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Bradford

Bradford
Model 96735A
TV Chassis 23533
FM-AM-Stereo Amplifier
Chassis 8AS3

This Bradford ‘“stereo theatre” com-
bines a 23” TV chassis, a four-speed
stereo  phonograph, and an FM-AM-
stereo amplifier chassis. The radio-ampli-
fier section uses a total of nine tubes,
including two 6BQS5’s for audio output
_one for each channel—and a 6CA4
as the B4 rectifier.

A single silicon rectifier develops B+
for the TV chassis, and a 4.7-ohm fus-
ible resistor protects the circuit in case
of overload. The series-string tube-
heater circuit contains a 46-ohm drop-
ping resistor—a good item to check if
the tubes fail to light.

The TV chassis drives a 23AWP4,
92° picture tube. The model shown here
is equipped only for VHF. The Model
96743A uses the same chassis, but is
factory wired for both VHF and UHF.
A 2FS5 RF amplifier and a S5SFG7
mixer/oscillator are used in the tuner
of this set.

Different from previous Bradford re-
ceivers is the use of a printed-circuit
board. Most of the tubes and com-
ponents for the sync and horizontal
multivibrator stages are mounted on .this
board—including the dual  diode for
horizontal AFC.

The channel selector, fine tuning, on-
off-volume, contrast, vertical hold, and
brightness controls are mounted at the
front. Those for vertical linearity, height
and horizontal hold are accessible from
the rear of the chassis. A buzz control
is mmounted on the hand-wired sub-
assembly panel; its exact location is
shown in one of the photos.

A jumper, installed on the base of
the picture tube, connects pin 6 to either
pin 10 or pin 2 to obtain focus voltage.
The focus jumper will seldom need to
be changed, unless you install a new
picture tube.

Included in the tube complement of
this set are: two 6BZ6’s, first and second
IF amplifiers; 8BQS, video output;
3BN6, audio detector; 12CAS5, audio
output; and 12W6, vertical multivi-
brator/output.

Tubes used in the horizontal stages
are: 6CG7, multivibrator; 12DQ6B, out-
put; 12AX4, damper; and 1K3, HV
rectifier.

PF_REPORTER for February, !963 an.. 13 }:In. 3. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 4300 W. 6Zad St., Indianapolis 6,
Indiana. Second-class postage paid at Indianapolis, Indians. 1, 2 & 3 year subscription prices U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other

countries: $5.00, $9.00, $12.00. Current single issues 35c each; back issues §0c each.
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Motorola

Motorola
Model 19RT29CH
TV Chassis RCDTS-5848
AM Chassis THS-4101

The 584-series chassis in this 19~
portable TV is also used, in slightly
modified form, in many 23” and 27"
models introduced lately by Motorola.
This set has an unusual feature for a
portable television: a five-tube, self-con-
tained AM radio chassis.

The TV chassis uses a 19XP4, 114°
picture tube. Cone-type terminals are
used for wiring connections throughout
the set. Access to the inside of the
switch-type tuner is fairly simple, once
the chassis is removed from the cabinet.
The tuner shield i$ a two-sedtion unit,
and either side of it can be snapped off
—as shown in one of the photos. You’'ll
find a number of different tuners used
in this chassis line; the one in this set
uses a 6GKS5 as the RF amplifier and a
6BL8/ECF80 for the mixer and oscil-
lator function.

Motorola makes wide usage of the
latter tube type—a total of four appear
in this chassis. The other three serve as:
third video IF amplifier/sync limiter,
sound IF/vertical multivibrator, and
horizontal AFC/multivibrator. Another
tube type finds multiple use: 6GK6 sheet-
beam tubes are used in the output stages
of the video, audio and vertical sweep
sections.

Two plug-in modules (easy to replace,
if need be) are used—one in the hori-
zontal sweep section, and another in the
vertical multivibrator-output stage. The
latter circuit has a varistor (see photo for
location) in the output stage; its purpose
is to limit the peak-to-peak voltage be-
tween plate and screen to 1800 volts, and
thus prevent damage to the output tube
or its associated components.

A 5DJ4 develops the B+ voltage for
this receiver; protection for this rectifier
and the other circuits is provided by a
circuit breaker, wired in series with a
thermistor.

The channel selector, fine tuning, off-
TV-radio, volume (radio and TV), radio
tuning, brightness, vertical hold, and
contrast controls are mounted on a front
panel. Other adjustments, mounted on
the rear chassis apron, include vertical
linearity, vertical size, noise gate (AGC),
horizontal hold, and horizontal size.
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Muntz
Model 23CP3
TV Chassis T37AB11
FM-AM-Stereo Amplifier
Chassis AS8031

This combination introduced by Muntz
features a 23” television chassis, a FM-
AM-stereo amplifier chassis, and a four-
speed phonograph. The radio-amplifier
chassis is completely self-contained, and
has its own separate control panel. The
L-shaped TV chassis is similar to those
previously used in this manufacturer’s
TV line.

The turret-type VHF turier in this
model has a 2GK5 RF amplifier and a
5CG8 mixer/oscillator, and is mounted
on a control panel which is separate
from the TV chassis. The individual
oscillator slugs are adjustable from the
front of the cabinet, after the channel
selector and fine tuning knobs are re-
moved. You can pull the selector knob
off easily, but to remove the fine tuning
knob, you’ll need to perform one extra
step. This knob is held to the fine-tuning
extension shaft by a single metal screw
(see photo); the screw must be removed
to release the knob.

Also on the front control panel are
operating controls for on-off-volume,
brightness, contrast, and vertical hold.
The controls for vertical linearity,
height, and horizontal hold are mounted
on the rear apron of the chassis.

This receiver has two IF stages, using
a 3BZ6 as the first IF amplifier and one
section of a 5BW8 (pentode-dual diode)
as the second. The dual diode portion
of this tube serves as the horizontal
phase detector.

The sound signal, taken off at the
video detector, is “reflexed” back
through the 5SBW8 second IF, before it
is fed to the sound IF amplifier—the tri-
ode section of a 6AWS. (The pentode
section of this last tube is used in
an unfamiliar application, as the audio
output tube.) When servicing this chassis,
remember the sound IF does not pass
through the video output stage.

The B+ supplv for this set uses a
single silicon rectifier. The soldered-in
rectifier can be replaced, if it becomes
necessary, without removing the chassis
from the cabinet. A 5-ohm, plug-in fus-
ible resistor provides overload protec-
tion for the B+ circuit. A 25-ohm, 15-
watt dropping resistor is used in the
filament string.
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Westinghouse

Westinghouse
Model H-P3001U
Chassis V2438-2

The Westirighouse portable TV shown r ' -
here contains a 19CMP4, 114° picture \LINE EUSE Y
tube, and comes equipped for both VHF 13/4 amp
and UHF operation. The VHF tuner is
a turret type; as can be seen from the
photo, the oscillator slugs may be ad-
justed from the front after the channel J -
selector and fine tuning knobs are re- g
moved. In the same photo, notice the
two small holes in the front of the
cabinet, located directly below the con-
trast control. Through the left hole you
can adjust the vertical linearity; the
right ome gives access to the height
control.

A 3GKS5 RF amplifier and a 6CG8A
oscillator/mixer are used in the VHF
tuner. The shaft of the separate UHF
tuner is connected through a dial cord
to a channel-selector knob mounted on
the side of the metal cabinet. A
3AF4A/B functions as the UHF oscil-
lator.

A single large printed-circuit board
is used in this set, and the majority -of
the circuit components are on it. —

B+ is 'developed by a single silicon o
rectifier, wired in a half-wave configura-
tion. Surge protection for the rectifier
is provided by a 5-ohm, 7-watt resistor.
A 134 -amp, slow-blow line fuse is also
used in this receiver.

An array of new tube types appear
in this set: 4HT6 first IF amplifier and
4HM6 second IF amplifier (both high-
gain frame-grid tubes), 10JA8 video out-
put/sync separator, 12FXS audio output,
171Z8 vertical multivibrator/output, 21-
GYS horizontal output, and 17DM4
damper.

A 1N295A diode, located under a
removable shield, is the video detector.
Dual selenium diodes function in the
horizontal AFC circuit. AGC is of the
keyed type, and this circuit has an un-
usual feature: The keying pulse is
coupled to the plate of the AGC tube
through a trimmer capacitor that permits
adjusting the amplitude of the keying
pulse. This method of determining the
AGC veltage level is the only control
over AGC in this set. Be sure you use
an insulated tool when adjusting the

0

1 LNDER THIS SNAP-OFF =2
g i SHIELD 1

UHF TUNING,

0SC EDJUSTMENT IS MADE FROM B
FRONT O° CABINEY

trimmer. 4 - =l e
The width of the raster can be varied . AGC TRIMMER

with a metal sleeve, located between the e > A

yoke and the neck of the CRT. As a . e e
final note, be sure to observe “hot-
chassis” servicing precautions when
working on this receiver.
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VIDEO SPEED

See PHOTOFACT Set 583, Folder 2

Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-7

Section Affected: All.

Symptoms: Set dead; tube filaments not lit.

Cause: Open resistor in series with filament
string.

What To Do: Replace R62
(32 ohms—10W).

SERVICING

130 WATTS
]
ZONTROL
ol

263 370 10w

j e : ey mto
117vaC 1 @_]:IE !

2000C0LD
$ Luamor
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AAS SAS SA4 SAd
AC 66VAC 62VAC  57.5VAC
0015
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5A4 SAL SAL Il
Tr2.5vac 21VAC  36VAC ~ 42.5VAC 47VAC

Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-8
Section Affected: Sync.

Symptoms: Intermittent horizontal and verti-
cal sync.

Cause: Intermittent connection in component
combination unit in sync separator stage.

What To Do: Repair connection between 1.2-
meg resistor and printed wiring on combin-
ation unit.

NOISE IV .
11 ®eeeas
= 1[ 105V
To0zi _igy 7>

& 94

25V 8

18K
g Ls00
i meg) i 5%

155v lore

<

Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-9

Section Affected: Raster.

Symptoms: No raster; sound normal.

Cavuse: Horizontal winding of deflection yoke
shorted to core, loading horizontal sweep cir-
cuit and killing raster.

What To Do: Replace T2.
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See PHOTOFACT Set 583, Folder 2

Plileo

SPEED SERVICING

AUDIO DET

4CS6

arg0 (o]
’I omsi 15K . @ I !

82000 3w

See PHOTOFACT Set 583, Folder 2

fr: Philco Chassis No. 12J27
Card No: PH 12J27-10
Section Affected: Sound.
Symptoms: No sound.

Cause: Open quadrature coil in sound detec-
tor.

What To Do: Check for open connection
where end of coil winding is soldered to
terminal lug. Repair connection or replace
L15.

USED IN UHF EQUIPPED
MODELS

r@ﬁ@

lZSmIo

ezm.":\,_- l @A

J~ 140mta I

35000 5w

@B@f’ 100mid

135Y
SOURCE

Mfr: Philco Chassis No. 12J27
Card No: PH 12J27-11
Section Affected: All.

Symptoms: No raster or sound; tube filaments
lit.

Cause: Open resistor in series with 155-volt
B line.

What To Do: Replace R59 (2000 ohms —
10W); check for short from 155-volt line
to ground.

|
(k] ]| |
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fr: Philco Chassis No. 12J27
Card No: PH 12J27-12
Section Affected: Pix and sound.

Symptoms: No picture or sound; raster nor-
mal.

Cause: Plate-load resistor of RF amplifier in-
creased in value; usually looks scorched.

What To Do: Replace R202 (1000 ohms —
1W); check RF amplifier tube V201
(3GKS5) for intermittent short. If tube is
okay, check C207 (39 mmf) for short.




See PHOTOFACT Set 527, Folder 2

Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-1
Section Affected: Sync.

Symptoms: No vertical or horizontal hold.
Positive voltage at grid (pin 1) of V9
(6AV6).

Cause: Leaky coupling capacitor in grid cir-
cuit of sync separator.

What To Do: Replace C43 (.0033 mfd).

RCA

VERT MULT BIAS
SYNC SEP AGC CLAMPER

Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-2
Section Affected: Raster.

Symptoms: Vertical, sweep collapses intermit-
tently.

Cause: Cathode resistor in vertical output
stage overheats and opens intermittently.

What To Do: Replace R69
(560 ohms—4W).

VERT MULT
VERT QUTPUT

@)s6EM7

|D0 NOT MEASURE
2 B

Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-3

Section Affected: Raster.

Symptoms: No vertical sweep.

Cause: Shorted feedback capacitor in vertical
multivibrator.

What To Do: Replace C53 (.027 mfd).

February, 1963/PF REPQRTER
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See PHOTOFACT Set 527, Folder 2

HORIZ AFC

MDK

+  F
1000mmf 10%

See PHOTOFACT Set 527, Folder 2 v
;

Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-4
Section Affected: Sync.

Symptoms: Horizontal oscillator frequency v
drifts out of hold-control range. ;”%7

k.

Cause: Leaky coupling capacitor between i

sync separator and horizontal AFC phase
detector.

What To Do: Replace C54 (68 mmf, N750,
10%).

L a7mmi 10w
133mmf

®

180K

260v8 .,:L BRIGHTNESS 180K
i 200K

® _

260v

Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-5
Section Affected: Raster.

Symptoms: No raster; voltage at pin 11 of
CRT too high.

Cause: Shorted coupling capacitor between
video output stage and CRT.

What To Do: Replace C27 (.22 mfd).

Taken with Vert Mult Qutput tube
V10 removed from socket.

7oon
VERT HOLD
® il T3
1.5meg H_EIGMT
620V
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Mfr: RCA Chassis No. KCS131C
Card No: RCA KCS131C-6

Section Affected: Sync.

Symptoms: Vertical jitter.

Cause: Defective height control.

What To Do: Replace R9 (7.5 meg). 2




Tarzian offers

FAST, DEPENDABL
TUNER REPAIR
SERVICE (viees)

MAKES

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 low 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.

SARKES TARZIAN, INC.

Bloomington, Indiana

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

E$9

Prices effective January 1, 1963

050

INCLUDING

24-HOUR SERVIGE

I-YEAR WARRANTY

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 Bivd.
North Hollywood, Calif.
Tel: 769-2720
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Two outstanding products by the HIDDEN who plan for your future:

\ spracue

.05 MFD.210%
600V.0C.

BLACK BEAUTY®

molded tubular

ORANGE DROP®
dipped tubular

TWO GREAT TUBULARS . . . TAKE YOUR CHOICE!

(£ 10% Capacitance Tolerance is standard at no extra cost)

Sprague Difilm Capacitors can’t be beat! Dual-dielectric con-
struction combines the best features of both Mylar® polyester film
and special capacitor tissue. And for additional reliability, Difilm
capacitors are impregnated with Sprague’s HCX®, a solid impreg-
nant which produces a rock-hard capacitor section—there’s no wax
to drip, no oil to leak!

BLACK BEAUTY Molded Tubulars are actually low-cost versions of
the famous Sprague high-reliability capacitors used in modern
military missiles. They’re engineered to withstand 105°C (221°F)
temperatures . . . even in the most humid climates! And their tough,
melded phenolic cases can’t be damaged in handling or soldering.

ORANGE DROP Dipped Tubulars are the perfect replacement for
radial-lead capacitors now used by leading manufacturers of TV
sets. Leads are crimped for neat mounting on printed wiring boards.
Extremely small in size, they’ll fit anywhere, work anywhere. And
they’re double-dipped in epoxy resin for extra protection against
moisture.

The “Hidden 600" are Sprague’s 600 experienced researchers
who staff the largest research organization In the
electronic component industry and who back up the efforts
of some 8,500 Sprague employees.

Get your copy of Catalog C-614 from
any Sprague distributor, or write
Sprague Products Co., 105 Marshall
Street, North Adams, Massachusetts.

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

65-294R2

SPRAGUE

THE- MARK OF RELIABILITY
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THIS SET IS TERRIBLE...
NO MORE “SERVICE BARGAINS”
FOR ME!

For window-size blow-ups
of this message, send 10¢ to

Sprague Products Co.,

Mass., to cover handling
and mailing costs.

105 Marshall St., North Adams,

HOW TO BE SURE OF
GOOD TV SERVICE. ..

you shop around for cut-rate prices or

extra-liberal service contracts, you're
asking for trouble. A ‘‘something-for-nothing”
offer usually means cut-rate parts and sub-
standard service methods. The reputable service
dealer spends years in study and training—
thousands of dollars on test equipment, tools,
and service manuals—countless hours in keep-
ing up-to-date on new developments and serv-
ice techniques. Because of this heavy investment,
he can’t afford to offer “bargains.”

1 Beware the Service “Bargain.” If

Rely on a Fully Qualifled Independ-
2 ent Service Dealer. Well known

® and highly regarded by your friends
and neighbors, his professional training and
experience have made him a real technical
expert. He takes pride in his work. He wants to
stay in business. And he stakes his reputation
and his future on satisfying you. So he’ll use
only component parts of the highest quality
and latest design—plus his thorough knowledge
and keen skills—to do the job right. Depend on
him; he can’t afford to let you down!

Your TV set provides you with a wealth of entertainment.
Keep it in the best repair . . . at lowest cost . . . by calling

yourlocal TV-RADIO Service Dealer at the first sign of trouble!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS’ SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR . . .

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

$3-342 m3
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Belden —
'V lead-in cables |

give better pictures

(and cartoons, too!)

Instead of running an ad about how good Belden lead-
in cables are, we thought you might enjoy re-reading
some of the recent cartoons we have published. Besides, £}
you already know that Belden Weldohm* is strong and
flexible. .. Permohm’ and Cellulinevgive better color TV
pictures...and Permohm gives better signals in spite of
industrial contamination and salt spray... don't you?

*Belden Trademark—Reg. U.S. Pat. Off. power supply cords » cord sets and portable cordage ¢

v Belden Trademarks and Patents—U.S. Patent No. 2782251 and 2814666

CoM.NC! T CANT TAKE WIS 1910 K Zﬁg&g__
CALLED .. GO OVER AND BRAND OF WM:\‘::ST:YE \LAoE:D MEC,OURE LOOKING

o TIME € SAID 1 RONGr
CUECK HIS TV SET, WORK 1§ 1 CLEANED OUT ALL M eanTor !
WILL You ? TME DEAD (OWBOYS!

Toe (ORMBALLYS ST

HEY, THIS
BELDEN

|
BUTCH, WE GOTIA INSTALL
THE ANTEMNA FOR THAT
COLOR TV SET OVER A THE
STEEL MILL OFFICE. GRAB
SOME BELDEN PERNM OMM
LEAD- IN .. iTS REAL GOOD
FOR COLOR JOBS
AND (T STANDS
UP FINE WHERE

LADY.. T KNOW OUR
e HSPAPER AD MENTIONED
|| super- TweeTERs, BUT YOULL |
STILL HAYE TO CALL " &
swoP FOR A CANARY

Sl
ANl

JONES

OORT SEE WHY ED

WarSs A REAR SEAT 5(":;““ ? 3 oTuc
|NSTALLED‘::S‘:“‘S, > On B
uis WIFE = S e

OFF THE BE SURE AmD WTH THIS ORDER mait THE

e SN THEY BED TV LD (LB LvRUL TussY ABour =,
WERE MARRIED! . S TRy WIRES. Ut AT
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fuATs NHOT THE OLD GAL 1M TALKING ABOY!

electrical household cords « magnet wire « lead wire

YEAW, Thgy s,
g HOw -
] Moe ACTioN 1N Tey THEY
X 'ES THAN You p, 3 Mv:ssoifre
AWHILE .. MysT
BE ABOUT Mime

THAT NEw By Tue
IRED IS 50
HE T
BAND "
COMMUN T Loox
Must Y 1¥ HE
CAL GROU B, UNDER:?ERHFS ,
JEAR on

RE RUNN NG
Low
o€ DECORATOR e OEN WELDOMM (tap 1oy

JOBBER anp ]

UR DOZen
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PRODUCTS
FOR
MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS'

MODELS

6-RMF (6 volts) 60 to 80
watts. Shipping weight 12
lbs. DEALER NET

PRICE. . . $33.00
12T-RME (12 volts) 30 to

125 watts. Shipping weight
l%llbs DEALER NE

A. C. HOUSEHOLD ELECTRICITY Anywhere
in your ewn car, hoat or plane

Operates Standard A.C.
eRecord Players

e Dictating Machines
eSmall Radios

e Electric Shavers

e Heating Pads, etc. $33.00
In your own car or boat!

‘Addltlonal 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
operallon and extreme long
lite and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . 6 volts at 10 amps. or 12 volts
at 6 amps. Shlpplng welght 22 Ibs.

1

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

DEALER NET PRICE $66.95

iition @

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 anc
Quiet Operation!

There is an ATR VIBRATOR 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 Vibratar. THE WORLD’S FINEST!

T Ly

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
ename| fInISh Overall size 4 deep x 612" wide x 2"
high. Tuner Chassis; with Amplifier Chassis, 2%" deep
X 62" wide x 37" high. Shnpplng weight 7 s, WILL
OQUT-PERFORM MOST SETS!
Mode!l 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 % inch hole in roof and
suspend the cne-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upright. Yoke-typc bracket lets you tilt radio to
anEy angle.

xtra-sensitive radio has. € tubes (2 double-purpose),
over-size Alnico 5 PM\ speaker for full, rich tone. Big,
easy-to-read illuminated d:al. Fingertip tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 in.
high over-all. Shipping weight 10% Ibs.
Model TR-1279—12A for .2V Dealer Net Price $41. 96
Model TR-1279— 6A for 6V Dealer Net Price $41.9

NO PRINTE")
CIRCUITRY

See Your Electronic Parts Distributor
Write Factory For Free Literature

9 )
AT Quality Products Since 1931
ST. PAUL 1, MINNESOTA—U.S.A,

14 PF REPORTER/February, 1963

L

f

1

LETTERS

TO THE

EDITOR

|

Dear Editor:

I'm past 70 years of age. and feel
younger than most men do at 50—
thanks to my interest in electronics. |
remember entertuining over 100 friends
by recciving KDKA's first broadcast, on
a homemade set.

A. E. SHERRILL
Midwest City, Okla.

A, electronics—thar fountain of youth.
where current flows erernal!—Ed.

Dcar Editor:

In your December. 1962 Video Speed
Servicing. | believe therc is an error. The
resistor that should be replaced is RS5Y
instead of R61, isn’t it?

GEORGE CHANAKA
Washington. D. C.

You're right, George. R59 is the plate
resistor for V9A. Better note this point
on your copy of Video Speced Servicing
Card No. PH 12N5]1-3.—Fd.

Dear Editor:

[ was introduced to PF REPORIER by
a friend who loaned me the entire set
of issues for 1957, 1958, 1959, and 1960,
They were more valuable to me. from
a servicing standpoint. than a course I
took which cost more than $250. | study
cach of vour articles with great care.

Ray A, Dt BeCK

Etowah. Tenn.

Glad yoi’re enrolled in our “school”
Ray. You may step 1o the head of the
class.—Ed.

Deur Editor:

I like the article “Calibrating Your
Own Scopes and Generators” (Decem-
ber. 1962). However. in the chart of
WWYV signals, you failed to mention the
binary-digit transmission that occurs six
times each hour.

M. F. BARKER
Concordia. Kans.

Since this binarv transmission can he
interpreted only bv special  receiving
equipment, we doubt if anv practical
serviceman would have need for the data.
However, for those who are interested:
Following each period of 440-cps tone
signal, a short rtransmission is added
which contains  special signals  for the
henefit of other time stations around the
world. This transmission consists of a
series of binary pulses — “hursts” of
1000-cps tone — occurring at a rate of
100 pulses per second.—Fd.

IMPORTANT
NOTICE

TO EVERY

PROFESSIONAL ELECTRONIC
SERVICE TECHNICIAN

New

. Interesting! ® More Informative and Instructive than A'ny

Service Meeting You've Ever Attended ® New Techniques—New Ideas

Methods

ELECTRONICS
TECHNIRAMA '63

Watch Your Mail for Your Personal Invitation or Be Sure to Ask Your PHILCO

Distributor for Place and Date!

DON’T MISS PHILCO

e It's Different . .

PARTS & SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MM%W



TAKE 9 NUMBERS...
AND YOU'VE GOT IT

SG-20HP4D §

X

SG-24AEP4 | 218

\\

N

SG-21ACP4A

{
H
1

d

SG-17BJP4 |

SG-21AUP4B |

WHAT HAPPENED TO ALL THE OTHER ‘“NUMBERS’’ ?

Who needs them? They're all gone . .. finis, kaput, raus
mit, ausgespilt! NOW, with PHILCO Star Bright 20/20
Picture Tubes, 9 basic types do the job of 91 numbers
that you needed before. That means that just about all
of the popular tube replacement jobs can be done with
just 9 Philco CR Tube numbers.

That's only part of the story. It's important that just one
tube replaces 19 you needed before . . . but it is equally
important to you that you can meet most ANY tube
need . . . from 10" sizes up to 27" tubes with just 30
Philco *‘universal’” tube numbers.

This saves you time. Saves you money. It means that

DEPEND ON YOUR
PHILCO
DISTRIBUTOR

. . . your one-stop-shop-
ping center for all
your tubes, parts and
accessories.

PRHILCO
Factory-Supervised

N Service <
~ = @

your Philco Distributor will have the tube you need IN
STOCK . . . when you need it!

Philco Star Bright 20/20 Picture Tubes give you a big
advantage in customer satisfaction . . . with clearer,
brighter pictures. Every Philco Star Bright 20/20 Picture
Tube is made from all new parts and materials, except
for the envelope, which, prior to re-use is inspected and
tested to the same exacting standards as a new envelope
and of course, every one still carries a full year warranty!

Stop in at your Philco Distributor today. Nine Philco
Star Bright CRT numbers are all you need to win . ..
on most replacement jobs.

PARTS AND SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MOK()T%WZW)



Make your customers smile with delight .=
when you give their hi-fi or TV cabinet that
“‘factory-fresh’ look with Philco Furniture |
Polish. Specially created for your TV and
radio, and other fine furniture. Gives a
bright, glowing sheen impossible with ordi-
nary waxes.

< Factory-Supervised
[Factory-Supervised >

WHTTTTTTTT

THINK FIRST OF

PHILCO

FOR QUALITY

RECEIVING TUB

A complete line of receiving
any make, any model TV or r

oughly tested and each with

PHILCO
FURNITURE POLISH

" PHILCO DELUXE
HIDE-ATENNA

PHILCO QUALITY TESTED

ES

tubes to fit
adio, manu-

factured to exact Philco standards, thor-

the famous

Philco ‘“‘extra’—'satisfied customers’’.
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' SERVICE CASIIEE

STOCK GUID
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To do an efficient job of in-home servicing, you
need strong arms (so you can carry in all the equip-
ment you’re likely to use), or strong legs (so you won’t
mind going back out to the service vehicle for equip-
ment you didn’t bring in the first time).

Seriously, having a good stock of equipment avail-
able on home calis will allow you to take advantage
of every opportunity to repair a set right on the spot.

Mounts on back of any television receiver.
Telescopes out of sight when not in use.
The best performing, trouble-free antenna
available. Chrome finished. 39” elements
fitted into Ivory plastic base. Spring-
loaded pressure plate holds elements in

‘l positive position.

l POPULAR
PRICED ANTENNA

Deluxe model ‘‘rabbit-ear"
antenna with 3 sectional col-
lapsible elements. Polished
styrene base. Twin-X lead
with open spade lugs for easy
installation.

PHILCO ‘'8’ BALL AUTO RADIO TOP
COWL OR FENDER MOUNT ANTENNA

Excellent for general replacement
as well as new installations. Triple
chrome plating over brass. Ad-
justs to any angle up to 35°.
Three sections telescope into 22"
length, extend to 56”. 54" low-
loss lead, fully shielded.

DEPEND ON YOUR PHILCO DISTRIBUTOR
Your one-stop-shopping center for all parts and accessories.

PARTS & SERVICE OP

A SUBSIDIARY OF

ERATIONS

PHILCO

Mo[or%m/m/ﬂy,

Hand Tools

Regular screwdrivers:

3/32” (for set screws)

3/16” (3”, 6”, and 10"
long)

1/4” (3” and 6” long)

Phillips screwdrivers:

No. 1 (3” and 6” long)
No. 2 (3” and 6” long)

Hex-head wrenches:

Set of 1/4”, 5/16”,
11/32”, 3/8”, 9/16"—
all 6” long; also 1/4”
(3” and 10” long)

Other items:

Diagonal cutters
Long-nose pliers

Gas pliers (6”)

Adjustable wrench (6”)
Screw-holding screwdriver
Allen-wrench set
Bristo-wrench set
Clutch-head screwdriver

Soldering gun (100W or
100/135W)

Soldering-aid tool
Solder (hank)

Service Aids

Cheater cord

Extra cheater cord with
alligator-clip ends
(optional)

Drop cloth

Flashlight

Tube puller

Large setup mirror
Small inspection mirror
Pad of invoice forms
Clip leads (jumpers)

Neon-bulb tester for AC
line voltage

Alignment tools (few
basic types)

Tube-socket adapters
(octal; 7- and 9-pin)

Tube-pin straighteners
(7- and 9-pin)

Earphone with test clips
(also with phono plug)

Plastic insulating tape

Spare sheet-metal and
wood screws for

cages and covers




Such opportunities are increasing, as a result of the
continuing trend to design sets so more components
are accessible without removal of the chassis from the
cabinet. Even when you can’t complete a repair in the
home, a good stock of tools and service aids will help
vou to do a better job of diagnosing the fault; thus,
you’ll be able to give a more accurate estimate of the
bill. Furthermore, you’ll be able to pull the chassis
with less of a struggle than if you try fo “get along”
on a mere fistful of tools.

Of course, this idea of being well equipped can be
carried to the point of being ridiculous. You can avoid
the necessity of pulling a trailer behind your truck to
hold all the equipment if you’ll scrutinize your list of
“nice to have” items and weed out all but the paying
passengers. To help you arrive at a trim but versatile
stock, we’ve prepared this check list of items fre-
quently needed for home servicing. Tubes and fuses
are not enumerated in detail, since stock guides for
these parts appear from time to time in PF REPORTER.
As for the rest of the equipment, we don’t claim to
have compiled a complete list; but we have mentioned
those items which we find useful ourselves. You can
cram most of this equipment into one rather large case,
or you might prefer to divide it among two or three
smaller kits so you can leave some of it in the service
vehicle until you actually need it.

T T

Control cleaner (for substitution tests or

Tuner cleaner completing repairs)

HV insulator Box of assorted resistors
1/2W, plus 1W in
values under 3000

ohms)

General-purpose cement

Lubricant (silicone or
graphite)

Tubular capacitors (600V)
in popular values:
.001, .005, .01, .02,
or stick) 047. 1. 25

Aquadag paint for CRT's

CRT glass cleaner

Cabinet touch-up (liquid

Fuses (kit of popular
Yoke remover types)

Chilling spray Fusible resistors (5 ohms,

7.5 ohms; others

optional)
Small Test Equipment

Rectifiers

VOM (20K ohms/volt) two 500-ma silicon,

Tube tester (grid-circuit TWeE00TE <EIEniTm

type, with or without

='d Selenium AFC dual diode,
emission check)

common-cathade type
Signal injector (transistor-
ized noise generator) CRT brighteners for 90°

— and 110° bases, series
Rectifier-circuit tester

and fuse substitutor and parallel type

Electrolytic substitution Spare shields for 7- and

box 9-pin miniature tubes

MAKE YOUR

PHILCO.

