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look to this sign of assurance! 
The Distributor displaying this sigr will 

solve your tuner problems at a profit to you. 
He has available the New Standard Tuner 

Replacement Guide, including replacement parts 
listings. This is the only Guide of its kind in the 

world. Covers all Standard tuners produced 
through 1959. Includes replacements for many 

tuners not produced by Standard, 
He handles our 48 -hour Factory Guaranteed 

Repair Service and Trade -In Allowance 
on unrepairable Standard tuners. 

See This Authorized Distributor Today 

Sidaìu1 COIL 
TV TUNER DISTRIBUTOR 

GUARANTEED REPLACEMENT TU 

standard kolisman 
INDUSTRIES INC. Formerly Standard Coil Products Co., Inc. 

2085 N. HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS 



........ ..........PREVIEWS of new sets 
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General Electric 
Model R740VWD 

Chassis M6 

All of GE's 1961 television sets use 

one of two chassis. This model uses the 
smaller of the two - the M6. The new 
line includes 61 different models with 
17", 21", and 23" picture tube sizes. All 
are 110° tubes without the bonded safety 
shield. To clean the tube and safety glass, 
the mask retainer can be removed by 

taking four bolts out of its lower edge. 
Adhering to the layout of previous 

versions, the "U" -shaped chassis is de- 
signed with serviceability in mind. A new 
innovation in anti -pincushion magnets is 

used; the magnets (top and bottom) are 
encased in a rectangular plastic holder 
that snaps into either the front or back 
of the yoke flange. (They may be omitted 
from some models if not needed.) 

The left "chimney" of the chassis, 
which mounts on a bracket over the 
power transformer, contains the power 
supply and main printed board. The 
rather rare 6CX8 video output -sync 
separator, 6FM8 ratio detector -audio 
amplifier, and 6DN7 vertical multivibra- 
tor-vertical output (on the base part of 
the chassis) are carry-overs from last 
year's line. In addition, a 6EV5 serves 
as the RF amplifier in all of the tuners 
used with this chassis. 

The remote control receiver used with 
this chassis incorporates three 6GH8 
tubes and its own power supply with a 
germanium rectifier. A sensitivity control 
is connected in the bias network, and 
should be adjusted to provide the proper 
operation of each function at the normal 
installation cite. This compensates for 
any change in "normal" noise levels. To 
adjust the control, connect a VTVM to 
the grid of either relay -control tube and 
set the voltage at -6.5 to -8 volts. Both 
unidirectional channel selection and four - 
step volume control (including a mute 
position) are controlled by a remote 
transmitter using two transistors to pro- 
duce supersonic signals. 

Following last year's style, wiring paths 
and other pertinent information are 
marked on the printed boards. A notable 
improvement is that the markings are 
larger and brighter, making them easier 
to follow. The 3/8 -amp pigtail fuse used 
for sweep protection is mounted at the 
right side of the board, as is the hori- 
zontal ringing coil, which requires a hex - 
head alignment tool for adjustment. 
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Motorola ...................PREVIEWS of new set 

Motorola Model 23K30M 
Chassis TS -568 

Next to the largest chassis in the 1961 
Motorola line is used in this 90°, 23" 
model - one of 54 in the "Deluxe 23" 
Series. Four different chassis variations 
are available, providing manual, remote 
control, VHF, or UHF -VHF operation. 
All models use a 23TP4 picture tube with 
bonded safety shield. 

Chassis layout is typically Motorola, 
with all of the setup controls and a serv- 
ice test receptacle on the rear apron of 
the 16 -tube receiver. The conventionally - 
wired chassis uses modules in the hori- 
zontal and vertical deflection circuits, as 
did, its 1960 predecessor. Also, two sets 
of tubes (the 1st and 2nd video IF's, and 
the AGC-sync separator and sound IF) 
have their filaments wired in series. A 
noise gate control has been added to regu- 
late the bias on the No. 1 control grid 
of the 3BU8 AGC keyer-noise limiter - 
sync separator. 

The transformer -powered chassis em- 
ploys the full range of protective devices. 
These include the Tube Sentry thermal 
switch to prevent the application of B+ 
before tube filaments have heated, a 11/2" 
length of #26 copper wire for filament 
protection, a 5 -amp line fuse, and a l- 
amp type -N fuse for the sweep circuits. 

A brand new video output tube makes 
its debut in these chassis - a 6GK6 
high -gain pentode with a gain of about 
40 for normal operation. Just in front 
of the 6GK6 is the video -IF output trans- 
former with its "gold hat" removed to 
expose the snap -in video detector diode. 
At the rear of the chassis (next to the 
horizontal AFC diode) there are three 
terminal connections provided to obtain 
focusing potentials of ground, 255 volts, 
and B+ boost. 

Although the brightness and vertical 
hold knobs are captive, removing two 
screws from the control panel in the TS 
series permits the controls to slip out of 
the knobs easily. The control panel for 
the RTS chassis can be removed by ro- 
tating the assembly 90° counterclockwise. 
All chassis provide a slotted bracket on 
the left ' side of the chassis frame for 
mounting the tuner and control assem- 
blies if it's necessary to transport the 
chassis without the cabinet. 
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PREVIEWS of new sets Philco 
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MA ;NET 

Philco Model J -3702L 
Chassis 1 1 N51 

This 19", 110° model is one of 12 
using the same basic chassis. While it 
looks like the picture tube has a bonded 
safety shield, it's really a tinted plastic 
shield covering a conventional CRT face- 
plate. In order to clean the CRT, the 
chassis and tube must be removed from 
the cabinet. Caution! The manufacturer 
advises use of only mild soap and water - no detergent or abrasive cleaner.) 

Nearly all of the 16 -tube chassis is 
contained on 2 printed boards; high- and 
low -voltage power supplies are the only 
exceptions. Philco introduces a 6HJ8 
high -gain, pentode -diode tube in the 3rd 
video IF and detector circuits of this 
chassis. Setup controls are conveniently 
grouped on the rear apron. The noise 
gate is used to vary the cathode bias of 
a noise -inverter stage in the sync circuits. 

Back to the picture tube for a moment, 
this new 19ABP4 has a filament rating 
of 2.68 volts at 450 ma, so watch it when 
you're testing tubes. Notice the hori- 
zontal linearity magnet carried over from 
previous Philco models. Although it isn't 
evident from the photo, the connecting 
wires for the picture tube socket are of 
solid wire - not the normal stranded 
type. A little thought when removing the 
picture tube socket will prevent undue 
strain on these wires where they enter 
the socket. 

A new -type component combination is 
used in this chassis, consisting of a phen- 
olic board to which a number of com- 
ponents are clip -mounted. The values are 
stamped on the reverse side of the board. 
In the event one of the components fail, 
the faulty part can be removed and a 
conventional replacement installed in its 
place. The foil pattern of the printed 
board is shown in the same manner as 
for earlier versions. One of the notable 
differences in this chassis, compared to 
former versions, is the adoption of a 
6BY8 pentode AGC keyer and clamper. 

The front view of the chassis shows 
the parts hidden by the cage. The chassis 
is transformer -powered, using a pair of 
silicon rectifiers connected in a full -wave, 
voltage -doubler configuration. A 5.6 -ohm, 
plug-in fusible resistor safeguards the 
rectifiers, and tube filaments other than 
for the CRT are protected by a length 
of #26 fuse wire. 
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RCA PREVIEWS of new sets 

RCA Victor 
Model 171 -AR -067 
Chassis KCS130M 

This 17", remotely -controlled portable 
in RCA's 1961 line can make a fool of 
you if you don't know how to turn it 
on. It's quite simple if you know that 
you need only to depress the channel 
selector bar. Only three of the 19" port- 
able models are equipped with the re- 
mote feature, so your first encounter will 
probably be with one having a conven- 
tional off -on switch attached to the vol- 
ume control. 

Newest of the 16 tubes used in this 
110° chassis is the 6GM6 second video 
IF; one tuner uses a 6FH5 RF amplifier, 
and the versions with single function re- 
mote control have a 6EV7 in the remote 
receiver. All TV circuits, except those 
for horizontal deflection and the power 
supply, are contained on two printed 
boards forming the left side of the 
chassis. 

The transformer -powered chassis has 
a pair of silicon rectifiers mounted on 
the wiring side in a full -wave, voltage - 
doubler configuration. A surge -limiting 
resistor protects the sweep circuits, two 
lengths of #28 fusible wire protect the 
tube filaments, and a thermistor (rated 
at 120 ohms cold) controls tube warmup. 

A 14 -position tuner and pneumatic 
switch are used in the peculiar off -on 
circuit. If the tuner is allowed to stay in 
the 14th position for over 5 seconds, the 
internal bellows of the pneumatic switch 
actuates the power switch and turns off 
the receiver. Programming adjustments 
can be made from the front after remov- 
ing the fine tuning knob and top escut- 
cheon. Turning a cam to its maximum 
clockwise position stops the tuner, turn- 
ing it counterclockwise causes the chan- 
nel to be skipped, and setting the slot to 
point toward the shaft puts the unit on 
standby (that is, on channel but with 
video and sound muted). 

As in RCA's '60 line, the AGC, height, 
and linçarity controls are a part of a 
single cóntrol pack which includes some 
of the circuit's resistors. Also, the same 
dot pattern is used on the top side of the 
board to show the printed conductor con- 
nections. Chassis with remote control use 
either a three- or four -tube remote re- 
ceiver for the off -on operation described 
above, and unidirectional channel selec- 
tion. The larger receiver also incorpor- 
ates a step volume control. 
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VIDEO 'SPEED SERVICING 

See PHOTOFACT Set 480, Folder 1 

Mfr: Admiral Chassis No. 2056 

Card No: AD 20S6-1 

Section Affected: Raster. 

Symptoms: Insufficient vertical sweep after set 
has played for about half an hour. 

Cause: Plate load resistor of vertical multivi- 
brator changes in value. 

What To Do: Replace R65 (2.2 meg). 
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Mfr: Admiral Chassis No. 20S6 

Card No: AD 20S6-2 

Section Affected: Raster. 

Symptoms: CRT screen dark except for bright 
horizontal line (no vertical sweep). 

Cause: Shorted capacitor in cathode circuit of 
vertical output stage. 

What To Do: Replace C2 (50 mfd-350V). 

TO V8A 
VERT MOLT I 

725V 
P -P 

3d1, 

6800 
mml 

.1 

FROM VER 
1000V 

-6.5V 
VERT MULI 1 2-3 

2.2 
Meg 

2.7 meg 

TO GRID 
OF V8A 

VERT MULI O B VERT OUTPUT 

6DE7 

DO NOT MEASURE 

GRN 

9 

20V 

RED 

a 
50 mfd 

l00 mfd 

VERT 
LINEARITY 
10000 

470n 

3W 

TO 

YOKE 

240V 

Mfr: Admiral Chassis No. 2056 

Card No: AD 20S6-3 

Section Affected: Pix. 

Symptoms: Contrast level fluctuates. 

Cause: Video -output screen resistors are over- 
heating and changing value. 

What To Do: Replace R32 (18K) and R33 
(47K -1W). 
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iiMscGaaé VIDEO -S-13- D SERVICING 
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See PHOTOFACT Set 480, Folder 1 

Mfr: Admiral Chassis No. 2056 

Card No: AD 20S6-4 

Section Affected: Sound. 

Symptoms: Distorted sound. 

Cause: Resistor in cathode circuit of audio out- 
put stage has decreased in value. 

What To Do: Replace R57 (10K -3W) . 

Mfr: Admiral Chassis No. 2056 

Card No: AD 20S6-5 

Section Affected: Raster. 

Symptoms: No light on screen, regardless of 
brightness -control setting. 

Cause: Shorted bypass capacitor at accelerating 
anode of picture tube. 

What To Do: Replace C29 (.047 mfd- 
1000v) . 

Mfr: Admiral 

Card No: AD 20S6-6 

Section Affected: Pix. 

Symptoms: Snowy picture. 

Cause: Open resistor in RF-AGC delay 
network. 

What To Do: Replace R10 (10 meg). 

Chassis No. 20S6 



VIDEO SPEED SERVICING extienet.ft 

See PHOTOFACT Set 478, Folder 2 

Mfr: Hoffman Chassis No. 426 

Card No: HO 426-1 

Section Affected: Sync. 

Symptoms: Poor horizontal hold. 

Cause: Resistor in horizontal AFC stage 

burned and reduced in value. 

What To Do: Replace R82 (15 ohms -2W) 
and check C68 (.068 mfd). 

Mfr: Hoffman Chassis No. 426 

Card No: HO 426-2 

Section Affected: Sync. 

Symptoms: Complete loss of horizontal sync. 

Cause: Leaky coupling capacitor between sync 

phase inverter and horizontal AFC. 

What To Do: Replace C46 (.001 mfd). 
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Mfr: Hoffman Chassis No. 426 

Card No: HO 426-3 

Section Affected: Pix. 

Symptoms: Video overloading. 

Cause: Grid -to -cathode resistor in keyed AGC 
stage burned and reduced in value. 

What To Do: Check V4 (6AW8A) and 
replace R43 (820 ohms). 
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oteiteut VIDEO SPEED SERVICING 
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See PHOTOFACT Set 478, Folder 2 

Mfr: Hoffman Chassis No. 426 

Card No: HO 426-4 

Section Affected: Sync. 

Symptoms: Vertical oscillator frequency drifts 
out of "hold -in" range. 

Cause: Leaky coupling capacitor in vertical 
multivibrator. 

What To Do: Replace C49 (.0047 mfd). On 
schematic, note alternate value (.0039 mfd) 
used with modified circuit in later production. 

Mfr: Hoffman Chassis No. 426 

Card No: HO 426-5 

Section Affected: Raster and sound. 

Symptoms: Intermittent failure of sound; also, 
no raster when receiver is first turned on. 

Cause: Intermittently open filter resistor in 
low -voltage rectifier circuit. 

What To Do: Replace R86 (100 ohms-IOW, 
wire -wound) . 

Mfr: Hoffman Chassis No. 426 

Card No: HO 426-6 

Section Affected: Raster. 

Symptoms: Intermittent loss of raster. 

Cause: Bad ground connection to horizontal 
drive control. 

What To Do: Resolder ground connection of 
R5. 
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DOUBLES YOUR EFFECTIVE MANPOWER 

Fast! 

F x "To`'gh Dogs 
Save Half Your Time I 

Step Up Your profit! 

TELEVISION 

ANALYST 
for Black & White and Color 

Ukk aQP meuits-Ped 
By Easy Point -to -Point Signal Injection, 

You See the Trouble on the TV Screen and 
Correct it-Twice as Fast and Easy! 

There's no longer any need to "lose your shirt" (and 
customers) -and worry about the lost hours you never 
recover-on "tough dogs" or even intermittents. The 
remarkable B&K Analyst enables you to inject your 
own TV signal at any point and watch the resulting 
test pattern on the picture tube itself. Makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in 
any stage throughout the video, audio, r.f., i.f., sync, 
and sweep sections of black & white and color tele- 
vision sets-including intermittents. Makes external 
scope or wave -form interpretation unnecessary. Most 
useful instrument in TV servicing! Its basic technique 
has been proved by thousands of successful servicemen 
the world over. 

The Analyst enables any serviceman to cut servicing 
time in half, service more TV sets in less time, really 
satisfy more customers, and make more money. 

Model 1076. Net, $29995 
Available on Budget Terms. As low os $30.00 down. 

See Your B&K Disributor or Write for Bulletin AP16-R 

TVtîtoube,J1vt miHuTus 

Combines all the features of both 
the Model 1075 and Model A107 

COMPLETE R.F. and I.F. 

VIDEO TEST PATTERN 

COMPOSITE SYNC 

FM MODULATED AUDIO 

COLOR PATTERNS 

HORIZONTAL and VERTICAL 
PLATE and GRID DRIVE 

B+ BOOST INDICATOR 

HI-VOLT INDICATOR 

YOKE and HI -VOLTAGE 
TRANSFORMER TEST 

Also Now Provides: 

SWITCH -TYPE TUNER 

NEGATIVE BIAS SUPPLY 

AGC KEYING PULSE 

PICTURE TUBE MODULATION 

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

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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are tops in their field ...take your choice! 2 qkeÓTSPRAGUE DIFILM°t11&da/tó 

For maximum reliability 
and performance 

under toughest conditions 

SPRAGUE DIFILM® 
BLACK BEAUTY 

Sprague Black Beauty 
tubulars are missile -type 
capacitors. Actually, they 
are low cost versions of 
the famous Sprague ca- 
pacitors now being used 

in every modern military 
missile. Where positive 
reliability is important, 
make no mistake, use Black 
Beauty Difilm Molded Capac- 
itors! You get the most for the 
least with Black Beauties! 

Difilm Black Beauties are en- 
gineered to withstand the hottest 
temperatures to be found in TV or auto 
radio sets-in the most humid climates. 
Further, unlike straight polyester film tubulars, 
these capacitors operate in a 105°C environment 
-without derating! 

Black Beauty tubulars are tough units, too-no 
fragile shell to break-you can't damage them 

For extremely small 
size and exact 

original replacement 

SPRAGUE DIFILM3 
D R O If" 

The heart of these Sprague Difilm Capaci- 
tors can't be beat! It's a dual dielectric 
combination of Mylar® polyester film 
and special capacitor tissue-result- 
ing in capacitors which are superior 
to all other comparable tubulars. 
Sprague's rock -hard solid HCX® 
impregnant fills voids and pin 
holes in the film. Difilm ca- 

pacitors have high insula- 
tion resistance, low power 

factor, and excellent 
capacitance stability 

and retrace under 
temperature 

cycling! 

in 
soldering. For your convenience, every capacitor is marked 
twice ... no need to twist capacitor around to read rating. 

Sprague Difilm "Orange 
Drops" are a "must" for 
your service kit where 
only an exact replace- 
ment will fit. They are the 
perfect replacement for 
dipped capacitors now 
used by leading manufac- 
turers in many popular 

television receivers. And 
when a dipped tubular is 

called for, you'll find that 
Orange Drops outperform all 

others, safegua rding your work and 
reputation for quality service. 

