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POWERMATE 

...the unquestioned leader in antenna -mounting preamplifiers 

"Improved" models of other TV/FM antenna 
amplifiers may come and go, but Jerrold 
POWERMATE remains the one to beat. 

Only POWERMATE delivers consistent high 
gain on both high and low bands-no "hills 
and valleys" to cause smearing and ghosting. 
And only POWERMATE offers the over-all reli- 
ability that cuts call-backs to the bone. Service- 

men and viewers, even in deepest fringe areas, 
agree that POWERMATE outperforms them all 

. . more customer satisfaction, more profit 
for you. 

Are you getting your share of this 
POWERMATE-hungry market? See your Jerrold 
distributor today, or write Jerrold Electronics, 
Distributor Sales Division, Philadelphia 32, Pa. 

JERROLD 
A subsidiary of THE JERROLD CORPORATION 
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FACTS MAKE FEATURES: 

2 

3 

The only tube tester under $1,000 that is simple and fast to 
operate, and will measure tube characteristics at known 
readable potentials. 

The only tube tester under $1,000 that is simple and fast to 

operate, and provides readings to: 

(a) Plot tube characteristic curves. 

(b) Measure grid current at known potentials. 

(c) Compare cutoff characteristics of dual tubes. 

The only tube tester under $1,000 that is simple and fast to 
operate, and reads directly in micromhos with a self 

checking Gm circuit. 

This superb unit speedily and accurately solves the most per- 
plexing tube analysis problems. Measures true Gm without any 
compensating factors; using proper value DC electrode poten- 
tials. Checks PLATE current cutoff. Checks GAS under actual 
operating conditions. Checks RECTIFIERS under load. Checks 
THYRATRON firing voltage and grid currents. Checks DUAL 
section tubes with only one lever movement. Provides SHORTS 
and leakage measurements from 0-10 megohms using a filtered 
DC supply of 85 volts. Case: Wood, gray leatherette covered, 
15316" x 181M " x 73/4". 

TRIPLETT ELECTR'iCAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

THE WORLD'S MOST COMPLETE LINE OF V -O -M'S. 
AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK. 



CAUTION ON MON VOLTS 

EXCLUSIVE TRIPLETT BAR RING. 
SHIELDED MOVEMENT 

FUSED 

SIMPLE TO ` 
REPLACE 
MULTIPLIERS 
OR SHUNTS 

Standard 

Of the 

Industry 

EASY TO CHANGE 
STANDARD BATTERIES 

HIGH FLUX 
MAGNET, 

SPRING 
BACKED 
JEWELS 
-=0R 

RUGGEDNESS 

HEAVY INSULATED CASE SPARE FUSE 

COMPLETELY WIRED CIRCUIT 

FACTS MAKE FEATURES: 

2 

Popular streamlined tester with long meter scales 
arranged for easy reading. Fuse protected. 

Single control knob selects any of 32 ranges- 
less chance of incorrect settings and burnouts. 

3 
Four resistance ranges-from .1 ohm reads direct; 

4% ohm center scale; high 100 megohms. 

Attention to detail makes the Triplett Model 630 V -O -M a life- 
time investment. It has an outstanding ohm scale; four ranges- 
low readings .1 ohm, high 100 megs. Fuse affords extra pro- 
tection to the resistors in the ohmmeter circuit, especially the 
XI setting, should too high a voltage be applied. Accuracy 3% 

DC to 1200V. Heavy molded case for high impact, fully insulated. 

t 630A same as 630 plus 1/,% accuracy and mirror scale only $59.50 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

THE WORLD'S MOST COMPLETE LINE OF V -O -M'S. 
AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK. 



.................PREVIEWS o new sets Electrohome 
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Electrohome 

Model Gatewood 

This 23" console is just one of the 
Electrohome models, manufactured in 
Canada, that are now available in this 
country. The hand -wired chassis uses a 
bonded 23ARP4 picture tube and a tur- 
ret -type tuner. A 6GK5 frame -grid pen- 
tode functions as the RF amplifier, and 
a 6CG8 is the mixer/oscillator. Channel 
slugs can be adjusted from the front of 
the cabinet, after the channel selector 
and fine tuning knobs are removed. 

Other controls mounted on the front 
panel with the tuner include on -off -vol- 
ume, contrast, vertical hold, and bright- 
ness. Controls for AGC, buzz, horizontal 
hold, horizontal drive, and width can be 
reached from the rear of the chassis. 
Rather unusual are the three controls 
(also at the rear) used to obtain correct 
vertical sweep. The TOP SHAPING and 
BOTTOM SHAPING controls are adjusted for 
vertical linearity, and the VERTICAL HEIGHT 
control is then adjusted to fill the screen. 

A circuit breaker and a thermistor 
(175 ohms cold, 1.5 ohms hot), in series 
with the AC line, provide overload pro- 
tection for the set. B+ is developed by 
two silicon rectifiers, wired as a full - 
wave doubler. 

New tubes used in this chassis include 
a 6DX8 video output/sync separator, a 
6GK6 audio output, and another 6GK6 
as the vertical output. Not new, but 
seldom used on this side of the Atlantic, 
is the 6AL3 damper. Other tubes in the 
horizontal circuit are a 6AL5 AFC, a 
6FQ7 multivibrator, a 6DQ6 output and 
a 1K3 high -voltage rectifier. 

The chassis is mounted vertically, but 
is hinged on each side, and may be 
lowered to a horizontal plane. First, 
though, you must remove the rear cover 
and the two metal screws marked on the 
photo. This "fold -out" feature makes 
tube replacement and other servicing op- 
erations fairly easy. 

If necessary, the chassis may be com- 
pletely removed from the cabinet in the 
following mariner: With the chassis 
lowered until it lies flat, remove the 
front control panel (held by two metal 
screws), the leads from the speaker, 
those from the CRT base and anode, 
the yoke clamp, and then the yoke. The 
chassis may now be slipped out of the 
cabinet. 

PF REPORTER for January, 1963, Vol. 13, No. 1. PF REPORTER is published monthly by Howard W. Sams Dr Co., Inc., 4300 W. 62nd St., Indianapolis 6, 
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 et 3 year subscription price: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other 
countries: $1.00, $9.00, $12.00. Current single issues Mc each; back ¡sue, tOc each. 
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General Electric ............. ......PREVIEWS of new sets 

General Electric 

Model M503XEB 

Chassis QX 

G -E recently introduced the light- 
weight (22 -lb.) portable TV shown here. 
This set uses a 16ATP4, 114° picture 
tube, with a brand-new type of implo- 
sion protection - the faceplate is not 
bonded, but is coated with a thin film 
of a special plastic. If the faceplate be- 
comes scratched or marred, you can re- 
finish it with a repair kit especially made 
for these tubes. 

The VHF turret tuner in this set comes 
with UHF antenna terminals and UHF 
switch already installed. All that's needed 
for UHF reception is the installation of 
channel strips for one to four desired 
UHF stations. The tuner uses a 2DS4 
nuvistor as an RF amplifier and a 
6CG8A as the mixer/oscillator. Chan- 
nel slugs are adjustable from the front 
of the cabinet after the selector and fine 
tuning knobs are removed. 

Two silicon rectifiers, wired as a volt- 
age doubler, develop the B+ for the set. 
A 9 -ohm, 10 -watt resistor (or a 6.8 -ohm, 
7 -watt unit, in some chassis) provides 
surge protection for the rectifiers. A cir- 
cuit breaker, wired in the AC line, is the 
overload device used in this set. 

Channel selector, fine tuning, contrast, 
vertical hold, on -off -volume, horizontal 
hold, and brightness controls can all be 
reached from the front of the cabinet. 
The two latter controls are mounted on 
the bottom of the cabinet, but are still 
accessible from the front of the set. 

This receiver uses a number of corn- 
pactrons-a total of seven, to be exact. 
Here are their circuit functions; 11 AR 11. 
first and second IF amplifier; 15AF11. 
video output/sound IF/sync separator; 
12ALII, audio detector/output; 15FY7, 
vertical multivibrator/output; 8B10, hori- 
zontal phase detector/multivibrator; 17 - 
GES, horizontal output; and 17AX3, 
damper. In case you're wondering about 
the third IF/AGC keying tube, it's a 
6GH8. The only tube function not men- 
tioned so far is the high -voltage recti- fiera 1K3. 
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. ....... .......PREVIEWS of new sets Philco 
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Philco 

Model L-3814RWH 

Chassis 13J42 

Representative of Philco's '63 "Town 
House" series is the 19" table -model 
television shown here. This model comes 
equipped with an all -transistor remote 
control, all components of which (in- 
cluding the function relays) are mounted 
on a single printed -circuit board. 

The layout of the TV chassis is simi- 
lar to that in other recent Philco models, 
except it uses one large printed -circuit 
board. Access to the bottom of the 
board is obtained by removing the par- 
tial cover, as shown in the photo. 

A 6GK5 RF amplifier and a 6GH8 
mixer -oscillator are included in the 
turret -type tuner. The channel indicator 
is part of the cabinet, and is automatical- 
ly indexed by special keys on the tuner 
knob; the keys engage the slots in the 
indicator knob only when the correct 
channel number appears in the window. 
Thus, you cannot accidentally misalign 
the channel markings by removing the 
knobs. 

Thuml5wheel knobs are used for the 
vertical hold, horizontal hold, contrast, 
and brightness controls, and they can- 
not be removed with the chassis in the 
cabinet. If you do pull the chassis for 
any reason, note carefully the many 
interchassis plugs and sockets used in 
this set-it will help during reassembly. 

Controls which can be adjusted from 
the rear include vertical linearity, height, 
width, horizontal frequency, and G2 
(accelerating voltage for the CRT). This 
last control is adjusted to obtain the 
best contrast range. 

A full -wave doubler, using two sili- 
con rectifiers, develops the B+ for this 
chassis. A 5.6 -ohm fusible resistor pro- 
tects this circuit from overload. The tube 
filament string uses a #26 wire -link fuse 
for protection. 

A diode, accessible by removing a 
snap -on cover, is used for a video de- 
tector. The only other semiconductor in 
this chassis --except for those in the 
transistorized remote-is the dual -diode 
used for horizontal AFC. 

Some of the tubes used in this set, and 
their functions, are as follows: 6EH7 
first IF, 6EJ7 second IF, 6JE8 video 
output/sync separator, 6BY8 AGC 
keyer/clamper, 6FD7 vertical multi- 
vibrator/output, and 6GH8 sound IF/ - 
noise inverter. A familiar complement 
of tubes are used in the horizontal 
stages: 6FQ7 multivibrator, 6DQ6 out- 
put, 6DE4 damper, and 1G3 high -volt- 
age rectifier. 

January, 1963/PF REPORTER 5 



Symphonic PREVIEWS of new sets 

Symphonic 

Model 23BSC 101 

Among the sets in Symphonic's 1963 
television line is the combination model 
shown here. With only minor modifica- 
tions-mainly in the physical location of 
some components- this chassis is also 
used in 19" portables and 23" console 
models. 

Major sections of this set include a 
TV chassis (using a bonded 23HP4 
CRT), and an FM -AM-stereo amplifier 
chassis. Also included is a four -speed 
stereo phonograph. The radio -amplifier 
chassis has its own control panel, upon 
which are mounted a group of operating 
controls: function selector (a four -posi- 
tion switch with TV/phono, AM -FM 
simulcast, FM, and AM settings), AM 
tuning, FM tuning, off -tone, loudness 
-channel A, and loudness-channel B. 

A separate panel contains the TV 
controls: channel selector, fine tuning 
(linked to the tuner by a metal bead 
chain), brightness, contrast, vertical hold, 
and a two -position switch for TV or 
phono operation. On the rear apron of 
the chassis you'll find controls for AGC, 
vertical size, vertical linearity, and hori- 
zontal hold. 

The tuner tubes used in this set are 
a 2FH5 RF amplifier, and a 5CG8 
mixer/oscillator. The tuner is a turret 
type with provisions for adjusting the 
channel slugs after removal of the chan- 
nel selector knob. 

Two silicon rectifiers are used to de- 
velop B+ voltage of approximately 270 
volts. Several stages are "stacked" with 
the 12CU5 audio output across this sup- 
ply, to obtain a 135 -volt, B+ source. 

A 4.7 -ohm, 5 -watt fusible resistor is 
the only protective device used in this 
chassis. It is a plug-in type, which makes 
replacement of a defective unit very 
easy. The video detector diode, on the 
other hand, is not so easily replaced; 
it's located inside the third video IF can, 
and you'll need to remove the complete 
can before you can get at it. 

The tubes used in the video IF strip 
are a pair of 3BZ6's in the first two 
stages, and a 3CB6 as a third IF ampli- 
fier. A 8CX8 functions as the video 
output/sync separator, and a 1ODE7 is 
the combined vertical multivibrator/out- 
put tube. 

The tubes used in this set are wired 
in series, and a large 41 -ohm, 25 -watt 
resistor is included in the string. Use 
normal "hot -chassis" ptecautions when 
servicing this receiver. 

TUER CONNECTING 

FLG AND SOCKET 

RADIO -AMP 
CHASSIS 

= 

dl OHM 25w 
FILAMENT RESISTOR 

B+ 
HORIZ FREQ SILICON 
COIL RECTIFIERS 

3 7 OHM 5N' 

FUSIBLE RESISTOR 

TV /PHONO 
SNiITCH 

VERT BRIGHTNESS CONTRAST FINE OFF -VOLUME 

CHANNEL SELECT 
TONING 

HOLD 

1f 
VIDEO DETECTOR DIODE 
IS INSIDE THIS CAN 

HORIZ 

VER' --414 WERT HOLD " 
SIZE - EIN 
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VIDEO SPEED SERVICING 
i 

S%iZV vQQGt 

See PHOTOFACT Set 498, Folder 2 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-1 

Section Affected: Pix. 

Symptoms: Video poor or absent. 

Cause: Open peaking coil in video -detector 
load circuit. 

What To Do: Physically inspect dual peaking 
coil L7. Open usually occurs where wire 
connects to mounting lug on coil, and can 
usually be repaired; if not, replace coil. 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-2 

Section Affected: Pix. 

Symptoms: White compression (video over- 
load,) at high contrast setting. 

Cause: Saturation of video output tube. 

What To Do: Try several 8EB8 tubes. If con- 
dition persists, substitute larger -value resis- 
tor for R33. Use smallest value (3.9 to 30 
ohms) which just eliminates white compres- 
sion. 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-3 

Section Affected: Raster. 

Symptoms: No raster. 

Cause: Loss of boost voltage due to shorted 
boost capacitor. 

What To Do: Replace C53 (.1 mfd-400V) 
with a 600 -volt unit. 

2V 

VIDEO OUTPUT d. smc 

E68 
TOP 

10% 
A6 A7 

39n 
lw 

16 ® 
CONTRAST 

6°° 730V A 

TP3 80V 

lsOmM ISO 

n 

(i) 4700. 2W 

130V B 
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SGztQJLQ.Q« VIDEO SPEED SERVICING 
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See PHOTOFACT Set 498, Folder 2 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-4 

Section Affected: Sync. 

Symptoms: Picture locks in at one end of hori- 
zontal -hold control range; critical horizontal 
hold; horizontal drift. 

Cause: Defective selenium dual -diode unit in 
horizontal AFC stage. 

What To Do: Replace M2. 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-5 

Section Affected: All. 

Symptoms: No picture, sound, or raster. 

Cause: No voltage on 130 -volt B+ line, due 
to open resistor in power supply. 

What To Do: Replace R84 (120 ohms - 
1W) ; check for short in circuitry connected 
to 130 -volt line. 

Mfr: Emerson Chassis No. 120507A 

Card No: EM 120507A-6 

Section Affected: Sound. 

Symptoms: Sound distorted when set is cold, 
but OK after warmup; or vice versa. 

Cause: Quadrature coil detuned, due to aging. 

What To Do: Realign quadrature coil in fol- 
lowing manner: 
1. Using strong TV signal, adjust L12 for 

clearest and loudest sound. If two peaks 
are found, align to peak where slug is 
closer to etched circuit board. 

2. If distortion still exists, return slug to 
top of coil and perform step 1 again. 

8 PF REPORTER/January, 1963 
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VIDEO SPEED SERVICING 

See PHOTOFACT Set 510, folder 1 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-1 

Section Affected: Raster. 

Symptoms: Reduced height; retrace lines vis- 
ible in top portion of raster. 

Cause: Shorted turns in vertical output trans- 
former. 

What To Do: Replace T3 
(Magnavox part no. 320278-2). 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-2 

Section Affected: Pix. 

Symptoms: Video overload. 

Cause: Open coupling capacitor between AGC 
keying tube and horizontal output trans- 
former. 

What To Do: Replace C57 (1000 mmf - 
2000 V) . 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-3 

Section Affected: Raster. 

Symptoms: No raster. 

Cause: Open resistor in boost circuit, caused 
by short in AGC keying tube. 

What To Do: Replace R33 (3300 ohms 
1W), and replace V8 (6GH8). 

eia9gacaax 

HV RECT 

1B3GT 
1G3GT 
JO PICTURE TUBE 

HV ANODE 

15K 115KV-16KVI 
15. 51(V 

January, 1963/PF REPORTER 9 



Ì/teetauax VIDEO TSPEED SERVICING 
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See PHOTOFACT Set 510, Folder 1 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-4 

Section Affected: Sync. 

Symptoms: Poor horizontal sync. 

Cause: Leaky feedback -coupling capacitor in 
horizontal AFC circuit. 

What To Do: Replace C47 (.1 mfd-600 V). 
Also check damper tube, which may have 
been damaged by C47 trouble. 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-5 

Section Affected: Raster. 

Symptoms: No vertical sweep; slightly positive 
voltage on grid of vertical oscillator. 

Cause: Leaky coupling capacitor between sync 
phase inverter and vertical oscillator. 

What To Do: Replace C44 (.0051 mfd, My - 
lar, 5%-400V). 

Mfr: Magnavox Chassis No. 33 Series 

Card No: MA 33-6 

Section Affected: Raster. 

Symptoms: No vertical sweep. 

Cause: Open coupling capacitor between verti- 
cal oscillator and output stages. 

What To Do: Replace C46 (.1 mfd-400V). 
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Do you recognize this high-performance TV Chassis? 
Its design was made possible by the use of 11 Amperex tubes 

16AQ3 
DAMPER 

IT IS USED IN EIGHTEEN DIFFERENT CURRENT MODELS 

27GB5 
HOR. OUTPUT 

15CW5 
AUDIO 

OUTPUT 

9A8 
SYNC. & 

HOR. OSC. 

9A8 
VERT. OSC. 

& SOUND IF 

15CW5 
VERT. OUTPUT 

9A8 
AGC 

6EJ7 
2id IF 

6EH7 
1st IF 

4GK5 
RF AMP 

7HG8 
MIXER OSC. 

If you can give us the manufacturer's name and chassis number 

you can win one of 10 model 23K95 Motorola Consoles 

TURN PAGE FOR LINEUP OFAMPEREX TUBES AND 
OTHER CLUES AND SIMPLE DETAILS OF CONTEST 



These 11 Amperex tubes are found in the 
famous TV chassis shown on the reverse side of this page 

SYNC. 

& HOR. OSC. 

VERT. OSC. 

& SOUND IF ACC, 

Íí i i 
HOR. OUTPUT 

DAMPER 

w 
Ili i1 

AUDIO 
OUTPUT 

Additional Clues: 
Chassis uses total of 14 tubes plus 19^ CRT and 4 
diodes in wired circuit. 
Manufacturer is famous Chicago producer of automo- 
bile radios as well as TV and Hi-Fi. 
Suggested Reference Sources: "Previews of NewSets," 
PF Reporter, February, 1962; Sams Photofact Folder 
Set No. 577, May, 1962; December (1962) Circuit 
Digests, Electronic Technician. 

I1 11 

II 
MIXER 

OSC. 
VERT. 

OUTPUT 

10 Motorola TV Consoles and 100 Additional Valuable Prizes 
to be Awarded in First of Amperex Telequiz Sweepstakes! 

1 Fill in attached entry card (or official entry card available 
from your distributor) with all information requested. 

2 Remove card from magazine and mail. No postage 
necessary. Entries must be postmarked by January 19 
and received by January 25, 1963. All entries with 
correct answers become eligible for drawing of prizes 
on January 28, 1963 in the offices of and under the 
supervision of the D. L. Blair Corporation, independent 
contest managers. 

3 Telequiz Sweepstakes subject to Federal, State and 
Local laws and regulations. Winners will be notified no 
later than January 31, 1963. 
Contest limited to TV service dealers and technicians. 

Are you replacing top quality tubes with 
You can now carry the identical tubes that you find in most 
of the quality TV sets you're servicing. 

For some time now, designers have been using many 
AMPEREX Frame Grid tubes in their quality TV chassis 
and we can tell you now that even more tubes originated 
by AMPEREX are being designed into more of the sets 
you'll be handling from now on. 

We have decided that the simplest and most direct way 

Amperex 

ELECTRON 

TUBES 

RF 

AMP 

identical top quality tubes? Now you can! 
to bring this important information to you is through a 
series of interesting 'Telequiz' Sweepstakes Contests, 
with the world's most fabulous TV consoles ever built 
awarded as prizes. 

If the Contest Reply Card has been removed before this 
magazine got into your hands, your AMPEREX distributor 
will provide you with an official reply card for your own 
use. Good luck and good servicing! 

Amperex Electronic Corporation, Hicksville, Long Island, N. Y. 



Prices effective January 1, 1963 

Tarzian offers 

FAST, DEPENDABLE 

TUNER REPAIR 

SERVICE (MANES) 

It just makes sense that a manufacturer of tuners should 
be better -qualified, better -equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc. pioneer in the tuner business, 
maintains two complete, well-equipped Factory Service 
Centers-assisted by Engineering personnel-and staffed 
by specialized technicians who handle ONLY tuner re- 
pairs on ALL makes and models. 

Tarzian-made tuners received one day will be repaired 
and shipped out the next. Allow a little more time for 
service on other than Tarzian-made tuners. 

Tarzian offers a 12 -month guarantee against defective 
workmanship and parts failure due to normal usage. And, 
compare our cost of $9.50 and $15 for UV combinations. 
There is absolutely no additional, hidden charge, for ANY 
parts except tubes. You pay shipping costs. Replacements 
on tuners beyond practical repair are available at :ow cost. 

® Tarzian-made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 

give TV make, chassis and Model number. All tuners 
repaired on approved, open accounts. Check with your 
local distributor for Sarkes Tarzian replacement tuners, 
replacement parts, or repair service. 

\-i-!SARKES TARZIAN, INC. 
Bloomington, Indiana 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 
TRIMMERS ... FM RADIOS ... AM/FM RADIOS ... AUDIO TAPE . . 

BROADCAST EQUIPMENT 

ONLY 

INCLUDING 

AL Lierf 
or (except tubes) 

k andlipOR 
14 -HOUR SERVICE 

1 -YEAR AR.'ANTY 

TWO SERVICE CENTERS 11111 

TO SERVE ' BETTER 

See your distributor, or use the 
address nearest you for fast fac- 
tory repair service 

537 South Walnut St. 

Bloomington, Indiana 

Tel: 332-6055 

10654 Magnolia Blvd. 

North Hollywood, Calif. 

Tel: 769-2720 
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When is Big too Big ? 
When you "outgrow" your customers? 

When you ration service according to their size? 

When you put sales volume ahead of product quality? 

When your service loses the personal touch? 

When you become so self-important that you stop cooperating 
with the service technicians who helped build your business? 

In short, when you forget that your first and biggest job is satisfying your customers? 

We've seen a lot of companies grow 
too big for their britches. Not so with 
Sprague! 

In today's complex electronics in- 
dustry, a company must be big! For 
only bigness-in research, production, 
and distribution-can bring you the 
technical services you need. But bigness 

hasn't gone to our heads. We haven't lost 
the personal touch that helped us grow. 
Close attention to your needs is still pri- 
mary with us: 

You can depend on our faithful ad- 
herence to this policy-just as you can 
depend on the unmatched quality and 
selection of Sprague Capacitors. 

SPRAGUE® 
THE MARK OF RELIABILITY 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
esst9 RI 
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A. C. NOUSENOLO ELECTNICITI' 4TwA.r. 
. . . ,A mr in car. ant .r plan 

Operates Standard A.C. 
Record Players 

Dictating Machines 
Small Radios 

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

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. 
PRICE 

DEALER NET 

.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 VIBRATOC fo: 
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! 

UNIVERSAL 

KARADIO 
MODEL 600 SERIES 

Easily installed in -dash or under - 

dash. Amplifier power -supply chas- 
sis may be separated from tuner 

chassis for easy servicing. Utilizes 6 -tube superhetro- 
dyne circuit (2 dual-purpose tubes). Supplied with 
separate 5" x 7" speaker. Neutral gray -tan baked 
enamel finish. Overall size 4" deep x 61" wide x 2" 
high. Tuner Chassis; with Amplifier Chassis, 23/e" deep 
x 61/2" wide x 3z/e" high. Shipping weight 7 lbs. WILL 
OUT -PERFORM MOST SETS! 
Model 612-12 Volt, Dealers Net Price $31.96 
Model 606-6 Volt, Dealers Net Price 31.96 

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 3k inch hole in roof and 
suspend the one-piece unit (aerial, chassis and speaker) 
in minutes. Watertight mounting assembly holds anten- 
na upright. Yoke -typo 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-1279-12Afor 12V Dealer Net Price $41.96 
Model TR -1279- 6A for 6V Dealer Net Price $41.96 

See Your Electronic Parts Distributor 
Write Factory For Free Literature 

NO PRINTE! 
CIRCUITRY 

ATR ELECTRONICS, INC. 
Formerly American Television 6 Radio Co. 

