineered to uphold your position 

in the community as an expert consultant on 

outstanding value in audio equipment. You can 
choose from three stereophonic and two 

monophonic portables, in decorator styles, 
and priced to sell under $100.00. 

*Suggested retail price. Slightly higher west of the Rockies. 

Identify yourself as a Harmony Phonograph dealer. Get 
your Harmony Phonographs, attractive consumer line 
folders and many other sales helps from your distributor. 

Or, mail coupon today.III4 

CBS ELECTRONICS 
Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

Model 208, Stereophonic Portable, $39.955 

So much for so little...a value that you can recommend with 

confidence. Amazing realism! Has three -speed turntable, 

True -Track tone arm, and CBS-Ronette high compliance 

turnover cartridge with jeweled styli. 

Model 224, Automatic Stereophonic Pcrtable,;99.95* 

Big console performance. Has a modified simplex push-pull 

amplifier developed by CBS Laboratories, balanced woofers 

and tweeters, high fidelity Columbia CD cartridge with fool- 

proof single jeweled stylus, nonresonant tone arm, treble and 

bass gain controls, ten watts total peak output, and CBS tubes. 

Plays records of all speeds automatically. 

CBS ELECTRONICS 
Danvers, Massachusetts 

Gentlemen: 

Please send me the Harmony Phonograph consumer line folder, 
dealer helps booklet, and the name of my nearest distributor. 

Name 

Address 

City Zone 

State 

November, 1959/PF REPORTER 17 



.. , the smartest move you can make 

... the world's most complete 

line of VOMs for every purpose! 

ODEL 
630 

ODEL 
630 -APL 

MOD 
666-R 

MODEL 
630-A 

MODEL 
630 -NA I 

639-N 
CASE 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 

MODEL 
666 - 
HH 



MODEL 
630 -PL 

Model 639-N Case $9.50. Handsome, black cowhide leather. 

Center -cover flaps snap back for full view of scales and 

complete access to instrument without removal from case. 

Model Pt. T -225-A-33 Tester Stand $0.50. Metal, holds 
tester in approximately 45° angle; facilitates easy reading. 

Probe for High Voltage Testing $14.50. For models 630, 

630-A, 630 -PL, 630 -APL, and 631. Completely insulated 
polystyrene; guard -type handle. 11W long; 48" hi -voltage 

wire lead with banana plug at tester end. Available in 

0-12,000 AC or DC volts, and 0-30,000 AC or DC volts. 

Model 630-T $54.50. Specially designed for telephone 
maintenance. 2% accuracy on DC. Fused protected circuit 
protects resistors and meter in ohms ranges. Special neck 

strap holds instrument, freeing both hands. Banana jack 

connectors eliminate all shock hazard. Completely insulated 

case protects from ground. 

Model 666-R Pocket VOM $29.50. Hand size, ideal for 

electrical maintenance. With recessed range knob it fits 
easily into case. AC rectifier pre -calibrated unit for easy re- 

placement. Banana jacks at panel top prevent leads falling 
over meter dial. Single king-size selector switch minimizes 
incorrect settings, burnouts. Molded case streamlined, fully 
insulated. 
Model 666 -HH Pocket VOM $27.50. Compact, hand -size; 

3" meter integral with panel, adjusted to 400 microamperes 
at 250 millivolts. Only 3 jacks necessary for all ranges. 

19 ranges - 

Model 625 -NA $54.50. Dual sensitivity for extra ranges; 

large mirror scale for super readability. 3 -color meter scale 

5" long. 6" instrument, 0-50 microamp. AC volts at 10,000 

0/V for checking many audio and high impedance AC 

circuits usually requiring VTVM. 38 ránges. Molded insu- 

lated case. 

Interior View showing advanced engineering features of 

all Triplett VOMs. Molded mounting for resistors and 

shunts allows direct connections without cabling. Elimi- 

nates shorts Longer life. 

Model 630 $44.50. Popular, streamlined; long meter scales 

for easy reading. Outstanding linear ohm scale; low reading 

1 ohm, high 100 megs. Single king-size selector -switch 
minimizes incorrect settings, burnouts. High sensitivity: 
20,000 ohms per volt DC; 5,000 AC. Molded, fully insula- 
ted case 

Model 630-A $54.50. Laboratory type; 1/2% resistors for 

greater accuracy. Long mirrored scale eliminates parallax. 
Banana jacks, low resistance connections; high flux magnet 

increases ruggedness. Single king-size selector switch 

minimizes incorrect settings, burnouts. Molded fully insu- 

lated case. 

Model 630 -PL $44.50. Instant -vision, wider spread scales; 

streamlined case; handsome modern design. Unbreakable 
window. Outstanding linear ohm scale; low reading .1 

ohm; high to 100 megs. Single king-sie 
5 electors cpsh minimizes incorrect settings, euknouts 

frequency response in AC measurements. DC Polarity 

Reversing switch High sensitivity: 5,000 ohms per volt AC; 
20,000 ohms per volt DC 

Model 10 Clamp -On Adapter $14.50. Checks line loads 

with model 310 (can also be used with 6 other models). 

Instant, accurate, safe. No circuit breaking or work inter- 

ruption Easy range switching. Available In 6 AC Ammeter 
ranges: 0-6-12-30-60-120-300. Clips around single wire to 

read AC Amperes direct. Use with adapter 101 to instantly 

divide 2 -conductor cords. Molded case fully insulated, black 

plastic with engraved white markings. 

Model 630 -APL $54.50. Laboratory type with 1/2% resistors, 
more accurate movement. Long mirrored scales eliminate 

parallax. Unbreakable window. Single king-size switch 

minimizes incorrect settings, burnouts. 5 to 500,000 cps 

frequency response in AC measurements. DC Polarity 

Reversing switch. High sensitivity: 5000 ohms per volt AC; 

20,000 ohms per volt DC. Molded case fully insulated. 

Model 630 -NA $74.50. Super DeLuxe with 70 ranges- 
nearly double conventional types. Frequency compensated 
from 35 cps to 20 kc. Temperature compensated. Accurate 
within 11/2% full scale reading on DC. Large open front 
meter easy to read. Unbreakable window. Mirrored scale. 
Meter protection against overloads. Molded fully insula- 

ted case. 
Model 631 Combination VOM and VTVM $64.50. Two 

fundamental units at the price of a single tester. The No. 1 

Instrument for all electronic men. Battery operation assures 
VTVM stability and long life. Sensitivity PLUS. 1.2 volt 

(VTVM) range is equal to more than nine million ohms per 

volt. Large easy to read meter with unbreakable face. Single 
king-size selector switch minimizes incorrect settings, 
burnouts. Molded case fully insulated. 

Model 310 $34.50. The only complete miniature VOM with 

20,000 ohms per volt and selector range switch. Self - 

shielded against strong magnetic field. Rugged, high 

torque, bar -ring instrument. Unbreakable plastic meter 

window. Converts to common probe-frees one hand-by 
fitting interchangeable test prod into top. Standard sensi- 

tivity 20,000 ohms per volt DC, and 5,000 ohms per volt AC. 
Accuracy 3% DC. Molded fully Insulated case. 



TUBE PROBLEM: 
The Armed Forces 
needed a new version 
of the 6J4 reliable 
tube type which would 
provide a tube life 
of almost 1000 hours. 
Existing tubes of 
this type had an 
average life of only 
250 hours. In addition, 
this new tube had to 
be produced under 
ultra -high quality 
control standards. 

SONOTONE 
SOLVES IT: 
By making 
improvements in 
the cathode alloy and 
setting up extremely 
tight controls in 
precision, manufacture 
and checking, 
Sonotone engineers 
produced a 6J4WA 
with a minimum life of 
1000 hours... most 
running much longer. 

RESULTS: 
The Sonotone 6J4WA 
is one of three reliable 
tubes now being 

. manufactured under 
U.S. Army Signal 
Corps RIQAP 
(Reduced Inspection 
Quality Assurance 
Program), monitored 
by the U. S. Army 
Signal Supply Agency. 
And the same rigid 
quality standards 
apply to Sonotone's 
entertainment type 
tubes as well. 
Let Sonotone help 
solve your tube 
problems, too. 

Sonotone®p. 
Electronic Applications Division, Dept. TP -119 

ELMSFORD, NEW YORK 
Leading makers of fine ceramic cartridges, speakers, micro- 
phones, tape heads, electron tubes. 

In Canada, contact Atlas Radio Corp., Ltd., Toronto 

Letters 
(Continued from page 14) 

Canada Telemeter Ltd., a Division of 
Famous Players Canadian Corp. Ltd., 
the largest motion picture theater chain 
in the Dominion of Canada. The system 
will utilize Telemeter transmitters and 
home units developed by International 
Telemeter Co., a Division of Paramount 
Pictures. 

Canadian Bell Telephone Co. is now 
installing 84 miles of overhead and un- 
derground cable to carry the three -chan- 
nel program service to be offered. The 
system will begin operating before the 
end of this year. 

WILL BALTIN 
International Telemeter Co. 
New York, N. Y. 

This should help to settle the question 
once and for all as to whether people 
will pay to see television shows! We'll be 
watching with an interested eye for fur- 
ther developments.-Ed. 
Dear Editor: 

In July Letters, you mentioned that 
two volumes of Video Speed Servicing 
have already been published. I would 
like to know if they are made up like 
the sheets in PF REPORTER and where 
they can be purchased. 

EARL W. WEHR 
Barnesville, Ohio 

Essentially, the information in these 
books is presented in the same manner as 
in PF REPORTER. The main difference is 
that the schematics in Volumes 1 and 2 
use the manufacturer's component desig- 
nations (R- and C- numbers), whereas PF 
REPORTER uses PHOTOFACT numbers. 
Volume 3 of VSS, just published as a 
Sams book, uses the same format em- 
ployed by us. 

Ask your parts distributor for the first 
two volumes; if he doesn't have them on 
hand, he can order them for you. Copies 
of Volume I (what few are left) sell for 
$4.95 each; Volumes 2 and 3 are $2.95 
each. Ed. 
Dear Editor: 

We expectantly await each month's 
issue of PF REPORTER, which is probably 
the most widely read magazine in our 
organization. 

For your records, our new officers for 
1959-60 are: Ralph Johonnot, president; 
Everett Pershing, vice-president; Gene 
Sheppard, secretary; Jimmie Scarborough, 
treasurer; and E. L. Bizzell, Felix Gar- 
rett, Winfield Howie, Ralph Singleton, 
and Walter Heuman, members of the 
board. 

GENE SHEPPARD 
Secretary, Society of Radio & Television 
Technicians, Inc. 
Glendale, Calif. 

Congratulations, gentlemen. Our best 
wishes for your success at the helm.-Ed. 
Dear Editor: 

I prize the information in Video Speed 
Servicing along with some of the most 
expensive data I have. While I'm at it, I 
want to thank you for such a wonderful 
magazine. I have stopped my subscription 
to two other publications because yours 
has everything I need. 

Please keep PF REPORTER the high- 
class publication that it is, and don't ever 
cut down on any section-especially the 
Troubleshooter column. I'm not trying 
to flatter you; this is just the way I feel 
about your magazine. 