Orange Drops are specially de- 
signed for easiest possible installation. 

Radial leads are crimped to assure neat 
mounting parallel to printed wiring boards .. . 

extremely small size makes them fit handily in 

tight spots. They'll beat heat and humidity because 
the solid, rock -hard capacitor section, double -dipped in 

bright orange epoxy resin, is well protected against 
moisture. A perfect team-mate for Black Beauty. 

±10% CAPACITANCE TOLERANCE IS STANDARD AT NO EXTRA COST 

Difilm Black Beauty and Difilm Orange Drops are 
packaged in sturdy, reusable rigid plastic Kleer-Pak® 
boxes. Your distributor is stocked in all the popular 
ratings. Order some today. You can count on Difilm. 

SPRAGUE® 
THE MARK OF RELIABILITY 
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Why are more Service -Dealers 
Switching toi F l EXACT 

REPLACEMENT 
TV ANTENNAS? 

because 
50 per cent of all TV sets made in the 
last 4 years are portables-sending 
more antenna replacement business to 
service -dealers every day. 

because 
with the JFD PA500 and PA515 Exact 
Replacement Kits, dealers are ready 
and able to service 90% of antenna re- 
placements for portables and tote -ables. 

NOW IS 
FOR 

because 
as JFD Exact Replacement Specialists, 
service -dealers can get out of the un- 
profitable "rabbit -ear" business-earn 
a profit on the antenna sale (at full 
mark-up) and on the installation. 

because 
with JFD guides, streamers, and sales 
helps, service -dealers get the merchan- 
dising know-how that nets them a 
bigger slice of the 3,500,000 dollar 
portable antenna replacement market. 

THE TIME TO WRITE JFD OR ASK YOUR JFD DISTRIBUTOR 
YOUR EXACT REPLACEMENT PROFIT PLAN PORTFOLIO! 

Check Sams Photofact folders 
for JFD Exact Replacement 

information. Only JFD keeps you 
up -dated with the 1960 Portable 

TV Antenna Guide covering 
every portable TV set made 

since 1956 (compiled and edited 
by Howard W. Sams & Co., Inc.) 

JFD ELECTRONICS CORPORATION BROOKLYN 4, NEW YORK 
JFD International, 15 Moore Street, New York, New York JFD Canada, Ltd., 51 McCorrnack Street, Toronto, Ont., Canada iN COMMAND OF THE MARKET 

THE BRAND THAT PUTS YOU 
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because 
they know 5 million antennas need 
replacement-that JFD HI-FI TV 
antennas assure them a bigger share of 
this profitable market. 

because 
JFD all-out advertising sells for them in 
powerful national mass media-such as 
Look, TV Guide, Successful Farming, 
Farm Journal, Progressive Farmer. 
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í 
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because 
JFD is the total antenna line with the 
right model, at the right price for every 
location-does the most for them in 
mile -shrinking performance and cus- 
tomer confidence. 

because 
JFD sales stimulators such as cloth 
patches, decals, mobiles, banners, dis- 
plays and direct mail give them the 
complete package to sell new customers. 

HOW MUCH INSTALLATION BUSINESS ARE YOU LOSING BY NOT SWITCHING TO 

JFD? THE TV ANTENNA LINE AMERICA KNOWS BEST! 
THE BRAND THAT PUTS YOU 

HI-FI HELIX 
Silver or Gold Anodized 

HI-FI BANSHEE 
Silver or Gold Anodized 

HI-FI FIREBALL 
Silver or Gold Anodized 

JFD ELECTRONICS CORPORATION , Brooklyn 4, New York 
JFD International, 15 Moore Street, New York, New York J=D Canada, Ltd., 51 McCormack Street, Toronto, Ont., Canada 
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IN COMMAND OF THE MARKET 



A.C. HOUSEHOLD ELECTRICITY 
Anywhere ... in your own car! 

Operates Standard A.C. 
Record Players 
Dictating Machines 

Small Radios 
Electric Shavers 

Heating Pads, etc. 
In your own car or boat! 

iour.rp;ryfi;l;l_ll:ullroip¡ 

FÓRDUCTS 
MODERN 
LIVING 

PLUG-IN TYPE 
PORTABLE 

INVERTERS` 
MODELS 
6-RMF (6 volts) 60 to 80 
watts. Shipping weight 12 
lbs. DEALER NET 
PRICE $33.00 
12T-RME (12 volts) 90 to 
125 watts. Shipping weight 
12 lbs. DEALER NET 
PRICE. 

. $33.00 
*Additional Models Available 

"A" Battery 

ELIMINATOR 
For Demonstrating and 

Testing Auto Radios- 
TRANSISTOR or VIBRATOR 

OPERATED! 
Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines-Equipped 
with Full -Wave Dry Disc - 
Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 lbs. 

DEALER NET PRICE $49.95 
MODEL 620C-ELIT ... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE . . . . . $66.95 

AUTO -RADIO 

VIBRATORS 
By every test ATR Auto. 
Radio Vibrators are best! 

and feature Ceramic 
Stack Spacers, Instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed, 
plus Highest Precision Con- 
struction and Workmanship and 
Quiet Operation! 

There is an ATR VIBRATOR for 
every make of ear! 

Ask your distributor for ATR's Low Priced type 1400, 
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or 
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST! 

There is a trim plate AI K CUSTOMIZED 

KARADIO 
Vibrator -Operated 
with Tone Control 

ATR KARADIO ... is 
ideal for small import 
cars or compact 
American cars! Unit 

is completely self-contained-extremely compact! Pow- 
erful 8 -tube performance provides remarkable freedom 
from engine, static, and road noises. The ATR 
Customized Karadio comes complete with speaker and 
ready to install. Can be mounted in -dash or under -dash 
-wherever space permits! No polarity problem. Neutral 
Gray -Tan, baked enamel finish. Overall size, 7" deep, 
4" high, and 61/2' wide. Shipping weight, radio set, 7 lbs. 
Model K-1279-12 for 12V Dealer Net Price. . $33.57 
Model K-1279- 6 for 6V Dealer Net Price. . $33.57 

Airplane Style Overhead 
Mounting under Cab Roof 

TRUCK 

KARADIO 
Excellent Tone, 
Volume, and Sensitivity! 
Compact, yet powerful. Fits 
all trucks, station wagons, 
most cars and boats. Just drill a / inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten- 
na upright. Yoke -type bracket lets you tilt radio to 
any angle. 

Extra -sensitive radio has 6 tubes (2 double -purpose), 
over -size Alnico 5 PM speaker for full, rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33 -in. stainless steel antenna. 
Neutral gray -tan enameled metal cabinet, 7 x 61/2 x 4 in. 
high over-all. Shipping weight 101/2 lbs. 
Model TR -1279-12A for 12V Dealer Net Price $41.96 
Model TR -1279- GA.for 6V Dealer Net Price $41.96 

NO PRINTED 
CIRCUITRY 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR 
WRITE FACTORY FOR FREE LITERATURE... 

AMERICAN TELEVISIONI RADIO CO. 
2.rs(/4 Peedirete Seoce 1931 
SAINT PAUL 1, MINNESOTA-U.S. A. 

cZeteu te ace 

EDITOR 
Dear Editor: 

The industrial article describing the 
"little black box" in the May issue is very 
well done, but he did not go far enough. 
After repairs are made on the Brown am- 
plifier and associated parts, adjustments 
must be made, just as on any TV set. 
Examples are the gain control, clamp 
adjust, span adjust, bridge adjust, dead - 
load adjust, and balance adjust. There's 
also the problem of testing for a "ground 
loop" caused by defective shielding in 
some remote location; this can cause hum 
because of line -frequency currents out of 
phase with another source. 

A VOM with 5000 -ohm A.0 impedance 
and an output -voltage jack is fine for 
in -circuit testing. Also, a megohmmeter 
for checking high -resistance leaks of 
shielding, and a high -sensitivity scope for 
checking spurious signals mixed in with 
AC input signals, are "life-savers" at 
times. 

FRED PARKER 
Milwaukee, Wis. 

Dear Editor: 
After reading the article about the 

ElectroniK continuous -control system in 
the May issue, I have a few comments 
and additions as follows: 

In working on the input circuit, re- 
member that the red wire in the thermo- 
couple lead is negative and the other 
color (which varies according to type of 
unit) is positive. 

The thermocouple output is rated in 
millivolts, not microvolts. 

The balancing motor, according to 
Honeywell, is a two-phase motor. 

Fig. 5 of the article shows a 1.5 -volt 
standard cell. Actually, this is a regular 
No. 6 dry cell. The instrument does use a 
standard cell, but the voltage is 1.08 
volts. 

In an emergency, the unit will operate 
on one 12AU7 with less sensitivity. 

The unit has a cold junction in the 
cabinet, which is shown in Fig. 2 but 
does not appear on your print. Also 
omitted was the standardization circuit 
(which is very important). 

We have about 70 or 75 of these units 
in our plant, some controlling gas fur- 
naces and others controlling electric 
furnaces. 

G. E. TAYLOR 
Sheffield, Ala. 

Thank you both for the additional de- 
tails. From your comments, we assume 
our TV expert did a pretty fair job on his 
first industrial electronics unit-Ed. 
Dear Editor: 

I have a suggestion for John R. Zanath 
of Aliquippa, Pa., regarding his recent 
technical question ("Skinny Admiral" on 
page 87 of the May issue). He doesn't 
need a width control. If he will change 
the 82K resistor going to pin 6 of the 

horizontal multivibrator tube to a 68K, 
he will have what he needs. 

This circuit is also found in the I6CU 1 

chassis. 
EARL A. HAMILTON 

Oklahoma City, Okla. 

We're sure John has his "tough dog" 
licked by this time, Earl, but there must 
be others who will benefit from your ex- 
perience. Thanks.-Ed. 

Dear Editor: 
I have two Citizens band transceivers 

similar to those described in the article 
"Inside CB Radios" in your May issue. 
Some of the circuits have improvements 
I would like to include in my models. 
Are complete schematics available for the 
models described in the May article? 

LEWIS HAWKINS 
Hawkins Radio & TV 
Dallas, Texas 

Circuits shown in the article were com- 
posites of typical transceivers, and were 
not intended to describe any specific 
brand. You'll be happy to learn, however, 
that complete PHOTOFACT Folders are 

now being produced for Citizens band 
units. 

Incidentally, don't forget that you must 
hold at least a second-class radio tele- 
phone license to perform any service that 
would affect the transmitting frequencies 
of such equipment. Ed. 
Dear Editor: 

You must have wanted some mail 
when you published the striking August 
cover. 

I've had many customers nearly as at- 
tractive as your model, and I give them 
all the same shuffle - into the back seat, 
or "It's much cooler in the shop - would 
you call me if the phone rings?" 

At first look, I saw "Setting Up for 
Auto Radio Service," but the thought 
came out, "Setting Up for a Bruised 
Noggin." Of course, the dog won't tell 
her husband or your wife, but there's no 
insurance against passersby. 

L. E. TRUAX 

Lawton, Okla. 

At risk of a stampede on Indianapolis, 
we'll let you in on a little secret: Our 
August cover girl is single, and storks 
in our circulation department (get in line 
for your subscription, fellows), so there's 
no husband trouble this time. As for wife 
trouble, you know your wife better than 
we do!-Ed. 

Dear Editor: 
On page .37 of your August issue is an 

item about servicemen marking unknown 
TV sets. I've been doing that for two 
years, relying on my knowledge of TV 
sets and the pictures in PHOTOFACTS as 
guides. 

The Fixit Shop 
Chicago, Ill. 

We always 
intelligent and 
you're the first 
a telepathist!- 

RICHARD W. RUBIN 

knew our readers were 
progressive. Dick, but 

to indicate capabilities as 

Ed. 
Please turn to page 20 

kit for YOUR CARI 
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NOW 

NEW 

A HOME TV ACCESSORY WITH 
MASS CONSUMER APPEAL 

Blander -Tongue TV/FM POWER BOOSTER* 

Model BTA...only $18.95 
OFFERS MORE GAIN THAN EVER BEFORE POSSIBLE AT SUCH A LOW PRICE 

MASS CONSUMER APPEAL 

Sells in volume in small town, big city, prime or weak signal areas Improves 
TV (black & white or color) and FM reception by boosting signal strength. (7 to 
9 db, channels 2-13; 4 to 8 db FM) Installs in seconds with only a screwdriver 

Features stripless 300 ohm terminals and "on/off" switch Employs low -noise 
frame -grid tube Works with indoor or outdoor antennas Improves per- 
formance of 2, 3 and 4 -set installations 

SELLS ON SIGHT-TAKE IT ALONG ON SERVICE CALLS 

Sell it on house calls, or over-the-counter. It's easy to demonstrate the dramatic 
improvement it provides. 

engineered and manufactured by BLONDER -TONGUE, 9 Alling Street, Newark 2, N. J. Export: 

EFFECTIVE 
NATIONAL ADVERTISING ' TV Guide r- Electronics 

World * Radio -Electronics' 
Popular Electronics * Elec- 
tronic Technician * PF Re- 
porter % Home Furnishings 
Daily - Electrical Merchan- 
dising Week t Radio & Tele- 
vision Weekly ... plus a host 
of sales aids. 
Spark your fall sales drive 
with the BTA-Contact your 
Blonder -Tongue distributor, 
or wire, phone, write for 
details. Dept. PF -10 

Morhan Export Corp., New York 3, N. Y. 

October, 1960/PF REPORTER 15 



The growth of the entire Electronic 

in famous 

THIRTY YEARS AGO PH I LCO REVOLUTIONIZED THE .RA! to 
NDU k 1 

- r s ++ he first 
reliable quality table model to be mass-produced in America. From that 
day forward, table model radios became big business! 

Think back ... think how much this one Philco development has con- 
tributed to the growth of your service business. Yet it's just one example 
among many, many Philco "Firsts" that have resulted in increased 
profit opportunities for you. Similarly, the proven reliability of Philco 
parts, tubes and accessories protects your profits, and builds good will. 

k 

For all your servicing needs, look to 

P H I L... C O THE FIRST NAME IN ELECTRONICS 

...THE LAST WORD IN QLJAL...ITv' 

SEE YOUR PHILCO DISTRIBUTOR 



Service Business is reflected 

Here's Just One 
Example ...the Famous Philco 
"Baby Grand" Introduced by 

Philco in 1930 
With the "Baby Grand", Philco solved the problem of 
building a quality radio in compact size that could be 
mass-produced a7, a price millions could afford. It started 
a whole new phase of the radio business, and in the same 
year -1930 -Philco also introduced the 

FIRST TONE CONTROL 
-another famous Philco first ! 

PH I LCO Accessory Division 
WORLD-WIDE DISTRIBUTION 
Service Parts Power -Packed Batteries Universal 
Components Long -Life Tubes Heavy -Duty Rotors 
Star -Bright 20/20 Picture Tubes Long -Distance An- 
tennas Appliance Parts Laundry Parts Universal 
Parts and Accessories 

PH I LCO 
I=M moue Gor Qia4 fite 2i/ored 9i 



CDE rotors get 



the biggest customer reception! 
CD Rotors have the power to end your 
service problems ... because they are de- 
signed with a direct line of power that 
out performs them all. Even in the storm- 
iest, snowiest areas, you can just install 
them and forget them. CD Rotors give 
clear -as -a -"bell" reception that's trouble - 
free, longer lasting, require no call-backs. 
So order your CD Rotors today ... you'll 
shout their praises from the roof -tops! 
Write for Catalog ,1630 to Cornell- 
Dubilier, South Plainfield, New Jersey. 

CORNELL- DUBILIER 
ELECTRONICS DIVISION Fee,E l e c t r I c C o m p a n y 

C DfE 



e 

MINIATURE 2 -WAY RADIO 

SYSTEM Keeps YOU in 

CONTACT in ANY Situation; 
ANY TIME, ANYWHERE! 

the SEISCOR 

TemiarN 
is a portable 

industrial quality 
communications sys- 
tem that becomes a 

part of your wear- 
ing apparel. It is 
engineered for 
short-range applica- 
tions where depend- 
ability and conveni- 
ence of use are 
essential. Precision 
circuit and durable 
construction provide 
extremely low main- 
tenance and trouble - 
free operation! 

Fully transistor- 
ized printed 
circuit 
Crystal - 
controlled 
superheterodyne 
receiver 
Crystal - 
controlled 
transmitter 
Long battery life 
For any single 
mc., A.M. 
No license required on 21 mc. units. 

Let Seiscor Engineers analyze your short-range 
communications problems. Example: Special 
units have been designed into protective cloth- 
ing for crash -crew fire fighters. 

FIND OUT TODAY HOW TELE - 
PATH CAN IMPROVE YOUR SHORT 
RANGE COMMUNICATIONS! 
Write for name of nearest TELEPATH 
dealer, and complete information on 
versatile TELEPATH communications. 

f 
MODEL HR 

Hardhat with built-in 
transceiver, antenna, 
earphones and mike. 
High and low noise 
level models available. 

MODEL BR 

Belt -clip transceiver 
and headset with built- 
in antenna, earphones 
and mike. High and low 
noise level models 
available. 

f equency between 20-55 

A DIVISION OF SEISMOGRAPH SERVICE CORPOºAT,ON 

BOX 590, TULSA, OKLAHOMA 

Letters 
(Continued from page 14) 

Dear Editor: 
Glancing through the August issue, I 

stopped to read the item, "Nerves of 
Steel," in the Dollar and Sense Servicing 
column. I must say I read this with some 
slight amazement, if not downright 
amusement. No offense meant, but ap- 
parently Mr. Groves hasn't been around 
much, especially out in the small towns. 
Just ask any of the thousands of serv- 
icemen who run one-man shops in the 
small towns scattered over the nation, 
and they'll tell you what I mean. 

I have been in this game for about 35 
years, and have serviced radios and TV's 
in cities like Chicago and all the way on 
down to small country villages. I have 
yet to find any place where a service 
bench can be put so that some "helpful" 
customer won't get to it while you are 
working on his set. This is especially 
true in small towns where everybody 
knows everybody else. 