AIR Quality Products Since 1931 

ST. PAUL 1, MINNESOTA-U.S.A. 

LETTERS 

1 TO THE 

EDITOR 

Dear Editor: 
I have a suggestion. On many of the 

PHOTOFACT schematics I use in my shop, 
I pencil (in bright blue) critical DC volt- 
ages that remain unchanged with signal; 
with red pencil, I mark voltages that 
fluctuate with signal changes; and some- 
times I trace the signal paths with green 
pencil. Why don't you start using this 
method for marking schematics used in 
PF REPORTER? 

ROBERT DUFF 
North Highlands, Calif. 

You'll notice a very similar method be- 
ing used in the regular monthly SYMFACT 
feature. Voltages which vary with either 
signal or control changes are indicated on 
the schematic by an asterisk. In the col- 
umn "Operating Variations," the changes 
are described in detail. Further, you'll no- 
tice voltages that change with symptoms 
printed in color on the symptom pages, 
to aid the technician in spotting such 
changes when he is actually troubleshoot- 
ing the circuit. Ed. 

Dear Editor: 
I have an unusual method of keep- 

ing schematic diagrams flat, which makes 
them easy to follow. I use the 11" x 
14" easel shown here. The "lift -up" 
frame around the border holds the dia- 
grams in place; smaller diagrams can be 
accommodated in the same easel by us- 
ing pieces of cardboard to cover the 
edges of the schematic. 

H. LEEPER 
Canton, Ohio 

Truly a handy device. You could prob- 
ably place the easel in almost any post- 

tion, even hanging out of the way above 
your bench.-Ed. 

Dear Editor: 
I'm writing to tell you how good I 

think PF REPORTER is. I received two of 
your bonus books, and they are really 
worthwhile. Is there a Spanish edition of 
PF REPORTER available? (Most of my 
friends here are Spanish-speaking people.) 

WILLIAM M. BRANNON 
Curundu, Canal Zone 

Thanks, Bill, for the kind words. 
Sorry, but we haven't a Spanish edition 
yet; perhaps you can translate for your 
friends. Ed. 

Dear Editor: 
A great magazine - PF REPORTER! 

How about an article pretty soon on 
servicing tape recorders? There are other 
things than TV, you know. 

JOHN T. SOWDER 
Richmond, Ky. 

You're right; there are, indeed, many 
other types of electronic devices, as a 
quick thumbing through PF REPORTER 
will indicate. As for tape recorders, watch 
for a special section on that very subject; 
it's in the works.-Ed. 

Dear Editor: 
I have a lot of back copies of PF RE- 

PORTER for sale. They cover from 1956 
to the present. 

DANIEL SEIDLER 
2644 W. 23rd St. 
Chicago 8, Dl, 

I'm sure many readers will be inter- 
ested in this collection, especially if the 
set is complete. A number of back issues 
are also still available from our Circula- 
tion Department at 50¢ per copy. Ed. 
Dear Editor: 

Ask Mr. Ember (November "Letters" 
where he got the pipe strencher. He cer- 
tainly does use "Yankee" ingenuity if he 
can fit a 3/4" pipe inside a 1V4" one. 
Jokingly, from a converted "Rebel" - , , 

J. BLACK 
Bayport, Minn. 

It sure would be a tight squeeze. Of 

18 PF REPORTER/January, 1963 



For Every Electrical 
Protection Need 

there's a safe and 
dependable BUSS or 
FUSETRON Fuse! 

BUSS fuse engineers have consistently pio- 
neered the development of new fuses to keep pace 
with the demands of the Electronic industry. To- 
day, the complete line includes: 

Single -element fuses for circuits where quick - 
blowing is needed;-or single -element fuses for 
normal circuit protection;-or dual -element, 
"slow -blowing" fuses for circuits where harmless 
current surges occur;-or indicating fuses for cir- 
cuits where signals must be given when fuses open. 
Fuses range in sizes from 1/500 amperes up- 
and there's a companion line of fuse clips, blocks 
and holders. 

Save time and trouble 
by furnishing only BUSS fuses 

It's more convenient to stock one line of fuses 
-stock handling, records and inventory problems 
are simplified. The unfailing dependability of 
BUSS fuses protects you against "kicks" or call- 
backs that might otherwise result from faulty 
fuses. 

For more information, write for BUSS bulle- 
tin SFB. 

BUSS: The complete line of fuses and 
fuse mountings of unquestioned high quality. 

BUSSMANN MFG. DIVISION 
McGraw -Edison Co. 

St, Louis 7, Mo. 
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IT PAYS TO USE AEROVOX / 

Let's face it...this radio -TV -electronics servicing business is a highly 
demanding business. Your customers demand good service at a fair 
price. Your work at the bench or on service calls requires skill and 
efficiency. The rapid pace of new circuits and equipment demands 
time to keep up with the industry. And how well you know that time 
means money! That's why you can't afford costly callbacks or cus- 
tomer complaints due to premature component failures. When it 
comes to capacitors, you know you can depend on Aerovox. You see, 
at Aerovox there's absolutely no compromise with quality. Since the 
early days of radio, Aerovox engineers have pioneered capacitor 
improvements. Take electrolytics, for example. Your Aerovox dis- 
tributor stocks the most dependable and complete line of exact 
replacement types in every rating you need ...a few of the most 
popular types are shown here. 

Get all the facts... ask him for a free copy of the new Aerovox 
TV Electrolytic Capacitor Replacement Guide AFG -462. 

PR TUBULARS 

AFH TWIST - 
PRONG 
'LYTICS 

a F H 2-1 

40 Mºfl 

40 

"l NE6, 19 

PTT-PWE 
MINIATURE 

'LYTICS 
PRS DAN DEE 

'LYTICS 

IF YOU 

DEMAND 

THE BEST - 
USE 

AEROVOX 

ELECTROLYTIC 

EXACT 

REPLACEMENT 

CAPACITORS 

AEROTOX CORPORATION 
DISTRIBUTOR DIVISION, NEW BEDFORD, MASS. 

Technical Leadership - Manufacturing Excellence 

course, the item should have said the 

bottom antenna is mounted on a 11/4", 

not a I/4" pipe. Our apologies to Mr. 
Ember, and to any reader who tried build- 
ing the assembly by those specifica- 
tions.-Ed. 

Dear Editor: 
I wonder if you have information or 

a schematic for an FM -TV sweep gen- 
erator called the Ferret Model 720. It 
was made by Coastwide Electronics Co. 
of Los Angeles, Calif., but it seems they 
are no longer in business. 

N. B. SANDMAN 

Louisville, Ky. 

Sorry, we couldn't "ferret" out any in- 
formation on this instrument. Can any of 
you readers help?-Ed. 

Dear Editor: 
In your "Notes on Test Equipment" 

feature (October issue), you analyzed our 
Model 656XC NTSC Color Bar Gener- 
ator. I notice you mention a price of 
$525.00 for the unit; it actually sells 
now for $549.50. 

I. W. STRINGER 

Advertising Manager 
Hickok Electrical Instrument Co. 
Cleveland, Ohio 

Readers please take note. Ed. 
Dear Editor: 

Your "Symfact" section really paid off 
on a set I worked on two weeks ago. It 
pinpointed the trouble, and told how to 
correct it, all before I even removed the 
chassis from the cabinet. That one "Sym- 
fact" hint was worth more to me than 
the entire subscription cost of PF RE- 
PORTER. Thanks. 

FRED HALL, JR. 
Fort Carson, Colo. 

Your letter is typical of the many ex- 
cellent reports we've had on "Symfact", 
Fred. It pleases us to know it is such a 

winner. We've plans for a bigger, better 
"Symfact"-you'll want to be watching 
for it.-Ed. 

"Your takeup reel is acting 
kinda funny, Ed." 
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WHAT ELSE DOES PHILCO PUT IN THE CARTON? 

When you pick up the box, you expect to find a receiving 

or CR tube in it. Naturally. 

But when the name PHILCO is on the carton, you get 

something more . . . at no extra cost to you. In every 

Philco carton there is an important extra ... a bonus that 

you can't see but is even more valuable to you! 

What is it ... it's A SATISFIED CUSTOMER! 

The name "Philco" has enjoyed prestige and respect in 

parts and accessories for over 33 years. Now, it has 

added resources and stability with another famous name 

... "Ford". Together they stand for products that assure 
your confidence and dependability ... now, even more 
than ever before. 

When you use Philco tubes, your customer knows you 

are delivering the best. 

Use the Tubes That Mean "Satisfied Customers" 

PHILCO Star Bright 20/20 Picture Tubes and PHILCO Receiving Tubes 

A complete line of all types for all makes and models of television and radio receivers, manufactured 
under exacting quality standards, thoroughly tested and inspected. 

DEPEND ON YOUR 
PHILCO DISTRIBUTOR... 

your one -stop -shopping center for 
quality picture tubes and receiving 
tubes for Philco or ANY OTHER 

57.0 
/. '. }'.N 

MAKE. A SUBSIDIARY OF C/F VlV/" 

PARTS & SERVICE OPERATIONS 

PHILCQ 
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THINK FIRST OF 

PHILCO® 
FOR QUALITY 

4" Contemporary Styled 
EXTENSION SPEAKERS 

For home, office, shop, music or sound 
systems. Beige molded plastic cabinet. Con- 
nector socket, 8 ohm voice coil impedance; 
.68 oz. Alnico magnet. With or without built- 
in volume control. Cabinet size, 5x31/2x51/4". 

Q 
4. 
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Deluxe 4 Speed 
STEREO CHANGER M60A 

Plays all speeds, 16, 33, 45,78 
Intermixes 7", 10" and 12" 

records Shutsoff after last record 
Supplied complete with stereo 

cartridge and sapphire needles 

PH I LCO 
VIBRATORS 

Tops in quality 
low in price 

Made to Philco standards 
of quality and specifica- 
tions. Rigidly inspected 
and tested. 3 Pin models 
for 12 Volt General 
Motors and Chrysler systems, also.4 Pin 
Model Vibrators for 6 Volt systems: 

Rotary Switch 

HIGH GAIN ANTENNA 
Six position switch for best possible signal with 
minimum of interference and ghosts. 3 section 
dipoles finished in brass. Cast-iron base pre- 
vents tipping. 

PHILCO 
PHONOGRAPH NEEDLES 

for all makes 
Replacement needles for Philco, 
Ronette, Astatic, RCA, Shure, Sono - 
tone, Phillips, Piezo, Telefunken. 
Electrovoice, Perpetu urn Ebner, 
Euphonics and other makes. Sap- 
phire, Diamond and Diamond -Sapphire. 

PARTS & SERVICE OPERATIONS 

PH I LCO® 
A SUBSIDIARY OF -jki.OfnfrÌ//-Ö' 

The 
Electronic 
Scanner 

Something New in Antennas 

The first significant change in 
antenna design in recent years 
is incorporated by lFD Elec- 
tronics in their new LPV series 
of television antennas. Based 
on a principle known as the 
"log -periodic" concept, these 
antennas display broad band- 
width combined with high gain. 
In addition, the directivity pat- 
tern of the antenna is remark- 

ably free from back and side lobes, and the forward lobe is 
unusually narrow. Developed from the theory of an infinitely 
long logarithmic spiral, the new V-shaped antenna was de- 
signed in the Antenna Research Laboratory of the University 
of Illinois. The units are available in models with gain as high 
as 14 db, having flat response across both VHF television 
bands-making them useful for color TV and stereo FM, as 
well as for monochrome TV. They have been field tested in 
several areas, and the most efficient models have received tele- 
vision signals regularly from distances of *150 miles. 

Boosters Get a Boost 

A new concept in selling television boosters has been intro- 
duced by Blonder -Tongue. The promotion centers around a 
"caddy/pak" that the serviceman can carry along on home 
service calls. The idea is to sell boosters through actual dem- 
onstration; special packaging is designed to stimulate the 
customer's curiosity and interest. The demonstration kit con- 
tains two indoor boosters-a transistorized and a tube model. 

Rectifier Assortments Save Money 

divider box. A larger 
tains 31 popular types 

Annual Citation Given 

Two basic assortments of 
semiconductor rectifiers are be- 
ing offered to servicemen by 
International Rectifier, at re- 
duced prices. Each assortment, 
with its container, sells for at 
least $3 less than the regular 
net price for the rectifiers alone. 
The "Caddy Kit" contains 16 
most -used types, in a plastie 

assortment, the "Bench Cabinet," con - 
in a four -drawer storage cabinet. 

At their 1962 convention, the 
directors of NATESA selected 
the RCA Electron Tube Divi- 
sion to receive the annual 
"Friends of Service Manage- 
ment" award. Irving J. Toner, 
president of the national serv- 
icemen's organization, is shown 
here presenting the engraved 
plaque to Douglas Y. Smith 
and W. Walter Watts, vice 
presidents of RCA. 



Space -Saving Tube Sockets 

Something different in tube sockets has been developed by 
Aerovox-right-angle sockets for mounting on printed boards. 
Four types are offered: two regular -duty types, with or with- 
out a shield shell, and two heavy-duty high -rigidity types, also 
with or without shield shell. Right-angle sockets will allow 
tubes to be mounted upright on vertical printed boards, or 
horizontally on others; the result will be a considerable saving 
of space. 

Someone New in SCR Field 

A recent entry into the sili- 
con -controlled rectifier field was 
made by Mallory, with the in- 
troduction of 18 new SCR 
types. The new units feature 
blocking voltages as high as 
500 volts, with current -handling 

capacities up to 25 amps. Similar Mallory products include 
regulator (Zener) diodes, silicon rectifiers, and prepackaged 
semiconductor circuits. 

Tuner Repairs Go West 

A new TV tuner repair center on the West Coast, located at 
10654 Magnolia Blvd. in North Hollywood, Calif., is staffed 
with Sarkes Tarzian, Inc. engineering personnel and specialized 
technicians .This new addition will make possible faster, more 
efficient tuner service in the Pacific Coast area. 

Fiberglass for Picture Tubes 

New Plait for 

A new kind of 23" television 
picture tube is going into pro- 
duction at Sylvania. The "Kim - 
code" CRT uses fiberglass cloth 
around the funnel, and a .018" 
steel band, to hold the face 
glass in place, thus forming 
an implosion -proof CRT. The 
company indicates that 19" and 
16" tubes also will be available 
in the near future. 

Antenna Company 

A new single -level, ultra- 
modern addition - covering 
25,000 square feet - is being 
added to present facilities of 
The Finney Company in Bed- 
ford, Ohio. Here, company 
president Morris L. Finneburgh, 
Sr. (left) plays host to Bedford 
City Manager Joseph Banta 
and Bedford Police Chief James 
Gresham at ground -breaking 

ceremonies, aided by L. H. Finneburgh and M. L. Finney, Jr. 
It is said that, when the addition is completed early this year, 
Finco twill have the world's largest single -plant operation de- 
voted exclusively to producing TV, FM, and Amateur antennas. 

Report on CCTV in Industry 

According to a booklet issued 
for management officials by 
Blonder -Tongue, closed-circuit 
television has emerged from the 
developmental stage and is tak- 
ing its place as a major con- 
tributor to industrial efficiency. 
CCTV is being used in fac- 
tories, schools, and churches to 
perform every imaginable func- 
tion - from production control 
and plant protection to school - 

wide classroom instruction and "baby-sitting." The free book- 
let contains nontechnical descriptions of equipment, and points 
out how CCTV saves time and money by overcoming the 
limitations ordinarily imposed by distance, danger, inacces- 
sibility, and the inability of personnel to be at several places 
at once. 

MAKE YOUR 

PH I LCC® 
DISTRI BUTOR 

Your One -stop -shopping 
center for parts, accessories 

Replacement 
SPEAKERS 
for all makes, models 

All sizes, oval, round, 4", 5", 8", 
5 x 7", 4 x 6", 6 x 9", 2 x 10". 
PM speakers, 3.2 ohms, 1.47 
oz., 3.16 oz., 2.15 oz. magnets. 
Special prices for quantity lots 

PRIVATE LISTENING RECEIVERS 
... 15 and 500 ohm 

Magnetic -type hearing aid. Quality 
manufactured, all with receiver and 
metal ear piece plus 39' cord. Also 
15 ohm, 500 ohm and 2000 ohm 
deluxe models. 

¡-9171-3 
_ 

TELEVISION CONTROLS 
Standard taper, 3" shaft, 1/2 flat to fit 
Philco and other makes. Complete se- 
lection, 1 Meg; 2 Meg; 500 K types 
with on -off switch or without. 

OUTPUT TRANSISTORS 
For Philco or other makes 

Special Philco type, replaces twenty num- 
bers formerly needed. Packed two to a 
package. Also 60 watt output transistor for 
GM radios, also exact replacement for 
2N173, 174, 277, 278, 442, 443. 

DUAL GERMANIUM 
RECTIFIERS 

Snap in mountings. 2-300 MIL rectifiers at 
130 volts. Replacements for GE (1N584). 
Also 500 MIL cartridge rectifiers, Hi -density 
500 MIL rectifiers and guaranteed 750 MIL 
molded rectifiers in stock. 

YOUR PH I LCO DISTRIBUTOR 
Features These Famous Brand Parts and Accessories 

PHILCO 
EVEREADY Batteries 
Flashlights 
CAROL CABLES 

GOODRICH V -Belts TELCO Antennas 
GC Products PRECISION 
AUDIOTEX Test Equipment 
WALSCO Products PACO Kits 



SENCORE 
SIMPLIFIES COLOR SERVICING 

NEW! CA122 
COLOR CIRCUIT ANALYZER 

A simple approach to a complex problem 

Here is an instrument that is designed to eliminate the guess- 
work in color TV servicing. A complete analyzer that pro- 
vides all required test patterns and signals for testing from 
the tuner to the tri -color tube. Additional analyzing signals 
for injection at each stage including audio, video and sync, 
brings to life a truly portable and practical TV analyzer for 
on the spot service; virtually obsoleting other analyzers with 
the advent of color. Sencore's simplified approach requires 
no knowledge of I, Q, R -Y, B -Y, G -Y or other hard to re- 
member formulas. The CA122 generates every signal nor- 
mally received from the TV station plus convergence and 
color test patterns. 
The CA122 offers more for less money: 
TEN STANDARD COLOR BARS: The type and phase that is 
fast becoming the standard of the industry. Crystal con- 
trolled keyed bars, (RCA type) as explained in most service 
literature, offer a complete gamut of colors for every color 
circuit test. 
WHITE DOTS: New stabilized dots, a must for convergence, 
are created by new Sencore counting circuits. 
CROSS HATCH PATTERN: A basic requirement for fast CRT 
convergence. 
VERTICAL AND HORIZONTAL BARS: An added feature to 
speed up convergence, not found on many other color gen- 
erators. 
SHADING BARS: Determines the ability of the video ampli- 
fier to produce shades (Y Signal) and to make color tem- 
perature adjustments. An important feature missing on other 
generators. 
COLOR GUN INTERRUPTOR: For fast purity and convergence 
checks without upsetting color controls. Insures proper op- 
eration of tri -color guns, preventing wasted time in trouble 
shooting circuits when CRT is at fault. 

NEW! PS120 PROFESSIONAL 
WIDE BAND OSCILLOSCOPE 
A portable wide band 3 inch oscilloscope for fast, on -the -spot 
testing. An all new simplified design brings new meaning to 
the word portability ...it's as easy to operate and carry as a 
VTVM. Though compact in size, the PS120 is powerful in 
performance: Vertical amplifier frequency response of 4 MC 
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips 
the technician for every color servicing job and the engineer 
with a scope for field and production line testing. AC coupled, 
with a low frequency response of 20 cycles insure accurate 
low frequency measurements without vertical bounce. Sensi- 
tive single band vertical amplifier; sensitivity of .035 volts 
RMS for one inch deflection saves band switching and guess- 
ing. Horizontal sweep frequency range of 15 cycles to 150 
KC and sync range from 15 cycles to 8 MC (usable to 12 
MC) results in positive "locking" on all signals. New exclu- 
sive Sencore features are direct reading peak -to -peak volts 
-no interpretation; dual controls to simplify tuning; lead 
compartment to conceal test leads, jacks and seldom used 
switches. Rear tilt adjustment angles scope "just right" for 
easy viewing on bench or production line. 
Size: 7"w x 9"h x 11%"d. Weight: 12 lbs. 

Dealer Net 124.50 
(with low cap. probe) 

Kit 74.50 
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A must for color . . . 

a money maker for black and white TV servicing 

ANALYZING SIGNALS: RF and IF signals modulated with 
any of the above patterns for injection into grid circuits from 
antenna to detector. IF attenuator is pre-set for minimum 
signal for each IF stage to produce pattern on CRT thus 
providing a check on individual stage gain. Sync and video, 
plus or minus from 0 to 30 volts peak to peak, have separate 
peak to peak calibrated controls for quick checks on all video 
and sync circuits. Crystal controlled 4.5 me and 900 cycles 
audio simplify trouble shooting of audio circuits. 
NEW ILLUMINATED PATTERN INDICATOR: A Sencore first, 
offering a rotating color film that exhibits the actual color 
patterns as they appear on color TV receivers. Locks in with 
pattern selector control. 
You'll pay more for other color generators only. 

Dealer Net 1$7.50 

A must for servicing color TV in the home ... lowest 

priced broad band scope. All hand wired - all 
American made 



Fast, Accurate .. . 

never lets 
you down 

A must for color 

IMPLIFIES SWEEP CIRCUIT TROUBLE SHOOTING 

SS117 
SWEEP CIRCUIT ANALYZER 

For Color and Monochrome Testing 
A professional trouble shooter that helps you methodically 
walk the trouble out of "tough -dog" sweep circuits in mono- 
chrome and color receivers. The SS117 provides a positive 
but simple push button test on all circuits indicated in the 
block diagrams. These time-consuming circuits are checked 
step-by-step with tried and proven signal injection and sub- 
stitution methods. All checks can be made from the top of 
the chassis or from under the chassis when it is removed 
from the cabinet. 
TV horizontal oscillator check is made by substituting a uni- 
versal oscillator known to be good. Horizontal output check 
consists of a cathode current and screen voltage test. The 
TV horizontal yoke is checked by substituting a universal 
yoke from the SS117 and viewing brightness or restoration 
of 2nd anode voltage. Horizontal flyback is checked dynam- 
ically in circuit by measuring the power transfer to the yoke 
when TV is turned on. TV horizontal sync can be used to 
control the SS117 horizontal oscillator,providing a positive 
check on sync from the video amplifier to the TV oscillator. 
Vertical circuits are tested by simple signal injection from 
vertical yoke to oscillator for full height on CRT. The SS117 
with the CA122 Color Analyzer provides a complete TV 
analyzer for virtually every stage in monochrome or color 
receivers. 
External checks for AC, DC, peak to peak voltage readings 
and DC current in the upper right hand corner save using a 
separate VTVM. Accurate 2nd anode measurements up to 
30,000 volts are made with a sensitive 300 microamp meter 
and the attached high voltage probe. AC outlets, all steel 
construction and mirror in the cover makes every servicing 
job easier. 
Size: 10W x 9U" x 3%". Wt. 10 lbs. 
Dealer Net 89.50 

1Y Sweep Circuit Anallie, 

The 55117 checks them all 

SYNC. CIR. 

& H. SYNC. 
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OUTPUT 

VERT. 

OUTPUT 

HORIZ. 

FLYBACK 

XFORMER 

VERT. 

OUTPUT 

X FORMER 

2nd ANODE 

VOLTAGE 

CIRCUIT 

FREE-A 33 RPM half hour permanent record 
packed with every unit explains each test. 

VERT. 

DEFLEC. 

YOKE 

HORIZ. 

DEFLEC. 

YOKE 

FOR FASTER MORE ACCURATE TUBE TESTING 
TC114 MIGHTY MITE 

TUBE CHECKER 
This is the famous Mighty Mite, acclaimed by over 25,000 
servicemen, maintenance men and engineers as "the best 
they've ever used." A complete tube tester that is smaller 
than a portable typewriter yet finds tubes that testers cost- 
ing hundreds of dollars miss, thus selling more tubes and 
reducing call backs. A real money maker for the serviceman 
and a trusty companion for engineers, maintenance men and 
experimenters. The Mighty Mite has been acclaimed from 
coast to coast as the real answer for the man on the go. Even 
though the Mighty Mite weighs less than 8 pounds, new 
circuitry by Sencore enables you to use a meter to check 
grid leakage as high as 100 megohms and gas conditions that 
cause as little as one half microamp of grid current to flow. 
Thus, too, it checks for cathode current at operating levels 
and shorts or leakage up to 120,000 ohms between all ele- 
ments. And it does all this by merely setting four controls 
labeled A, B, C, & D with new type easy grip knobs. Check 
these plus Sencore features... Meter glows in dark for easy 
reading behind TV set...The new Mighty Mite has large 
size Speedy -Setup Tube Chart inside of cover-cuts setup 
time for even faster servicing. New stick proof D' Arsonval 
meter will not burn out even with shorted tube...Rugged, 
all steel carrying case and easy grip handle. 
The improved Mighty Mite will test virtually every radio 
and TV tube that you encounter, nearly 2000 in all, includ- 
ing foreign, five star, auto radio tubes plus the new Com- 
pactrons, Novara, Nuvistors and 10 pin tubes. Has larger, 
easy -to -read type set-up booklet for faster testing. 
Size: 103" x 9U" x 33.Ç. Weight: 8 lbs. 
Dealer Net 74.50 
TM116 TUBE TESTER MODERNIZING PANEL 
New tube adapter for testing Compactrons, Novara, Nu- that your tester checks 
vistors and 10 pin tubes in any tube tester except cardo- conventional tubes. Tube set-up 
matic types. Plugs ,into octal socket of your tube tester chart included with each adapter 
enabling you to test these new tubes in the same manner Dealer Net 24.95 
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QUICKER SERVICING 
by Wayne Lemons 

1, FOCUSING ON 

If THE TROUBLE 

Some years ago, focusing of most 
black and white picture tubes was 
done magnetically, either with a 

bulky, electrically driven coil or 
with heavy magnets mounted on 
the CRT neck. Now CRT's are all 
focused electrostatically, with volt- 
ages-usually 700 volts or less- 
applied to an internal focus ele- 
ment. Considering this simplifica- 
tion, it might seem that focus prob- 
lems would simply boil down to 
whether or not the proper voltage 
is present at the focus anode of 
the picture tube. Actually, focus 
problems can still be quite complex, 
depending on conditions. 