JOSEPH J. MASARONE 
New York, N. Y. 

Thank you. 
You're welcome. 
Thanks again. 
We'll do our best. 
Thank you. Ed. 

Dear Editor: 
In September Letters, Gene's Radio 

and TV Shop requested your assistance 
in securing information on European - 
made tubes UCH71 and UEL71 for a 
Schaub radio. As you stated, these tubes 
are probably difficult to find on the 
U.S. market. You suggested he should 
contact an European supplier, and per- 
haps he has done so by now. However, 
if he has not been able to correspond 
with a German firm, I should like to put 
him in touch with a good friend of mine 
who is a jobber for Lorenz/Schaub and 
might be able to help him. His address 
is: 

E. Ruppert 
c/o Radio Lorenz 
284 Eckenheimerlandstr. 
Frankfurt Main 
W. Germany 

Please mention my name in any cor- 
respondence. 

Hoping this information will be a 
small sign of my appreciation for the 
nice job you do for us service people. 

KARL H. PAQUEE 
Stratford, Con. 

Small sign? With an address like Rup- 
pert's, it's more like a billboard! Many 
thanks for your help. Ed. 
Dear Editor: 

Do you have a 
stock list for radios 
to stock a tube kit 
so I won't have to 
400 -tube TV caddy 
to repair a radio. 

Carmel, Calif. 
We haven't made up a stock guide for 

radio tubes, since only a small number of 
swell -known types are used in most post- 
war radios. Now that you have called 
this matter to our attention, we are sud- 
denly reminded that quite a few radios 
almost a generation old are still in serv- 
ice. Perhaps we'd be doing a useful serv- 
ice if we made up a chart of radio tubes, 
including the obsolescent types with 
which our younger readers are not well 
acquainted. 

Speaking of tube stock requirements, 
our Stock Guide for TV Tubes appeared 
in the last issue, The later version has 
been expanded to include a new feature -a recommended tube -caddy stock com- 
prising 350 tubes of approximately 200 
types. You should find this listing helpful 
whenever you refill the 400 -tube "whop- 
per" you carry on TV calls. Ed. 

recommended tube 
only? I would like 
for radio servicing, 
lug along my big 
when I get a call 

A. G. HESHMATI 
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RTV controls 
Radio and television repair shops in all parts of the country 

are 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. 
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"TUBE INVENTORY DOWN JUL 
... from using General Electric's PROFIT Program. 

That's the dollar -saving, income -building record of Chicago 
partners Robert Knudsen and Harold Russell! 

Programmed epienishment OF Inventory urnover 

wur 
VV e're moving more tubes than ever, 
with a stock one-third less. Inven- 
tory turnover is that much higher, 
which shows in increased profits." 
The two busy partners of Tel -Rad 
TV Sales -with -Service, 5839 Bel- 
mont Ave., Chicago, name this as 
their principal benefit from General 
Electric's new PROFIT* Program. 

Another big saving - space ! The 
compactness of the General Electric 
Inventory Rack means that a service 
dealer can do away with 50 to 60 feet 
of shelving. Furthermore, the at- 
tractive, organized display of tubes 
gives the shop a modern and profes- 
sional -looking appearance. 

Knudsen and Russell add, "Now our 
tube stock's geared to our needs. And 
it stays that way-plenty of fast - 
selling types, a minimum of slow 
movers. The distributor's weekly re- 
order visit takes care of everything." 
No stock -taking or clerical work by 
the partners is involved. This saves 
them time for profitable repairwork. 

You too can increase turnover and 
boost income with General Electric's 
new PROFIT* Program. Available 
with the purchase of tubes from your 
G -E tube distributor. See him today ! 

Distributor Sales, Electronic Com- 
ponents Division, General Electric 
Company, Owensboro, Kentucky. 

4.1.4 et e 644-,- 

TEL-RAD'S SERVICE WORK 
doesn't stop while tube stocks 
are being checked. Here 
Richard Schlueter (facing rack 
in picture at left), salesman for 
Melvin Electronics, General 
Electric tube distributor, in- 
spects the PROFIT* tube 
inventory for types to re -order., 
Schlueter does this job weekly, 
handling all routine and paper- 
work-thus saving valuable 
time for Knudsen and Russell. 

1 
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YOUR SERVICE TFCHNIQUt 
TO THE CIRCUIT 

In my last column, I outlined the 
preliminary steps in servicing a de- 
fective television receiver. This in- 
cludes finding out all you could 
about the behavior of the set from 
the owner, noting which section ap- 
peared to contain the trouble, and 
then checking tubes in that section. 
Simple as this procedure is, it will 
uncover many of the troubles norm- 
ally encountered. 

Now the question is, "If none of 
the tubes are defective, what do 
you do next?" The answer depends 
on the section of the receiver sus- 
pected of harboring the trouble. For 
example, in the sync and sweep 
sections, waveform analysis will in- 
itially be of more value than voltage 
measurements. On the other hand, a-- 
VTVM generally proves more use- 
ful than a scope for checking AGC 
and power supply circuits. In signal - 
amplifying stages, a signal -injection 
procedure is more likely to yield 
faster results than any other. 

Thus, we see that different sec- 
tions of a TV receiver require dif- 
ferent servicing approaches. And, if 
you are to gain any speed in your 
work at all, it is important that the 
difference in treatment be carefully 
learned. It is here that the experi- 
enced technician achieves his great- 
est advantage over the beginner. 
The man with experience knows 
which test instrument is best suited 
for certain jobs, and he uses it right 
from the start. 

In the discussion to follow, it is 
assumed that the tubes associated 
with a section have been checked 
and found to be good. 

The Power Supply 
In some power -supply circuits, 

semiconductor diodes are employed 
in place of a rectifier tube. These 
components are prime suspects in 
the event B+ voltage is low. Here's 
the quickest way to locate trouble 
within a tubeless power supply: 

MILTON S. KIVER 

First, check the DC output volt- 
age as shown in Fig. 1. If it's low, 
measure the rectifier input voltage 
and then the AC line voltage. If the 
latter two measurements are normal, 
the semiconductor rectifiers should 
be tested by instrument or by direct 
substitution. 

As for tube -type power supplies, 
the condition of the rectifier can 
readily be determined by simple 
substitution, but if a new tube fails 
to restore full B+ , further tests 
(similar to those outlined above) 
should be tried. See Fig. 2. 

In case none of the foregoing tests 
uncover the trouble, disconnect all 
the load lines from the power supply, 
and see if this brings the voltage 
back to normal (or above). If not, 
leaky filter capacitors may be pull- 
ing down the B+ voltage. If the 
output does return to normal, the 
trouble is due to excessive current 
drain resulting from low resistance 

Please turn to page 79 
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Fig. 1. Troubleshooting a semiconductor power supply. 
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Fig. 2. Troubleshooting a tube -type power supply. 



ONLY A COMPANY INVOLVED IN ALL PHASES 

OF SOUND REPRODUCTION CAN PROVIDE RE- 

PLACEMENT NEEDLES MATCHED TO OVERALL 

SYSTEM REQUIREMENTS. ELECTRO -VOICE NOW 

OFFERS A COMPLETE REPLACEMENT LINE FOR 

EVERY CARTRIDGE 

The great strides of recent years in the design and production 
of high-fidelity systems have been noticeably lacking in the 

area of replacement needles. Virtually every needle sold 

today was designed by a cartridge manufacturer. Few needle 

producers satisfy the rigid requisements of cartridge manu- 
facturers. Now, E -V the leading cartridge manufacturer, 
with its large staff of engineers and trained personnel, offers 

you the opportunity to sell replacement needles that will 

produce the finest sound available. 
Write for your copy of the new Electro -Voice 

Only from Electro -Voice, originator of the permanent 
needle cartridge would you expect to receive the high stand- 
ards of quality and performance demanded by modern sets. 

Only from Electro -Voice, marketing and sales promotion 
innovator, would you expect to receive dynamic promotions 
that increase and safeguard profits. 

Only from Electro -Voice, with its vast facilities, would 
you expect to receive service and delivery which solve 
your inventory problems. 

Needle and Cartridge Replacement Guide 

gieceSfer,INC., ,BUCHANAN, MICHIGAN- the complete quality replacement needle line 
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TV Technician TAYLOR THURMAN Explains .. . 

"In Precision Circuitry, 
" I 

Stop Call-backs with these Quality Mallory Component` 

Gems -5 rugged, mctstureproof, 
Mallory "Gem" tubular capacitors 
in an easy -to -use dispenser that 
keeps your stock fresh and dean- 
easy to find-no more kinks in lead 
wires. They're your best bet for 
outstanding service in buffer, by- 
pass or coupling applications. 

FP Electrolytics-The Mallory FP 
-the original 85°C capacitor-now 
has improved shock -resistant con- 
struction and leakproof seal. Its 
etched cathode construction- 
standard in all FP's-assures hum - 
free performance. 

Sta-Loc* Controls-New Sta-Loc 
design enables your distributor to 
custom build, in just 30 seconds, 
over 38,000 combinations-elimi- 
nates waiting for out -of -stock 
controls. You can replace the line 
switch by itself, without unsolder- 
ing control connections. 
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There's Nothing Like 

Mallory RMC Discaps" 

"When it comes to replacing ceramic 
capacitors, we always use Mallory RMC 
Discaps. Time and again, they've proved 
dependable. For TV tuners and other pre- 
cision circuitry the extra quality built into 
Mallory makes the difference between a 
satisfied customer and money losing 
call-backs." 

Taylor Thurman has operated his own TV repair 
service for more than 10 years. The Air Fo -ce gave him 
early training in electronics. At Scott Fielc, he became 
a Communications Chief. Later on, he attended the 
G.E. Television School in Syracuse. At his Richmond, 
Indiana, location, he now has two technicians helping 
him in radio and TV sales and service ... operates 
two service trucks. Prompt attention to service calls 
and use of quality replacement parts a -e the chief 
factors to which Thurman attributes the steady 
growth of his business. 

®Trademark of Radio Materials Co., 
a Division of P. R. Mallory & Co. Inc. 

TC Tubular Electrolytic Capacitors 
-economically priced electrolytic 
filter capacitors with a reputation 
for doing an excellent job. They 
have been proved in performance 
and are backed by years of Mallory 
experience. Also special TCX type 
available for -55°C. 

When you're looking for high quality, 
sensibly priced components, check 
with Mallory. You get the widest selec- 
tion of parts in the industry . . . and 
every Mallory component is service - 
engineered: your assurance that the 
parts you replace will be in service for 
a long, long time. 

Get your RMC Discaps-in the handy 3 x 5 file card 
five-pack-from convenient display at your Mallory 
distributor's store. 

P.R. MALLORY a co. Inc. 