I have tried signs, gates, counters, 
brick walls, barbed-wire barricades, etc., 
all to no avail. Sometimes they come 
through torn and bleeding, but come 
through they will! Yesterday, while check- 
ing the tubes in a man's set as he stood 
between the set and the tube checker, I 
deliberately stepped on his feet eight dif- 
ferent times. Did he move? He did not. 
He didn't even pull his feet back. 

Of course, the old trick of a charged 
filter left "accidentally" lying on the 
corner of the bench sometimes deters 
them for a few minutes, but not for long. 
They crawl off into a corner somewhere 
and lick their wounds like an injured pup, 
and then they come right back for more 
-never even realizing what hit them in 
the first place. 

We love it, though, and after the first 
hundred years you get used to it. Also, 
I have found that the ones who are al- 
lowed to hang their chins over your 
shoulder while you work on their sets 
never complain about the bill. 

M. D. CUMMINS 
Cummins Radio & TV Service 
Neosho, Mo. 

Here's Joe's answer: "1 practiced what 
1 preached - and quite successfully - 
in a small town for a number of years. 
My only barricade was a four -foot open- 
ing with a hunk of chain from which was 
hung a "Danger - High Voltage" sign. 
My bench ran at 90° from the counter 
and practically touched it. Don't know if 
it was the layout, the ease with which 
customers could observe me working 
without standing over my shoulder, or 
what - but we made it."-Ed. 
Dear Editor: 

Like most TV technicians, I'm usually 
"too busy eating the soup to praise the 
cook." But keep up the good work! 

I'd like to comment about Joe A. 
Groves' article on Voltage Analysis of 
Transistor Circuits in the August issue. 
I get the feeling that Mr. Groves is 
among the authors who believe television 
technicians are having tremendous diffi- 
culties with the understanding of transis- 

tors! Personally, I find them fascinating 
and easy to understand (as compared 
with some vacuum -tube circuits!), and 
feel that inferences should lean toward 
their simplicity rather than suggesting 
that they are confoundingly complex. 

Second, it seems as though Mr. Groves 
is suggesting to ignore all other test 
equipment in transistor troubleshooting. 
A scope may not have beat him to the 
ultimate solution, but a dead oscillator 
or an improper bias causing distortion 
would be spotted with a scope very 
easily. I am a scope advocate, as is 
obvious, but I never fail to call on my 
VTVM, sig-gen, or screwdriver when the 
situation warrants. So, while all points 
are well taken concerning VTVM use, I 
do feel that other test equipment should 
not be ignored - either on the bench or 
in instructive articles. 

Nevertheless it was an excellent article, 
and I'm sure many of your readers will 
he helped by it. 

JAMES W. BURLINGAME 
Pawn Television 
Tacoma, Wash. 

Surprisingly, there are still many serv- 
icemen who need to be coaxed to "get 
their feet wet" in transistor work. We're 
delighted to hear from a deep -water 
swimmer!-Ed. 
Dear Editor: 

Ordinarily I am just an easy-going 
serviceman, trying to do a good job and 
get along with everybody. But Robert 
W. McAloan's letter in the April Letters 
to the Editor column got me a little 
bit worked up. When he described how 
he fixed a TV set that none of the full- 
time fellows could fix, he gave a prime 
example of the type of service rendered 
by some part-time "experts." 

He mentioned that he found the fine- 
tuning belt of the set lying on the bottom 
of the cabinet, and went on to say that 
it was fixed simply with rubber cement 
and shoemaker's thread. I nearly laughed 
myself sick at this. It reminded me 
of the old farmer who kept his Model 
T running by tying it together with baling 
wire and pasting it with spit. I would 
call this the shoddiest kind of workman- 
ship, and if I couldn't go to the simple 
expedient of getting a new belt for the 
customer, I would get out of the service 
business! 

R. W. OSTERLAND 
Service Manager 
A and H Radio -TV -Electronics 
"Ask Your Neighbor, We Repaired His" 
Aurora, Ill. 

You have a good point, Ronnie, hut it 
still doesn't explain why the previous 
servicemen didn't find the trouble! Fur- 
thermore, Mr. McAloan assures us his 
customer is well satisfied with the results 
-and, after all, isn't that the important 
thing?-Ed. 
Dear Editor: 

I enjoy PF REPORTER very much, and 
would like to see an article explaining all 
about delay lines and their uses in indus- 
trial electronics. 

ANTHONY RUOPPOLO 
New Haven, Conn. 

Anyone second the motion?-Ed. 

20 PF REPORTER/October, 1960 



Need to 
know more about 

TRANSISTORS? 

LET 
RCA 

TRAIN YOU AT HOME 
in semiconductor physics and transistor applications 

RCA Institutes Home Study School now has a 
new course created for men and women in the 
field of electronics who realize the growing im- 
portance of semiconductor technology. The new 
course covers transistor characteristics and 
testing methods ... prepares you to move up 
in your job as you increase your knowledge 
and skills. 
RCA's liberal Pay -As -You -Learn Plan is the 

etlei 
eak. 

SEND FOR THIS 
FREE 64 -PAGE 
CAREER BOOK 
TODAY! 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

The Most Trusted Name in Electronics 

most economical possible home study method 
because you never pay for lessons that you do 

not receive! You pay for your next study group 
only when you order it! Should you drop out 
at any time, you do not owe RCA Institutes 
one penny. 
Courses also available in Electronic Funda- 
mentals, TV Servicing, Color TV, and Elec- 
tronics for Automation. 

LICENSED BY THE UNIVERSITY OF THE STATE OF NEW YORK 

RCA Institutes, Inc., Home Study School Dept. PF-XO 

350 West Fourth Street, New York 14, New York 

Please rush me your FREE illustrated 64 -page book "Your Career 

in Electronics", describing your home training programs, includ- 

ing complete information on the new Transistor course. No obli- 
gation. No salesman will call. 

Name Age 
(please print) 

Address 

City Zone State 

Korean Vets: Enter discharge date 

CANADIANS-Take advantage of these same RCA Institutes courses 
at no additional cost. No postage, no customs, no delay. Send cou- 
pon to: RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 
9, Quebec 
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TV Shop Owners AL GOGEL and TOM WALSH Say . 

"Performance and flexibility 
why we prefer 

Al Gogel is a co-owner of Ferguson Television 
Sales and Service Company, Ferguson, Mis- 
souri, and Florissant Television, Florissant, 
Missouri, suburbs of St. Louis. After training 
at the American Television School, he started 
his own service shop. 

Nine years ago, Al teamed up with Tom Walsh 

and opened the store in Ferguson. They re- 
cently expanded into a new store in adjoining 
Florissant, and now employ one bench tech- 
nician and three servicemen, with three trucks 
making 25 to 30 calls a day. They handle the 
warranty work on auto radios for the area's 
four major new car dealers, plus repair work 
for other dealers and used ear lots. 
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...two good reasons 

MALLORY components" 

`t 1n our business, using quality replacement 
parts is as important to steady growth as 
fast, courteous service is. That's why we use 
Mallory parts whenever we can; we know 
we can depend on their quality. We particu- 
larly like the Gem tubular capacitors and 
Sta-Loc® controls. 

"There are two good reasons why we prefer 
Sta-Loc: first, naturally, is performance. 
There's never a call-back on these controls. 
Second, there's their flexibility. We can get 
any control we need with Sta-Loc-immedi- 
ately-without having to check every dis- 
tributor in town." 

Stop Callbacks with These 

Quality Mallory Products ... 

FP ELECTROLYTICS 

The original 85°C 
capacitor. Etched 
cathode construc- 
tion-standard in 
FP's at no extra 
cost-assures hum - 
free performance. 
High ripple cur- 
rent ratings. 

GEMS 

5 rugged, moisture - 
proof Mallory 
"Gem" tubular ca- 
pacitors in a handy 
dispenser that 
keeps your stock 
fresh, clean, easy to 
find; prevents kinks 
in lead wires. 

RMC DISCAPS5 

Made by the 
world's largest pro- 
ducer of ceramic 
disc capacitors. 
Long the original 
equipment stand- 
ard. Supplied in a 
handy 3x5" file 
card package. 

Thousands of technicians have discovered 
that the flexibility of Mallory Sta-Loc con- 
trols spells real convenience. You can get any 
of over 38,000 types of single or dual con- 
trols-even the hard -to -find ones-made to 
order by your distributor in just 30 seconds. 
No more shopping, no more waiting. Con- 
venient, too, because you can replace the 
line switch by itself, without unsoldering the 
control connections. As for dependability, 
you can always depend on Sta-Loc controls 
to work long and quietly. 

Whatever your component needs, your best 
bet is your Mallory distributor. He has the 
widest line of Mallory quality products at 
sensible prices. 

Distributor Division 

P.R. MALLORY BCa Inc. 

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

TC TUBULAR 
ELECTROLYTICS 

Economically 
priced filter capaci- 
tors. Top perform- 
ance proved in serv- 
ice and backed by 
years of Mallory 
experience. Her- 
metically sealed. 

GOLD LABEL® 
VIBRATORS 

The quietest vibra- 
tor ever made . . 

for the best in 
radio servicing. 
Buttonless contact 
design gives long- 
est life, sure starts 
for sure customer 
satisfaction. 

MALLORY 
MERCURY BATTERIES 

Unequalled for 
transistor radios 

last several 
times longer, give 
steady power, stay 

live" for years 
when idle. "First 
in space" in U. S. 
satellites. 

*Trademark of Radio Materials Company, 
A Division of P. R. Mallory & Co. Inc. 
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Your votes made these Raytheon tubes 

6X8 

RAYTHEON 

D UNILINE/ 
FIRST IN QUALITY 

1111 
I 

6AX4GT 6CB6A 

RAYTHEON 

D UNILINEa 
FIRST IN QUALITY 

le 

[RAYTHEON 

D UNILINEa 
FIRST IN QUALITY 

JOi 
6AU4GTA 6BQ6GTA/B 

THE TEN MOST 

1IJi1SJ]iI I I AII[R -Raytheon's new standard of 
receiving tube quality is the result of your votes in our 
Crusade Against Call -Backs. 

Raytheon took the ten tube types you voted to be the greatest troublemakers 
(regardless of brand) and made them the front-runners in our new line of tubes- 
UNILIN E. With new improvements, new packaging, and a unique sampler "Ten - 
Pack," these tubes were introduced to the market only three months ago. Result? 
Tremendous acclaim from every section of the industry! 

UNILINE receiving tubes give you trouble -free performance, highest quality 
in the industry, happy service customers ... minimum call-backs.* You can prove 
UNILINE superiority to yourself ... simply call your Raytheon distributor today! 

*See your distributor for literature describing unique Uniline features. 



6SN7GTB 

RAYTHEON 
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6AU4GTA 

4w41AnT 

RAYTHEON COMPANY 
DI STRIBUTOR PRODUCTS DIVISION 

WESTWOOD, MASSACHUSETTS 

"Take 
10 
and 
See" 



GIVE YOUR STORE THE 
WITH NEW EYE- 

ELECTRONIC. iEii`YiCE 
), "Y p]'C7}c4rvliJFAel 69,ìt8Cü.Cí,3f16` 

eeuCK-aArrnE ilv°111541 
MTV« TIMES 

<:. CHUM EN INSTALLAfl°NS 

PROSPECTS WILL STOP...LOOK...ENTER YOUR STORE 
when they see this attractive full -color window exhibit. 

PUT YOUR WINDOWS, COUNTERS, CORNER AREAS TO WORK 
SELLING TV SERVICE! LET PROFESSIONAL -DECORATOR SKILL 

INCREASE YOUR CUSTOMER LIST! 
EIIRTY-FOUR display pieces are in - I eluded in this year-round General 

Electric program to build customer traf- 
fic for your store or shop. All displays 
are handsomely processed in full colors. 
Many are reversible, with a different 
message and color treatment on either 
side. The range of decorative combina- 
tions that can be made up for window, 
counter, wall, or corner is almost unlim- 
ited. You can have a new display treat- 
ment every week in the year, if desired! 

Easy -to -follow instructions show you 
how to create a number of attractive ef- 
fects. Every grouping will be modern, 
lively, interesting-sure to draw atten- 
tion, packed with "sell" that pays off in 
more service, tube, and parts business. 
Now - at low, low cost - step out ahead 
of other shops that don't advertise! See 
your G -E tube distributor! Or use the 
coupon to order direct! Distributor 
Sales, Electronic Components Division, 
General Electric Co., Owensboro, Ky. 

PROFIT BY 

SERVICING 

PORTABLES! 
Use this kit of full - 
color stand-up dis- 
plays - one large, 
three small-to draw 
customers who want 
good service fast! 

SELL MORE TUBES 

AND MORE 

SERVICE! 
Four colorful die -cut 
cards feature the im- 
portance of tubes 
and tube testing ... 
with you as the ex- 
pert to consult. 

THERE'S MONEY 

IN HI-FI 

SERVICE! 
You want your share, 
and these full -color 
displays will help 
you get it. All are 
keyed to music and 
your audio facilities. 

GET THOSE 

AUTO -RADIO 

DOLLARS! 
Keep them from roll- 
ing on by! Motorists 
will pull up at your 
shop when they see 
these effective serv- 
ice reminders. 



LOOK OF TOMORROW 

CATCHING G -E DISPLAYS! 

Hi-Fi - STEREO 
SERVICE 

RADIO 
'^ TUBES 

GAIL. o ì FOR 

PROFESSIONAL 

AUTO RADIO REPAiII 

end n 

In tube, 
FOR T. 

iLAIA DAYUIÉ 
t9CTIIE Min 

.. CE/tiTIH UfLMü1T16M3 

THAT "DRESS -UP" LOOK INSIDE! Mutwi 
color interior (I lay to tell your service 

$8.00 DECORATES YOUR 

STORE FOR A WHOLE YEAR! 

That's the bargain combination offer 
on both packages below! Mail coupon 
at right to the Chicago warehouse 
address given. Individual display - 
package costs are: 

ETR-2244. "Dress -up" decorator 
package for store window and inte- 
rior, 18 pieces in all, as shown in two 
large pictures across top. $5.00 

ET R-2313. "Self -Merchandiser" 
package of service -specialty kits, 
each with four stand-up cards, as 
shown in vertical illustrations at left. 
16 pieces in all. $5.00 

Alt MAKig 
MpltflS 

General Electric Company 
8 3800 N. Milwaukee 

Ave Chicago 41, Illinois 

Kindly ship me 

C' ETR-2244 at price of $5.00 each. 
ETR-2313 at price of $5.00 each. CI Combinations 

(both the above) of $8.00 per pair. Mycheck 
money order Is enclosed for the required amount plus any sales or use tax applicable 

in my area. 
MY NAME 

STREET ADDRESS 

111 
CITY AND STATE I 

AL air Mr_ ANIN mrAley 

Progress /s Ow- Most important Product 

GENERAL(96)ELECTRIC. 



BEFORE YOU TOUC}LTHAT CHASSIS . . 

THINK 
DON'T THINK- 

WORK 
LET THE BOSS 

DO THE THINKING 

Here's a sign that 
hang in a TV service 

should never 
shop. It natu- 

rally doesn't make sense in a one- 
man shop where the serviceman is 
his own boss, and it doesn't apply 
any better to technicians employed 
by a larger shop. The boss isn't in- 
terested in doing the thinking for his 
men; when it comes to troubleshoot - 

ing TV sets, a serviceman earns his 
pay mostly by being able to reason 
out problems for himself. 

Yet, many inexperienced service- 
men are so anxious to begin working 
on a set that they leap to conclusions 
about where the source of the trou- 
ble might be. Once this snap judg- 
ment is made, they stick doggedly to 
it, working on the suspected circuit 
until they become discouraged. Men 
with more experience have generally 
learned to sit back and size up the 
situation more carefully before tak- 
ing action. This involves many steps 
-critically looking at the picture, 
carefully adjusting various controls, 

1 
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INTEGRATOR 

2 

5V I3 

95V 

VERT MULI 

12BH7 
8200 6 

mi -25V!- 
75V 

510K 

.033 T 

2200n 

150K 

FROM LV 

POWER SUPPLY 

VERT 
HOLD 

1 meg 

HEIGHT 
2.5meg 

R9 270K 

.1 

--+--TOVERT 
OUTPUT 

- .047 

8200 n 

-- 8200 
mmf 

20mfd 

68K 

39K 

C96z.047 

1 

245V 
SOURCE 

80m1d 

BOOST 

TO PLATE OF 
AUDIO OUTPUT 

studying the schematic, recalling 
similar past experiences, and per- 
haps turning to reference books if 
needed to "get the wheels turning." 
This approach seems complicated, 
but it takes only a short while and 
enables you to begin working much 
closer to the seat of the trouble than 
you might believe possible. 

I can recall many instances where 
I was able to save time by mulling 
over the problem before plunging 
into activity. For example, we once 
had a split -chassis Philco set in the 
shop for repairs to the horizontal 
circuit. While "cooking" the receiver 

Please turn to page 86 
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047 

SYNC 
SEP 
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HORIZ AFC 
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OV t1f; 
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OV 
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10V3 
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Tmmf 

200V 

2200 n 

22K 

10K 

3900o 

260V 
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mmf 

100K 

TO 

470ÓINTEGRATOR 
mmf 

.01 
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100K 
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4. 7 meg 
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MULI 

Fig. 1. Poor filtering of B+ supply to vertical multivi- 
brator caused tunable hum to appear in audio output. 
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Fig. 2. Which component would be most likely to cause 
vertical roll, followed by severe unbalancing of AFC? 



The hardest thing to repair is your reputation 
Your reputation is the difference between success and 
failure in your business. Westinghouse helps you main- 

tain your reputation by designing its chassis with you, 

the service technician, in mind. 
When our engineers put a chassis together, a member 

of the factory service department represents you. He 

looks at the design from your point of view. He sees to 
it that the components are arranged to make it easy for 
you to give maximum service to your customers. 

Examine a Westinghouse chassis. One large PC board 
-the exclusive Westinghouse See-Matic -contains 80% 
of all circuits, with all component information on the 

working side of the board for easy reference. There are 

B+ jumpers for easy isolation of shorts. All high -voltage 

transformer connections are clearly marked and are ac- 

cessible outside of the cage. 
The easier Westinghouse chassis are to repair, the 

better your reputation will be ...and ours, too. 