What is Focus? 

Focus, whether of light or of 
an electron beam, is simply a mat- 
ter of directing the points of light 
or the electrons so they converge 
at a specified point and concentrate 
their force in one place. This is 
shown graphically in Fig. 1, using 
a flashlight as an example. The rays 
of light from the flashlight will 
normally continue in their original 
direction (as in A), and the light 
will never be concentrated at one 

FLYBACK 

HOR I Z 

OUTPUT 

HV RECT 

FOCUS REGT 

1V2 

FOCUS 

TO FOCUS 

ANODE 

Fig. 2. Older circuit seldom used in 
monochrome sets, popular in color TV's. 

A 
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e 

"UNS" 
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THE ELECTRONS) 

ELECTRON 

SOURCE 

FOCUS 

POINT 

ì< 
FOCUS 

POINT 

Fig. 1. Comparison between focusing of 
a flashlight beam and electron beam. 

point. However, if we insert a lens 
(as at B) , we can redirect these 
light rays along different paths that 
will intersect at a point called the 
focus point. Thus, we have con- 
centrated the light into a beam, 
which will be extremely small and 
highly concentrated at the focus 
point. At this point, therefore, we 
have the condition we call "in 
focus." 

The electron beam in a TV pic- 
ture tube is formed in much the 
same manner. (The focus point is on 
the phosphor face-as at C in Fig. 
1.) But, in focusing electron beams, 
other factors than position or di- 
mensions of the "lens" are in- 
volved. In fact, the many electrical 
factors that affect electron -beam 
focusing explain why the problem 
of locating focus troubles involves 
more than merely checking the 
focus voltage. 

The first picture tubes to use 
electrostatic focusing required a 
high voltage (several kv) on the 
focus anode. This high voltage was 

supplied from an extra HV rectifier 
utilizing a portion of the flyback 
pulse from the horizontal output 
transformer-see Fig. 2. The focus 
adjustment was a potentiometer 
across the DC output circuit. A 
more elaborate version of this type 
of focusing is still used with color 
TV picture tubes. 

Modern black -and -white picture 
tubes use electrostatic focusing de- 
rived from B+ or boost. The volt- 
age for the focus anode may be 
supplied through taps on a power - 
supply bleeder (as in Fig. 3A) or 
from a high -resistance focus con- 
trol (as in Fig. 3B). Or, it may be 
supplied by a jumper at the picture 
tube socket, connecting the focus 
anode to the first anode of the pic- 
ture tube, to some other element, or 
perhaps even to ground (one side 
of the heater)-whichever point 
offers the best focus. A few picture 
tubes have the focus anode con- 
nected internally to other elements, 
which supply the focus voltage; 
these are called self -focusing tubes. 
Small test CRT's are good examples 
of this type of focusing. 

Please turn to page 76 

TO FOCUS ANODE 

OF CRT 

000 to 700 

lmeg lmeg lmeg 

TO FOCUS ANODE OF CRT 

5 meg 

FOCUS 

CONTROL 

400 TO 700 
VOLTS 

Fig. 3. Most modern receivers use one 
of these circuits for focusing the CRT. 
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...leave sooner 

It's there in hours... and costs you less! 

Buses Daily Running Time 15 lbs. 25 lbs. 35 lbs. 

BOSTON- 
18 5 hrs. - min. $1.80 $2.10 $2.35 

NEW YORK 
PITTSBURGH- 

CLEVELAND 14 2 hrs. 55 min. 1.60 1.85 2.15 

CHICAGO- 
ST. LOUIS 

8 6 hrs. 10 min. 1.90 2.15 2.45 

LOS ANGELES- 
SAN DIEGO 38 2 hrs. 30 min. 1.25 1.45 1.70 

CINCINNATI- 
LOUISVILLE 15 2 hrs. 40 min. 1.50 1.70 1.95 

Save time! Save money! Ease those inventory control prob- 
lems too! Ship via Greyhound Package Express! Packages go 

everywhere Greyhound goes, on regular Greyhound buses. 

Very often they arrive the same day shipped. Ship nation- 
wide, anytime... twenty-four hours a day, seven days a week, 
weekends and holidays. Ship C.O.D., Collect, Prepaid, 
or open a charge account. Insist on Greyhound Package 
Express. It's there in hours ... and costs you less. 

r 

L 

GREYHOUND PACKAGE EXPRESS, Dept. 52-N 

140 S. Dearborn St., Chicago 3, Illinois 

Please send, without cost or obligation, complete 
information on Greyhound Package Express service 
...including rates and routes. 

NAME TITLE.. 

COMPANY 

ADDRESS 

CITY STATF PHONE 

CALL YOUR LOCAL GREYHOUND BUS TERMINAL 

OR MAIL THIS CONVENIENT COUPON TODAY 

J 
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Old New 

Now, RCAVICTOR takes the tangle 
out of TV's toughest circuitry 

WtThe advantages of the new 
RCA Security Sealed Chroma 
Circuits are plain to see. The 
simple fact that they're Precision 
Crafted Security Sealed boards 
tells you most of the good news 
... clean; easy to get at; "road - 
map" tracking, and just gener- 
ally a cinch compared to their 
old, hand -wired counterparts. 

This newly developed RCA 
chroma board sets many more 
benchmarks. For example, the 
color bandpass amplifier circuit 

operates near Class "A," provid- 
ing linear amplification of 
chroma signals. Color video am- 
plifier outputs are 100% DC 
coupled to reduce drift in color 
temperature set-up. 

The chroma circuit also fea- 
tures two new multi -grid pen- 
tode color demodulators to 
improve color with better ma- 
trixing. No "short cuts"-this is 
full -function circuitry... demod- 
ulators plus amplifiers for extra 
color brilliance and stability! 

etfr 

This circuit is very stable, and 
tube change has almost no effect 
on performance of matrixing. 

The new Precision Crafted 
Security Sealed Chroma Circuit 
board is part of RCA's continu- 
ing program for faster, easier 
servicing of today's fastest -grow- 
ing home entertainment me- 
dium ... Color TV. 
See Walt Disney's "Wonderful 
World of Color" Sunday's, N BC - 
TV Network. 

The Most Trusted Name in Television 
Trnk(s) W 
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REPORTER J Mkelf. 

FROM 

SOUND IF 

V 

6DT6 Sound 

Detector 

.02 TO TOP OF 

680K 
VOLUME 

CONTROL 

CC VOLTAGES taken with VTVM, on inactive WAVEFORMS taken with wide -band scope; fine- 

channel, with antenna terminals shorted. tuning control adjusted for best picture just 

means voltage will vary when signal is ap- below sound peak on strong station; direct 

plied or control is adjusted. See "Variations." probe usable at all points in the circuit. 

Normal Operation 

Plate current is determined by both control 
grid (pin 1) and quadrature grid (pin 7) . Fre- 
quency -modulated 4.5 -mc input (W1) induces 
similar signal at pin "7 by electron coupling. 
Signals are 90° out of phase at exactly 4.5 mc; 
frequency swings due to FM cause correspond- 
ing phase shift, varying average plate current at 
audio rate. Limiting of stray AM peaks takes 
place in control -grid circuit. Very weak incom- 
ing signals induce oscillations, locked in phase 
with input; these reinforce and stabilize signal. 
Not all tube pins are useful as test points; 
VTVM probe at pin 1 or 7 (or scope at pin 7) 
loads circuit and falsifies indication. A 1 should 
be adjusted on strong signal (intercarrier sound 
from TV station, or crystal -controlled 4.5 -mc 
CW) . Sharp peaking of A2 and A3 is attained 
only on extremely weak signal, when accom- 
panying video is too snowy for viewing. Proper 
tuning of each slug can be checked with 
VTVM: positive DC peak at pin 2, negative 
peak at point A, or dip at pin 6. Final peaking 
of Al is best done while listening to signal. 
Tuning of this slug is critical, characterized by 
point of severe garbling just to one side of point 
that gives maximum volume and clarity. 

Operating Variations 

Slight variations in alignment, siá 
PIN 5 nal conditions, and component val- 

ues have extreme and rather unpre- 
dictable effect on DC voltage. In some sets, 
plate is supplied from boost, and sweep trouble 
can affect sound. Station signal (W3) is com- 
plex, fluctuating audio. Best scope frequency 
for analyzing hum and buzz is 30 cps. 

DC voltage decreases about 10% 
when signal is applied. Audio ap- 
pears in ripple waveform (W4A) 

except during pauses, when hum and video pre- 
dominate (W4B) . Exact waveshape depends on 
design of screen -bypass circuit. 

DC voltage rises to 5-7 volts with 
PIN 2 signal applied. Waveform looks like 

W2A on audio peaks, W2B on 
pauses; note video, which enters via sound IF. 

This is best point for checking quad- 
rature circuit. DC reading goes sev- 

,._ eral volts more negative with sig- 

nal applied. Scope trace bounces erratically, 
making detailed study impossible. 



SYMPTOM I 

Scratchy or 
Muffled Audio 

Volume Slightly Reduced 

R3 Increased in Value 

Waveform 
Analysis 

IMEIZEIGEDIMI 

Station audio is hard to analyze, since frequency and 
amplitude constantly change. However, certain features 
of this signal furnish valid clues. For example, loudest 
audio peaks should expand W3 to 50 volts or more, but 
trouble in R3 holds maximum amplitude to only about 
20 volts. Also, while watching fluctuations of wave- 
form, observer will note positive peaks extending far- 
ther from base line than negative peaks-a sign of dis- 
tortion. Pips on base line during pauses in audio are 
remnants of vertical sync pulses, which cause buzz. 

Symptom Analysis 

Trouble bet ore volume control is 
indicated, since audio signal in- 
jected at this point produces clear 
sound from speaker. Slight readjust- 
ment of A 1 decreases distortion, 
but slight buzz remains. Clearest 
sound occurs below peak VTVM 
reading; this proves trouble is only 
covered up by readjustments. 

Voltage and 
Component Analysis 60V 

Low voltage at pin 6 pinpoints fault in screen circuit. 
Without signal, other voltages are normal; but when 
signal is fed in, they change as secondary effects of 
screen trouble. Insufficient plate current raises plate 
voltage to nearly 200 volts; weak signal induced at 
quadrature grid develops only -1 volt DC at point A; 
and cathode voltage measures slightly below normal. 
These indications were obtained when R3 had risen to 
nearly ten times normal value-a condition that could 
develop as consequence of short in C3 or tube. 

SYMPTOM 2 

Audio Weak 
and Garbled 

Effect Similar to "Rubbing" 
Voice Coil in Speaker 

C5 Open 

Waveform 
Analysis 

Scope helps pinpoint this trouble by acting as capacitor 
substitution box! As soon as probe is touched to pin 5 

of 6DT6, sound returns almost to normal, because in- 
put capacitance of scope (with direct or LC probe) 
takes place of C5 as filter for 4.5 -mc component of 
plate signal. W2A and W4A both display somewhat 
weaker audio component than normal. Although they 
are no great aid in spotting trouble, they are presented 
here to give demonstration of how faults can reflect 
trouble indications into other parts of circuit. 

Symptom Analysis 

Substituting for speaker does not 
affect trouble, and signal injection 
at volume control gives clear sound. 
Loud rushing noise on vacant chan- 
nels proves audio circuit has ample 
gain. Slightly retuning A 1 restores 
acceptable volume and clarity, cov- 
ering up trouble. A2 and A3 react 
normally fto adjustment. 

Voltage and 
Component Analysis 

VTVM does not provide enough shunt capacitance to 
remove symptom, as scope does. DC plate voltage is 
near normal; only VTVM reading that would arouse 
suspicion with no signal present is at test point A in 
quadrature -grid circuit. Negative voltage here is only 
about half normal value. When strong input signal is 
applied, voltage at point A reacts normally. Misleading 
"normal" reading may occur on channels adjacent to 
active channels, since enough signal usually reaches 
detector to make it react as if station were tuned in. 



SYMPTOM 3 

Very Weak Audio 

Loud Noise on 
Vacant Channels 

C2 Open 

Waveform 
Analysis 

Scope isolates trouble to 6DT6 stage by same technique 
that applies to most circuits: input signal (W1) is nor- 
mal, but output (W3) shows severe distortion. Maxi- 
mum amplitude is only 2 volts, a small fraction of what 
it should be. Sinusoidal 60 -cps hum dominates W3, but 
is amplified less than audio signal by output stage-so 
is less noticeable than audio in speaker. Intense hiss 
"off channel" is explained by 20 -volt spikes of random, 
noise in W3. This waveform is half normal amplitude, 
indicating little effect on "no -signal" operation. 

Symptom Analysis 

Sound is faint, but reasonably clear. 
Buzz is present, although at such 
low level it sounds like faint hum 
in background. Sound increases to 
usable level at high volume settings, 
where noise between stations is deaf- 
ening. Al has no effect; slight touch- 
up of A2 or A3 may improve sound 
quality enough to conceal trouble. 

Voltage and 
Component Analysis 

With no signal applied, zero voltage is indicated at 
point A, because open C2 removes grid -leak bias from 
quadrature grid. No secondary effects on other voltages 
in stage are noted until signal is applied; then plate 
voltage soars to level nearly as high as supply voltage, 
indicating virtual cutoff of plate current. Since plate 
normally draws only a small percentage of total cath- 
ode current, DC voltages at cathode, control grid, and 
screen grid are scarcely affected by troubles that disable 
plate or quadrature -grid circuit. 

SYMPTOM 4 

Distorted Audio 

Volume Nearly Normal 

R1 Increased in Value 

Waveform 
Analysis 

Output waveform W3 is similar to that in Symptom 1, 

although somewhat stronger. Distortion in complex 
waveform of station audio signal is difficult to see, but 
can be spotted by noting greater postivie than negative 
excursions of scope trace from base line on signal 
peaks. Waveform should be symmetrical at correct set- 
ting of Al. Shape of W2A appears unaffected; but 
amplitude is several times normal, since signal is de- 
veloped across abnormally high resistance. Trouble 
produces no noticeable effect on either W1 or W4. 

Symptom Analysis 

Station sound has muffled, wheezy 
tone such as that produced by 
badly torn speaker cone. Distortion 
cannot be removed by adjusting Al; 
but detuning either A2 or A3 im- 
proves sound. Normal setting of A2 
causes dip instead of peak in out- 
put volume; in A3, peak is merely 
shifted to one side of normal. 

Voltage and 
Component Analysis 

All DC voltages are upset, because excessive cathode 
bias reduces both plate and screen current. When signal 
is tuned in, cathode voltage rises to 17 volts. Reduced 
plate current is indicated by rise in plate voltage to 175 
volts. In normal fashion, screen current increases and 
pulls screen voltage down to 120 volts. No voltage ap- 
pears at point A when signal is present. First trouble 
symptoms appear when cathode resistance has in- 
creased to approximately 2500 ohms; slight further in- 
crease cuts off 6DT6 when signal is applied. 
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' 63 `°`°R know your 
CIRCUITS 

Although chroma bandpass 
circuits have been, only slightly 
"warmed over" from those in last 
year's color chassis, the service 
technician will find that keeping up 
with the latest changes will make 
his job easier. This article will ac- 
quaint you with the chroma band- 
pass circuits used in 1963 -vintage 
receivers. Also, it will serve as a 
review of 1962 bandpass circuits- 
in case you're not too familiar with 
them. Included is the schematic of 
each circuit analyzed, with tube - 
element voltages taken during re- 
ception of a monochrome signal as 
well as during color reception, and 

with peak -to -peak waveforms taken 
with signals from both NTSC and 
keyed -rainbow color -bar generators. 

During these voltage and wave- 
form measurements, the RF out- 
put cable of the color -bar genera- 
tor was connected to the receiver 
antenna terminals, and the mono- 
chrome operating controls-bright- 
ness, contrast, and horizontal hold 
-were set to produce a normal 
picture on the TV screen. The tint 
(hue) control and color control 
were adjusted to produce normally 
saturated colors on the CRT-in 
order not to overdrive the color 
amplifier circuitry. 

Two main types of bandpass cir- 
cuits are being used in the new 
color receivers. Zenith is continuing 
to employ a two -stage amplifier to 
provide the bandpass and gain 
necessary for the chroma signal. 
RCA, on the other hand, uses a 
single bandpass amplifier stage, as 
in last year's set. We'll discuss these 
circuits separately, point out some 
of the features of each, and see how 
the color signal progresses through 
them. 

Two -Stage Circuit 

A schematic of the bandpass 
amplifier used by Zenith is shown 
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Fig. 1. Two -stage bandpass amplifier in Zenith Chassis 27KC20 receives input from video detector. 
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Chroma 

Bandpass 

lifiers .. . Amp 

by George F. Corne, Jr. 

in Fig. 1. The biggest change from 
last year is in the first amplifier 
stage; the 6GH8 used in '62 models 
has been changed to a higher -gain 
6HL8, and color sensitivity is fur- 
ther increased by omitting the cath- 
ode resistor and bypass capacitor. 

The composite video signal (W1) 
is coupled from the output of the 
picture detector through Cl, a 
7-mmf unit, to the grid of VIA. 
W2 shows the composite video sig- 
nal as it is fed to the grid circuit, 
together with the burst and chroma 
components. 

The grid circuit includes a 
4.5 -mc trap (L1, C2) to prevent 

the sound -IF signal from passing 
through the chroma circuits and 
causing 920-kc beat interference in 
the color picture. Automatic color 
control (ACC) is also used in this 
year's chassis. ACC action can be 
compared to familiar AGC opera- 
tion; a small control voltage from 
the ACC stage is applied through 
R3 to the grid of V 1 A, and this 
voltage keeps the gain constant 
during minor changes in the ampli- 
tude of the incoming color signal. 
(A negative 3 volts was measured 
in this particular chassis during the 
tests we performed using the color - 
bar signal.) 

The plate circuit of V 1 A con- 
tains the only tunable bandpass 
component in these two amplifiers 
-L3, which is designed to peak 
on chroma frequencies in the 3- to 
4 -mc range. 

The output circuit of V2 is res- 
onant to approximately 3.6 mc, 
and the response of both amplifiers 
results in the needed 1 -mc band- 
pass. 

Interesting, and important to 
remember during servicing, are the 

changes in operating voltages on 
VIA, between monochrome and 
color reception. During black -and - 
white operation, the reading on the 
grid of V1 A is - .6 volts. With the 
cathode grounded, and this small 
voltage on the grid, V 1 A is con- 
ducting heavily-notice the plate 
and screen voltages are only 90 
volts. But, when a color signal 
comes along, the grid voltage of 
V1 A shifts to -7 volts, and cuts 
down conduction through the tube 
-causing an appropriate rise in 
the plate and screen voltages, to 
220 volts. These wide operating 
variations lead to the conclusion 
that the circuit of V1 A is designed 
for broad response, rather than 
high gain. It amplifies the color sig- 
nal only about two times, as you'll 
see by comparing the amplitudes of 
W2 and W3. 

The plate circuit of V 1 A includes 
the takeoff point for the burst sig- 
nal fed to the color sync section of 
this chassis. Don't overlook this 
dividing point when the complaint 
is loss of color sync or loss of color; 

Please turn to page 71 
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unusual faults in 

filament Circuits 
by Allan F. Kinckiner 

Troubles resulting from defects in 
filament circuits often enter the 
tough -dog category - not because 
the defect is actually hard to find, 
but because filament circuits are 
generally less likely to be suspected 
than other circuits. This is especial- 
ly true of simple parallel or series 
circuits; since these ordinarily give 
very little trouble, checking them is 
often neglected until they become 
the last resort. 

Sometimes filament -circuit test- 
ing is delayed because the service- 
man relies on visual appearances. 
He looks at a tube and assumes it's 
okay because it seems to be light- 
ing normally; later, he measures the 
filament voltage and finds it low 
enough to cause the condition he 
is trying to correct. This wastes 
servicing time. To avoid this waste, 
he shouldn't have relied on just a 
look; he should have measured the 
filament voltage! 

Types of Filament Circuits 

Orthodox parallel or series fila- 
ment circuits are found in the major- 
ity of tube -equipped radios, TV re- 
ceivers, tape recorders, amplifiers, 
and other electronic devices the 
technician is called upon to service. 

AC 

EINE 

1U4 155 
1T4 1U5 

3V4 1R5 

Fig. 1. Filament troubles are usual 
cause of fading in three-way portables. 

Designs using a combination of 
series and parallel filaments are less 
common. One example is a TV re- 
ceiver in which some of the fila- 
ments are wired in series, but others 
are operated in parallel across a 
transformer winding. In a few unus- 
ual sets, filament power is supplied 
by a portion of the regular B+ 
or by bridge- or ring -rectifier sup- 
plies designed specially to activate 
the filaments. There are even sets 
in which the filaments are powered 
by a full -wave doubler B+ circuit 
on one half -cycle of its operation. 
These unusual circuits can be tricky 
to troubleshoot, even after you've 
caught on to the fact you have fila- 
ment trouble. 

Filament Problems in Radios 

In radios, various troubles other 
than a simple "dead set" complaint 
can result from filament -circuit de- 
fects. Insufficient voltage to an am- 
plifier -tube filament is likely to 
cause low amplification. Sometimes, 
too, a filament connection periodi- 
cally "makes and breaks," produc- 
ing intermittent volume changes or 
"cutting in and out." A quick way 
to check a tube suspected of having 
an intermittent filament is to shunt 
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14 12AX7 
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it with a neon bulb. If and when 
the filament opens, the neon bulb 
will glow. 

While weak or intermittent radios 
are common, and usually are easily 
serviced, one transformer -powered 
AM -FM radio gave me a king-sized 
headache: The set operated normal- 
ly on AM, but the FM volume faded 
in and out. The trouble was finally 
found to be caused by a cold -sold- 
ered joint on a 6AL5 filament con- 
nection. 

AC -DC -battery radios, commonly 
known as three-way portables, rank 
high as users of unusual filament 
circuits. When they are being oper- 
ated from line voltage, the filaments 
are powered by a portion of the 
rectified B+. 

A very common fault in these re- 
ceivers is an intermittent oscillator. 
In too many cases, the serviceman 
will replace the 1R5 (or whatever 
tube type is used as an oscillator) 
and, since the set does not cut out 
after prolonged checking, he'll con- 
sider the trouble corrected. In a 
short time, often only a few days, 
the set is returned with the same 
complaint. This time, he goes one 
step farther: he operates the set 
from a Variac, or voltage -dropping 
transformer, and picks out a 1R5 
that will not cut out even with the 
set operating at about 95 volts AC. 
Now he is sure the trouble is cor- 
rected, but within a few weeks or 
months the set makes its unwelcome 
return to the shop - with the same 
complaint. How could he avoid this 
type of callback? 

Whenever a set of this type is 
brought in with this defect, don't 
even consider that a new 1 R5 might 
cure the trouble; the odds are 
against it. Instead, open the set so 
you can get at its "innards," and 
measure the voltage across the entire 
filament string - from point A to 
point B in _Fig. 1. The voltage 
should be within -a few tenths of 
a volt of the sum of the tube -fila- 
ment ratings. Thus, in a set using 

(A) Audio amplifiers. (B) DC filament circuit. 
Fig. 2. Parts of Fisher 7ORT tuner involved in "low volume" complaint. 
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tubes similar to those in Fig. 1, the 
total filament voltage should be ap- 
proximately 7.5 volts. If you read 
a voltage lower than this, attach a 

pair of clip leads to a 75 -ma se- 
lenium (not silicon!) rectifier and 
shunt it across the rectifier in the 
set, being careful to observe cor- 
rect polarity. Measure the filament 
voltage with the new rectifier con- 
nected; if the voltage increases by 
.5 volt or more, you can be sure a 

new rectifier is needed. 
While replacing the rectifier will 

cure many of these sets, occasionally 
the new unit will not raise filament 
voltage sufficiently. Two other com- 
ponents have been found to cause 
trouble: the filter capacitor and the 
filament -dropping resistor. If the 
filter is at fault, the B+ will meas- 
ure less than normal; bridging this 
capacitor with a known good unit 
will serve as a check. Dropping re- 
sistor R1 can be checked with an 
ohmmeter, or by substitution. 

If the filament -string voltage is 

okay, check the voltage across each 
tube. There have been cases where 
one tube (the 3V4 in particular) 
dropped far more voltage than nor- 
mal across its filament, resulting in 
lowered voltages across other tubes. 
Simply replacing the tube solved the 
problem. 