DISTRIBUTOR

Your One-stop-shopping
center for parts, accessories

—— e e, T S e ™

PHILCO DIODES

A complete selection of diodes for exact
replacement, including IN34, IN64: and
Dual Diodes P15, common cathode (re-
places Fed. K1615 and IRCD4); P16
series connected (replaces Fed. K1616
and IRCD5) and P17 common anode (re-
places Fed. K1617 and IRCD6)

HI-DENSITY 500 MIL
Selenium Rectifier and 500
MIL Silicon Cartridge Rectifier
Top quality products, perfect
replacements for original
equipment.

GUARANTEED 500 MIL
SILICON RECTIFIER

Ideal for general replaéement and
miniaturization purposes. Lower
voltage drop gives more drive plus
greater anode voltage.

PHILCO
POPULAR CARTRIDGE

Plays all speeds. Includes dual
sapphire (synthetic) tip needle.
Fits Philco changer models M20,
22, 24, 24A, 25, 26.

45 RPM SPINDLE
Quality made, low in price. For VM and Philco
M40, 40A, 41. Also 45 RPM spindles for ME0A
and all BSR changers as well as other makes and
models.

YOUR PHILCO,DISTRIBUTOR

Features These Famous Brand Parts and Accessories

e PHILCO o GOODRICH V-Belts e TELCO Antennas
o EVEREADY Battcries e GC Products e PRECISION

Flashlights e AUDIOTEX Test Equipment
e CAROL CABLES e WALSCO Products e PACO Kits



quick-acting

Play Mono or Stereo

:the complete

'I_'he
Electronic
Scanner

Mr. Harry Silverstein (left),
president and founder of Vaco
Products, is shown receiving a
plaque in recognition of his 25
years of service with the com-
pany. Mr. Roy Vetzner, vice
president of the company, made
the presentation at a recent
plant meeting attended by em-
ployees, officers, and directors
of the firm.

Stereo FM Booklet

Reasons why an outdoor antenna is vital to good Stereo-FM
reception are the subject of a booklet recently published by
JFD Electronics. “A Guide to Better FM-Stereo Performance”
clarifies many points, such as why an antenna designed espec-
ially for stereo reception aids the subcarrier io “lock in” the
receiver's multiplex circuits. The booklet can be used as a
promotional piece by JFD antenna dealers.

FTC Enters Hi-Fi Picture

The Federal Trade Commission has received, at its own re-
quest, a report from the Electronic Industries Association (ETA)
containing “information useful in developing a true definition
of high-fidelity sound reproduction.” The report was a factual
summary of the views of 154 members of the sound and music
industry, the result of a survey conducted by EIA.

FUSETRON
dual-element fuses

line of fuses _....

fow B T An eye-catching display card
S is being offered to phonograph-

needle dealers by Jersen Indus-

. DIAMOBD - tries, to help call attention to
i\;. PHON@RAPH their new lower-priced CRA-
f=0a . NEEDLES 55XD diamond needle. The

CRA.BBXD shaps aff e aut
- ey ey
\{\ =

=

BUY A NEW

DIAMOND
NEEDLE

display includes an illustration
showing how to install the new
needle, and points out that it
is made from a precision-
ground, gemstone diamond. Six
individual needle packets are

time-delay

arranged in stair-step fashion
on the lower left side of the
card.

New Line of Compactrons

Sylvania’s Tube Division is producing a number of com-
pactron receiving tubes for television sets. Some of those al-
ready available are: SBM3 low-voltage rectifier; 6GES, 6GVS,
17GVS, and 21GVS5 horizontal output amplifiers; 6FM7,
13FM7, and 17JZ8 vertical oscillator-output tubes; and 17BE3
damper. Multipurpose compactrons 6ALI1I, 12ALI11, 6GII,
and 6ASI| are also included. Sylvania expects to add to these
in the near future.

Boosting Battery Sales

1 A new display will help deal-
ers who sell Burgess flashlight
batteries. Using it, prospective
customers can test their old
batteries. select the correct re-
placement. and even pretest the
new ones. The three-color dis-
play holds 48 size D, 12 size
C, and 12 size ZZ cells, and is
easily reloaded from the top,
to insure a constant supply of
batteries.
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signal or visual
indicating
fuses

Record-Changer Gauges

A unique printed card, of-
fered by Shure Brothers, per-
mits easy and inexpensive tests
of record-changer performance.
Using pennies, paper clips, and
cutouts from the printed card,

o I R e the technician can construct six

| £45 #0 different gauges that have
= Fix enough accuracy for practical
e -— Lw,ﬂ,i‘t‘n tests of needle pressure, bear-
X A ing friction, turntable leveling,

7 arm set-down, turntable speed,
and record clearance. The cards

- can be used by dealers as in-
et expensive gifts to their hi-fi
customers.

Independents Key to Industrial Growth

Speaking at the annual NARDA (National Appliance &
Radio-TV Dealers Association) meeting, Raymond W. Saxon
—RCA Vice President of Marketing——indicated that servicing
holds the key to further business gains. Calling on dealers to
take a fresh look at the servicing part of their business, Mr.
Saxon said, “Now is the time to restore what was once a
profitable segment of this business. RCA plans to support the
independent servicing industry by continued factory- and
distributor-sponsored training programs.”

Electrolytic Replacement Manual

The Sprague electrolytic replacement guide has been revised,
updated, and expanded. The new manual, K-106. now covers
256 makes of television and radio sets manufactured from
1947 through July, 1962; over 2450 different capacitors are
listed. The manual cross-references the original part number
to the correct Sprague number, making the selection of a re-
placement quick and easy. Also included is the list price of
each unit.

cese OF unquestioned high quality

Finding a New Head

Servicemen and dealers will be interested to know that re-
placement data covering tape-recorder heads is now being in-
cluded in PHoTOracT Folders. Nortronics was the first manu-
facturer to participate in this service for technicians, which
will make locating a replacement head® much simpler. The
data lists the recorder manufacturer’s part number and the
Nortronics replacement unit, in addition to other pertinent
head information.

A New Home
Tenna Corp., mzaker of auto-
mobile radios and accessories,
recently moved into this large
(100,000 square feet) manu-
facturing and office building.
g - = Location of the new plant is
- L at 19201 Cranwood Parkway,
Warrensville Heights, Ohio
a part of the Greater Cleveland
metropolitan area. With this move, all of Tenna’s operations
are now combined under one roof, with the exception of a
subsidiary in Puerto Rico.

Pain-Killing Sound

Absolute freedom from noise is a feature of new four-track
stereo tape recordings developed by a division of Ampex for
use in the audio-analgesia field. Audio analgesia is a musical
form of anesthetic being used by many dentists to relieve pain
and relax the patient. The music was selected and tested in
dental applications by Dr. Wallace J. Gardner, music consult-
ant to Ampex on audio analgesia.

Long, Long Life

In a recent series of life tests. Amperex chalked up an envi-
able record of one million tube-hours with zero failures. The
tests were made on certain frame-grid types. A detailed de-
scription and analysis of how these reliability tests were con-
ducted appears in a brochure, “Guaranteed Reliability with
Amperex Premium Quality Frame-Grid Tubes.”

Let BUSS Fuses
Help Protect Your
PROFITS
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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 1114"d. Weight: 12 lbs.

DealeraNets s i3 cer s Mot s3I BEAME T agneas JEAE & 124.50
(with low cap. probe)
Kit. oo 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 mc 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 INetr sl sga gvie swciinm: snblf s o s . 187.50

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made



SENCORE

SIMPLIFIES 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 fram 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 VIT'VM. 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: 101" x 9Y{" x 314”. Wt. 10 lbs.
Dealer Net. . ... ... . .. ... .. i 89.50
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FREE—A 33 RPM half hour permanent record
packed with every unit explains each test.

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 tuke... 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, Novars, Nuvistors and 10 pin tubes. Has larger,
easy-to-read type set-up booklet for faster testing.

Size: 101" x 914" x 315", Weight: 8 lbs.
Dealer INet) ;.= aue eism 200 oig Grm oem it 6 5w e omm He 9544 =8 74.50

FOR FASTER MORE ACCURATE TUBE TESTING

TM116 TUBE TESTER MODERNIZING PANEL

New tube adapter for testing Compactrons, Novars, Nu-
vistors and 10 pin tubes in any tube tester except cardo-
matic types. Plugs into octal socket of your tube tester
enabling you to test these new tubes in the same manner

Fast, Accurate . . .
never lets
you down

A must for color

that your tester checks
conventional tubes. Tube set-up
chart included with each adapter.

Dealer Net. ... ............... 24.95
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SMALL

B 51 Logiue

APPLIANCES

... Sservice sideline

When summer rolls around and
a shortage of radio-TV repair jobs
seems likely, the serviceman often
wonders what he is going to work
on. Why not small household appli-
ances? This could be a very profit-
able sideline. because there is an
abundance of this type of equip-
ment in need of repair.

What additional equipment will
you have to acquire for small-ap-
pliance servicing, and how difficult
will it be to procure parts? Consid-
ering the test equipment you already
have on hand. you may need very
few other instruments. Additional
items you might acquire are: A sur-
face-temperature meter, a watt-
meter, or possibly a special appli-
ance-testing meter. You probably
have the small wrenches and tools
needed for disassembling these
units.

Appliance parts can sometimes
be procured through vour local
radio-TV parts distributor; many of
these firms handle small appliances
in addition to their electronics lines.
You can also contact appliance

manufacturers and local distributors
who handle this type of equipment;
the sooner you do this the sooner
you'll find out what parts are avail-
able locally and what ones will have
to be ordered by mail. Any service
literaturc you can obtain at the
same time will be valuable later.
Common Troubles

The four most common small-
appliance breakdowns occur in AC
cords. AC plugs, heating clements,
and thermostats. Let's examine each
of these, and see what faults are
usually encountered.

AC Cords: These are available in
a variety of colors and sizes. Some
small appliances use the common
cheater cord like that found on
television sets. while others use
larger wire that has a heavy rubber
insulation. Electric irons and heat-
ers use an extra-heavy asbestos-in-
sulated cord. One important fact
should always be kept in mind:
Stranded wire is used in line cords
for all household appliances to with-
stand the ctfects of constant flexing
and bending.

The line cord should be checked
any time an appliance is in the shop
for repair. Check to see if the insu-
lation is cracked. worn, or frayed.
Take the cord in your hand and
flex or bend it to check for an in-
termittent connection — especially
near the end. If vou have any doubt
about the cord. replace it.

Plugs: A frequent trouble is a
broken wire inside the plug. caused
by constant tlexing and bending of
the cord; it can be hard to detect
if you're not expecting it. With the
appliance turned on, bend the plug
back and forth. watching for signs
of intermittent operation.

Often. the original equipment has
a molded plug that can’t be re-
paired. If trouble appears in this
type of plug. clip it off and replace
it. There are several shapes and
sizes of replacement plugs. as shown
in Fig. 1. If you use a plug in
which screws hold the wires, make
very sure the fine strands of wire
do not short to cach other. A sure
way of preventing this is to tin the
Icads with solder before installation.

Thermostars. A thermostat is a
relay that can be set so its contacts
close at a definite temperature; in
other words, it converts the expan-
sion of heated metals into move-
ment that controls electrical devices.
Several sizes and shapes of thermo-
stats can be seen in Fig. 2. They.
too, are casier to replace than to
repair. (This could be called a “rule
of the road™ in repairing small ap-
pliances: Time and moncy arc often
saved by replacing a faulty part
rather than trying to repair it.)

Heuating Elements: The heating
clement of most small appliances is
a resistance wire—usually nichrome
—connected  dircetly  across  the

® Please turn to page 73

Fig. 1.

Replacement plugs are avail-
able in a variety of shapes and sizes.

Fig. 2. Typical thermostats used with
electric irons to control temperature.
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THE SECRET'S IN
THE CIRCUIT

BLONDER-TONGUE

TV/FM COUPLERS

You can’t tell a coupler by its case. However, a view of what’s inside
can tell you why a coupler will deliver clean, interference-free signals
to a multi-set installation. Examine the circuitry of Blonder-Tongue
couplers. Compare them with ordinary units. It’s easy to see why they
are the best selling quality couplers on the market.

NEW COLOR-ENGINEERED COLOR-4

coupler.

e Backmatched

BLONDER-TONGUE TV & ANTENNA COUPLERS

NEW BLONDER-TONGUE ALL CHANNEL SET-2. The SET-2 is one of the few
couplers available today that can deliver full power signals to two UHF, or a VHF
and UHF receivers operating from the same antenna. Effective straightforward re-
sistive circuit provides 12 db interset isolation with 6 db loss. While it’s effective on
VHF and FM, the low loss A-102 is a better choice for FM stereo. List $3.20

BLONDER-TONGUE A-104 FOUR SET COUPLER. Inductive — resistive coupler

for VHF and FM. Feeds 4 VHF receivers from one antenna, or mixes 4 antennas into
one line. Isolation: 12-20 db. Loss: 7.5 db. List $4.50

BLONDER-TONGUE A-105-HI-LO COUPLER. Combines low and high band VHF

antennas and provides separate low and high outputs from a common line or antenna.
Less than 0.5 db loss. List $4.10

BLONDER-TONGUE A-107 UHF-VHF ANTENNA COUPLER. The choice in UHF
areas throughout the country. It combines VHF and UHF antennas, or provides sepa-
rate VHF and UHF outputs from a common line or antenna. Less than 1.0 db loss.
List $4.75

INDOORS OR OUTDOOR. Blonder-Tongue
couplers are the easiest to install. Patented
stripless connectors assure rapid, positive in-
stallation—no stripping, no splicing twinlead.
Weatherproof, non-breakable case permits in-
stallation indoor or outdoors.

THE TIME TESTED BLONDER-TONGUE A-102

2e) This is the champion performer among all 2-set couplers
judged on the basis of its popularity with technicians and TV
0 viewers. The A-102 offers 12 db isolation with only 8 db inser-
tion loss—half the insertion loss of the average 2-set coupler!
Designed for both TV and FM, it is especially effective in
— weak signal areas. For FM stereo, this low loss hybrid type
unit is the answer. A look at its circuitry will tell you why.
O e patented bifilar transformers ® backmatched for precise
impedance match ® heavy conductors end burnouts. List $3.20

Where a color TV set is one of the sets receiving signals from
a single antenna, the Color-4 is the only answer. This super
deluxe 4-set coupler offers maximum interset isolation (16 to
24 db), excellent impedance match and only a 6.5 db insertion
loss. The Color-4 uses ferrite broadband transformers in bal-
anced bridge design and it has a voltage standing wave ratio
of less than 1.5. Result: Lower inherent insertion loss, less
smear and ghosts,. sharper pictures than any other 4-set

e Ferrite broadband transformers in balanced bridge design
o VSWR of outputs and inputs no greater than 1.5.

List $9.95

For the right coupler at the right price, contact your Blonder-Tongue parts distributor or write Dept,PF-2
engineered and manufactured by

BLONDER XTONGUE

Canadlian Div: Benco Television Assoc,, Lid., Tor,, On!,
home TV accessories o closed circuit TV systems
9 A///'ng SI., Newark,2 N. J. UHF converters o« master TV systems
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LET RCA
~ PUT YOU IN
THE COLOR PICTURE




Color TV
Home Study
Course FREE

WITH YOUR PURCHASES OF DEPENDABLE
RCA RECGEIVING TUBES

Make no mistake about it: the future of electronic servicing
is in Color TV!

... And here’s how RCA—Pioneer of the compatible Color
TV system in use today—can put you in the color picture.

The RCA Electron Tube Division offers you the RCA
Institutes brand-new, completely up-dated Color TV Home
Study Course FREE with your purchases of RCA entertain-
ment receiving tubes. This practical course, filled with the
latest up-to-the-minute information, will help equip you to
troubleshoot and repair-all modern color receivers regardless
of brand.

Because Color TV is already big business (approaching
$300 million a year), this course can start making money for
you as soon as you complete it—and for many years to come.
Don’t miss this major opportunity for a more profitable
future. Ask your participating Authorized RCA Tube Dis-
tributor for full details right away.

WHAT YOU GET

4 Study Groups, 8 Graded Les-
sons. This is an all-new course,
never before offered. Covers the
most modern Color TV circuits.
Even if you’ve taken a previous
color course you’ll still benefit
from this one.

Handsome, durable 3-ring binder
to keep all lessons and examina-
tions in a permanent reference file.

RCA Institutes Color TV Gradua-
tion Certificate on completion of
course—plus all regular RCA In-
stitutes educational services to
students. Graded examinations on
every lesson.

RCA ELECTRON TUBE DIVISION, HARRISON, N.J.

— ) 4‘»?51 i\)The Most Trusted Name in Television



MALLORY

Tips for Technicians

Mallory Distributor Products Company
P. O. Box 1558, Indlanapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Getting ““unusual’’ coefficients
in temperature compensating
ceramics

When you’re putting a temperature stabilizing ceramic
capacitor in an oscillator circuit to eliminate frequency
drift during warm-up, you’ll find sometimes that the
standard negative coefficient of the capacitor just doesn’t
match what your circuit needs. Instead of an N750—the
usual standard value—you may need an N150 or N300.
But you just can’t get those odd values every time you
look for them.

There’s a simple way to tailor-make your own compensat-
ing capacitor, by paralleling standard NPO (zero coeffi-
cient) and N750 (negative 750 parts per million per
degree) units.

Here’s how it works. Multiply the capacity you need in
mmfd by the desired temperature coefficient. Then divide
the answer by 750. The result is the mmfd value of the
N750 unit in the parallel combination. To find the value
of the NPO unit, subtract the N750 value you’ve just
calculated from the total capacity you need.

Suppose you're looking for 100 mmfd with a temperature
coefficient of N330. The calculations go like this:

(1) Multiply: 100 330=33,000.
(2) Divide: 383,000 + 750 — 44 mmfd ; this is the N750 value.
(3) Subtract: 100 — 44 =56 mmfd; this is the NPO value.

Get yourself a standard 47 mmfd NPO (Discap® CNO-
447), the nearest standard value to 44 mmfd, and a 56
mmfd N750 (Discap CN7-456). Twist the leads together,
solder them in place . . . and you're in business.

And here’s another tip. Make sure you use Discaps when-
ever you need a ceramic capacitor. They’re made by Radio
Materials Company, a Mallory division, world’s largest
manufacturer of ceramic capacitors. They’re available in
every imaginable rating at your Mallory distributor . . . in
temperature compensating, general purpose, buffer, mini-
ature, high voltage, trimmer and feed-through types. Most
popular types come in the handy file card five-pack.

Make your Mallory distributor your headquarters for
Discaps, for Mallory electrolytics, tubular capacitors, con-
trols, resistors, batteries, silicon rectifiers, switches and
vibrators.
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wl 2.5V 30~

471 =
mmf

w2 1.5v 300

“CONTRAST

130v

DC VOLTAGES taken with VTVM, on inactive chan-
nel; antenna terminals shorted. * Means volt-
age varies with conditions. See ‘‘Variations.”

10
SOUND IF

Video
Output

Contrast Control at Cathode

W3 50V 30°iC

—th10
.22 CRT
CATHODE

Wwé 5V 30

39K

TO 6BUS
AGCGRID

250v T0 6 BUS

SYNC SEP

WAVEFORMS taken with wide-band scope; con-
trols set for 50-volt p-p video to CRT, Low-cap
probe (LC) used where direct probe distorts signal.

Normal Operation

In most TV receivers, single stage amplifies
output signal of video detector to adequate
level for driving CRT. Contrast control deter-
mines peak-to-peak value of video output. In
circuit shown here, control is in cathode circuit
of video amplifier and regulates gain of stage
by determining bias. This particular circuit has
video detector load (R2 and L1) directly cou-
pled to grid of video output; some others have
capacitive coupling, with high resistance in grid
circuit. Intercarrier sound signal is also ampli-
fied by V1A, and then coupled to sound IF via
T4 in plate circuit (which also traps 4.5-mc
interference out of CRT input). Video ampli-
flers are characterized by peaking coils, pri-
marily in plate and detector load circuits.
Together with stray capacitances, they form
resonant circuits at frequencies just above 3
mc, to prevent loss of output near high end of
video range; shunt resistors broaden resonant
peaks to prevent spurious oscillation. Signal
for sync separator is ordinarily tapped off from
voltage divider in plate circuit; if set uses keyed
AGC, its input is similarly taken from video-
amplifier plate (through isolating resistor).

Operating Variations

W1 amplitude is moderately af-
fected by RF signal strength and
AGC-control setting. DC voltage
depends mainly on signal input, and typically
ranges from —-2.5 to —3.5 volts (more negative
in some sets). Adjusting contrast control causes
grid voltage to fluctuate several tenths of a volt.

PIN 7

Reducing contrast setting increases
cathode resistance, so DC voltage
rises to 2.5 volts at minimum con-
trast (without signal). Value is only about .3
volt at maximum contrast. Incoming signal, by
increasing bias on tube, reduces cathode cur-
rent and lowers DC voltage to one-third of no-
signal value at same contrast setting.

PIN 6

DC voltage on schematic is for

PIN 9 moderate contrast setting that pro-

duces 50-volt peak-to-peak ampli-

tude of W3. Sharp drop occurs at high contrast

settings, to as low as 80 volts; toward mini-

mum contrast, DC at plate rises gradually to

170 volts. With signal present, plate voltage is
much higher—averaging nearly 200 volts.



SYMPTOM 1

No Video

No Snow; Slight
Avudible Noise

L2 Open

Wi AGC CLAMPED 4V 30~

Waveform Analysis

No video appears in W3, even when CRT base
socket is unplugged. Input to video amplifier (W)
is also missing; this would be clear evidence of trou-
ble in detector or earlier stage, except for one fact:
video amplifier is vital to operation of keyed AGC
system. When AGC-clamping bias is applied to tuner
and IF’s, weak picture appcars. W1 then has more than
suflicient amplitude, and nearly normal shape, although
amplitude of W3 is still far below normal. Obvious
low gain encourages further check of video amplifier.

Symptom Analysis

Screen is completely blank at
all positions of channel selector.
Brightness control works normally,
so short in CRT seems improb-
able. Rotation of contrast control
has no effect. Trouble could be
broken signal path in IF or video,
dead oscillator-mixer, or too much
AGC. R10 overheats.

Voltage and
Component Analysis

Defect lowers plate voltage of VIA to only 5
volts. Such drastic drop occurs because, with coil
open, most of plate-supply voltage is dropped across
R10; tube acts as low resistance because lack of sig-
nal removes bias. Trouble would have been less seri-
ous it R10 were smaller portion of plate-circuit resist-
ance. Similar defect in set without keyed AGC would
not have killed picture, but here a chain recaction
occurs: Voltage at junction of R7-R8 rises, making
AGC tube conduct so hard it cuts off RF-1F stages.

SYMPTOM 2

Weak Video

Contrast Control
Has No Effect

R6 Open

W5 15y 3010

Waveform Analysis

Obvious fault in W3 is amplitude of only 15 volts,
regardless of contrast setting. W1 is barely 1 volt
peak to peak, even at optimum sctting of AGC con-
trol. As in Symptom 1, this weak input to VIA does
not mean RF-IF trouble, but is consequence of im-
proper signal being fed back from video-output plate
to keyed AGC system. Strength of W1 can be brought
up to normal, without distortion, by using bias box to
clamp AGC line; but W3 shows little improvement.
Check of contrast control proves it is inoperative.

Symptom Analysis

Failure of contrast control to af-
fect picture is excellent sign of trou-
ble in video output stage. Sound,
which also passes through this
stage, scems unaifected. However
this fact does not exclude possibil-
ity of trouble in sound-signal path,
because reduced gain ahead of de-
tector may hardly affect volume.

Voltage and
Component Analysis

Plate voltage of VIA is too high for “no-signal”
conditions, pointing to insufficient plate current. Bias
on tube is excessive, even though grid voltage is nor-
mal, because too much voltage is being developed in
cathode circuit—and contrast control fails to change
it. Some rececivers do not include shunting resistor like
RS; if control in such a set becamc open, CRT screen
would present blank raster, and VIVM would read
nearly full B4 voltage at cathode. Shorted tube, or
wear resulting from long use, could disable R6.




SYMPTOM 3

Washed-Out Video

Distorted Sound

R1 Increased in Value

W8 2.5V 30~

Waveform Analysis

W3 measures only 10 volts at high contrast set-
ting, whereas normal maximum amplitude is 70 to 80
volts. Vertical sync-pulse tips are level with horizontal
blanking pulses. As in preceding symptoms, DC plate-
voltage rise is passed along to AGC tube; therefore,
too much AGC bias is produced, almost cutting off
IF’s. Clamping returns W1 to normal, but does not
improve picture. Distorted W4 calls attention to trou-
ble at screen; positive spikes occur whenever negative
vertical sync pulses in W reduce screen current.

Symptom Analysis

Picture is paler than Symptom
2. Contrast control is operative,
but must be advanced to maximum
to obtain picture. Absence of snow
in picture indicates front-end stages
are probably okay. AGC control is
ineffective in increasing contrast.
Sound is garbled; another impor-
tant effect is weak vertical sync.

220V

Voltage and
Component Analysis

Very low voltage at pin 8 nails down trouble in
screen circuit. Lack of adequate DC voltage at screen
causes sluggish flow of plate current; thus, plate volt-
age rises toward B+, while cathode voltage falls nearly
to ground potential. R1 must increase to more than
50K before picture becomes as weak as shown; fur-
ther increase kills video and sound. Check for short
in tube or C!l if R1 develops this trouble. In this sct,
C1 incompletely bypasses screen (note normal W4);
if it opens, only effect is poor sync in fringe areas.

SYMPTOM 4

No Video

Intermittent,
Garbled Sound

R8 Open

W3 159 3)nle

Waveform Analysis

W3 is devoid of video, but a suggestion of sync-
pulse signals is visible—accounting for shadowy blank-
ing bars on screen during warmup. While W3 consists
partly of stray sweep-signal pickup and hash, some of
it is developed by capacitive coupling of W1 through
dead video amplifier stage. Strong W1 input is pres-
ent, but it shows severe sync compression, as though
IF stages were overdriven. When AGC line is clamped,
W1 is restored to nearly normal shape, but W3 is little
improved, and no picture appears.

Symptom Analysis

Raster is completely empty of
video; although brightness control
is operative, contrast and AGC
controls have no effect. If hori-
zontal hold happens to be out of
adjustment when set is first turned
on, faint diagonal bars will be seen
during warmup period only. Reset-
ting fine tuning improves sound.

oV

Voltage and
Component Analysis

—-15V

Zero volts at plate is proof of open circuit between
plate and B+; however, traces of sync pulses in W3
suggest signal path is complete from plate of VIA
through C2 to CRT. Resistance checks based on this
reasoning swiftly locate open R8. No screen current
is flowing, because of highly negative grid voltage—a
conscquence of excessive IF gain. AGC tube is inop-
erative since open RS removes positive voltage from
keying-tube grid, biasing it into cutoff. If R8 increases
in value, picture becomes overdriven and smeared.



TOUGH
DOGS

LOSE THEIR
BITE

by Thomas A. Lesh

Why do certain TV sets turn
into “tough dogs” and bite into
your profits? Generally, they earn
the label of “dog” when they fail
to respond to your usual trouble-
shooting techniques. Unless you
have an exceptionally flexible
method of trouble analysis, certain
types of service problems may trip
you up and cause you to waste
valuable time looking in the wrong
places for the defect.

Intermittents are the most no-
torious deceivers, but there are
other situations that tend to de-
velop into “dog” cases. Symptoms
such as touchy sync can’t always
be easily tied in with any specific
stage; such faults make it difficult
to isolate even the approximate
trouble area, much less determine
the exact circuits to check. Tough
problems also arise when the sus-
pected circuit has unfamiliar fea-
tures such as complex voltage
dividers or cross-connections with
other stages; if you don’t under-
stand the purpose of a component
or network, you naturally won’t
know what part it might play in
producing trouble symptoms.
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Conversely, the more you know
about the normal functioning of
electronic circuits in general, the
fewer “dogs” you’ll have, because
you’ll be better able to draw useful
conclusions from groups of related
test measurements. Even in highly
unfamiliar circuits, you can work
from whatever basic facts you do
know; then you won’t miss such
shouting clues as a tube being
biased into cutoff by a DC voltage
upset in the grid or cathode cir-
cuits. By trying to figure out the
circuit to the best of your knowl-
edge, you can avoid being intimi-
dated by circuits (such as AGC)
that generally have a reputation for
toughness.

When something about a TV
trouble seems out of the ordinary,
or tests at different points appear
to give contradictory evidence, you
can “‘curb that dog” by analyzing
the situation carefully to find out

exactly which indication is incon-

sistent with the expected actions. It
may take a good bit of persistence
to outsmart a ““dog”; the clue that
solves your puzzle might not
emerge until you have weighed
many factors that don’t appear at
first to be related. As soon as
you’re aware that a set is going to
present a tougher problem than
normal, you’ll hasten the solution
by keeping written notes of the
tests made. Then, if you begin to
feel thoroughly confused, stop and
ponder the data you've gathered,
while studying the schematic and
perhaps looking in your reference
file for ideas. Frequently, one off-
value voltage or distorted signal
will explain another, and you’ll be

able to figure out a chain of cause.

and effect that will greatly simplify
the process of trouble analysis. At
the very least, you should come up
with a handful of strongly sus-
pected trouble spots that will en-
able you to plan a fresh attack and
obtain more evidence.

To illustrate how “putting two
and two together” can lead to more
purposeful troubleshooting, here
are some analyses of cases that had
several PF REPORTER readers
stumped—to the point of request-
ing help. Instead of giving a con-
densed, to-the-point diagnosis, as
in the “Troubleshooter” column,
we’ll take the analyses in slow mo-
tion for a more detailed picture of
the thought processes involved.

Busy AGC

Many technicians are bullied by
keyed AGC circuits, even when
they know how these should nor-
mally operate. Because the picture
stages and the AGC network form
a closed loop, so many voltages and
signals are upset by AGC trouble
that it may be hard to figure out
which ones are significant. AGC-
bias substitution and other isolation
tests help to some extent, but such
procedures are not infallible. Thus,
the bench man may succeed in iso-
lating a fault to the AGC stage, but
wonder how to proceed from there.
Yet, the clues that are available
from circuit tests can put the an-
swer practically in his hands.

One technician found conclusive
proof of a fault in the AGC circuit
of an RCA Chassis KCS133 which
lost all video and sound after the
first few seconds of operation. He
could pull the keying tube or tem-
porarily ground CircuiTrace point
16 (Fig. 1), and picture and sound
would return—although with no
control over AGC. In addition, he
measured —150 to -200 volts on
the AGC line, so the IF amplifiers
were obviously being biased deep
into cutoff. He also found only
about +30 volts on both the cath-
ode and the grid of the keying tube
—somewhat less than the readings
on the schematic.

Now, what can we figure out on
the basis of these facts? First, to
maintain —150 volts on the AGC
line, the keying tube would have to
run “wide open.” We know this
condition is not being brought
about by excessive video input sig-
nal, because the video IF ampli-
fiers are blocked, and there is no
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Fig. 1. Excessive AGC output was due
to lack of proper bias on keying tube.



video signal. Therefore, wce may
suspect improper DC bias on the
AGC tube. The grid and cathode
voltages are ncarly equal, so the
tube is operating at practically zero
bias. According to the schematic,
the effective bias should be 30 volts
under  no-signal  conditions.  Of
course. this can be reduced by
using the AGC control to lewer the
cathode voltage; but. by the same
token, turning the AGC control in
the opposite direction should in-
crease the cathode voltage and cor-
rect any overconduction of the
keving tube. In this casc. however,
the technician found that resctting
the control was not much help.