For complete information about Westinghouse Tech - 

Lit Factory Direct Mailing Service, write to Service 
Dept., Westinghouse Electric Corp., Metuchen, N. J., or 
your Westinghouse distributor. 

YOU CAN BE SURE...IF ITS Westinghouse 

Westinghouse Furniture TV & Stereo 
Westinghouse Electric Corp., TV-Radio Division, Metuchen, N.J. 
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causes and cures for 

(A) Mild "gray -out" is false negative. 

Fig. 1. Three 

Negative pictures have long 
plagued novice technicians and "old 
pros" alike. When a set comes into 
the shop with this trouble, some 
consider it a "dog" from the start. 
This attitude stems from a lack of 
understanding of the fundamental 
principles involved, as well as from 
a misinterpretation of the visual 
symptom. 

Quite often the trouble symptom 
shown in parts A and B of Fig. 1 

is misnamed a "negative picture," 
although it is definitely not the same 

How to pinpoint defects that produce this 

(B) Stronger "gray -out" shows ringing. 

picture symptoms commonly described as 

as a true negative image. Notice that 
the original black tones are still 
present, but the whites have turned 
to gray, and ringing within the cir- 
cuit has produced "trailing whites" 
that give the picture a negative ap- 
pearance. On the other hand, a true 
negative picture (Fig. IC) is formed 
by a simple reversal of dark and 
light tones, with ringing usually 
slight or absent. True and false nega- 
tive pictures may stem froth some- 
what related causes, but the two 
symptoms are different enough that 

(C) True negative picture is reversed. 

being negative. 

the distinction between them is im- 
portant in troubleshooting. 

Understanding Symptoms 

Close scrutiny of the image on 
the picture tube will reveal clues 
to the nature of the fault producing 
the negative picture. While this 
won't necessarily pin down the 
trouble to a specific component or 
stage, it will tell you what to look 
for in tracing the trouble to its 
source. 

FINAL 
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GRID 

TO SOUND VIDEO AMP 

6U8 c2 
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3900n 

80V 
30 mmf 

§ 33K 

TO AGC 

KEYER 
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SEP 

8.5V 
P -P 

3d1, 

VIDEO OUTPUT 

6805 

7 8 

Op3t9 

115V 
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1800 n 

7506 

115V 

V 
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255V 

n 

135V 
P- P 

301, 

V TO 
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Fig. 2. Stages usually involved in tracing negative pictures to their source. 
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misleading symptom .... by Joe A. Groves 

The "gray -out" symptoms in Figs. 
1 A and 1B invariably point to a 

condition of tube saturation or ex- 
cessive drive. Reducing input signal 

strength, adjusting the AGC control, 
or clamping the AGC line helps 
to isolate the affected stage. If any 
of these tests alter or remove 
the negative -picture symptom, the 
trouble is usually in the RF, IF, or 
AGC section. However, it is also 

possible for the fault to lie in a 

video amplifier stage. 
A true negative picture (Fig. 1C) 

may result from signal rectification 
in the last IF stage, or may pos- 
sibly be due to the addition or sub- 
traction of a stage of video ampli- 
fication. You may wonder how an 
additional stage can be created. For 
now, let's just say a video stage 
may become a negative amplifier. 
(We'll soon explain how this hap- 
pens.) As for subtraction of a stage, 
the signal will occasionally be 
coupled through a dead video ampli- 
fier by means of stray capacitance; 
since it is not inverted in this pro- 
cess, a negative picture will result. 

If the black and white tones in 

the negative picture are rich and 
clear, as shown in Fig. 1C, this 
generally points to rectification in 
the last IF. A very faint image - what you might call white and 
whiter -than -white - means the loss 
of a stage or a negative -amplification 
effect. We'd show you a picture of 
this last symptom, but the amount 

(A) Scrambled video results when R8 is 
56 ohms. Visual symptom is like Fig. 1B. 

Isichoes 

,4em=40ge 
Fig. 3. Nearness of video to blank- 
ing level in W3 indicates trouble. 

of contrast in the image is so slight 
as to render it practically invisible. 

Troubleshooting the Circuits 

Up to this point we have con- 
sidered only the general nature of 
the troubles which can produce cer- 
tain symptoms. Before going further, 
let's take a brief look at the circuitry 
involved in tracing a negative - 
picture problem to its source. 

The circuits chosen for this an- 
alysis are shown in Fig. 2. The two - 
stage video amplifier is a little 
unusual these days, but it presents 
no special troubleshooting problems; 
the extra stage just provides one 
more place for trouble to develop. 
(You'd follow the same general 
servicing procedure if the chassis 
had only one video amplifier and 
a cathode -driven picture tube.) 
Notice that the final video IF stage 
has been included in the schematic, 
since it plays a major role in many 
negative -picture troubles. 

Take a critical look at waveforms 
W1 , W2, and W3. These are your 

(B) When R8 is 10K, setting contrast 
at minimum produces this waveform. 

main guideposts in analyzing nega- 
tive -picture troubles. Of course, you 
should be quite familiar with normal 
composite video signals; but study 
them anyway. (For you fellows who 
haven't got around to using your 
scopes yet - dust 'em off and get 
with it! When you're tracing these 
troubles, voltage readings don't often 
mean what you might expect them 
to.) 

See how the "blacker -than -black" 
sync -pulse region in W1 and W2 
occupies roughly 25% of the total 
signal amplitude. On the other hand, 
W3 is an unconventional waveform 
with compressed sync pulses, indi- 
cating that the 6BQ5 video output 
tube is deliberately being driven into 
saturation by the sync portion of 

W2. This mode of operation in- 
creases the available video drive to 
the CRT, and yet it does not inter- 
fere with synchronization because 
the sync take-off point is on the 
input side of the 6BQ5. 

Note that the black level (traced 
by the bases of the sync pulses) is 

well separated from even the "black- 
est" peaks of the video information. 
Malfunctions which produce nega- 
tive pictures alter this relationship - sometimes quite drastically. 
"Gray -out" 

Probably the most common symp- 
tom to be interpreted as a negative 
picture is the "gray -out" effect 
shown in Figs. 1 A and 113. This 

Please turn to page 82 

(C) The plate signal becomes inverted 
when the contrast control is advanced. 

Fig. 4. Waveforms produced by use of various plate -resistor values in the output stage. 
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Across the Bench 

by Stan Prentiss 

Wider, taller, and originally even 
more expensive than many of today's 
color receivers, the 1950 -model 
DuMont RA -109 series gave the 
buyer a lot of TV set for his money. 
The big, L-shaped horizontal chassis 
has 35 tubes (including CRT, but 
not counting four receiving tubes 
in the radio tuner) - at least a 
dozen more than the average of its 
contemporaries. Dual dampers, two 
high- and two low -voltage rectifiers, 
and a pair of horizontal output tubes 
partially account for the "extras," 
but this doesn't tell the full story. 
These receivers also have such for - 

FRON 100 mm 
PLATE OF 

SYNC AMP 

iov mom- 
ERIN 

t-lOVilimousl 

III 
gotten luxuries as four video IF's, 
three sound IF's, two audio ampli- 
fiers besides the output stage, a 
separate AGC detector, and a DC 
restorer. The three -tube "front end" 
is an efficient lnputuner that con- 
tinuously tunes all VHF TV chan- 
nels and the FM radio band. A final 
touch of splendor is a massive power 
transformer with a built-in voltage - 
regulating feature. 

Notwithstanding the great ad- 
vances made in TV receiver design 
since 1950, this group of old Du - 
Monts can be put back in such 
excellent shape that you wouldn't 
realize their age. True, these re- 
ceivers have their weaknesses, and 
perhaps their problems are more 
numerous than those which modern 
sets will have 10 years from now. 
However, if you replace weak tubes, 
leaky and shorted paper tubular 
capacitors, off -value resistors, etc., 

ri an 
limner 
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6BC5 

22m 

7500n 

47K 
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68K 
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mtd 

320V 

DE& 
many an old RA -109 will continue 
to render highly useful service. Of 
those under my wing, I have yet to 
see the first one sold, traded, or 
discarded. The same goes for the 
companion RA -112 and RA -113 
series which were made the same 
year, but have "only" 26 tubes. With 
a little care, you can do well by 
these receivers, and make a solid 
buck in the process. 

A Typical Shop Job 

I hadn't seen this particular RA - 
109 in almost two years. The last 
time, it had been in for repairs to 
the sound section. After I replaced 
several leaky bypass and coupling 
capacitors and one electrolytic, a 
good crystal -accurate IF and dis- 
criminator alignment turned the 
trick. Audio was pure, and the 
magic -eye tuning indicator on the 
output side of the discriminator 

HORIZ DISCH 

n B 6SN7GT 

HORIZ 
DRIVE 

-14V BOOST 

TO 

V27 V28 

HORIZ 
OUTPUT 

Fig. 1. Horizontal AFC and oscillator section of RA -109 Chassis, showing normal voltages and waveforms. 
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IANDSOME 
revealed excellent tracking of sound 
and picture - no mean accomplish- 
ment in an elderly split -sound re- 
ceiver! This surely wouldn't have 
happened if I had tried aligning the 
sound IF stages by ear. 

This time, the customer's com- 
plaint was "no picture," but she 

added that reception had been 
generally bad before the picture 
went out completely. I recalled that 
she had moved to a new house last 
year, and emphatically did not want 
to adorn her brand-new chimney 
with an "ugly outside antenna." 
Could I do something? "I'll be right 
over," I told her. 

At the scene, I found worse 
trouble than I had bargained for; 
there was no raster at all. A quick 
check of the horizontal oscillator, 
output, damper, and high -voltage 
tubes showed them to be weak, but 
none were in such poor condition as 

to cause complete loss of high volt- 
age. Since I suspected that any 
failure other than tubes would be a 

whopper after so long a time without 
service, I asked permission to take 
the set out and give it a thorough 
overhaul. 

"If the picture tube is all right," 
she responded, "go ahead." My 

tester showed that it was, so I 

hauled the old-timer back to the 
shop. 

On the Bench 

First, I tested the remaining tubes 
in the receiver by substitution and 
found six more that could stand 
replacing. Then I fired up my oscil- 
loscope. While waiting for it to 

warm up, I checked the seven DC 
outputs of the low -voltage power 
supply (four positive and three neg- 
ative) . All were well within toler- 
ance, according to PHOTOFACT 

Folder 110-7. At the end of 15 

minutes, I figured that the DC 
amplifiers of the scope had warmed 

up enough to become stabilized, and 
checked to make sure there was no 
up-and-down motion of the hori- 
zontal sweep line across the graticule 
when I varied the vertical gain. 
(The input terminals were shorted 
during this test.) 

Then, taking scope probe in hand, 
I searched for the horizontal section 
(Fig. 1) and soon located the plate 
of the horizontal oscillator V26. 
"What have Ti'e here?" I mused. As 

shown in Fig.I 2A, the trace line rose 
to somewhe above the 300 -volt 
level, but th re was no sign of an 

output wave orm. Since the plate - 
supply voltage was obviously more 
than adequate, I knew immediately 
that the tube was not conducting. 

At the screen grid, where there 
should have been more than 200 
volts DC, I found practically zero 
(Fig. 2B) . Here was the trouble; 
the screen vas shorted to ground. 
I solved the problem quickly by 

just clipping the ground lead of 

C114 with a pair of side cutters. 
The scope trace bounced up to a 

Please turn to page 72 
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Fig. 2. Waveforms with C114 shorted. 
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Fig. 3. Unusual circuit for separate detection of AGC and sync inputs. 
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A control's total resistance should 
be measured across terminals A and 
C, and its taper or variable action 
between A and B. These points can 
be determined from a schematic by 
referring to the small arrow usually 
shown next to the resistive symbol. 
Denoting clockwise rotation, the 
arrow always points toward termi- 
nal C. To insure accurate resistance 
checks, beware of "sneak" or paral- 
lel paths through external circuits. 
Disconnect leads from all control 
terminals except one - unless, of 
course, leads are attached to ca- 
pacitors or tube elements that pro- 
vide no path for DC. 

CRACKED 
ELEMENT 

CARBON CONTROL 

A B 

A 

E J RNT 

ELEMENT 

WIRE -WOUND CONTROL 

A faulty control can sometimes he detected by simply rotating the shaft and noting whether or not there are any rough spots. You may even he hed to the trouble by a burnt" odor, or perhaps you'll find the shaft frozen-as is sometimes the case with wire -sound units. Occasionally a control %, ill increase in resistance value, but this trouble 
is less likely to develop than an intermittent or open condition. Intermittent failure is most often caused by a cracked element, a poor internal connecti.tn at rivet points, or a dirty or bent wiper arm. When you encounter an open contra , always check circuit conditions as you would before replacing a bloo n fuse or hur.it E+ dropping resistor. 

Even when you've obtained an exact replacement for a control mounted on a printed wiring hoard, removing the old and installing the new can he a problent. Since the controls generally have a number of spear -type lugs, you'll find special soldering tips very helpful. Tips such as the one pictured, or wire loops fashioned to heat all terminals simultaneously, will help do the job in a jiffy. When a control is not entirely dependent upon its electrical connections for physical support, it may be more expedient to clip off the original terminals and solder the replacement to the remaining stubs. In the case of 
a multiple -control unit, the easiest procedure is to clip the pins as shown and then heat and remove them from the board individually. 

HINTS 

ON 

HARING 

CONTROL 

REPLACE- 

MENTS 

L 
The word control naturally 

has a broad meaning, but to 

most of us who service radio 
and TV receivers, it takes on 

a very specific connotation- 
namely, "potentiometer." If 

you're having any trouble 
checking controls for defects, 

removing them from printed 

boards, or making them work 
when using other than an 

exact replacement or a manu- 

facturer's original, the fol- 

lowing tips should help you 

out. For additional help, refer 
to Volume 3 of "Replacement 

Guide for TV and Auto Radio 

Controls," just published by 

Howard W. Sams 8 Co., Inc. 



To accommodate a particular 
type of knob, a replacement 
shaft may occasionally have to 
be modified beyond routine al- 
terations (such as rutting to 
proper length). Sometimes a 

"flat" must be filed on the end 
of a shaft 3r shaft extension like 
the round 3/16" example shown 
here. If convenient, position the 
control upside down in the vise 
to prevent filings from falling 
into the control and eventually 
damaging its elements. 

In many dual concentric con- 
trols employed in -modern TV 
receivers, the inner shaft has 
a screwiriver slot accessible 
through the hollow outer shaft. 
Cut the inner shaft of the re- 
placement unit shorter than the 
outer one, and file 3r cut a slot 
on the end of the inner shaft 
before the complete control is 
assembled. As shcwn here, a 
hacksaw may be used to cut the 
slot, after which burrs may be 
removed with a fine file. Note 
that the control element is cov- 
ered daring the cutting opera- 
tion. 

If the shaft of a replacement 
control is just a trifle too long, 
or if the bushing of a replace- 
ment must be flush with the 
outer mounting surface, a con- 
trol can be set back from its 
mounting plane by using a sim- 
ple spacer of some sort. Washers 
or a single bushing nut may be 
used in this application. To 
eliminate the possibility of the 
control working loose and turn- 
ing, it's a good idea to place a 
lock washer next to the inner 
mounting surface as shown. 

END OF 

ORIGINAL 
SHAFT 

PLASTIC 

SLEEVE 
REPLACEMENT 

s 
CONTROL 

SHAFT 

Replacement controls for TV service adjustments are sometimes designed 
with short, fixed shafts. When these units are used in place of a control 
having a longer shaft, an extension sleeve can be employed. The type shown 
here is a 2" hollow polyethylene tube. If the end of the original shaft has a 
finger-tip knurl or any other special feature, a portion of the shaft on the 
original control may be cut and then forced into the open end of the tube. 
Long pieces of similar plastic tubing are now available; y¢u might carry a 
few of these in your caddy, since they are handy for till) replacement of 
broken or damaged original plastic extensions often found n TV portables. 

In many late -model TV receivers, you'll run across printed -board units 
which are a combination of two side -by -side controls. Provided the chassis 
is slotted to accommodate tab -mounted controls, single units may be used as 
replacements. However, cutting a dual control in two would result in a lack 
of physical support for the remaining half of the original unit; so both 
control elements generally must be replaced even if only one is found 
defective. If the replacements do not have spear -type terminals, lugs on the 
original unit may be clipped off and the replacement's terminals soldered to 
the remaining stubs. 

EXTEM S IC N 

SHAFT 

RE LACrI'tENT 
CONTP.CL 

SHAFT 11.01010 

ORIGIIAL 
J INSU +TED 

COLPLEF SHAFT 

A coupler is 'I- ul for repla ing a control witl. 
an exceptional) - hag shaft-also when you mast 
duplicate a spe'ial insulated shaft or one with an 
odd diame-.er. In either case, a portion of the 
original shaft is spliced to th3' )f :he replacement. 

When the control lain= rep acct. has its shaft 
and/or case elec rically isolated f-orn chassis, a! - 

ways maKe sure the replacement s also iso awn. 
Both surfaces o' the mountir g carrel may be insu- 
lated as pic.urec here. I' tie fiber or other n- 

sulating material is damaged or rrissing, repl see _t 

before c3mpletis* the jot. When a metal shaft _s 

involved, th_s situation becomes extremely i np)r 
tant-especially if the receiver chassis is "hot." 

PRINTED 

BOARD 

ORIGINAL 
CONTROL UN `.T 



The AC outlet in the home, 
farm and office is an innocent look- 
ing affair, and its appearance has 
become standardized throughout the 
last fifty years. It is, however, the 
final delivery point of power, voltage 
and current and is the terminal for 
generating and delivery activity 
from thousands of sources. In the 
average circuit that is properly ad- 
justed, designed and loaded, the out- 
let will normally deliver a 60 -cycle 
alternating current at 117 volts. 
Note in the above statement that 
three words - designed, adjusted 
and loaded - condition the delivery 
of the proper voltage and current at 
the AC outlet. 