Weak Hi-Fi 

A custom hi-fi installation with 
an uncommon filament -circuit fault 
resulted in a very interesting servic- 
ing job. The system consisted of a 
Fisher 7ORT AM/FM tuner with 
a 40 -watt power amplifier driving 
six 10 -watt coaxial speakers. Includ- 
ed in the tuner chassis were three 
low-level audio amplifiers; Fig. 2A 
shows this latter section, with its 
four inputs, two outputs, and a 9 - 
position function switch. 

The installation seemed to have 
plenty of power, but the customer 
assured me the volume was con- 
siderably less than it had been. On 
further questioning I learned that 
all audio programming was affected 
by low volume. Since this would 
ordinarily suggest trouble in t h e 

power amplifier, I tested and sub- 
stituted the tubes in that section, 
to no avail. Still believing the power 
amplifier contained the root of the 
trouble, I decided to take it into 
the shop for servicing; as an after- 
thought, I also took along the tuner. 

Fig. 3. Point M is low end of series 
filament string in one Silvertone set. 

In the shop, the power amplifier 
was thoroughly checked, but no 
faults were found; a gain test 
proved the amplifier was capable of 
putting out its rated 40 watts. So 
I turned to the 7ORT. Radio re- 
ception seemed normal, so I con- 
centrated on the low-level ampli- 
fier section shown in Fig. 2A. With 
an audio generator and scope, I 
soon determined that each stage 
was amplifying, but I didn't know 
for sure what the normal amplifi- 
cation should be for each stage. I 

made voltage checks on the plate, 
cathode, and grid, critically com- 
paring them with voltages given in 
the PHOTOFACT schematic; all were 
within tolerance. 

Finally I tumbled to the fact that 
filament voltages on these stages 
were not supplied from the power 
transformer - they were DC, sup- 
plied by a bridge rectifier as shown 
in Fig. 2B. One voltage reading here 
supplied the answer to the entire 
trouble. Instead of 20 volts DC 
across the filament string, I found 
only 15 volts; no wonder each am- 
plifier stage was operating a little 
weakly. Replacing M1, a 25 -volt, 
300 -ma bridge rectifier, cured the 
low -voltage condition and increased 

-j \z -j\, 
(A) Abnormal (40V p -p). 

(B) Normal (15V p -p). 

Fig. 4. Ripple at point M. 

system volume to normal. 

Mystifying Tube Burnout 

Our house -call serviceman re- 
placed the 5CL8 in the tuner of a 
Silvertone TV set twice in one week, 
finding an open filament each time. 
When the customer called the third 
time, we got out the PHOTOFACT 

Folder for the set. A study of the 
circuit, portions of which are shown 
in Fig. 3, suggested that a short 
from cathode to filament in the 
2CY5 might possibly burn out the 
5CL8, so this time we replaced both 
tubes. Result: a repeat call about 
four days later. Needless to say, the 
set was brought in for shop servic- 
ing. 

Take a look at Fig. 3. The tuner 
filaments are at the "low" end of 
the string, but this end does not 
return to ground; instead, because 
of the power -supply design, it re- 
turns to the 130 -volt DC point (M) 
between CIA and C 1 B. This would 
not necessarily cause burnouts or 
filament -to -cathode shorts, because 
the tubes are quite capable of work- 
ing with 150 volts between filament 
and cathode. 

The set owner had mentioned that 
the burnout always occurred when 
the set was turned on after having 
been off for a while. If the set was 
turned on before it cooled off, ap- 
parently nothing happened. With 
this in mind, I connected some test 
instruments to the set before turn- 
ing it on. 

First, the VTVM was connected 
to read DC voltage between point 
M and ground. Next, the scope was 
hooked to the same point. The set 
was turned on, with the following 
results: DC rose quickly to about 
140 volts, but the scope showed an 
odd ripple at point M-see the 
waveform in Fig. 4A. This wave- 
form remained for about two min- 
utes, and then changed to the nor- 
mal one shown in Fig. 4B. The am- 
plitude of waveform 4A was about 
40 volts, and that of 4B about 15 
volts. 

Only one component was likely 
to cause this sharp -pointed, exces- 
sive ripple-filter Cl. Replacing 
this unit resulted in a normal wave- 
form each time I fired up the set 
regardless of how long it had pre- 
viously been off. 

Please turn to page 74 

January, 1963/PF REPORTER 35 



REPORTER 

ANNUAL SUBJET REFERENCE INDEX 

ANTENNAS AND ACCESSORIES 
Cable runs through walls 

Installing Master Antenna 
Systems 29 Aug 

Correcting a defective installation 
The Right Way to Install 

Antennas 30 Feb 
Directory of manufacturers 

Antenna Equipment 
Review 30 Aug 

Master antenna systems 
Installing Master Antenna 

Systems 28 Aug 
Mast -mounted TV preamplifiers 

Let's Have a Look at 
Antenna Preamps 34 Apr 

Multiple -outlet home installation 
The Right Way to Install 

Antennas 31 Feb 
Rotators 

Rotator Maintenance and 
Troubleshooting 24 Aug 

Stereo FM antenna requirements 
Antennas for Stereo FM 34 Aug 

Transmission -line installation 
Track Down Those TV 

Signal Losses 48 May 
AUDIO 
Amplifier output power needed 

for various room sizes 
An Approach to Custom 

Hi-Fi 33 May 
ASCAP and BMI music 

licensing 
Letters to the Editor 18 Apr 

Background -music systems 
Getting Into the Back- 

ground Music Business 28 Feb 
Component hi-fi systems 

An Approach to Custom 
Hi-Fi 32 May 

Distortion tests 
Special Distortion Tests 

for Hi-Fi Amplifiers .32 Aug 
Ground loops in components 

or systems 
Hum -Hunting in Audio 

Equipment 42 Jan 
Guitar amplifier with inopera- 

tive vibrato circuit 
Troubleshooter 72 Mar 

Hum elimination 
Hum -Hunting in Audio 

Equipment 42 Jan 
Public-address system 
-interference from police radio 

Troubleshooter 72 Mar 
-noise suppression in 

church installation 
Troubleshooter 80 Sept 

-overdriven by speaker's voice 
Troubleshooter 78 Dec 

Sound -level measurements in db 
Notes 72 Dec 

Speaker phasing 
Notes 62 Feb 

Speaker systems 
An Approach to Custom 

Hi-Fi 82 May 
Tape recorders 

-hum varying with volume 
setting, Bell & Howell 300B 

Troubleshooter 91 Oct 
-sales and service 

Howell Co.'s All Taped 
Up 38 Apr 

BUSINESS 
Advertising program for 

service shops 
Service Dealer Advertising 

Program 67 Jan 
88 June 

Advertising promotions for 
slack season 

Summer Service 
Promotions 30 July 

Bookkeeping system, Oelrich 
No. 1800 Profit Guard 

Quicker Servicing 97 June 
Callbacks, general hints 

for reducing 
Coping With Callbacks . 52 Apr 

Charge -plan associations 
How to Extend Credit With- 

out Going Broke 40 May 
Collection efforts by service 

dealers 
Handling Credit On Your 

Own 58 June 
Color -TV service business, 

how to enter 
Your Investment in 

Color TV 48 Aug 
Communications -radio serv- 

icing, prices charged for 
Communications Service 

Pricing Guide 26 June 
Competing with drugstore 

tube testers 
Free Tube Testing-At a 

Profit 62 Oct 
Costs involved in operating 

TV shop 
Cost of Doing Business 66 Apr 

Credit applications, evaluating 
Handling Credit On Your 

Own 58 June 
Customer record file, uses for 

Does Your Customer Record 
File Cost or Pay? 38 Sept 

Diversified service organization 
Here's a Shop That Spe- 

cializes in Everything 36 May 
Efficiency, increasing 

Raise the Efficiency of Your 
Service Operation 50 Jan 

Estimates 
-charging for 

Profit From Flat -Rate 
Service Calls 46 Dec 

-on repairing transistor portables 
How to Handle Transistor - 

Radio Customers 48 Mar 
Expanding inventory where 

needed 
Interpreting Your 

Inventory 46 Nov 
Federal income tax 

How to Save $ on Your 
Federal Income Tax 42 Feb 

Finance companies as source 
of customer credit 

How to Extend Credit With- 
out Going Broke 42 May 

Flat -rate charge 
Profit From Flat -Rate 

Service Calls 42 Dec 
Importers and manufacturers 

of transistor radios 
Replacement Parts for 

Transistor Radios 25 Jan 
Inventory records 

Interpreting Your 
Inventory 42 Nov 

Overhead expenses categorized 
Cost of Doing Business . 66 Apr 

Profit -and -loss statement 
Cost of Doing Business . 66 Apr 

Receivables insurance 
How to Extend Credit With- 

out Going Broke ...47 May 
Recording local performances 

for profit 
Howell Co.'s All Taped 

Up 38 Apr 
Service -call costs, determining 

Cost of Doing Business . 70 Apr 
Service charges 
-explaining to customers 

Profit from Flat -Rate 
Service Calls 44 Dec 

-for color -TV work 
Color -TV Service -Charge 

Guide 50 Nov 
-for two-way radio 

Communications Service 
Pricing Guide 26 June 

Shop -layout suggestions 
Raise the Eficiency of. Your 

Service Operation .... 56 Jan 
CIRCUIT AND CHASSIS 
DESIGN, TV 
Antenna- and mast -mounted 

VHF preamplifiers 
Let's Have a Look at 

Antenna Preamps 34 Apr 
Automatic brightness -contrast 

circuits in '62 TV 
Automatic Brightness and 

Contrast Control 36 Apr 
Contrast -control circuits, typical 

Checking Up on Video 
Amplifiers 27 Jan 

"Instant -On" feature in 
Westinghouse sets 

Highlights of '63 TV 
Lines 10 Oct 

Muntz "all -in -one" vertical 
sweep circuit 

Vertical Sweep Trouble- 
shooting From A to Z 7 Jan 

New models, summary of 
technical features 

Highlights of '63 TV 
Lines 3 Oct 

Radiation -reducing features of 
TV chassis 

Curbing TV Radiation . . 58 Apr 
Reflex sound IF circuit used 

in Emerson sets 

Troubleshooter 76 Dec 
Rotators 
-wireless remote control 

They've Transistorizing TV 
Remotes 33 Oct 

Transistorized circuits 
Servicing Transistorized TV 

Circuits 32 Mar 
Vertical sweep circuit 
-functions of various sections 

and comparison of 
different types 

Vertical Sweep Trouble- 
shooting From A to Z .2 Jan 

Video amplifiers 
-frequency -compensating 

components 
Checking Up on Video 

Amplifiers 26 Jan 
Wireless remote -control 

receivers, transistorized 
They're Transistorizing TV 

Remotes 32 Oct 
6KA8 sync-AGC circuit in 

RCA Chassis KCS141 
Highlights of '63 TV 

Lines 8 Oct 
COLOR TV 
Arcing from flyback lead, 

RCA Chassis CTC7 
Troubleshooter 77 May 

B+ dropping resistors burned, 
RCA Chassis CTC10 

Troubleshooter 74 Aug 
Bias -supply requirements 

Color -TV Service 
Aids 98 Nov 

Color -bar waveform analysis 
Chroma Demodulator and 

Matrix Stages 33 Nov 
Color -difference amplifiers 
-general troubleshooting 

Chroma Demodulator and 
Matrix Stages 94 Nov 

-tube failure, RCA 
Chassis CTC9 

Sure Cures for Repeat Tube 
Burnout 56 May 

Color fringing in black -and - 
white pictures 

Objective: Pure White 34 Nov 
Color sync stages 
-troubleshooting with 

scope 
Colors Adrift? Check 

Color Sync 32 Sept 
Contrast intermittent, weak 

RCA Chassis CTC10 
Troubleshooter 80 Sept 

Convergence dynamic, table 
showing sequence of 
adjustments 

Objective: Pure White 35 Nov 
Convergence, static 

Objective: Pure White 89 Nov 
Degaussing 

Color -TV Service Aids . 24 Nov 
Demodulator operation 

Chroma Demodulator and 
Matrix Stages 96 Nov 



Extensions for bench setup 
Color -TV Service Aids 98 Nov 

Focus, loss of, RCA 
Chassis CTC9 

Troubleshooter 78 Dec 
High -voltage adjustments 

Color -TV Service Aids .97 Nov 
Horizontal sweep intermittent, 

RCA Chassis CTC7 
through -11 

Troubleshooter 88 Oct 
Hues inaccurately reproduced 

Chroma Demodulator and 
Matrix Stages 32 Nov 

Instructing customer in 
using set 

Answering Customers' Color 
Questions 52 Nov 

Keyed rainbow signals 
Chroma Demodulator and 

Matrix Stages 33 Nov 
Purity -adjustment procedure 

Objective: Pure White 88 Nov 
Raster missing, due to focus - 

circuit failure, Zenith 
Chassis 29JC20 

Troubleshooter 84 Nov 
Raster off -center vertically, 

RCA Chassis CTC11 
Troubleshooter 56 July 

Replacement -parts stock 
Your Investment in 

Color TV 52 Aug 
Service aids 

Color -TV Service Aids .24 Nov 
Service -charge 

recommendations 
Color -TV Service -Charge 

Guide 50 Nov 
Shop setup for color service 

Meet a Color -TV 
Specialist 36 Nov 

Signal tracing in circuits 
associated with CRT grids 

Chroma Demodulator and 
Matrix Stages 32 Nov 

Status of color TV industry 
How's Color TV Doing 62 Nov 

Test -equipment needs 
Your Investment in 

Color TV 48 Aug 
Transmitting color from 

TV station 
A Look Inside a Color - 

TV Station 38 Nov 
Video or sound missing 

RCA Chassis CTC10 
Troubleshooter 74 Aug 

Video -sweep -modulated 
method of chroma 
bandpass alignment 

Color -Alignment Setups 34 June 

COMMUNICATIONS 
Antenna installation in vehicle 

Mobile -Installation 
Know -How 92 June 

Citizens band 
-interference to TV receivers 

Letters to the Editor 14 Mar 
-receiver alignment 

Maximum Efficiency 
From CB 56 June 

Maximum Efficiency 
'From CB 50 June 

Control circuits and inter - 
cabling in two-way radios 

Servicing Two Way .. . 

The Right Way 7 June 
Crystals 

Crystals for 
Communications .... 38 June 

Mobile radio, installation 
in vehicle 

Mobile Installation 
Know -How 28 June 

Power supplies, mobile type 
Servicing Two Way .. . 

The Right Way 1 June 

Prices charged for 
service work 

Communications Service 
Pricing Guide 26 June 

Selective -calling systems 
Selective Calling Ends 

Hubbub in Mobile 
Radio 34 Feb 

Squelch circuit, analysis 
and troubleshooting 

The Imperfect Squelch . 32 June 
Squelch systems, tone -coded 

Servicing Tone -Coded 
Squelch 58 Sept 

Test set for metering two-way 
transmitters and receivers 

More on the Universal 
Test Set 82 June 

Transistorized two-way units 
Mobile Radio, Transistor 

Style 92 Mar 
Tube stock guide for mobile 

and CB radio servicing 
Stock Guide of Com- 

munications Tubes 60 Feb 
Two-way radio 

troubleshooting chart 
Servicing Two Way .. . 

The Right Way 8 June 
Two-way receiver maintenance 

Servicing Two Way .. . 

The Right Way 5 June 
Two-way transmitters, align- 

ment and troubleshooting 
Servicing Two Way .. . 

The Right Way 3 June 

COMPONENTS AND PRODUCTS 

also see 
Transistors-Tubes 
Alignment tools and related 

service aids 
Finding the Right 

Alignment Tool 38 Oct 
Batteries 
-as voltage reference source 

Letters to the Editor ... 12 Nov 
Electrolytic -capacitor defects 

causing raster distortion 
Freak Rasters and 

Their Causes 32 Apr 
Fusible resistors 
-cross-reference chart 

Fusible Resistor Cross - 
Reference Guide 75 Dec 

-failure of new unit 
Troubleshooter 94 Apr 

-smoke but do not burn out 
Troubleshooter 84 Nov 

Horizontal output transformers 
Know Your Yokes 

and Flybacks 42 July 
Light-sensitive resistors 

(cadmium sulfide type) 
Automatic Brightness and 

Contrast Control 36 Ap r 
Printed wiring boards 
-circuit -tracing techniques 

Circuit Tracing Printed 
Boards 58 Dec 

-repair techniques 
Easier PC -Board 

Repairs 26 July 
Screw -holding screwdriver 

Finding the Right 
Alignment Tool 48 Oot 

Silver -Print liquid used in 
repairing broken CRT lead 

Quicker Servicing 64 Dec 
Speakers for transistor radios 

Replacement Parts for 
Transistor Radios .... 75 Jan 

Capacitors 
-temperature -compensating type 

What's Different About FM 
Radio Servicing 58 Feb 

Transistor -radio parts 
Replacement Parts for 

Transistor Radios 24 Jan 

Transformer substitution when 
exact replacement is 
not available 

Transformer Tactics 44 Sept 
Yokes 

Know Your Yokes and 
Flybacks 42 July 

INDUSTRIAL ELECTRONICS 
Binary numbers 

Binary Numbers Are Not 
Complicated 28 July 

Closed-circuit TV 
Closed -Circuit TV Is 

Opening Up 30 Oct 
Closed -loop control systems 

Analyzing Closed -Loop 
Systems 50 Dec 

Differential transformers 
Analyzing Closed -Loop 

Systems 52 Dec 
Error detectors and correctors 

Analyzing Closed -Loop 
Systems 50 Dec 

Magnetic amplifiers 
Testing Magnetic 

Amplifiers 81 Oct 
Magnetostrictive transducer 

Putting "Silent Sound" 
to Work 79 Apr 

Piezoelectric transducer 
Putting "Silent Sound" 

to Work 76 Apr 
Tunnel diodes 

Tunnel Diodes: 
Semiconductors With 
Negative Resistance 54 Mar 

Ultrasonic cleaners 
Putting "Silent Sound" 

to Work 74 Apr 
PREVIEWS OF NEW SETS 
Admiral Model STF351 

(Chassis 19C8B) 
Admiral Model 2711 

(Chassis 20L8) 
Airline Model WG -5277A 

(Chassis 23S15SG) 
DuMont Model 800B-108 

(Chassis 120612-A) 
Delmonico Model CC -210 

Delmonico Model PTV-M3U 

3 Sept 

3 Apr 

1 July 

1 Dec 

1 Nov 

4 Sept 
Emerson Model R-1818 

(Chassis 120593-A) 2 July 
Emerson Model 1554 

(Chassis 120572-C) 4 Apr 
Magnavox Model 2MV135D 

(Chassis V38-04-00) 2 Dec 
Magnavox Model 2MV 360M 

(Chassis 36-03) 5 Apr 
Motorola Model 19P15 

(Chassis TS -449A) 3 Feb 
Olympic Model 9TX11 

(Chassis LX) 3 May 
Packard Bell Model 210C4 

(Chassis 98C6) 2 Nov 
Packard Bell Model 23DC10M 

(Chassis 98D14) 4 Feb 
Philco Model K-3244SA 

(Chassis 12I28A) 3 July 
Philco Model K-4850WA 

(Chassis 12N53) 5 Feb 
RCA Model 193 -A -542 -MV 

(Chassis KCSI40A) . . 5 Sept 
RCA Model 213 -G -276 -MV 

(Chassis CTC12) 3 Nov 
Setchell-Carlson Model 19P68R 

(Chassis C219) 4 May 
Silvertone Model 21461 

(Chassis 528.51894) 6 Apr 
Silvertone Molel 21941 

(Chassis 528.51868) 3 Dec 
Sony Model 8-301W 

Trav-Ler Model 19P6233 
5 May 

(Chassis 1180-12) 6 Sept 
Truetone Model 2DC3250 

(Chassis 1171-62) 4 Dec 

Westinghouse 
Model H-K4120U 

(Chassis V-2417) 6 May 
Zenith Model J3350L 

(Chassis 16J22QS) 4 July 
Zenith Model 5040W 

(Chassis 291C20) 6 Feb 
Zenith Model 6015W 

(Chassis 27KC2Ò(2) 4 Nov 
RADIO 
AC -DC table model 
-fading after period of 

operation, G -E 
Model T125 

Troubleshooter 74 Mar 
-rapid repair technique 

Repair Superhets in 
Minutes 38 Aug 

-troubleshooting chart 
Repair Superhets in 

Minutes 45 Aug 
Auto radio 
-Blaupunkt AM -FM, 

unusual DC supply to 
output stage 

Troubleshooter 76 Dec 
-driver -stage trouble due to 

defective tube socket 
Troubleshooter 69 Feb 

-flashing generator field 
Troubleshooter 78 May 

-search tuning systems 
Search Tuners in Auto 

Radios 22 July 
Troubleshooter 79 May 

-suppressing battery -elimin- 
ator hum at bench 

Troubleshooter 76 Mar 
-transistorized 

Revolution in Auto Radio- 
Transistors are 
Taking Over 24 Mar 

"Click" test 
Repair Superhets in 

Minutes 42 Aug 
FM radio 
-alignment hints 

What's Different About FM 
Radio Servicing? 54 Feb 

-general circuit features and 
service hints 

What's Different About FM 
Radio Servicing? 48 Feb -in background -music systems 

Getting Into the Background 
Music Business 28 Feb 

-local oscillator severely 
detuned 

Troubleshooter 60 Jan 
76 Mar 

Local -oscillator test 
Repair Superhets in 

Minutes 42 Aug 
Stereo FM 
-adding adapters to receivers 

Stereo FM Report 86 Dec 
Troubleshooter 79 Dec 

-antenna requirements 
Antennas for Stereo FM . 34 Aug 

-customer problems 
Stereo FM Report 88 Dec 

-number of stations on air 
Stereo FM Report 26 Dec 

Transistor portables 
-attaching outside antenna 

Troubleshooter 56 July 
-dead set, General 

Electric Model P780A, 
Troubleshooter 88 Oct 

-importers' and 
manufacturers' addresses 

Replacement Parts for 
Transistor Radios 25 Jan 

-local -oscillator check 
Six Steps to Quicker 

Transistor -Radio 
Servicing 38 Mar 

-motorboating 
Troubleshooter 74 Aug 

Please turn to page 79 
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TUBE EXPIRATION CODE GUIDE 
...._.... __ _. . 

How often have you, as a service- 
man, looked at a receiving tube and 
wondered, "Is this item still in war- 
ranty?" This problem faces tech- 
nicians every day. However, by be- 
coming familiar with the code dates 
stamped on tubes, you will be able 
to tell at a glance if they are still 
covered by the standard warranty 
(effective for one year from the 
date printed on the tube). If you 
purchase a tube, and find from the 
code date that it is no longer in 
warranty at that time, you should 
make some specific arrangement 
with regard to further warranty. 
For example, when you buy a rare 
tube that has been on the distribu- 
tor's shelf for several years, you 
might retain your sales slip marked 
to indicate that the tube you have 
purchased is guaranteed for one 
year from the date of purchase. 

Tubes Not Warranted 

The following list shows receiv- 
ing tubes that may not be subject 
to adjustment, even though they are 
still in warranty: 

A few ways EIA tube code dates appear on receiving tubes. 

2806201 
Y`r' 

6201 

Y` 

week 
year 
mfr. 

week 
year 

260 mfr. 
6201 

Y" week 
year 

year 

week 

year 

week 

1. Broken-tubes which have re- 
ceived rough handling. 

2. Abused-tubes which have had 
improper voltages applied. 

3. Serviceable-tubes which show 
by test to be in satisfactory con- 
dition. 

4. Defaced - tubes with code -date 
markings removed or obliterated. 

5. Burned out-tubes with open fil- 
aments (electrical abuse). 

How to Read the Code 
The EIA standard four -digit num- 

bering system is used by the mak- 
ers of most brands of receiving 
tubes. The first two digits indicate 
the year, and the remaining two 
digits refer to a specific week of the 
year. (Weeks are numbered con- 
secutively from 01 to 52.) 

RCA, Raytheon, and Sylvania 
are among the few who use letters, 
or a combination of letters and 
numbers, to designate the code dates 
on tubes in their replacement line. 
The charts show codes that expire 
during 1963. 

1963 Expiration Code Dates For Receiving Tubes 

Mfr. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

RCA MO MP MO MR MS MT MU MV MW MX MY MZ 

Raytheon K-24 K-22 K-20 K-18 K-16 K-14 K-12 K-10 K-08 K-06 K-04 K-02 

Sylvania JB JC JD JE JF JG JH JJ JK JL iM KA 

Standard* 62-04 62-09 62-13 62-17 62-22 62-26 62-30 62-35 62-39 62-43 62-48 62-52 

*EIA four -digit code 
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Here is your valuable 68 -page guide 
covering virtually every model of home - ,e7 
entertainment electronic equipment '`, produced since 1946! Helps you locate 
the proper PHOTOFACT Folder to 
quickly solve any service problem in 
any model. PHOTOFACT provides 
everything you need in complete, uni- 
form style for quick, effective repairs: 
Famous Standard Notation Schematics 

packed with the service details you need; Full Photo Coverage of 
all chassis views; Complete Replacement Parts Lists; Tube Place- 
rrent Diagrams; Alignment Instructions; CircuiTrace` for printed 
boards; Disassembly Instructions; Dial Cord Diagrams; Changer 
and Recorder "Exploded Views"-plus dozens of other great fea- 
tures. Send for your FREE copy of the latest PHOTOFACT Index to 
the service data you need! 
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covering 54,000 listings 

TV RECEIVERS 

HOME & AUTO RADIOS 
RECORD CHANGERS 
TAPE RECORDERS 

CB RADIOS 

TAKE 1HE RIGHT STEP 

TO TIME -SAVING, 

PROFIT -BUILDING 

SERVICING.... 