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

Gold Label', Vibrators-On critical 
auto radio servicing, use the Mallory 
Gold Label Vibrator. It gives 
longer, trouble -free service life. 
Mallory Gold Label Vibrators fea- 
ture Mallory exclusive buttonless 
contact design. 
*Trademark 

Silicon Rectifiers-New Mallory 
design gives far longer life, lower 
forward voltage drop, and reverse 
leakage current than conventional 
types . .. exceed the requirements 
of military humidity tests. In con- 
venient kits for replacement of 
selenium rectifiers in radio and TV. 
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"I:'s good bus:ness to use this 90 -day Re- 
pcer Bond." says Ken Rodrigue. "We find 
it hens the cuwtomEr feel, more than ever, 
that he has received full value from his 
service dollar." 



"Most Constructive Step 
in the Industry" 

"The new Raytheon 
Bonded Dealer Program is 
the best step yet towards 
identifying competent 
and reliable service organ- 
izations. 

"It really goes a long way 
in assuring the public that 
its investment in qualified 
service is the best means 
-maybe the only means- 

of enjoying trouble -free radio and TV. 

"And this assurance is actually put right in their 
hands with the Raytheon 90 -day Repair Bond. 

"In addition, Raytheon backs the Bonded Dealer 
Program with national consumer advertising. And 
the Raytheon distributors supply local direct mail 
and advertising support. The average dealer 
couldn't afford this. Speaking for ourselves, we've 

tied into these programs with great success. 

"Of course, we know that advertising promises 
have no value without quality products to back 
them up. Nine years of Raytheon tubes and CRT's 
have proved to us that a dealer can count on the 
Raytheon brand name. 

"Congratulations on the whole Bonded Dealer 
Program-we know that it's helping us to increase 
profits." 

K. J. Rodrigue, President 
Rodrigue's Radio & Television, Inc. 
Milford, Conn. 

Cash in! If you haven't signed up as a Raytheon Bonded Dealer, 
call your Raytheon Distributor today to march with the profit parade. 

"We average over 6000 service jobs a year," says Ken. 
"To achieve this kind of volume we depend on the skill 
and efficiency of our service technicians and top-quality 
Raytheon Tubes." 

"As Milford's largest servicing organization we have 
counted on Raytheon quality since the day we opened," 
relates Ken. "In addition I like the 24 hour service I 
get from my Raytheon distributor." 

RAYTHEON COMPANY DISTRIBUTOR PRODUCTS DIVISION 
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How circuit 

design affects bandpass 

characteristics 

by Irving Tepper 

EXAMINING VIDEO -IF RESPONSE 
The bandwidth of a video IF am- 

plifier system must be very broad, 
so that the wide range of modulating 
frequencies on the TV picture car- 
rier (approximately 0-4 mc) will all 
be equally amplified. There is no 
getting around this fact, even though 
a technique called vestigial-sideband 
transmission is used to restrict band- 
width to a minimum. 

If conventional double-sideband 
transmission were employed in TV, 
as it is in radio broadcasting, a video 
IF bandwidth of over 8 mc would 
be required. However, most of the 
lower sideband is filtered out of the 
TV signal, leaving only a small por- 
tion containing frequencies up to 
about 1.25 mc (see Fig. 1 for de- 
tails). This arrangement permits a 
reduction in IF bandwidth to 6 mc 
or less with no loss of picture detail. 

Vestigial-sideband transmission 
makes it necessary to tune the IF 
strip in an unconventional manner. 
Ordinary IF amplifiers of the type 
used in radios are designed to ampli- 
fy frequencies on either side of the 
carrier equally. If the same proce- 
dure were followed in amplifying 
the video IF signal, the lower modu- 
lating frequencies (present in both 
the upper sideband and the remnant 
of the lower one) would produce 
twice as much power output as the 
higher modulating frequencies 
(which are present only in the upper 
sideband). This situation is illus- 

.75 4.0 

A 

L25 CARRIER 4.5 

-MODULATING FREQS (MC) - 
IAt REMOVED BY TUNED CIRCUITS AT TRANSMITTER 

Fig. 1. Part of one sideband is omit- 
ted in vestigial-sideband transmission. 

RELATIVE 

GAIN 

FREQS IN IF BAND -- 
(A) Over-all IF response curve. 

.75 me 
L25 me 

1 

RELATIVE 
50 

GAIN 

.5 1 1.5 2 3 4 5 6 

-VIDEO FREQS (NC) - 
AREA A REPRESENTS OUTPUT FROM DOUBLE SIDEBANDS 
AREA B REPRESENTS OUTPUT FROM SINGLE SIDEBANDS 

(B) Video response after detection. 

Fig. 2. Response curves when all side - 
bands receive 100% amplification. 

trated in graph form in Fig. 2. 
To prevent overemphasis of the 

low video frequencies, it is necessary 
to tune the IF strip so as to produce 
a specially -shaped gain -versus -fre- 
quency curve (Fig. 3) . Placing the 
picture -carrier frequency at the mid- 
point along the sloping side of this 
curve (in other words, allowing only 
50% of full gain at this frequency) 
serves to compensate for the pres- 
ence of a vestigial sideband. 

Fig. 3 demonstrates that dual 
sidebands are present for modulat- 
ing frequencies between 0 and 0.75 
mc, but that each sideband receives 
only partial amplification. The 
curve is shaped so that the total 
gain for any given frequency will be 
equal to 100%. For example, a 
modulating frequency represented 
by point A on the upper sideband 
will receive only 75% of full gain; 
but this same frequency on the lower 
sideband (falling at point B) will 
receive additional gain amounting 
to 25%. Due to partial amplifica- 
tion of the two sidebands at all fre- 
quencies from 0 to ±0.75 mc (be- 

tween points E and F in Fig. 3) , the 
same results are obtained as for 
straight 100% amplification of a 
true single-sideband signal. 

Response to Sound Carrier 
While most TV receivers have 

similar over-all IF response curves, 
there are some differences between 
intercarrier and split -sound receiv- 
ers with respect to curve shape. The 
major point of difference is that the 
intercarrier IF must amplify the 
sound carrier as well as the picture 
carrier. In the split -sound set, the 
sound carrier is excluded from the 
video IF amplifier strip by resonant 
trap circuits; thus, the sound -carrier 
frequency in the response curve of 
Fig. 4A appears to rest in a "notch" 
at virtually zero gain. On the other 
hand, a typical intercarrier IF curve 
(Fig. 4B) shows the sound -carrier 
frequency receiving about 5% to 
10% of full gain. 

Curve Formation 

The over-all video response 
curve may be formed in one of sev- 
eral ways. The most generally -used 
method is known as stagger tuning. 
Each stage in a stagger -tuned IF 
strip is resonant to a slightly differ- 
ent frequency, and the response 
curves of all stages add together to 
produce a broad, flat-topped over- 

Please turn to page 83 

E 

CARRIER 
100 

75 

50 

RELATIVE 

GAIN 

-0.75 me 

PICTURE! 
CARRIER 25 

I ` 
5 

{ 

B F 
FREQS IN IF RAND --A 

'CARRIER 
+0.15 mc 

Fig. 3. Side of IF curve is sloped to 
compensate for vestigial sideband. 
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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 everÿ`hing electronic and electrical 

[leiden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 

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

Automotive Wire cnd Cable Aircraft Wires 
Welding Cable 

PERMOHM* means constant 
impedance . . because its 

conductors are protected by 
encapsulation in cellular 
polyethylene. 

'Belden Trademark and 
Belden Potent .. U. S. 

Patent No. 2782251 

8.I-9 
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making use of the 
FIELD 

STRENGTH 
METER 

High -gain tuners and increased station power have 
not obsoleted the field -strength meter as a valuable 
test instrument. On the contrary, it is more valuable 
than ever as a servicing aid and business -builder. 

In slack work periods, a brief field -strength survey 
can be included on each home service call at no charge 
to the customer. The results can be used quite success- 
fully to promote antenna sales or maintenance jobs. 
When suggesting antenna work, stress the importance 
of preventive maintenance in assuring your customers 
of uninterrupted service from their antenna systems. 
Even though these field -strength surveys may not im- 
mediately result in contracts for antenna service, they 
help to establish good will for you-thereby providing 
just the "push" required to get antenna jobs at a 

later date. 

At the customer's home, 
field -strength meter can be use 
to check the ability of the an 
temna system to deliver a consist 
ent signal of acceptable strength 

A daily reading and recording 
f signals at the shop will pro - 
ide a reference against which 
ther readings taken during the 
ay can be compared. 

A receiver tag containing the 
ate, channel, signal level, shop 
eference reading, reception 
uality, and technician's initials 
roves very useful in isolating 
oubles on subsequent calls. If 

eception is poor, and a new 
eading shows serious loss of sig- 

al, you'll have definite proof 
hat the installation requires re - 

lacement or repair. 



When it has been definitely proved that the antenna system is at tault, the held - 

strength meter makes it easy to pinpoint the cause. Multiple antenna receptacles and 

master antenna systems are used extensively today-not only in hotels, motels, and 

apartments, but in homes as well. Point-to-point signal tracing is easily accomplished by 

use of the meter. 

TYPE OF LINE 

CHANNEL 2 CHANNEL 13 

Open -wire (350 ohms) 0.13 0.25 

Coaxial, air insulated 0.7 1.4 

RG -8 U (53 ohms) 1.4 2.6 

RG -58 U (53 ohms) 2.7 5.1 

RG -11 U (75 ohms) 1.3 2.4 

RG -59 U (75 ohms) 2.5 4.6 

Twin -lead (300 ohms) 1.3 2.8 

Twin -lead (150 ohms) 1.6 3.5 

Twin -lead (75 ohms) 3.0 6.8 

Another consideration important to the 

evaluation of signal readings is the natural 
line loss between antenna and receiver. This 

chart shows the line losses to expect under 

ideal conditions. Humidity, age, and other 

factors will result in increased losses. Becom- 

ing familiar with typical line losses will save 

you from looking for troubles that don't exist. 

alala 
For determining antenna location and ori- 

entation, a field -strength meter is a great 

time-saver, eliminating the need for a com- 

munications setup between the receiver and 

the roof. In fact, ene man can handle the 

entire job in many cases. 

BLONDER -TONGUE 
MODEL FSM-1-direct-reading 
Power Supply-battery-operated 
Frequency Range -54-216 me 

continuous 
Range -10 uy to 3V 
Input impedance -75 ohms (300- to 75 - 

ohm matching network supplied) 
Accuracy- '- 1 db full scale using 

100 -uv input 
Output jacks for video or sound 
Size and Weight -81" x 12" x 91", 

14 lbs. less batteries. 

JERROLD 
MODEL TMT-direct-reading 
Power Supply-Battery-operated- 

four 1.5V cells 
Frequency Range-Channels 2 through 

6, 7 through 13 continuously 
Range -100 uy to 2V 
Input impedance -75 or 300 ohms 
Accuracy -7-3 db 
Output jacks-none 
Size and Weight -101" x 54" x 4k", 

41 lbs. less batteries 

SIMPSON 
Model: 498A-direct-reading 

Power supply -117V, 60 :ps or 6V 
rechargeable battery 

Frequency range-channels 2 through 
83. 