In the design of voltage and cur- 
rent generating equipment, under- 
size generators and copper conduc- 
tors as well as poorly designed line 
transformers and insulators have a 
cumulative effect on the delivered 
voltages. 

Adjustments on generating and 
delivery equipment are made daily 
in the operation of the electric plant 
and in the scheduling of switching 
for peak and off-peak loading. Ad- 
justments of the voltage regulation 
on the lines and of the taps on line 
transformers at the delivery points 
are also required. 

Today only a small portion of 
the house and office load is per- 
manently wired to the fuse panel - the rest might be termed migra- 
tory or mobile because it constitutes 
a load of the plug-in variety. In this 
last category, you will find such 
load items as: floor and table lamps, 
radio and television sets, refrigera- 
tors, deep - freeze units, electric 
ranges, fans, air conditioners, heat- 
ers, office calculators, small shop 
tools and electronic equipment. 
There are a number of other ap- 
pliances that have the familiar AC 
cord with plug attached. Anyone 
who has tried to unravel the vari- 
ous line cords on his shop bench 
will know and understand the type 
of load we mean. This leads to a 
peculiar serviceman's disease known 
as "linecorditis." (Industrial loads, 
although a prime factor in line 
voltage variations, are omitted in 
this treatise for brevity.) 

In addition to being migratory 
or mobile, the house and office load 
is a whimsical affair. It will vary 
with the weather, with the hours of 
the day, with the days of the week 

or with the seasons of the year. 
These variations, if the line voltage 
regulation is poor, affect the volt- 
ages at AC outlets. It is because of 
this that power generation and dis- 
tribution is no simple task, and 
elaborate devices are in use to detect 
changes in the load and make the 
necessary adjustments to keep the 
voltage stabilized. 

At the points of delivery where 
the high voltage is stepped down 
to user level, we come to the place 
where the greatest compromises are 
required and where a great deal of 
damage can be done. Distribution 
transformers, varying in size and 
load capacity, can supply a single 
home, an office building, an apart- 
ment house, a group of homes or 
whole parts of a town or city. The 
primaries of these transformers are 
designed for the various standard 

the delivered voltages to the out- 
lets. Voltage regulators on the high 
voltage side are of some help, and 
properly designed distribution trans- 
formers can also minimize this vari- 
able. The big problem exists in the 
tap selection and the load condi- 
tions at the time of that selection. 
The secondary is generally set on 
the high side of 117 volts. This 
makes more power available at the 
consumer outlet and is satisfactory 
only if normal outlet voltages are 
not exceeded. 

In a recent comparison of AC 
line voltage readings, a certain 
technician was amazed when his 
local power representative could not 
make a voltage check at a standard 
AC outlet. The power man's meter 
(a good one, by the way) had only 
alligator clips for attachment. The 
technician was curious about this 

AC Outlet 
high voltages and currents that the 
distribution engineer selects for best 
delivery efficiency. 

The secondaries of these units 
are primarily single-phase 220- or 
110 -volt windings with a common 
leg grounded and with taps which 
permit 3- or 4 -volt incremental 
changes in the delivered voltages. 
Most of these taps are adjusted by 
the utility lineman and are set for 
a compromise of the conditions that 
exist at the time the lineman is at 
work on the pole. Some companies 
arbitrarily set these secondary taps 
at 125 volts. Other companies make 
a careful load appraisal and set the 
taps for what they feel will be best 
for average load conditions. Some 
taps are set and left undisturbed for 
long periods, while others may be 
changed frequently as load variables 
dictate. 

At best, the selection of the tap 
to use on the secondary of the dis- 
tribution transformer is a compro- 
mise, and the variable and mobile 
load previously described can alter 

and asked if they had any meters 
with a standard AC plug. The reply 
was, "We set all distributed voltages 
from the transformer pole and need 
only alligator clips on our meter 
leads." 

With a standard AC meter 
(which checked within one-half volt 
of the company's meter), a number 
of outlets were checked and a wide 
range of readings noted. A record- 
ing voltmeter plugged into a shop 
outlet over a long weekend showed 
wide swings and changes in the 
delivered voltage. 

By this time, you are probably 
asking yourself what all this has to 
do with electronic servicing and why 
worry about it at all? You might 
even add that it's none of our con- 
cern anyway. 

But, is it none of our concern? 
About a year ago, a customer 

called at the shop with a 9 -month 
old TV set of a good standard make 
and proceeded to detail the follow- 
ing complaints about the set's per- 
formance. 
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We were advised that the pic- 
ture tube was still covered by the 
manufacturer's warranty. The prin- 
cipal complaint was that the set had 
been serviced seven times in the 
nine months of its use and that 
numerous complaints to the dealer 
had been of no avail - the break- 
downs continued. Further question- 
ing revealed most of the troubles 
had been due to tube failures for 
which, on the last five calls, the 
customer had been billed at stand- 
ard rates. The customer was mad at 
the set, the dealer, the manufactur- 
er and the serviceman. 

On opening the back of the set, 
we noted that the set had a dis- 
tinctive burnt odor. While the custo- 
mer waited, the picture tube was 
tested - it proved to be a dud. 

The chassis was removed, and an 
inspection of the cabinet revealed 

added heat an 
combined with 
had caused ra' 

The custom 
the service de o 

company and 
voltage and t 
this had been 
a couple of d 
by our servic 
voltage had 
only to 128 v 

advised that 
and that it s 

more. To ge 
to make thi 
a little time 
they finally a 

age to 120 v 

The televi 
by replacem 
fective parts, 
tubes and the 

. lack of circulation 
the high line voltage 
id tube failure. 
r was advised to call 
artment at the power 
ave them reduce the 
call the shop when 

done. The call came 
ys later, and a check 

an revealed that the 
seen reduced - but 
Its. The customer was 
his was still too high 
ould be reduced still 
the power company 
second change took 

and some urging, but 
justed the outlet volt - 
Its. 
ion set was repaired 

nt of all obviously de - 
together with the weak 
picture tube. 

Voltabes 
large spots of melted wax. A look at 
the chassis showed many capacitors 
with large wax drippings and dry 
casings, and wax from the hori- 
zontal -output transformer had melt- 
ed in a glob at the bottom of the 
high voltage cage. The power trans- 
former showed signs of overheating, 
and a test of the tube complement 
pointed out that many of the small- 
er tubes were defective. 

Considering the service history 
on the set, permission was obtained 
to check the AC outlet voltages at 
the house. This check disclosed volt- 
ages ranging from 138 to 141 volts. 
Further questioning revealed that 
electric lamp failure was common- 
place and that a high -wattage yard 
light required replacement every two 
or three weeks. 

Additional probing revealed that 
with the voltage found at the house 
outlets, the set had been dissipating 
240 watts. With normal voltage, it 
would have used only 175 watts. In 
addition, the set was located in a 
small cove near a gas heater. The 

This ex rience has led us to 
adopt a pol cy of making line volt- 
age and w ttage checks whenever 
tube or co ponent breakdowns oc- 
cur at sho t intervals or callbacks 
for adjustm nt occur frequently. In 
some insta ces the meter is left con- 
nected in a outlet, out of the way 
of children, and mother and dad 
are asked to read the meter at inter- 
vals of one or two hours. 

As a result of this procedure, 
high delivered voltages have been 
found more often than previously 
expected. We also found that where 
a number of houses are tapped to 
one transformer, the house closest 
to the transformer receives the high- 
est voltages, the highest surges and 
the most damage to appliances. In 
some cases, these conditions can 
only be corrected with surge regula- 
tors and autotransformers for down- 
ward voltage adjustments. 

The importance of having a con- 
stant voltage source of 115 to 120 
volts for the operation of a tele- 
vision receiver may be more fully 

appreciated when the voltages of the 
components of a television set are 
considered. For example, the pic- 
ture tube of a popular make 21" 
television receiver requires an ap- 
plied voltage of 18,000 volts at the 
anode to function at its normal ef- 
ficiency. This means a voltage boost 
from the 115 volt source of supply 
to 18,000 volts at the picture tube 
anode. Now, if the voltage of the 
source of supply were to fluctuate 
widely, with a 10% to 15% drop 
below the normal 115 volts, then 
the same ratio of fluctuation will re- 
sult in the voltage to the picture 
tube. A 15% drop in line voltage 
to 99 volts would result in the pic- 
ture tube receiving only 15,300 
volts. This is far below the engi- 
neered requirements needed for good 
video reception. 

Over -voltage can also impair the 
performance and shorten the life of 
picture tubes. If primary voltage 
should increase to 130 volts, then 
automatically the voltage at the pic- 
ture tube would proportionately in- 
crease to 20,200 volts which is more 
than the maximum tube rating. 

All other electronic tubes are 
similarly affected by under -voltage 
or over -voltage. Whether it be for 
series -string circuits or conven- 
tional power transformer circuits, 
the heater current and heater volt- 
age must remain within close limits 
to avoid tube failure from voltage 
surges or improper steady state volt- 
age. 

The experiences with television 
sets are the only ones cited here - 
but with high delivered voltages, 
other appliances are subjected to 
high wattage dissipations which can 
shorten their useful lives. High - 
wattage use makes for high meter 
readings and the customer pays in 
two ways - shorter equipment life 
and higher electric bills. 

Repeated set failures have a way 
of reverberating against the techni- 
cian who is called to get the set op- 
erating, and very few customers will 
patronize the same shop for seven 
repeat calls in nine months, even 
though a different failure is found 
each time. In this case, on the sec- 
ond call, the technician should have 
had doubts about the trouble, and 
the third tube replacement definitely 
should have made him look for 
something out of the ordinary. 
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Single-sideband transmission is 
one of the more important signs of 
progress within the rapidly changing 
and expanding field of communica- 
tions. On crowded communications - 
radio channels, the spectrum -saving 
feature of SSB transmission has 
found much favor. The reduction of 
carrier interference howls and 
squeals alone is an advantage that 
must be reckoned with on our near- 
ly -saturated channels. 

In short-wave communication, 
SSB sharply reduces the distortion 
caused by selective fading (attenua- 
tion of some frequencies, but not 
others, in a transmitted signal) . The 
single-sideband technique also opens 
the door to useful new types of radio 
services such as two -channel multi- 
plexing, where the upper and lower 
sidebands of a single RF carrier con- 
tain separate information. 

The communications receiver, 
especially under adverse reception 
conditions, must offer peak perform- 
ance if full benefit is to be attained 
from SSB transmission. Although 
a standard communications receiver 
with a stable beat -frequency oscil- 
lator can be used to demodulate an 

nun 
by Edward M. Noll 

Ways of converting standard communications 

receivers to take advantage of SSB operations. 

SSB signal, some of the good char- 
acteristics of the SSB method are 
compromised. A better plan is to add 
an SSB adapter to a standard com- 
munications receiver. 

The adapter obtains its signal 
from the IF amplifier of the receiv- 
er. Often this is accomplished by re- 
moving an IF amplifier tube and in- 
serting a plug from the adapter into 
the vacated socket. The tube is then 
plugged into the adapter. Hence, the 
SSB signal is removed from the reg- 
ular communications receiver at the 
IF frequency. 

As shown in the basic block dia- 
gram of an adapter (Fig. 1), the IF 
signal from the receiver is first ap- 
plied to a mixer which converts it 
to a lower frequency range (gener- 
ally somewhere between 50 and 150 
kc). This low -frequency IF system 
contains a filter that permits the 
passage of frequencies in one side - 
band of the input signal but presents 
maximum attenuation to all other 
frequencies-particularly those cor- 
responding to the undesired side - 
band. 

This narrow -band selectivity is 
important in establishing a high 

IF OUTPUT 

COMMUNICATIONS 
RECEIVER MIXER 

SIDEBAND- 
SUPPRESSION 

SYSTEM 

BEATING 

OSCILLATOR 

LOuV- 

FREQUENCY 

IF AMP 

TO AUDIO 
AMP OF RECEIVER 

PRODUCT 

DETECTOR 

DEMODULATING 

OSCILLATOR 

AUDIO 
AMP 

OPTIONAL --- 
AUDIO 
OUTPUT 

SPEAKER 

Fig. 1. Basic plan of a typical single-sideband adapter. 

signal-to-noise ratio and in rejecting 
interference that could enter on 
frequencies adjacent to the desired 
information. Passbands are usually 
no more than 3 kc for voice com- 
munications. Receiver adapters with 
bandwidths up to 6 kc are available 
for systems which must convey 
music or other wide -range modula- 
tion. Some adapters have switching 
facilities that permit a choice of 
bandwidth. 

Choice of Sidebands 
The adapter must be tuned to 

accept whichever incoming side - 
band is carrying the information. 
Three basic methods, as shown in 
Fig. 2, may be employed to select 
one sideband or the other. In the 
first plan (Fig. 2A), the frequency 
of the beating oscillator in the SSB 
mixer can be set to either side of the 
carrier frequency, depending on 
which sideband is being occupied 
by the incoming signal. Let us as- 
sume a condition in which the upper 
sideband (455-458 kc) contains all 
the modulation. Let us also assume 
that the IF bandpass of the adapter 
will accept only the frequencies be- 
tween 100 and 103 kc. With the 
beating oscillator set to 355 kc, the 
upper sideband will be converted to 
the desired 100- to 103-kc range. 
If the modulation is on the lower 
sideband (452-455 kc), the beating 
oscillator must be reset to 555 kc 
in order to convert the input signal 
from the receiver to the adapter's 
IF passband. 

In a double superheterodyne 
arrangement, one must keep in mind 
the frequency relationship between 
the receiver local oscillator and the 
incoming RF signal. When the os - 
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USB -455-458 k 
OR 

LS B 452-455 kc 

DSB`45f-1Mtt 
OR 

LS8-452-455kc 

MIXER 

BEATING 
OSC 

100-103 TO 

IF AMP DETECTOR 

USB -355kc 
lSB-555kc 

nable beatin: oscillator. 

Ei TO 

DETECTOR 

BEATING 

OSC 

355 kc 

EITHER 

USB 100 - 103 kc 

OR 

LSB 97 - 100kc 

(B) Change in frequency of low IF. 
USB 4555R 58.kc (MIXER .1100-103 IFk- USB DETECTOR 

LOB 452455 k - 
II 

IOSCBEATING 
91-100 k 

k 
IF LSB DETECTOR 

355 I 

(C) Separate IF for each sideband. 

Fig. 2. Methods of sideband selection. 

cillator is tuned below the frequency 
of the input signal, the sidebands 
in the IF output will remain on the 
"same side" of the carrier as the 
original RF sidebands. (For exam- 
ple, the upper sideband of both the 
input and output signals will con- 
sist of frequencies higher than that 
of the carrier.) With the local os- 
cillator changed over to the "high 
side" of the incoming signal (a com- 
mon occurrence when a communi- 
cations receiver is switched from 
one band to another), the sidebands 
exchange places when the signal is 
heterodyned. In other words, the 
upper sideband of an RF input 
signal becomes a lower sideband in 
the receiver IF amplifier. The SSB 
adapter must then be reset to pass 
the lower -frequency portion of its 
input signal, even though the upper 
sideband of the incoming RF signal 
is carrying the desired audio. 

In the second method of selection 
(Fig. 2B), the passband of the 
adapter IF amplifier can be changed 
from 100-103 to 97-100 kc (or 
vice versa) by switching. The beat- 
ing oscillator may then be given a 
fixed frequency of 355 kc, regard- 
less of which sideband is to be 
passed. An incoming upper side - 
band beating against the 355-kc os- 
cillator signal produces a 100- to 
103-kc output; to receive the lower 
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TO PERM IT'DEMODULAT ION 

558 SIGNAL BY STANDARD AM DETECTOR 
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IF AMP 

STA DIE 
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RECEIVER 

AM 
D ODE 
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AUD 10 

ACTS AS 
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Fig. 3. How a standard communications 
receiver can demodulate SSB signals. 
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Fig. 5. Simplified block diagram of 

sideband, the IF acceptance range 
is set to 97-100 kc. 

In the third method (Fig. 2C), 
two separate IF systems are incorp- 
orated in the adapter. One passes 
the upper sideband range; the other, 
the lower sideband spectrum. The 
desired sideband is chosen by select- 
ing the output of the proper IF 
channel. This type of adapter is 

suited to multiplex reception. Both 
sidebands of an incoming signal 
could be carrying two different 
"streams" of information; in such 
instances, two separate and unre- 
lated audio signals could be made 
available simultaneously at the out- 
put of the adapter. 

SSB Demodulators 

The amplified SSB signal is next 
applied to the demodulator. In pure 
single-sideband systems (suppressed - 
carrier operation), the carrier fre- 
quency has been filtered out at 
the transmitter. If a substitute car- 
rier is reinserted at the receiver, the 
SSB signal can be demodulated by 
a conventional AM detector. When 
a standard communications receiver 
is used for SSB reception, it is the 
BFO that reinserts the carrier. The 
signal can then be applied to the 
demodulator as shown in Fig. 3. 

A standard AM detector is not 
the preferred circuit for SSB de- 
modulation, because it is lacking in 
fidelity and noise rejection as com- 
pared to the special SSB demodula- 
tor circuit known as a synchronous 
detector. In this type of demodula- 
tor, a "beating" process is used to 
recover the original modulation. A 
CW oscillator reintroduces a car- 
rier into the SSB signal at the de- 
modulator. The output circuit is Fig. 4. Typical SSB demodulators. 

Crosby Type 51A adapter unit. 

tuned to the difference frequency 
between the carrier oscillator and 
the incoming IF signal-in other 
words, to the frequency range of 
the original audio modulation. For 
example, by introducing a 100-kc 
carrier, the detector reduces a 100 - 
to 103-kc single-sideband signal to 
0-3 kc. 

Three typical demodulators are 
shown in Fig. 4. The one in part A 
of the illustration uses a multi -grid 
tube. The single-sideband IF signal 
is applied to the control grid, while 
carrier injection is made via the No. 
3 grid. In addition to certain per- 
formance advantages, this type of 
demodulator requires only a very 

Please turn to page 77 
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(C) Crosby triple -triode system. 
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S E N c O R E Most 
Popular Time Savers for Servicemen, Technicians, 

Engineers, Maintenance Men, Hobbyists 

" Mi Y'MiTE tt 

TUBE CHECKER 

Smaller than a portable 
typewriter . . . yet will 
outperform testers costing 
hundreds of dollars. 