As in other keyed AGC circuits,
both the grid and the cathode are
operated at potentials more positive
than ground. to facilitate DC cou-
pling to the grid from the plate of
the video amplifier. This feature
tends to complicate the bias prob-
lem. DC voltages for the grid and
cathode are derived independently,
from separate voltage-divider net-

works; so, if onc voltage shifts
while the other “stays put,” bias

troubles result.

Mecasurcments of grid and cath-
ode voltages with respect to ground
would ctome in handy to help us
decide whether to look in the grid
circuit or the cathode circuit for
trouble. For the grid to be respon-
siblec for the high level of tube

conduction that exists, the grid
voltage would have to be well
above normal; however. it is al-

ready less positive than normal.
Apparently, then, the loss of bias
stems from an abnormally low cath-
ode voltage—and we should look
in the cathode circuit for trouble.
Specifically. we nced to tind out
what could reduce the voltage at
the junction of RS2 and RS3. A
decrease in value of R33, or an in-
crease in R52, would do the trick;
past experience tells us @ change in
RS2 is more likely. But first, one
other very likely source of trouble
—severe leakage in C3C—nceds
to be checked. A low-resistance
DC path to ground through this
capacitor would not only pull down
the cathode voltage, but would also
cause the AGC control to lose
much of its cffect. Considering that
both these symptoms are present,
we'd  almost bet on C3C. By
quickly disconnecting it and substi-
tuting another similar value electro-

Iytic. we could easily find out it
we're right.

Where’'s the Connection?

Good service technicians  gen-
crally make note of all the
secondary symptoms that may ac-
company a complaint; in quitc a
few cases, this supplementary in-
formation furnishes a short cut to
finding the trouble. (Some examples
were shown in “Visual Symptoms
Tell a Story,” in the December,
1962 PF REPORTER.) At other
times., however. added symptoms
only provide a distraction. because
the technician can’t sce how they
are related to the main symptom.
Combine this confusion with an un-
usual symptom in an unfamiliar
circuit, and you have the ingredi-
ents for a “dog.”

One reader. perplexed by hori-
zontal instability in a Zenith Chas-
sis 19R22 (Fig. 2), described the
condition as being similar to “hunt-
ing” of the horizontal AFC circuit,
giving a wavy appearance to all
upright lines in the picture. How-
ever, he noticed that the condition

was unaffected by disabling the
horizontal AFC phase detector;
furthermore, the horizontal scan-

ning lines in the raster appeared
uncven, or ragged at the edges, on
vacant channels. From this added
cvidence, he concluded he didn't
have a sync problem. But he wasn’t
too familiar with the sine-wave
horizontal oscillator used in this
set, and he was further thrown off
balance by the fact that the hori-
zontal instability got worse as the
brightness control was turned down.
Thus, the simple question, “Where
can | scope the chassis to find this

trouble?” turned into a real poscr.

It doesn’t seem that the hori-
zontal oscillator and the brightness
control circuit would have much in
common. but careful study of the
schematic reveals a couple of pos-
sible paths for interaction in this
set. The more direct of these is via
the 245-volt B+ line. In Fig. 2.
note that the brightness control is
in the CRT cathode circuit, which

also carries a vidco signal. The
lower the brightness setting, the

closer the arm will be to the 245-
volt end of the control. If the B-i-
line were not well filtered. traces
of vidco {(or hum) could possibly
appear at the plates of the hori-

zontal oscillator and the AFC
stages.  These  unwanted  signals

could cause slight disturbances in
the horizontal oscillator, leading to
displacement of some scanning lincs.

We could casily check a suspi-
cion of this by scoping the 245-volt
line dircctly at the plate of the
horizontal oscillator. More than the
normal [-volt ripple, or random
pulses of  high-frequency  hash.
would be signs of incomplete fil-
tering. If the higher video frequen-
cies were the only problem. they
could be suppressed by connecting
a small capacitor (1000-mmf ce-
ramic) from the 245-volt end of the
brightness control to ground.

A less direct sourcc of inter-
action between the horizontal
sweep circuit and the brightness
control is via the flyback and boost
circuits. With the brightness turned
down. the flyback would be more
lightly loaded. and its operating
conditions would change. It’s pos-

e Please tirn 10 page 83
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Fig. 2. Horizontal instability grew worse with brightness turned down
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cuits

Some servicemen seldom see or
hear of a high-frequency radio-
telephone. Others — particularly
those near ocean, lake, or river
ports—are frequently called upon
to service these units. Each radio-
telephone consists of a transmitter
and receiver, usually operating at
frequencies between 2 mc and 20
mc. The receivers ordinarily are
sensitive, selective superheterodyne
types, which offer few problems to
the experienced communications
technician; except for frequency,
they are little different from broad-
cast receivers, or from VHF com-
munications receivers.

The transmitter, however, may

Tuning the Buffer-Driver

A simplitied schematic diagram
of the buffer-driver stage is shown
in Fig. 1. The crystal-controlled
signal is coupled from the oscillator
by C1 to the grid of buffer-driver
tube V1. When the transmitter is
on “standby” (ready to operate),
the plate and screen voltages are
applied to the tube; but there can
be no conduction until the cathode
circuit is completed through the
contacts of keying relay K1. When
the keying relay closes, V1 con-
ducts and amplifies the signal. h

Channel switch S1 is set for the
desired channel. Other sections of
this switch choose the desired crys-

TUNING HF Transmitters

Adjusting the tuned cir-

is an excellent

troubleshooting method.

by Forest H. Belt

be another matter. High-frequency
(HF) transmitters involve unusual
tuning procedures, particularly in
the output circuit. And, since tun-
ing is an excellent way to isolate
trouble in a transmitter, the com-
munications technician must under-
stand the techniques and peculiari-
ties of tuning these units.

HF transmitters used in marine
radiotelecphones and in  industrial
systems—and those used in the
Amateur Radio Service by “hams”
—are similar in most respects, and
can all be serviced and tuned in
the same manner. As an example,
let’s examine the circuits and tun-
ing of a typical 150-watt marine
radiotelephone transmitter.
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tal in the oscillator section, which
controls the frequency. Sections B
and C select the correct trimmer
(C6 through C10) and the proper
coil tap (on L2 or L3) to form a
resonant tank circuit at the chosen
frequency. The buffer-driver plate
load can be tuned for maximum
cfficiency on each channel, by ad-
justing the associated trimmer.

A metering point is provided in
the cathode circuit, primarily for
testing whether the stage is oper-
ative. For checking the effects of
tuning, a better metering point is at
the PA grid—the grid-drive meter-
ing point. The buffer-driver plate
tank should be tuned for a maxi-
mum transfer of energy into the

grid of the power amplifier.

In actual practice, the best begin-
ning for overall transmitter tune-up
is to tune the buffer-driver for
maximum PA drive on each chan-
nel. This assures that the power
amplifier (which depends on grid
current to develop its bias) will not
be damaged during subsequent ad-
justment. Incidentally, a precaution
is in order: You'll notice that B+
is present on both sides of the buf-
fer trimmers; so, to avoid a nasty
shock, be sure to use a screwdriver
with an insulated handle.

Some HF transmitters, instead of
having a trimmer-and-coil combi-
nation for each channel, use broad-
band coils to cover groups of
frequencies. In Fig. 2, a buffer-
driver is shown which uses this
type of plate-tuning circuit; the
plate tanks consist of one capacitor
C6) and a coil for each group of
frequencies in the marine HF band.
With this arrangement, you merely
set the trimmer to mid-range and
then adjust each coil for maximum
PA-grid indication; for each, use a
channel whose frequency is near
the center of the coil’s range. If any
coil has to be set near the end of
its slug travel, you can retune trim-
mer C6, but then you’ll also have
to adjust each of the other coils.

As mentioned before, tuning has
proved to be the quickest way to
make sure an RF circuit is func-
tioning properly. If the buffer-
driver stage fails to respond to
tuning, first check to see if the
oscillator is functioning—by check-
ing for a negative DC voltage at
the oscillator grid. If this is incon-
venient, another method is to meter
the cathode current of the buffer
stage while wiggling the oscillator
crystal in and out of its socket. If
the oscillator is functioning, the
cathode current of the buffer stage
will change when the crystal is re-
moved from its socket. Next, you
can watch for the very slight dip in
buffer cathode current that will
normally occur when the plate tank
is being tuned. If these tests prove
the oscillator and buffer are okay,
perhaps the trouble lies in C5 or
in the PA stage itself.

—_—

Understanding the Output
Network

The output tuning system is
probably the least understood sec-
tion of HF transmitters. To see



why, let’s consider the antenna for
a moment.

Most high-frequency transmitters

are designed to feed a straight-wire
antenna—hung in “free space.”
Such an antenna should function as
a quarter-wave radiator, similar to
a VHF whip, but the physical
length at HF frequencies introduces
a problem. For example, a long-
wire antenna for the ship-to-ship
frequency of 2638 kc would be
approximately 350" long. At one of
the higher ship-shore radiotelephone
frequencies—8023.5 kc—a reso-
nant quarter-wave antenna would
measure more than 115, This is
a wide range of antenna lengths,
any of which are too long for prac-
tical use on shipboard.
" The answer to this problem is to
provide, within the transmitter, an
inductance that will add to the
physical length of a practical an-
tenna to make it resonant to the
desired frequency. Since most trans-
mitters cover several frequencies, a
tapped coil can be used and the
correct tap set for the amount of
inductance needed.

But the problem is not entirely
solved, even yet. Suppose a 60’
antenna is provided—a common
length. A practical coil will not
cover the range of inductance
needed to resonate the antenna at
all the frequencies from 2 mc thru
20 mc. So a compromise s
reached: The lower frequencies are
coupled to the antenna in such a
way — called “current-feeding” —
that the antenna acts as a quarter-
wave radiator. The higher frequen-
cies are fed to the antenna so it
acts as a half-wave radiator—called
“voltage-feeding” the antenna. Be-
cause of these differences, a change
in procedure is necessary in tuning
the higher-frequency channels.

One more point should be con-
sidered by the communications
technician who is tuning a high-
frequency transmitter. At frequen-
cies above 4 mc, the loading effect
of the antenna affects the tuning
of the power-amplifier plate tank.
Therefore, tuning procedures are
divided into three categories: the
2-4 mc range, where the antenna
doesn’t affect the final stage; the
4-6 mc range, where antenna ef-
fects must be considered; and the
above-6 mc range, where the an-
tenna must be voltage-fed, altering
the tuning procedure.

Tuning the Output Stage

The first step in tuning the power
amplifier is to check the PA drive
on each active channel of the trans-
mitter to be sure it is sufficient.
Fig. 3 shows a simplified schematic
of the power amplifier. L1 is the
grid load for RF signals, while R1
acts with Cl to develop grid-leak
bias from grid current that is drawn
on positive peaks of the input sig-
nal. In practical transmitters, V1
may actually be more than one
tube. In one 150-watt transmitter,
four tubes are used—in parallel—
for the power amplifier stage. The
tubes are paralleled element to ele-
ment, except that each tube has
parasitic-suppression networks (R3
and the R2-L2 combination) and
each has its own cathode-bypass
capacitor (C3 and C4).

The plate and screen circuits
receive B4 from the modulator
stage, with the voice modulation
already impressed on it, to provide
combination plate and screen mod-
ulation. L3 serves as an untuned
plate load, but the RF energy is
coupled by C6 to the plate tank
circuit.

Fig. 4 depicts the two output cir-
cuits used in a typical wide-range,
high-powered HF transmitter. The
circuit in Fig. 4A is used for fre-
quencies from 2 mc to 6 mc; above
6 mc, the circuit in Fig. 4B is used.
Switching between the circuits is
automatically taken care of by
channel-selector switch S1. Now,
let’s see what steps must be taken
to properly tune these output
circuits.

2 mc to 4 mc

As long as Sl is turned to chan-
nels which operate on frequencies
between 2 mc and 6 mc, the cir-
cuits are connected as shown in
Fig. 4A. The plate-tuning tank con-
sists of coil L4 and one of capaci-
tors C7 through C9.

For frequencies below 4 mc, the
antenna is best disconnected during
PA plate tuning. The PA cathode
current is the monitoring point
throughout the PA and antenna
tuning procedures.

To start the procedure, the tun-
ing capacitor is set to mid-range.
From the F section of Sl1, taps for
L4 are provided so the PA tuning
capacitor and L4 will resonate at
the frequency which occupies that
channel. This tap is moved up or
down on L4 until the point is found
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Fig. 1. Buffer-driver stage with separ-
ate ftrimmer for every frequency.

where the PA cathode current is at
its minimum, which indicates reso-
nance of the power-amplifier plate
tank. These steps are repeated for
each channel frequency below 4
me, before proceeding to antenna
adjustments.

With all channels below 4 mc
tuned for minimum plate current,
the antenna - coupling adjustment
should be reduced to minimum,
and the antenna reconnected. No
further adjustments need be made
to the plate tanks.

Next, antenna coupling is in-
creased until a slight rise is noted
on the PA cathode meter. This rise
occurs because the antenna is be-
ginning to draw power from the
power amplifier, resulting in higher
average plate current. Now the an-
tenna is getting some of the energy,
so the antenna-tuning control can be
adjusted for resonance at the chan-
nel frequency. This point can be
determined by noting the current
in the power amplifier. Since PA
current rises as more energy is
being radiated by the antenna, the
antenna-tuning control should be
adjusted for maximum.

Coupling can then be increased
bit by bit, readjusting the antenna
tuning each time—for these con-
trols have a certain amount of in-
teraction. Each model of transmit-

o Please turn to page 81

buffer-driver

complex
with coils for groups of channels.

Fig. 2. Less
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Disassembling

Motorized

TV Tuners

<] This tuner has its remote-control assembly mounted on the
rear, and held in place by three 4 ” hex-head screws. The chan-
nel-indexing wheel is held to the tuner shaft by a small set screw.
When this screw is loosened (with long-nose pliers), the wheel can
be removed along with the coupling shaft. After the wheal and
shaft are siipped out of the way, removing the 1.~ screws will
release the motor-and-switch bracket,

Before disassembly is started, it is wise to mark the tuner
and coupling shaft with a colored crayon. This precaution can
prevent incorrect reassembly, in case the position of the tuner
drum or the remote assembly is shifted while the twe components
are apart. In some tuners, however, you needn’t be concerned
with this, because a flatted side on their shafts makes it im-
possible to attach the remote unit incorrectly. If you’re not sure
of the shaft type, don’t take a chance—mark the right position
at the start.

When reassembling this type of remote control, don’t tighten
the 14” screws until you've made sure the indexing wheel is
correctly installed just behind the indexing-switch bracket,

4r The indexing wheel far this remote-control assemhbly is bocated on the front of the tuner, and the motor is mounted
separately cn the rear. Remeval of the motor-and-gear-train assembly is a bit simpler than in the unit discussed be-
fore; only twae metal screws need to be removed to unfasten the motor from the tuner. These scraws, however, have
spacers and pressure springs to form a nonrigid shock-absarbing mount, eliminating the possibility of the motor bind-
ing. (Shodk mounting is accomplished in some similar units by the use of subber grommets.) The gear-train box on
this remote connects diredly to the tuner shaft by a coupling cam {a part of the gear box).



For the average TV customer, who likes to sit back and adjust the re-
ceiver with the flick of a switch, remote control is o good idea; for the serv-
iceman, howaver, it can create problems. One of these is the purely mechani-
cal problem of working on tuners that have a remcte-tuning apparatus at-
tached. This unit always consists of the same major sarts—motor, drive mech-
anism, switcher, and relays. However, these electiomechanicel components
differ in the manner by which they uare removed from the tunar.

This different type of remote control has the indexing wheel, ™
switches, and motor attached to a single assembly. Two metal
screws (14”7 heads) are used to fasten the complete unit to the
tuner. Several smaller zarts on the main assembly — switches,
cams, or index wheel — can be individually replaced.

Notice the small coupling sleeve which cennects the motor to
the tuner shaft; it’'s made from a fiber-like maiericl. This is one
of those tuner shafts with flat edges on both sides, so take the
pre:auiio-ary measures mentioned berore and mcrk the shafts.

The hzx-hecd screws located arourd the irdexing wheel are
used tc select -he channels on which the tuner will stop. When
these s:re ws are turned all the way in, t1e threaded ends confact
and opzn the indexing switch, which oper; the motor circuit and
stops funer rotction. Indexing needn’t be distuibed when you re-
move the control assemkly from the tun=i

li’'s a good idea, since the remote coatral has a number of
switches and wres, to ke sure all the wires are dressed properly
awcy fror- any movirg part.

4™} This remote control has separate indexing and motor units, and appears to be a little more involved than the
others. Bu$, as in all such jobs, a closer lock—before you start taking it apari—can make your job a lot zasier.

Remeving the motor-switch assemkly is a two-step procedure: First remove the small “C’* washer holding the
standby-switch actuator (a black plastic zrank) and slip the actuator fiom the tuner snaft. Next, remove the iwo screws
that hold the motor-gear train assembly to the tuner; the assembly can then he pulled off the tuner shoft. The two
screws Bave spacing sleeves like one of the other semotes, and use rubber grommets for shock mounting.



.
[
w

QUICKER SERVICING

by Wayne Lemons

Transistor radios often exhibit
that “not quite right” quality which
makes the technician wonder wheth-
er there is trouble in the set or if
perhaps it is just suffering from de-
sign limitations. Unfortunately, it is
easy for him to tell the owner the
radio is performing “as well as can
be expected” and let it go at that.
However, the customer often knows
“it’s not as good as it used to be,”
and a better answer is needed to
keep him happy. That answer may
be among the following hints on
how to find and cure faults that
limit transistor-radio sensitivity. We
shall discuss the effects of misad-
justment and component failure, as
well as the “design” angle.

Align and Track

Except for weak batteries, per-
haps the most common cause of
poor sensitivity is poor alignment
or tracking. This occurs even with
new radios, causing one radio to be
less sensitive than another of the
same model. Therefore, an overall
alignment check is a good way to
start troubleshooting any radio that
is not performing up to par.
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Aligning

A tunable signal generator and an
output meter are the best instru-
ments to use for peaking the IF
transformers. A good alternative to
the output meter is a milliammeter
in series with the power supply,
since most transistor radios have
class-B output stages and draw the
most current when the output from
the radio is at maximum. A simple
noise generator will sometimes suf-
fice as a signal source, because only
a slight touch-up is likely to be nec-
essary. It is unusual for the trans-
formers to be far off frequency;
ordinarily, they simply are not all
on the same frequency.

Tracking

The term “tracking” means the
proper adjustment of the antenna,
RF, and oscillator circuits so the
sensitivity of the radio is constant
from one end of the dial to the
other. A noise- or harmonic-type
generator has definite advantages
for determining whether a set needs
tracking adjustments. More specific-
ally, the use of a harmonic genera-
tor makes it unnecessary to ‘“‘rock”
the tuning capacitor of the radio

CcLIP O—MD—'VW——O PROBE

while making adjustments. Just turn
the generator on and allow it to
radiate into the radio—it is not even
necessary to make a direct connec-
tion.

Tune the radio to the low-fre-
quency end and see if you can peak
the oscillator trimmer for maximum
noise. If you can peak the noise
with the trimmer, there will be no
need to adjust the oscillator coil—
unless the dial calibration has been
drastically upset. If you can’t find
a noise peak, then set the trimmer
near the midpoint of its rotation and
adjust the oscillator coil for maxi-
mum noise output from the radio.

After peaking the low end, turn
the radio dial to the high-frequency
end and adjust the antenna and RF
trimmers for maximum noise. Once
you get peak noise at both ends of
the dial, the radio is tracking and
will have its best sensitivity over the
entire band. If the radio will not ad-
just for a peak at either or both
ends, look for trouble in the an-
tenna coil, oscillator coil, or tuning
capacitor.

The noise- or harmonic-generator
method of tracking has the advant-
ages of being both fast and accur-
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Fig. 1. Leaky capacitors in mixer-oscil-
lator stage can cause low sensitivity.
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Fig. 2. Simple test device for finding
optimum bias on a transistor stage.



ate. You can “track” a radio, or
determine that it doesn’t need it, in
less than two minutes—once you
get the “hang” of it. Each radio you
repair should be given an alignment
and tracking check, if you want the
radio to be really “hot.”

Electrolytics

Open electrolytic capacitors are
a common cause of low sensitivity.
Often, an open electrolytic will
cause ‘“‘motorboating,” but in other
cases it will simply reduce the audio
output level.

There is ne simpler or more dra-
matic way of checking electrolytics
than by the “shunt” method. When
you have a weak radio, and track-
ing seems normal, try bridging
across each electrolytic in the cir-
cuit, both coupling and bypass. If
you get a noticeable improvement,
it is likely the capacitor you shunted
should be replaced.

Leaky electrolytics in certain cir-
cuits can also cause loss of sensitiv-
ity. (A couple of examples are
pointed out in Fig. 1.) To check a
leaky capacitor in a transistor radio,
one end must usually be discon-
nected. However, measuring the
voltages on transistor elements—
especially the bias voltages—will
often pinpoint the faulty unit.

Transistors

The “universal” replacement
transistors introduced by several
manufacturers and packagers often
work as well or better than the
originals, but on occasion they can
also cause lowered sensitivity. Just
because a transistor has the same or
greater beta than the original tran-
sistor is no assurance that it will
have as much or more gain in a
specific circuit. This is especially
true of mixer, IF, and RF transis-
tors because the input and output
impedances of the circuit, and the
internal capacitances of the transis-
tor, usually have more effect on ac-
tual gain than does the beta.

Bias Voltages

Transistor bias is measured be-
tween the base and emitter, and is
usually .15 volt or less. However,
if the schematic calls for .2 volt
bias and you have only .09 volt, it
does not necessarily indicate that
anything is wrong with the circuit,
even though too little or too much

bias can definitely reduce transistor
gain. *

Tke device shown in Fig. 2 can
be used to determine whether the
existing bias is correct. (If you own
a resistance substitution box, it can
be used in most circuits to accom-
plish the same thing.) The resistor
in the probe prevents accidentally
shorting some circuit, and furnishes
isolation so the device won’t cause
instability in the circuit when it is
connected.

To use the bias checker, connect
the clip to one side of the battery
power supply, and touch the probe
to the base connection of the stage
you wish to check. Slowly turn the
shaft through its range, while listen-
ing for increased output from the
radio. If there is no improvement,
connect the clip to the other termin-
al of the battery and repeat the pro-
cedure. If there is still no improve-
ment, or if it is only slight, it is safe
to assume the bias voltage on that
stage is okay. If there is a signifi-
cant improvement at some potentio-
meter setting, measure the potentio-
meter resistance and connect a re-
sistor permanently into the circuit.

These bias tests should be made
with a weak station tuned in, to
make sure you are not merely de-
feating the AGC action by chang-
ing transistor bias. You should also
check for defective parts in the cir-
cuit, because an open or off-value
resistor, a leaky coupling or bypass
capacitor, or a defective transistor
can cause incorrect bias on a stage.

IF Transformers

Low sensitivity can often be at-
tributed to either poorly designed or
defective transformers. Some early
transistor sets used transformers
that were deliberately mismatched
to prevent oscillation in the IF
stages. The sensitivity of some of
these old sets can be improved by
replacing the original IF trans-
former and transistor with newer
tvpes. However be sure to change
both, since replacing one without
the other may not be effective.
Obviously, this is an expensive way
to repair a radio, and may not be
worth the time and effort; but if cost
is no object, sensitivity can often
be appreciably increased in this
manner.

If the set squeals and whistles
after the new transformer-transistor

combination is installed, you may
have to neutralize the circuit; Fig.
3 shows how this can be done. Most
circuits of this type can be satisfac-
torily neutralized with a 5-mmf
capacitor; then the transformer can
be peaked without causing “birdies”
or “howling” effects.

In well-designed modern sets, de-
fects in IF cans often reduce sensi-
tivity. For instance, a transformer
with even one shorted turn will sel-
dom peak properly, and is not likely
to transfer the signal as it should.
When you are unable to bring an
IF transformer to a sharp output
peak, it is a good indication the
unit is defective. If the slug hasn’t
previously been adjusted (it may
still be sealed, for example), you
shouldn’t have to turn it much more
than a quarter turn to obtain a peak
in receiver output.

Don’t, however, let yourself be
fooled by what seems to be a signal
loss through an IF transformer; all
transistor IF cans display a voltage
loss. If you are injecting a signal, or
using a signal tracer, you will find
more voltage at the input (collector
circuit) than at the output (base
circuit), because the base circuit has
a much lower impedance. Always
remember—a transistor IF trans-
former reduces the signal voltage,
although the signal current is
stepped up.

Emitter Bypassing

Almost any emitter resistor that
is not bypassed will lower the gain
of that stage. In RF, mixer-oscil-
lator, or IF circuits, the value of
bypass capacitors may be .1 mfd,
or less. They can be tested with a
similar capacitor, by the same
“shunting” method suggested for
electrolytics. Leaky bypasses can
also alter the bias on a transistor

e Please turn to page 78

W

s Shiau:

Fig. 3. Neutralizing capacitor Cn can
be added to suppress IF oscillations.
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In theory, figuring his income-
tax payment is simple for the self-
employed television serviceman. He
merely deducts his cost of doing
business from his gross income, and
pays a portion of whatever is left
to the Federal government.

In actual practice, however, the
problem is somewhat more in-
volved. Every business has certain
costs that apply only to that partic-
ular operation. The television serv-
ice business has income-tax prob-
lems that are different from those
of the doctor or grocer across the
street, and every television service-
man has individual tax circum-
stances that set him apart from
other television servicemen.

There are a number of important
factors that are likely to affect
your tax return. Some of these
factors, if you understand them
more clearly, may even lighten your
tax burden. Perhaps you use a tax
accountant or an attorney to pre-
pare your returns. If so, good. But
you should still know something
about how your income taxes are
figured. Anyone who prepares your
returns for you must work from in-
formation that you provide. And a
knowledge of income-tax proce-
dures may help you find ways to
keep your records more efficiently
throughout the year, and result in
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minimizing

INCOME
TA

PROBLEMS

easier tax-return preparation.

The factors of income-tax prep-
aration most important for you to
understand are: record keeping,
estimating taxes, figuring deduc-
tions, and calculating depreciation.
Let’s take a more detailed look at
these four vital areas of income-tax
procedure.

Record Keeping

For tax purposes, it is important
to note the statute of limitations on
tax-return investigations, because
this indicates the length of time you
should retain your bookkeeping

Table |
Tax Record Check Llist

Do you

(1) maintain records of all taxes
withheld?

(2) keep detailed records of pay-
roll taxes?

(3) keep receipts for entertainment
and travel expenses?

(4) show purchase date and cost of
each asset?

(5) classify your accounts and post
every expenditure to the correct
account?

(6) pay as many of your bills as

possible by check?

deposit. all business receipts in

a bank account separate from

your own?

reconcile your hank statement

as soon as it is received?

(9) keep copies of your tax returns?

(7

~—

(8

~—

records. The normal time limit on
investigation of tax returns is three
years. However, if more than 25%
of your gross income is not reported
for some reason, the statute of lim-
itations is extended to six years. If
there is evidence of fraud, there is
no limitation. Therefore, you
shouldn’t be in a rush to throw out
your old records, since the Internal
Revenue Service has a number of
years after the due date of your
return to start asking questions.

The government doesn’t specify
the particular method you must use
in keeping your books, as long as it
is permanent, systematic, and con-
sistent. The requirement, then, is
that your tax be figured in accord-
ance with the method you regularly
use to keep your records. You can
use the check list shown in Table 1
as a refresher to help determine the
effectiveness (for tax purposes) of
your bookkeeping system.

Estimating Taxes

The requirement that self-em-
ployed servicemen must estimate
and pay their taxes in advance is
usually looked upon with great dis-
taste. However, it is not necessarily
as bad as it sounds. Under some
circumstances, penalties may be
charged for an incorrect estimate,
but there are ways of avoiding this
risk.

Who Must Estimate

An independent serviceman,
whose income is not subject to with-
holding tax, must file an estimate
if his gross income is greater than
$600 multiplied by the number of
his exemptions, plus $400.

For example, suppose you are
married, have four children, and
a gross income of $4000 or more.
(6 exemptions X $600 = $3600.
$3600 4 $400 = $4000.) There-
fore, on April 15th you must file a
Declaration of Estimated Tax. At
this time, you may pay your full
estimated tax for the year. Or, you
may pay only Y4 of it at that time,
and follow up with quarterly pay-
ments on July 15 and October 15 of
the current year, and on January
15 of the following year.

You may wonder, “What hap-
pens if 1 underestimate my tax for
the year?” The penalty regulations
for underpayment have been de-
signed specifically to discourage
such deep thinking. If the Internal



PRETTY
as a picture

...TOUGH
as nails!

Model 641

@

SETTING NEW STANDARDS IN SOUND

THE NEW ELECTRO-VOICE
MODEL 641 AND 634
UTILITY MICROPHONES

Now! An exciting new answer to your most
demanding microphone needs! The Electro-
Voice Model 641 and 634 utility micro-
phones. Handsome new style wedded to
rugged, dependable performance. Looks
good anywhere . ..sounds great everywhere'!

Specify the Model 641 for floor or desk
stand use in school sound systems, tape
recorders or industrial applications. Choosc
the Model 634 for custom mounting on
boom or goosencck in language laboratories,
paging systemis or wherever semi-permanent
mounting is required.

Identical except for mounting, the 641 and
634 both feature a precision dynamic element
with remarkable E-V Acoustalloy® dia-
phragm for smooth, peak-free responsec and
unparalleled reliability despite high shock,
moisture or heat. The generous diameter
plus a high-cnergy magnetic structure otters
excellent sensitivity for every application.

The precision dynamic element is carefully
“packaged” in modern, unbreakable Cyco-
lac* plastic combined with a satin-chromium
finished, high-density die casting that soaks
up abuse yet stays attractive for years.
Handy on-off switch is included. Choice of
high- or balanced low-impedance models.

In every way these fresh new dynamics sct
new standards of appearance and perform-
ance . . . yet the price is surprisingly low!
The result of advanced engineering plus the
most modern and efficient production facil-
ities in the industry ! Make the Electro-Voice
Models 641 and 634 your new standards of
utility microphone cxcellence, today!

*7 M. Borg-Warner

g Model 634
Eshea]
SPECIFICATIONS: Response \
000 cps. Omni-directional. 4

70 ©ps

Sensitivity -67 db (l ref. 0 dt

1 volt/dyne/cm?), Available Hi-Z or
balanced 150 ohms. 641: 5/8”-27 mounting,
6-foot cable with connector at microphone.
$35.00 List. 634: 5/87-27 thread at back,
6-foot cable coaxial with mounting thread.
$31.50 List. (Normal trade discounts apply).

ELECTRO-VOICE, INC.
Dept. 232R, Buchanan, Michigan



WHY SERVICEMEN SAY

OLYMPIG'S
RELIABLE!

Q mEhy

Y

"_ ....---ﬂ'

\ proved for 28 years in over
2,000,000 American homes!

When servicemen discuss
Olympic, you hear ‘‘Easy to
service!” .. . ""Dependable!" . ..
“Top performance!’” That's be-
cause Olympic builds sets with
the serviceman in mind! Every
Olympic, from portable to com-
bination, delivers profit-protect-
ing, service-saving dependability
..performance that has been

And servicemen like the extra
quality of Olympic components
. power transformers, frame
grid tuners, circuit breakers . . .
with the famous Olympic hand-
wired chassis that makes
trouble-shooting a breeze!

Remember . . . every Olympic carries this famous Guarantee of Quality!