Range -10 to 50,000 uy 
Input impedance -300 ohms 
Accuracy-=`6 db VHF, `8 db UHF 
Output jacks fo- 40 -mc IF and audio 

modulation 
Size and Weight -118" x 7" x 91' , 

14a lbs. less battery 



\ / 

Servicing NEW DESIGNS 

RCA has made some interesting 
changes in its time-honored Synchro- 
guide horizontal oscillator circuit. 
Although the basic layout still con- 
sists of a triode -type AFC tube and 
a blocking oscillator, a number of 
important details have been altered 
enough to have a marked effect on 
troubleshooting. Oscillator wave- 
forms and voltages are noticeably 
different from those in older Syn- 
chroguide-equipped sets, and hori- 
zontal -sweep alignment is simpler. 

The revised circuit (Fig. 1) is 
found in the RCA Chassis KCS122 
and all higher -numbered series, as 
well as last year's KCS116 and -117. 
Note that the transformer is now 
located in the grid -cathode circuit of 

"SYNCHROGVIDB" 
the oscillator stage. In addition, the 
hold control has been moved from 
the plate of the AFC stage to the 
oscillator grid circuit, and a fixed - 
tuned horizontal -frequency coil is 
employed. (The latter two features 
are not brand-new, but were gradu- 
ally adopted during the last few 
years as early steps in the evolution 
of the present circuit.) 

Fig. 2 is a view of the area around 
the 6CG7 horizontal AFC -oscillator 
tube of the 17" Sportable receiver 
(Chassis KCS126), showing how 
the new circuitry fits into the com- 
pact printed -wiring arrangement of 
the latest models. The sweep -circuit 
printed board in this portable is 
identical to the one employed in 21" 

FROM W6 CI 

6EA8 
SYNC AMP 33 mmf 

HORIZ AFC 0 A6CG7 

_W5 I 
E5 

O 180K 

33000 

220 mmf 
N750 

R5 10 ó 
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OU mmf 

56K 1000V 

5% W4 
fl( É4 
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E4 

.022 

R1 
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40K 
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787541, 
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Fig. 1. Horizontal sweep circuits of the RCA Sportable (Chassis KCS126). 

by THOMAS A. LESH 

models for 1960, but is mounted in 
a different position. It has several in- 
teresting physical features, including 
built-in test jacks in the tube sockets 
and a "road map" (white markings) 
to indicate the path of conductor 
strips on the opposite side of the 
board. 

To make up for the absence of a 
horizontal -frequency slug, an unus- 
ually sensitive horizontal -hold ad- 
justment is provided. The control 
(Fig. 3) is electrically a conven- 
tional 40K -ohm potentiometer, but 
it is equipped with a type of plane- 
tary drive which gives a vernier -tun- 
ing effect. The inner end of the con- 
trol shaft, tapered into a slender 
pin, is surrounded by three ball 
bearings which are turned by the 
shaft when it rotates. Riding on the 
outer surfaces of the bearings is a 
plastic carriage attached to the po- 
tentiometer slider. Approximately 
10 turns of the shaft are required to 
move the slider through its entire 
range; thus, hold -control rotation 
produces a very gradual resistance 
change. The picture remains in sync 
over only a small portion of the con- 
trol's total range-usually less than 
one complete turn of the knob. 
Therefore, from the set user's point 
of view, the hold control appears to 
behave about the same as the one on 
his previous set. 

Signal Waveforms 

Let's turn on the scope and have 
a look at the signals in the horizontal 
circuit of the Sportable. We'll use a 
low -capacitance probe for this job, 
since some portions of the Synchro- 
guide circuit would be severely load- 
ed by a direct probe. The peak -to - 
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HHOORÌZ AFC- 

OSC TUBE 

LUGE 
(HORIZ DRIVE? 

TEST POINT) 

j.IÚMPER THESE LUGS 

WHEN ALIGNING OSC 

HORIZ 
NWAV EFO RM 

COIL r 'SLUG 

Fig. 2. Horizontal oscillator transformer is mounted on 
one corner of printed -wiring board next to 6CG7 tube. 

peak voltage readings obtained in 
our tests will be multiplied by the 
probe's attenuation factor to arrive 
at the true amplitude figures men- 
tioned in this article; don't forget to 
do the same thing when using your 
own scope probe. 

Let's begin by finding out what 
sort of output signal the modernized 
circuit produces. In an older -model 
set, we'd automatically touch the 
scope probe directly to the grid pin 
of the horizontal output tube in 
order to examine the drive signal. 
This approach doesn't work so well 
in the RCA KCS126, since the out- 
put -tube socket is a bit awkward to 
reach; so let's check the service data 
to see if we can find an easier way. 
How about the other side of the 
series grid resistor R9? As you can 
see in Fig. 2, this point in the cir- 
cuit is right out in the open-at lug 
E near the bottom edge of the 
printed board. The green wire fast- 
ened to this lug will quickly steer 
you to it. Scoping this point, we find 
a conventional drive signal of modi- 
fied sawtooth shape (W1 in Fig. 1) . 

It has a lusty peak -to -peak ampli- 
tude (about 125 volts) for driving a 

110° sweep system. 
Moving back to the 6CG7 AFC - 

oscillator tube, we can easily obtain 
waveforms at the test point on the 

PIN ATTACHED TO 

CONTROL SHAFT 

Fig. 3. Ball bearings serve to "gear down" horizontal hold 
control in order to permit more precise adjustment. 

tube socket. The oscillator plate 
waveform W2 (at pin 6) is a nearly 
pure sawtooth with a somewhat 
higher amplitude than W 1. Do you 
wonder where the sine wave went? 
The sinusoidal hump which was a 
familiar feature of the standard Syn- 
chroguide plate waveform (Fig. 4) 
has disappeared, because the plate 
circuit no longer includes the oscil- 
lator transformer with its associated 
sine -wave coil. The shape of W2 is 
due almost entirely to the repeated 
charging and discharging of saw - 
tooth -forming capacitor C9. 

Oscillator grid waveform W3 (at 
pin 7) hasn't changed much as a re- 
sult of the circuit revision. A moder- 
ate rise in grid voltage takes place 
during trace time (just as in all 
blocking oscillators); but, as Fig. 5 

demonstrates, the resulting upward 
slope of the waveform is very diffi- 
cult to see because it is dwarfed by 
the 425 -volt pulses which occur dur- 
ing horizontal retrace. 

When we check cathode wave- 
form W4 at pin 8 (see Fig. 6) , at 
last we find the sine -wave compo- 
nent which was missing from W2. 
(It appears in W4 because the cath- 
ode is returned to ground through 
the oscillator transformer.) This sine 
wave looks pretty puny in compari- 
son with the 185 -volt retrace pulses, 

425V 
P- P 

doesn't it? Since the regular "adjust 
for equal peaks" procedure is ob- 
viously impossible with W4, this 
waveform won't be of much help 
during alignment of the horizontal 
section. Nevertheless, it's useful as a 

trouble indicator; if the circuit can- 
not be satisfactorily aligned by the 
recommended method, you can try 
checking the shape of W4 to see if 
the waveform adjustment is correct. 
To interpret W4 properly, remember 
that its sinusoidal component is 

180° out of phase with that of the 
plate waveform in the standard Syn- 
chroguide circuit. The new -style sine 
wave has just passed its positive 
peak, and is negative -going at the 
instant the oscillator reaches the end 
of the trace period. Since the cath- 
ode voltage is rapidly becoming less 
positive at the same time the grid 
voltage is becoming less negative, 
the bias quickly decreases to the crit- 
ical point at which the oscillator tube 
can conduct and initiate retrace. If 

the cathode voltage does not "run 
down toward the grid voltage" in this 
manner, it furnishes less precise con- 
trol over the exact time when tube 
conduction begins-and the oscilla- 
tor is less stable. 

You may recall that the sine-plus- 
sawtooth plate waveform in the old- 

Please turn to page 89 

SINE WAVE PEAKS: 

NEG POS 

185V 
PP 

Fig. 4. "Adjust for equal peaks" plate 
waveform of older -type Synchroguide. 

Fig. 5. Oscillator grid waveform actual- 
ly has upward slope during trace time. 

Fig. 6. Sine wave in cathode signal is 

of much lower amplitude than pulses. 
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Facts to help you select the right unit for any 
public-address system-by Calvin C. Young, Jr. 

CHOOSING PA AMPLIFIERS 
In spite of the fact that the choice 

of a PA amplifier for any given 
installation is not difficult, several 
questions must be answered before 
any unit is decided upon. For ex- 
ample: How much area is to be 
covered? What is the ambient noise 
level? How many outlets are re- 
quired? How many, and what kind 
of inputs are needed? Will use of 
the system be expanded or modified 
at a later date? 

This article tells how the answers 
to these questions affect the selec- 
tion of an amplifier. 

Power Requirements 

A number of methods can be used 
to determine the minimum power 
rating of the amplifier. The easiest 
and quickest way is to consult a 

chart where power requirements are 
cross-referenced with the area to be 
covered (see Chart I). If we con- 
sider, for example, that an audi- 
torium is 30' wide and 100' long 
(3,000 sq. ft.) , we can see that a 
15 -watt rating will suffice if the 
ambient noise level is average, but 
the amplifier would have to be 
continuously operated at maximum 
power. A 20 -watt rating would pro- 
vide a cushion, but a 25 or 30 -watt 
unit would be more practical. 

Type and Number of Inputs 

Since one of the major functions 
of any PA system is voice distribu- 
tion, microphone inputs will be re- 
quired. For our 30' by 100' hall, 
three mike inputs is the minimum 
recommendation. This would allow 
one mike for each 10' of building 
width; any fewer would be inade- 
quate for large panel discussions 
or civic events. Microphone inputs 
with facilities for accepting plug-in 
matching transformers (as shown in 
Fig. 1) will permit the use of any 
mike, regardless of impedance. You 
simply choose a plug-in transformer 

that provides the proper match be- 
tween microphone and amplifier in- 
put. If only one or two mikes are 
to be used at the outset, the ampli- 
fier need be equipped with only 
the matching transformers for those 
specific mikes. Whenever additional 
mikes are purchased, the needed 
transformers can also be obtained. 

Each input circuit should have a 
gain control as shown in Fig. 1 so 
that the outputs can be balanced. 
In some units, the final output can 
be adjusted with a MASTER GAIN Con- 
trol. (Note: Not all PA amplifiers 
have such a control; some depend 
solely on the individual gain controls 
to regulate output, as well as the 
balance between the various inputs.) 

In the event sound pickup points 
are not located more than a short 
distance (8' to 10') from the ampli- 
fier, h i g h -impedance microphones 
can be used, thus eliminating the 
need for matching transformers. 
Further. if there is no foreseeable 
need for low -impedance inputs (for 
mikes located some distance away 

from the amplifier), the amplifier 
chosen need not have plug-in trans- 
former facilities. 

Type and Number of Outputs 

Basically, there are two types of 

Chart 1-Amplifier Power Re- 
quired to Supply a Given Area. 

AREA IN 

SQUARE FEET 

AMPLIFIER RATIN3 

IN WATTS 

50, 000 

40, 000 

15,000 

10, 000 

8, 000 

5,000 

4, 000 

3,000 

2, 000 

1, 000 

500 

100 

100 

30 to 50 

30 to 50 

30 to 50 

30 

15 to 30 

15 

15 

lO to 15 

lo 

NOTES: 1. Extremely noisy areas require 
a higher rating than shown. 