A, new dynamic approach to tube 
testing. Check over 1,300 tubes for 
cathode emission, grid emission, 
leakage, shorts and gas. A "mite" to 
carry but a whale of a performer 
that outperforms testers costing much 
more. New unique "stethescope" ap- 
proach tests for grid emission and 
leakage as high as 100 megohms yet 
checks cathode current at operating 
levels. Special short test checks for 
shorts between all elements. The 
Mighty Mite will test every radio and TV tube that you. encounter (over 1,300!) plus 
picture tubes. Set up controls as easy as "ABC" from easy to follow tube chart. New 
features: Meter glows in dark for easy reading behind TV set. Stainless steel 
mirror in cover for TV adjustments. Rugged, all steel carrying case and easy grip 
handle. Smallest complete tester made. Measures only 9" x 8" x 21/2" and weighs 
just seven pounds. 

$5950 

SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 

The Missing Link in TV Service - . . 

IT'S A . 

UNIVERSAL HORIZONTAL OSCILLATOR. 
For direct substitution. No wires to dis- 
connect in most cases. Traces trouble 
right down to the defective component. 
Variable output from 0-200 volts, peak - 

to -peak. Oscillator will sync to TV sync 
signal giving check on sync circuits. 

HORIZONTAL OUTPUT CATHODE CUR- 
RENT CHECKER. A proven method that 
quickly checks the condition of the hori- 
zontal output tube and associated com- 
ponents. Adaptor socket prevents break- 
ing wires. Easily replaceable Roll Chart 
gives all necessary pin, current and volt- 
age data. New Roll Charts are Free. 

UNIVERSAL DEFLECTION YOKE. A new, 
simple way to determine yoke failure 
accurately-without removing yoke from 
picture tube. Merely disconnect one yoke 
lead and substitute. If high voltage (also 
bright vertical line) is restored, TV 
yoke is defective. 

DYNAMIC FLYBACK TRANSFORMER 
CHECKER. Merely flip switch to "Flyback 
Check" and meter will indicate condition 
of flyback transformer, in degrees of 
horizontal deflection. Extremely sensitive 
and accurate; even shows up one shorted 
turn on flyback. 

VOLTMETER. For testing bootstrap, screen 
and to hot voltages. Direct -reading volt - 
mete!, 0-1000 volts. 

Time Savers for America's 

ALL PARTS 

VERT. 
OSC. 

VERT. 
O.P. 

STAGE 

VERT. 
O.P. 

XFORMER 

VERT. 
DEFLEC. 
YOKE 

UNIVERSAL VERTICAL OSCILLATOR. 
Checks oscillator, output transformer 
and yoke. Merely touch lead to compo- 
nent and check picture on screen. 
55105 is completely self-contained, 
nothing else is needed. 
New, improved Circuit. 

Radio, TV and Electronic Mini -Men 

MADE IN AMERICA 

See your Parts Distributor Now or Mail Coupon on Opposite Page 

It's a real money-maker 

LC3 LEAKAGE 
CHECKER 

Provides grid 
emission and 
leakage checks 
with the same 
sensitivity as 
the famous Mighty 
Mite but checks 
critical tubes only; 
172 types 

$2895 

' * 411 

Ask any serviceman who owns one ... or 
try one for just one day of servicing. 
You'll see for yourself how much time the 
LC3 can save you. Checks for leakage be- 
tween all elements, whether caused by 
gas, grid emission or foreign particles. 
Also checks leakage on all capacitors with 
voltage applied - including electrolytics. 
Provides instant filament checks in `Fil - 
Check" position-no need for a second fil- 
ament checker. One spare pre -heating 
socket and new roll chart prevent obsoles- 
cence. New charts provided free. For 110- 
120 volts, 60 cycle AC. 

FC4 
FILAMENT CHECKER 

The ideal 
tool for ser- 
vicing series 
string fila- 
ments. $275 

Purposely works off your cheater cord to 
give you a positive check on line voltage. 
Prevents checking all tubes to find that 
your trouble was no line voltage. Only 
checker that checks all tubes automatical- 
ly and has no batteries to replace. Cost 
half that of battery operated testers. Pat- 
ented. 

FC4 with test leads for checking 
continuity or AC or DC Voltage .... $293 

VB2 "VIBRA-DAPTOR" 

Checks 3 and 4 prong Vibra 
tors Faster and Easier 

Plugs into any tube checker; 
ideal for use with LC3 or the 
Mighty Mite. To check 6v. vi- 
brators, set for 6AX4 or 6SN7; 
for 12 v. vibrators, set for 12AX4 
or 12SN7. Two No. 51 lamps in- 
dicate whether vibrator needs re- 
placing. Instructions on front 
panel. Steel case. 

"FUSE -SAFE" CIRCUIT TESTER FS3 
Instantly tells you whether or not it is 
safe to replace fuse resistors, fuses, or cir- 
cuit breakers. Separate red and green scale 
for each commercially available fuse re- 
sistor used in radio and TV. Eliminates 
guesswork, wasted time. Also handy for 
wattage checks up to 1100 watts at 115v. 

;895 

$275 
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You can own all these popular Time Savers for l 
S E N C O R E less than some Mutual Conductance Tube Testers ! 

TRANSISTOR RADIO SERVICING 
Everything you need 
for less than $50.00 

SENCORE 

SENCORE 
TRC4 

P5103 \1 Á.e 

BATTERY 

TRANSISTOR - ELIMINATOR & 
RECTIFIER TROUBLE SHOOTER 

re 
CHECKER $1995 

$1995 

Checks Transistors, Diodes, Rectifiers ... 
A transistor tester that is used by over 
50,000 servicemen, engineers and experi- 
menters from Coast to Coast. Recom- 
mended by TV and Radio manufacturers; 
used by such leading companies as Sears 
Roebuck, Bell Telephone and Common- 
wealth Edison. Tests indicate that the 
TRC4 will outperform testers costing many 
times more. The TRC4 tests all transistors 
for gain, leakage, and open or shorts. 
Simple to operate without set-up chart for 
service work and with set-up chart for 
more accurate checks. With batteries. 

Replaces Batteries During Repair . 

Replaces batteries during repair time of 
transistor radios and helps trouble shoot, 
too. For transistor radio servicing, experi- 
menting and to charge nickel cadmium 
batteries. Dial output voltage from 0 to 
24 volts DC and read on meter. Low ripple 
insures no hum or feedback problem. 
Meter reads from 0 to 100 MA. Shorted 
stage will cause current to read high as 
indicated on PF schematics; open stage 
will cause current to read low. To align 
transistor radio, tune in station signal and 
adjust IF slugs for maximum current. The 
PS103 is the only supply that will operate 
radios with tapped battery supplies; such 
as Philco, Sylvania, Motorola, etc. 

COMPLETE TRANSISTOR RADIO SERVICE LAB 

Get all 3' All 3 Time Savers shown above in handsome 
display carton carrying case 

SUBSTITUTION SERVICING 

SENCORE H36 

"HANDY 36" 

$1275 

Substitute for Capacitors, Resistors . . 

Provides the 36 most often needed resist- 
ors and capacitors for experimenting, sub- 
stituting or testing. Eliminates searching 
for replacement . components, unnecessary 
soldering and unsoldering and the mess it 
creates. Says goodbye to crumpled parts. 
Flick of a switch instantly selects any of: 
24 Resistors from 10 ohms to 5.6 meg- 
ohms, 10 Capacitors from 100 mfd to 
.5 mfd, 2 Electrolytics, 10 mfd and 40 mfd 
at 450 Volts. All components are stand- 
ard American brand. 

SENCORE 
ES 102 

ELECTRO - 

SUB 

$1595 

SENCORE 

HG104 

HARMONIC 
GENERATOR 

$995 

Finds Defective Stage in a Minute . . . 

Believe it or not. Just touch the output 
leads of the HG104 to inputs and outputs 
of transistors and a clear 1000 cycle note 
from speakers will tell you whether or not 
the stage is defective. Here is an un- 
excelled time saver, not a "pencil" gim- 
mick. It actually works every time from 
speaker to antenna. Two leads and cali- 
brated output (not found on pencils) are 
a must for speaker connection, grounding 
to prevent RF spray and front end checks. 
Also saves time when servicing HiFi, TV 
and radios. With life -time batteries. 

MODEL TL107 

$4985 

Goodby to messy parts . . 
the mess of soldering and 
unsoldering in testing. 

Substitute for Electrolytic Capacitors... 
Complete, safe substitution . from the 
smallest electrolytics used in transistor 
radios to the largest used in costly Hi-Fi 
amplifiers. Contains 10 electrolytics from 4 
to 350 mfd. Select correct value with the 
flick of a switch. Features automatic dis- 
charge, surge protector circuit. Prevents 
accidental "healing" of capacitor being 
bridged. Completely safe-no arc or spark 
when connecting or disconnecting. Usable 
from 2 to 450 volts, DC. 

All 3 Time Savers shown above in MODEL SL108 

handsome display carton carrying case $4145 

See gout Distributor... if he cannot help you, Pat will.. . 

SENCORE BE3 "ALIGN-O-PAK" 
Eliminates messy batteries in TV service 
work. Handy for alignment, AGC trouble- 
shooting or checking gated sync circuits. 
Dial the voltage you need, 0-18 volts, posi- 
tive or negative. Completely isolated DC 
supply, less than 0.1% ripple. Covers all 
voltages recommended by TV set manu- 
facturers and in Photo Fact schematics. 
For 110-120V, 60 cycle AC. $785 

,v, 

SENCORE 

RS106 

RECTIFIER \ 
TROUBLE- 

SHOOTER 

It rfs ail you seen to Ar 
Snake transistor hen .,......in..rill 

.r' - 

$1275 
Locate faulty Rectifiers, Diodes . 

This unique substitution unit simplifies 
trouble shooting rectifiers and diodes, gives 
you a positive check every time. Substi- 
tute for suspected rectifier or diode, watch 
picture or listen to sound and you'll know 
in seconds whether or not the rectifier or 
diode should be replaced. No guess work, 
soldering mess or time lost. The RS106 
costs less than having loose rectifiers and 
diodes in the shop for testing and is 
worth many times more. A must for servic- 
ing voltage doubler circuits. Protected by 
a 14 amp. Slow Blow Fuse. 

SENCORE, ADDISON 4, ILLINOIS 

Dear Pat: Will you please .. 
Send me Time Savers 

PAT RUDE, 
(Model Numbers) 

Customer Service Check or M.O. enclosed (PP Prepaid.) Send C.O.D. 

Distributor's Name if any) 

Your Name 

Street 

City Zone State 

ALL UNITS FULLY GUARANTEED OR MONEY BACK WITHIN 10 DAYS 
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STOCK GUIDE for tv tubes 
The tube types listed on this page 

should account for well over 90% of 
your tube stock requirements. To keep 
the chart down to a manageable size, 
about 100 of the rarest type numbers 
have been omitted: however, we will 
keep you informed on these rare types 
and where they are found. Look for this 
information in Previews of New Sets, and 
also in special coverages like the article 
"The 1960 Crop of TV Tubes" in the 
March, 1960 issue. 

Two columns of figures are listed along 
with the type numbers in the chart. The 
first column is purely a matter of statis- 
tics. Here's the meaning of the figures: 

PER CADDY TUBE 

1000 STOCK TYPE 

33 5 1B3GT 

7 2 1G3GT 
4 1 1J3 
1 1 1K3 

1 1 1S2A/DY87 
8 3 1X2B 
2 1 2BN4 
3 2 2CY5 

2 1 3A3 
2 1 3AL5 
4 2 3AU6 
1 1 3BC5 

3 2 3BN6 
3 2 3BU8 

16 4 3BZ6 
10 3 3CB6 

2 1 3CS6 
1 1 *3CY5 
2 1 3DK6 
6 2 3DT6 
2 2 4BC8 
2 1 4BQ7A 
1 1 *4BU8 
2 1 *4BZ6 
1 1 *4CB6 
1 1 *4CS6 
1 1 *4DE6 
1 1 *4DT6 
2 1 5AM8 
1 1 5AN8 
6 2 5AQ5 
1 1 5AS4 
2 1 5AT8 
1 1 568 
1 1 5BK7A 
1 1 5BR8 
1 1 5BW8 
3 2 SCG8 
2 - 5CL8A 
1 ï 5CZ5 

If you took a cross-section sampling of 
1,000 tubes from all TV sets now in 
service, you could expect to find the 
stated number of tubes of each type in 
this sample. (To avoid omitting many 
types which are only moderately popular, 
we have listed a figure "1" for each type 
with a usage frequency of at least once 
per 2,000 sockets.) 

This column of figures, as it stands, is 
naturally not a suggestion to stock the 
exact number of tubes listed. The statis- 
tics should be combined with your own 
experience to produce information tailor- 
made to your own needs. Here are three 
factors to be considered: 

I. Relatively high failure rate of cer- 
tain types such as cascode RF amplifiers 
and power output tubes. 

2. Specialization in certain makes of 
sets, such as regional brands. (As a 
national publication, PF REPORTER 
necessarily gives nationwide averages 
based on all brands of receivers.) 

3. Average age of those sets which 
contain a particular tube type. 

The second column of figures marked 
"Caddy Stock" is a suggested stock of 
350 tubes to be carried on home calls- 
either in two medium -size caddies or one 
"king-size" caddy. This list attempts to 
strike a balance between having enough 
different types and having a sufficient 
stock of widely -used types to meet most 
contingencies. 

Keep yourself informed of trends to- 
ward increased or decreased use of vari- 
ous tube types. This is easy to do by 
comparing the current Stock Guide with 
previous editions, which appear in the 
April and October issues. 

Note: *indicates a 450 -ma series -string 
tube. 

PER CADDY TUBE 

1000 STOCK TYPE 

1 1 6DB5 

2 2 6DE4 

5 2 6DE6 

1 1 6DE7 

PER CADDY TUBE 

1000 STOCK TYPE 

1 1 *8C07 
1 1 8CX8 

1 1 8GN8/8EB8 
1 1 *9AU7 

PER CADDY TUBE 

1000 STOCK TYPE 

1 5E48 
1 5EU8 

1 5J6 
1 5T8 

PER CADDY TUBE 

1000 STOCK TYPE 

1 1 6BK5 
6 2 6BK7A/-B* 
4 2 6BL7GT 
2 2 6BN4 

37 6 5U4GB 7 2 6BN6 1 1 6DG6GT 2 1 lODE7 
6 3 5U8 2 1 6BN8 2 1 6DK6 1 1 12AF3 
2 1 5V3 3 2 61305 2 1 6DN7 6 3 12AT7 
1 1 5X8 12 3 6BQ6GTB 13 4 6DQ6B 21 6 12AU7/-A 
2 1 5Y3GT 12 4 6BQ7A 1 1 6DR7 1 1 12AV5GA 
1 1 6AB4 1 1 6BR8A 1 1 6DS5 1 1 12AV7 
2 1 6AC7 1 1 6658 1 1 6D15 8 3 12AX4GTB 
1 1 6AF3 4 2 6BU8 6 2 6016 4 3 12AX7 
3 2 6AG5 1 1 6BW8 1 1 6EA7 1 1 12AZ7A 
1 1 6AG7 1 1 6BX7GT 5 2 6EA8 1 1 12B4A 
2 1 6AH4GT 3 2 6BY6 1 1 6EM5 8 3 126H7A 
4 2 6AH6 1 1 613Y8 2 1 6ER5 1 1 12BQ6GTB 
1 1 6AK5 21 6 6BZ6 1 1 6ES8 1 1 12BV7 

39 4 6AL5 2 1 6BZ7 1 1 6EU8 11 4 12BY7A 
5 2 6AM8/-A* 4 2 6C4 2 1 6EW6 3 2 12C5/-CU5 
4 2 6AN8/-A* 82 8 6CB6 1 1 6FH5 1 1 12CA5 

18 4 6AQ5/-A* 2 2 6CD6GA 1 1 6FV6 1 1 12CU6 
3 1 6AS5 2 1 6CF6 1 1 *6FV8 2 1 12D4 
1 1 6AS8 30 7 6CG7 1 1 6GH8 1 1 12DB5 
2 1 6416 5 2 6CG8/-A* 3 2 6GN8/6EB8 7 3 12DQ6B 
2 2 6AT8/-A* 2 1 6CL6 2 1 6J5 1 1 12DT5 
5 2 6AU4GTA 1 1 6CL8/-A* 13 4 6J6 1 1 12ED5 

67 6 6AU6 1 1 6CM6 4 2 6K6GT 3 2 12L6GT 
3 2 6AU8A 5 2 6CM7 1 1 654A 2 2 12SN7GTA 
2 2 6AV5GA 2 1 6CN7 1 1 6SL7GT 1 1 12W6GT 

10 3 6AV6 2 1 *6CQ8 41 8 6SN7GTB 1 1 *13DE7 
14 4 6AW8A 3 2 6CS6 2 1 6507 1 1 *13DR7 
27 6 6AX4GTB 1 1 6CS7 10 3 6T8 1 1 *17D4A 

4 2 6BA6 1 1 6CU5 15 5 6U8/ -A" 2 1 *17DQ6B 
2 1 6BA8A 2 2 6CU6 1 1 6V3A 3 2 19AU4GTA 
3 2 6BC5 1 1 *6CU8 10 3 6V6GT/-A* 1 1 25AX4GT 
3 2 6BC8 1 1 6CX8 7 3 6W6GT 1 1 256K5 
4 2 6BE6 2 2 6CY5 6 2 6X8 1 1 25BQ6GTB 
2 2 6BG6GA 1 1 6CY7 3 1 7AU7 1 1 25CD6GB 
2 1 6BH8 1 1 6CZ5 1 1 *84W8A 1 1 25DN6 
1 1 6BJ8 1 1 6DA4 1 1 8BQ5 2 1 25L6GT 

New this issue: To make this chart easier to use, all figures are shown o LEFT of tube types. 
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MORE POWER 

PER POUND 

SPEAKER now offer 

MORE SOUND 

PER LIFE 

in the revolutionary 

LIFETIME 

SPEAKER 
guaranteed 

for the life of the owner 
24 hours a day, we lay our reputation (and 
our profits) on the block! We guarantee per- 
fection of performance for a lifetime. To 
do this, we have to make the speakers of our 
lifetime ... and we do! 