Q\\“»‘ OR PERFORMANCE DFFQ»
/‘

Q%
Good Housekeepmg

2
(.
2

X
o

s, CUMRANTEES %“\g‘v*
“MENT R REFUND TO OO

m T A A

OlYI%IPiCE

world’s leader in combinations
/

LEAR SIEGLER, INC. OLYMPIC RADIO & TELEVISION DIVISION
OLYMPIC BUILDING + LONG ISLAND CITY 1, N. Y.
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Revenue Service finds any payment
less than 70% of what it should
have been, you may be assessed a
penalty of 6% on the amount of
underpayment. However, this does
not necessarily mean you will be
assessed a penalty if you have a
better business year than you ex-
pected when you estimated your
tax. Therc are several ways to avoid
a penalty.

Methods of Estimating

You may file umended returns. If
you check your income rate each
quarter, and find it running higher
than you expected, you may file an
amended return and make addi-
tional tax payments. Bear in mind
that your payments must always
amount to at least 70% of the
actual tax.

You may base your estimate on
last year’s income. This method is
probably better for most television
servicemen, because it eliminates
much of the guesswork that may be
involved in making an estimate.
Furthermore, although you still
make quarterly payments, you are
not liable for a penalty at the end
of the year if your income happens
to exceed last year’s.

Under this plan, if your income
falls off during the year, you may
file an amended return at the end
of any quarter and pay a smaller
amount. However, if you file for a
reduced tax, take care to stay within
the 70% limitation. By the same
token, if your income goes up, you
should file an amended return and
pay the additional amount.

You may base your estimare on
last vear’s actual tax. This dif-
fers from the above plan in that
this method does not consider the
current year’s deductions. Simply
divide the amount of tax that you
paid the previous year by four,
and pay at least 70% of that
amount each quarter. When you
file your return on April 15th of
the next year, you will have to
make up whatever amount, if any,
is necessary to pay your full tax,
but no penalty will apply.

You may base your estimate on
known earnings. In other words.
you can figure your actual income
from January Ist to March 3lst,
the first quarter. Multiply this
amount by four to arrive at an
estimated annual figure, and com-
pute the annual tax you should



pay for the year. Divide the annual
tax figure by four to determine the
quarterly payment, and be sure you
pay at least 70% of that amount
each quarter.
You may pay 90% of the tax due
on vyour total current earnings at
the end of each quarter. This
method is favored by some account-
ants. However, it is tricky and com-
plicated, and is advantageous only
if you have your highest rate of
income during the first quarter of
the year, with no likelihood of
continuing at that rate. Otherwise,
it may be difficult to meet the high-
er tax payments later in the year.
No matter what system you use
to figure your estimate, your total
tax liability will be the same. De-
pending on your own circumstanccs,
however, one particular method may
be easier for you to handle during
the tax year. All five methods should
be considered, and the one chosen
that is best for you.

Deductions

Naturally, deductions will vary from
one service business to another,
and certain of them are easily over-
looked. Before pointing them out,
however, a word about proving de-
ductions: A cancelled check is not
proof of a deductible expense. In the
suspicious eyes of IRS, a cancelled
‘check means only that a check has
been cashed in the amount shown,
not necessarily for the purpose
claimed. If you want to be safe,
therefore, you should have an in-
voice to back up every cancelled
check.

Let’s look at some typical deduc-

tions:
Office Space—If you operate your
business from your home (and own
the property) you may take part of
the depreciation as a business de-
duction. For instance, if you have
a seven-room home, and use one
room as an office and shop, you
can figure depreciation for the en-
tire house and use 1,/7th of it as a
business deduction.

If you rent your home, and work
from there, you may deduct a share
of the rent. You can also deduct the
proportionate cost of heat, light. re-
pairs, depreciation, or any similar
items not paid for by the owner.
Telephone Service—If you have a
telephone that is used for both busi-
ness and personal calls, you may de-

?dwﬁﬁmw

CASTLE

TV TUNER SERVICE CENTERS

m Compare the Quality

What price quality? We could ‘“just repair” your
tuner for less that $9.95 . . . but, the little extra you
pay for a Castle Overhaul buys a lot of quality. And
don’t forget the “Big Bonus” you get on a UV com-
bination . . . a double portion of Castle quality for
the same price.

And remember . . . in over a decade of service
in this specialized field, there has been no in-
crease in the Castle Overhaul charge of $9.95.

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; in-
clude tubes, shield cover and any damaged parts
with model number and complaint.

Send for FREE Mailing Kit and complete details.

See map for (astts Canton. Serving Qou

Pioneers in TV

Tuner Overhauling

CASTLE TV TUNER SERVICE, INC.
5701 N. Western Ave., Chicago 45, lllinois
653 S.Palisade Ave.,Cliffside Park, New Jersey
In Canada: 136 Main St., Toronto 13, Ontario

February, 1963/PF REPORTER
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Only Sylvania receiving tubes

IA\

(TN
- SYLVANIA

ELECTRONIC TUBE
ELECTRONIC TUBE

LIFE-BOOST* CATHODE...a big bonus in tube quality

Sylvania’s exclusive LIFE-BOOST Cathode is putting new life into tubes—and sales. This latest evidence of
Sylvania leadership in tube technology offers benefits you can really sell: it virtually eliminates performance
slump, a major cause of profit-stealing callbacks. Besides stability, it produces significantly better tube life and
uniforrmrity. More than 90 types already have LIFE-BOOST, with more on the way...and it’s being heavily promoted
in national magazines and by mail. *tragemar
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give you these 2 hig bonuses:

THE SPERRY AND HUTCHINSON COMPANY
ESTABLISHED 1826

Here's another big reason to go with Sylvania. S&H Green Stamps, exclusive with participating Sylvania Distribu-
tors, are given free to dealers with the purchase of Sylvania receiving tubes. They add up fast, especially when
they’re combined with stamps from the grocer and other merchants who give S&H Green Stamps. And the family
can select gifts from a 144-page S&H Catalog full of everything from home furnishings to furs.

GO WITH SYLVANIA—TO PROFIT!

GENERAL TELEPHONE € ELECTRONICS
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R
NEED
TRANSFORMERS?

YOU NAMEIT...
MERIT MAKES IT

* Power ® Modulation
® Rectifier ® Audio Output
* Vibrator ® Vertical Output
* Step-up, Step-down * Filter Choke
®* Photo Flash * Tube to Line
® Isolation * Constant Voltage Line
® Driver * Transistor
... and others

JOB CALL FOR COILS?

YOU NAMEIT ...
MERIT MAKES IT

Horizontal Output, Deflection Yoke, Width and Linearity,
Antenna, Oscillator, Peaking, Interstage, Ratio Detector,

Quadrature, IF Transformer
. and others

SEE MERIT’S COMPLETE LINE OF QUALITY
COMPONENTS IN THE NEW MERIT CATALOG
AND REPLACEMENT GUIDE

Contains 19,492 easy to find manufacturer’'s part numbers
to Merit equivalents. Merit’s exact replacements mean
fewer callbacks, ease of installation, plus TOTAL SERV-
ICE VERSATILITY.

YOU NAME IT ...
MERIT MAKES IT

MERIT

COIL AND TRANSFORMER CORPORATION

MERIT PLAZA HOLLYWOOD, FLORIDA
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duct a proportionate amount of the
cost. If you have a separate phone
for business, you may deduct the
entire cost.

Vehicle Expenses—If you use your
automobile partly for business, you
may deduct a portion of the cost of
gas, oil, insurance, license, repairs,
tires, and depreciation. Simply fig-
ure what portion of its use can be
classified as “for business.”
Salaries and Wages—If you have
others working for you, their pay
must meet certain requirements in
order to qualify as a deductible
business expense. Their wages must
be for necessary work actually per-
formed, must be reasonable in
amount, and must be paid or in-
curred during the tax year. The only
“catchy” point in this list is the stip-
ulation that compensation paid must
be reasonable. If pay is excessive,
only the part that is nor excessive
will be allowed as a deduction. In
other words, if you pay your wife
$100 a week just to answer your
telephone, you could be in trouble
—at least with IRS.
Supplies—Materials that are used in
the operation of a television service
business are, of course, deductible.
This includes office supplies, chemi-
cals, solder, and other items not re-
sold.

Conventions and Meetings—If you
attend a convention or business
meeting that has to do with tele-
vision servicing, you may deduct the
expenses of travel, hotel bills, meals,
and so on. You may also deduct
the cost of entertainment, provided
you can prove the entertaining was
for the purpose of increasing your
business.

There are a few don’ts to observe
in this connection: Don’t deduct the
cost of taking your wife along with
you. Don’t deduct the cost of enter-
taining casual acquaintances. Don’t
deduct personal expenses, such as
sightseeing tours or a side visit to
Aunt Mabel.

Special Education — 1f you attend

| classes specifically to improve your

skills as a scrviceman, the cost is
deductible. However, if you attend
a course on bird watching, for ex-
ample, the cost is not deductible, be-
cause this would not increase your
business or professional skill.
Interest—You may deduct all in-
terest paid or accrued on any in-
debtedness of your business.



Winegards 2-Nuvistor
Colortron Antenna Amplifiers

Greatest 1-2
thalndus

/)

\,

Take your choice of Winegard's 2-nuvistor Colortron ¢r single-
transistor Red Head antenna amplifiers — both great — both troukle-free!
Both work with any TV or FM antenna. Here’s the story!

COLORTRON ANTENNA AMPLIFIER . . . ONLY $39.95 »
EXCELLENT FOR COLOR « WON'T OVERLOAD e« TAKES
UP TO 400,000 MICROVOLTS OF SIGNAL

FINEST ANTENNA AMPLIFIER MADE
. . . Because the COLORTRON amplifier
takes up to 400,000 microvolts of signal input,
strong local signals won’t overload and cause
interference on distant fringe stations. It takes
20 times more signal input than any transistor
antenna amplifier and without compromising
its ultra low noise ability to pull weak signals
out of the snow.

A special “lifesaver” circuit gives the 2 nuvis-
tors an expected life of 5 to 8 years. It’s the
only amplifier that’s completely weather-proof
—nothing exposed, even terminals are pro-
tected. Install it and forget it! Fits any TV or
FM antenna.

RED HEAD TRANSISTOR MODEL . .. ONLY §29.35
FOR COLOR AND BLACK & WHITE ¢ MOST RELIABLE
TRANSISTOR ANTENNA AMPLIFIER EVER MADE.

With the Red Head, you won’t have transistor
“pop-out” because of its special advanced
circuit that protects against lightning flashes,
precipitation static and power line surges.
Has high pass interference filter, 2-set coupler,
fully AC—no polarity problems. Tremendous-
ly effective in remote areas where all signals
are less than 20,000 microvolts. Uses latest
low noise MADT transistor. Bright red am-
plifier housing gives lasting product identifi-
cation. The Red Head supersedes Winegard’s
famous MA-300 amplifier.

For TV or FM—Model No. RD-300, single
transistor, takes up to 20,000 microvolts, 300
ohm input and output, $29.95 list.

Colortron Amplifiers are Available in 4 Models:

FORTV—Model AP-200N—twin nuvistor, takes
up to 400,000 microvolts, input 300 ohm,
output 300 ohm, $39.95 list.

FOR TV—Model AP-275, twin nuvistor, takes
up to 400,000 microvolts, input 300 ohm,
output 75 ohm, $44.95 list.

FOR FM—Model AP-320, twin nuvistor, takes
up to 200,000 microvolts, input 300 ohm,
output 300 ohm, $39.95 list.

FOR FM—Model AP-375, twin nuvistor, takes
up to 200,000 microvolts, input 330 ohm,
output 75 ohm, $44.95 list.

Write for technical data or ask your Winegard distributor.

Winegard s sysiems

~__Single Transi
Red Heai Anien

1gnal Punch

ard

nd Amplifier

There's a Winegard Quality Antenna
for Every Reception Need

COLORTRON ANTEKNA
Model C-44 « Gold Anodized  $64.35

COLORTRON ANTENNA
Model C-43 - Goid Anodized « $51.30

COLORTRON ANTENNA
Model C-42 » Cold Anodized « $34.35

COLORTRON ANTENNA
Model C-41 « Gold Anodized « $24.35




Table Il

Ite m: Signal Generator Cost: 8300 Salvage: $50
Cost Remaining
Tax Year Ie al Rate Deduction value
88 8 vage% (incl. salvage
1962 B 250 20% 850 #250
1963 250 20% 50 200
1964 250 20% 50 150
1965 250 20% 50 100
1966 250 20% 50 50

Other Taxes—Various local, state, and federal taxes
(other than income) may be deducted, as long as they
pertain to your business.

Depreciation

A discussion of deductions would not be complete
without a definition of capital expenditures. Since they
may be deducted only by using depreciation allow-
ances, the distinction between them and regular busi-
ness deductions is important. Capital expenditures con-
sist of money spent to acquire new property that will
have a useful life of more than one year for moncy

spent for permanent improvement which either in-
crease the value of the property or prolong its life.
Such a purchase is not a business expense.

There are several approved methods of computing
depreciation. Primarily, they differ only in the amount
that may be depreciated each year. The most common
is the “cost-less-salvage” plan (Table II) in which the
cost of the asset is recorded, a useful life is specified
(say, five years for a test instrument), and a salvage
value is assigned (what it’s worth at the end of its
useful life). The salvage is subtracted from the cost,
and the remainder is divided by five, to determine the
yearly depreciation figure. A tax accountant, with a
knowledge of your circumstances, can tell you if an-
other plan is better for you.

Conclusion

The Internal Revenue Service has over 50,000
agents auditing income tax returns. You may be sure
that your return will at least be added up to see if it
is mathematically correct. [If something is found that
appears to warrant further investigation, your return
will be turned over to an investigator, and you will be
called upon to answer some pointed questions. If you
want to be able to give sound answers to those ques-
tions, there are only two secrets: keep good records,
and know what you are talking about.

These suggestions will not make a tax expert out
of you, but it may put you on firmer ground in the
event the man from IRS should come to call. A

2 ELECTRIC
POWER OUTLETS

PLUS TV-FM
SIGNAL OUTLETYS j
SINGLE TV-FM
R SIGNAL
FITS STANDARD WAll BOX i OUTLET

NEW! Winegard TV-
FM Signal Outlets!

Look better, offer greater convenience
and versatility—Easy to install!

- ——

e |,
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¢ e
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Nylon plug has no-strip wire con-
nection — loosen screws, insert
twin-lead and tighten. Can’t pull
out. Prongs are spaced so it is

TV-FM SIGNAL
OUTLET WITH
ROTOR CONNECTION

T § ) s &
. il | il
!ag‘"‘

Winegard now offers a complete line
of TV-FM wall outlets with plug. They
are available with 117V AC electric
power connections plus a TV-FM sig-
nal connection in various combinations.
Or they can be bought as single TV-
FM outlets, with or without rotor con-

There’s an extra bonus of quality and performance in every Winegard product.

nection. All Winegard TV-FM outlets
are “fast connect”, require no wire
stripping—are available for both 75 and
300 ohm hook-up. Provides isolation
between sets preventing set interaction.

On your next home TV-FM system,
try Winegard signal outlets.

impossible to plug into AC out-
lets by mistake.

At your distributor or
write for spec. sheets and prices.

Mneyard

ANTENNA SYSTEMS
3009-2A Kirkwood - Burlington, lowa



Control
replacement:

It’s a snap!

WITH CENTRALAB'S
NEW

FASTATCH" II

CONTROL KIT

NEW CENTRALAB KIT PROVIDES
COMPREHENSIVE COVERAGE OF
SINGLE AND DUAL CONCENTRIC
CONTROLS. STOCK ADJUST-
MENTS ON YOUR PRESENT
CENTRALAB CONTROLS, TOO!

FASTATCH II gives you these new exclusive
features:

1. Just one control system for dual con-
centric or single controls.

2. Plug-in permanent locking shafts.
3. Universal terminals.

4. Both front and rear units accommodate
KR (snap-on) line switches.

e IT'S A SNAP to own! Trade-in your
present stock of Fastatch parts.

e IT'S A SNAP to use! Single and dual
concentrics snap together without tools!
Current cross-reference guide is included.
Choose from 6 types of universal shafts
for either singles or duals—shorten to
exact length for your specific needs. 139
exact shafts also available.

e IT'S A SNAP to guarantee! Assembled
units can’t loosen—shafts can’t pull out.

e IT'S A SNAP to store! Your Fastatch II
FRK-100 Kit is built into a heavy gauge
steel cabinet. All of your control needs and
your cross-reference guide are ready for
instant service.

27 assorted front controls 5 SPST on /off switches

9 assorted rear controls 2 DPST on Joff switches
40 assorted universal shafts for
singles and dual concentrics 1 DP on Joff switch
Packaged in heavy gauge steel cabinet: complete with current
cross-reference guides.

The FRK-100 KIT contains:

B-6307

Total Value: $55.80 Your money-
saving price: $48.55

LESS CREDIT for your Old F and R stock!
See your Centralab distributor!

THE ELECTRONICS DIVISION OF GLOBE-UNION {NC.
942B EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN
In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ontarig
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Make Room For
SPEAKERS

jsans
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Space - saving arrangements
give flexibility in planning.

by George F. Corne, Jr.

One of the major trends in high-
fidelity system design during the
past several years has been toward
smaller speaker enclosures, because
more people are discovering they
can find room for these space-sav-
ing cabinets.

High-fidelity systems used to be
purchased mostly by serious music
lovers, who insisted on near-perfec-
tion in reproduction of music. These
audio fans didn’t particularly care
how large the speaker enclosures
had to be, just so they were able to
handle the low bass tones in hi-fi
recordings. Recently, however, high
fidelity has greatly broadened its ap-
peal to people who are not that in-
terested in fine music. They wel-
come high-quality audio equipment
into their homes only if they can
find room for it in locations where
it will not be too conspicuous.

Finding the necessary space can
be a real problem, because modern

homes and apartments have little

room to spare for large, bulky
pieces of furniture. Even when there
is plenty of space, from a man’s
point of view, the lady of the house
often quells the idea of owning high-

fidelity equipment in massive-look-
ing cabinets; she insists on small,
dainty furnishings, and wants the hi-
fi to match the decor.

Problems due to a scarcity of
space have been further com-
pounded by the advent of stereo-
phonic sound. Stereo systems not
only require two sets of speakers in-
stead of one, but also demand rath-
er critical placement of speakers if
a pleasing stereo effect is to be
created in the favorite listening area.
The location of speakers in the
room, as well as the distance be-
tween them, makes a great differ-
ence in how the music sounds.

Separate high-fidelity components
lend themselves better to limited
space than ready-made consoles, be-
cause they allow more flexible ar-
rangements. For example, dual
speaker enclosures can be placed on
either side of a doorway or other
wall opening; or, they can be built
into a wall, closet, bookcase, or
room divider. Small speaker sys-
tems obviously can be adapted more
easily to a variety of clever space-
saving layouts—another reason for
their steadily rising popularity.

Manufacturer Home Entertainment Enclosures

Bookshelf Wall Ceiling

Argos Products Co. 600 S. Sycamore St., Genoa, lllinois

X X

Approved Products Mfg. Co., Div. of Wico Corp. 2907 N. Pulaski Road, Chicago 41, lllinois

X
X X

Citroen Electronics Corp. 729 N. Highland Ave., Los Angeles 38, California

Cletron Electronics Corp. 1350 W. Fifth Ave., Columbus 12, Ohio

» | ¢

Components Specialties Inc. 9 Kees Place, Merrick, L. 1., New York

EICO Electronic Instrument Co., Inc. 33-00 Northern Blvd., L.I. City 1, New York

Electro-Voice, Inc. Buchanan, Michigan

Fisher Radio Corp. 21-24 44th Drive, L. I. City 1, New York

Fourjay Industries 2801 Ontario Ave., Dayton 14, Ohio

Jensen Manufacturing Co,, Div. of The Muter Co. 6601 S. Laramie Ave., Chicago 38, lllincis

3¢ | D 3¢ | D¢ | X¢

Lowell Manufacturing Co. 3030 LaClede Station Road, St. Louis 17, Missouri

Oaktron Industries, Inc. Route 3, Highway 69 South, Monroe, Wisconsin

Quam-Nichols Co. Marquette Road at Prairie Ave., Chicago 37, illinois

Sherwood Electronic Laboratories Inc. 4300 N. California Ave., Chicago 18, lllinois

3¢ | D¢ 2| D¢ | p¢ | D¢ 2| D¢ | D¢ | ¢ | ¢
»

Soundolier Inc. 9380 Watson Industrial Park, St. Louis 26, Missouri

University Loudspeakers 80 S. Kensico Ave., White Plains, New York

Utah Electronics Corp. Huntington, Indiana

V-M Corporation Benton Harbor, Michigan

| ¢ ¢ | 2| ¢

Wald Inc. 119 Prospect Ave., Burbank, California

Wilder Engineering Products 1253 W. Diversey, Chicago, Illinois

> | 3¢ | D¢ | ¢ | ¥

»
| ¢




LOW POWER PNP MEDIUM POWER PNP HIGH POWER PNP LOW POWER NPN
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THE EASY WAY TO SERVICE TRANSISTORIZED AUTOMOBILE AND HOME RADIOS

STOCK THE TUNG-SOL“ET’”’ TRANSISTOR LINE. There are many reasons why more and more
servicemen are buying the Tung-Sol ET transistor line ® It's the industry’s more comprehensive re-
placement line, with both PNP and NPN types for 6,9 and 12 volt supply requirements ® They are fac-
tory-designed for specific service, with the tube cartons plainly marked for fu nctions ® They are warrant-
ed by Tung-Sol to work interchangeably as specified ® Speaking of interchangeable, the Tung-Sol

Interchangeability Guide is the most useful for service work. Ask your supplier fora free copy.Tung-Soi

Electric Inc., Newark 4, New Jersey. s
]
TELL YOUR SUPPLIER YOU'D RATHER HAVE@ T u N G s 0 L
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GOLOR

identifies the brand...

performance proves the quality!

The color is blue, the product is quality, the name is
Oaktron . . . Internationally recognized speakers used
by the world’s largest original equipment manufac-
turers. If you want more to sell . . . if you want the
very best — buy Oaktron!

Write Today For Catalog

AKTRON §

INDUSTRIES INC.

Monroe, Wisconsin
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High-fidelity bookshelf enclosures have
been on the market for several years.
They can be placed in either an up-
right or a horizontal position.

Space-Saving Types

This trend toward compact units
has gone far enough that small
“bookshelf enclosures™ are now ex-
tremely popular among the speaker
systems on the market. Many en-
closures of this type measure less
than 14" high, 24" long, and 12"
deep.

To shrink enclosures down to
this size, designers have had to
compensate for the losses in low-
bass response that tend to result
from the decreased volume of air
within the cabinet. The most im-
portant developments in this direc-
tion involve changes in woofers and
in the methods of acoustically
matching them to the enclosures.
One common technique is to mount
a rather stiff cone in a highly flex-
ible suspension, so the whole cone



NOW EVERYONE CAN QUICKLY

Set up and Service Golor TV

PATTERN DISPLAY STANDARD
Shows correct pattern in
window viewer for
visual guide

PATTERN SELECTOR
Produces each pattern
individually for quick,
easy convergence

AUTOMATIC DECONVERGENCE

Simplifies static and
dynamic convergence.
No digging into set

Model

850

K,

New!

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

/C:’D QG | ==

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 beready 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-
z_ontal 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

‘K,

See Your B&K Distributor
or Write for Catalog AP20-R

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

BaK MANUFACTURING CO.

Division of DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. » CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont,

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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SERVICE MASTER...

EVERY TOOL YOU NEER
33 O THE TIHE

complete 23-piece kit for radio, TV,
and electronic service calls

2 HANDLES :
shockproof plastic.
Regular 4” length
... 2"Stubby.Inter-
changeable. Patented
spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nickel chrome
finish, %" to 153"

3 STUBBY

NUTDRIVERS :

A T

EXTENSION BLADE:

Adds 7”. Fits
both handles.

3 SCREWDRIVERS :
Two slotted . . .
J/!G"v %2”

#1 Phillips

2 REAMERS :
Wkt "

ADJUSTABLE

WRENCH :

6” thin pattern,
1” opening

LONG NOSE PLIER:
"‘Cushion Grip”,
214" nose

DIAGONAL PLIER:

New developments in woofers have

made it possible to reduce the depth of

bookshelf systems to six inches or less. Some of these slim units can be hung
on a wall; a few have legs so they will look attractive when placed on the floor,

can move freely back and forth like -

a piston—in spite of the relatively
great air resistance encountered in-
stide a small, sealed enclosure. Such
a speaker is capable of delivering
strong, clean bass sound despite the
limitations of a small cabinet. In
some bookshelf units, bass output
is reinforced by means of a ducted
port, which is similar in principle
to the bass-reflex arrangement used
in many larger enclosures.

A newer trend is to reduce the
depth of the cabinet through the
design of slimmer woofers. Some of
these new speakers use a flat, disc-
like radiating element, with a flex-
ible edge suspension instead of a
cone. Others have inverted construc-
tion, with the voice coil and magnet
“cupped” inside the cone. Enclos-
ures using these “slim-line” speak-
ers are only 4”7 to 7” in depth, and
can be mounted on the wall—al-

though many users still prefer to
place them on shelves or furniture.

Some enclosures of both the
bookshelf and the slim-shelf type
come close to being miniaturized
versions of the large enclosures that

=~ CROSSOVER
NETWORK

\ = X oL
This is the interior of a typical slim-
shelf enclosure containing woofer, mid-
range, and tweeter speakers in a three-
way system. In operation, the cabinet
is airtight except for the ducted port,
which has dimensions carefully chosen
to reinforce bass response.

“*Cushion Grip”
hand-honed
cutting edges

ROLL UP KIT:
Durable, plastic-
coated canvas.
Compact, easy-
to-carry.

Ask your distributer to show you kit 39 SM

XCELITE, INC., 18 Bank St., Orchard Park, N.Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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MERCURY TUNER SERVICE, INC.

890-1 River Ave., Bronx 51, N.Y.

"Largest in the East”

VHF-UHF TUNERS

One Year Warranty

Price Includes Labor & Minor Parts
TUBES & MAJOR PARTS

AT NET
When Shipping Tuner: Include Tubes,
Shields and Damaged Parts.

Give Model Number and State Complaint
PACK WELL AND INSURE

PRICES ALL MAKES

ONE PRICE!

59.50

24 HOURS ON POPULAR TYPES

4-F CONTR!
L HIGH FREQ SEECTION)



Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

TESTS

All TV and Radio Tubes Nuvistors and Novars

—O0ld and New

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

TESTS

for True Dynamic
Mutual Conauctance (Gm)

New 12-Pin
Compactrons

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

MOde| 700 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

DY N A- Q U I K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DY NAMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way—

MUTUAL plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

CON DUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER 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
S B&K Distribut minutes. Discovers weak tubes that need replacement. Satisfies more
oreew'}'}r?ilg for Catallosgrilg’,gg-R customers. Sells more tubes. Saves cail-backs. Insures your reputation.

Pays for itself over and over again. Net, $16995

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

o

SR -
Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 1076 Model 440 CRT
Radio Analyst Automatic VOM Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.
& K Division of DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. » CHICAGO 13, ILL.
Canado: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A,

NEW TUBE INFORMATION SERVICE

Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers
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were popular in the past. They are
quite suitable for use as the main
speakers in a high-fidelity system.
In fact, a monophonic system using
a large speaker enclosure can be
converted to stereo, with reason-
able results, by adding one of the
better bookshelf systems in conjunc-
tion with the additional amplifier.

There are other enclosures in-
tended mostly to be used with inex-
pensive extension speakers having
less power-output capability and
more limited frequency response
than the elaborate systems. They
may be placed in parallel with exist-

ing hi-fi speakers, either as exten-
sions into other rooms, or as “wing”
speakers to heighten the stereo ef-
fect obtained from modest-sized
consoles.

Requiring even less space than
the smallest two-way systems, and
even more modestly priced, are the
various types of baffles designed to
accommodate one speaker. Many
of these are adequate for use as hi-
fi extension speakers, while others
are used principally in background-
music and intercom systems. Bafiles
are usually made for either surface
or flush mounting on walls or ceil-

THE INDUSTRY’S STANDARD

Most Widely Used Today
by Professional Servicemen

SAVE

CUSTOMERS

MAKE

MONEY

FaMOuS CRT 440

For Black & White and Color \Jesrer
“Mostvaluable and useful” . . . “Wouldn’t be s
without it” . . . “Pays for itself over and over ~TESTS AND REJUVENATES
again” .. . servicemen say. Quickly checks all picture tubes at

and corrects television picture tube troubles
in a few minutes right in the home with-
out removing tube from set. Gives new life
to weak or inoperative tubes. Checks for
leakage, shorts, open circuits and emission.
Removes inter-element shorts and leakage.
Repairs open circuits and low emission. Re-
stores emission and brightness. Life Test
checks gas content and predicts remaining
useful life of picture tube. Makes new tube
sales easier. Completely self-contained. Rich
leatherette-covered carry-case. Net, $7 495

correct filament voltage
from 1 to 12 volts
TESTS AND REJUVENATES
110° tubes and the
new 19” and 23" tubes
TESTS AND REJUVENATES

color picture tubes.
Checks each gun of
color tube separately

UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES

Subscribe to Model C40 Adapter. For use with previous Models 400 and 350
New CRT's—to test and rejuvenate TV color picture tubes and 6.3 volt
Picture Tube 110° picture tubes. Net, $9.95
Information Model CR48 Adapter. For use with previous Models 400 and 350
Service CRT's—to test and rejuvenate 110° picture tubes with 2.34,
2.68, and 8.4 volt filaments. Net, $4.95

(B

See Your B&K
Distributor,
or Write for

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

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

Catalog AP20-R Export: Empire Exporters, 253 Broadway, N.Y. 7, U.S.A.
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Among the extension-speaker housings
items pictured, the extremely thin cab-
inet is free-standing, while the others
are designed tc be fastened to the
wall. The round-cornered baffle, styled
for kifchen wuse, is painted white.



@ TRANSISTOR RADIO ANALYST

makes it Easy and Profitable to Service all Transistor Radios

L T e e T8

000000
S4oseNs

Now you can profit from transistor radic
servicing! This amazing new B&K 960’
ANALYST gives you everything in one com-
plete easy-to-use instrument. Makes tran-
sistor radio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. Fasily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f., i.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection inte loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while you inject

your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog AP20-R

K,

EK Model 960

TRANSISTOR RADIO ANALYST

; with Exclusive DYNA-TRACE
! Single-Point Probe—and Built-in
? Metered Power Supply and VTVM

Complete Transistor Radio
Service ShopinOnelnstrument

Signal-Generator, Power Supply, Milliam-
meter, YTV M, Battery Tester, Ohmmeter,
and Both In-Circuit and Qut-of-Circuit
Transistor Tester—All in One

Also Speeds Servicing of Tube-Type Radios

OUTPUT

AuRLO
OETECTOR DRIVER

OSCILLATOR

AUDIO
* OUTPUT
BATTERY

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has “Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.

Model 960. Net, $9993

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

18017 W. BELLE PLAINE AVE. ® CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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TRANSISTORIZED

- CHARGER

MADE

FOR WINTER-WEAK

IN U.S.A.

BATTERIES

+_errrtt

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

- $ 2 8 DLR.

NET

AT YOUR ELECTRONIC DISTRIBUTOR

MANUFACTURED BY
WORKMAN

ledhanic

SARASOTA, FfLORIDA PRODUCTS, INC.