2.'Use lower wattage figure if noisy 
level is below average. 

MI C 

INPUT 
MATCH PREAMP --Ii 
TRANS STAGE 

MI C MIC-1 
JACK GAIN 

MATCH PREAMP ---I ( 
TRANS STAGE 

MI C 

JACK 

MI C 

JACK 

0 
PHONO 

MATCH 

TRANS 

TUNER 

--- -- PREAMP 

STAGE 

MI C-2 
GAIN 

MI C-3 
GAIN 

AF AMP 

B+ 

I l 

MASTER 
GAIN 

SHORTING 
PLUG 

USE WHEN MATCHING 

TRANSFORMER IS NOT 

REQUIRED 

Fig. 1. Diagram of hook-up for multiple inputs and individual gain controls. 
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NEW FROM 41) 
DYNAMIC TRANSISTOR 

CHECKER 

MODEL 
too 

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 PNP and NPN 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 -Go 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 IOW 
LOW COST, COMPLETE 

TUBE TESTER 

GRID CIRCUIT and TUBE MERIT TESTER 
Complete test coverage of all modern TV tubè 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 oc 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 78-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 107-Wired and factory tested $139.50 NET 

MODEL HC -6 

IN -CIRCUIT 
CURRENT 
CHECKER 

positive, on -the -spot check 
of horizontal output current! 
This new, loss -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 wiring-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 factory tested $12.95 NET 

MODEL GCT-8 
GRID CIRCUIT 
TESTER 

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 . . . $19.95 NET 

MODEL GCT-8 Wired and tested . $29.95 NET 

EJ Three Tube In -Circuit 
Testers Current Checker 
VTVM D 100% Accurate 

Flyback Checker 

Battery 
Eliminator 

Sold Only Thru Electronics Parts Distributors 
L 

Dynamic 
Transistor Checker 

OUTSTANDING RELIABILITY-TOP DOLLAR VALUE! 

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

NAME 

ADDRESS 

CITY ZONE STATE 

1 

output circuits - constant imped- 
ance and constant voltage-but the 
number of output jacks may vary 
widely. Some amplifiers are equip- 
ped with several jacks so that a 
number of speakers, each equipped 
with the proper plug, may be con- 
nected directly into the amplifier. 
This is a valuable feature when the 
amplifier is to be used in a small 
system that employs only two or 
three speakers. It is also very useful 
in systems that require speaker ca- 

.bles to run in several directions. 
If the proposed PA system re- 

quires adjustable output levels at one 
or more speaker locations, the am- 
plifier chosen should have provisions 
for constant voltage output. This 
eliminates the power -consuming T 
and L pads which would otherwise 
be required. 

When a tape recorder is to be 
included in a system, the PA ampli- 
fier should have some provision for 
supplying the recorder input with a 
suitable audio signal. Some ampli- 
fiers have an output jack for this 
purpose. If an otherwise acceptable 
amplifier does not have such a jack, 
one can be installed very easily. 
Simply mount a phone jack on the 
amplifier and run a shielded cable 
from it to the top of the volume or 
MASTER GAIN control as shown in 
Fig. 2. This places the input of the 
tape recorder in parallel with the 
volume control; however, the record- 
er input has a very high impedance 
and will not adversely affect am- 
plifier operation. 

Frequency Response and 
Distortion 

Voice communication c a n be 
handled very nicely by an amplifier 
with frequency response limits of 
200 to 3,000 cps. In fact, reducing 
amplifier response to this range is 
actually desirable for clarity in re- 
production. Distortion is another 

SHIELDED 
CABLE 

r 
11 

VOLUME 
CONTROL 

PHONE 

JACK 

Fig. 2. Recorder jack connects to top 
of volume control via a shielded cable. 
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PLUS performance...PLUS value 

... for a 1/FET/ME! 
Jensen Hypex Horns and Lifetime Driver Units 

are way ahead in power rating ... in efficiency .. . 

in dependability. They pack a terrific ''punch" to 

penetrate high noise levels . . . to project sound 

over great distances. They are loaded with features 

that mean sturdiness, convenience and reliability. 

And you pay no more for all these PLUS values! 

Jensen Hypex Horns and Lifetime Driver Units 

are standout members of the new Jensen Professional 

Series of loudspeakers especially designed for indus- 

trial commercial and institutional sound systems. 

Also included are Hypex Paging Projectors; Speech 

Jenen 
BURTON BROWNE ADVERTISING 

Master speakers; High Fidelity Projector; 2 -way 

coaxial and 3 -way Triaxial* High Fidelity speakers; 

Extended Range speakers; Weather Master outdoor 

speakers; transformers, level controls and accessories. 
TM Reg. 

We'd like to send you a copy of Catalog 1070. Send for copy today. 

ceeeececeeeeeeceeeececeeA:eeeceeceeeeceee 

Á 

e e 

ÖÖeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeceeee 

LIFETIME GUARANTEE 
D-30; D-40 and DD -100 Lifetime Driver Units. 

Every Lifetime Driver Unit is unconditionally guaranteed for life against failure 
when operated accordino to the instructions accompanying the unit. 

Should any Lifetime Driver Unit becom, inoperative at anytime under these 
conditions, it will be repaired or eplaced at our option entirely free from any 
service charrie. 

The instruction sheet Saco lem,,nts and Is a part of the warranty under which 
the Lifetime Guarantee is .h,n1,1. 

JENSEN MANUFACTURING COMPANY 

MANUFACTURING COMPANY 
/6601 South Laramie Avenue Chicago 38, Illinois 

In Canada: Renfrew Electrc Co., Ltd., Toronto 

In Mexico: Radios Y Telev sion, S.A., Mexico O.F. 

New and already famous! 

Jensen RT -20 
Functional rectangular 
horn of molded glass 

reinforced polyester. 

,jensen L/FET/ E DRIVERS ARE GUARANTEED FOR A LIFETIME 

D-30 New high 
rating for 
performance and 
dependability 

D-40 Higher 
efficiency and 
higher power 
rating 

DD -100 
First Super 
Power Driver 
available 
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NOW THERE AR 

JACKSON 
DYNAMIC° TUBE 

TESTERS 
.E=M n=i 

to. 

®ei it 
° 

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 

matter. Even though this narrow 
band of frequencies is best for voice 
transmission, a small amount of hum 
or harmonic distortion can play 
havoc with understandability of 
speech. 

An amplifier should have a min- 
imum frequency response range of 
50 to about 12,000 cps if it is to 
be used for music distribution. Re- 
sponse at frequencies above or be- 
low these limits is not required in 
PA work, since allied equipment 
normally used will limit the system 
to this range anyway. Again, dis- 
tortion (either intermodulation or 
harmonic) must be kept low if best 
results are to be realized. Generally 
speaking, intermodulation and har- 
monic distortion should be less than 
5% and 1%, respectively, at rated 
power output. 

Normally, PA systems are used 
for both paging (voice transmission) 
and music distribution. The bass and 
treble controls can be adjusted to 
provide either the narrow response 
desired for voice work, or the wide 
response desired for music distribu- 
tion. The controls should be set at 
minus -6 and minus -8 positions for 
voice amplification, or at plus -4 and 
minus -4 positions for music (see 
Fig. 3 for details) . 

Other Considerations 

Naturally, a 11 PA installations 
won't be in small auditoriums, nor 
will they all require multiple micro- 
phone inputs. The small office or 
business will probably need only one 
microphone input, and one other 
input for phono or tuner. Also, pow- 
er requirements for small systems 
are fairly low. Generally, the PA 
amplifier that has single mike and 
phono inputs will have an output 
rating of 6 to 10 watts. Naturally, 
lower -powered units use single -end- 
ed power output stages, and often 
are rated at peak power rather than 
average power output. For perma- 
nent installations, a push-pull ampli- 
fier is desirable. Distortion levels in 
single -ended units are higher than 
is normally tolerable. The small low - 
power amplifier is most useful as a 
portable unit for occasional or emer- 
gency use. 

A PA amplifier with only two in- 
puts can serve systems that require 
microphone, phono and tuner inputs, 
provided the tuner used has a phono 

Fig. 3. Typical settings of tone con- 
trols for voice and music distribution. 

input jack and facilities for selecting 
either phono or tuner operation. A 
system connected in this manner 
would appear as shown in the block 
diagram of Fig. 4. In fact, this sys- 
tem is the type most often employed 
in small offices or business places. 
Electrically, the amplifier mentioned 
above has controls for volume, bass 
and treble; high -impedance, high - 
gain mike inputs and additional in- 
puts for phono or tuner; output 
impedances of 4, 8, 16, and 500 
ohms; and a 10 -watt push-pull out- 
put stage. 

A final point to consider when 
choosing a PA amplifier is whether 
or not the unit will be used in mobile 
operation. Any amplifier that is to 
be powered from a low -voltage DC 
supply (6-, 12-, or 24 -volt battery) 
should have either a built-in DC -to - 
AC converter, or else the necessary 
provisions for operation from an 
external converter. For most tempor- 
ary mobile applications, a 10- to 20 - 
watt amplifier will suffice. Frequen- 
cy -response characteristics, number 
and type of input and output cir- 
cuits, and other requirements will be 
generally similar to those of a fixed 
PA system of compact size. 

PHONO 01 I o 
TUNER 

AMP 

o 
MIKE 

SPEAKER 

SYSTEM 

Fig. 4. How a phono, tuner, and mike 
can be used with dual -input amplifier. 
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TUBE REPLACEMENT BULLETIN 

WHERE RELIABILITY IS IMPORTANT 
Replace Rectifier Tubes with Tarzian 

Direct Replacement Silicon Rectifiers 
S-501 1 A 
1600 PIV 

750 MA DC 

Replacement for types 80, 82, 83, 83V, 5Z 

Max. RMS Voltage. 1100 Circuit 
Max. Peak Current Type Loa 

(ma) 8000 Max. Amb 

S-5017 
1600 PIV 

750 MA DC 

Replacement for types OZ4, 5X4, 5Y4, 5, 6X5 

Max. RMS Voltage. 1100 Circuit .. . .. F.W. 

Max. Peak Current Type Loa Any 
(ma) 8000 Max. Amb mp. 100°C 

S-5018 
1600 PIV 

750 MA DC 

Replacement for types 5AU4, 5AW4, 5 5T4, 5U4, 
5Y4, 5W4, 5Y3, 5Z4, 5931, 6087, 610 
Max. RMS Voltage. 1100 Circuit .. F W. 
Max. Peak Current Type Load Any 

(ma) 8000 Max. Amb p.. 100°C 

S-5019 or S-5162 
2800 PIV 

500 MA DC 

Replacement for type 5R4 
Max. RMS Voltage .1950 
Max. Peak Current 

(ma) 5000 

S-5033 
4500 PIV 

250 MA DC 

Circuit .. 
Type Load . 

