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Universal Replacement Parts Kit
MODEL 31T 3890

Popular Standard Coil field replacement parts used extensively by serv-
icemen for STANDARD tuners manufactured from 1947-1956.

universal replacemen
parts ki

M@@EL @ ﬂ '——I—r @@@ A kit of mehani'c;aﬂ|~ ;nd electrical parts for

shop and field use to be used in conjunction with Section I of the STANDARD Cross Reference Guide.
These parts make up 90% of the replacement parts most commonly used in field service.

INCLUDED ¢ Special IF alignment tool for late model STANDARD TV and
FM tuners.

FREE e Popular special springs, detent springs and roller assembly,

detent ball assemblies, etc.

BE PREPARED ... GET YOURS TODAY from any authorized
g/m&CMCOIL distributor

c $27.99 DEALER NET

standard kollsman i~npusTrIES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC.,, MELROSE PARK, ILLINOIS
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Packard-Bell Model 23DD3
Chassis 98D10

Chassis 98D 10 and 98D11 are used in
the 1961 Signature TV series produced by
Packard-Bell. The chassis are alike ex-
cept for the added wired remote-control
circuitry in the 98D11. All models in the
series use a 114°, 23MP4 picture tube
with a conventional safety glass. To re-
move the glass, press gently at bottom
center, insert a piece of card stock (like
a business card) between the glass and
the metal trim strip, and slide the card
to the right to release the spring which
holds the trim strip. The plastic part of
the escutcheon directly above the channel
selector is the computer dial. An individual
panel lamp lights a square for each chan-
nel as the selector is rotated to complete
each circuit.

No fewer than 14 controls are pro-
vided; 11 are mounted on the vertical
chassis, while the remaining three are
attached to the tuner-mounting panel.
Contrast, tone, picture fidelity, and hori-
zontal hold adjustments have phenolic ex-
tensions protruding through the back. The
ANI control provides for manual adjust-
ment of the grid-cathode bias of the
automatic noise inverter stage-—half of
a 12AX7.

The picture signal is fed to the control
grid of the CRT (pin 2) from a two-
stage video amplifier which utilizes a
6CB6 and the pentode section of a 6CX8.
The picture fidelity control is connected to
the coupling circuit between these stages
to provide an operational adjustment of
frequency response. Two 6BN8 tubes are
used—one as a radio detector/AF ampli-
fier, and the other for the syn¢ separator
and horizontal AFC functions.

No semiconductors are used in this
hand-wired chassis, which is transformer-
powered and protected by a circuit break-
er in series with the AC line. Unlike
most chassis these days, the 98D!0 has
no fuse wire to protect the filament cir-
cuit. Because of the higher-than-usual
B+ demands (320 ma) created by the
20-tube chassis, a 5V3 (huskier than a
5U4) is used as the low-voltage rectifier.

A convenient tube-placement chart,
glued to the captive lid of the high-volt-
age cage, identifies all of the controls as
well as the tubes. While looking over
the tube types shown, you'll find that the
set uses a 6V6GT for an audio output—
rather unusual for a new set these days.
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RCA Victor Model
232B152MV
Chassis KCS136A

Here’s one of the new 1962 sets just
introduced by RCA. This particular 90°
model has a 23BJP4 picture tube, but
some models in this series have a
23BKP4 or 23BCP4. All use a separate
safety glass which can be removed for
cleaning after prying off a trim strip
along the top edge. The operational con-
trols are all mounted on the front and
clearly marked. Though this set isn’t
equipped with remote control, some
models are equipped with a supersonic
system to turn the set off and on, regu-
late volume, and change channels in as-
cending order. Automatic brightness con-
trol is also featured in some of the re-
ceivers; a circuit built around a light-
sensitive resistor adjusts both brightness
and contrast as ambient light changes.

Setup adjustments for the 17-tube hori-
zontal chassis are located on the rear
apron and well identified. The rear apron
also has two “spare” metal screws to pro-
vide a means of temporarily fastening
the tuner bracket to the main chassis
when both these sections are removed
from the cabinet for servicing. Three
bolts along the back and three wedge-
type guides along the front secure the
chassis to the cabinet.

After loosening four metal screws
(heavy arrows), the New-Vista tuner as-
sembly is easily removed by lifting it up
until the elongated mounting slots clear
the screws. All of the tuners used with
this chassis use a 6CW4 nuvistor as the
RF amplifier.