SPECIAL STEREO
CABLE ASSEMBLIES

FOR CONNECTING
2 PIECES

OF STEREQ -
EQUIPMENT y’y

Aﬁ _:ﬂjﬁ/“
0:0.0 c.00.0] F ¥

* Eliminate Soldering @

* Make a Quick,
Clean ‘
Connection

Connect your Stereo Amplifier to Multiplex
Adapter, Record Changer, Turntable or Tape
Recorder!
. Construction—Two shielded insulated cables,
r]stde a common chrome grey plastic jacket, pro-
vide for two completely isolated channels. Sep-
arately insulated shields minimize the “"ground
oop’’ probiem

Available with two straight Phono Plugs on
each end, plugs color coded for channel identi-
fication. Also available with two straight Phona
Plugs on one end to stripped and tinned ends,
plugs and inner jackets color coded. 3’, 6' and
10" lengths—from $2.90 up.

Contact your dealer or write us for name of
dealer nearest you.

®

8573 N. ELSTON AVE . CHICAGO 30, iLL
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Some speaker enclosures and baffles
can be mounted in or on ceilings, and
can provide high-fidelity music in areas
where a floor- or shelf-mounted speak-
er system would be in the way.

ings, and are supplied in various
finishes and styles to match their
surroundings.

What's Inside

Muny of the compact enclosures
have three or even more speakers.
Such a cabinet may contain one
woofer, as large as 12”; one or two
midrange speakers, from 327 to
8” in diameter; and one or more
small tweeters. These are wired in
a three-way system, with a built-in
crossover  network  dividing  the
audio signal into three bands. Each
spcaker is fed only the particular
range of frequencies it is best able
to handle, with a smooth transition
from one range to the next. Typical
crossover points vary from 600 to
2000 cps between woofer and mid-
range unit, and from 4000 to 10,-
000 cps between midrange and
tweeter. There are even four-way
systems having an additional cross-
over in the mid-frequency region.

Some high-fidelity units avail-
able in space-saving cabinets are
hro-way  systems. These contain
only a woofer and a tweceter, with
a crossover point at approximately
2000 to 5000 cps. This type of
enclosure occasionally contains a
coaxial speaker. which has woofer
and tweeter cones mounted on a
single frame. Higher-price speakers
of this type have dual voice coils,
while some others usc one coil to
drive both concs.

Power Requirements

The audio power requirements of
high-fidelity bookshelf units in the
medium and upper price brackets

are usually about 20 to 30 watts.
It attached to a lower-powered am-
plifier, they will still deliver plenty
of sound to please most users; how-
ever, an amplifier rated at no less
than 10 watts is generally recom-
mended. The impedance of most en-
closures is 8 ohms, although other
impedances such as 4, 12, and 16
ohms are available. Simpler book-
shelf systems, and spcakers to be
used in battles, can be purchased
in a great varicty of ratings to match
the driving power and impedance of
different amplifiers.

Summary

As a guide to obtaining further
information, this article includes a
chart of manufacturers whom you
can contact for specific data on
their lines of space-saving enclos-
ures. By investigating what’s avail-
able, you’ll be able to give well

informed answers to customers
when they ask, “We want hi-fi, but
where can we find room to put
it?” A
s
.-/\
.,‘
7/
LT “d
i [ - 8-
PR 'S o =y
o< .
= - = S
P ——
“You realize, of course. there's a slight
additional charge for these fringe-area
calls?”




Every RCA Victor NewVista TV uses
Space Age Sealed Circuitry...Circuits
that aredependable and...

Let your own TV
service records

prove the we %,
dependability
of RCA Victor

New Vista TV

Old-fashioned all hand-wired Circuitry Precision Crafted RCA
Space Age Sealed Circuitry

SNEY'S "WONDERFUL WORLD OF COLOR"” SUNDAYS., NBC-TV NETWORK
@ The Most Trusted Name in Electronics
TMK (8)®
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NEW — from
Swing- O\ b
B

HI-MAG

The compact, completely adjust-
able famp that puts HI-INTEN-
SITY concentrated controlled
light into limited-space work
areas. The light for tight spots
\ . air cooled, midget shade
is only 214” in diameter —
doesn't get in the way. Glass
magnifier makes HI-LITE perfect
for micro-miniaturization applica-
tions. Versatile on the job, on the
bench, in the home, on the road.
e Choice of mounts
'@ 207, 33", 45” Flexible arm.
12”7 gooseneck
e Adapts to automobile use with
cigarette lighter jack

Model 75
#HL-33C (without
(with bulb) List magnifier)
(as illust,, 33” arm, with magnifier

and bulb, $36.00 list)
Brown, grey, or tan baked enamel finlsh.

TWO OTHER GREAT
> SWING-O-LITE

\‘ " LAMPS!

: THE ~
INSPECTOR =

with built in magnifier "
e Used with printed circuits, blueprints,
schematics, microminiatures, quality
control inspection, etc.
Shadow free fluorescent light
§” precision polished magnifying
glass. Choice of maunts.
® 45" arm reach . . . adjusts to
any position J
Exclusive convenience !
electric base outlet
(optional)

wse $3600
List Less Bulb

Baked enamel finish — brown, grey, or tan.

THE SUPER
ALL PURPOSE,
INCANDESCENT/’
LAMP

e Casts light over wider
area

Adjusts to any
position

| @ Exclusive "“Cool Ald"

4 shade
/ Model $S-45
/ 45" arm reach
f#
20L|st Less Bulb

u

Brown, grey, or tan baked enamel finlsh.
Choice of mounts.
It's SWING-O-LITE . . . where good lighting

makes the big ditference.

Write for free illustrated literature
on the fuill line of lamps.
UL seal on components.

Distributorships open in selected areas.

Swing Db we

13 MODNACHIE RDAD HACKENSACK, N. J.

58 PF REPORTER/February, 1963

© & ¢

L

NOTES

ON TEST EQUIPMENT

by Forest H. Belt

More Color—NTSC Style

A number of color TV serviceman
prefer the NTSC type of color signal
for servicing chroma circuits in color
TV, but they have frequently com-
plained of the cost of such instruments.
In the Model 661 Chrom-Aligner color
generator (Fig. 5), Hickok has provided
such an instrument at a price consider-
ably less than for previous models.

Specifications are:

1. Power Required — 105-125 volts AC,
60 cps, 40 watts.

2. RF Output — TV channels 3 and 4,
video carriers onlv; fixed-tuned; unbal-
anced outpit, approximatelv 75 ohms
with GAIN control fully clockwise.

3. Video Output—Choice of: 15 horizon-
tal bars, 20 vertical bars, crossharch
(15 horizontal with 20 vertical hars),
or approximately 300 dots; color sig-
nals including six  separate bars of
color (vellow, red. magenta, hlue, cvan,
and green) and four phase-test signals
(R—Y,.B—Y, G—Y(90°), and —G-Y);
available at separate video jack or
modulated on either video carrier.

4. Controls and Terminals—rotarv FUNC-

TION SELECTOR switch (includes power

switch), rotary HUE SELECTOR switch,

toggle CHANNEL SELECTOR switch, tog-
gle criroMma on-off switch, RF ATTEN-

UATOR potentiometer, VIDEO OUTPUT

and GROUND jacks, permanently attached

RF OUTPUT cable, pilot lamp.

. Size, Weight. Price — 11 1/16" x 15"

x 8Vs”: 18V [bs: $349.50.

The Model 661 generates a test sig-

nal considerably different from the

NTSC color-bar signal produced by the

Hichkok Model 656XC generator that

was covered in October, 1962 “Notes.”

Whereas that unit provides several bars

of color simultaneously, the Model 661

produces one single large color bar at

a time. covering about 24 of the screen.

However, the phase of the 3.58-mc sig-

nal is carefully controlled to produce

only the exact color indicated on the
panel switch of the instrument. Thus,
the signal meets the specifications for
an NTSC type generator, without the
complex mixing circuitry necessary to
show all the color on the screen sim-

o

ultaneously. In addition, the instrument
provides the dot, vertical-bar, horizon-
tal-bar, and crosshatch patterns neces-
sary for color TV convergence.

In addition to the standard primary
and secondary colors. the Model 661
furnishes R-Y, B-Y, -G-Y, and G-Y
(90°) signals for chroma-circuit and de-
modulator alignment. The R-Y and B-Y
signals can be used in conjunction with
a color-gun killer to make demodulator
adjustments without using a scope, and
can help troubleshoot demodulator de-
fects that cause wrong colors to appear
on the screen.

Fig. 2 shows a simplified block dia-
gram to facilitate an analysis of how
the Model 661 works. This generator
uses the stable blocking-oscillator divider
arrangement now found in the majority
of dot-bar generators to develop the
vertical and horizontal bars, crosshatch,
and dot patterns. A crystal-controlled
315-kc master oscillator initiates actions
in the entire frequency-divider chain.
At the proper points in the frequency
chain, horizontal and vertical sync

pulses are taken off and fed to a sync
mixing and shaping stage, before being
mixed with the video signals.

To form the vertical bars, a portion
of the 315-kc signal is tapped off and
sent to a video shaper; the horizontal
bars are formed in the

same stage,

Fig. 1. New “Chrom-Aligner” offers
choice of color-TV alignment signals,



FREE

GE-504 UNIVERSAL TV RECTIFIER

$2.00 VALUE

We want you to try the GE-504 universal silicon TV rec-
tifier. So, with the coupon below, you can get one FREE
when you buy ten or more from your G-E Distributor.

The 504 is a universal replacement for rectifiers now
used in television receivers. No current-limiting resistors
are needed because it has a surge rating of 45 amps.

G.E.’s Service-Designed line of “universal”’ semiconduc-
tors . . . including 9 transistor types and 4 crystal diodes
...replace hundreds of types. This simplifies your inven-
tory and cuts bench time because of “on-hand’ parts.

Progress fs Our Most Important Product

GENERAL &3 ELECTRIC

PO r———

Start now with the GE-504. Take this coupon
to your G-E Distributor and get one FREE with
the purchase of ten. Offer limited!

GOOD FOR ONE GE-504 RECTIFIER
with the purchase of ten
Dealer Name
Company

g Street
_

State
Offer Void After March 31, 1963

Void if use is prohibited or restricted by law or faxed.

&B)000000000000000090000000 v 0ce
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READY ALERT!

HAMMARLUND
Crystal Controlled

monitor
PRCEINers

MR 60X MR 50X

Crystal controlled true split channel FM receivers
covering the 25-54 and 147-174 mc ranges.
Both models are tuned to any pre-determined
channel within their respective frequency ranges.
If more than one channel is required, an optional
channel selector circuit may be added at the time
of purchase —or at any time in the field — per-
mitting up to a six channe! option within 1% of
a channel frequency. Here is a unit that is tai-
lored to meet the needs of policemen, firemen,
civil defense, and all others involved with emer-
gency and business services.

FEATURES

® TRUE SPLIT-CHANNEL PERFORMANCE

® HIGH FREQUENCY CRYSTAL FILTERING

© MULTI-CHANNEL OPERATION (OPTIONAL)

® HIGH SENSITIVITY (FRACTIONAL MICROVOLT)
© SELF CONTAINED — INCLUDING ANTENNA

© PROVISION FDR EXTERNAL ANTENNA

© OPTIONAL SELECTIVE CALL SYSTEM

MR 61X MR 51X only $19950

Simitar to above units — identical frequency
ranges, sensitivity and options. Does not em-
ploy crystai lattice filter. only $149.95

*
. HAMMARLUND .
. ? MANUFACTURING COMPANV.INC4:
1 A Giannini Scientific Company .
[ 53 Weet 23r¢ Street, New York 10. N.Y. ®
N .
* A Please send me detailed information. :
R .
. .
o Name .
° ]
o
+ Company -
< o
o Address.__ -
P .
. .
b .
.‘.l...o.l...0.0..000.00.0.000....0.:
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VERTICAL BARS
1 PATTERN
o HORIZ SELECTOR
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Fig. 2. Interrelated circuits are used to develop the several output patterns.

from a signal that originates in the 900-
cps blocking oscillator. The job of the
shaper is to time the duration of the
sharp video pulses that form the lines
in the convergence patterns. The FuNc-
TION selector switch turns the unit on
and chooses vertical or horizontal bars,
crosshatch. or dots; the final clockwise
position of the same switch actuates the
chroma scctions, after which the HUE
SELECTOR takes over the function of
choosing the color signals.

In the color circuits. the burst multi-
vibrator has two purposes: to control
the timing of the burst (the color-sync
signal that follows each horizontal sync
pulse). and to set the starting time for
each color bar. The multivibrator action
is controlled by the 15.750-cps blocking
oscillator. The color-sync signal is formed
in a burst-gate stage. which allows
a small “burst” of energy from the
crystal-controlled 3.58-mc¢ oscillator to
reach the video mixer just after each
horizontal sync pulse.

Meanwhile. the chroma delayv net-
work—a system of capacitors, coils, and
resistors — shifts the 3.58-mc signal to
exactly the correct phase to create the
color picked by the HUE SELECTOR. At
the same time. the chroma multivibrator
is triggered by a slightly delayed pulse
from the burst multivibrator and actu-
ates the chroma gate circuit. allowing

a pulse of chroma energy to pass to
the video mixer, The chroma multi-
vibrator .controls the width of the

chroma *“bar.” and also the amplitude
of Y signal that joins the chroma sig-
nal just after the video mixer. Thus,
the chroma delay network dctermines
the hue of the color bar. and the

chroma multivibrator controls its width
and saturation.

When the pattern selector is set for
color. the deflection sync. chroma. color
sync. and Y signals all combine at the
video output jack. When the pattern
switch is set for convergence patterns,
only the deflection sync and video are
present. Whatever signal appears at the
video jack is also supplied to the RF
oscillator, producing a modulated signal
for the RF output cable.

Sometimes it is dithicult to understand

the relationships among the various
hues and colors that appear on the
screen of a color set. However, under-

standing them is the first step to being
able to analyze receiver troubles involv-

ing improper color rendition: if you
know what colors are missing. it is
often a clue to where the fault lies. The

color-phase wheel in Fig. 3 will help to
clarify these relationships.

The colors shown in the color wheel
correspond to the color bars produced

by the 661. Beginning with vellow
(which is first on the HUE SELECTOR
switch). the colors are shown in the

order of their phase difference. assum-

ing the color-sync burst to be zero
phase. The length of each line is pro-

portional to the Y-signal level. but is
not as important to color-TV servicing
as the phase rclationships.

Knowing the order in which these
chroma signals appear in relation to one
another can help a great deal when you
must adjust demodulator phasing. Since
this usually involves two or more ad-
justments. 1t is not uncommon to find
the demodulators still do not “‘track’
after you've made the simplified adjust.
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C-B TESTS
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OPTIMIZER GET ACQUAINTED OFFER

SAVE $500

To introduce you #0 the opportunities and profits of CB Servic-
ing with the GC Optimizer, we offer for a limited time, this
coupon worth a full 5.00 toward the purchase price. Simply fill
in your name and zdd-ess and present it to your GC Distributor,

NAME

ADDRESS

Courone!

P
e

COMPONENT SELECTO

Instant component substtution of 45
different Resistors, Capacitors and Elec-
trolytics. Eliminates wasted time hunting
for parts, determines the value of illeg-
ible capacitors and ends soldering mess
created by individual substitution. Full
electrolytic discharge protection.

Stretch repair shop budgets with the best
equipment at the most reasonable prices.

Part No. Suggested Dir. Net
36-524 24,95

PORTABLE TUBE TESTER AND

CRT REACTIVATOR

Small but powerful. Tests Compactrons. Nuvistors,
Ten-Pin Sylvania, Novars, Foreign Tubes. Hybrid
Auto Radio Tubes. some Industrial Tubes and
Selenium Rectifiers. Tests and reactivates CRT
Tubes; over 1,750 tubes. blazk and white or color—
quickly and accurately,

Allows for future tubes. higl sensitivity valuable in
spotting border.line tubes, avoiding call backs

Part No.

Suggested Dir. Net
36-540 67.50

TRANSISTOR RADIO
TROUBLE SHOOTER

Tests PNP, NPN,
diodes and rectifiers

Power Transistors,
{semi-conductors).

All transistors; operates as a SIGNAL

GENERATOR of
audio signal;
SUPPLY — BATTE
gives an
substitution.

Part No.
36-568

indirect battery

CPS (approx.)
'E

also acts as a POWER

RY ELIMINATOR,
test through

Suggestad Dir. Net
49.50

TEST EQUIPMENT
g s

IN AND OUT OF CIRCUIT
TRANS!ISTOR TESTER

Tests all common NPN, PNF transistors,
provides an indication of collector to
emitter shorts, collector to base shorts.
condition of collector junction, DC cur-
rent gain, crystal diodes and rectiflers.
Provides an ‘‘In-Circuit’’ test to deter-
mine transistor’'s ability to oscillate as a
blocking oscillator.

Part No.

Suggested Dir. Net
36-570 24.95

TRANSISTOR TESTER

For testing PNP, NPN, power transis-
tors, diodes and Rectifiers (Semi-
conductors). The Tester’s hasio measure-
ment capacities are Open Test, Short
Test, Leakage—ICO, Gain -BETA, Out
of Circuit. Operates on 2 penlite batteries
which should last for life under normal
operating conditions.

Part No.
36-560

Suggested Dir. Net
19.95

POWER SUPPLY ANC
BATTERY ELIMINATCR

Extended operation of units without
batteries. Allows op-ration at higher
or lower than normal output voltages,
giving technicians better analysis of rela-
tive performance. Checks current drain;
OPTIMUM FULL WAVE rectification
through 2 heavy duty silicon rectifiers.

Part No. Suggested Dir. Net
36-562 19.95

TRANSISTOR!ZED

SIGNAL GENERATOR
For service repairs on Transistor, Auto,

and conventional Radios and Hi-Fi
Stereo sets. Makes trouble shooting
quick, easy through signal injection
method, isolating defects to a specific
stage.

Part No.

36-564

Suggested Dir. Net
9.95

FRE

SUPPLEMENT
CATALOG

Just off the press. ..
GC Supplement Cata-
log No. FR-62-S. 48
pages of new test
equipment, tools,
antennas, phono
drives, etc. Free with
this coupon—Write:
GC Electronics Co.,
Dept. No. 17, 400
So. Wyman St., [«
Rockford, Hlinois, [U.. .
USA. :

NAME

ADDRESS

Ciry

STATE
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NEW..
FOR SOLDERING
EASE..

THE
SOLDERING AID
KIT

No.348 The Soldering Aid Kit Only $3.00

Put it in your pocket or carry it in your case . . . X-Acto’s new Solder-
ing Aid Kit is always handy, whenever you need it and with the tools
you need.

This time-saving kit contains a double-chuck handle and five different
tools—a fork, a knife & scraper, a tracer, a reamer and a brush, each made
of hard chrome-plated steel to which solder will not adhere. Perfect for
printed circuits and other repairs.

388a Fork ... .. . 40 348d Reamer - 40

348b Knife & Scraper... . .50 348e Brush . 460
348¢ Tracer ... ... .40 348h Handle ..1.00

Each tool individually replaceable from X-Acto,

See it and X-Acto’s many other high-quality tools today at all better
hardware and homecraft stores, or write directly to:

\ s

X-ACTO PRECISION TOOLS, INC. A
48-41 VAN DAM ST., DEPT. T-6, LONG ISLAND CITY I1,N.Y.

REPLACEMENT

|. F.TRANSFORMERS §

High efficient transformers for maxi-
mum gain and bandwidth. Electro-
statically shielded, iron core tuned
windings.

S g
455 KC. UNIVERSAL REG. WIR.

INPUT OR OUTPUT. CLIPS
INCLUDED. 2/BOX #455

455 KC UNIVERSAL PTD. CKT.
INPUT OR OUTPUT. 2/BOX
455-P

#
455 KC. DUTPUT W/FILTER
#455-P6

455 KC. FEEDBACK W/TAP
#455-PF5

5 inch
WIDE - BAND HIGH SENSITIVITY

OSCILLOSCOPE

262 KC. INPUT PTD. CKT. AUTO

RADIO REPLACEMENT. 2/BOX
#262-P4

262 KC. OUTPUT PTD. CKT.

| AS ABOVE EXCEPT W/FILTER

#262.P5

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.

455 KC. FOR GE SETS
EXACT REPLACEMENT. 1/BOX
#455-6

10.7 MC. FREQ. MOD.

Ist LF. PTD. CKT,  #107-P1
2nd IF. PTD. CKT.  #107-P2
3rd LF. PTD. CKT.  #107-P3
DISCR. PTD. CKT.  #107-PD

RATIO DET. PTD. CKT. #107-PR

RATIO DET. REG. WIR. #107-R Electrical

ﬂdCéw“ Instrument Co.

124 McDonough St. Dayton, Ohio|

Vidaire ELECTRONICS MFG. CORP.

365 BABYLON TPKE. — ROOSEVELT, N.Y.
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REDy MAGENTA

ALL CHROMA SIGNALS AT 3.579545 mc

Fig. 3. Chroma-phase color wheel helps
understand  demodulator problems.

ments using the special phasing signals
provided by the 661. To clarify this
point, and to show how a knowledge of
phase relationships can help solve the
problem. here’s the case history of a
color-TV service problem that occurred
recently in one of our lab sets.

The set—an older chassis—had been
repaired. and we went through the com-
plete chroma bandpass and color-AFC
alignment procedures. Then. to finish
the job. careful demodulator alignment
was undertaken. Using the B-Y signal
from the Model 661, and with the red
and green CRT guns disabled, one de-
modulator coil was adjusted for the
normal all-blue raster. Next. the R-Y
signal was used, with the blue and green
guns disabled. to adjust the other de-
modulator coil for an all-red screen.
Each of these steps had to be repeated
three times to reach a point where both
were correct. as the adjustments had
some interaction.

However, when the job was com-
pleted. and we checked all color hues.
we found that every color was okay
except vyellow; it was green. instead.
So. figuring the vyellow color signal
was somehow having the same effect as
a green signal. we looked at the color
wheel. In other words. somewhere in
the color circuits a slight phase shift
was taking place. and was affecting
only the yellow bar. Since demodulator
adjustments seemed normal by usual
standards. the bandpass alignment was
carefully rechecked. A slight touchup
solved the problem. It seems slight mis-
adjustment of one coil in the chroma
bandpass amplifier was “slowing up”
chroma signals that closely followed the
burst of color sync. “pulling” the yel-
low signal near to the green sector. A
knowledge of chroma phase helped rea-
son out this problem.

We mentioned using the R-Y and
B-Y signals. In addition. the Model
661 furnishes two other standard align.
ment signals—G-Y(90°) and -G-Y. The
~G-Y has approximately the same phase
as the magento color, since it is the
direct opposite of the green signal. and
magenta is exactly opposite in phase to
green. The G-Y(90°) is exactly what it
says — a chroma signal 90° removed
from the phase of the green signal. All



CLAROSTAT
 UNI-TITE
# CONTROLS

Lightning fast! Positive dependability tool 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 DIVIS

CLAROSTAT MFG. CO, INC. DOVER, NEW HAMPSHIRE
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This Great UHF
Antenna 1is
One of the

Reasons for
Antennacraft’s
Unusual Growth

An inquiry will
bring you com-
plete information
on this UHF an-
tenina or the com-
plete line.

Even the flashing problem is eliminated in this
Antennacraft UHF triumph. Because of one contin-
uous wire construction there are no electric joints
10 loosen.

This antenna is characteristic of the excep-

tional quality and sound imaginative engi- RADICALLY

NEW UHF ANTENNA
37% More Gain . . . No Chicken
Wire — (I"atent No. 2.918.672)

neering that goes into every Antennacraft
product. This is why Antennacraft is already
an industry leader.

Incorporates multi-resonate, colinear
MW % reflector wystem . - - Damaye
¢ and rust problems elim-

1215 Ageney St.. BURLINGTON, IOWA inated.

Makers of VIIF, UHF, and FM Antennas, Regular aml Special

SN0
“TESTBENCH = o .
IS | 7
% COMPLETE “ifm
'-,..WITHOUT THIS AC 10 DC

...+ POWER SUPPLY

Plug this instrument into any 60 cps, 95/130 volt circuit and
gel a stabilized source of direct current, adjustable over a
range from O to 45 volts DC, with current output 0/2.5 am-
Il peres, or 0-5 amperes. Filtered direct current output range
Il 0/45 volts, current is continuously adjustable and stabilized
+19, at any setting regardless of alternating current fluc-
tuation. Voltage regulation is approximately 59, between |
full load and no load at full voltage setting.
This DC Power Supply instrument is ideal for use in tran-
sistor testing, circuit testing, to provide regulated voltage
for light testing, eliminates the need of batteries by sup- |
plying exact DC voltage required.

Write for Bulletin 17 which gives

full details and models available.

ACME ELECTRIC CORPORATION |

942 WATER STREET SAA 3581-2032 CUBA, N. Y.

In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto Ont.
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four of these signals have special uses
in alignment of demodulator circuits in
modern color television receivers.

Controlled Power

A heavy-duty, controllable, fully iso-
lated power transformer is a convenient
addition to any serviceman's work bench.
The Standard Electrical Products  Ad-
just—A-Volt Model IV1-4M AC power
supply—pictured in Fig. 4—has all these
characteristics.

Specifications are:

. Power Required—120 volts AC, 50-60

cps.

2. Outpur Voliage—From 0 to 140 volis
AC. continuously variahle; up to 550
warts; isolated from power-line input
circuit.

3. Panel Meter—0-150 volts AC.
4. Controls and Terminals—oN-OFF  1og-
gle switch, thermal circuit breaker RE-
SET hutton; three-terminal AC socket,
large voltage-control knob, pilot lamp.
. Size, Weight, Price — 912" x 712" x
814’ 17 lbs; $79.50.
One of the more common uses for a
variable line-voltage transformer is to
check AC-DC radios — especially those
of the three-way portable variety — for
intermittent operation caused by abnor-
mal line-voltage conditions. The receiver
being tested is connected to an adjust-
able source of 60-cycle AC, which is
then varied to see how the receiver op-
erates. first above normal voltage and
then below. This procedure has two
chances to reveal a fault.

First: Certain component breakdowns
seem to appear only under the strain
of operation. With the voltage supply
to the components in question higher
than normal, they are more likely to
display their faulty characteristics. This
“stress” procedure can also cause cer-
tain borderline components — those on
the verge of breakdown—to show their
defects, thus reducing the possibility
of a future callback. The latter com-
ponents might have lasted a consider-
able length of time. under normal op-
eration. but the serviceman has no way
ol knowing when a line-voltage surge
might affect the set.

~

‘o

Mg,
‘"'"lu
Nandte,,

5
e

Fig. 4. Large control knob facilitates
setting output voltage of transformer.



TUBE TESTER 88, $69.50 NET—locates all tube faults
quickly, accurately with patented Seco grid circuit test
that checks tubes 11 ways—also cathode emission test.
DELUXE POWER SUPPLY RPS-5, $69.50 NET—{ran-
sistarized zener-regulated circuit maintalns «constant
voltage over wide load fluctuation without overshcot—
up to 30 V DC and 150 ma.

REGULATED TRANSESTORIZED SUPPLY RPS-2, $25.95
grzlgconstant voliage—adjustable 0-25 V. Bias tap—

- ma.

TRANSMITTER TESTER 510B, $48.95 NET—reads hoth
positive and negative modulation peaks on 0-120%
scale—also RF output in 0-5 watts and 0-400 ma For
Handy-Talkies too!

REGULATED TRANSISTORIZED SUPFPLY RPS-4, $36.95
NET—constant voltage—meter ranges 0-1.5, 0-15 and
0-30 V DC—reads load in 0-30 and 0-150 ma. Taps
for simuitaneous biasing.

TRANSISTOR AND TUNNEL DIODE ANALYZER 250,
$74.50 NET—complete transistor lab In one compact
unit—even has VOM! Analyzes semi-conductors in or
out of circuit—no set-up data needed.

ANTENNA TESTER 520A, $49.95 NET—reads Forward
Power and Reflected Power directly In watts! Antenna

efficiency reads in: SWR from 1:1 to 8:1, per cent, or

GOOD-POOR. For 50 ohm coax.

New LLook in Test Equipment

The look is bold, professional, functional. Handsome black
cases, lustrous brushed aluminum panels, wide easy-to-read
meters—“matched set” appearance and quality. It comes
to you now from Seco. See the “New Look”’ display of Seco
test equipment at your electronic distributor’s and at the
May Parts Show in Chicago. Look for the red velvet!

SECO ELECTRONICS, INC

1221 South Clover Drive,

e Minneapolis 20, Minnesota

Subsidiaryof Di-Acro Corpo-
ration, Lake City, Minnesota
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uphonics

Orbit Action

__REPLACE ALL STEREO AND
. 'MONAURAL CARTRIDGES

EASIEST OF ALL CARTRIDGES
TO INSTALL e

No. 1 choice of phono manufacturers.
Now, your most logical choice
for exact replacement

New Euphonics Orbit Action Cartridges are exact replace-
ments for millions of Euphonics Cartridges now in use, and
all other ceramic cartridges. Rugged, trouble-free and easiest
to install, Euphonics cartridges offer you these important
advantages:

EXCLUSIVE ORBIT ACTION
» Eliminates twisting of lead wires @ Positive tip rake angte—no dirt
collecting *'hook™
@ Provides same wide-range re-
sponse from both needles: 16-
25,000 cps.

# Reduces mass of playing needle

@ Simplified needle replacement

Other Advantages: Unique mounting bracket permits fast, snap-in
installation of cartridge ® Low tracking force (2 grams) for minimum
record and stylus wear @ Stylus automatically retracts when arm is
dropped @ PZT ceramic elements eliminate magnetic hum and are
impervious to heat and moisture @ High compliance: 4 micro-cm per
dyne @ 4 terminals—complete with jumper for 3-terminal installation.

Complete with dual needles.
U-8. .0007 Sapphire and .003 Sapphire
U-9. .0007 Diamond and .003 Sapphire

For complete details see
your distributor or write Dept. PF-2

ALL PRODUCTS AMERICAN MADE

‘ r'i'.:: =¥ - .

CORPORATION
GUAYNABO, PUERTO RICO, US. A,

L €U¢wvlk5’
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UNWANTED VOLTAGE APPEARS
ONLY WHEN SWITCH IS "ON"

CAN BE ELIMINATED BY

REVERSING POWER PLUG AC LINE MAKES NO DIFFERENCE (F
SWITCH 1S "ON" OR "OFF"

SWITCH DOES MAKE A DIFFERENCE IF
v — POWER PLUG |5 REVERSED

+

il

TEST
INSTRUMENT

TV RECEIVER

VOLTAGE APPEARS
BETWEEN THESE POINTS

(A) Directly connected

M%S} o
A \ sl

NO VOLTAG!
/ WITH ISOLATION

TV RECEIVER

(B) With isolation transformer

Fig. 5. You may have a “"hot’’ chassis on
the bench under a variety of conditions.

Second: At low line voltages, tube filaments cannot heat to
the proper temperature. and cathode emission is weak. The re-
sult is inefficient operation, and sometimes (in certain circuits)
complete failure. For example. the chief cause of intermit-
tency in the three-way portables mentioned earlier can be
traced to inadequate filament voltage for the oscillator tube—
usually a IRS. The fault, however, shows up only when line
voltage is slightly less than normal. The filament voltage for
the oscillator tube drops below the critical point and the oscil-
lator stops, resulting in the complaint that the set “‘cuts out.”