Max. Amb. Tem 

Replacement for types 6AU4, 6AX4, 6BL4, 6U4, 6W4, 
12AX4, 17AX4, 25W4 
Max. RMS Voltage *3200 
Max. Peak Current 

(ma) 2500 
Circuit H W 

Type Load .... Res. -Ind. 
Max. Amb. Temp.. 100°C 
* Input is 1600V Max. 
with Cap. load 

Replace ent 
Max. 
Max. Peak 

(ma) . 

Circuit . 

Type Load 

Replaceme 
Max. RMS tage. 1100 
Max. Peak rrent 

(ma) . 5000 

(tage .7400 
rrrent 

..3000 
...H.W. 

.. Res. -Ind. 

for types 6X4, 

S-5130 
10400 PIV 

300 MA DC 

for types 866, 866A, 3628 
Max. Amb. Temp.. 100°C 
For capacitive loads de - 
rate input voltage 50% 
and current 20% 

S-5207 
1600 PIV 

500 MA DC 

6063, 6202 
Circuit F.W. 
Type Load Any 
Max. Amb. Temp.. 100°C 

S-5251 
1600 PIV 

600 MA DC 

Replaceme for types 5AU4, 5AW4, 5AZ4, 5T4, 5U4, 
5Y4, 5W4, 3, 5Z4 
Max. RMS ¢' tage. 1100 Circuit F.W. 

Max. Peak rrent Type Load Any 
(ma) , 6000 Max. Amb. Temp.. 100°C 

ent for types 816, 836 or 
voltage 
S Voltage 5000 
ak Current 

ma) 3000 
ircuit H W 

Duty Continuous 
Type Load .... Res. -Ind 

3B28 and 866 at 

Max. Amb. Temp.. 100°C 
Note: For capacitive 
loads derate input volt- 
age 50% and current 
20% 

Over 95% of all popular rectifier tube 

types can be replaced with Tarzian tube 
replacement silicon rectifiers. 

SARKES TARZIAN INC. RECTIFIER DIVISION 
4 1 5 north coll e g e b l o o m i n g t o n, indiana e d i s o n 2- 1 4 3 5 

In Canada: 700 Weston Rd., Toronto 9. rel. Roger 2-7535 Export: Ad Auriema, Inc., New York City 



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 Rotor are the 
easiest to install...most satisfactory in the 
long run. Write for catalog TVR to Cornell- 
Dubilier Electric Corp., S. Plainfield, N. J. 

50 YEARS 
OF 

PROGRESS 

Santa's Helper. Christmas 
shoppers, always short on gift 
ideas, welcome suggestions for un- 
usual and practical items to please 
their relatives and friends. As the 
holiday season gets into full swing, 
there is a tendency for people to 
buy almost anything (within rea- 
son) which strikes their eye. 

All too many owners of "strictly 
service" shops pass up the chance 
to share in the business boom dur- 
ing this most generous spending 
season of the year. Perhaps it's 
because they don't realize what an 
excellent gift their stock in trade- 
service - can be. Taking a cue 
from the department stores, why 
not offer a Christmas gift certifi- 
cate? It could be for a stated value 
to apply against the cost of serv- 
ice work as needed. One of the 
most appealing ideas along this line 
would be a "new picture tube for 
Christmas" theme. 

Fulfilling these gift promises, by 
the way, would help keep business 
lively during the after -holiday 
period. 

Some "gifts of service" can be 
performed beforehand and unveiled 
to the lucky one on Christmas 
morn. For example, a serviceman 
could install a personal, earpiece - 
type speaker for a hard -of -hearing 
or late -viewing member of the fam- 
ily, hiding it behind the set until 
the time arrives for it to be re- 
vealed. Or an old, neglected second 
set could be sneaked out of its dark 
corner during December. and re- 
stored to top condition-"for your 
own room, dear" - by Christmas- 
time. 

If your shop now sells radios, 
TV sets, hi-fi and accessories, you 
are already loaded with gift oppor- 
tunities. If your store window is 
not yet decorated with an appeal- 
ing holiday display, your trucks 
aren't carrying bright signs offering 
gift suggestions, and your ads 
haven't adopted a holiday theme- 
it's time to "get with it!" 

For the service specialist as well 
as the store owner, there are still 
more ways to spread the news about 
holiday gift ideas. For instance, the 

serviceman on each home call can 
casually mention "service specials" 
being offered. The service bill itself 
can even carry a printed note: "Ask 
about our 'new picture tube for 
Christmas' gift plan," "Come in and 
see the latest portable stereo sets," 
or simply, "Smith's - Christmas 
gift headquarters." 

MEG 
Switcheroo. Want to attract at- 

tention to an outdoor or window 
sign while having it painted? Try the 
whimsical idea put to use on a new 
billboard by a local firm. When the 
first coat of paint was applied, one 
letter - the "R" in the word fresh - was painted in backwards. It was 
left this way for a few days, and 
then the painters came back and 
corrected the "R" - but this time 
reversed the "E" instead. After sev- 
eral more days during which the 
sign received hundreds of puzzled 
"double -takes" from passers-by, the 
painters finally straightened out the 
sign for good. 

This type of crazy mixed-up sign 
should be professionally painted; if 
it looks homemade, prospective cus- 
tomers may miss the point and de- 
cide that you really don't know any 
better. 

$&c 
Skin Deep. Some TV dealers en- 

courage their service technicians to 
insert the opening wedge for new 
set sales whenever the opportunity 
occurs. This often works out well, 
since the customer who asks a tech- 
nician about TV sets expects to get 
an impartial, well-informed opinion 
instead of a sales talk. 

Let's imagine that we're looking 
in on a serviceman in this situation. 
The customer has just asked in an 
offhand way, "What kind of set do 
you think is the best?" Our hero re- 
plies shrewdly, "Well, I've always 
liked a "Zapperino" because they 
give less trouble than any other 
brand I've worked on." (This just 
happens to be one of the major 
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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 $119 - 

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 socket 
panel. Patented circuit provides automatic line voltage 
compensation. 7 -pin and 9 -pin straighteners on paneL 
Handsome, luggage -type carrying case. Net, $119'M 

MODEL 650 DELUXE DYNA-QUIK 
Today's Finest Portable 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 socket 
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, Gas 
Content and Life. Includes 16 spare sockets and ample 
filament voltages for future new tube types. Transistor 
Section checks transistors, diodes, and selenium recti- 
fiers. Luggage -type carrying case. Net, $16995 

See Your Distributor or Send Now for Bulletin ST24-R 

1 

Every service -technician now can easily check 
tubes the B&K professional way! Only with a genuine 
dynamic mutual conductance tube tester can you make 
a complete and accurate test under the actual 
dynamic operating conditions of the TV set. The 
compact 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 thousands of professional servicemen-use 
B&K Dyna-Quik. There is nothing like it. 

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

Save Customers 
-SAVE CALL-BACKS, SAVE COST 

s 5, Sell More Tubes 
-MAKE MORE MONEY PER CALL 

BaK MANUFACTURING CO. 
1s01 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. 

November, 1959/PF REPORTER 43 



brands sold by his shop!) He goes 
on to brag a bit about the trans- 
former -powered chassis in the latest 
"Zapperino" consoles. 

Then, the customer, perking up at 
the thought of such a fine set, in- 
quires, "Do they have any models 
that would look nice in this room?" 
Oh -oh! If the customer pursues this 
line of questioning, he'll have our 
technician friend out on a limb in 
no time. The poor guy is like most 
of us; he seldom pays any conscious 
attention to the outside of a TV re- 
ceiver except when he's trying to 
get the cabinet out of the way of the 

chassis. And here stands the cus- 
tomer, all set to drown him in a sea 
of questions such as, "Is there a 
'990' chassis in that neat lowboy 
with the wrought -iron legs that I 
saw in a magazine? Can I get it in 
blond wood? Would the top of it 
line up with my bookcase? And say, 
does their new glass fiber cabinet 
on the portable set resist cigarette 
burns?" 

We don't recommend that all TV 
technicians take a course in interior 
decorating - but those who are 
seriously interested in promoting set 
sales would be smart to know plenty 

/ 
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in CR Tubes Philco offers you 

Double Protection 
with Bond and Warranty 

ALL NEW ... Electron Gun 
ALL NEW ... Exclusive Phosphor Coating 
ALL NEW ... Long Life Filaments 
ALL NEW ... Super Efficient Cathode 
ALL NEW ... Focusing Anodes 
ALL NEW ... Aquadag Shell Coating 

Quality Tested- 
Life Tested 

Star Bright 20/20 

ALUMINIZED 
PICTURE TUBES 

SENSATIONAL FREE OFFERS I 

PH I LCO D F. W PROGRAM 

Get All of the Details From Your 
Local Philco Distributor 

PHILCO ACCESSORY DIVISION 
WORLD-WIDE DISTRIBUTION 

about "appearance" features. The 
easiest solution is to be well -armed 
with illustrated brochures that will 
tell the prospective customer what- 
ever he wants to know about styling 
features. 

Big Brother. You don't have to 
be a Boy Scout leader to work with 
young people in your community. 
As an electronics expert, you have 
something special to contribute. 
You're right in the midst of a field 
which fascinates many youngsters, 
and you could do them a good turn 
by helping them pursue electronics 
as a hobby. Perhaps you could 
spend some spare time "coaching" 
them on construction projects; or, 
if you have the patience to answer 
a flood of questions, you could let 
them know they're welcome to drop 
in during your off hours for an oc- 
casional bull session. 

When you carry on your own par- 
ticular type of "youth activities," 
you do everyone a favor. Besides 
staying busy on something worth 
while, the kids also get an early 
start on the technical education 
which will help them hold down re- 
sponsible jobs sometime in the fu- 
ture. Your efforts benefit the elec- 
tronics industry as a whole, since 
you'll undoubtedly influence several 
capable young people to choose this 
field for their life's work. There's 
something in it for you, too. In ad- 
dition to the deep satisfaction you 
get from helping others, you are 
building good will for your business 
and establishing yourself as an im- 
portant member of your community. 
What's more, it could be part of 
the answer to your trained -help 
problem. 

Ham Pals. When you promote 
cordial and friendly relations with 
your neighborhood radio amateurs, 
you are tapping an impressive 
source of immediate and potential 
business - particularly since hams 
are an ever-growing group. 

For one thing, most hams (like 
other people) are TV set owners. 
And, while some of them may have 
sufficient electronic "know-how" to 
take care of minor and obvious 
troubles with their own sets, they 
more often have definite limitations 
in their shop equipment and special - 
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IS ONE OF THESE TYPICAL BLONDER -TONGUE 
AMPLIFIED INSTALLATIONS THE ANSWER 

TO BETTER 'TV RECEPTION IN YOUR AREA? 