Order a Utah Lifetime for your next re- 
placement and see! (All popular sizes and 
shapes) . 

Utah Radio & Electronic Corp., Huntington, Ind. 



from'7f/COI .. a completely new 

CITIZENS BAND TRANSCEIVER 

Model 760: 117 VAC 
Kit $59.95 Wired $89.95 

Model 761: 117 VAC & 6 VDC Kit $69.95 
Model 762: 117 VAC & 12 VDC Wired $99.95 
incl. mtg. bracket (Pat. Pend.) 

'EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter 
oscillator circuit to conform with FCC regulations (Section 19.71 sub- 
division d). EICO thus gives you the transceiver in kit form that you can 
build and put on the air without the supervision of a Commercial Radio - 
Telephone Licensee! 

Highly sensitive, selective SUPERHET (not regenerative) receiver with 51/2 
dual function tubes and RF stage. Continuous tuning over all 23 bands. 
Exclusive Super -Hush® noise limiter. AVC.3" x 5" PM speaker. Detachable 
ceramic mike. 5 -Watt crystal -controlled transmitter. Variable "pi" network 
matches most popular antennas. 12 -position Posi -Lock® mounting bracket. 
7 tubek and 1 crystal (extra xtals $3.95 each). Covers up to 20 miles. 
License available to any citizen over 18-no exams or special skills 
required, application form supplied free. Antennas optional. 

YOU PROFIT WITH EICO 
Everything in top-quality 
TEST EQUIPMENT for Shop 
and Field-at savings of 50%. 

COLOR & Mono DC-5MC 
Lab & TV 5', Oscilloscope #460 
Kit $79.95, Wired $129.50 
5" Push -Pull Oscilloscope #425 
Kit $44.95, Wired $79.95 

Peak -to -Peak VTVM #232 
Kit $29.95, Wired $49.95 
Vacuum Tube Voltmeter #221 
Kit $25.95, Wired $39.95 

More typical EICO values: Signal Gen- 
erators from $19.95, Tube Testers 
from $34.95, Sweep Generators from 
$34.95, Power Supplies from $19.95, 
VOMs from $12.90. 

Everything in CUSTOM HI-FI: 
finest quality at 13 the cost. 

FM Tuner HFT90 
Kit $39.95, Wired $65.95 
Cover $3.95. Includes FET, 
AM Tuner HFT94 
Kit $39.95, Wired $65.95 
Includes Metal Cover and FET. 
FM/AM Tuner HFT92 
Kit $59.95, Wired $94.95 
Includes Metal Cover and FET. 

Stereo Dual Amplifier-Preamp HFet 
Kit $69.95, Wired $109.95 
Includes Metal Cover. 
Stereo Dual Amplifier AF4 
Kit $38.95, Wired $64.95 
Includes Metal Cover. 

Write for free catalog PF -10 and 
name of nearest distributor. 

Most EICO distributors offer budget terms. 

3300 N. Blvd., L.I.C. 1, N. Y. 
Add 5% in the West 

The 
Electronic 
Scanner 

New Film for Service Clinics 

The third in a series of slide films has just been released by 
Sencore for use in their "Time -Saving Service Clinics." The 
new film, "Old Tubes Seldom Die ... They Just Fade Away," 
features the new Mighty Mite tube checker. Arrangements for 
its showing can be made through Sencore distributors or with 
the company. Incidentally, construction of a new addition to 
the Sencore plant, now under way, will nearly double its ca- 
pacity - apparent proof that their instruments have been 
widely accepted by the service fraternity. 

Lion of Allentown is "Lamm" 

Winner in a "My Favorite Dealer" contest sponsored by 
Winegard distributor Art Peters of Allentown, Pa., was Carl 
Lamm. Details of the contest were aired over a local radio 
station, encouraging listeners to make a nominating statement 
about their favorite TV dealer. Best entries each week won a 
Winegard Color 'Ceptor antenna installation. Mr. Lamm's prize 
was a trip for him and his family to the Winegard plant in 
Burlington, Iowa. 

Learn by Doing Transistor Course 

A low-cost transistor home -study course which makes use 
of practical experiments is now available from CBS Electronics. 
Details on the cost and availability of the course can be ob- 
tained from CBS distributors. 

Help for Hi-Fi Dealers 

Hi-fi service dealers needing suggestions on what small - 
ticket items to carry, how to display them in building store 
traffic, and making the most effective use of floor and counter 
space will be interested in Robins Industries' "dealer display 
workshop" program. Details may be obtained through. their 
distributors. 

Noisiest Spot in Town 

How far will a manufacturer go to improve product per- 
formance? Shure Bros. has recently installed a special sound 
room to aid in the development of microphones for use in 
noisy environments. In the presence of noise intensities so great 
a person literally cannot hear his own voice, clear and audible 
speech transmissions are conveyed from special microphones 
within the room to an outside loudspeaker. 

Expands Capacitor Line 

The latest step in Arco Electronics' plans for becoming a 
full -line capacitor supplier is the opening of an electrolytic 
plant in Terryville, Conn. The new "Arcolytic" line includes 
single and multiple section aluminum units in metal -can tubu- 
lar, wax -filled tubular, and twist -prong styles. 
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Tie in locally with the national 
Sylvania Silver Screen 85 TV Tube 

promotion featuring you, 

the independent service dealer 

Arthur Godfrey, America's Number One 
Salesman, is selling - the Sylvania Silver 
Screen 85 TV picture tube-and Sylvania 
quality small tubes-in a dynamic national 
advertising campaign. Just look where 
you're being promoted ... twice each 
week on 200 CBS Radio Network stations 
across the country . . The Saturday Eve- 
ning Post . and lots more! 

To make the most of this sales -getting 
promotion, be sure you use all the local 
tie-in aids Sylvania now offers: 

GIANT WINDOW DISPLAY-colorful, 3- 
dimensional . features you and Arthur 
Godfrey. (Order #1139) 
3 -PIECE DECAL KIT-Sparkling glassine 
signs with Arthur Godfrey saying, "Stop 
Here For Quality TV Service." (Order 
#1138) 
GIANT WINDOW POSTER-Big 20" x 26" 
poster promotes your service. (Order 
#2095) 
Each and every promotion piece is designed 
to help you sell Sylvania Silver Screen 85 
TV tubes plus Sylvania quality small tubes. 
For your supply-and helpful hints on how 
to make the best use of these selling aids- 
contact your Sylvania distributor. Do it 
today! 

Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, New York 19, New York 

SYLVANTz 
ENERAL 

Subsidiary of GENERAL TELEPHONE & ELECTRONICSG= 
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tibET TUBE 'CBS. 
. .. wilh a chard showing hich Ivpcs can he replaced by of hers. 

Why are tube -type substitutions even 
considered? Probably the first reason that 
pops into your mind is, "Because I don't 
have the one I need." Secondly, you may 
be thinking, "I sometimes use an im- 
proved version of a tube to obtain better 
performance." Still another reason may 
be, "I keep my tube inventory cleaner 
and smaller by substituting tubes." There 
may be other considerations, but these 
are the major ones. Just how valid are 
these reasons, and how can it be deter- 
mined when and what to substitute? 

The first reason -not having the re- 
quired tube -is certainly valid enough to 
justify substitution. In most cases, how- 
ever, the substitution should be tempo- 
rary in nature; that is, it should be done 
only to prove a new tube is required. 
Of course, if the proper tube can't be 
obtained for a day or two, the customer 
should not be forced to go without TV 
when substituting another tube would 
allow him to "get by" for the time being. 
Be sure the customer understands the 
situation in such cases, and install the 
proper tube as soon as possible. 

It takes careful consideration to deter- 

mine what constitutes a proper substitu- 
tion. The first thing to remember is that 
two given types of tubes aren't neces- 
sarily interchangeable just because they 
have the same base connections and are 
used in similar applications. Also, alter- 
nate versions of a single basic type (such 
as the 3-, 4-, and 6CB6), with different 
voltage and current requirements, nor- 
mally aren't satisfactory as substitutes for 
each other. 

Substituting an improved version or an 
industrial equivalent of an original radio - 
TV tube type is generally a good idea. 
However, never go in reverse! To give a 
classic example, you can use a 6AX4 to 
replace a 6W4, or a 6SN7GTB to replace 
a 6SN7GT-but not the other way 
around. When a "hotter" version of a 
tube appears on the market (for instance, 
a 6DQ6A as opposed to a 6BQ6), several 
factors must be taken into account before 
employing it as a substitute for an older 
type. Interelectrode capacitance, cathode - 
bias requirements, and detuning of cir- 
cuits all have a bearing on RF -IF appli- 
cations; and, as for power amplifiers such 
as the horizontal output types just cited, 

there is some question as to whether or 
not a circuit defect is being covered up 
by using a "hotter" tube. 

Tube substitution as a means of inven- 
tory control is a sound business practice, 
and - if used with discrimination -a 
sound technical policy. Stocking 5AR4's 
to replace 5V4's, and letting 6AV4's dou- 
ble as 6W4 replacements, are two typical 
examples. Extreme caution must be used, 
however, in determining what to stock. 

The following substitution guide cover- 
ing some of the more common tube types 
is an excerpt from the Tube Substitution 
Handbook recently published by Howard 
W. Sams & Co., Inc. Only tubes having 
similar or improved characteristics are 
listed as replacements for the tubes 
shown at the left of each column. Each 
tube is listed in only one filament -voltage 
rating, but corresponding substitutes may 
also be available for versions having other 
filament voltages. No consideration has 
been given to physical space limitations. 
This chart does not constitute a recom- 
mendation of such substitution by either 
Howard W. Sams & Co., Inc., or PF 
REPORTER. 

Type Replace with Type Replace with Type Replace with 

1B3GT 10301, 113, 1K3, 1N2 6BD5GT 6AV5GT,-G?, 64115GT 6EB8 6GN8, 6AU8*,-A* 

1X2 1X2A,-B 6BE6 6CS6, 57504 6EF6 6DG6GT, 6EY6, 6EZ5, 6W6GT 

2AF 2AF4A,-B 6BF6t 66U6 6ER5t 6ES5*, 6EH5* 

5AW4 5AS4,-A, 5AU4, 5DB4, 5U4GA,-GB, 5V3 68F7t 66F7A, 6607 6ES6t 6ET6 

5BK7A 48C8, 4607A, 4658, 46X8, 4077, 48Z8, 

4CX7 

6BH8 

6BL4 

6BA8,-A 

6AU4GT.-GT4 

6EW6t 

6EY6t 

6GM6 

6EF6, 6EZ5 

5U4 5AR4. 5AS4,-A, 5064. 514, 59314 66L7GT 6817GTA, 60N7, 66X70T 6FH6 6D06B 

5V40 5V4GA, 5AR4 6605 7189,-A, 73204 6GN8 6E68, 6AU8*,-A*, 6AW8*,-A* 

5Y3 

6AG5t 

5AR4, 5AX4GT, 5AZ4, 5CG4, 5R4, 5T4, 

5V4, 574, 60874, 61064 

6AK5*, 6BC5, 6CE5, 56544, 60964 

6606 

68U8t 

68X6*t 

6CU6, 6006,-A,-8, 6FH6 

6GS8 

6BY7*, 6EC7* 

6SN7GTB 

6U4GT 

6SN7GTA*, 56924 

6AX4GT,-GTA,-GTB, 6C04, 6DA4,-A, 

6W4GT 

6AK8t 6T8, 618A* 66X1GT 6BL7GT,-GTA 6V4 6CA4 

6AL5 57264, 60584, 60974, 66634 613761- 6C66, -A*, 60F6, 6DE6, 6086 6V6GTAt 6V6*, -GT*, 7408* 

6AQ6t 

6AQ8t 

6AT6*, 6AV6*, 68K6*, 6816* 

6DT8* 

6C4 

6C85, A 

61004, 61354 

6CL5 

6W4GT 6AX4GT,-GTA,-GTB, 6004. 60A4, -A, 

6U4GT 

6AT8-* 6AT8A. 6CG8,-A 6CD6G 6CD6GA, 6DN6, 6EX6 6W6GT 6006GT, 6EF6, 6EY6, 6EZ5 

6AU46T 6AU4GTA, 6C04, 6DA4A, 6DE4 6CJ6t 6DR6 6X4 66X4, 6AV4* 

6AU5GT 

6AU6 

6AV5GA. GT 

6AU6A, 6BA6, 61364, 7543 

6CM6 

6CS6 

6CZ5 

66E6 

12AD7t 12AX7*,-A*, 12017*, 120M7*, 12011*, 

7025*, -A* 

6AU7- 7AÚ7 6CU6 66Q6GTB, 6006, -A, -B, 6FH6 12AE6t 12AE6A, 12F76 

6AU8 6AU8A, 6AW8,-A 6CX8 6AÚ8*, -A*, 6AW8*,-A* 12AF6 12606 

6AV4*t 

6AV5GA 

68X4* 

6AV5GT, 6AU5GT 

6CY5t 

6DA4, A 

6EA5, 6EV5 

6C04, 6DE4 

12AT7t 12A77*t,-A*t, 60604, 60214, 66794, 

77284 

6AV6 6AT6, 6BK6, 68T6, 6AQ6* 6DA6*t 60G7* 12AU7, A 60674, 61894, 66804, 77304 

6AW8 6AW8A, 6AU8,-A, 6E68* 6DC6 6BZ6, 6C86, -A, 6CF6, 60E6, 6DK6 128V7t 126Y7, -A, 12007 

6AX4GT, A 6C04*, 60A4. -A, 6DE4* 6DE4 6A114GT,-GTA, 6004, 6DA4A 12C5/12CU5 12C5, 12CU5, 12R5 

6AX8t 6Ú8A*, 60N8. 6EÁ8, 6018* 6DG6GT 6W6GT, 6E16, 6EY6, 6EZ5 120W7 7247 

68A6 6AU6,-A. 57494, 66604 6DJ8*t 6ES8, 6FW8* 12DZ6t 12EA6 

68A8 6BA8A, 6BH8 60N6 6EX6, 60060, -GA 12EN6t 12L6G1, 12W6GT 

6BC8t 6BK7*,-A*,-B*, 6607.-A, 6GS8, 66X8, 

6617, 6878, 6CH7, 6CX7, X155 

6DQ6 

6EA1t 

6DQ6A,-B, 6F -I6 

6EM7 

19T8 

7543 

1908 

6AU6,-A 

* Parallel -filament circuits only. t Subs tutes for each other. (Excludes industrial) Industrial type. 

46 PF REPORTER/October, 1960 



ei) CI.AROSTATf ee 

(tee HÁNDIBIN 
fliT tl I 

contents 

A B SWITCHES 

4 A47.500K-Z 2 847.5 Meg -S 6 SWE-12 
4 A47 -500K -S 2 B47-7.5 MegS 2 SWE-20 
2 A47-1 Meg -S 2 B47-2.5 Meg -S 2 SWE-21 . 
2 A47-1 Meg.Z 
2 A47-5 Meg -S 

C. SHAFTS 

2 A47 -50K -S 2 C47S-1 Meg -S 4 FKS-1/4 

1 A47.2.5 Meg -S 2 C47S-500K-S 4 FKS-1h 

1 A47.100K-S 2 C47S-1 Meg -Z 4 KFS-3 
4 RS -2 
4 FS -3 
4 KSS-3 

*Brand -newt Pick -A -Shaft Push -Pull Switch Contolsl Pick your 
unit-pick your shaft-Presto) The unit is ready fcr installation... 

ADAyOW 

-PAT 

D D 

D 

The complete carbon -control servicenter 

Here's the sure way to have what you need 

-when you need it-the Clarostat ABC Handi-Bin carbon 
control servicenter. And every control is ready to use 

as it comes from the carton-just select the appropriate 
shaft, tap into control, and it's ready to install ... 

ALL YOU PAY FOR ARE THE CONTROLS-THE 
STURDY, ALL -STEEL, GRAVITY -FEED CABINET 
IS ABSOLUTELY FREE! 

ABC Handi-Bins are at your Clarostat distributor's 
right now-order yours today! 

SIMPLE AS ABC 

*gage 
coa 

New-Pick-A-Shaft push-pull switch 
controls included in assortment. 

Not a dog in the bin -full. Every control 
a popular replacement number. 

Gravity -feed steel bin keeps all stock 
right at your fingertips-and you get it 
ABSOLUTELY FREE! Mounts on wall 
or bench. 

Automatically keeps you posted on 

inventory-prevents running out of the 
fast-moving numbers. 

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

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

HIGH 

FIDELITY 

DEMAND 

AUDIO 

FACTS 

by Thomas A. Lesh 

A recent comment by a service- 
man called attention to a problem 
faced by technicians as well as laÿ- 
men. Here's what he had to say: 

"It seems to me that the facts 
about good high fidelity from an 
amplifier are becoming more con- 
fusing, what with the increasing out- 
put rating of amplifiers as of late. 
I would like to know what the power 
output of a good amplifier would 
have to be in order to enjoy full, un- 
distorted high-fidelity reproduction 
in the average living room. I have 
read many articles which contradict 
each other on this point." 

There is a great deal of room for 
contradiction in attempting to settle 
the hi-fi power question. The "right 
answer" depends on what you are 
trying to accomplish with an ampli- 
fier, and whom you are trying to 
please with its performance. As if 
this didn't create enough problems, 
three different power -rating stand- 
ards are currently in use, so it's no 
wonder that this subject breeds con- 
fusion! Nevertheless, the problem of 
amplifier power is well worth your 
careful consideration, because the 
output wattage of an amplifier def- 
initely affects its ability to provide 
faithful reproduction of music. 