Troubleshooting faults in portable radios is by no means
the only way a variable AC voltage source can be helpful. As
another example, consider the case of a TV set we had in our
lab. This set had an unusual history of developing an oddly
intermittent raster during the late afternoon. After a day or
two of seemingly normal operation on the lab bench, the unit
was connected to the variable transformer. About twenty min-
utes of operation at reduced voltage brought the trouble to
light: A capacitor in the horizontal oscillator circuit had
changed value just enough to let the oscillator drop out of
oscillation, unless the tube was heated up to full operating
temperature. Come to find out, an electric heater was used in
the owner’s home through the early evening hours (in & down-
stairs playroom) and it was lowering the outlet voltage to only
105 volts. While the set would ordinarily operate under these
conditions. the off-value capacitor caused the horizontal sweep
oscillator to stop occasionally. This incident shows how a
source of variable line voltuge can assist in checking out
known defects and uncovering certain unsuspected faults which
may be waiting to appear.

The advantages of isolation are many. An AC-DC chassis,
powered by an isolated transtormer. has no dangerous poten-
tial between its chassis and ground or between its chassis and
other test equipment. In fact, test connections can safely be
made without fear that a “cross-connected” ground may damage
a component, a meter, or an entire instrument.



looks innocent...but this chassis has a “tough dog”* repair problem

*no picture —raster okay —sound distorted

you may be able to solve the
trouble in an hour or more ......Or you can do it in minutes

With a PHOTOFACT® Folder by your side,
the job takes just minutes. You use the Tube
Placement and Tube Failure Check Charts
(found in every PHOTOFACT TV Folder)
and test the Video, AGC and IF tubes—they
check okay. Adjusting the AGC control pro-
duces a weak picture, but the contrast con-
trol has no effect.

Referring to the Standard Notation Sche-
matic, there is a normal waveform at the
Video grid. There is a weak signal at the
plate. Voltages are high. In just minutes,
you’ve pinpointed the trouble. When com-
paring resistance with the handy chart, rotat-
ing the contrast control varies the reading,
but vou find it’s high. The answer: A cold
solder joint at the center of the control.
Trouble solved—in just minutes—with
PHOTOFACT!

FREE

FILE
CABINETS

OWN YOUR PHOTOFACT LIBRARY
THIS EASY-BUY WAY

More than pays for itself from the first day you put |
itinto your shop! Now availabletoyou on a Special |
Easy-Buy Deal: s NOINTEREST ¢ NO CARRY- |
ING CHARGES ¢ ONLY $10 DOWN ¢ UP TO |
30 MONTHS TO PAY. And you get FREE file |
cabinets with your PHOTOFACT Library--so you |
have all you need for time-saving, money-making 1
|
{
|
1
|
|

now for full details.

YOU EARN MORE DAILY when you
have PHOTOFACT at your fingertips.
It's your time-saving troubleshooting
partner for everything that comes into
your shop. Just reach for the easy-to-
find PHOTOFACT Folder you need for
any model. It provides everything you
want—complete, uniform, authoritative.

You get: Famous Standard Notation
Schematics packed with all the service
details you need; full Photo Coverage
of all chassis views; Complete Replace-
ment Parts Lists; Tube Placement Dia-
grams; full Alignment Instructions;
actual Waveform Photos; CircuiTrace®
for printed boards; Alternate Tuner
data; Terminal Identification and Con-
nections; Disassembly Instructions

service work right at your fingertips. Get the

PHOTOFACT Library details today. BT
START A STANDING ORDER SUB-
SCRIPTION TODAY —Keep up with the Address
rapidly-increasing current model output!
See your Sams Distributor or send coupon City

[1 Send full information on Easy-Buy Plan
Enter my Photofact Standing Order Subscription

My Distributor is S _

Shop Name_ — N

(including auto radio removal); Field-
Servicing Notes; Dial Cord Stringing
Diagrams; Changer and Recorder ""Ex-
ploded Views''—plus dozens of other
great features.

Own the complete PHOTOFACT Li-
brary—so you can instantly put your
hands on all the quick help you need
for any job on your bench! If you're
not now a PHOTOFACT Library owner,
you're more than paying for it in the
time you lose every day. So take the
right step totime-saving, profit-building
servicing—see your Sams Distributor
for details on an Easy-Buy PHOTOFACT
Library and Standing
Order Subscription—or
send coupon today!

SEND
COUPON

HOWARD W. SAMS & CO., INC.
! Howard W. Sams & Co., Inc., Dept. 7-B3 -

4300 W. 62nd St., Indianapolis 6, Indiana

a

Zone State

[ s e e S el I g | |
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The 1solated bench transformer also
serves as a safety precaution. Unpleas-
ant—or even dangerous—voltages can
sometimes develop between the chassis,
cabinet. or leads of a test instrument
and an AC-DC chassis plugged into the
same AC supply. Decpending on the
power-circuit design of each instrument,
these potentials can be prescnt when the
unit is on, off, or both. Thus, it is often
difficult to predict which instruments
will be affected, and when. The dia-
grams in Fig. 5 show why this is true.

In Fig. 5A the receiver and instru-
ment just happen to be connected in
such a way that an undesirable poten-
tial exists between the two pieces of
equipment. The technician who grabs

the ground lead of the test instrument,
and then attempts to hold the receiver
chassis in position while he connects the
clip, is in for an annoying ‘“‘tingle” if
not an actual shock. Fig. 5B shows the
same hookup using an isolation trans-
former. The technician can safely use
the latter hookup without worrying
about personal shock or damage to his
equipment.

The Model IVI-4M is a completely
enclosed unit, whose voltage can be
varied continuously from zero through
140 volts rms. A large knob on the
front panel connects to the shaft of a
control rotor (see Fig. 6). The rotor
contains a brush holder and a brush to
contact bare portions of a toroidal

BOOST YOUR BRITENER SALES

with these

SIX MAGIC WORDS
from ’Pefamfpmm

wouLD
YOU LIKE A

BRIGHTER
PICTURE?

That’s a question with only one possible answer—YES,
Every customer wants a better, brighter picture. .. but
doesn’t realize how easy it is to get one.

When you say you’ll brighten the picture—When you quote
the low cost—you’ve sold the customer.
Don’t sell Briteners—sell Brighter Pictures!

On every service call, remember to use Perma-Power’s 6
Magic Words—Would You Like A Brighter Picture? You’'ll
sell a 12-pack of Briteners almost as fast as you can say

Perma-Power!

®
/PMMCOMPANY—NM N. Elston Ave.—Chicago 18
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Fig. 6. Large metal rotor has brush to
“tap off"’ desired secondary voltage.

pt— CASE -

4 - AMP THERMAL
CIRCUIT BREAKER

olo—

ON-OFF 1 )

PILOT

Fig. 7. Schematic of the Model IV1-4M.

transformer winding.

Fig. 7 shows how the unit is wired.
The meter on the front panel eliminates
the need for a separate AC meter to
indicate the output voltage of the in-
strument. The input plug is a three-way
type which grounds the case to protect
the user. The primary circuit includes
a 6-volt #51 pilot lamp across part of
the winding to show when the unit is
on. The voltage from the secondary tap
is fed through a protective circuit break-
er to the voltmeter and the output re-
ceptacle. The outlet also accepts a
three-way plug to accommodate any in-
strument that uses a three-wire power
cable. The overload relay can be reset
simply by pushing a button on the front
panel. A handle, recessed when not in
use, is an aid in carrying the unit from
place to place. A

[ oz

| 7 L[V

| ‘! i
\""/J.: r_mm

“Tell me where you got it and I'll
fix it for nothing.”




It’s time somebody challenged
the misleading propaganda about
“hand wiring” in '1'V sets

The simple truth is that the much touted and advertised ‘“hand wiring”’ in some

television sets is an outmoded type of construction, not to be compared for

reliability and trouble-free performance with modern copper-engraved circuit boards.

Once upon a time there was only one way to connect
the various components in a television circuit.

That was to run a wire from one to the other and
solder the connections by hand. If you go back far
enough, you’ll find that all television sets were once
made this way.

The trouble is that in just one such set there has to be
hundreds of these soldered connections, each requiring
a hand operation. There is always a good chance that
one or more won’t be perfect...and sooner or later
cause trouble. Hand placement of components and con-
necting wires can cause harmful performance and
quality variations.

A better method from space technology

With the development of space clectronics, there 1s a
need for both more compact construction and absolute
uniformity and reliability. So another method of building
electronic circuits had to be perfected.

It’s called the circuit-board technique.

Circuit boards are not new. They have been known
in various forms for more than a quarter of a century.
However, it is only within the past decade that the
efforts of U. S. industry, including those of PHILCO,
have led to the development of special raw materials,
components, production equipment and techniques
which have resulted in the wide adoption of the use of
circuit boards as a more satisfactory and reliable type
of construction than hand wiring.

All the circuits and connections are engraved in cop-
per on one solid piece of rigid material. No more tangle
of wires and no clumsy individual component placement
and soldering.

Progressive television manufacturers—including Philco
—naturally adopted this new and far better construc-
tion. Others who were unable or unwilling to switch to
modern engraved circuits stayed with hand wiring.

This thev had a perfect right to do.

However, we challenge statements that hand wiring
means finer performance, fewer service problems and
greater operating dependability.

Ask any informed television serviceman

Informed, up-to-date television servicemen will confirm
the fact that modern circuit hoards are more reliable
than old-fashioned hand wiring. What’s more, when
servicing is required, it is far easier to find and repair
troubles in a set utilizing circuit boards, which carry a

complete circuit and component placement chart right

on the face 1o assist in locating a test point or compo-
nent. Repairmen do not relish floundering around in a
“ral’s nest’” ol “hand wiring” to trace a circuit fault.

There is another extremely important reason why
Philco eliminated old-fashioned hand wiring from
chassis circuits.

Some vyears ago, scientists studied the effects of heat
on television-set components. They found that the life
of tubes, condensers, transformers and other vital parts
could be increased many times by decreasing operating
temperature.

To put it another way, they proved that poorly de-
signed television sets didn’t wear out—they burned out.

Key to the Philco ‘“Cool Chassis’’

One wav to prevent the bhurning out of television parts
was to properly ventilate all parts of the set. So the
famous patented Philco Cool Chassis was developed.
The accurate placement of components on the circuit
hoard provides accurate control of operating tempera-
tures of all parts.

Today, based on our actual experience, we can make
thisstatement—and challenge anyone to prove otherwise:
Philco Cool Chassis sets with modern, copper-en-
graved circuit boards, will give better performance,
more reliable service, will require fewer repairs
and cost less to maintain.

We hope vou will remember this when you buy your
next television set. “Hand wiring,” because of its asso-
ciation with fand made. sounds very good ... makes
good propaganda . .. but it simply does not make the
best television sets. Not when we can prove the reliability,
the performance and the ease of servicing Philco Cool
Chassis TV with modern engraved circuit boards.

PHILCO

Reprinted from the Chicago Tribune—
Monday, January 7, 1963

A SUBSIDIARY OF %{ﬂ()&?‘%ﬂﬂ%%
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TV TIPS
FROM TRIAD

NO. 20 IN A SERIES

Joe scowled at the burned power
transformer facing him on the bench.

“Haven’t we seen this chassis be-
fore, Bill?” he asked the Senior PTM.

“Right. We replaced the original
power with another original a few
months ago.”

“The problem,” Bill elaborated,
“arises from the fact that the com-
ponents are aging — capacitors act
like resistors, resistors change value,
line voltages are higher, and new
rectifiers are more efficient. All of
these things add up to increased cur-
rent demands on the power trans-
former.”

“What say we install one of those
neat new Triad Triple X powers
that Hank, our parts pusher, told us
about the other day? He was sure
sold on that 30% reserve resulting
from the use of high-efficiency, grain-
oriented steel laminations,” said Joe,

“So, you were paying attention,”
commented Bill with a hint of a
smile. “What else did he say?”

Joe continued as if he hadn’t heard,
“Grain-oriented steel, along with
new engineering design, permits
much greater flux density without
saturation. Furthermore, it provides
that extra reserve without the use of
cumbersome radiating fins or other
special ventilation.”

Joe paused a moment, but quickly
added with obvious enthusiasm: “By
the way, did you notice the sche-
matics in the Triad technical replace-
ment handbook? It shows the rectifier
winding tapped at 3.8 volts, so you
can use the new 3-volt rectifiers,
such as the 8DG4, as well as the 5-
volt types.”

“I'm overwhelmed,” said Bill. “Get
on that phone and rush order that
R-91HA

xVIORAL. Ask to see the new Triple
X series of compact powers in 26 dif-
ferent voltage and current ratings at
your favorite Triad Distributor. He’s
the one who has those good-looking
red and white boxes on his shelves.
Packed in each box is an instruction
sheet containing a bonanza of sche-
matie, technical, and installation
data. These small (but mighty)
Triple X powers will make your life
more pleasant when you need a re-
placement for those tightly packed
portable TV sets. They’re equally fine
for the larger roomier sets, too.
Write Triad Distributor Division, 305
No. Briant St., Huntington, Indiana.

A DIVISION OF LITTON INDUSTRIES [B
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Shorts to Burn

In a Silvertone Chassis 528.50370
(PHoTOFACT Folder 510-2) with no verti-
cal deflection, I found resistor R52 badly
burned; so 1 replaced it, but the same
thing happened again. 1 checked capaci-
tors C2, C32, and C33, but all seem to
be good. Can you tell me what’s wrong?

WILLIE SATTERFIELD
Edenton, N. C.

You are on the right track in checking
C2 for a shori. However, other compo
nents connected ar this same point mav
he causing trouble. For example, « shorted
vertical oniput transformer is a likely sus-
pect; a yoke shorted to chassis is a logi-
cal second choice. Also, be ulert for a
short around the yoke socket, or a shorted
13EM7 tube.

From Top To Bottom

A Bendix Model C-200 television set
(PHoTOoFACT Folder 134-5) was recently
brought into my shop because it was un-
able to receive channels 4, 5, and 7. By

1|&'R¢)U BLESHOOTER

answers your service problems

VERT MULT

(¥7)e VERT OUTPUT RETRACE
13EM7 BLANKING
FEEDBACK TQ
VERT MULT '@1,015 0} Y
1000V

VERT
MULT 033

T0 YOKE
PLUG

TO VERT
HOLD
CONTROL

10
INTEGRATOR

VERT |
LINEARITY = 220V

adjusting the oscillator slugs, 1 was finally
able to get channels 7 and §, but channel
4 still was poor. However, when 1 touch
a VIVM probe to the mixer grid, chan
nel 4 comes in normally.
CLARENCE E. PauL

So. Weymouth, Mass.

1t sounds as if someone may have been
“twiddling” with the rtuner adjustments;
therefore, I'd suggest a complete align-
ment of the tuner, especially of the oscil

Chassis: RCA CTCI1

the horizontal centering circuit.
place the horizontal AFC diode;

COLOR COUNTERMEASURES

Symptoms and service tips from actval shop experience

Svmptoms: Raster has shifted to one side of screen.

Tip: The customer’s first complaint will probably concern the raster shift de-
scribed above. You'll naturally use the horizontal centering control to return the
picture to its proper position. However, if you run out of horizontal centering
range (control sct all the way to one end), or if you get a callback within a
short period of time for this same complaint, you might well suspect trouble in
Before you check that circuit for trouble. te-
then fire up the set,
raster has shifted back to its normal position (with the centering control back
to its original setting). If it has, you've found the trouble, and there is no need
to check the horizontal centering circuit.
known to cause this trouble in these chassis, without affecting horizontal sync.

and check to see if the

Defective AFC diodes have been

HORIZ AFC

'

@147mm1 NPO 10%

[ 3y
l MK T
@ §mnd - 2N
T 8 2 !
C LeATH)
: a
1 ._at___ 3

1820mmf 10%

@4: 680mmt 10% @%

150K

265y
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WHY WAIT? OVER 750,000 SETS IN 1963
65% OF NBC PROGRAMMING *
YOU CAN MAKE it
MONEY NOW! LOWER PRICED 70° SETS TO BE

INTRODUCED IN 1963
...IF YOU'RE EQUIPPED — AND

A WIDE BAND SCOPE IS A MUST

1,500,000 ALREADY IN USE

This Hickok-quality, full 5", wide-band
scope — factory assembled, wired

and calibrated can put you in color
TV service. .. for less than $200.00.

o Rise time—less than 0.08 usec.

e AC response—5 cycles to 4.5 MC within 3 db

e Vertical sensitivity—40 MV RMS/inch

¢ 5 times horizontal sweep expansion

e Sharp, bright (1600 volts anode potential)
Trace with full astigmatic correction

and, of course, it's. ..

MODEL 615 MOCDEL 656XC MODEL 660 MODEL 661 MODEL 875A

HICK-OK 10666 DUPONT AVENUE « CLEVELAND 8, OHIO
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lator and mixer coils. In this switch-type
tuner, adjustment of any coil will affect
the alignment of all channels helow that
frequency, so it is necessary to start align
ment at the high end (Channel 13) and
proceed to the lowest channel. Also note

- - - - thatr some coils are “tuned” by a slight
Sl .con Rect.'.ers bending of the wires. so be careful not

to disturb any coil inadvertently.

are first choice among service Positive Thinking
Tod} ] 7 W/ I'd like to know why the AVC volt-
technicians ( accord/ng. to nation-wide polls) I T e e
for good and simple reasons:

(PuotoracT Folder 193-7) is positive,
even though the set plays normally. I've
always thought AVC voltage was nega-
tive, but in checking this voltage from
R9 to ground, I find it to be about 1.5
volts positive.
EDWARD HARRISON

Calverton, N. Y.

AVC voltage on the RF amplifier grid
Tarzian 400V and 600V “F'' Series units of this receiver is normally positive, but
in handy Ten-Paks, Doubler Replace- only if it is measured with reference to
ment Kits, and in bulk ground. You'll find., however, that it is
less positive than the cathode voltage of
that tube. In this “three-wav” portable,
y : the tube filuments serve also as the cath-
SILICON RECTIF ERS odes. Since they carry a positive DC volt-

: e age determined by their positions in the
filament string. the DC grid voltages must
also be slightly more positive than ground.
to maintain proper hias bhetween grid and
cathode. Except for this shift in refer
ence point, the AVC system operates the
same as in any other radio.

§

Tarzian 400V and 600V ""H’' Series units
In handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

Deaf Rabbit Ears

I'm having trouble with a Sony Model

Tarzian's nine stand- 8-301W transistor TV set (PHOTOFACT

ard tube replacement Folder 588-2). No picture will come in
* They are immediately available rectifiers replace over on any channel, when [ use the built-in
s 95% of all vacuum telescopic antenna; sound is also very
from distributors thrOUghOUt tube rectifiers weak or nonexistent. However, when |
the nation : attach an outside antenna, the picture and
sound are normal.
v They are ““handy-packed” in WiLLIaM FINSINO

th tit d Nanuet, N. Y
€ ‘quantities andssizes you Since reception is normal with an out-

need most m side antenna, perhaps R8 — the antenna

Ecv|= # h :

{ gain control — is not correctly set for use
with the telescopic antenna. Also. be very
sure you're in a locality that provides
sufficient signal to drive this set ro full
video output with only a built-in antenna.
If a lack of adequate signal strength
A free Tarzian “Replacement doesn’t seem to be the problem, you mayv

Line” catalog is yours for the have a defect in the RF stage or ir the
R s . AGC system. A
asking. It’s your guide to re-

. A Tarzian M-500 and
v Their proven quality and de- M-150 units in Conver-

pendability eliminates callbacks sion Kits and in bulk
that waste your time and profits

placement rectifiers with com-

om0 0 L “ TELESCOPIC ANTENNA
petitive prices, unsurpassed Tarzian's four “con- \ /// R INPUT 10 TUNER
P densed stack" sele- X /(/
p . ' nium rectifiers fit VHE ANT
Write or call your nearest small-size, high- o ® @
Tarzian distributor, or: efficiency applica- foh ) 220

tions

ANTENNA
GAIN

& 10000

SARKES TARZIAN, Inc. -

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast ”\, L
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape » Semiconductor Devices
SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA 750 INPUT
Canadian Li : Marsland Engineering Limited o 350 Weber Street North, Waterloo, Ontario
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Small Appliances

(Continued from page 22)

115-volt source. Formerly, the heat-
ing clements resembled large spiral
springs, but recent types are flat
ribbons. Sometimes heating ele-
ments are scaled into a complete
unit; a faulty one must be replaced
by an entire new unit.

In the case of ‘“open” heating
elements, thcre are three possible
ways to make temporary repairs.
One way is to scrape clean approxi-
mately two inches at the ends of the
heating wires, twist the ends to-
gether, and wrap them with a thin
conducting wire. Never use solder
on a heating element, because the
heat will cause the solder to melt.

Another way to mend a heating
element temporarily is by joining
the two loose ends with a mending
sleeve. Prior to inserting the ends
into the hollow sleeve, thoroughly
clean the wire of rust and other
foreign material. Then, with the aid
of a crimping tool, crimp the sleeve

tight.
The third mending method is to
use a small 6-32 bolt, two flat

washers, and a nut. Again, the ends
must be cleaned. Bend a loop in
each of the loose ends; then insert
the bolt, with one washer on it,
through the two loops. Place the
other washer and the nut on the
bolt, and tighten them.

"“lroning’’ Out Trouble

You’ll want to develop a trouble-
shooting procedure especially suited
to small household appliances. As
an example, let’s go over the steps
you’d take to repair that popular
device—the electric iron.

The electrical circuit of an iron is
simple, consisting of a heating €le-
ment connected across the 115-
volt source through the automatic
heat control. Most hecating-element
troubles will be either opens or
shorts, and continuity tests will
locate these troubles quickly. If at
all possible, don’t waste valuable
time trying to repair open hcating
elements, defective thermostats, or
leaky water reservoirs. As pointed
out earlier, it is less costly for the
customer if you’ll replace the en-
tire part rather than try to repair
the faulty one.

Suppose a customer brings an
iron into the shop for repair, stat-
ing that the unit “will not heat up.”

in

NEW VERSATILITY & COMPACTNESS

PROFESSIONAL TEST EQUIPMENT

AC VOLT-WATT METER #261

Formerly designated as #280
Kit $49.95 Wired $79.95

AC voltmeter and load-compensated audio-wattmeter of unique
quality and accuracy. Measures AC voltage from 1 millivolt to
1000 volts in 11 ranges, and power from .015 milliwatt to 150
watts in 7 ranges, across standard loads from 4 to 600 ohms.
The instrument incorporates a tapped power resistor load
(4, 8, 16, and 600 ohms) to handle up to 80 watts of power on
8 ohms, and 40 watts on other taps. It may be switched to
external load up to 150 watts. The meter is automatically com-
pensated for any load selected, internal or external, to provide
a single watt scale for all loads and ranges.

VOLTMETER: Ranges: .01, .03, .1, .3, 1, 3, 10, 30, 100, 300, 1000
RMS volts. Frequency Response: *=0db 10c to 150kc, —3db at
500 kc. Input Impedance: 2 megohm shunted by 15mmf.
Accuracy: *4%.

WATTMETER: Ranges: 15mw, 1.5mw, 15mw, 150mw, 1.5W, 15w,
150W. Frequency Response: ==0db 10c to 100kc. Accuracy: +=5%.
Internal Loads: 4 (40W), 8 (80W), 16 (40W), 600 (40W). External
Loads: 4, 8, 16, 600 (all to 150W),

...USE THESE!

TO CHANGE
/ ‘ 1‘1115’?.“."
\ METERED VARIABLE
AUTO-TRANSFORMER
% TO!T 5 AC BENCH SUPPLIES

#1073 (3-amp rating)
Kit $35.95 Wired $47.95

#1078 (7V2-amp rating)

Kit $42,95 Wired $54.95

Connect to 60 cycle, 120 volt line and
obtain any desired voltage between 0 and
! 140 volts. Highly efficient variable auto-

transformer of toroidal core design gives
you continuously variable output, linear

versus rotation, with excellent regulation

% and negligible waveform distortion. Model

1078 permits either 50 or 60 cycle

operation.

...USE THIS!

Extra-Low-Ripple
6-and 12-Volt

T

T

BATTERY

ELIMINATOR AND

[ VR

CHARGER #1064
Kit $45.95 Wired $54.95

Connect to 60 cycle, 120
volt line and obtain high-

\.

ly filtered low dc voltage
continuously variable over two ranges 0-8,

>

0-16 VDC. Heavy-duty pi-type LC fiiter is

rated to take the full rated current output
continuously (10 amps on 8V range, 6
amps on 16V range), reduces ripple as low
as 0.3% at 2 amps on the 16V range. An

1“_
I

essential instrument for servicing battery-
operated equipment, including transistor

or hybrid types, and an excellent battery

For complete catalog

ADD 5% IN THE WEST

1 1 charger.

Also New From EICO:
AC VTVM & 5 Ql\ TRANSISTOR IN-CIRCUIT
AMPLIFIER & 3 AND CIRCUIT CAPACITOR
#250 L ~ TESTER #680 TESTER #955
Kit $49.95 (""“ o &y #{ Kitg2s.95 Kit $19.95
Wired $79.95 Y é Wired $39.95 Wired $39.95

\\&?‘ 9O =

of over 106 EICO kits and wired units—hi-fi, test equipment,

citizens radio, ham gear—plus name of nearest distributor, write to dept. pPF-2

ELECTRONIC INSTRUMENT CO., INC.
3300 Northern Bivd., Long iIsland City 1, N. Y.

Expoit Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13, N. Y.

See us at IRE Booth #3101




For best results
squeeze bulb
from sides
rather than up
against handle,

ENDECO DESOLDERING IRON

removes soldered connections
quickly . . . easily . . . profitably

No need to send your printed cir-
cuit boards out to a specialist when
you have an Endeco Desoldering Iron.
You'll find it easy to remove transis-
tors, transformers, condensers, resis-
tors, diodes and even those difficult
multiple pin or button type sockets
with center posts. Endeco puts the
profit margin back into your printed
circuit work.

Any iron will melt solder; Endeco
with its vacuum pickup completely re-
moves melted solder . . . collects it
in a non-breakable, stainless steel tube.
The exclusive compact design lets you
see the connection while you're de-
soldering. One hand operation.

No need to reach for another tool.
Without even changing tips, you can
resolder a clean, new connection.
Worn tips are easily replaced, when it
is necessary, even while iron is hot.

Endeco Desoldering Iron is not an
attachment, but a complete desolder-
ing/resoldering tool. The desoldering
principle (pat. pending) is incorpo-
rated into the rugged Weller soldering
iron with the exclusive Weller Magna-
stat sensing device in tip body which
maintains constant temperature.

The new Model 100A Endeco De-
soldering Iron is available at your
electronic distributor or write direct.

p >>._ ENTERPRISE
L3> > DEVELOPMENT
Ry, CORPORATION

917 Circle Tower Building
Indianapolis 4, Indiana
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Fig. 3, Knowing construction of typi-
cal electric iron aids disassembly.

First, check the line cord and the
plug; if these appear to be in satis-
factory condition, the unit will have
to be disassembled. Here is where
the manufacturer’s information
comes in handy, for irons are usual-
ly difficult to take apart until you
become familiar with them.

The construction of one typical
steam-and-dry iron is shown in Fig.
3. To disassemble this unit:

a. Pry up curved aluminum cover
A, and remove large nut located
underneath.

b. With your fingernail, pull tem-
perature scale B and spring C
straight forward and out.

¢, Pull small aluminum collar
straight out, being careful not
to bend it.

d. Lift handle straight up and off.

e. Loosen, but do not remove, two
screws holding spade lugs at-
tached to line cord.

f. Fig. 4 shows disassembled unit.

After disassembling the iron, we
find the sealed element is open. We
also discover we don’t have this
element in stock, so we order one
immediately. (To maintain good
customer relations, we also inform
the customer of how long it will
take to procure the new part.)

When the heating element arrives
and has been installed, we must
check the iron for satisfactory op-
eration. This is where a surface-
temperature meter is very helpful,
and Table I shows the temperature

New BEHN& Perfect Pin Crimper
/

=
icture-Tube Repair Tool
Also for—5U4, 65N7, 6BQ6, etc.

Eliminates that hard
soldering job

only $1.25
each

\
\
\

PT-1
.3/32 PIN

\
i -

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved
on first job. 3" long.

Patented
Intermittent operation of picture tubes due
to defective solder connections easily cor-
rected. Provides solid electrical connections,

channel - selector
keeps its

can also be used as
wrench and screwdriver. Pin
original form. A 3-in-1 tool.

3 MODELS
ELIMINATE SOLDERING
Makes Solid Electrical Connections

Phono Pin-Plug Crimper
Slip wire in “pin
plug,” insert
in tool, and C-rings lc ea.

squeeze , . .

job is done. u- Use end of

1/8” PIN tool to push

on C-ring for

a2 Vbl s ovrd o
= nection.

Ant. plugs, hi-fi, multiple plugs, public

address, radio and TV tubes, radar, speakers,
and loop connections. Many, many more uses.

Model LC-3 for 5/32" pin diameter
At your parts distributor or write us
Mfg. Co.
9853 Chalmers,
Detroit 13, Mich.

TABLE 1|
Fabric Temp.
Synthetic | 150°-185° F
Rayon 1959-240° F
Silk 250°-290° F
Wool 310°-350° F
Cotton 375%-4050 F
Linen 415° -460° F

CHEAP
IMITATIONS

INSIST ON

"N
OISE 7

e VOLUME CONTROL
and Contact Restorer
e TUNER-TONIC
for ALL tuners
including wafer type
e FORMULA EC-44
for ALL electrical contacts
FREE with ALL No-Noise Products
5 Plastic Extender Push-button Assembly

for pin-point applications. Does not cause
shortsl

14 Years of Recognized Leadership

ELECTRONIC CHEMICAL CORP.

813 Communipaw Ave., Jersey City 4, N.J




Fig. 4. Disassembled view shows parts
that must be removed and reinstalled.

ranges you should expect for each
setting of the iron’s thermostat
control.

Also, if ordinary tap water has
been used in a steam iron, its pas-
sages, valves, and port holes may
have become clogged. Before re-
turning it to the customer, try clean-
ing it out by placing a small amount
of white vinegar in the tank and
heating the iron until the vinegar
begins to boil. Disconnect the unit
and let it stand for approximately
20 minutes, and then flush the tank
with distilled water.

Coffee Maker

There are two general types of
coffee makers—the percolator and
the brewer—and either may be
automatic or nonautomatic. Auto-
matic units feature a thermostat, of
either the adjustable or nonadjust-
able type. Open or shorted heating
elements and faulty thermostats are
the most likely troubles.

Fig. 5 shows several types of
coffee-pot heating elements. Those
at the top are flat (or plate) types,
while those at the bottom are cylin-
drical. The plate type on the left is
a sealed unit, and the one on the
right is an older resistance-wire
type, wound on a mica form. The
encased cylindrical types use a simi-
lar heating element, but it is wound
on a cylindrical form (of mica or
ceramic) and mounted in an alumi-

Fig. 5. Different types of heating ele-
ments found in coffee pots or urns.

WHY
THIS
ONE...

and not just any 12AX7A?

All 12AXT7A schematics look alike. And at first glance, all 12AX7A tubes
also look alike. Yet, the use of a Sonotone 12AX7A tube can make a
world of difference in performance.

The 12AX7TA, used in signal stages for high gain, has virtually become
the standard in the low level stages of audio preamp circuits where noise,
hum and tube microphonics become major problems. If you examine a
Sonotone 12AX7A closely, alongside another, you will see a significant
difference in construction. You will notice a trident shaped, tongued
structural member at the top of the tube — called a “Damper Mica.” The
tongue supports the two cathodes — acts like the leaf of a spring, absorb-
ing the shock of external impact and vibration.