Blonder -Tongue reception 
improving TV products 

NEW BLONDER -TONGUE B-24 POW -R BOOSTER 

Powerful booster or amplified 
coupler provides sharp, clear 
pictures on 1, 2 or more TV sets 
with only one antenna. 10 db gain as 
1 -set booster, 5 db gain per set as 
amplified 2 -set coupler. No -loss 
4 -set distribution system with B -T 
A-104 4 -set coupler. New 6DJ8 
frame -grid tube for highest 
signal gain. 24.95 list 

NEW VHF ANTENNA BOOSTER, MODEL AB -2 

Brilliant, clear reception in fringe 
and weak signal areas - more than 
10 db gain on all VHF channels. 
Utilizes advanced RF amplifier circuit 
with frame -grid tube for maximum 
signal-to-noise ratio. Can be 
mounted up to 500 feet from remote 
control unit. 53.95 list 
Model AB -FM for superior FM 
reception. 53.95 list 

'NO-STRIP' 2 -SET COUPLER, MODEL A-102 

300 ohm coupler provides low -loss, 
matched installation for superior 
two -set performance. Delivers more 
signal to each TV or FM set, with 
greater inter -set isolation than other 
couplers. No ghosts, no smears. 
Ideal for outside or indoor mounting, 
color TV, FM. 3.50 list 

Model A-104 -4 set coupler, list 4.50; 
Model A-105 high -low antenna 
list 3.50; A-107 UHF -VHF Mixer, 
list 3.50; A-100 Outdoor Mounting 
Kit,list 90¢ 

DISTRIBUTION AMPLIFIER, MODEL DA8-B 

Powerful all -channel amplifier ideal 
for small TV systems (garden 
apartments, motels, TV showrooms), 
provides 8 isolated TV outlets from 
75 or 300 ohm input and delivers 
more than 10 db gain on all VHF 
channels. Requires no tuning or 
other special accessories. 94.50 list 

for every reception area - primary or fringe. 
for every type of installation - one set to 100 

WEAK SIGNAL AREAS 

(AB -2) 

1 set 

(AB -2) 

1 set 

INTERMEDIATE SIGNAL AREA 

(B-24) 

4 sets 

PRIME SIGNAL AREA 

(B-24) 

(B-24) 

4 sets 

WEAK, INTERMEDIATE, PRIME SIGNAL AREAS 
Small TV System -8 sets 

(DA8-B) 

n n n n 

'NO-STRIP'- these Blonder -Tongue TV products feature exclusive B -T No -Strip 
terminals for speedy, secure positive installation. 

More than 2,000,000 installations provide superior TV reception with B -T products. 
Available at parts distributors. For further information write Dept. P-11 

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

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

hi-fi components UHF converters master TV systems industrial TV cameras FM -AM radios 

n n n 
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ized knowledge. Thus, the average 
ham will more than likely seek pro- 
fessional TV service. Does he come 
to you? Not if he doesn't know you! 
Through contacts with other hams, 
he soon locates a TV man who has 
been a "good Joe" and has been do- 
ing a satisfactory job. Then business 
which could have been yours is 
taken elsewhere - perhaps even out 
of town. 

Of course, TV sets aren't the 
whole story. Every ham worth his 
salt either has a good communica- 
tions receiver or is feverishly hoard- 
ing his shekels to buy a better one. 

He generally has the knowledge, 
ability and shop facilities to care for 
his receiver to the extent of replac- 
ing damaged components, but he is 
likely to need expert help in per- 
forming alignment and similar op- 
erations which call for more test 
equipment than the average ham 
shack boasts. If you can do such 
jobs, let your local hams know it; a 
few satisfied customers will spread 
the word. To save time and trouble, 
be sure to have hams bring factory 
instruction books for their communi- 
cations radios along with the sets 
themselves. Another tip: encourage 

the 
NEW 
PERMA-POWER 

Model D-200 

MODEL MO 300wATt< 

Automatic Voltage Regulator 
will make you money and save you grief 

It's easy to sell. There have been units similar to this on the market before- 
at prices upwards of $75.00. The new PERMA-POWER Automatic Voltage 
Regulator has a list price of $9.95-so any TV set owner can afford it ... and 
any customer plagued by picture flutter, shrinking, flop -Over, loss of brightness, 
and other similar disturbances will want it. 

It's easy to use. This new unit insures top performance of TV sets by auto- 
matically returning full height and width to pictures when distorted by low line 
voltage. Whenever the line falls below 110 volts, it automatically boosts line 
voltage 10 volts-and it automatically feeds the line direct for normal voltages. 
You don't have to worry about the customer's forgetting to switch the voltage regu- 
lator when the line is normal; this new PERMA-POWER unit switches automatically! 

It's easy to install. You plug it in, and it's ready to work; goes on and off 
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or other 
moving parts to fail; and it's fully guaranteed for one year. Can be used on any 
TV set or appliance rated up to 300 watts. See it at your distributor today. 

Yeesetigtvete p COM ANY 
3102 N. ELSTON AVE. 

CHICAGO 18, ILLINOIS 

their friendship by inviting them to 
participate in the work. 

Your potential ham business does 
not end with the ham himself; al- 
most invariably, his non -technical 
friends and neighbors will appeal to 
him for help in repairing their ailing 
radio and TV sets. Many hams hesi- 
tate to do more than "look at it"; in 
many cases, they will say they are 
not equipped to do the actual re- 
pairs, but will recommend an estab- 
lished shop. Will the shop they 
recommend be yours? It could be! 

Make hams feel welcome; if you 
have the facilities, perhaps you could 
even offer them a place with a suit- 
able "electronic atmosphere" to hold 
club meetings or training sessions. 
Your local hams would like to be 
your friends; make them so, to your 
mutual benefit. 

$ & C 

Time Tip-IV. A TV set with an 
intermittent trouble is like a spoiled 
child; it tries to hog your attention 
and distract you from your other 
work. 

Why not treat this type of receiver 
like the brat it is? Ignore it when it 
stubbornly refuses to act up-let it 
sulk in the corner until you can deal 
with it more effectively. Go ahead 
and do your regular work, rather 
than waste time on anything more 
than routine efforts to make the 
trouble appear. But watch the way- 
ward set out of the corner of your 
eye, and pounce on it when it finally 
decides to cooperate. 

You're probably thinking, "I'd 
like to let that intermittent sulk, but 
then how would I keep the owner of 
the set from sulking, too?" Well, that 
depends on the individual customer. 
If he is at all reasonable, be frank 
with him. Explain that the set can't 
be properly analyzed except when 
the trouble is actually present. Some 
of the public will understand your 
problem and will agree to let you 
take the time needed to complete 
the job. 

If someone unreasonably insists 
on a quick repair of an intermittent 
trouble, we wouldn't blame you for 
turning down the job. Without ade- 
quate time to test the receiver thor- 
oughly on that first trip to the shop, 
you'd be leaving yourself wide open 
for a series of embarrassing and 
profitless callbacks. 

46 PF REPORTER/November, 1959 



r1111,'"flerW," 

UNBREAKABL 

pRActic 

coMpA,,;=s 
actual 

PctuTe sfios 

Asti- AMWAY 

BliSS Fuse STAK-PAK 
An On -the -Job Fuse Assortment 

Supplies the Right Fuse When You Need It 
The BUSS Fuse STAK-PAK offers 

the service man a new, convenient 
way to carry fuses. 

It contains fifty of the most popular 
fuses, in ten different sizes and types. 
Five fuses to a box, ten boxes in all. 

It's NEAT - no loose fuses scattered 
about in the tool box. 

It's COMPACT - the most fuses in 
the smallest space - takes less space 
than any other type of assortment. 

It's UNBREAKABLE - sturdy metal - not fragile plastic. 

It's PRACTICAL - to replace fuses or 
to change assortments just slide in 

tray of any BUSS or FUSETRON 
five -in box. 

Serviceman can make assortment 
fit his local needs 

The beauty of the STAK-PAK is 
that empty boxes can be replaced 
with same fuses - or assortment can 
be changed to fit the service -man's 
local needs. 

Never any need for the serviceman 
to carry a lot of "slow -moving" fuses 
around with him. 

If more fuses are needed the service- 
man just picks up another STAK-PAK 
and arranges it to suit himself. 

BUSSMANN MFG. DIVISION McGraw -Edison Co. 

University at Jefferson, St. Louis 7, Mo. 

"PICK A PAIR OF 
STAK-PAKS" 

Two Assortments Available to Supply 
Practically All Service Needs. 

Standard Fuse Assortment supplies 
fuses most in use on popular TV sets. 
Order Number SP -1. 

C & N Fuse Assortment supplies the 
popular sizes of these fuses that are 
especially designed for TV. Order 
Number SP -2. 

While you think of it, make a note 
to "pick a pair of STAK-PAKS" at 
your distributor. 

1159 
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QUICKER SERVICING 

check that TEMPERature 
When returning a color set that 

was recently in the shop for bench 
repairs, I checked color reproduc- 
tion with a color -bar generator and 
found it to be satisfactory. At this 
time (the set was turned on for only 
a very short while), it seemed that 
color temperature and convergence 
were good, so no further adjust- 
ments were made. I collected for the 
repair and left. Needless to say, I 
was somewhat disturbed when the 
customer called the next day and 
complained that the colors were all 
wrong. In the customer's words, "the 
grass is blue and people's faces are 
murky." The customer requested 
that another call be made during a 
color transmission so I could see for 
myself. The next color program was 
at 7:30 that evening, and an ap- 
pointment was made for that time. 
Arriving about 7:15, I began to 
make several preliminary tests. 
Operation of the various controls 
was checked, using the received 
black -and -white signal and the color - 
bar generator. It was noticed that a 
good black -and -white picture could 
be obtained if the brightness and 
contrast controls were judiciously 
adjusted. At low brightness settings, 
however, the picture took on a blu- 
ish hue. At higher settings, every- 
thing was tinged in green. 

However, since it was time for the 
colorcast, the program was tuned in 
and the set adjusted for the best 
hue and color levels. Again, I found 
that by very careful adjustment of 
the brightness, contrast, hue, and 
color controls, an acceptable picture 
could be obtained on close-up 
scenes. But when a distant scene was 
shown, the grass appeared blue in- 
stead of green! 

For the next 20 minutes, I care- 
fully readjusted the color tempera- 
ture controls for correct black -and - 
white balance. In simplified terms, 

the procedure consisted of adjusting 
screen controls for gray values at 
normal brightness settings, and ad- 
justing the background controls for 
gray values at low brightness settings 
(see Fig. 1). The procedure was re- 
peated several times until the bal- 
ance was maintained during normal 
variations in brightness and contrast 
control settings. 

Now that this tedious task was 
over, I tuned in the station with the 
scheduled colorcast but, alas, the 
program had just ended. Fortu- 
nately, another was to start in a few 
minutes. While waiting, I couldn't 
help but worry and wonder, "Did 
the adjustments do the trick?" When 
the program came on, my worries 
were over. The picture was excel- 
lent, and, the customer was very 
pleased. 

Needless to say, a thorough check 
of black -and -white balance is now a 
regular part of my color servicing 
procedure. 

Home Call Can't Be Completed 

On a recent call for a "no raster" 
condition, the customer insisted the 
set be fixed in the home. By asking 
the usual preliminary questions, I 

ADJUST SCREEN 

CONTROLS FOR 

WHITE AT HIGH 
BRIGHTNESS 
SETTINGS ADJUST FOR WHITE 

AT LOW BRIGHTNESS 

SETTINGS 

Fig. 1. Controls which are adjusted for 
proper black -and -white picture balance. 

by Calvin C. Young, Jr. 

obtained an idea of how the set 
had failed. After removing the rear 
cover and plugging in my "cheater 
cord," I attempted to draw an arc 
from the 6BQ6 and 1X2B plate 
caps with a screwdriver. Getting 
nary a spark, I disconnected the 
power cord and tested the fuse. As 
suspected, it was open. After a 
VOM check of resistance from both 
sides of the fuse holder to chassis 
failed to reveal a short, I installed a 
new fuse. 