See your Sams Dis- 
tributor for details on 
an Easy -Buy PHOTO - 
FACT Library or 
Standing Order Sub- 
scription. 

y -t{.--- 

MAIL COUPON TODAY! 

e, 
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HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept. 7A3 
4300 W. 62nd St., Indianapolis 6, Ind. 

Send FREE Photofact Index 
I am a Service Technician full time, part time 

Other: (specify) 

Shop Name 

Attn 

Address 

City Zone State 
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In In January of 1962, just one year 
ago, a group of 45 men met at Pur- 
due University in Lafayette, Indi- 
ana, to settle the future of the Mid- 
west Program for Airborne Tele- 
vision Instruction-better known as 
MPATI. The outcome of this 
meeting was the incorporation of 
MPATI, Inc. as a full-time non- 
profit organization. This decision 
made MPATI a permanent influ- 
ence on the future of educational 
TV. 

The airborne system had already 
been proved successful through sev- 
eral months of experimental tele- 
casting. In October, 1961, the PF 
REPORTER article "Schoolroom TV 
Take's to the Air" described the new 
airborne ETV system and informed 
the service technician about tech- 
niques and procedures which he 
might expect to encounter with this 
entirely new form of UHF transmis- 
sion. Since that time, MPATI has 
finished one full school year of edu- 
cational telecasting, and is nearing 
the midterm of its second. The re- 
sulting backlog of experience has 
proved the need for special meth- 
ods to insure satisfactory reception 
of MPATI signals. With installation 
facilities available through local 
service shops and distributors, even 
the smallest rural schools can have 
exactly the same benefits from this 

mpATIAT MIDTERM 
The "flying TV station" 
is still going strong. 
-by Forest H. Belt 

educational system as the most 
modern city school. 

Projected budgets have disclosed 
that, with a nominal percentage 
of school participation, the total 
cost can be held to less than $1 
per student. To cover the 200 - 
mile MPATI radius with conven- 
tional ground -based TV stations 
would entail a prohibitive invest- 
ment in large antennas, high- 
powered equipment, and expensive 
,relay facilities. 

The flying transmitter is much 
the same as when the program first 
began, broadcasting on two sepa- 
rate UHF channels -72 and 76- 
while the plane flies "lazy 8's" over 
Montpelier, Indiana. Two tape ma- 
chines feed a separate lesson into 
each transmitter, so students at two 
different grade levels can receive 
instruction simultaneously. 

The MPATI teachers prepare 
their half-hour lessons under "ideal" 
conditions; the lessons are recorded 
on video tape and sent to the mod- 
ern tape -reproducing facility at 
MPATI headquarters in Lafayette. 
There, two copies are made from 
the master tape; one is for the plane 
scheduled to televise that day's pro- 
gramming, and the other is for the 
standby plane, to insure that the 
lesson will be telecast regardless of 
weather or mechanical difficulty. 

As either of the two DC -6 trans- 
mitter planes leaves for the day's 
flight, it carries tapes for the next 
three days' programming. Thus, if 
the plane cannot return to the home 
base at the end of the day, lessons 
will still go on tomorrow, even 
though the plane may spend the 
night away from home. The standby 
plane sits ready each day with the 
same 3 -day stock of lessons. Ad- 
vance planning such as this, com- 
bined with careful maintenance of 
the planes, is responsible for the 
excellent record of the MPATI pro- 
gram: During the first year of ex- 
perimental flying, one plane or the 
other was "on station" over Mont- 
pelier 99% of the scheduled time. 

Improvements in Equipment 

Since the airborne classes are 
broadcast on UHF, MPATI instal- 
lations must include UHF antennas, 
transmission lines that pass UHF 
signals without undue attenuation, 
UHF converters with standard TV 
distribution systems, and regular 
commercial television receivers. 
Manufacturers have designed an- 
tennas and distribution equipment 
especially for MPATI installations, 
and these items make the job of 
planning and installing a system 
much less complicated than it used 
to be. 

Specially equipped DCbB plane carries 
transmitter and antenna for MPATI. 
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Inside of flying TV station, with engi- 
neer operating two -channel console. 

Modern tape reproducing facilities are 
in headquarters at Purdue University. 



you have this now .. . 

you have this 

SECONDS 
LATER! 

it's a SNAP with CENT AB'S NEW FASTATCH® II 
B-6301 (see next page) 
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But 

Jot in JJlenit's 110° rims 
* A tendency to return to its original form. 

Picture shrinkage and distortion 
so prevalent in 110° deflection systems, 
is generally caused by excessive heat, 
which expands and contracts the windings 
of a deflection yoke MERIT solved 
this problem "once and for all" 

MERIT laboratories developed an 
immersion process so efficient,that the 
yoke coils are locked in their prescribed 
forms permanently. 

Don't take our word for it! One trial 
will convince you. 

See your MERIT distributor. 

MERIT 
COIL and TRANSFORMER CORPORATION 

c:44EtiE raza Siorryarood, gcosida 

Antennas have been designed for 
operation in specific zones of the 
MPATI area, depending primarily 
on the distance from the plane. 
Some reflector designs produce bet- 
ter results than others, in certain 
localities. Yagi types have been 
built for difficult fringe -area loca- 
tions, where high gain is desirable 
and high directivity is permissible. 
(Since the transmitter is constantly 
in motion, there are areas where a 
highly directive antenna cannot be 
used.) Stacked arrays offer various 
combinations of characteristics, in- 
cluding high gain, wide horizontal 
beam width, high vertical beam 
angle, and high front -to -back ratio. 

Converters designed especially 
for MPATI include crystal -con- 
trolled types, units for distribution 
systems, and converters which 
mount right on the TV receiver. 
Some installations with only a few 
sets simply use TV models with 
built-in UHF tuners. (Because of 
the new All -Channel Receiver Law, 
all new receivers will be UHF - 
equipped by 1965.) However, by 
using regular VHF receivers, com- 
bined with a UHF conversion sys- 
tem ahead of VHF distribution 
facilities, costs of larger systems are 
significantly less than if UHF sets 
were used, with the attending an- 
tenna and distribution problems. 

At least one manufacturer has 
developed a UHF preamplifier 
that can be used in extreme fringe 
areas to improve the signal fed into 
the converter or transmission line 
of a direct system. 

It was once believed that special 
receivers might be necessary in the 
classroom to prevent tampering; 
experience has proved that a very 
insignificant percentage of service 
problems are caused by this trouble. 

Reception Considerations 

Use of an airborne transmitter 
poses some unique reception prob- 
lems-at least in certain areas- 
which have no counterpart in receiv- 
ing ground -based UHF television 
stations. More than a year's experi- 
ence in solving these problems has 
shèd considerable light on the un- 
usual aspects of receiving suitable 
signals under various situations and 
conditions. MPATI, Inc., has pub- 
lished a booklet called "School 
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Now in stock at your distributor 

NEW FASTATCH® II 
FRK-IOO KIT 
Everything needed to assemble 
an infinite variety of controls in 
seconds. 

36 assorted front and rear controls 
in the 27 most popular resistance 
values 40 universal shafts 8 
switches Current cross-reference 
guide Heavy -gauge steel cabinet. 

THE NEW 
FASTATCH® II 
FROM C E NTRALAB 
GIVES V O U complete 
instant exact replacement con- 
trol coverage for dual concentric, 
single, and matched twin controls. 

Fastatch II gives you convenient and 
simple control assembly. Any control 
can be permanently assembled in seconds 
-no shaft cutting-no complicated 
alignment-no twisting. Just snap 
together and install. Your Fastatch II 
product will be identical to the manu- 
facturer's original control. Check these 
FASTATCH II features: 

No shaft cutting ... Exact replacement shafts 
are available for every application regardless of 
length or termination. 

Shaft won't loosen or pull out-permanent 
locking construction. 

Universal terminals replace all three types 
of printed circuit , wire -wrap and hole type 
terminals. 

No backlash on duals and twins. 

B6308 

Cen G abe 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

942A East Keefe Avenue Milwaukee 1, Wisconsin 
In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ont. 
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Equipping Booklet No. 3," which 
contains tables and charts of infor- 
mation affecting installation proced- 
ures. 

One of the problems has to do 
with the vertical angle from which 
signals are picked up. They are 
traveling slightly downward, instead 
of tangent to the curvature of the 
earth (as with ground -based sig- 
nals) . In fringe areas, 100 miles 
or more from the plane, this angle 
is almost insignificant-a fraction of 
one degree above the horizontal. 
Even as close as 40 miles, the angle 
is less than 5 °-hardly any cause 

to tilt the antenna upward. Near 
the plane, however, this problem is 
considerable, and is aggravated by 
the movements of the plane in flying 
its 20 -mile -long figure -8's. The so- 
lution is the use of special antennas 
having wide vertical and horizontal 
beam widths, pointed slightly above 
the horizontal. 

Reflections 

It is the "dropping in" of the sig- 
nal that accounts for the great range 
of the airborne telecasts; signals can 
hurdle obstacles which would block 
UHF waves from a conventional 

SEND THE HANDY COU- 

PON INDICATING YOUR 

NEEDS 

ROHN 
Manufacturing 

Company 
BOX 2000 

PEORIA, ILLINOIS 

ROHN 

The race Famous Akme in 

TOWERS of ALL KINDS. 
Here are the advantages you get 
when you insist on ROHN TOWERS 

LARGEST FULL RANGE OF TOWERS-you can get any- 
thing from home TV and amateur radio towers to 
heavy-duty communication and micro -wave towers. 
Included are 170 foot self-supporting towers, 1,000 
foot guyed towers, and "fold -over" towers. Regard- 
less of your needs, ROHN can supply it. 
UNQUESTIONED LEADERSHIP IN DESIGN AND MANU- 
FACTURE-you get the latest in advanced tower engi- 
neering. All communication towers are engineered 
to EIA specifications, and are proved by thousands 
of installations. No other manufacturer can surpass 
the quality and fine reputation of ROHN. 
QUALITY MATERIALS AND WORKMANSHIP-Only high- 
est quality steel is used which fully meets the speci- 
fications for the job. ROHN towers are hot -dipped 
galvanized after fabrication-a feature ROHN pio- 
neered! 

SERVICE WHEREVER YOU WANT IT-ROHN represent- 
atives are world-wide. Complete erection service for 
communication systems, broadcasting, micro -wave, 
and other needs is available; also competent engi- 
neering service to help you. 

Settle for the BEST In TOWERS-ROHN-today the 
world's largest, exclusive manufacturer of towers of 
all kinds! 

For your needs, contact your local ROHN salesman, 
distributor or dealer; or write direct for information. 

ROHN Manufacturing Company 
Boo 2000 
Peoria, Illinois 
Send me complete literature on the following ROHN Products: 

Home TV Towers E Amateur Tomen 
Communication Towers AM -FM Broadcasting Towers 
Micro -Wove Towers Government 

Name 

1 

Firm 

Address 

City State -J 

antenna. However, there's one dis- 
advantage: ground reflections. Sig- 
nals can bounce off smooth sur- 
faces, such as playgrounds, and be 
reflected upward at a low angle. 
When the reflections reach the re- 
ceiving antenna, they can produce 
ghosts and partial cancellations of 
the direct signal. As pointed out in 
the October, 1961 article, the best 
remedy in most cases is to mount 
the antenna on the side of the roof 
away from the plane, so the roof 
will block these undesirable re- 
flections. 

If reflections persist, it's helpful to 
know where they are coming from. 
The distance from the receiving an- 
tenna to the reflecting surfaces will 
vary according to the distance from 
transmitter to receiving site, and 
MPATI has prepared a table of 
these distances. As an example, take 
a modern one-story school, 100 
miles from the plane. The antenna 
will probably be about 20' above the 
ground. The table shows that a re- 
flecting area approximately 600' 
from the antenna (in line with the 
transmitter) will be most trouble- 
some. If the school were only 50 
miles away, the reflecting distance 
would be cut by more than half- 
to approximately 250'. Doubling the 
antenna height would just about 
double the critical reflecting dis- 
tance. 

Movement of the Plane 

Generally it's not difficult to place 
the antenna so reflections are 
avoided. Problems that are more 
critical arise in some locations be- 
cause the transmitting antenna is not 
fixed, but moves in a 20 -mile figure - 
8 orbit. The constant changing of 
transmitter position may make it 
difficult to select the proper an- 
tenna, or height and direction, for 
consistent pickup. One complica- 
tion is that the figure -8 even changes 
direction from day to day, to al- 
low for wind direction. Therefore, 
in these areas, an antenna position 
that works well one day may render 
very poor results the next. "Nearer 
and farther" variations of plane 
position can cause the picture, in 
critical fringe locations, to become 
snowy or even to disappear once 
in each orbit. "Crosswise" flying of 
the transmitter plane causes little 
signal variation in fringe areas, but 
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NOW EVERYONE CAN QUICKLY 

Set up and Service Color TV 

2 

PATTERN DISPLAY STANDARD 

Shows correct pattern in 
window viewer for 
visual guide 

PATTERN SELECTOR 

Produces each pattern 
individually for quick, 
easy convergence 

AUTOMATIC DECONVERGENCE 

3 
Simplifies static and 
dynamic convergence. 
No digging into set 

4 

5 

COLOR SELECTOR 

Produces each color 
one at a time for 
accurate color set-up 

COLOR GUN KILLER 

Automatically enables the 
technician to actuate any 
combination of the 3 guns 

DEMODULATOR ALIGNMENT 

Makes alignment extremely 
simple, without going 
into the color set 

ass COLOR GENERATOR 

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop 
Makes Color TV Set-up and Service Easier, Faster than ever! 

Now every service technician can be ready to set-up 
and service color TV with amazing new ease and 
speed! New advanced design simplifies the entire 
operation, saves time and work in every installation. 
Eliminates difficult steps in digging into the color 
TV set. Gives you new confidence in handling color. 
Produces Patterns, Burst, and Colors Individually 
-Provides dot pattern, crosshatch, vertical lines, hori- 
zontal lines, burst signal, and individual colors-one at a 
time-on the TV color set-for fastest, easiest check. 
Unique window -viewer on front of the instrument panel 
shows you each pattern as it should be-gives you an 
exclusive display standard to use as a sure guide for quick, 
visual comparison. 

Provides Accurate, Individual Color Display-Pro- 
duces Green, Cyan, Blue, B-Y, Q, Magenta, R-Y, Red, 
I, Yellow, and Burst-one at a time. All colors are crystal - 
controlled and are produced by a precision delay -line for 
maximum accuracy. Each color is individually switch- 
selected-no chance of error. 

Provides Accurate NTSC-Type Signal-Color phase 
angles are maintained in accordance with NTSC 
specifications. 
Makes Convergence and Linearity Adjustments 
Easy-Highly stable crystal -controlled system with 

vertical and horizontal sync pulses, assures the ultimate 
in line and dot stability. 
Simplifies Demodulator Alignment-The type of color 
display produced by this instrument' provides the ulti- 
mate in simplicity for precise demodulator alignment. 

Provides Automatic Deconvergence-Eliminates the 
necessity for continual static convergence adjustments. 
The instrument automatically deconverges a white into a 
color dot trio without digging into the color set to mis - 
adjust the convergence magnets. It also deconverges a 
white horizontal or vertical line into red, green and blue 
parallel lines. This greatly simplifies dynamic convergence 
adjustments. 
Provides Exclusive Color Gun Killer-Front-panel 
switch control makes it easy to disable any combination 
of the three color guns. Eliminates continuous adjustment 
of the background or screen controls, or connection of a 
shorting clip inside the receiver. The switch also selects 
the individual grids of the color tube and connects to a 
front -panel jack to simplify demodulator alignment. 

Provides Switch -Selected R.F. Signals-Factory- 
tuned; for channels 3, 4, and 5-for open channel use in 
your area. 

Model 850 also includes other features that 
make it invaluable for home and shop use. Net, $19995 

f 

See Your B&K Distributor 
or Write for Catalog AP2O-R 

B & K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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14,000,000 reasons why 
fewer cartridges C replace more models 

Cpl tie up less capital mean greater profits 
Leading record player manufacturers-from the low -price mass producers 
to the well-known high fidelity manufacturers-have chosen to protect the 
quality of their products with Sonotone-more than 14 million times! That's 
the number of Sonotone cartridges incorporated as original equipment in 
the products of the nation's leading producers. And, that's also the number 
of genuine direct replacements you can make with Sonotone cartridges. 

Normally, it would take a large inventory of cartridge models to provide 
replacements for 14 million record players. Not with Sonotone. Sonotone 
has so engineered its line that just a few models make it possible for you 
to offer a direct genuine Sonotone replacement to your share of 14 million 
potential customers. What's more, with only a few models the Sonotone 
line replaces the most frequently used cartridges of other manufacturers. 

Sonotone has just released a series of new stereo and mono high fidelity 
ceramic cartridges with the same standard physical dimensions as cartridges 
now used in over 14,000,000 record players. 
Rely on Sonotone-the line that requires fewer cartridges to replace more models. 
Now available in the handy 6 -Pak at your distributors. 

SONOTONE® CARTRIDGE 
Sonotone® Corporation Electronic Applications Division Elmsford. New York 

Cartridges Needles Speakers Tape Heads Mikes Electron Tubes Batteries Hearing Aids 

is more likely to cause problems at 
receiving sites closer to the plane. 
Here, the horizontal beam width of 
the receiving antenna may be too 
narrow to pick up the signal at all 

times. 
Highly directive antennas. are 

common in UHF work, and the 
MPATI installer may be tempted to 
use them rather freely for the extra 
gain they provide. But he may find 
that, if these types are installed too 
close to the transmitter, the signal 
will fade during each orbit, as the 
plane flies from one side to the 
other. This effect may be noticed 
even beyond 50 miles from the 
transmitter, depending on the par- 
ticular antenna. (As an example: 
An antenna with a horizontal beam 
width of 15° should be used no 
closer to the plane's orbit than 75 
miles, according to information 
furnished by MPATI.) 

The solution is to use antennas 
with less razor-sharp directivity at 
locations near the transmitter. At 
moderate distances, the corner re- 
flector and four -bay "conical" type 
with flat reflector are not overcriti- 
cal as to directivity, and provide 
sufficient gain for ample signal 
strength. For close -in installations, 
the simple bow -tie unit with flat re- 
flector may well be the answer. 

One Fringe -Area Solution 

In Detroit, a UHF translator unit 
is being used to rebroadcast the les- 
son programs in that area, thus 
eliminating the need for several 
fringe - area installations. Perched 
atop a 285 -foot building in down- 
town Detroit, the system picks up 
the signals from 165 miles away and 
converts them to other UHF chan- 
nels for beaming to schools in the 
Detroit educational system. This ar- 
rangement is so practical that other 
large school systems in fringe loca- 
tions are considering this method of 
participating in MPATI. 

What the Future Holds 

Here are some of the improve- 
ments proposed for the MPATI 
plan: The entire program will even- 
tually be 'self-supporting, and con- 
trolled largely by the participating 
schools and colleges. The experi- 
mental stage was financed largely by 
the Ford Foundation - aided by 
grants of more than $1 million from 
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TESTS 
All TV and Radio Tubes 

-Old and New 

TESTS 
European Hi-Fi Tubes, 

Voltage Regulators, and 
Most Industrial Types 

TESTS 
for True Dynamic 

Mutual Conductance (Gm) 

Model 700 
DYNA-QUIK 

DYNAMIC 
MUTUAL 

CONDUCTANCE 
TUBE TESTER 

See your B&K Distributor 
or Write for Catalog AP2O-R 

Multiple -Socket Speed 
with Gm Accuracy 

PLUS OBSOLESCENCE PROTECTION 

TESTS 
Nuvistors and Novars 

TESTS 
the New 10 -Pin Tubes 

TESTS 
New 12 -Pin 
Cornpactrons 

TESTS BOTH OLD AND NEW TUBE TYPES-SELLS MORE TUBES PER CALL 

All over the nation, thousands of professional servicemen rely on the 
"700". Once you use it, you'll be as enthusiastic as they are. Everyday 
use has proved its speed ... its accuracy ... its efficiency. This up-to-date, 
obsolescence -proof tube tester is designed for maximum use today and 
tomorrow. Provides multiple -socket section to quick -check most of the 
TV and radio tube types the true dynamic mutual conductance way- 
plus simplified switch section to check new tube types in Dyna-Quik 
emission circuit. Also includes provision for future new sockets. 
Makes test under set -operating conditions. Checks each section of 
multi -section tubes separately. Checks for all shorts, grid emission, 
leakage and gas. Makes quick "life" test. Exclusive adjustable grid 
emission test provides sensitivity to over 100 megohms. 
Makes complete tube test in seconds. Checks average set in a few 
minutes. Discovers weak tubes that need replacement. Satisfies more 
customers. Sells more tubes. Saves call-backs. Insures your reputation. 
Pays for itself over and over again. Net, $16995 

Time -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere 

Model 960 Transistor 
Radio Analyst 

Model 360 V 0 Metic 
Automatic VOM 

Model 375 Dynamatic 
Automatic VTVM 

Model 440 CRT 
Television Analyst Rejuvenator Tester 

Model 1076 

NEW TUBE INFORMATION SERVICE 
Available every 3 months, on subscription, 

for all B&K Dyna-Quik Tube Testers 

B & K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 
Export, Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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Soldering Guns 

OVER 
5 MILLION 

SOLD 

ALL MODELS 
DUAL HEAT 

2 soldering temperatures. An 
original Weller feature that pro- 
vides 2 trigger positions, lets 
you switch instantly to high or 
low heat to suit the job. 

Prevents damage to critical 
components. You use low heat 
when working with heat -sensi- 
tive components. 

Tip lasts longer. Dual Heat en- 
ables you to prolong tip life by 
using high heat only when 
necessary. 

YOUR 
BEST BUY 

Gives full, constant heat. Wip- 
ing action of tip nuts eliminates 
contact resistance, oxidation. 

Solders in seconds. No waiting. 
Saves time and current. 

No danger from an idling hot 
tool. Heat is instantly "on" or 
instantly "off". 

Spotlight illuminates work. 
Eliminates shadows. 

Comfortable in use. Pistol grip 
fits hand naturally, remains cool. 

Weller Dual Heat Soldering Guns are available in many models with 
ratings from 100/140 to 240/325 watts. Also supplied in plastic - 
case kits with accessories. All Weller Guns are guaranteed 1 year. 

At your Electronic Parts Distributor 

WELLER ELECTRIC CORP., 601 STONE'S CROSSING RD., EASTON, PA. 

48 PF REPORTER, January, 1963 

other foundations and private in- 
dustry - and another $7.5 million 
has been granted by Ford to finance 
the continuance of the program 
through 1965. By that time, mem- 
bership is expected to include a sub- 
stantial percentage of the schools in 
the six -state area; MPATI officials 
predict the possibility of 7,000 
member schools registered, with a 
total enrollment of 4 million stu- 
dents. 

Plans are afoot for using two 
higher -flying aircraft of advanced 
design, which will increase the pres- 
ent coverage area by more than one- 
third. Ultimately, this would mean 
the MPATI region would embrace 
most parts of the present six states, 
one additional state, and a bit of 
Canada. 

In addition to the present two 
channels, four more channels have 
been spoken for, and are awaiting 
approval by the FCC. A total of six 

channels would allow the number 
of program hours to be tripled or 
quadrupled, with a considerable in- 
crease in the grade level which could 
be covered and the variety of sub- 
ject matter which could be offered. 
New narrow -band telecasting tech- 
niques promise even greater versa- 
tility of the system. 

If you're located in an MPATI 
region, you have an opportunity to 
be actively promoting, selling, in- 
stalling, and servicing school TV 
systems. They're not difficult, and 
they're a good "foot in the door" 
for many other types of school busi- 
ness - intercoms, record changers, 
and public-address systems, to name 
a few. Furthermore, the idea of in- 
cluding CCTV facilities has caught 
on in some schools, enabling them 
to originate their own "all -school" 
classes or programs. Many service 
technicians are already making such 
installations, and finding them quite 
a profitable undertaking. 

Those of you who are not located 
in MPATI territory had better keep 
your eyes and ears open. More air- 
borne systems are bound to spring 
up, and if you're alert and ready, 
you can obtain your share of the 
first installation business. Getting in 
on the "ground floor" is a good 
way to establish a reputation for 
service; the man who is "in the 
know" about new developments is 
always in demand. 



TRANSISTOR BOOK -OF -THE -YEAR 
Available now at your RCA distributor 

New RCA Transistor Manual, Solid -State Counterpart to the Authoritative 
RCA Receiving Tube Manual, Covers Semiconductor Technology ... from 
Basic Theory to Actual Build -It -Yourself Circuits 

Here now, in one fact -filled 304 page volume is RCA's answer to 
industry demand for a practical, comprehensive, up-to-date, work- 
ing manual on transistors, silicon rectifiers, and diodes. This de- 
tailed text provides solid, useful data and information you can 
use every day in your work. 
Check over the many important topics this new RCA Manual 
covers: 

A complete section on basic semiconductor theory, applica- 
tions, and installation information. 
A technical data section with detailed information on 373 semi- 
conductor devices in the RCA line ... plus essential basic data 
on discontinued RCA types. 
A circuit section with more than 40 representative transistor 
circuits including complete parts lists for building equipments 
such as ...stereo amplifier; stereo multiplex adaptor; AM/FM 
tuner; automobile, broadcast -band, and short-wave receivers; 
citizens band transceiver; photo relay; and many others. 