As a result of this unique construction, the Sonotone 12AX7A is re-
markably free from microphonic tendencies. It is also sturdier and more
capable of withstanding impact and vibration without physical damage
or electrical malfunction.

In addition, the Sonotone 12AX7A employs a coiled heater which re-
stricts unwanted magnetic fields in the heater cathode assembly when
AC i3 used for the heater supply. This reduces the AC hum component
to a point where it is no longer necessary to use rectified and filtered
heater supplies.

Small wonder that the Sonotone 12AX7A is specified by the leading
manufacturers of high fidelity amplifiers. It is their way of insuring the
quality of their instruments.

The next time you replace a 12AX7A, remember that not all of them
are alike. There are enough distinctive qualities in the Sonotone 12AX7A
to make its choice a sure and safe one. That’s the point about all Sonotone
tubes—all have that extra something that spells better performance.

In addition to the high-gain 12AX7A, Sonotone also features selected
quality audio output tubes—the EL34 and EL84—available in matched
pairs for push-pull applicatjons.

Next time the schematic calls for the 12AX7A, or any type of tube for
home entertainment or industrial application — replace with Sonotone.

SONOTONE"CORPORATION

ELECTRONIC APPLICATIONS DIVISION e ELMSFORD, NEW YORK
Cartridges * Speakers e Tape Heads  Mikes » Electron Tubes ¢ Batteries » Hearing Aids
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Exact Replacements
for Original T.V.
Equipment

Cat. No. Use 0.E.M. Part No.
Admiral

1471-A Sound Take-Off 72B185-2

1472-A Sound Take-Off 72C132-19

6332 Horiz. Osc. 94C17-4
Crosley

7101 2nd Sound I.F. 157856-1
Dumont

7103-DE Discriminator 20004441

7104-DE Sound I.F. 20004511
Emerson

6339-E Widsh 708275

6340-E Horiz. Osc. 716102

7112-E 4.5 Mc. Disc. 708276

General Electric and Hotpoint
6206-PC TV Ratio Det. RTD-026 (WT56X38)
6207-PC TV Ratio Det. RTD-025 (WT56X37)
6208-PC TV Ratio Det. RTD-020

6209-G1 TV Ratio Det. RTD-024 (WT 56X36)

6334-G  Horiz. Phase RLI-365
6335-G  Horiz. Osc. WT36X402
Hallicrafter

1482 IFT Sound L.F. and Trap 5181996

7101 2nd Sound I.F. 51A1859
Muntz

7111-M 4.5 Mc. Disc. LO-0076
Philco

6209-P1 TV Disc. 32-4721

6209-P2 TV Disc. 32-4689-1, 2

6209-P3 TV Disc. 32-4735-1, 2

7102-P 4.5 Mc. L.LF, and Trap 32-4688-10
R.C.A.

1483 IF Sound I.F. 76437

1484 RD  Sound Ratio Detector 102692

1485 RD  Sound Ratio Detector 102644

1486 RD Sound Ratio Detector 102253

1487 RD  Sound Ratio Detector 100364

1488 RD  Sound Ratio Detector 79141

1489 RD  Sound Ratio Detector 101219

6333 Horiz. Osc. 103103

6336-R Horiz. Osc. and Sync. 107284

Westinghouse
6204-W3 TV LF. v12128-1, 2, 3

Available
through your local distributor

J. W. MILLER CO.

S917 S. Main St.

Los Angeles 3, Calif. \

76 PF REPORTER/February, 1963

CATCH -

_ ) .
C d
B 4
TH[SMOSYAT kL (RRAE
\ ==
BLADE THERMOSTAT HEATER

(4) Rack down; thermostat heater on.
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SWITCH AAAAA—

(B) Switch positions for the condition at A.
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THERMOSTAT / HOOK UNDER THERMOSTAT BLADE
6L THERMOSTAT HEATER

—

(C) Thermostat cools; latch is tripped.
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INPUT O] MAIN ELEMENT
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AUXILIARY | THERMOSTAT HEAT
swircn [ MEROSTAT nEATER

(D) Switch positions prior to tripping action.

Fig. 6. Operation of electromechanical timing device in one type of toaster.

num cylinder. The element is in-
serted from the top, and a long
bolt holds it in place. Be very care-
ful, when handling this type of ele-
ment, not to dent or mar the rim—
this can cause leaks when the ele-
ment is installed.

When servicing the nonautomatic
type, check the heat fuse that pro-
tects the unit against damage if the
pot boils dry. Always make sure
there are no shorts before replacing
this fuse.

Now and then you may be asked
to repair a leaky aluminum coffee
pot. Aluminum is difficult to solder
without special techniques. How-
ever, if you use a clean soldering
iron and a special flux (available
from most appliance-part distribu-
tors) you can learn to solder alumi-
num with comparative ease. The
mended spot can then be filed
smooth and can be polished until it
appears almost like the original
finish. (A buffing wheel speeds this
job considerably.)

Toasters
Two basic types of controlled

heating elements are used in
toasters. One is a thermostatic type
(Fig. 6) in which the heat of the
element eventually causes the ther-
mostat to open, and in turn causes
the toast to pop up.

Another type is controlled by a
small wind-up mechanism. Pushing
down the operating lever winds a
small spring and turns on the heat-
ing element. When the spring un-
winds, the latch is released, the
toast pops up, and the heating ele-
ment is turned off.

The most common toaster faults
are the heating element opening or
the thermostat (if one is used) be-
coming inoperative. Very seldom
will an AC plug or cord have to be
replaced, since toasters are usually
left connected.

While a toaster is disassembled
for repairs, all bread crumbs and
foreign matter should be removed
from the unit; if allowed to accumu-
late, they can cause latches and
springs to stick. A few common
faults—and their causes—are as
follows:

Toast won’t pop up or won’t stay

’
DON T REPLACE CRYSTALLIZED RUBBER
PHONOGRAPH DRIVE WHEELS UNNECESSARILY ’

DOWY Linac cevstatuzo
NONOGRAEN
DWVE WHESLS UNMICESANILY.

brush on NEW FoNO-mAGIC”

eliminate slipping---dragging
SAVES DRIVE WHEEL INVENTORY COSTS TOO!

*FONO-MAGIC is a NEW compound of special rubber and carbide particles.
When FONO-MAGIC is brushed on metal drive surfaces, it forms a coat of
live, pliable non-slipping rubber .000065 inches thick. Carbide particles
imbedded in the rubber coating will scratch slipping rubber idler wheels,
exposing live rubber and prolonging the life of the idler wheel. Just one
bottle of FONO-MAGIC is equivalent to the replacement of 100 drive
wheels. Only $1.95 dealer net.

manufoctured by R-COLUMBIA PRODUCTS CO., INC. Highland Park, lllinois

Sold at Better Jobbers everywhere.




ELECTRIC SKILLET TOPYIEW
HEATING ELEMENT

BUILT INTO SKILLET

TEMPERATURE SENSING 5
LEMENT - l.

PLUG- IN THERMOSTAT “(
CONTROL

~T0 POWEF SOURCE

Fig. 7. The heating element and ther-
mostat circuit in an electric skillet.

down. Check and clean all catches,
levers, and latches. Check thermo-
stat or timer.

Timing isn’t right. Check mechani-
cal action; usually a good cleaning
will restore normal operation.
One side doesn’t toast properly. In-
spect the heating elements; you’ll
probably find that one doesn’t glow,
indicating an open element.

Electric Skillet

The electric skillet is a normally
shaped skillet with a heating ele-
ment inside or underneath the bot-
tom. The thermostat and controls
are either built into a large plug or
mounted in the handle of the unit.

This appliance uses a sealed-unit
element, as shown in Fig. 7. When
trouble occurs, check the AC cord,
the plug, and the thermostat; if they
are satisfactory, the heating element
must be bad. With the appliance
disconnected from the 115-volt
source, you can make a continuity
test directly across the AC inter-
lock, and proceed step by step
through the thermostat to the heat-
ing element.

There is good reason for using a
sealed unit, even though it makes
repairing the element impossible.
The skillet must be submersible in
water, so it can be thoroughly
washed without running the risk of
developing shorts.

Therefore, cleaning, checking,
and adjusting thermostats and re-
placing line cords are about the only
servicing you can do to these
skillets.

Conclusion

Servicing small electrical appli-
ances is not difficult, and the only
requirement for the radio-TV serv-
iceman is a little familiarization. A
bit of time spent now may help you
increase next summer’s service busi-
ness more quickly than you think.

A

CHECKS AND REJUVENATES ALL PICTURE TUBES
WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE
L 1
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$6995

utomatic
| Featuring Controlled
the all NEW Reiovenation

SENCOREKE

CR125 CATHODE RAY TUBE TESTER

From SENCORE, designers of the famous Mighty Mite Tube Tester and other valuable
time savers, comes another industry best. An all new method of testing and
rejuvenating picture tubes. Although the method is new, the tests performed are
standard, correlating directly with set-up information from the RCA and
GE manuals.

Check these outstanding features and you will see why this money making instrument
belongs on top of your purchasing list for both monochrome and color TV testing.

Checks all picture tubes thoroughly and carefully; checks for inter-element
shorts, cathode emission, control grid cut-off capabilities, gas, and life test.

Automatic controlled rejuvenation. A Sencore first, preventing the operator
from over-rejuvenating or damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right amount of voltage for a regulated
interval. With the flick of a switch, the RC timer converts to a capacity type
welder for welding open cathodes. New rejuvenation or welding voltage can
be re-applied only when the rejuvenate button is released and depressed again.

Uses DC on all tests. Unlike other CRT testers that use straight AC, the CR125
uses well filtered DC on all tests. This enables Sencore to use standard recom-
mended checks and to provide a more accurate check on control grid capa-
bilitleg This is very important in color.

No interpretation chart. Two “easy view' neon lights clearly indicate shorts
between any element. A chartisincluded for interpretation of shorts, if desirable.
This chart is not necessary for normal testing on the CR125.

No adaptor sockets. One neat test cable with all six sockets for testing any
CRT. No messy adaptors, reference charts or up-dating is required. The
Sencore CR125 is the only tester with both color sockets. (Some have no color
sockets, others have only the older type color socket.)

No draggy leads. A neat, oversized compartment, in the lower portion of the
CR125 allows you to neatly “tuck away' the cable and line cord after each
check in the home.

T m N\ 7

2

SPECIAL INTRODUCTORY OFFER 2
-

= WORTH $50°° =

All six sockets, including = Most SENCORE products are sold by recommenda- <?>

latest color socket, on one tion. So that you will be first in your area to buy 2>

neat cable. | and recommend the CR125, this coupon is worth <

=~ $5.00 on the purchose of the CR125 when pre- '\>>

% sented to your parts distributor. <<

SENCORE, INC. = Why not save $5.00 now? greersl:d!::;vden l&
426 S. WESTGATE DRIVE <

LAWYV
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NEW SAMS BOOKS

Color TV Trouble Clues ®

A “'must” for every service technician.

Qutlines trouble clues and procedures for

repair of color T'V receivers of all makes—advice
and guidance on solving color TV problems which
has actually been field-tested. Covers types of trou-
bles encountered, troubleshooting techniques, align-
ment and sync problems, convergence, etc. Includes
valuable section on the use of test equipment to
speed color set servicing. Fully illustrated with photo-
graphs and schematics; a welcome help and a ref-
erence guide for those ever-increasing color TVs 95
jobs. 96 pages; 514 x 814”. Order COL-1, only. ]

Handhook of Ham Radio Circuits

By David E. Hicks. Contains complete schematic dia-
grams and definitive descriptions for over 50 of the
most popular amateur radio transmitters and re-
ceivers. Written for hams and technicians, this book
covers the circuitry, operation, general function,
and special distinguishing features of each piece of
equipment. Excellent for troubleshooting and mod-
ification needs, as well as a guide for huyings 95
equipment. 128 pages; 8 19x11” Order HRC-1,0nly 2

Microwave Systems Fundamentals

By F. Jonathan Mivec. This book gives you a clear
understanding of microwave applications, including
a basic analysis of microwave systems, and detailed
explanations of the principles involved. Chapters:
Introduction to Microwaves; Behavior of Micro-
waves; Transmission Systems; Cavity Resonators;
Oscillators; Receivers; Antennas; special appendices
on Mathematical Construction of a Profile Diagram
and Waveguide Mathematics and Equivalent Cir-
cuits of an Amplifier and Quartz Crystal 288$ g5
pages; 5% x 8%”. Order MSM-1, only . 5

BROADCAST ENGINEERING NOTEBOOKS: VOL. 2
AM-FM Broadcast Operations

By Harold E. Ennes. The second volume in this unique
series covers technical operations of radio stations
from the operator’s point of view. Ranges from basic
information such as the layout for control rooms to
the more complex subjects of remote equipment,
etc. Problems encountered and proper procedures
for operating both inside and outside the studio are
examined. Includes sections on operating the trans-
mitter, and FCC rules. An excellent aid in preparing
for FCC license examinations. 256 pages; 5%$ 95
x 814”. Order BEN-2, only. . o b o o M- 5

Electronic Tests & Measurements

By Robert G. Middleton. Another practical, authorita-
tive book by a leading expert on measurement procedures
and equipment. Takes a new approach by giving the reader
a thorough understanding of circuit characteristics, on the
sound premise that the theory behind what you are doing
is as important as the work itself. Heips you increase your
knowledge of circuitry as well as your proficiency in
testing. Chapters include: Electrical & Electronic Units;
Nonlinear Devices; Transient Analysis; Bridge Measure-
ments; Amplifiers; Electronic Testing Theory; High-Fre-
quency Tests & Measurements. 288 pages 5Vz X §p95
8% ", hardbound. Order MET-1, only. . B

How to Detect & Measure Radiation

By Harold S. Renne. What is radiation? Where does
it come from and how is it detected and measured?
These are questions millions of people are asking
today. In simple everyday language, this book
describes the sources of radiation and how it radiates
or “‘spreads out.” Special attention is given to detec-
tion and measurement devices and just how they
operate. Of special interest to experimenters, techni-
cians, students, Civil Defense personnel, and en- $995
gineers. 160 pages; 5%4x8%4”. Order ADR-2, only 3

Hall Effect Instrumentation

By Barron Kemp. An important book on a new and
growing field, showing the innumerable applications
being found for the Hall effect principle. Unknown
20 years ago, this principle is becoming one of the
most effective theories for measurement instrumen-
tation. Here is a full analysis of the Hall effect and
its applications. Chapters: The Hall Effect; Multi-
plier Applications; Wattmeters; Modulators; Con-
stant Control-Current Applications; Displacement
Applications; Magnetoresistive Devices; Measuring
Magnetic Fields. An invaluable reference and in-
structive text for engineers and students. 128s 95
pages; 514 x8%4”; hardbound. Order HAL-1, only 4

HOWARD W. SAMS & CO., INC.

8 Order from your Sams Distributor today, or mail - B
B to Howard W. Sams & Co., Inc., Dept. B-33 [ |
B 4300 W. 62nd Street, Indianopolis 6, Ind. [ ]
i Send me the following books: :
2 O cot-1 O MSM-1 O MET-1 O HAL-t M
8 [0 HRC-1 [ BEN-2 O ADR-2 [ ]
: $___  enclosed. [J Send FREE Booklist :
: Name. :
3 Address .
: City. Zone State. :

| ]

g IN CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7
o =il
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Boosting Sensitivity

(Continued from page 37)
L8
-1. 1V NORMAL
-I,2v°

{ OR HIGHER NEG VOLTAGE it

.,|

* LIKELY RESULT OF SHORTED €1
tLIKELY RESULT OF LEAKY OR SHORTED €2

-9V

Fig. 4. Altered bias on the transistor
is why faulty capacitor reduces gain.
and lower the gain; Fig. 4 shows
how this can happen.

Some radios have unbypassed
emitter resistors in the audio stages.
There can’t help but be a loss in
audio gain when this circuit ar-
rangement is used. In remote areas,
where every little bit of gain is
needed, it is often possible to coax
some added performance out of
transistor radio by adding a 20- or
30-mfd bypass across each of these
unbypassed resistors—as in Fig. 5.

The Diode Detector

When a radio is weak, don’t over-
look the possibility of a defective
diode detector. This diode develops
AGC voltage for the IF’s and,
some sets, establishes operating
voltages for other transistors. Cer-
tain diode troubles may affect DC
biasing without altering the diode’s
apparent ability to detect audio
signals.

Measuring the front-to-back ratio
with an ohmmeter is usually a suf-
ficient test for the diode. This ratio
should be at least 5000:1; or in
other words, if the forward resist-
ance is 100 ohms, the back resist-
ance should be at least S00K. The
forward resistance should never ex-
cced 150 ohms, and the back re-
sistance should never be less than
300K.

AUDIO
INPUT

Utah’s

famous micro-gap
replacement
SPEAKERS

Better response — better sound
reproduction than original equip-
ment! Better customer response,
too, when you install Utah Micro-
Gap replacement speakers. Sin-
gle-packed in custom-fitted car-
tons. lllustrated above:

I} sP6ONF 6x9” Oval Inverted
Auto Speaker[ElSP12J 12" Round
Speaker [ SP4A 4" Square Out-
door Speaker B SP69G 6x9” Oval
Auto Speaker @ SP8NF 7% In.
verted Pin Cushion Speaker.

Write for illustrated literature

Fig. 5. A bypass capacitor across the
emitter resistor will increase gain.

7774

ELECTRONICS CORP

HUNTINGTON,
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The Speaker

Though it doesn’t happen too
often, the speaker can also cause
low volume. And it is embarrassing
to work on a radio for an hour
only to find this is the trouble. To
get around this situation, you should
keep a test speaker always handy,
with a plug to fit transistor-radio
earphone jacks. Since this jack is
across the secondary of the output
transformer, and automatically dis-
connects the internal speaker, you
can simply plug in the test speaker
for a positive check of the condi-
tion of the radio speaker. Use a
speaker similar to the one in the set,
so you don’t create a problem where
none exists.

An External Antenna

One of the oldest ways of in-
creasing sensitivity beyond the de-
sign value is to add to its antenna.
For inexpensive sets, this may be
the only satisfactory way.

An external antenna can be con-
nected directly to the antenna in-
put coil through a small capacitor,
as shown in Fig. 6. The capacitor
is connected to the “hot” side of
the antenna coil. If its value is kept
small (2 mmf or less) it will not
affect the tracking of the radio to
a great extent. In fact, a couple of
insulated wires about two inches

long, twisted together into a gim-
mick, will often provide enough
capacitance.

However, if you want more sen-
sitivity, use a somewhat larger
capacitor—perhaps 10 mmf or so.
Then be sure to make the tracking
tests explained earlier, and do them
with the antenna connected. When
you do this, the sensitivity of the
radio will shoot up considerably;
but if the external antenna is re-
moved, you will have less sensitivity

than previously (unless you retrack
again).

Long wire antennas can be used
inside metal buildings or trailer
homes to improve reception. For
people who use their transistor
portables in boats far from their
favorite station, a telescoping rod
antenna offers considerable im-
provement—especially since the rod
antenna eliminates the directivity
of the internal loopstick.

When the radio is going to be
kept in one spot inside a metal
building (or anywhere else you
need more sensitivity), you can

staple a metal screen underneath
the table or shelf where the radio
normally sits and connect the added
capacitor (Fig. 6) to the screen.
This makes an eflective, out-of-sight
antenna.
A Final Word

Determining whether a radio
really has trouble or merely suffers
from poor design is an art that
improves with experience. Never
pass up an opportunity to check a
known good radio. Using signal in-
jection and an output-indicating de-
vice to check sensitivity, you soon
will know what to expect from

ANT INPUT

Y ABDTHIS
L.~ CAPACITOR
T (SEETEXT)
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VHF-FM FOR:

MOBILE
AIRCRAFT
MARINE
MOTORCYCLE
PORTABLE
BASE

A SPECIALLY DESIGNED DISPATCHER'S CONSOLE

PROVIDES EFFICIENT, INSTANT CONTROL OVER
4 RADEO CIRCUITS.

11 Police messages are dispatched to patrol cars,
motorcycles, police boats, and other vehicles over a
150 Mc mobite relay system of advanced design. A
310 ft. antenna height on relay transmitter provides
4) mile car-to-car communications. Two-way or
trree-way versatility by selection at control console.

2 A Local Government frequency for fire trucks,
rescue squads, electrical trucks, and other mainten.
ance and official vehicles.

31 The Inter-City circuit on 1565.37 Mc has special
relay provisions permitting messages from other

YHFAM F()H. YHF

AIRPORT VEWICLES ANTENNAS
GROUND STATIONS AEMOTE CONTAOLS
POINT.TO-POINT ACCESSORIES

DEPENDABLE

comMmCoO
TWO-WAY RADIO
EQUIPMENT
USED EXCLUSIVELY
BY THE CITY OF
CORAL GABLES
FLORIDA FOR
PAST 15
YEARS

Fig. 6. A simple method of connecting
external antenna to transistor radio.

L GA
009'A 3184

POLICE

communities in Dade County to be simultaneously
re-transmitted to Gables police vehicies enabling
each mobile unit to receive direct county-wide
broadcast.

4 A completely independent stand-by base station
for Police and Local Government fre-

quencies is located several miles

from main repeater station.

This high performance system includes four base stations, 8C
mobile units, three portable base stations. Eleven new COMCO

For tuil details, ite today! N 3 A " N
or full dotails, write today Model 900 mobiles with all-transistor receiver will soon be added

e Comb

DESIGNERS AND MANUFACTURERS of

COMMUNICATION!

FOUNDED 1938 CORAL GABLES,

RADIO COMMUNICATIONS EQUIPMENT

nmmv Ine.

MIAMI 34, FLORIDA
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New Business Opportunity

For Independent Servicemen

Mr. M. Goldweber Clevetand, Ohio Mr. J. Errico Trenton, New Jersey

Mr. H. Seiden Albany, New York

JoinThese Former Servicemen

Who Now Own Successful
Lafayette Associate Stores

You can join the 65 former servicemen who now know the true independence and security
that comes from owning your own business. As a franchised Lafayette Radio Electronics
Associate, you benefit from more than 40 years experience selling hi-fi components, citizen
band radios, recorders, science and electronics kits. tools. hobby supplies, TV repair
equipment and all the other things that make this the fastest-growing industry in the
country. You'll have your own exclusive marketing area and the same guidance and
advertising support that has helped many men such as you (some with little or no business
experience) become successful business leaders. If you have a basic knowledge of radio.
television or electronics, and you're willing to invest from $10,000 to $30.000 to get the
things you've always wanted out of life, mail the coupon.today for further information.

Lafayette Radio Electronics Corporation Pr-23
111 Jericho Turnpike, Syosset, L. I., New York

Mr. Robert Laub

Please send me full information on how | can own my own profitable business.
| understand there is no obligation.

-

NAME______ —

ADDRESS

cITY Z0NE STATE

g g g g |
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various types of receivers. 1If you
will jot down sensitivity information
for every radio you service, it won't
be long until you’ll find you have
developed a really accurate judg-
ment of a radie’s sensitivity.

Speedy Checker

The Model T-61 Tube Tester,
built by PACO, is designed to elim-
inate wasted time and motion while
testing receiving tubes. This unit
will check most of the popular 7-
pin, 9-pin, and octal tubes used in
modern television and radio re-
ceivers.

In addition, the T-61 incorpo-
rates a special socket to accommo-
date an adapter for testing television -
picture tubes. Two CRT adapters
—Models AT-1 and AT-2—make
it possible to test all black-and-
white picture tubes, and are avail-
able at extra cost. A special sector
of the 4” meter scale is used to in-
dicate CRT condition.

Testing of cathode emission is
made simple through the use of
prewired sockets and only three
controls. One control provides
heater voltages from .63 to 50 volts
AC, covering the majority of tube
types now in use. A second control
selects the connections to the tube
being tested. The third control
calibrates the test circuit for each
tube type, so cathode emission can
be shown on a “Good-?-Replace”
scale.

The fully isolated power trans-
former is protected by a fuse, lo-
cated inside the portable case. A
potentiometer ‘“‘ganged” with the
on-off switch allows the user to
compensate for line-voltage varia-
tions. Bent tube pins can be re-
paired by using the straighteners
on the front panel. The unit sells
for $49.95 in kit form; the factory-
wired version is priced at $69.95. A
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R e n TUBE TESTERS
TOP QUALITY @ SPEED ® ACCURACY @ LOW PRICES
...sell more tubes—earn more money

Coe DYNAMIC MUTUAL ™ Model 1100 TUBE TESTER

/;[INDUCTANCE TUBE TESTER 3 -+ an outstanding tester—yet
1

for only 95 amazingly low in price!
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Fig. 3, Tube portion of output stage

showing circuit and metering points.

ter has a point of recommended
(or critical) coupling, which should
not be exceeded; for example, one
particular transmitter can be “load- s AR
ed out” to draw not more than ‘ o2 '

290 ma of PA cathode current. e Model 1000
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The same circuit—Fig. 4A—is e Also test the new tube types mc\udm'gutggsvcauw radio hybrid !ubesgvothaz:
used for frequencies in this range, - 10.pin tubes as well as battery 'Ypeh ratrons and most industrial tube types.
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channel below 4 mc.

4 mc to 6 mc
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manufacturers of quality electronic products

(B) Above 6 mc — voltage-fed 111 Roosevelt Avenue, Mineola, New York

ANT TUNING

EXPORT: EMEC Inc., 127 Grace St., Plainview, N. Y.

Fig. 4. RF output coupling networks.
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COMING IN MARCH:

special TEST EQUIPMENT issue

OF PF REPORTER

What's Inside Test Equipment

Have you been failing to get full

measure from your test gear be-

cause you're unfamiliar with its
inner workings? Here, in an 8.
page special section, are some
short cuts to understanding instru-
ment circuits.

Ringing Checks for Sweep Coils
A simple, but meaningful, test for
output transformers and yokes is to
apply a pulse signal and examine
the resulting damped wave with a
scope. lllustrated examples in this
Shop Talk feature show how it's
done.

Keeping Your Test
Equipment Modern

Field changes and periodic over-
havuls, coupled with a realistic pro-
gram of replacing outmoded or
worn.out units, will provide you
with perpetually up-to-date shop
facilities.

Alignment Equipment for
Stereo FM

Now rolling off the production lines
of several manufacturers are gen-
erators that can furnish a stereo
signal with modulation on either
channel, and other special test sig-
nals required for accurate align-
ment of multiplex circuits.

Skope Skills
Tips on tuning in” clear, stable
waveforms are presented in words
and pictures.

Enter my subscription to PF REPORTER
and send me free book(s) checked.
3 Years $9.00 ]2 Years $7.00 [ Year $4.00
[J The Troubleshooter’s Handbook

[J Servicing Industrial Electronics

[} Servicing TV from Tuner to Picture Tube

Check one of above for each year you subscribe
{3 8ill Me (7] Remittance Enclosed

{J Extend Present Subscription

Please Check Your Business Classification

[C] Owner. Mgr. {3 Emplovee [ Service Mgr.

[ Independent Radia, TV [ Retailer with Service
Sefviceman Department

[ Industrial Electronics [ Other (Specify occupa-
Service tion and title)

Name.

Firm

Addre

City. Zone___ State.

Toke this coupon to your distributor, or mail to:
Howard W. Soms & Co., Inc, 4300 W. 62nd Street,

Indianapolis, Indiana
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before: The antenna is discon-
nected during preliminary adjust-
ment of the plate tank—setting the
coil taps on L4 and then finding
the exact minimum PA current by
tuning the corresponding capacitor.
The antenna is then reconnected,
and antenna coupling and tuning
procedures carried out exactly as
with the lower frequencies—except
for one additional step: After each
increase in coupling, the PA tun-
ing capacitor must be “touched up”
slightly because of slight detuning
effects from antenna loading.

The 4-6 mc tuning procedure,
then, is: With the antenna dis-
connected, “dip” the plate tank.
Reconnect the antenna. Increase
coupling, tune the antenna, and re-
tune the plate tank. Repeat all
steps until the amount of PA cath-
ode current indicates coupling is at
the critical value.

6 mc and above

The circuit in Fig. 4B is used to
voltage-feed the antenna. Conse-
quently, the tuning procedures are
somewhat different. The connec-
tions are automatically made when
channel switch S1 selects frequen-
cies above 6 mc.

To start the procedure, discon-
nect the tuning and coupling taps
from coils L8 and L9; this discon-
nects the antenna and the tuning
capacitors, without removing the
effects 1.9 has on the plate tank.
Plate-tank tuning is handled as with
other channels: capacitor Cl1 at
mid-range; L8 tap set for minimum
cathode current; Cl1 trimmed for
exact minimum.

Antenna coupling and tuning be-
gins with placing the tuning tap at
the end of L9 farthest from CI13
and C14, and connecting the cou-
pling tap three turns away—toward

the “cold” end. Then rotate an-
tenna tuning capacitor Cl6 for
maximum PA cathode current, thus
resonating the antenna. If the plates
of Cl6 are less than one-quarter
meshed, move both taps toward the
“cold” end of L9, one turn at a
time, retuning Cl16 after each
move. Move the taps only far
enough to cause maximum PA cur-
rent to occur when the plates of
Cl6 are approximately one-half
meshed.

To adjust coupling, move the
coupling tap away from the tuning
tap, one turn at a time, again re-
tuning C16 after each increase in
coupling. This keeps the antenna at
resonance despite changes in the
degree of coupling.

Since antenna adjustments can
affect plate tuning, it is wise also to
retune Cl1 for minimum PA cur-
rent after each change in antenna
coupling or tuning.

Increase the coupling, retuning
the antenna and PA tank after each
step, until the point of critical
coupling is indicated by the PA
cathode current. Then repeat the
entire procedure for other channels
in the 6-9 mc range.

Conclusion

As with any servicing procedure,
adjustments in the RF section of
the HF transmitter can be broken
down into easily understood steps,
greatly simplifying the entire job of
troubleshooting. If any adjustment
fails to respond, look for a fault
which could cause such a failure.
If in doubt, it is easy to start over
and repeat the tuning steps. With a
logical, step-by-step procedure and
a reasonable understanding of the
various steps, servicing these trans-
mitters is not at all difficult. A

P. O. BOX 272

BLOOMINGTON, IND.

.50

Vorl

COMBO PLUS
9.95 POSTAGE

PRECISION TUNER SERVICE

6 MONTH WARRANTEE

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.

1200 S. WALNUT ST.
EDISON 99653




TOUgh DOgS (Continued from page 31)
sible that an abnormal amount of ripple or hash would
find its way onto the boost line and become mixed
with the plate signal of the horizqntal discharge stage.
Checking the boost ripple waveform while turning the
brightness control would give us some useful clues.
C2C, the only filter common to the boost load circuit,
is the first component we’d suspect if interference does
appear on the boost line.

Kilroy Was Here

Signs of previous work on a circuit should wave a
red flag of warning. If the past repairs weren’t done
right, or didn’t hold up, you can expect complications
that can turn a routine repair into a “dog” with rare
or misleading trouble symptoms. Former repairs may
have nothing to do with the present fault, but the pos-
sibility is worth checking.

A “no-raster” complaint in a Motorola TS-531 in-
volved a situation of this kind. The technician found
that two feedback resistors in the horizontal AFC cir-
cuit (R82 and R&3 in Fig. 3) had been replaced. Sus-
pecting additional problems in this area, he changed
the capacitors in the related circuitry, as well as the
AFC tube. In doing this, he undoubtedly weeded out
the shorted part (most likely C78) that damaged the
original resistors. But his troubles were far from being
over.