The transformer-powered chassis is
protected by two chemical fuses. One is
rated at 3 amps and located in series
with the AC line; the other is a 4/10-amp
unit in the B4- circuit. One 6.3-volt wind-
ing on the power transformer feeds the
parallel filament circuit, which is divided
into two main branches—each protected
by a length of #28 fuse wire mounted
on top of the chassis. The horizontal out-
put tube (a new 6GW6 type) and the
SU4GB rectifier are held in place by
ring-type base clamps which must be
pressed down to free the tubes for re-
moval.

Several other new tube types appear
on the two printed boards' A 6GY6 pen-
tode serves as the AGC keyer; a 6CG7/-
6FQ7 dual triode is used in the hori-
zontal AFC and oscillator circuits; the
pentode section of a SHF8 serves as video

output, while the triode section fills the - . O TR L SR T TN e —
sound IF spot; and a 6GX6 (a new ver- T R i ‘3 L I =
sion of the 6DT6) is employed as an FM $
detector.
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Setchell-Carlson
Model 19C61
Chassis 361

Prominent in the 1961 line of Setchell-
Carlson receivers is a brand-new one-
piece chassis known as the Classic 361. It’s
found in two 23” consoles, one 19”7
table model, and one 19” console. The
23”7 modeis use a 23CP4 with bonded
safety shield, while the 19” versions have
a 19XP4 and are equipped with an easily
removable safety glass. All operational
controls except the rear-mounted bright-
ness and hold controls are on the front.

The 17-tube, hand-wired chassis is
mounted on the left wall of the cabinet.
Console models have a 6” PM speaker,
and table models use a 4” PM type.

The transformer-powered chassis uses
a pair of 500-ma silicon rectifiers in a
half-wave doubler circuit. The surge re-
sistor protecting the silicons is in series
with the primary of the transformer.
This same circuit is also protected by a
conventional 3-amp fuse, while the fila-
ments are protected by a length of #26
wire. As in previous chassis, a 3-ohm
Pix. Tube Saver resistor is connected in
series with the 6.3-volt CRT filament
across an 8-volt AC supply; jumpering
this resistor achieves the same resuit as
adding a conventional picture-tube
brightener.

The vertical output circuit is unusual
in that the cathode voltage is used as
B+ for the 6CS6 sync separator (which
is mounted next to the cage, between
the yoke plug and the 6EB8 video out-
put-AGC keyer). The 6EMS vertical out-
put tube is driven by a cathode-coupled
multivibrator using both sections of a
12AU7A—an unusual circuit in its own
right, by present-day standards. Over
near the tuner, a 6BN8 serves the dual
gunction of ratio detector and AF ampli-

er.

Another 12AU7A is used in the hori-
zontal multivibrator circuit. Notice that
it is covered by a tube shield; this is par-
ticuarly interesting since it is the only
shielded tube outside of the tuner. Speak-
ing of shields, the lid of the high-volitage
cage is held securely in place by two
knurled nuts, and is also held captive
by a chain so it won’t become lost. These
features, plus the somewhat isolated lo-
cation of the 6DQ6B horizontal output
tube, emphasize that Setchell-Carlson has
gone directly to the source of horizontal-
sweep radiation in order to keep inter-
ference at a minimum. When you have
occasion to check the horizontal section
of this chassis replace those shields!

June, 1961/PF REPORTER 3
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Sylvania Model 19P11
Chassis 546-1

A large group of 19” portable and
table models of the 1961 Sylvania line
use the 546 chassis. A refined version of
an earlier chassis, it has a 114° 19AFP4/-
19AUP4 picture tube with a reflection-
free bonded safety shield. All operational
controls except those for horizontal and
vertical hold are top-mounted on the
portable models and front-mounted on
the table models.

The 16-tube, transformerless chassis
fits snugly around the CRT. All stages
except the power supply and deflection
circuits are contained on one large
printed board. If it becomes necessary
to remove the chassis, removal of three
mounting bolts (indicated by the heavy
arrows) permits it to be slipped from the
cabinet. It isn’t necessary to remove the
top-mounted control knobs when disas-
sembling these models; they come out
with the chassis—escutcheon, handle, and
all.

We have received many requests to ex-
plain how a Sylvania chassis number can
be identified. Take a look at the serial
number glued to the heat shield. The first
three digits (546) designate the basic
chassis number, and the fourth digit (1)
indicartes the run number. The remainder
of the figures give manufacturing infor-
mation and the serial number. Incidental-
ly, the tube immediately below the label
is a new type—a 10EG7 serving both
functions in the combined vertical multi-
vibrator-output circuit.