The table of contents of the new manual indicates the broad span 
of subjects covered: 1. Materials, Junctions, and Devices. 2. Tran- 
sistor Designs and Circuit Configurations. 3. Transistor Character- 
istics. 4. Transistor Applications. 5. Silicon Rectifiers. 6. Tunnel, 
Varactor, and Other Diodes. 7. Transistor Installation. 8. Inter- 
pretation of Data. 9. Selection Charts. 10. Technical Data on 
Semiconductor Devices. 11. Outlines. 12. Circuits.... plus a Read- 
ing List and Index. 
See your local RCA Distributor today for your copy of this in- 
dispensable addition to your technical library...or send $1.50 to 
RCA Semiconductor And Materials Division, Commercial Engi- 
neering, Section A -33 -SD, Somerville, N. J. 

SEMICONDUCTPR PRODUCTS -DISTRIBUTOR SALES 

THE MOST TRUSTED NAME 
IN ELECTRONICS 



by Leo G. Sands 

TWOWAY RADIO 

SERVICE 
If profitability of a service busi- 

ness could be reduced to a simple 
formula, it would probably look 
something like this: 

Business done 
Profit = Time spent 

Income will increase according to 
the number of jobs completed, but 
the part you keep as profit will not 
increase unless you can reduce the 
amount of time spent on each job. 
Nonproductive time must be cut to 
a minimum. 

One item that accounts for a great 
deal of lost time (to say nothing of 
added operating expenses) is the 
vehicle mileage wasted on unneces- 
sary and poorly scheduled trips. 
Much of this running around could 
be avoided simply by enabling out- 
side technicians to keep in closer 
touch with the shop. 

Strangely, surprisingly few radio - 
TV service businesses have made 
much effort to solve the travel -time 
problem; they could have done so 
with a device that is right in their 
own line of work: two-way radio. 

Taxicab companies discovered 15 
years ago that two-way radio could 
make their operations more profit- 
able. Taxicab operators found they 
could reduce wasted mileage and at - 

Fig. 1. Colored pins identify which 
serviceman is taking care of each call. 

tract more business through better 
service by using radio. They have 
since invested millions of dollars in 
two-way radio systems; today, more 
than 100,000 radio transmitters 
have been authorized by the FCC 
for use in taxicabs. 

TV -radio service businesses are 
discovering the same "secret." Every 
week, a half dozen or so radio and 
TV shops are granted licenses to 
operate private mobile radio sys- 
tems. They use two-way radio, like 
taxicab operators, to increase their 
efficiency and to win more business. 

One enterprising New Jersey ser- 
viceman proudly declares to his 
customers: "If I'm not on time, I'll 
be early." It has paid off. 

Any service -shop owner can sim- 
ilarly raise his earning capacity by 
using two-way radio. Technicians 
making service calls can be con- 
tacted from the shop without hav- 
ing to be traced by numerous an- 
noying phone calls to customers. 
When a service -call request is re- 
ceived, it can be relayed over the 
radio to a technician in the same 
neighborhood, saving the cost of a 
trip back to the same area later. 
Trips to the homes of customers 
who have changed their appoint- 
ments can also be avoided. 

Keep Technicians "Pinpointed" 

One way to increase the time 
saved with two-way radio is to use 
a street map of the service area, as 
shown in Fig. 1. The map, mount- 
ed on a slab of cork tile or wall 
board, uses colored pins to mark 
the locations where service calls are 
to be made. The color of the pins 
identifies each technician. 

Upon arriving at his destination, 
each technician reports by radio, 
and a king-size pin of the appro- 

priate color takes the place of the 
plain pin used when the call is 
scheduled. When the serviceman 
finishes the job, he calls in by ra- 
dio, and the pin is removed from 
the map. 

When a call is cancelled or post- 
poned, the dispatcher advises the 
scheduled technician by radio, and 
the appropriate pin is removed from 
the map. When a new call is re 
ceived, it is assigned by radio to the 
nearest man, and a pin is inserted 
in the map to show which man is 
to make the call. 

If the street map is cemented to 
a steel plate, small bar magnets can 
be used instead of pins. They can 
also be color -coded to identify the 
serviceman to whom a call has been 
assigned. The magnets stick to the 
map face and can be moved with- 
out defacing the map. 

On The Job 
Some jobs can be completed on 

the scene, without having to pull 
the set, if the technician can order 
a picture tube or other part by ra- 
dio; one of the other technicians 
might have one in his truck, or may 
be nearer the shop or a parts job- 

, 

Fig. 2. Home -call technician can obtain 
servicing help directly from the shop. 
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4 gold anodized models from $2495 

. Nos. U.S. 2,700,105; 2,955,289 Canada 511,984 Others Pending. 

AVAILABLE WITH REVOLUTIONARY 
NUVISTOR COLORTRON AMPLIFIER... 

Now, through continuous Winegard research, a new, im- 

proved Electro -Lens yagi has been developed-the NEW 

WINEGARD COLORTRON-PERFECT ANTENNA FOR COLOR TV! 

Colortrons have a flat frequency response (plus or minus 

r/2 DB across any 6 MC channel), no "suck -outs" or "roll -off" 
on end of bands ... accurate 300 ohm match (VSWR 1.5 to 
1 or better) ... unilobe directivity for maximum ghost and 
interference rejection. They deliver today's finest color recep- 
tion, give a new picture quality to black and white. Colortrons 
are the only outside antennas that carry a WRITTEN FACTORY 

GUARANTEE OF PERFORMANCE. 

And Colortrons are built to last. High tensile aluminum 
tubing for rigidity and stability, insulators with triple mois- 
ture barrier, GOLD ANODIZED for complete corrosion -proofing. 

There are 4 Colortron models to cover every reception need, 
from suburbs to distant fringe areas ... $24.95 to $64.95 list. 

New Winegard Colortron twin-nuvistor amplifier perfectly 
matches Colortron antennas. Gives added gain and sensitivity 
on both color and black and white. Ultra -low noise, high 

World's most powerful TV antenna 

MODEL C-44 

gain Colortron Nuvistor Amplifier can easily drive 6 or more 
TV sets. 

With revolutionary twin-nuvistor circuit, Colortron ampli- 
fiers can handle up to 400,000 micro -volts of signal without 
overloading. This is 20 times better than any single transistor 
amplifier. The Colortron Amplifier will bring the weakest 
signals up out of the snow, yet strong local TV & FM signals 
will not overload it. A special life saver circuit gives the two 
nuvistors a life of 5 to 8 years. 

This amplifier is completely trouble free and the finest 
performing antenna amplifier you can own. 

Completely weather sealed, nothing is exposed to corrode. 
and cause trouble ... has all AC power supply with 2 set 

coupler. (Model No. AP -220N, $39.95 list). Twin transistor 
model also available up to 80,000 micro -volts input. New type 

circuit protects transistor from static electricity built up in 

lightning flashes. (Model No. AP -220T, $39.95 list). 

Colortron Amplifier can be added to any good TV antenna 

for sharper, clearer TV reception. 
Ask your distributor or write for technical bulletin. 

MODEL C-43 

Q: 1.90=: GOLD ANOD4p $34.95 

MODEL C-41 

GQD ANODIZED ,$2:4.95 

ANTENNA SYSTEM 
ality and performance in every Winegard product. 

3009-1 Kirkwood Burlington, Iowa 



Busy People 

keep in touch... 

CB TRANSCEIVERS 

T&C II 
TRANSCEIVER 

New dual conversion 6 channel crystal 
controlled transceiver with tunable re- 
ceiver for all CB channels. S meter and 
signal strength output indicator, external 
crystal socket, auxiliary speaker terminal 
and universal power supply. Deluxe 
chrome cabinet. List Price 199.95 

0 
0, TOWN & COUNTRY 

MC -27 TRANSCEIVER 
al conversion 6 channel crystal con- 

trolled. Exceptional sensitivity and selec- 
tivity. Double Gated Noise Suppression 
circuit, AVC with improved squelch cir- 
cuit. Universal power supply. Deluxe 
chrome cabinet. List Price 179.50 

GIZMOTCHY 

BUDDY WHIP 

dErMereemitillefflellab 

CB ANTENNAS 

GIZMOTCHY 2 in 1 

Vertical -Horizontal Beam 
Antenna for hi -efficiency 
and greater distance base 
station performance 
List Price .55.95 

BUDDY WHIP 
96 inch fibre glass mobile 
antenna. Can be adjusted 
to any position from driv- 
er's seat. List Price.24.50 

UTICA 
COMMUNICATIONS CORP., 

Dept. PF -1 

2917 W. IRVING PARK RD., 

CHICAGO 18, ILLINOIS 

ber. A serviceman needing technical 
assistance can use the two-way ra- 
dio in his truck to talk with some- 
one at the shop, taking advantage of 
the main service -literature file lo- 
cated there. 

Of course, the telephone can be 
used for reaching technicians at 
customers' homes or for leaving 
messages. But, this is an imposi- 
tion on the customer and ties up his 
telephone as well as yours. And, 
anyway, your phone should be left 
free for receiving new calls. When 
using a customer's telephone, your 
technician may have to guard what 
he says in the customer's presence. 

Count the Savings 

If each of your service vehicles 
operate an average of only 30 miles 
per day, 270 days a year, you're 
racking up 8100 miles of driving 
at a cost of approximately $800. 
Two-way radio can reduce your 
mileage by as much as 20%, and 
thus will be saving $160 per year 
for you. Multiply this saving by the 
number of vehicles you operate and 
you'll realize a substantial sum is 
involved. 

And, that isn't all! Two-way ra- 
dio can help you build more busi- 
ness. Not only do you save the 
cost of extra driving, but you win 
more business by being able to dis- 
patch a technician now, rather than 
"tomorrow." If two-way radio helps 
you handle even one extra service 
call per day, you will add $1200 or 
more to your yearly service income. 
Considered on this basis, your in- 
vestment in. two-way radio is a 
sound one. 

Equipment 

In a typical service shop, the base 

TRANSMITTER 

AND 

RECEIVER 

HIGH -GAIN 
ANTENNA 

COAXIAL CABLE 

MICROPHONE 

LOCALLY CONTROLLED BASE STATION 

REMOTE 

CONTROL 
UNIT 

HIGH -GAIN 
ANTENNA 

COAXIAL 
CABLE 

SHOP 

TRANSMITTER 
AND 

,RECEIVER 

LINE 
ADAPTER 

TALL BUILDING 

LEASED TELEPHONE LINE 

MICROPHONE 

REMOTELY CONTROLLED BASE STATION 

Fig. 3. Two ways in which two-way sys- 
tems can be installed for best use. 

station transceiver is often installed 
at the service manager's desk; in a 
small shop, it can be located near 
the telephone, or above the service 
bench - as in Fig. 2. 

An elaborate base station is not 
required to cover a small town. The 
antenna can be mounted on a piece 
of pipe on the roof of the building. 
Typical installations are detailed in 
Fig. 3. Except where the shop is in 
the bottom of a valley, or hemmed 
in by taller buildings, communica- 
tion within a radius of 8-10 miles 
should be easily obtained - depend - 

REBUILT 
TV TUNERS*REBUILTOR 

EXCHANGED 
ALL TYPES 

$9.95 Including all parts and labor 
(except broken wafers-billed at cost) 

Normally shipped same day received 
90 day full guarantee 
U/V combinations $17.95 

FREE-I1 Mailing carton sent to you on request 

Phone REpublic 3-9189 

L. A. TUNER EXCHANGE 4611 West Jefferson Blvd. 
Los Angeles 16, California 

Sold thru leading Parts Distributors 
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CLAROSTAT 
UNI - T!TE 
CONTROLS 

Lightning fast! Positive dependability too! Clarostat Uni -Tite 
field -assembled controls assemble in seconds, and stay put under the most 
rigorous service conditions. It's simply a matter of clicking in the proper 
shafts, inserting one shaft inside the other, a twist of the wrist and 
that dual is made automatically-for keeps. 

Clarostat offers the most complete line of designed -for -service 
potentiometers. Write for complete details today... 

< 

DISTRIBUTOR SALES DIVISION C LA KOSTAT 
CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 
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Watchmaker's Precision 
plus a 

BULL-DOG GRIP 

CHAN NEL LOCK 

No. 718 Long -reach 

Flat -Nose Plier 
Looking for a precision plier that really 
takes hold in hard -to -reach places? 
Here's your answer ... this specially 
designed CHANNELLOCK Flat -Nose 
Plier. Just the ticket for electrical, 
radio, TV, Hi-Fi and other electronics 
work. Micro -matched, scored, long, 
flat jaws. Comfortable, blue -plastic 
grips. Top quality, polished forged steel. 
Ask your tool supplier for a CHAN- 
NELLOCK No. 718 Flat -Nose Plier. 

If he's out of them, ask 
him to order one for you. 

Write for Catalog of 
Complete Line of Pliers 

#728 LONG -REACH DIAGONAL CUTTER 

#738 LONG -REACH ROUND -NOSE PLIER 

*748 LONG -REACH END CUTTER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 

ing on the equipment, of course. 
Where terrain and nearby build- 

ings have a serious effect on range, 
the antenna might have to be 
mounted on a tower, to place it 
above interfering objects. For best 
results, the base station should be 
installed at the highest point avail- 
able, such as a hilltop or the roof 
of a tall building. Such a station 
can be controlled remotely by the 
use of a leased telephone line. 

In difficult areas, an additional 
investment of $150 or so in a high - 
gain antenna for the base station 
may be wise. With a suitáble anten- 
na, the effective radiated power of 
most stations can be quadrupled. 

Mobile transceivers can be in- 
stalled permanently or temporarily 
in your trucks and cars - see Fig. 
4. Some types are designed for uni- 
versal use, and are interchangeable 
among 6- or 12 -volt DC and 115 - 
volt AC installations. Some are 
equipped with a carrying handle, for 
easy portability from one installa- 
tion to another. 

Fig. 4. Universal -type unit can be used 
in the shop or mounted in truck. 

Getting Started 

The service establishment has a 
choice between Citizens -band radio 
at 27 mc, or the Business -radio 
bands in the low VHF range (25- 
50 mc), the high VHF range (152- 
174 mc), or UHF (450-470 mc). 

Citizens -band radio may be sat- 
isfactory in a small town where rel- 
atively few hobbyists use the band. 
The cost of transceivers ranges from 
under $50 for a kit to about $225 

Table I-Manufacturers of Two -Way Radio Equipment 

Aircraft Radio Corporation, Boonton, N. J. 

Aeronautical Electronics, Inc., Box 6527, Raleigh, N. C. 
Communications Company, Inc., Box 520, Coral Gables 34, Fla. 
Allen B. DuMont Laboratories, Inc., 750 Bloomfield Ave., Clifton, N. J. 
G -E Communications, Lynchburg, Va. 
The Hammarlund Mfg. Co., Inc., 53 West 23rd St., New York 10, N. Y. 
E. F. Johnson Co., Waseca, Minn. 
Kaar Engineering Corp., 2995 Middlefield Rd., Palo Alto, Calif. 
Motorola Communications & Electronics, Inc., 

4501 W. Augusta Blvd., Chicago 51, Ill. 
Outercom Electronics Corporation, 502 Charlottetown Mall, Charlotte 4, N. C. 
Radio Corporation of America, Communications Products, Cherry Hill, N. J. 
Shirdan Corporation, Route 46 and Dye Ave., East Paterson, N. J. 
Union Switch & Signal Division, Westinghouse Air Brake Co., Pittsburgh 18, Pa. 

TUNER 
U 

N 

E 

T. V. 

TUNER 
REPAIR 
$695 VHF 

UHF 
or 

(U ''V COMBINATION $13.50) 

POSITIVELY NO EXTRAS 

MAIL ORDER ONLY 

RE -NU INC. 

(/NERI 

Compare the low price of this service ... 
and remember that all work is performed 
by skilled technicians using equipment 
designed exclusively for tuner repair. 
ALL MAKES-$6.95 for single tuner 
($13.50 for U/V combination) 6 months 

warranty. 
Tuner must be complete and accom- 
panied by all damaged parts. Give full 
details of complaint and channels used. 
Send with correct type, tested tubes. 
Remove all accessories; motors, brackets, 
knob,, etc. 

Ether prepay repair charge plus $1.00 for 
return postage, insurance and handling on 
each unit; or request C.O.D. shipment at 
the repair charge plus $1.50 each unit. 

2403 W. Ardmore Ave. 
Chicago 45, Illinois 

RENUT 
U 

N 

E 
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For those 
special 
applications 
choose a 
Quam speaker 
When you need a 21/4" unit for a transistor 
radio-or a shallow 6" x 9" for a Thunderbird 
replacement-Quam has it! 

When you need a special voice coil impedance or 
special field resistance-Quam has it! 

Quam gives you the widest selection and the 
highest quality in the entire speaker industry! 
Ask for Quam, the Quality line, for all your 
speaker needs. 

6" x 9" Shallow Speaker 
Model 69A1S 
Actual Size 

2V," Transistor Radio Speaker 
Model 22A06Z8 

Actual Size 

QUAM-NICHOLS COMPANY 
234 East Marquette Road 

Chicago 37, Illinois 
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Only Cleveland Institute offers ... 

A First Class 
FCC License 
...or Your Money Back! 

Your key to future success in electronics is a First -Class 
FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, 
marine, microwave, mobile communications, or Citizens - 
Band. Cleveland Institute home study is the ideal way 
to get your FCC License. Here's why: 

Our training programs will quickly prepare you for 
a First -Class Commercial Radio Telephone License 
with a Radar Endorsement. Should you fail to pass 
the FCC examination after completing your course, 
you will get a full refund of all tuition payments. You 
get an FCC License ... or your money back! 

You owe it to yourself, your family, your future to get 
the complete details on our "proven effective" Cleve- 
land Institute home study. Just send the coupon below 
TODAY. There's no obligation. 

MAIL COUPON TODAY FOR FREE CATALOG 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. PF -2 
Cleveland 14, Ohio 

Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronics, without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

Electronics Technology 
Industrial Electronics 
Broadcast Engineering 

First -Class FCC License 
Electronic Communications 

other 

Your p occupation 

Name Ape_ 
Address 

City Zone_State 
Accredited Member National Home Study Council 

(please print) 

for a high-grade, ready -to -use set. However, CB sets 
are restricted to 5 watts input power (2-3 watts out- 
put) and to the use of AM, which is more susceptible 
to noise than FM. 

A better bet is Business radio, for which more than 
200 channels are available on an assigned basis. Mo- 
bile transceivers for Business radio can be bought for 
approximately $200 for a 5 -watt low -band AM set, 
$400 for a 35 -watt high -band FM set, and $550 for a 
10 -watt FM set on a UHF frequency. Most popular 
are the high -band sets, since coverage is usually better 
in "shielded" areas than with low -band sets, and they 
provide greater line -of -sight range than is ordinarily 
achieved in the UHF band. 

The base station transceiver may be identical and 
interchangeable with mobile transceivers (if they're 
both of the "universal" type), or the transceiver may 
be one designed for fixed use only. A locally -controlled 
FM base station can cost as little as $500, or as much 
as $2500 including antenna. 

If the area you must cover requires you to have 
a remotely controlled base station, the cost may run 
somewhat higher - starting at about $750. In addi- 
tion, you will have to pay between $3 and $5 per mile 
per month for the rental of a private telephone line for 
controlling the base station. Sometimes, the owner of 
a building or tower charges as high as $65 a month 
for the use of his facilities for a base -station site. 

The cost to equip two trucks and the shop with two- 
way FM radio can run as low as $1200. To recover 
your investment in one year, you need only to save, 
on the average, just over $2 per day per truck. If the 
drop in your costs or the increase in your profits 
amounts to an average total of $4 per truck per day, 
you will be realizing a return of almost $1000 per year, 
or 80% over your investment. One additional service 
call, provided there is no increase in time or mileage, 
will do the trick! 

A Bonus Opportunity 
The figures quoted do not include maintenance; but 

a typical radio -TV service shop can perform most of 
this, provided one technician possesses a First -or Sec- 
ond-class Radio -telephone Operator License. From this 
start, expanding into two-way radio servicing is a 
natural next step. Equipment manufacturers (see Table 
I) are seeking independent service shops who are quali- 
fied to maintain equipment for their customers. An in- 
vestment of less than $1000 in additional test equip- 
ment can get you started. Several good books on two- 
way radio servicing are available for those who lack 
experience in the field, and many equipment manu- 
facturers will furnish instruction manuals without 
charge. More than two million mobile radios have been 
authorized by the FCC, creating a big opportunity for 
the aggressive service shop in the $125,000,000 -per - 
year two-way radio business. 

Like the cobbler who finally puts shoes on his chil- 
dren, radio -TV service shop operators are recognizing 
the value of radio communications in their own busi- 
ness. Two-way radio can save time and money for any 
business which uses vehicles, and particularly for those 
in the service business where time is the key income - 
producer. And the radio -TV business fits this descrip- 
tion precisely. 
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SEL,Olk 

6 NTSC 
Standard Colors 

Standard 
Alignment Signals 

Horizontal Bars 

Vertical Bars 

Crosshatch 

White Dots 

Based on the same designs as Hickok's famous Model 
656XC NTSC color bar generator, the NEW Model 661 
is literally the answer for progressive service tech- 
nicians who recognize the opportunities in color TV 
service but have been stopped by the cost of equip- 
ment. The 661 is not a compromise-there are no short 
cuts-it's not "NTSC-like"; it is a complete instrument 
generating correct, 100% saturated, NTSC color signals 
complete with sync, blanking and burst at the right 
pedestal position and of the correct amplitude and phase, 
as well as demodulator alignment signals (R -Y, B -Y, 
-G -Y, G -Y 90°), plus dots and crosshatch. In short, you 

Equip your shop with these other 
Hickok Color -Approved instru- 
ments to provide your customers 
with complete color TV service : 

615 

Sweep & 
Marker 

Generator 

Nh99 

CR33 
Color 

Picture Tube 
Tester 

Model 661-NTSC Bar -Dot Generator-$349.50 

can expect the same kind of performance standards 
from the new 661 that have established Hickok's 
reputation with leading Color TV manufacturers as 
COLOR -APPROVED. 
Compact, weighing just nine pounds, ideal for installa- 
tion, convergence and in -the -home servicing, the new 
Model 661 provides everything needed for complete 
color service. 

Ask your Hickok distributor to demonstrate the Model 
661 for you . . . Write for our free booklet, "Why 
NTSC?" which explains why the NTSC standard tests 
are important. There is no obligation. 

..¡4¡ 
SON * 
s.°q %:; 

656XC 660 675A 691 
NTSC Color White Dot - Wide -Band Marker 

Bar Generator Bar Generator Oscilloscope Adder 

ELECTRICAL 
INSTRUMENT CO. 

10566 Dupont Avenue Cleveland 8. Ohi 
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the new 1963 Master 
helps tv technicians 

and servicemen 

gLeads to extra service income - in 

addition to radio and TV products, The 

MASTER offers thousands of products for 
profitable hi-fi, sound and industrial servic- 
ing. 

aIncludes new servicing items - color 
TV, audio test instruments, sub -miniature 
and printed circuit components. 

Increases profits - technicians can 
buy and sell direct from The MASTER. It 
contains prices. 

4 Eliminates errors in buying - The 
MASTER makes an excellent common refer- 
ence when you order from distributors by 
phone or mail. 

Aids in selecting best product-com- 
parison of specs, features, prices are sim- 

plified. All similar products in same prod- 

uct section. 

eLocates product you want in seconds - 32 product sections with complete index 
makes world's biggest electronic catalog 
also easiest to use. 

:¡ Simplifies foreign tube substitutions - New Foreign Tube Interchangeability 
Guide cross-references virtually all foreign 
tubes to their American types. 

0 Saves "shopping" and buying time - 
no looking from catalog to catalog, no 

wading through piles of literature. Over 300 

manufacturers' products described and il- 
lustrated so completely you can purchase 
directly from The MASTER. 

NEW 
1963 

SEDITION 

1680 pages ...get your 
copy today from your 
distributor, only $3.95 

In Canada c4.95 
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ES 
ON TEST EQUIPMENT 
by Forest H. Belt 

Seeing 
There are numerous uses for a device 

which will enable the service technician 
to compare different signals by looking 
at more than one waveform simultan- 
eously on the scope screen. If he has a 
device such as the EICO Model 488 
Electronic Switch-pictured in Fig. 1- 
he can do this with his regular service 
scope. 

Specifications are: 
1. Power Required - 105-125 volts AC, 

50-60 cps, 25 watts. 
2. Switching Rates-low range, 10 cps to 

100 cps, continuously variable; middle 
range, 50 cps to 400 cps, continuously 
variable; high range, 250 cps to 2000 
cps, continuously variable. 

3. Frequency Response - each channel, 
from 30 cps to 25 kc, + 1 db. 

4. Controls and Terminals -4 potentio- 
meter controls: AMPLITUDE 1, AMPLI- 
TUDE 2; POSITIONING, and FREQ. VERN- 
IER; one FREQ. SELECTOR rotary switch; 
six combination -type terminal posts, 
two for each input and two for the 
output; POWER toggle switch; jeweled 
pilot lamp. 

5. Size, Weight, Price -6" x 8" x 6"; 
7 lbs; $23.95 kit, $39.95 wired. 

An electronic switch is often consid- 
ered only as an accessory for scopes used 
in research and development. The fact 
is, an electronic switch such as the Mod- 
el 488 has many applications in service 
work. The most common example is the 
use of the instrument to superimpose 

Double 

Fig. 1. Electronic switch permits com- 
paring similar waveforms on the scope. 

input and output waveforms of an am- 
plifier, allowing a direct comparison of 
the two on one scope. 