He soon discovered that a normal raster would
appear only when the horizontal AFC was discon-
nected from the horizontal multivibrator, or when the
incoming sync pulse was grounded out at any point
in the sync stages or at the AFC grid or cathode. Volt-
ages throughout the sync and AFC circuits were far
from normal. Overtime work on this set at night acci-
dentally disclosed that an extremely dim raster could
be just barely made out in a pitch-dark room. So,
sweep and high voltage weren’t dead. even though they
were so weakened that boost was dragged down from
500 to 300 volts.

This fault looks like an open-and-shut case of un-
balance in the AFC circuit. The multivibrator can run
normally by itself, and the AFC can operate until a
sync pulse is fed in; then an erroneous AFC output
throws the multivibrator far enough off frequency to
virtually disable horizontal sweep.

SYNC PULSES
FROM SYNC
PHASE INV

NEG POS

FROM
FLYBACK

HORIZ AFC 130K
B 6SN7GT Y 1000

mmf

TO GRID
OF HORIZ

4.7 meg MULT

100K

Fig. 3. Raster could be restored only
by disabling AFC or removing sync.

|
|

Only Cleveland Institute offers...

A First Class
FCC License

...0r 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 guickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Erdorsement. 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 TOOAY FOR FREE CATALOG

Cleveland Institute of Electronics

1776 E. 17th St., Dept. PF-3

Cleveland 14, Ohio How to Succeed

in Electronics

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

CHECK AREA OF MOST
INTEREST —
[0 Electronics Technelogy [ First-Class FCC License
[0 Industrial Electronics [ Electronic Communications
[0 Broadcast Engineering O

other

Your present occupation

Name

(piease print)
Address

Zone____State___
Accredited Member National Home Study Council

e e e m Em —— - ——— e - ————— e = - -
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THE ONLY INDUCTIVE

SET GOUPLER

connect to set

ANYONE CAN
INSTALL IN
SECONDS

Any number and combination of TV
and FM sets can be run off one an-
tenna with foolproof, simple, rugged
TRANSCEPTOR. Because it uses elec-
tromagnetic pickup, TRANSCEPTOR
simply snaps on main antenna line
without tools, stripping, splicing or
soldering. Line is not cut, signal loss
is minimized, set-to-set isolation is
improved (12 db).

Impedance is matched automatically.
Uses standard 300-ohm flat line.
Operates up to 20 sets without am-
plification in normal signal areas.
Easy to sell, easy for customer to
use, TRANSCEPTOR is guaranteed for
life of the set.

As an inexpensive impulse purchase,
accessory sales builder, or give-away
on larger purchases — you'll build
sales and profits with TRANSCEPTOR.

B AROGAP comonarion

1680 VINE STREET HOD 6-7385
LOS ANGELES 28, CALIFORNIA

s @y 98
RETAIL
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VIDED QUTPUT
®eAcy

TO PLATES OF
VIDEO IF AMPS

1000 %

]

SOUND
TAKEOFF

13K

¢——T0 CRT

TO LOW SIDE
OF HORIZ YOKE

350V

TO CATHODE OF 4_'
AUDIO OUTPUT

LOW B+ SOURCE

Fig. 4. Several resistors in video circuit were running suspiciously hot.

Something could be wrong with
the sync-pulse waveforms fed into
the AFC; in fact, the voltage upsets
in the sync circuits imply as much.
However, these waveforms would
have to be considerably distorted,
or one of the two horizontal-pulse
signals would have to be completely
missing, to produce such a violent
effect on AFC action. Such a fault
should show up plainly in scope
checks at the plate and cathode of
the sync phase inverter.

The most plausible assumption is
that the original trouble may have
produced further circuit damage.
For instance, R78 may have risen
greatly in value without appearing
burned, and may be “warping” the
feedback signal applied to the plate
of V9B. Or one of the 100K re-
sistors may have increased in value.

If the resistors are okay, then
the sync stages must be analyzed
with a fine-tooth comb to uncover
the direct cause of the unusual
voltages.

Trouble on the Way?

Quite a few sets still in use are
so old that it’s hard to tell where
“run-down” performance leaves off
and real trouble begins. One such
receiver, a Hyde Park Model
20CD (vintage 1951 or 1952) was
put into reasonably good operating
condition by shop repairs; but the
technician was worried to note a
number of resistors running un-
usually hot. (Among these were
R30, R36, R37, R38, R39, and
R40 in Fig. 4.) Voltages in the re-
lated circuits were acceptably close
to normal, except for a positive 3.5
volts on the grid of V8. The tech-
nician, somewhat unfamiliar with
the unusual circuit features of this
old set, understandably wondered
if he was overlooking some border-
line trouble that would soon result
in a callback.

All of the resistors he named are
portions of DC voltage dividers in
various circuits, and are expected

T onver

-~ -

RE-NU INC.

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,
knobs, etc.

ither prepay repair charge plus $1.00 for
eturn postage, insurance and handling on
each unit; or request C.0.D. shipment at
the repair charge plus $1.50 each unit.

2403 W. Ardmore Ave.
Chicago 45, lllinois




to draw some bleeder current; so a
moderate amount of heating would
be normal. But the power dissipa-
tion in these resistors might actually
be above normal, due to some fault
or faults in the associated circuits.
These possible troubles can be an-
alyzed as follows:

The slight positive grid voltage
on V8 suggests that the negative
3-volt fixed bias to the grid has
somehow been disabled, perhaps by
a short in C41 or by an open R33.
The net result is less bias on V8§,
causing both plate and screen cur-
rent to increase—not disastrously,
but enough to cause greater than
normal heating of R36, R37, R38§,
and R39.

There are additional factors that
could contribute to excess heat in
the resistors. R30, R38, R39, and
R40 are part of a “stacked” B
system, in which a low B4 voltage
is developed at the cathode of the
audio output tube. This point
should be about 150 volts above
ground, and the DC grid-cathode
bias on the audio tube should be
6 or 7 volts. Erroneous voltages as-
sociated with the low B+ circuit
could force some of the bleeder
resistors to carry too much current.

Notice one other feature: The
screen circuit of V8 is connected
to the horizontal yoke circuit to ob-
tain a DC operating voltage. Similar
to boost in modern sets, this source
is a by-product of flyback opera-
tion. A number of sweep-circuit
troubles, particularly leakage in
C84, could increase current through
R36 and R37 without necessarily
disabling horizontal sweep.

Not one problem, but several,
may be the final story of this set.
The best the technician can do is
to make sure the basic operating
conditions are as near as possible
to normal, and then assume that
continued heating of the resistors
does not indicate a serious trouble.

Summary

“Tough” jobs are only as calami-
tous as the technician permits. A
muzzle for these time- and profit-
consuming jobs can be built around
a sure knowledge of what’s normal
in a circuit and a habit of carefully
observing each and every symptom.
Judicious testing, coupled with a
bit of “Sherlock Holmes” reason-
ing, can take the bite out of the
most vicious tough dog. A

Get ALL Basic Color-TV Test Patterns
From This ONE Low-Cost Generator

COLOR BRR/DOT/CAOSHITLN
GENERATOR

G o Jelotrton

payIERS

RCA WR-64A .

COLOR-BAR/DOT/CROSSHATGH GENERATOR

Here is the low-cost, lightweight, high-quality instru-

*
ment that gives you all essential Color-TV test patterns: 0NLY$189 50
Color-bar signals for checking, adjusting and trouble- A

shooting Color-TV circuits; dot and crosshatch pattern signals for adjusting con-
vergence in color receivers and for adjusting linearity and overscan in either color

or black-and-white receivers. Designed for in-the-nome or shop servicing.
*User Price (Optional)

GENERATES:

Color-Bar Pattern.. Ten
bars of color including
R-Y, B-Y, G-Y. | and Q
signals spaced at 30°
phase intervals for
checking phase and
matrixing, and for au
tomatic-frequency and
phase alignment.

SMMPLICITY: Only three operating controls!
Provides RF output...connects directly to

antenna terminal of receiver. No external sync
leads needed.

STABILITY: Crystal controlled signals as-
sure accuracy and dependability. Patterns are
rock-steady, free from “jitter” and “crawl”.

PORTABILITY: Weighs only 13 pounds. The
ideal test instrument for proper in-the-home
color-TV adjustment and servicing.

FLEXIBILITY: Extra wide range on chroma
control...“standby” position on function switch
...fixed number of dots and bars..." on-off” con-
tral on sound-carrier.

Crosshatch Pattern .

A crosshatch of thin
sharp lines for adjust-
ing vertical and hori-
zontal linearity, raster
size, and overscan.
Dot Pattern (not illus-
trated) permits accu-
rate color convergence.

RCA Electron Tube Division
Commercial Engineering Dept. B-33-W
Harrison, N. J.

Please send me your tolder (1Q01017) on the new RCA WR-64A Color-Bar/Dot/Crosshatch Generator.

Name Title___ - S
Company I i —
Address _ —
City Zone State

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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ADD NEW PROFIT TO YOUR
HI-FI COMPONENTS BUSINESS

THE EASY " INg{ WAY!

THE VOICE | OF music’

® Priced to attract new customers, this complete line of
quality components is effectively displayed and
demonstrated in only 5 square feet.

e Convenient one-source buying . . . backed by V-M’s
national network of Service Centers.

The store display fix-
ture is complete with
literature dispenser
= and the “Silhouette
£ 62 speaker feature
posters. It actually
displays nine V*M
component products!

High-Fidelity FM Stereo,
. FM, AM Component
Radio Tuner Model 1465.

'_‘ Precision=-Built AC

Stereo Amplifier Model
1448. 40 watts (peak); 20
watts per channel. Frequency response.
40-25,000 ¢ps.

‘Stere-O-Matic'® 4-Speed
@ Automatic Record Chang-
er Model 1571 11” turntable.
Automatic Manual-Play, Extra-long, dy.
namically balanced, non-resonant Tone
Arm. Diamond Needie. Shadowlite stylus
pressure.

"Sithouette 62 High-
Fidellty Component
Speaker System. Three
speakers: 10” woofer, 6"
mid-range, 3.5” tweeter, Frequency re-
sponse, 30-16,000 ¢ps.

Changer Base Model 1438.
For ‘Stere-0-Matic'®
Changers. Pre-wired receptacies.

High-=Fidelity Com-
ponent Speaker Model
4 32. Three speakers: Two
6” and one 3”. Frequency response 60-
12,000 cps.

= ! Stereophonic High-Fi-
676__’@- delity Component Ampli-
S fier Model 1428. 60 watts
(peak); 30 watts per channel. Frequency
response, 20-30,000 cps.

YOUR V-M DISTRIBUTOR IS READY NOW TO GIVE YOU ALL THE DETAILS
AND POINT OUT THE MANY ADVANTAGES OF THIS NEW V-M
COMPONENTS LINE. CALL HIM TODAY !

THE VOICE OF MUSIC

V-M CORPORATION « BENTON HARBOR, MICHIGAN
KNOWN FOR THE FINEST IN RECORD CHANGERS, PHONOGRAPHS AND TAPE RECORDERS
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For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

Speaker Enclosure (41W)

The Model HFS-6, a solid
walnut speaker enclcsure de-
signed by EICO, contains a
10” woofer, an 8” midrange
speaker. and a tweeter. It can
be either waull - mounted or
placed on a narrow shelf. The
unit features a frequency range
of up to 20,000 cps, an im-
pedance of 8 ohms, and power
capabilities up to 25 watts.
Cabinet dimensions are 13%2” x 23%” x 53", and weight is
approximately 25 lbs. The set is available in kit form at $52.50,
or in the factory-wired version for $62.50.

Wire Stripper (42W)

The Model WS-15, a ther-
mal wire stripper for hand-
stripping plastic and “Teflon”
insulation, is available from
Contact, Inc. This unit is handy
for working in confined areas,
because of its small size and
light weight — 5” long, %~
square, and less than 3 oz. The
0407 electrodes are easily
changed by backing off the screws. The cork-insulated handles
can be squeezed together to accommodate wires as small as
AWG #32. The Model M-101-CD has five switch settings for
various heat ranges, while the Model M-303-CD has a rheo-
stat control; both units are rated at 100 watts.

Recorder Accessory Kit (43W)

For the tape recording en-
= thusiast, a Robins Industries
Kit contains accessories for
easier and better tape editing
and splicing. Designated the
Model TK-8DLX. the kit in-
cludes: splicer for single-. two-,
or four-track stereo tapes. splic-
ing tape. a tape threader. tape-
holding clips, head cleaner,
head and guide lubricant. tape-
cleaning cloth, reel holders. reel
labels, and a guidebook called
“Tape Splicing and Editing.”
It sells for $15.00 complete.

Nut Drivers (44W)

An assortment of nut driv-

ers, available in nine sizes from

. 3/16” through 58”. have been

k,______.{)%-v \oemos — 5 introduced by Upson Brothers.

. y - _?;‘3“‘::———-__ The hex shape of the hollow

tempered - steel shaft permits

using an open-end wrench for

extra torque. These tools also

_ feature “sure-grip” handles of

"Temtg“ butyrate. The nut drivers can be purchased separ-

ately; in addition, sizes from 3/16"” through 3%” are avail-

able in a Kit—part number ND-5—at a list price of $5.30.

Improved Woofer (45W)

A new parabolic cone design improves the bass response

of the Utah Model GI2P woofer. This 12" unit features a

frequency response of from 25 to 1500 cps, a 12" voice-coil

dla.meter. an 8-ohm impedance, and a 30-watt peak output. It
weighs less than 8 Ibs., and has a list price of $39.15.

TR




Matching Transformer (46W)

= R A balun-type 75- to 300-
ohm matching transformer for
attaching coaxial lead-in cables
to TV and FM receivers, the

" Winegard Model T-73, comes
in a gold-anodized aluminum
housing. The 300-ohm terminal
wires are already attached for
quicker installation. A vinyl
cable clamp is included for se-
curing the cable to the back of
the set. This 2” unit, covering
the 50-250 mc band, carries a
list price of $3.00.

L

High-Intensity Lamp (47W)

An automotive - type bulb
(No. 1133) is used in the “Hi-
Mag” series of lamps manu-
factured by Swing - O - Lite.
Measuring only 2Y%” in di-
ameter, the miniature head al-
lows the lamp to fit into small
spaces for concentrated light. A
choice of 3-, 5-, or 7-power
magnifiers adapt the unit for
close inspection work or for
viewing small blueprints and
schematics. The device can fit
several mounts, has a flexible
arm with up to 45” reach, and
can be powered from an auto-
mobile by using a cigarette-
lighter plug.

CB Transceiver (48W)

The Model 515, a transis-
torized, five-channel Citizens-
band unit, is new from Cadre.

. Using modular construction,

“:Imnm‘ AN Eo = ’ this unit includes AC and DC

‘ maﬁm! . power inputs, variable squelch,

v e and automatic gain control. Its

weight is 6 1b.. cabinet di-

mensions are 11127 x 314”7 x

5%". and it has a list price

of $187.50. A matching rechargeable battery pack—called the

500-1—adapts the transceiver to a lightweight portable unit.

The pack (including a telescoping antenna) costs $29.95. and
the 6-volt nickel-cadmium batteries are $10.95 each.

New Silicons (49W)

A new family of stud-base
silicon rectifiers has been an-
nounced by Delco. The series
has a basic current rating av-
eraging 15 amps, over a temp-
erature range of -65°C to
+150°C. Maximum peak re-
verse-voltage ratings from 350
to 300 volts DC are available.
The new rectifiers are available with either cathode or anode
connected to base, and range in price from $1.20 to $2.70.

Plate Caps (50W)

Designed for color-TV ap-
plications, plate caps from
Oneida have a 12” flexible lead
capable of withstanding volt-
ages up to 30 kv. The cap con-
nection is protected by an in-
sulating shield, separated from
the contact by a 8” air gap
to prevent damage from co-
rona. Units are available for
use with either Y4” or 3"
caps, at a dealer net price of
60¢ euch.

ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to help build your income immediately!

COLOR TV Add Color TV Servic-

ing to your skills with this up-to-
the-minute home training course
and take advantage of the growing
profit potential in this area! Train
under the direction of RCA...ex-
perts in Color TV.

AUTOMATION ELECTRONICS

Trains you for the many applica-
tions of automation electrorics in
industry and government inciuding
Photoelectronics, Digital Compuzer
Techniques, Synchros and Servo-
mechanisms, Automatic Control
Systems, and many more!

We

TRANSISTORS vou get the nec-
essary background for semiconduc-
tor technology including character-
istics of tunnel diodes, rectifiers
and other solid state devices.Tran-
sistor trainer also available.

) EREE
MOBILE COMMUNICATIONS
Trains you to service and main-
tain 2-way radio communications
on land, sea, and air! Gives you
the technical foundation for space
communications!

Take advantage of RCA’s Liberal Tuition Plan. You only pay for
lessons you order; and have no long-term obligations. Licensed by
New York State Education Department. Approved for Veterans.

RCAINSTITUTES,INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N Y.

The Most Trusted Name in Electronics

®

M EE = SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION B EE S
RCA INSTITUTES, INC. Home Study School, Dept. PF-23

350 West Fourth Street, N. Y, 14, N. Y.

Without obligation, rush me free information on the following RCA Home Train-

Ing Course: COLOR TV_____ TRANSISTORS MOBILE COMMUNICATIONS
AUTOMATION ELECTRONICS

Name Age
Address

City_ ___Zone State

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage. No customs. No delay. Send coupon to: RCA Victor Company, Ltd.,

5581 Royalmount Ave., Montreal 9, Quebec.
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February, 1963 ANTENNAS & ACCESSORIES
1W. ANTENNACRAFT—Brochure describ-
ing anodized aluminum UHF antennas,
Acme Electric Corp. . ... ... .64 Model SA-1483 (channels 14 to 83) and
Aerogap Corp. e ————————— 84 Model SA-7083 (channels 70 to 83),
Antexgmgcraft Co. .64 guaranteed for black-and-white or col-
ATR Electronics, Inc. 14 or reception. See ad page 64.
2W. B & K/MARK—Catalog HWI9-R giv-
B & K Mfg. Co. ing complete information on Mark ‘‘Su-
Div. of Dynascan Corp. 51, 53, 54, 55 per-Beacon” and ‘'Beacon’ base station
Belden Mfg. Co. 13 antennas for Citizens»band operation,
Blonder-Tongue Labs 23 and on Mark “Heliwhip’ antennas for
Berns Mfg. Co., Inc., The 74 mobile, marine, and amateur communi-
Bussmann Mfg. Div. 18-19 cations.
3W. BLONDER-TONGUE — Brochure ex-
Castle TV Tuner Service 41 plaining how to demonstrate and sell
Centralab, Div. of Globe-Union, Inc. 47 “Caddy-Pak” TV{SFM boosters, in the
Clarostat Mfg. Co., Inc. - 63 customer's home. See ad page 23.
Cleveland Institute of Electronics 83 4W. JFD—Brochure on LPV log-periodic
Communications Co., Inc. 79 TV antennas and Transis-tenna,; also
bulletins and catalogs showing entire
EICO Electronic Instrument Co., Inc. 73 line of TV-FM indoor and outdoor an-
Electronic Chemical Corp. 74 tennas and accessories.
Electro-Voice, Inc. 39 SW. WINEGARD — New l6-page manual,
Enterprise Development Corp. 74 ‘How to Plan and Install Master An-
Euphonics Corp. 66 tenna Systems the Profitable Way.”" See
ad pages 45, 46.
GC Electronics Co. 61 AUDIO & HI-FI
General Electric Co. 6W. ATLAS SOUND, Div. of American
(Receiving Tube Dept.) .59 Trading & Production Corp.—Catalog
No. 562 listing specifications of micro-
Hammarlund Mfg. Co. -60 phones and loudspeakers for public ad-
Hickok Electrical Instrument Co. 71 dress, commercial, and industrial use.
R 7W. EICO—New 32-page catalog of kits
Jackson Electrical Instrument Co. 62, 88 and wired equipment: stereo and mono-
. . phonic hi-fi, test equipment, Citizens-
L;fayfette 1§adlo Electronics Corp. A s 80 bgnd transceivers, ham gear, and tran-
Littelfuse, Inc. Er sistor radios. Also ‘‘Stereo Hi-Fi
Mallory, P. R. & Co.. Inc 26 Guide” and “Short Course for Novice
l’&ercury’ Electrosnic; ‘CorIp. '?1 8W. (I)tlcle(r}ls‘;OI\ff&;igzag:a;{'og listing a
ercury Tuner Service, Inc. £52 variety of speakers, speaker enclosures,
M?"l" Coil & Transformer Co. 42 wall and ceiling baffles, line trans-
Miller. J. W. & Co. 7 formers, and autosrear-seat speaker kits
1 . and accessories. See ad page 50.
S Jeael I 2 9W. SONOTONE—SAH-65 brochure list-
01 Radio & Televisi B :
y"[’)l?i,c ofa tlhoe Siezlz;, ch;‘p o ing specifications of microphones, Mod-
. . els CM-40 and CM-41, designed for tape
recorders. See ad page 75.
RS onEn So. V4151617 05 | 10W. SWITCHCRAFT—Catalog 124 describ-
Preci(s)' frp‘ s : 82 ing Model 352 stereo-to-monaural adap-
R EViES] SINECT ter which allows use of stereo head-
_ o phones or microphones with monaural
L e e o ety Seesd pase 56
i . " 11W. —Sheet describing the *“‘Sorcer-
(Receiving & Picture s
o er,”” a compact bookshelf speaker cab-
Tubes) . . .24-25, 3rd Cover inet. See ad page 78.
(Electronic Inst. Section .85
RCA Institutes, Inc. 87 | COMMUNICATIONS
RCA Sales Corp. .57 12W. CREATIVE PRODUCTS — Booklet
RE-NU Inc. 84 “Tips For CB Users” — Find out how
to make your own preventive mainte-
Sams, Howard W. & Co., Inc. 67,78 nance.
Sarkes Tarzian, Inc. 9 | COMPONENTS
W o e 13W. BUSSMANN—Bulletin EFA describing
seECNOCOIe;émTCS ne. TR, two fuse assortments designed to equip
s C e 0-21, 77 the dealer-serviceman with practically
s;?:;ﬁ:eprgfﬁccs Co. i Zg all the fuses he needs. See ad pages
0 18-19.
Standard Kollsman 14W. PERMA-POWER—Latest Britener se-
Swi I"%'SIE'T’CS' Inc. 2nd Cover lector guide, showing the correct bright-
s‘”mgh' 'f'tei Inc. 58 ener to use with every type of picture
e IR Ce 56 tube in general use. See ad page 68.
Sylvania Electric Products, Inc. 42-43 15W. SPRAGUE—Chart C-457 (designed to
. - . hang on the wall) showing all popular
Triad Distributor Div. 70 TV /radio/hi-fi replacement components.
T Sol El I
ung-So ectric, Inc. 49 See ad pages 11, 12.
. 16W. TRIAD—Catalog TV-62 listing a com-
Utah Electronics Corp. 78 plete line qf replacgment transformers
Vidaire Electronics Mfg Corp. 62 I forA’IrDvS' radio, and hi-fi. See ad page 70.
V-M Corp. 86 SERVICE
17W. CASTLE—Leaflet describing fast over-
Winegard Co. 45, 46 haul service on television tuners of all
Workman Electronic Products, Inc. 56 makes and models; also illustrated lists
. describing universal and original-equip-
X-Acto Precision Tools, Inc. 62 ment tuners. See ad page 41.
Xcelite, Inc. 52 18W. CHEMTRONICS — Single sheet de-
o — i
- 3 n
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I Tube Plate Tube Circuit Erid_ Heater
Type . D E Ten Type Sec. Heater H-K PG Plate  Test  Currsnt
8AGIT® 63 AC6 AS9 28YT | 6AGIT® T 64K C6 o050  30R 10WY
T T am s @ T e
sAVIT® 6.3 iC£7 :;: N SAVIT® % &.4K :::; f(AV Z;Q :OW
R 1§ Fi b ¥k
T a
sars &3 13 OB Sox | 6578 D 64K 128 6 v - |
7 59X o - 7 v
P > R
HE : REEE
enie 63 m.‘_ Dl e = 4 S A
B! 6111e P &4 BYO C548 605 SWY
I TENT] :z:’ :;:: ;::x r Y 834 €129 7 SWY
I A - Y
MODEL 598
Tube T ﬁl_ - ]
Type A 8. C.  Cant.  D. E. G.
— €8Fe &3 & — s s 1z e I
P = == 8 z 54
4 —_ — 7 z 54
4 —_ —_— 3 z 54
- f - - %1 i i i

scribing Tun-O-Lube
lated to clean and
and switches.
ELECTRONIC CHEMICAL
and brochure listing electronic-chemi-
cal line, including new formula EC-44
for cleaning and lubricating electrical
contacts. See ad page 74.
PRECISION TUNER—Information on
repair and alignment service for any
TV tuner. See ad page 82.

SPECIAL EQUIPMENT & SERVICES

21W. ACME—TIllustrated catalog sheet 24B01
listing specifications and applications
for control-type magnetic amplifiers, in-
cluding units with capacities from 5-
1000 watts and voltage ranges from 24
to 160 volts. See ad page 64.
ATR—Literature on 1963 series Kara-
dios, including both transistor-powered
an dtube types. All sets available as
“universal” or “customized.” See ad
page 14.

GREYHOUND—Brochure giving com-
plete information on Greyhound Pack-
age Express, including rates and routes.
PRECISION EQUIPMENT CO.—Lit-
erature describing a ready-to-use Wire-
less Intercom, by Bennett.
VOLKSWAGEN — 60-page illustrated
booklet ““The Owner’'s Viewpoint” de-
scnbmg how various business enter-
prises use VW trucks in their oper-
ations; also booklet with complete spe-
cifications on VW truck line.

TECHNICAL PUBLICATIONS

26W. CLEVELAND INSTITUTE OF
ELECTRONICS — “Pocket Electron-
ics Data Guides'' of conversion factors,
formulas, tables, and color codes. Also,
folder “Choose Your Career In Elec-
tronics' describing home-study electron-
ics training programs including FCC
license preparation. See ad page 83.
HOWARD W. SAMS — Literature de-
scribing all current publications on ra-

cleaner, formu-
lubricate controls

19W. — Catalog

20W.

22W.

23W.

24W.

25W.

27W.

dio, TV, communications. audio/hi-fi,
and industrial electronics, including
new Fall-Winter 1962 Book Catalog
and descriptive flyer on 1962 Test

Equipment Annual. See ad pages 67, 78.

TEST EQUIPMENT

28W. ANTRONIC—General
ing the Anchor Model T-475 Reacto-
Tester, which repairs, analyzes, and
tests every type of picture tube.
B & K — Catalpg AP20-R, giving data
and information on Model 850 Color
Analyst, Model 960 Transistor Radio
Analyst, Model 1076 Television Analyst,
Dynamatic 375 VTVM, V-O-Matic 360,
new Model 625 3-in-1 Dyna-Tester,
Models 600 and 700 Dyna-Quik tube
testers, Model 420 and 440 CRT Tester-
Reactivators, and Model 1070 Dyna-
Sweep Circuit Analyzer. See ad pages
51. 53. 54, 55.
HICKOK — Information about specifi-
cations of the new Model 677 Wide
Band Oscilloscope; also ““Scope Facts.”
See ad page 71.
PACO—24-page catalog giving compre-
hensive descriptions of all available
test equipment and stereo kits.
SECO—Complete information on three
new power supplies, each having a 0-
30 volt range. All feature transistor-
regulated voltage. See ad page 65.
SENCORE—Complete literature on the
CA122 Color Circuit Analyzer and the
PS120 Wide-Band Scope. See ad pages
20-21, 77.

TOOLS

34W. BERNS—Data on 3-in-1 picture tube
repair tools, on Audio Pin-Plug Crimp-
er that lets you make pin-plug and
ground connections for shielded cable
without soldering, and on ION adjust-
able “beam bender.” See ad page 74.
ENTERPRISE DEVELOPMENT —
Literature from Endeco on improved
desoldering and resoldering techniques
for use on PC boards. See ad page 74.
EVERSOLE — Sheets describing and
listing prices of DeSod desoldering
tools for removing and replacing parts
on printed-circuit-boards, including new
tip for compactron sockets.
UPSON—Sheet ND652 listing various
assorted Hold-E-Zee nutdrivers. Avail-
able in sizes from 3/16” to 1/2”.
XCELITE—Brochure N163 describing
2 double-duty tool sets PS-7 and PS-
12, having pocket- sxze nutdrivers and
screwdrivers with “‘piggyback’ handles
in a see-through plastic case. See ad
page 52.

& TRANSISTORS

AMPEREX 16-page semiconductor
catalog describing Amperex Post Alloy
Diffusion Process (PADT) of manu-

catalog describ-

29W.

JOW.

JIW.

32W.

IIW.

I5W.

J6W.

ITW.

J8W.

TUBES
9W.

facturing transistors; also basic spe-
cifications on full line of semiconduc-
tors.



VHERE SILV

Complete rescreening means sharp, clear TV pictures from each RCA Silverama

These RCA Silverama picture tube bulbs are getting a new phos-
phor screen—the “face’ they will one day show to your customers.

As they inch their way along this vibration-free settling belt in
our Marion, Indiana picture-tube plant, a suspension of phosphor
particles settles slowly from a chemical solution in each bulb, de-
positing a smooth new screen over the faceplate.

This is one of the final steps in the rescreening process. Prior to
re-use each glass envelope has been rigorously inspected. Its ex-
terior has been buffed and polished to mirror-smoothness. Then in

Phosphor blending tanks.
Here the proper blend of
screen phosphor particles is
mixed with a solution of
ultra-pure demineralized wa-
ter and settling chemicals.
Mechanical blenders, provid
ing a uniform suspension,
help assure the perfectly
even screen that character-
izes Silverama.

a series of acid baths and water rinses, the interior has been
scoured of its former coatings and delicately etched to restore it
to the peak of its optical capability. Only when chemically clean
inside and out is it ready for its new screen.

These exacting techniques—and the precision engineering be-
hind them—provide every RCA Silverama picture tube with the
best picture-making eapabilities modern technology can produce.
They are your assurance that you install the finest when you
install Silverama.

Final screen quality and
focus check. Here on an au
tomatic test unit, a trained
inspector examines a test
pattern on a finished picture
tube to determine screen
quality and picture focus.
This is but one of 26 differ-
ent tests each Silverama
must pass at this test unit
before it is okayed for sale
and distribution. Tubes fail-
ing a single test are auto-
matically rejected.
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Fuse channels for flexible
inventor» control and self
service for distributors
and dealkers

An ali inclusive LC fuse
caddy, #094041 3
new LC fuse types N& C
for 98% service calils

Fuse Caddy for serviceman's
tube caddy—75 fuses plus

3 spare compartments —instant
stock control—nothing like it
before—order by #094037

PROGRESSIVE
MERCHANDISING

FOR

PROGRESSIVE

PROFIT!

Single drum dispenser
24- hour- salesman
Finger tip service for
distributor customers

Double drum dispenser—
Silent Salesmen

Double service to dealers
Double profit to distributors

S

L

Wall-mount fuse rack—

The Fusemaster—Part
#094047. 60 individual
compartments for 300 fuses.
Comes pre-packaged with
100 popular assorted fuses.

Co-mplefe self-service
ms'ant mverm:ryss control ups
your”:ounfer sales by 155%.
Fuse Rack #890-73 plus

76 channels. ]

every
step forward-
1S o step

All purpose fuse kit—56 odd

.types—#094034—to add
completeness to line at a

- minimum of space and cost
with maximum of service

iHlustrated price sheets
One picture is worth
10,000 words

One call kit 45 fuses,

6 snap-on holders—#094029 ) :

One servn:e :ull is all

i

-

LITTELFUSE—-