When AC power was applied, the 
picture and sound both came on, but 
the picture wasn't too good. While I 
was checking the various horizontal 
sweep circuit adjustments, the pic- 
ture started to shrink horizontally. 
Replacing the horizontal output 
tube cured this defect, and told me 
why the fuse had blown. 

At this point, the set had been re- 
paired for the defect the customer 
complained about - yet it wasn't 
fully repaired! The sound still had 
an annoying buzz, and the picture 
quality was poor. Touch-up adjust- 
ment of the ratio -detector trans- 
former secondary had no effect on 
the buzz. Feeling that improper 
AGC action might be causing both 
the poor picture and the audio buzz, 
I decided to check the tuner, video 
IF, and video amplifier tubes for 
leakage and gas. Surprisingly 
enough, all of the tubes checked 
good - no leakage, no gas, good 
Gm. 

Since the receiver was being oper- 
ated on an outside antenna system, 
orientation of the antenna was 
checked. While some improvement 
was gained by turning the antenna 
slightly, picture and sound still 
weren't up to par. 

Armed with all the facts-good 
tubes, proper antenna orientation, 
poor picture, and buzz in sound-I 
was convinced the set needed a trip 
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Firefighting is for 
firemen - 

not servicemen 

Customers really burn when they have to call you back because of a premature 
failure. And while you're playing fireman, the profit on your next three service 
calls goes up in smoke. Tung -Sol tube quality is good insurance against callbacks. 
They're made to the highest specs of leading radio, tv and hi-fi set manufacturers. 
You'll find it good policy to keep that caddy full of Tung -Sol tubes. Tung -Sol 

Electric Inc., Newark 4, N. J. 

Tell your jobber you'd rather have 

TUNG-SOL 
TUBES TRANSISTORS DIODES 
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You can now ;uarantee reliabil if you join Pyramid's 

Pyramid's Now "Gold Standard" ±109 Mylar® Capacitors 
Imagine, capacitors that "absolutely guarantee reliability"! Pyramid's new "Gold 
Standard" capacitors, designed to give a critical tolerance of t to% with non - 
hygroscopic Mylar dialectric, plus high resistance to moisture and high insulation 
resistance. Standard capacity values! Standard voltage 
ratings! Standard tolerance of t10%! Previously made 
only on special order and at premium prices, new "Gold 
Standard" capacitors are now available to servicemen at 
a price competitive with ordinary paper capacitors. 

For reliability assurance, insist on Pyramid "Gold Standard" 
capacitors from your distributor. Catalog available. 

Pyramid Electric Company, North Bergen, N.J. 

to the shop. Preparing myself for the 
worst, I simply told the customer 
exactly what I thought was wrong 
with the set and that it could only 
be repaired in the shop. To my sur- 
prise, the customer countered with, 
"Can you make the picture and 
sound good again if you take it into 
the shop?" Carefully explaining in 
layman's terms that the set required 
realignment, in addition to repairs 
to the AGC network, this customer 
was given my personal assurance 
that the job could be done. The cus- 
tomer okayed the shop repair with- 
out even a mention of price-and 
this was a brand-new customer, too! 

Why? It's simple enough. My ac- 
tions were convincing, and the cus- 
tomer quickly realized I had tried 
everything possible. Furthermore, 
the equipment I carried made it look 
as though I had every intention of 
fixing the set in the home. A brief 
explanation of the additional equip- 
ment needed for the job was the 
clincher. And payment for the job 
was made on delivery-with a smile 
and a thank you as well. 

Printed Board Problem 
A customer brought in a portable 

phonograph outfit and complained 
that it had suddenly gone completely 
dead. There were three tubes in the 
unit but, as luck would have it, 
they all checked good. 

After visual examination failed to 
reveal any burnt resistors, etc., I ap- 
plied AC power. Allowing a few 
seconds for warm-up, I turned up 
the volume control and touched my 
finger to the "hot" lead of the cart- 
ridge. Absolutely no sound came 
from the speaker. 

A completely dead set usually 
means an open winding in the speak- 
er or output transformer, so I next 
checked for plate and screen voltage 
on the output stage. Normal voltage 
at the screen and none at the plate 
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Fig. 2. Layout of printed board section 

modified to mount a new transformer. 

meant only one thing-an open out- 
put primary. An ohmmeter test veri- 

fied this and likewise eliminated the 

possibility that a short had caused 
the failure. 

Now came the real problem. The 
service literature didn't list any 

standard replacement for this trans- 
former. Furthermore, special spear 

lugs were used to mount the original 
to a printed board. Since I knew 

the customer would be unhappy at 

having to wait until an original re- 

placement could be obtained, I de- 

cided to try my luck at installing a 

universal unit we had on hand. 
Checking the printed board, I 

figured out how the new unit could 
be securely mounted. As shown in 

Fig. 2, I could drill out one of the 
original mounting holes so it would 
accommodate a 6-32 screw, and 
drill a new hole through a clear spot 
on the board. The flexible primary 
leads could be soldered to the orig- 
inal connection points without any 
problem. The secondary connections 
were another matter, however, since 
the replacement had several second- 
ary lugs rather than wire leads. 
This matter was resolved by solder- 
ing wire leads from the proper lugs 

to the secondary terminal points on 
the board. Correct secondary im- 
pedance was determined from the 
specifications for the speaker in the 
replacement parts list, and by check- 
ing the speaker hook-up. Since, in 

this case, two four -ohm speakers 
were connected in series across the 
secondary of the output transformer, 
the replacement unit was connected 
to provide the necessary 8 -ohm sec- 
ondary impedance. A subsequent 
operating test confirmed the sound- 
ness of the repair. 

The moral of this story is-don't 
get flustered because a part mounts 
to a printed board. Very often 
standard parts can be installed with- 
out too much trouble. 

Proved best ¡n 
test after test! 
/MI8hf ANTENNA with MIN 111!18101 SYSTEM 

HAS 11110 KT ITS Mfg /I if ANl1NNAS! 

IRACLE IRACLE MODEL TM -78 
%%//////í/////// , 

HERE'S HOW TESTS WERE MADE... DO THE SAME 

AND CONVINCINGLY PROVE TO YOURSELF THAT 

THERE IS NO ANTENNA THE EQUAL OF MIRACLE 

TEST 
No. 1 

TEST 
No. 2 

TEST 
No. 3 

Select location of tests in any tough reception area. Place any 

competitive "in -line" Yagi antenna on mast and point directly to 

desired station. Take reading and lower antenna as quickly as pos- 

sible so as to assure same signal strength for all three tests. 

Add Miracle Reflector to same competitive Yagi, raise on mast, point 
directly to same station, take reading ... and you'll be immensely 
pleased with its improved performance. The Miracle Reflector makes 

any "in -line" Yagi a better antenna. 

Now, lower Yagi and raise Miracle Antenna with Miracle Reflector 
System on mast. Point directly to same station and again take reading. 

You'll find that the Miracle with its amazing reflector, plus tuned ele- 

ments gives you a receiving combination that has no equal among 

present day antennas. We invite YOU to make all three tests ... 
why not do it at once and forever be convinced of Miracle superiority. 
Write, wire or phone collect today! 

THE ENNA MANUFACTURING CO. CLEVELAND 25, OHIO 
PHONE VULCAN 3.8080 



AÑSWERS YOUR SERVICE PROBLEMS 

New electrical outlet convenience 

TENTED R' 

p4-FOOTER" KIT 
PATENTED 

Only five minutes to install it ... then a twist of the wrist puts 
an electrical outlet right where you want it on Electrostrip! 
Here is ideal electrical convenience for your shop and for 
your displays. Electrostrip is the ideal solution to the problem 
of extra outlets in limited space ... eliminates extension cords 
and "octopus" plugs. The "4 -footer" Kit comes complete with 
3 twist -in receptacle plugs, necessary screws, and handy po- 
larized plug-in connector. 
Write us for details on the Electrostrip "4 -Footer" Kit, the 
"15 -Footer" Kit, or the bulk rolls. Electrostrip is listed by 
Underwriters' Laboratories. 

IBULLDOG ELECTRIC PRODUCTS DIVISION 
I -T -E CIRCUIT BREAKER COMPANY 
BOX 177 DETROIT 32, MICHIGAN 

In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 

Skip -Mute 
The muting switch on an RCA Model 

3-HES-5 record changer is not working 
properly. It checks all right electrically, 
but its contacts never close during any 
part of the change cycle. How is this 
switch supposed to be tripped? 

D. I. RECKTENWALD 
Seattle, Wash. 

An arm or projecting bar on the slide 
mechanism (under the turntable) is sup- 
posed to strike the muting switch during 
the change cycle, thereby grounding the 
output lead of the phono cartridge. 
Better check to see if any part of this 
mechanical linkage is bent or broken. 

Sorry we couldn't send you a personal 
reply to your question, but you didn't 
furnish your complete address. 

Juice Hog? 

The owner of a Motorola Model 56T1 
transistor radio complains that the bat- 
tery runs down too fast, and only 
strong local stations can be picked up. 

Checking voltages against those given 
in PHOTOFACT Folder 339-12, I find 
them all normal except on the converter 
transistor, a 2N172. The collector poten- 
tial is normal; however, I measure .8 in- 
stead of 1.1 volts on the base and .7 
instead of 1.1 volts on the emitter. 

ALFRED WOODHAMS 
Kalamazoo, Michigan 

The 9 -volt battery in this miniature 
set cannot be expected to last indefinitely. 
The receiver draws approximately 6 
ma at full volume; according to battery 
specifications, only about 15 to 60 hours 
of actual operation should he anticipated 
at this level of current drain. (Service 
life varies according to several factors 
such as volume setting, operating tem- 
perature, and whether usage is continuous 
or only for short periods.) Thus, the re- 
ceiver is probably normal unless a milli - 
ammeter in series with the positive lead 
of the battery indicates over 6 ma with 
the radio running "wide open." If you do 
find excessive current drain, look for such 
troubles as leaky filter capacitors across 
the power supply. 

The slightly off -value voltages on the 
converter transistor are probably no 
cause for concern. DC potentials on the 
converter can be affected by several 
variables such as oscillator injection 
voltage, random noise fed in from the 
antenna, and differences between in- 
dividual transistors. 

You might be able to improve the 
sensitivity of the radio by slightly touch- 
ing up the alignment. 

Mysterious Fadeout 
A DuMont Model RA -162 is plagued 

with an intermittent loss of raster, ac- 
companied by a slight loss of width on 
the right side just before the raster fades. 
The horizontal output tube evidently 
loses heater voltage, since it goes dark 
when the trouble occurs. At first, I 
thought the trouble was nothing more 
than an intermittently -open filament in 
the tube; however, replacement with a 
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