Since the advent of stereophonic hi-fi 
systems, another use of the electronic 
switch has become common: The signal 
from the left channel can be fed into one 
section of the switch, while the signal 
from the other channel is fed into the 
second section. Thus the audio technician 
can go through a stereophonic system, 
step by step, observing the signals in 
both channels simultaneously, and noting 
any phase shift in one channel or cross 
talk between channels. 

The Model 488 consists essentially of 
a square -wave generator that switches 

SIGNAL 
1 

AMPLITUDE I 

MULTI- 
VIBRATOR 

SIGNAL \ 
AMPLITUDE 2 

K-FOLL. 
1 

K-FOLL. 

2 

MIXER 

POSITIONING 

MIXER 
2 

OUTPUT TO -VERT INPUT 

OF SCOPE 

The Radio -Electronic MASTER 
645 Stewart Ave. Garden City, N. Y. 
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Find it and Fix it in the time! 
EASILY SOLVES "TOUGH DOGS"... INTERMITTENTS ... ANY TV TROUBLE 

MODEL TELEVISION ANALYST 1076 BLACK & WHITE AND COLOR 

By Easy Point -to -Point Signal Injection, You see the Trouble 
on the TV Screen and Correct it-Twice as Fast and Easy! 

Simplified technique stops lost hours never recovered on 
"tough dogs", intermittents, and general TV trouble- 
shooting. This one instrument, with its complete, accurate 
diagnosis, enables any serviceman to cut servicing time in half 
... service more TV sets'in less time ... satisfy more custom- 
ers ... and make more money. 
With the Analyst, you inject your own TV signals at any time; 
at any point, while you watch the generated test pattern on 
the picture tube of the television set itself. This 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 television sets-including intermit- 
tents. No external scope or waveform interpretation is needed. 
Checks any and all circuits-solves any performance problem. 
Gives you today's most valuable instrument in TV servicing- 
proved by thousands of professional servicemen everywhere. 
Available on Budget Terms. As low as $30.00 down. Net, $29995 

SIMPLIFIES COLOR TV SERVICING, TOO 

Enables you to troubleshoot and 
signal trace color circuits in color 
TV sets, or facilitate installation. 

Generates white dot, crosshatch 
and color bar patterns on the TV 
screen for color TV convergence 
adjustments. 

Generates full color rainbow dis- 
play and color bar pattern to test 
color sync circuits, check range 
of hue control, align color de- 
modulators. Demonstrates to 
customers correct color values. 

Time -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere 

Model 960 Transistor 
Radio Analyst 

Model 360 V O Matic 
Automatic VCM 

Model 375 Dynamatic Model 700 Dyna-Quik Model 440 CRT 

Automatic VTVM Tube Tester Rejuvenator Tester 

See Your B&K Distributor 
or Write for Catalog AP2O-R 

B & K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Win gold, Toronto 19, Ont. 

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A. 
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Checklist for buying 
a full -power CB 2 -way radio 

look for these features: 
TRANSMITTER POWER - For 
longest transmission range possible, 

choose a 5 watt unit, the maximum author- 
ized power input for Class D CB radios. 

CSENSITIVITY-A greater sensitivity 
rating indicates a better ability to 

reproduce weak signals. look for a sen- 
sitivity rating below 1 microvolt to capture 
signals transmitted many miles away. 

n SELECTIVITY-A radio's ability to 
reject interference from channels not 

tuned in, is largely determined by the 
type of circuit used: superregenerative, 
superheterodyne or dual -conversion 
superheterodyne. The latter circuit, the 
dual -conversion superheterodyne, is ac- 
knowledged by experts to be the best cir- 
cuitry for clearest reception. Says Len 
Buckwalter, noted communications author, 
in Electronics Illustrated May 1962. ".. 
Look for the dual -conversion feature if you 
wish to get top receiver performance." 

nl l 

CRYSTAL -CONTROLLED CHAN- 
NELS-Fixed crystal controls assure 

accurate, fast communications contact. 
They enable users to switch quickly from 
one channel to another to contact differ- 
ent persons, to find a channel that isn't 
busy. It is best to choose a CB unit with 
multiple crystal -controlled channels for an 
efficient, flexible 2 -way radio system. 

POWER SUPPLY-A power supply 
should be an integrated part of a CB 

radio. Since full -power CB radios are most 
often used in vehicles and base stations, 
a CB radio's power supply should be able 

Cadre '510 
All -Transistor, 5 -Watt, 5 -Channel, 

plus all -channel manual Tuner, $199.95 

to operate from both 12 -volt auto battery 
and 1 l0 -volt AC line. 

n AUTOMATIC SQUELCH - This 
automatically eliminates annoying 

background noise when a CB radio is on 
'standby' (not transmitting and ready to 
receive any radio calls). Thus, hisses, 
crackles and other noises can't distract 
workers, drivers, etc. 

AUTOMATIC NOISE LIMITER - 
An effective automatic noise limiter 

is necessary, especially in heavily popu- 
lated areas, to shut out extraneous inter- 
ferences such as ignition noise. Makes 
messages more intelligible. 

n RELIABILITY - CB radios must 
withstand vibration and shock which 

occurs during mobile use. Solid-state com- 
ponents-transistors and diodes-are less 
susceptible to damage than fragile tubes. 

lPORTABILITY - Some full -power 
CB radios may be used in the field 

as portable units when equipped with a 
portable case -battery accessory. These 
units are generally lightweight, compactly 
designed and offer greater operating 
flexibility. 

INSTALLATION - Compact CB 
radios with simple mounting provi- 

sions don't steal leg room in vehicles, lower 
installation and maintenance costs. 
Cadre Industries has two 5 -watt models 
that rate high in every category. Each is 

supplied with a press -to -talk microphone, 
set of matched channel crystals, universal 
mounting bracket and AC & DC cords. 

Cadre '515' 
All -Transistor, 5 -Watt, 
5 -Channel, $187.50 

See your Cadre distributor for a demonstration, or for more details, write: CAD Ft F= INDUSTRIES CORP. D COMMERCIAL PRODUCTS DIVISION O ENDICOTT. NEW YORK O AREA CODE 147, 7443373 
Canada: Tri.Tel Assoc.. Ltd.. 81 Sheppard Ave.Weat. Wlllowdale. Ont. Export: Morvan Exporting Corp.. 485 Broadway. New York 13, N. V. 

2\2 

(A) Sawtooth modulating voltage. 

--a--- ,.,.,., 1 `` 

L. 

(B) Output of demodulator probes. 

Fig. 3. Waveforms from special test, as 
developed on screen of oscilloscope. 

the instrument's output terminals alter- 
nately from one input to the other. By 
careful choice of the switching rate 
(frequency), a relatively flicker -free re- 
production of both input -signal wave- 
forms will be developed at the output 
of the switch, and can be applied direct- 
ly to a scope. 

The block diagram in Fig. 2 illustrates 
the relationship between the various cir- 
cuits in the Model 488. The square -wave 
generator in the Model 488 is a cross - 
coupled multivibrator, using a 12AU7 
tube. The multivibrator frequency is con- 
trolled by capacitors in the feedback 
circuit, and by a dual -control potentio- 
meter for vernier (or fine) frequency con- 
trol. The output from each half of the 
multivibrator is fed to a separate cath- 
ode follower, causing that stage to con- 
duct during one flat portion of the 
square -wave cycle. The cathode follow- 
ers also serve to isolate the multivibrator 
from any loading effects of the mixer 
or output circuits. 

The output from each cathode fol- 
lower is fed-via a common cathode re- 
sistor-to the cathode of a mixer pen- 
tode. Thus, the cathode followers actu- 
ate first one mixer and then the other. 
Meanwhile, each signal to be viewed is 
fed into the grid of each respective mix- 
er. The plate circuits of the mixer pen- 
todes are combined in such a way as to 
feed the two outputs (which are alter- 
nately being switched on and off) to the 
output terminals and thus to the vertical 
input of a scope. The result is the ap- 
pearance of both waveforms, one above 
the other, on the scope -CRT face. The 
POSITIONING control on the Model 488 
permits the technician to separate the 
two traces for easy viewing, or to bring 
them together sufficiently to superimpose 
them. 

The first use to which we put the 
Electronic Switch in our lab was to 
check the characteristics of a pair of 
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Tips for Technicians 
Mallory Distributor Products Company 

P. 0. Box 1558, Indianapolis 6. Indiana 

a division of P. R. Mallory & Co. Inc. 

How to use 
temperature compensating 

ceramic capacitors 
While an oscillating circuit is warming up, its fre- 
quency changes. Distributed capacitance in tubes and 
coil will drift in the "positive" direction-tending to 
decrease the resonant frequency. Unhappily, the tun- 
ing capacitor, if it is a conventional mica or paper 
unit, also drifts in this same direction ... thereby add- 
ing to the downward frequency shift. 

This can be a real nuisance. In the local oscillator cir- 
cuit of a superhet receiver, it leads to constant read- 
justment of tuning as the set warms up. It may also 
introduce appreciable error in a ringing oscillator 
timing circuit in TV sets. 

Here's where ceramic capacitors enter the scene. Un- 
like capacitors which have a "natural" material as 
dielectric, they use a man-made, rock -like material 
whose composition can be adjusted to just about any 
capacitance -temperature characteristic you want. 

Some ceramic capacitors have a positive temperature 
coefficient: these are the kinds you'd use in bypass, 
coupling and buffer applications. Others have a zero 
temperature coefficient, remaining unchanged in the 
range from 25° to 85° C. And you can get 'em with a 
negative coefficient so that the capacitance change goes 
opposite to that of the other circuit elements, giving a 
constant LC product and substantially steady fre- 
quency during the warm-up period. 

The usual negative temperature coefficient is 750 parts 
per million per degree C. But if you happen to need 
some non-standard coefficient to compensate your 
particular circuit, there's a simple way to calculate the 
parallel combination of zero and negative coefficient 
types that will do the job. Write to us and we'll give 
you details. 

When you go looking for ceramics, be sure to ask for 
Mallory Discaps®. They're made by Radio Materials 
Company, a division of Mallory-world's largest 
manufacturer of ceramic capacitors. Your Mallory 
distributor has a complete stock, in the handy five - 
pack, mounted on a file card that's especially easy to 
keep on a peg board or in a file drawer. 
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THE INDUSTRY'S 

ONLY COMPLETE 

"LOOK -ALIKE" LINE 

OF BOTH°NEEDLES 

AND CARTRIDGES! 

150 Exact 

Replacement 

Cartridges 

300 Exact 

Replacement 

Needles 

Speeds your phono 
service ... assures consistent 

high quality and complete 
compatibility of needles and 

cartridges. Inventory and handling 
costs are cut to the bone. And the 

industry's greatest array of sales tools 
-cross-reference catalogs, wall charts, 

displays and merchandisers - is 
available to suit your requirements. 

Ask your E -V distributor, or send 
coupon for profitable details, today. 

ELECTRO -VOICE, INC., Dept. 137R 
Buchanan, Michigan 
Please send my free needle and cartridge catalogs 
plus name of nearest distributor. 

Name 

Address 

City State 

RF demodulator probes we had been 
using in some RF line -balancing experi- 
ments. We wanted to be sure one probe 
was not more efficient than the other. 

We started by feeding a 60 -cps saw - 
tooth signal, which we were using for 
modulation during the tests, simultane- 
ously into both inputs of the Model 488. 
We then adjusted the amplitude controls 
to produce equal waveforms (Fig. 3A) 
on the oscilloscope, thus assuring our- 
selves that each channel would produce 
the same -sized waveform when equiva- 
lent signals were fed in. 

Next, we connected the output of the 
first probe to one input and the output of 
the second probe to the other input. For 
this particular test, the sawtooth wave- 
form gave us a means to check the 
symmetry of the output from each probe 
(one was a negative probe and the other 
a positive probe). 

We applied the sawtooth modulation 
to the signal generator, connected the 
generator output to both probes, and 
adjusted the frequency selector and 
vernier of the Model 488 to give us a 
reasonably solid display (at lower switch- 
ing frequencies, the scope display ap- 
peared in "segments"). The resulting out- 
put of each probe is shown in Fig. 3B; 
as you can see, they were quite symmet- 
rical. Note that one waveform is ex- 
actly the reverse of the other, since the 
probes have opposite polarity. This test 
proved our probes were okay for bal- 
ancing tests, since each produced the 
same output amplitude and waveform 
when an equivalent signal was applied. 

Next, we checked over a stereo pre- 
amplifier -amplifier system. We fed the 
signal from the left stereo channel into 
one channel of the Model 488, and that 
from the right one into the other Switch 
input. Then the audio signal, a 1000 cps 
sine wave, was fed into both stereo 
channels. Using the same technique as 
before for "setting up" the Model 488, 
we proceeded to check-stage by stage 
-each section of the stereo set. 

When we reached the latter stages of 
the power amplifier, the amplitudes were 
so great the signals were overlapping 
on the scope screen; this was eliminated 
simply by recalibrating the Model 488. 
With the amplitude controls reset at 
much lower levels, we proceeded to test 

the last stages of the amplifier with no 
problem. 

From this test, we reached two con- 
clusions: First, certain stages in one 
channel were weaker than their equiva- 
lents in the other channel. In this par- 
ticular unit, however, the slight differ- 
ence in gain between channels was easily 
taken care of by a "balance" control. 

Secondly, the test showed there was 
very little phase shift between the two 
amplifiers. The small amount that ex- 
isted was discovered by lining the signals 
up with a vertical line on the scope 
graticule and noting that one waveform 
shifted slightly along the horizontal base 
line as we progressed through the set. 
Since one-half cycle is equal to 180°, 
we judged the phase shift to be only 
about 10°, or approximately 3%; this 
small amount is hardly noticeable and 
will have little effect on listening en- 
joyment. 

We made an interesting discovery 
during tests of the Model 488. In cer- 
tain instances, it is difficult to get the 
scope to synchronize on the test wave- 
forms; the tendency was to "lock in" on 
the switching frequency of the electronic 
switch, causing the waveform displays 
to "travel." To eliminate this tendency, 
we switched the scope to "external 
sync" and ran a clip lead from the 
scope's sync -input jack to the waveform 
signal source. After this step was taken, 
we had no more problem with "creep- 
ing" waveforms. 

We found some auxiliary uses for the 
Model 488, in addition to its intended 
use as an electronic switch. With no in- 
put signals, the output of the unit is a 
very clean square wave, having a fre- 
quency range from 10 cps to 2000 cps. 
Thus, the unit can be used as a square - 
wave generator for checking audio am- 
plifiers. This type of generator is nor- 
mally an excellent means for checking 
video amplifiers, too, but the frequency 
range of the Model 488 doesn't extend 
high enough for this. However, we found 
an acceptable video test could be made 
by applying the square -wave signal to a 
video stage and observing the pattern 
developed on the CRT. The "edges" of 
the square wave are so sharp that a 
properly operating video amplifier will 
produce very sharply defined bars in the 

PRECISION TUNER SERVICE 
P. O. BOX 272 1200 S. WALNUT ST. 
BLOOMINGTON, IND. EDISON 99653 

7.50 V or U 

COMBO PLUS 
9.95 POSTAGE 

6 MONTH WARRANTEE 

r;. --e. 
0 I. ' e 

`` 

t M Kali) 
All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop 
service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original 
Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure. 

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES. 

L 
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FREE! ATTEND THE 1963 CAR RADIO SCHOOL IN YOUR AREA! simply say E)1ec, 
Here's your chance to learn about the all -transistor 1963 car radios, 
including the new AM -FM models. At the free 3 -day Delco Radio 
Training School soon to be held in your area, our engineers will 
teach you transistor fundamentals through interesting lab experi- 
ments. You'll learn voltage meanings. How to test Wonder Bar 
circuits and transistor portables. How to troubleshoot the new 
AM -FM car radios! Don't miss this opportunity to pick up the 
knowledge that'll make servicing the 1963 car radios a breeze. 
Be sure to check the schedule below. And to register for this 
school, see your United Delco distributor. Or contact Service 
Manager, Delco Radio Division, Kokomo, Indiana. 

Sttrstl) 

e5í0 tour , 
teeters 

408 etw&trretrrc 

1963 Service Bulletins Now Available! 
These service bulletin packs which describe 
the servicing of all 1963 GM car radios in detail 
are currently the only source for this informa- 
tion. You can get them through your distributor. 
Call him today! 

3 -DAY CLASSES 
BEGIN 

JAN. 14 

EAST 
DELCO RADIO 

SOUTH 
ELECTRONICS SCHOOL 

CENTRAL 

DETROIT 

SCHEDULE 
MIDWEST SOUTHWEST WEST 

JAN. 21 SALT LAKE CITY 
JAN. 28 MEMPHIS CINCINNATI CHICAGO DALLAS (N) 
FEB. 4 MILWAUKEE 
FEB. 11 CLEVELAND HOUSTON (N) 
FEB. 18 BOSTON ATLANTA LOS ANGELES 
FEB. 25 PITTSBURGH ST. LOUIS (N) 
MAR. 4 UNION. NY (N) KANSAS CITY 
MAR. 11 JACKSONVILLE SAN FRANCISCO 
MAR. 18 PHILADELPHIA OMAHA 
MAR. 25 DENVER PORTLAND 
APR. 1 TARRYTOWN, NY NEW ORLEANS BUFFALO 
APR. 8 

APR. 15 MINNEAPOLIS 
APR. 22 BOSTON EL PASO (N) LOS ANGELES 
APR. 29 CHARLOTTE WICHITA (N) 
MAY 6 WASHINGTON 
MAY 13 CHICAGO 
MAY 20 PHILADELPHIA (N) BUFFALO 
MAY 27 

JUNE 3 ALBANY, NY (N) 
N-Night classes 

Delco Radio Automotive Radio Service Parts and Electro -Mechanical Devices are distributed nationally through United Delco 
DELCO RADIO, Division of General Motors, Kokomo, Indiana 

F' United Delco 
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sot/Np 
WAYS TO 

EXTRA 
PROF/TS 

Get into the all -year-round commercial sound trade and do 
away with seasonal repair work slumps! This steady -profit 
business - sales, installation and service - is available right 
in your own neighborhood! factories, restaurants, schools, 
offices, bowling alleys ... outdoors, athletic fields, swimming 
pools, etc.... all are prospects for you. 

Atlas Sound products, built to quality standards and backed by 

over 25 years of "know-how", are insurance for your reputation. 
Your Atlas Distributor can supply you with a complete line of 
performance -proven job -rated equipment: speakers, mike stands 
and related accessories for a professional sound installation. 

Write for latest catalog and names of Atlas Distributors. 

ATLAS SOUND DIVISION 
American Trading and Production Corporation 
1419-51 39th Street, Brooklyn 18, New York 
In Canada: Atlas Radio Corporation, Toronto 

Save time 
& increase 
efficiency . . 

Be modern 
& completely 
up-to-date .. . 

Operate Test Equipment, TV, Radio, 
Soldering Irons, Power Tools, etc. 
710 Volt, 60 Cycle A.C. Power 

from your Battery, with a 

POWER 
INVERTER 

[60 cycle frequency stable within 1/2 cycle, In] 
spite of changing input voltage or load. J 

Now your truck can be a repair shop on 
wheels! Terado power inverters provide the 
needed 60 cycle, 110 volt power for operat- 
ing television and radio sets, signal genera- 
tors, tube testers, vacuum tube voltmeters, 
oscilloscopes, soldering irons, drills and 
other uses. Models from 15 to 600 watts. 

See your electronics parts jobber, or write: 

""11/ 1073 Raymond Avenue 
1 ` St. Paul B, Minnesota 
In Canada, Atlas Radio Corp. Ltd. - Toronto, Ont. 

CORPORATION 

5 inch 
WIDE - BAND HIGH SENSITIVITY 

OSCILLOSCOPE 

Laboratory quality scope 
with highly stable circuitry and 
every feature for accurate TV 
work, COLOR and BLACK and 
WHITE. Widely used, too, in 
many laboratory and industrial 
applications. 

J74cd4J4 Electrical 
fN miry Instrument Co. 

124 McDonough St. Dayton, Ohio 

raster. If these bars have hazy edges, the 
video amplifier is not up to par. This 
test can be applied directly to the CRT, 
although the indication is not so strong 
-due to lack of amplification. 

The imaginative serviceman will think 
of other uses for an electronic switch 
such as the Model 488. Like many other 
test instruments, an electronic switch is 
as useful as the understanding and abil- 
ity of its user permits. We've certainly 
found it handy in our lab. 

A "Square" Deal 
For a really thorough check of audio 

and video systems, the serviceman needs 
a generator that provides a full frequency 
range of both sine -wave and square -wave 
signals. The PACO Model G-34 Sine - 
Square Generator-shown in Fig. 4- 
is just such an instrument. 

Specifications are: 
1. Power Required -117 volts AC, 50- 

60 cps. 
2. Frequency Range-from 7 cps to 750 

kc, both sine waves and square waves; 
accuracy ±5%. 

3. Output Voltage-sine wave, from 0 to 
10 volts rms, across 600 -ohm load; 
square wave, from 0 to 20 volts peak 
to peak, no load; output flat within 
±1 db from 7 cps to 750 kc. 

4. Controls and Terminals-FREQUENCY 
dial; VERNIER potentiometer; FUNC- 
TION/FREQUENCY RANGE rotary switch; 
OUTPUT rotary switch; POWER ON-OFF 
toggle switch; OUTPUT LEVEL potentio- 
meter; two OUTPUT terminal posts; 
two METER pin jacks; pilot lamp. 

5. Size, Weight, Price -81/2" x 13" x 7"; 
11 lbs; $64.95 kit, $99.95 wired. 

The Model G-34 produces virtually 
distortion -free sine waves and square 
waves for testing audio amplifiers, video 
amplifiers, or certain kinds of test equip- 
ment. Fig. 5 shows a block diagram of 
the instrument. The sine wave is de- 
veloped in a feedback oscillator con- 
sisting of two amplifiers-one a pentode, 
and the other a 6BK7 dual triode in a 
cascode circuit. As in other oscillators, 
the cycle is initiated by the first plate - 
current surge in one of the amplifiers. 
This pulse is amplified by the other cir- 
cuit and fed back to the initial stage to 
sustain oscillation. 

The frequency of oscillation is con - 

Fig. 4. Sine - wave and square - wave 
generator has wide frequency range. 
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TRIGGER 

TUBE 

TRIGGERED 

MULTI - 

VIBRATOR 

PENTODE 

AM PL 

FREQ. 

SELECTOR REG EN. FEEDBACK 

SQUARE 
6BK7 

CAS C ODE 
OUTPUT 

AMPL 
DEG EN. AM PL 

FEEDBACK INE 

Fig. 5. Unusual method of frequency 
control is shown in block diagram. 

trolled by adjustment of the frequency - 
selective R -C feedback network. Regen- 
erative feedback through a tungsten fila- 
ment lamp tends to sustain oscillation 
in the circuit, while a bridged -T degen- 
erative feedback network controls the 
frequency in an unusual manner. The 
degenerative network is tuned by the 
main frequency dial, and shunts the se- 
lected -frequency signal to ground. Thus, 
the first amplifier receives a considerable 
amount of degenerative feedback at all 
frequencies except the one to which the 
frequency dial is set, preventing oscil- 
lation of the circuit at any but the se- 
lected frequency. Although unusual, this 
arrangement is quite accurate and stable. 

The square wave section of the Model 
G-34 generates a true square wave; that 
is, it is more than a mere clipper which 
chops the peaks from a sine wave in or- 
der to develop a "square" wave. How- 
ever, the frequency of this section is 
controlled by the sine -wave generator. 
The square -wave generator is a "Schmitt - 
trigger" type, basically a cathode -coupled 
multivibrator thát operates only when 
triggered. The circuit is designed so a 
positive cycle from the sine -wave oscil- 
lator keys the trigger tube and actuates 
the multivibrator circuit. 

Fig. 6A shows a graph of the plate 
voltage on VIA, indicating the actions 
within the circuit (Fig. 6B). The initial 
current rise in VIA is triggered by the 
tip of one positive half -cycle from the 
sine -wave generator. The sudden voltage 
reduction at the plate is directly coupled 
to the grid of V 1 B, causing its plate volt- 
age to rise as the tube cuts off. When the 
negative trigger pulse reaches the VIA 
grid, it aids the common -cathode voltage 
in stopping conduction. The resultant 
plate -voltage rise is coupled to the grid 
of V 1 B, causing conduction in that tube 
to increase, and thus reducing its plate 
voltage. In this way, the square wave- 
form is produced, with the tips of the 
sine waves triggering the square -wave 
generator via the trigger tube. When the 
sine wave output of the Model G-34 is 
used, the square wave section is com- 
pletely bypassed by the function switch. 

From the function switch, which 
chooses either sine -wave or square -wave 
operation, the signal is fed into a two - 
stage output amplifier. From here, the 
signal is developed across an output - 
level potentiometer, the slider of which 

Adeaela-fia./44_ 

(Äs,Fi!!zeaide. 

CASTLE 
TV TUNER SERVICE CENTERS 

4. Compare the Workmanship 
Compare the quality of Castle workmanship with that 
of any source you have ever used . . . you'll agree 
that you have put your tuner in the most skilled hands 
in the business. Every phase of a Castle overhaul is 
performed by a skilled and dedicated technician. And 
remember ... 1 out of every 5 Castle employees is a 
quality control inspector. True craftsmanship and pride 
of a job well done, so rare in our day, are the usual 
practice at every Castle TV Tuner Service Center. 
That's why a Castle overhaul "assures you of the best 
service available. 
If you seek Workmanship ... you too will "Send it to Castle" 

Castle replaces all defective parts, (tubes and major 
parts are extra at net prices) and then aligns your 
tuner to the exact, original specifications. 