This fact, obvious though it may 
seem, is not given its full share of 
attention, because most people with- 
out specialized training tend to ex- 
aggerate the importance of "flat 
frequency response from 20 to 20,- 
000 cps" when trying to define high 
fidelity. This oversimplification of 
the facts is just as misleading as try- 
ing to define an economical car as 
"one which gives good gasoline mile- 
age." True, a wide frequency range 
is the most obvious feature of hi-fi 
equipment, but "20-20,000 cps" 
doesn't tell the whole story. A num- 
ber of other factors are also in- 
volved in high-fidelity reproduction. 

All right, then, just what is high 
fidelity? Let's get down to funda- 
mentals. It's important to bear in 
mind that "hi-fi" is a relative matter, 
not an absolute state of perfection. 
If an audio amplifying system were 
perfect, it would reproduce sounds 
exactly as they would be heard dur- 
ing a live performance. This goal is 
never reached, but best practical re- 
sults, come close enough to perfec- 
tion to be highly satisfactory, and 
somewhat less than the best results 
are good enough to please millions 
of listeners. Audio components and 

systems are available to suit every 
taste. Since some of them introduce 
more "flavoring" into the sound than 
others, some sort of zrbitrary mini- 
mum standards must be set in order 
to define what is "high fidelity" and 
what is not. In effect, this is the gist 
of the comment at the beginning of 
this article. 

But the man who raised the ques- 
tion cannot arrive at a valid answer 
without taking inventory of, his lis- 
tening habits and standards.of.judg- 
ment. If he's like most of us, his 
tolerance of imperfections is in- 
versely proportional to his budget! 
Luckily for those of us with limited 
means, the human imagination does 
very well at filling in deficiencies in 
the music we hear. This last state- 
ment is not intended as an excuse 
for maintaining low standards of 
music reproduction, since the listen- 
er's unconscious effort to overlook 
poor sound quality is known to be 
tiring. However, the ear's distortion 
tolerance helps to explain why a 
great deal of mediocre equipment 
has found acceptance as "hi-fi" sim- 
ply because it is vastly better than 
anything previously available in a 
similar price class. In other words, 
equipment having limited capabili- 
ties is adequate for use where the 
demands placed on it are also 
limited. 

Power vs. Loudness 

The most easily -made compro- 
mise with "true high fidelity" is in 
the realm of output power. Did you 
ever stop to think that a hi-fi set 
cannot reproduce music with com- 
plete realism unless the volume level 
is the same as for the live rendition? 
In case you haven't heard a live 
orchestra, at close range recently, 
you may have forgotten how loud it 
is - unnaturally loud for an aver- 
age -sized living room. Even if you 
can take this much volume without 
flinching, your family and neighbors 
are likely to lay down the law and 
insist on moderation. Fortunately, 
music can still sound quite natural 
at less than room -shaking volume, 
especially when a loudness control 
is available to compensate for 
changes in the ear's frequency re- 
sponse at different sound intensities. 
(See the December, 1959 Audio 
Facts.) At a comfortable listening 
level, you may unconsciously adjust 
the loudness and tone controls so 

that the music seems to come from 
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burn -outs . . 

And no ride 

like in autos... 
only more so, 

we get 
real 

shook -up! 
(AND YOU GET NO 

BURN -OUTS, SHORTS, 
OPENS OR NOISE) 

"Separate life and vibration tests aren't tough enough 
for us CBS automobile radio tubes. We have to take 'em 
combined in auto radio chassis that are vibrated 

continuously during long life tests. You can imagine what happens to 
weak sisters in on-the-job tests like this. The causes of annoying 

. shorts ... opens ... and noise just get shaken out and eliminated., 
is too rough for us." 

Yes, all CBS auto radio tubes offer you total reliability .. . 

proved in performance by leading radio set manufacturers. You, 
too, can profit from the total reliability of CBS tubes. Just 

make it a habit always to replace with CBS. 

NEW REVISED EDITION 
Compact, handy and up-to-date, the 
new revised CBS Technician's 
Handbook is designed especially for 
the technician. Its 480 pages 
include, in addition to a wealth of 
reference material, data he needs 
on over 1000 receiving, picture, 
industrial, and European hi-fi tubes 

transistors and diodes. Only 
$1.95 now at your distributor's. 

TOTAL RELIABILITY ...proved in performance 

CBS ELECTRONICS 
Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

Receiving, industrial and picture tubes transistors 
and diodes audio components and phonographs 
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some distance away - thus "taking 
a back seat in the concert hall." 

Now, at last, we have reached the 
heart of the problem! Assuming 
some moderation in volume (and a 

normal -sized listening room), even 
someone with more than a passing 
interest in hi-fi will more than likely 
be satisfied with a well -designed 
amplifier having an output power 
of about 15 watts. But wait! This 
power figure represents a continuous 
rating, the most conservative way of 
expressing amplifier power. Meas- 
ured with a steady sine -wave signal 
applied to the input, the rated watt- 

age indicates the maximum audio 
power obtainable without going 
above a specified percentage of dis- 
tortion in the output. 

Certain hi-fi owners prefer larger 
amplifiers. For some, the reason 
may be a desire for higher volume 
or larger area coverage; for others, 
the main consideration may be an 
extra reserve of power to guard 
against distortion; and, to be frank, 
there are also some who are guided 
by the "horsepower race" instinct. 

As the output rating is decreased 
below the 15 -watt level, the maxi- 
mum usable volume (without intro - 

Transistor radio servicing 

$f Problem or Profit? 
You are in the transistor -age 
Nearly 90% of the radios manu- 
factured today are transistorized. 
Are you prepared to service this 
heavy volume of new business? The 
millions of radios now being sold 
means that your present customers 
own them and will expect you to 
service them . . . And, you must 
service them profitably. 

Transistor radios con be service problems 

Their compact, miniaturized com- 
ponents and printed circuitry are 
hard - to - reach for proper test 
Transistors, still a little strange to 
many technicians, make checking 
difficult Low price of sets force 
low servicing costs-troubles have 
to be spotted quickly and accurately 
to assure service profit Conven- 
tional servicing techniques take too 
long and don't always work Tran- 
sistors and components can easily 
be damaged by excessive current. 
from your VOM battery. 
Low-cost tester provides the answer 
HICKOK'S Model 810, a new 
Transistor Radio Tester permits 
high-speed signal tracing whereby 
elements can be checked right in 
their circuit-without slow discon- 
necting and resoldering "Guess-and- 
Bygosh" servicing. 
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The 810 is a THREE -IN -ONE Tester 
* A signal generator of RF, IF 

and audio. 
* A signal tracer covering RF, IF 

and audio. 
* A transistor tester. 
Offers many special features 
The signal tracing probe has a 
cathode follower input ... No de - 
tuning or loading effect. The gen- 
erator output is a cathode follower 

Means low impedance to tran- 
sistor circuits. Special AC line filter .. Limits leakage current to a safe 
value in preventing overload dam- 
age to transistor circuits. The 810 
is ideally designed for servicing `hard - 
to -reach' auto radios and small AC - 
DC portables. 
Complete . $138 
The 810 is everything you need for 
profitable transistor radio testing. 
The 810 is Hickok -Quality, easy -to - 
operate and has repeatedly proven 
to pay -for -itself quickly through 
time saved in this 'New Business' 
of Transistor Radio Servicing for 
Profit. 
See your distributor for a Hickok - 
810 -demonstration today! The 
Hickok Electrical Instrument Com- 
pany, 10566 Dupont Avenue, Cleve- 
land 8, Ohio. 

ducing distortion) becomes progres- 
sively lower -- although it's still far 
from being a whisper! Borderline 
distortion isn't too easily recognized. 
since it occurs almost entirely on 
signal peaks. Most of the program 
material in a high-fidelity recording 
can be cleanly reproduced with a 
power of only a few watts; only an 
occasional sharp burst of sound 
would require a great deal of power. 
(Examples are a drum beat, a crash 
of cymbals, or an entire symphony 
orchestra rising to a crescendo.) An 
"almost good enough" amplifier will 
be overdriven on these sound peaks, 
but not on the rest of the signal: 
thus, the only complaint may be a 
"fuzziness" of the sound which may 
seem worse on some recordings 
than on others. 

Most of the strongest peaks in a 
typical audio signal have a very 
short duration, and this fact is an 
important key to understanding the 
significance of various power ratings. 
An amplifier can deliver consider- 
ably more than its rated rms power 
for brief intervals. Accordingly, a 
number of audio -equipment manu- 
facturers have rated their amplifiers 
according to peak power output, 
which figures out mathematically to 
twice the rms power. This is said to 
furnish a much closer index of the 
unit's true power capability, and it 
has the undeniable advantage of 
sounding more impressive. Output 
figures grow to sensational propor- 
tions when a stereo amplifier is rated 
according to the sum of the peak 
power outputs of both channels - 
which has been a fairly common 
practice in some branches of the 
audio field. 

Just because an amplifier remains 
below a certain distortion level at a 
specified rms power rating doesn't 
automatically mean that the unit will 
be equally distortion -free during 
momentary signal peaks drawing 
twice as much power. With this limi- 
tation in mind, and hoping for an 
eventual end to the confusion caused 
by different power -rating standards. 
two associations of manufacturers 
have recently adopted and publi- 
cized a new compromise standard 
known as music power output. This 
specification is intended to serve as 
a key to the maximum undistorted 
power available on peaks of a typi- 
cal audio signal. 



The Institute of High Fidelity 
Manufacturers defines music power 
as follows for component -type equip- 
ment: ... the greatest single - 

frequency power obtainable without 
exceeding the rated total harmonic 
distortion (claimed for the unit in 

question-Ed.) when the amplifier 

is operated under standard test con- 

ditions, except that music power is 

measured immediately after the sud- 

den application of a signal and dur- 
ing a time interval so short that sup- 
ply voltages within the amplifier 
have not changed from their no - 

signal value." 
In other words, an effort is made 

to measure the operating conditions 
within the audio output stage when 

a sharp signal peak is applied. If 

the duration of the peak is quite 

short, the drain on the power supply 
is almost negligible, and the B+ 
voltage to the audio output stage re- 

mains practically constant. How- 
ever, a broader signal peak (such as 

that of an audio -frequency sine 

wave) could cause enough of a 

change in current drain to make a 

noticeable change in power -supply 
voltage. (Any fluctuations in B+ 
act to reduce the maximum undis- 

torted power output.) 
Literally interpreting the above 

instructions for measuring music 

power is impractical, of course, but 

it is possible to simulate the effect 
of a short -duration signal with good 

results. The amplifier's output stage 

is disconnected from the regular 
power supply and hooked up to an 

external supply having excellent 
voltage regulation. In this way, the 

supply voltages are maintained at 

the no -signal values regardless of 

how long the test signal is applied. 
The resultant reading of maximum 
undistorted output power in a typi- 
cal amplifier will be about halfway 
between the continuous rms and 

peak power readings. Thus, our 
"average" 15 -watt amplifier would 
probably have a music -power rating 
of over 20 watts. In amplifiers 
equipped with exceptionally well - 

regulated power supplies, there 
would be an unusually small differ- 

ence between the continuous and 
music power ratings. 

The Electronic Industries Associ- 
ation has adopted a very similar 

standard for measuring music power 
in "packaged" hi-fi sets, except that 
a maximum harmonic distortion of 

5% is specified under the stated test 
conditions. This distortion figure is 

notably higher than those allowed 
under the stiffer IHFM standards, 
in line with the generally less strict 
interpretation of "hi-fi" from the 
mass -market standpoint. 

If you scan the specification 
sheets for a number of recent -model 
amplifiers of many popular brands, 
you will notice that the music -power 
standard is being widely adopted. 
When determining whether or not 
a specific amplifier can handle a cer- 
tain job, be sure to check and see 
whether music power or one of the 

older standards is being specified. 
Also be on the lookout for other 
significant figures which can help 
you answer questions such as "Is 
the frequency response and distor- 
tion level the same at high power as 

when the power output is only mod- 
erate?" Finally, make sure the 
speaker system is capable of hand- 
ling the full output of the amplifier 
without being overdriven. Used in- 

telligently, amplifier power ratings 
can be a valuable tool in helping 
you to decide how close a given 

amplifier comes to "concert -hall 

realism." 

EASY TO READ ... The HICKOK Model 209A 

PILOT 

LK.NT 
LOW 

OHMS 

True VTV M ef 9" Multi -Colored Meter 

ei Low Capacity, High Frequency Probe 

AC Response to 200111 C, RMS or Peak -to -Peak 

N/ Capacitance Ranges: 1-10,000 ipf in 2 Ranges 
1-1,000pf in 8 Ranges 

ei Resistance Ranges: 0.1 Ohm to 10,000 Megohms 
in 8 Ranges 

V Complete with AC and DC Probes and Test Leads 

See Your Distributor, Ask for a Demonstration! 
$157.00 net 

The Hickok Electrical Instrument Co. 

10566 DUPONT AVENUE CLEVELAND 8, OHIO 
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NEW 4 -WAY 

POCkET 1001 
a real "working partner" 

for removing backs of TV sets 

and installing antennas 

j It's a 1/4" nut driver ! 

Fits Parker-Kalon screws. 

3 It's a No. 1 

Phillips 
screwdriver! 

Double -end blade 
inserts in 7/16" hex 
opening. lust push 
it in or pull it out! 
Patented spring 
holds it firm. 

4 lt's a 3/16" 
slotted screwdriver! 

Genuine Xcelite 
plastic handle - 
shaped and 

balanced for 
working ease. 

Equipped with 
pocket clip. 

2 It's a 7/16" 
nut driver! 
Ideal for 
antenna 
installations. 

Ask to see 
"No. 600" 
next time you 
pick up parts ... 

XCELITE, INC. ORCHARD PARK, N.Y. 
Canada : Charles W. Pointon, Ltd., Toronto, Ont. 

Hard-core soft sell. Sales are 
the lifeblood of business; every com- 
mercial endeavor is faced with sell- 
ing some service or product. Just 
how masterfully a firm accomplishes 
its sales objectives is reflected by 
the success of the business. Sales 
techniques vary between two ex- 
tremes - often referred to as hard 
sell and soft sell. The most vivid ex- 
ample of hard sell is the technique 
used by salesmen who won't take 
NO for an answer. From all indica- 
tions, Americans are fed up with 
these tactics. You may have noticed 
that many manufacturers are giving 
up hard -sell TV commercials (such 
as endless, loud -voiced repetition of 
slogans) and are turning more to- 
ward informal presentations and 
cartoons. However, they are retain- 
ing a hard core to their soft -sell 
technique. 

A complete departure from the 
high-pressure sales approach is the 
soft -sell technique of a TV service- 
man who, upon restoring a TV set 
to operation, offers to check all 
tubes in the set if the customer 
would like him to. Here the custo- 
mer is offered an additional service, 
with no admonition of the conse- 
quences which might result if he 
said, "No, thanks" to the offer. 
Compare this with hard -sell meth- 
ods, where the customer is persuas- 
ively directed into an action, and 
you will see the marked contrast be- 
tween the two sales techniques. 

Many shop owners have found it 
profitable to sell preventive main- 
tenance as part of the repair routine. 
Others have gained business by sim- 
ply asking if any other radio, phono- 
graph, or antenna installation serv- 
ices are required by the custom- 
er. Some even carry phonograph 
needles, FM or portable radios, etc., 
into the home when making a TV 
call, to let customers know they 
have the item just in case they are 
interested. 

It all boils down to the fact that 
you must sell to stay in business. In 
selling you must be aggressive-but 
not too much; make your customers 

want what you have-but make 
them think it's their idea; offer them 
what their station in life permits- 
but in such a way that they won't be 
offended if it's beyond the immedi- 
ate reach of their budget. This is 
applying the hard core to soft sell. 

LIM 
Snowed under? Has that won- 

derful snowfall of TV receivers 
needing service blanketed your shop 
yet? To say the very least, we'll bet 
your business has picked up since 
the beginning of the fall season. 

This condition brings up many 
problems for set owners and tech- 
nicians alike. You know John Q. 
Public - his set is the only one in 
town that needs service, and he 
wants it yesterday. As for yourself, 
you have umpteen John Q's breath- 
ing down your neck, and a time- 
consuming "dog" on the bench. It's 
a time of tried patience, mental 
stress, ulcer development; time to 
apply a little "oil" to your business 
operation (in the form of brain 
work) and get it running like a 
finely -tuned machine. Here are a 
couple of areas where you may be 
able to take some strain out of the 
rush period: 

Many technicians have found it 
helpful to place a time limitation on 
each set they service - setting a 
"dog" aside to complete a couple of 
normal jobs. If you follow this ap- 
proach, bear in mind that you must 
return to the "dog" in a reasonable 
time, and you should start on it as 
if it were appearing on the bench 
for the first time. The greatest deter- 
rent to "whipping a dog" is going 
back to where you left off. You'll 
find it much easier to make a fresh 
start! 

$ & C 

Profit Builder. Training sessions 
after hours and during slack periods 
increase efficiency and improve the 
profit picture. 
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"The `Designer' is the 

LEAST TROUBLESOME SET 

says Bob Wauganman of Bob's Television, 
9518 Madison Street, Cleveland, Ohio. 

"Speaking of the General Electric `Designer'," says 
Bob Wauganman of Bob's Television in Cleveland, 
Ohio, "there probably isn't an easier set on the 
market today to service. 

"We can do 90% óf shop work without removing 
the set from the cabinet, and we find that, because 
General Electric licked the heat dissipation prob- 
lem, `Designers' last longer and suffer less break- 
down. 

"We have very few service calls on `Designers'. 
Those that we do have are easily corrected. This 
gives us lots of time to get in more calls per day and, 

we have ever serviced," 

of course, it helps us to make more money, too." 
"Designer" Tubes are directly replaceable, fuses 

accessible, and you easily get at the key check 
points. Another thing: the painted schematic on 
the boards helps you find your way around quickly. 
Again, more calls per day-and more money. 

Precision Etched Circuitry is used in all 
"Designer" sets and is reliable and uniform so that 
when you have serviced one you will never have to 
puzzle over the next one. 

"Designer" TV-called the easiest -to -service set 
in television! General Electric Company, Television 
Receiver Department, Syracuse 8, New York. 

Progress /s Our Most /mpor/ant Product 

GENERAL ELECTRIC 
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