Simply send us your defective tuner complete; include 
tubes, shield cover and any damaged parts with model 
number and complaint. 

Send for FREE Mailing Kit and complete details. 

NE PRICE 

995 
LL MAKES 

HF TUNERS 

UHF TUNERS 

COMBINATIONS 

Vcombination tuner 
ust be of one piece 

onstruction.Sepa- 
ate UHF and VHF 
ners with cord or 

ear drives must be 

ismantled and the 
efective unit sent in. 

90 Day Warranty 

Zino, atze aaee,r,er~e:(9 

Pioneers in TV C Tuner Overhauling 

CASTLE TV TUNER SERVICE, INC. 

5701 N. Western Ave., Chicago 45, Illinois 

653 S. Palisade Ave., Cliffside Park, New Jersey 

In Canada: 136 Main St., Toronto 13, Ontario 
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TRANSISTORIZED 
CHARGER 

MADE IN U.S.A. 

FOR WINTER-WEAK 
BATTERIES 

C12 12 VOLT 

TRANSISTORIZED 
BATTERY CHARGER 

MODEL NO. BC -6 FOR 6 VOLT 
MODEL NO. BC -12 FOR 12 VOLT 

ONLY $2SO DL R. 
NET 

AT YOUR ELECTRONIC DISTRIBUTOR 

MANUFACTURED BY 

WORKMAN (ecvñ tc 
SARASOTA FLORIDA PRODUCTS, INC. 

PROFESSIONAL 

technicians 

use 

OFFICIAL 

ORDER BOOKS 

for every 

TV-RADIO 

service 

call 

a TV-RADIO 

A SERVICE 

1 

OFFICIAL ORDER BOOK 

This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
spaces for com- 
plete information 
on every job. 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust -proof box of 
10. In stock at 
your distributor. 

r w r 

FREE 
Write for your 
free folder de- 
scribing Dave 
Rice's OFFICIAL 
ORDER BOOKS, 
including an ac- 
tual size sample 
copy of the handy 
order form. 

ELECTRONIC 
PUBLISHING CO., INC. 

133 N. JEFFERSON ST. 

CHICAGO 6, ILLINOIS 

Who says Multiplex servicing is complex? 
All you need besides your 'scope 

is this! 

The Fisher Model 300 all -in -one Multiplex Generator with built-in FM Signal Generator. 

Only Fisher could have designed this unique instrument - because only Fisher has the 

engineering depth in FM Stereo Multiplex tuners and receivers to create the ideal test 

equipment for servicing them. The future of 
high-fidelity radio unquestionably belongs to 
FM Stereo and the Model 300 is the instrument 
for the service technician in search of new busi- 
ness. It is compact, fully portable and com- 
pletely self-contained. It has its own built-in FM 

signal generator. In addition to a composite 
MPX signal, it also generates low -distortion, 
stable audio signals. Thus it requires no com- 
panion instrument other than an oscilloscope 
for professional alignment of Multiplex equip- 
ment. Best of all, 
it costs only $495. THE FISHER 

USE THIS COUPON FOR DETAILED INFORMATION 

FISHER RADIO CORPORATION 

21-24 44th Drive, Long Island City 1, N. Y. 

Flease send me complete data and technical 
specifications on the Fisher Model 300. 

Name 

Address 

City Zone State 

L 

09917 

POSITIVE TRIGGER CURRENT CUTOFF UNTIL POSITIVE 

STARTS ACTION AT THIS POINT TRIGGER INITIATES 

\ ACTION AGAIN 

VIA PLATE 

DROPS 

SATURATION \ 
PERIOD OF 

NEGATIVE TRIGGER 
HIGH PLATE 

STOPS CONDUCTION 
CURRENT 

PULSE 

FROM TRIGGER 

TUBE 

PLATE VOLTAGE 

RISES 

(A) Parts of square wave. 

B+ 

SQUARE WAVE 

OUTPUT 

(B) Schmitt -trigger oscillator. 

Fig. 6. Square -wave section of G-34. 

connects to a resistive -type attenuator 
network. 

The attenuator switch is combined with 
the function switch, and provides four 
attenuator levels for each type of signal. 
Multiplier markings on the panel are 
used in conjunction with markings on 
the output -level control to permit read- 
ing output voltage on the front panel. 

The output voltages determined in 
this manner are reasonably accurate as 
long as the instrument is operated into 
high -impedance loads. However, when 
the output terminals are connected to a 

low -impedance load -100 ohms or less 
-the internal (output) impedance of the 
Model 488 causes a voltage drop, which 
reduces the output voltage and renders 
the panel indications meaningless. With 
the attenuator set at X1, the output im- 
pedance of the unit varies between 0 and 
3000 ohms, depending on the setting of 
the output -level control; at other attenu- 
ator settings, the impedance is essentially 
constant at 67 ohms. 

Regardless of the effects of the load, 
however, the true output voltage can be 
determined simply and easily. Metering 
jacks allow the user to connect an audio 
voltmeter (or a scope) and measure the 
voltage at the input to the attenuator. 
When this method is used, the attenuator 
multiplier indicates what portion of the 
measured signal actually reaches the out- 
put jack of the instrument. 

The accuracy of the Model G-34 fre- 
quency dial, while only 5%, is sufficient 
for most service work. By using the in- 
strument in conjunction with a scope, 
the service technician can check the fre- 
quency of any audio signal. For ex- 
ample, in the case of some unwanted 
oscillation, knowing the frequency might 
suggest possible causes of the oscillation. 
With a signal from the G-34 fed into 
the vertical terminals of a scope, and 
the unknown frequency fed into the 
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horizontal terminals, the resultant Lissa- 
jous figure can be used to determine the 
frequency of the unknown signal. From 
this, the RC (or LC) time constant of 
the oscillatory circuit can be calculated, 
and will serve as a possible clue to the 
defect. 

The wide frequency range of the G-34 
enables the audio technician to test all 
sorts of audio, video, and ultrasonic 
equipment. Using the square wave func- 
tion of the instrument, the audio tech- 
nician can quickly analyze complete am- 
plifiers or single stages-checking fre- 
quency response, low- and high -frequency 
phase shift, and measuring other types 
of distortion. The unit can be used to 
check video amplifiers in television re- 
ceivers and transmitters, cameras, closed- 
circuit TV systems, video and audio 
transmission cables, and frequency -re- 
sponse and modulation -clipping charac- 
teristics in two-way radio speech cir- 
cuits. 

In addition, we found the unit stable 
enough to trigger the resonant -reed cir- 
cuits in tone -coded squelch systems of 
two-way radio receivers. The frequency 
dial is accurate enough that, by setting 
the main frequency dial to indicate the 
desired reed frequency, the technician 
can use the vernier control to locate the 
exact frequency. It would be a simple 
operation to make a chart of precise 
dial settings for specific reed frequencies, 
thus enabling the communications tech- 
nician to check a reed suspected of being 
off frequency. Using the Lissajous-figure 
method discussed earlier, he can also 
check the frequency of the transmitter 
reed. 

The Model G-34 has sufficient output 
to modulate most service -type RF signal 
generators, and thus can provide the 
technician with precise sine -wave modu- 
lation of variable frequency. The square 
wave could be used to modulate signal 
generators, too, but not very many gen- 
erators contain a modulator capable of 
handling square -wave signals at fre- 
quencies much above 200 or 300 cps. 

The attenuator multiplier network 
proved to be accurate, and was consist- 
ent for various output levels. These char- 
acteristics are important to the technician 
who is making gain checks of audio or 
video stages. When the Model G-34 is 
used in conjunction with a wide -band 
scope, its low internal impedance and 
broad frequency coverage make the in- 
strument suitable for testing a wide 
variety of circuits and equipment types. 

now in our lab ... 
We're analyzing these test instru- 
ments for future "Notes" columns. 

Adjust -A -Volt Model NI -4M Power 
Supply 

B & K Model 850 Color Generator 
G -C Model 36-568 Transistor Radio 

Tester 
Hickok Model 661 Chrom -Aligner 
Seco Model 250A Transistor and 

Tunnel Diode Tester 

MINIATUR IZED 

ELMENCO 
Dipped Niylar*Paper Capacitors 

first choice with service technicians! 
Now being used in millions of 

television sets, radios, phono- 

graphs, electronic circuitry 
and military applications. ! Operates at 125' C without derating. u 

Standard Tolerance * 10% 11 Missile Reliability u Completely moisture 

proof Up to 50% smaller than other types. 

DON'T ACCEPT SUBSTITUTES OR IMITATIONS! 
Available at all reputable ARCO distributors in U.S.A. 

NOW AT NEW LOW PRICES 

A 
electronics inc. 

Community Drive 

Great Neck, New York 

Branches: 

Dallas 7, Los Angeles 35 
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COMPARE 

Degaussing 

COILS 

ELECTRONICS 

No. 2590 
111111411> 

then buy 
WALSCO 

MOLDED HI-IMPACT CASE 

LASTS A SERVICE LIFETIME 

SAFE TO USE NO EXPOSED 

TAPE WINDINGS 

MOMENTARY SWITCH 
ELIMINATES DANGER of 

"LEFT ON" CURRENT 

Quality speaks for itself. See the only 
coil on the market with the hi -impact 
molded case, the case that eliminates 
any danger of electrical shorts or mal- 
function. Momentary switch couples 
convenience with safety. See it now. Ask 
your distributor about other WALSCO 
COLOR TV TOOLS and use the coupon 
to send for the catalog of the complete 
Walsco line. 
WALSCO ELECTRONICS Co. 

oN tr 'PON LLICTPONICS *NC 
EOS ...GEi[sr1l CAL, OieCOnD ILE o 5 . 

Send to Walsco, Dept. 37. 400 S. Wyman, Rockford, III. 
Send me the latest Walsco Catalog 

NAME 

ADDRESS 

CITY. STATE 
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ROUBLESHOOTER 

answers your service problems 

A Volt Is ci Volt Is a . . . 

I wish you could settle an argument 
that has been going on for years between 
two electronic "dabblers." 

"A" says: A pocket transistor radio 
designed to operate from a 6 -volt dry - 
cell battery can also operate from an 
automobile battery, without ill effect or 
damage. He says a volt is a volt. 

"B" says: Although a volt may be a 
volt, other things have to be considered, 
such as the internal resistance of the 
battery, and how much current the unit 
will require. 

JOHN R. ZANATH 
Aliquippa, Pa. 

In a way, both are right. The auto- 
motive battery has a very low internal 
impedance, so a radio designed to operate 
on a 6 -volt dry cell should operate from 
a storage battery (which has a very low 
internal resistance) without any ill effects. 

However, I think "B" is trying to 

make the point that an auto radio would 
not operate from a small 6 -volt dry bat- 
tery for any length of time. The internal 
resistance of the small battery is com- 
paratively high, and the current needs 
of the auto radio would be too great. The 
battery would overheat, and the output 
voltage would become very low. 

Scratch Filter Needed 
I have a collection of rare 78 -rpm 

records which I want to transfer to tape 
or unbreakable disc's. Would it be pos- 
sible to build a scratch filter to eliminate 
or reduce the surface noise? If so, what 
components would be needed and how 
would they be connected? 

EDWARD LINDSELL 
Jamaica, N. Y. 

A very efficient scratch filter can be 
put together by using a 2-mh choke and 
an 820-mmf capacitor. 

This circuit has a cutoff point in the 
high audio range, and reduces surface 

COLOR COUNTERMEASURES 

Symptoms and tips from actual shop experience 
Chassis: RCA CTC 12 

Symptoms: Misconverged screen. 
Tip: This trouble may happen to you during initial setup of this new color 
receiver, or it could occur during normal servicing operations. The blue lateral 
magnet is easily knocked out of adjustment during removal or replacement of 
the rear cover, because the CRT neck extends farther out from the cabinet than 
in previous chassis, and because of the new physical shape of the lateral mag- 
net itself. A quick check to see if this is the cause of misconvergence can be 
made by inspecting a dot pattern. If the dots are equally deconverged all over 
the screen, chances are you've accidentally hit the lateral magnet. It's simple 
to readjust the set for proper convergence; just move the blue lateral magnet 
until you obtain a white dot in the center of the screen. Leave the other static 
adjustments alone. 



2 mh 
FROM 290 n DC TO 

CARTRIDGE 
00(5-\ 

AMPLIFIER 

820 mmf 

T 10% 

noise which usually consists of frequencies 
above this point. For sharper cutoff and 
greater attenuation, you can cascade two 
such circuits. 

Diode Polarity 
How important is it to observe polarity 

when replacing a 1N82 diode crystal in 
UHF tuners? There seem to be varied 
opinions on this subject. 

ROMANO MOGLIA 

St. Petersburg, Fla. 
Generally speaking, the polarity of the 

IN82 diode mixer in UHF tuners is not 
important. However, it has been found 
that the noise level varies slightly in 
some of these units, depending on their 
polarity in the circuit. While the average 
serviceman is not likely to have the deli- 
cate instruments necessary to measure this 
noise factor, he can get a general idea 
by observing reception of a distant sta- 
tion. If the picture becomes more snowy 
(indicating more noise) when the crystal 
is inserted in one particular direction, use 
the polarity resulting in the clearer 
picture. 

Possible Oscillation 

A Silvertone Chassis 528.50030 (cov- 
ered in PHOTOFACT Folder 339-13) works 
fine on the bench; however, when the 
unit is placed in the cabinet, vertical bars 
appear from left to right across the screen. 

PETER GERNAT 

Warren, Ohio 
Sounds like oscillation is taking place 

when the unit is placed in the cabinet. 
Locating the trouble may be a slow pro- 
cess, but you can isolate it by bypassing 
the grid of each individual stage (con- 
necting a capacitor between 'grid and 
ground). By disabling each stage-one 
at a time-you can see if the oscil- 
lation stops when you put the unit back 
in the cabinet. The capacitor will also 
short out the signal, but as long as you 
still have the oscillation, the trouble lies 
somewhere between the shorted grid and 
the picture tube. Be sure to check the 
bypass and decoupling capacitors, and the 
plate- and screen -supply resistors. Also, 
carefully check alignment to be sure no 
IF stage is oscillating because of having 
been tuned to a wrong peak. 

Intermittent Bends 

On my bench, 1 have a Zenith Chassis 
17A20 (covered in PHOTOFACT Folder 
393-4) that has an intermittent case of 
the "bends." Tube substitution and com- 
ponent checking in the horizontal AFC 
and sync separator circuits brings me no 
closer to a solution. Voltage and resist- 
ance measurements turn up nothing. The 
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FOR THIS SNOOPER 

IN -CIRCUIT CAPACITOR TESTER 
Kit $19.95 

Leave those capacitors where they are! Without 
-check for shorts (even in the presence of as little 

resistance) 
-check for opens (determine the presence of as 

the circuit), and to confirm open indication ... 
-measure capacitance with ±10% accuracy between 

50 mf 
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TYPE IL ... why use old fashioned wax end -filled cardboard 
capacitors in radio repairs? Avoid call-backs with Planet 
type IL dual section tubular electrolytics . . , hermetically 
sealed in aluminum tubes with wax impregnated insulating 
jacket . . . U/L approved plastic covered leads . , . wrap- 
around mounting strap. Planet IL's are smaller and longer 
lasting. Planet IL's are also available in 450 volts for TV 
servicing. Ask for them by type number at your distributor. 

Write today for complete information. 

PLANET SALES CORPORATION 
225 Belleville Avenue Bloomfield, New Jersey 

SAVES 
your back... 

SAVES 
your time... 

4 
Vo -47"-4 
I I 

SHORTY 
DOLLY 
for 
RADIO and TV 

just 47 inches high for STATION WAGONS 
and PANEL PICK-UPS 

FOLDING PLATFORM 
151/4" x 241/2" top. 
Snaps on or off. 

(Platform only) 
$11.95 

FURNITURE PAD 

Designed for TV, radio and appliance 
men who make deliveries by station 
wagon or panel truck ... the short 
47 inch length saves detaching the 
set for loading into the "wagon" or 
pick up. Tough, yet featherlight alu- 
minum alloy frame has padded felt 
front, fast (30 second) web strap 
ratchet fastener and two endless rub- 
ber belt step glides. New folding 
platform attachment, at left, saves 
your back handling large N chassis 
or table models. Call your YEATS 
dealer or write direct today! 

YEATS 

-SCL&LCCddt " COVER AND PADS 

YEATS semi fitted covers are made 
of tough water repellent fabric with 
adjustable web straps and soft, 
scratchless white flannel liners. All 
shapes and sizes - Write 

YEATS 
Model No. 5 
Height 47" 

Weight 32 lbs. 

TV COVER 

APPLIANCE DOLLY SALES COMPANY 
7103 N 17th STREET MILWAUKEE, WISCONSIN 

ACC 

SYNC SEP 
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8 
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©T 
470 OUTPUTOUTPUT 

1000 V 

31 

To 
VERT 
MOLT 

H00I1 PHASE SET 

O6CN7 To 
ol, v Honiz 

3,5V AFC 

3 

only waveform trouble is at the screen 
of the 6BU8; the scope trace looks fuzzy 
instead of having the shape shown on 
PHOTOFACT. Both horizontal and vertical 
hold are critical. Can you help? 

VAL O. SMITH 
Overton, Nev. 

To ascertain where the bends are being 
caused, try grounding pin 3 of the 6CN7 
phase detector. The set will lose hori- 
zontal sync, but you can straighten it up 
with the hold control. If this test removes 
the bends, you have cleared the phase 
detector and AFC of suspicion; judging 
from your description of the symptoms, 
you are most likely to find trouble in the 
6BU8 sync separator. 

If the sync circuit is operating incor- 
rectly, there is a strong possibility that 
C40 is open, since you mention an ab- 
normal waveform at this point. Other 
components to check are C38, C39, R52, 
R60, R61, and R64. Also, he very sure 
R62 has not opened or increased in value. 

Silenced 
Once again I have to call on you for 

assistance. I have an Emerson Model 
673B (covered in PHOTOFACT Folder 131- 
6) on the bench, with sound trouble. 
I used signal injection to trace from the 
speaker to as far back as the grid of 
V8, the 6AU6 limiter tube; but this is 
where the signal stops. 

I've taken voltage readings at the 
plate and screen of V8, and find -90 
volts instead of the 30 volts stated on 
the diagram. The common reference 
point for these measurements is not 
chassis ground, but a line which con- 
nects the cathode of the limiter to sev- 
eral other points in the set. 

AUSTIN D. MILLER 
Bronx, N. Y. 

This reference point is the "middle 
level" in a stacked B+ system that serves 
various sound, video IF, and tuner stages. 
Normally, it should be about 100 volts 
more positive than ground. The unusual 
readings you describe could be developed 
if either the cathode circuit or plate/ 
screen circuit have been accidentally con- 
nected to either chassis ground or the 
-115 volt B -minus supply line. You might 
check carefully to see if any part of the 
limiter stage is returned to the wrong 
point; if necessary, also trace the supply 
lines back to their source, looking for 
incorrect connections or a short in the 
wiring. 
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'63 Color Circuits 
(Continued from page 33) 

it's a good place to start scoping. 
The chroma information is 

coupled to the grid of second band- 
pass amplifier V2 (a 6AU6) via 
C5, a 220-mmf unit. Conduction 
of V2 depends on a high negative 
voltage (derived from the color 
killer stage) which holds V2 in 
cutoff during black -and -white re- 
ception, but allows the tube to con- 
duct when a color signal is pres- 
ent (as the killer tube is then in- 
operative). The gain of V2 is con- 
trolled by the COLOR LEVEL control 
in its cathode circuit. Notice the 
similarity between this circuit and 
a regular video output stage which 
has the contrast control in its cath- 
ode circuit? Except for the killer 
bias input cutting off V2, the cir- 
cuit - and testing methods - are 
very similar to those for most video 
output stages. 

V2 amplifies the chroma signal 
by an amount proportional to the 
setting of the control. W3, applied 
to the grid of V2, shows a peak - 
to -peak voltage of 4 volts, while 
the amplitude of the chroma signal 
fed to the demodulator grids (W4 
and W5) is 8 volts. Of course, ro- 
tating the COLOR LEVEL control will 
provide more output-up to a 
maximum of 26 volts. 

W6 shows the horizontal blank- 
ing pulse which is applied to the 
grids of the demodulators through 
the bottom of L4. A small bit of 
color signal (missed by bypass 
capacitor C12) may be seen on 
the base line of W6; similarly, the 
blanking pulse can be seen in wave- 
forms W4 and W5. The amplitude 
of the blanking signal remains con- 
stant (unless the horizontal hold 
control is readjusted), no matter 
what the amplitude of the chroma 
information. 

Points to Remember 

Here are a few suggestions, and 
circuit features, you should keep in 
mind when you service chroma 
bandpass stages such as these: 
1. The 4.5 -mc trap is in the grid 

circuit of VIA. Misadjustment 
of this trap may cause a her- 
ringbone pattern (920-kc beat) 
in a color picture. 

2. ACC voltage (which seldom 
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gives any trouble) is applied to 
the grid of the first amplifier. 
It maintains constant stage 
gain during minor input -signal 
changes. 

3. When a chroma signal is re- 
ceived, the voltage on the grid 
of V1 A will be approximately 
-7 volts. The plate and screen 
voltages on this tube are low 
during monochrome reception, 
and higher during color recep- 
tion-that's normal. 

4. The burst signal must pass 
through V 1 A before it can 
reach the color sync stages. 

5. A high negative bias voltage 
from the color killer tube is 

applied to the grid of V2 and 
cuts it off; however, when the 
killer stage is rendered inop- 
erative by the incoming burst 
signal, the bias will decrease, 
allowing V2 to conduct. 

One -Stage Amplifier 

The schematic of the single 
bandpass amplifier stage used in 
RCA's '63 color chassis is shown 
in Fig. 2. The circuit is basically 
the same as in '62 models, with a 
few component changes. This cir- 
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cuit uses the pentode section of a 
6EA8; the triode section of the 
same tube operates as the color 
killer. 

The composite video signal is 
taken from the plate circuit of the 
first video amplifier. W7 shows the 
color -bar signal at this point; note 
the differences between this wave- 
form and W1 in Fig. 1. 

The first difference is in the 
polarity of the signal. This band- 
pass amplifier, since it contains only 
one stage, inverts the chroma signal 
only once; thus, it requires an input 
signal opposite in polarity to that re- 
quired for the demodulator. Sec- 
ondly, you'll notice the horizontal 
sync pulse is quite prominent in this 
waveform; however, it is attenuated 
considerably by the time it passes 
through the 18-mmf coupling ca- 
pacitor Cl and takeoff coil Ll, and 
reaches the grid of V1 A-see W8. 

Chroma takeoff coil Ll is tuned 
to complement the bandpass re- 
sponse of the RF, IF, and video 
stages. The response of LI, in con- 
junction with that of double -tuned 
transformer Ti, provides flat band- 
pass in the amplifier circuit for fre- 
quencies in the 3- to 4.1 -mc range. 

Bias from the killer stage is ap- 
plied to the grid of V1 A via RI 
and the lower portion of Ll. V 1 A 
is held in cutoff by this bias during 
monochrome operation; but when 
the killer is driven into cutoff by 
an incoming burst signal, the bias 
is removed from the bandpass am- 
plifier, and the tube is allowed to 
conduct. 

The chroma signal applied to the 
grid of V 1 A is shown in W8. The 
burst signal can be seen in the 
waveform, just beside the horizontal 
pulse. Glance at W9, though, and 
you'll see that burst is not present. 
This bandpass amplifier, unlike the 
previous two -stage circuit, does not 
form a part of the burst -signal 
path. Instead, burst is coupled via 
C2 directly to the color sync sec- 
tion. V 1 A cannot pass the burst 
signal, because its cathode is con- 
nected directly to the cathode of the 
blanker stage, and a positive hori- 
zontal pulse (W10) from the 
blanker cuts V1 A off during hori- 
zontal retrace time (when the burst 
signal occurs). 

Transformer Ti couples the 
chroma information, via the COLOR 
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control, to the grids of the demodu- 
lators. W9 represents this chroma 
output. If you'll compare this wave- 
form with W4 in Fig. 1, you'll see 
it contains the same chroma infor- 
mation, except that W4 also has 
burst and horizontal blanking sig- 
nals visible. 

Points to Remember 
Keep these circuit features in 

mind when servicing this bandpass 
circuit: 
1. The 4.5 -mc trap precedes the 

first video amplifier stage. 
2. The burst signal is taken off 

before the bandpass amplifier- 
it cannot pass through this 
stage. 

3. Killer voltage is applied to the 
grid of VIA, keeping it at cut- 
off, during monochrome recep- 
tion; V 1 A conducts only during 
color reception. 

4. VI A is keyed off during hori- 
zontal retrace time by a pulse 
from the blanker stage. This 
pulse is positive -going and is 
applied to the cathode of V 1 A. 

5. Two tunable components, L I 

and Tl, are adjusted for a flat 
response to frequencies of 3 to 
4 mc. 

6. The color saturation control 
selects the amount of chroma 
signal to be fed to the demodu- 
lator grids. 

Summary 
Whether the bandpass amplifier 

is a one- or two -stage circuit, a 
color -bar generator and a scope 
(equipped with a low -capacitance 
probe) are necessary if you are to 
quickly locate a defective color 
stage. With these instruments, you 
can easily find the trouble spot; 
then voltage and resistance checks 
will pinpoint the defective com- 
ponent. 

"Er . Brace yourself, Mr. Higgins 
. that little of tube you figured 

you'd need measures 23 inches." 
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