Heat problems have been minimized
by grouping the high-wattage deflection
circuits away from other components and
installing a heat shield. A panel along
the left side of the chassis contains most
of the setup controls and the power sup-
ply. A pair of silicon rectifiers are con-
nected in a conventional half-wave
doubler circuit to supply a 260-volt B4
potential. Rectifier protection is afforded
by a circuit breaker and 4.7-ohm surge-
Iimiting resistor. A length of fuse wire in
series with the off-on switch provides pro-
tection for both the filament and B4
circuits.

As in previous models, the AGC con-
trol and horizontal frequency coil are
mounted directly on the printed board.
Also on the board is a new 8ET7 tube,
a pentode-dual diode serving the video
output and horizontal AFC stages. The
remaining circuits are essentially un-
changed from previous chassis.

4 PF REPORTER/June, 1961
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VIDEO SPEED SERVICING Admeinal

See PHOTOFACT Set 482, Folder 1

Mfr: Admiral Chassis No. 20Hé6
Card No: AD 20H6-1

Section Affected: Sync.

Symptoms: Unstable horizontal hold; plate
voltage on first section of V12 higher than
normal.

Cause: Plate-load resistor decreased in value.

What To Do: Replace R107 (10K).

255Y
B
=]

‘ . “P SYNC PHASE NV
Mfr: Admiral Chassis No. 20H6 | sn, sAbCG7
Card No: AD 20H6-2

\ 2200 mmf
Section Affected: Sync. o - 1o vERT
Symptoms: Unstable vertical hold; horizontal
tearing of picture. Low voltage on plate of T hocko
V10A. 4700 =
Cause: Leaky capacitor in vertical integrator. 135V 1 '
1008
What To Do: Replace C68 (4700 mmf). Twu'u i I 36000
mmi
TO HORIZ AFC
135v
VIDEO OUTPUT

. 6AWSBA

Mfr: Admiral Chassis No. 20H6 @n

Card No: AD 20H6-3

Section Affected: Pix. 5000

6

.2V T ot
1
1

Symptoms: No picture. f
2000 i) —’_L
Cause: Shorted screen-bypass capacitor C2B L £ %;af @Bﬁs""d
in video output circuit. J T ol . Sy
CONTRAST ; 12K
What To Do: Replace C2 (four-section elec- logoa $ 3w
trolytic; 60-5-50-25 mfd, 350-350-50-50 V). g2x
b 255V
T0 GRID OF AGC B
KEYING TUBE --
PIN 6 OF V5

PF REPORTER for June 1961, Vol. 11 No. 6 PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indiana. Second-class postage paid at Indianapolis, Indiana. 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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See PHOTOFACT Set 482, Folder 1

VERT MULT
25y VERT QUTPUT
i
300, 6EMS
. — 1 DO NOT MEASURE
FROM \
VERT Py 3_gv
MULT 1 7
15V
2.2 meg
1000
=
h‘; 10 VERT
i OUTPUT
L VERT TRANS
LINEARITY.
> 470K 0 T
= 1800 1w
50 mfd
-Ij = 47003W
VAA—4—- 255V
B
L .
HEIGHT
1.5 meg

See PHOTOFACT Set 482, Folder 1

Mfr: Admiral
Card No: AD 20H6-4

Chassis No. 20H6

Section Affected: Raster.

Symptoms: Intermittent collapse of vertical
sweep. Screen voltage of VI lower than
normal.

Cause: Open screen-grid resistor in vertical
output stage.

What To Do: Replace R90 (100 ohms).

Mfr: Admiral
Card No: AD 20H6-5

Chassis No. 20H6

Section Affected: Sync.

Symptoms: Horizontal-multivibrator frequency
drifts out of normal range. Cathode voltage
of V12 increases to higher-than-normal
level.

Cause: Cathode resistor of horizontal multi-
vibrator increases in value as receiver oper-
ates.

What To Do: Replace R112 (1200 ohms).

RN 0) DAMPER
WRECT  (W6AUAGTA
FROM

HORIZ * 255v
OUTPUT

5

DO NOT
6 MEASURE
7 10
YOKE

8

3 .

2

1

'L.(m 1600V
VT
sooy 255V
BoosT B
4 SOURCE
PULSES TO
AFC AND AGC
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Mfr: Admiral
Card No: AD 20H6-6

Section Affected: Raster.

Chassis No. 20H6

Symptoms: No raster; no high voltage.
Cause: Shorted boost capacitor.

What To Do: Replace C86 (.027 mfd— 1600V,
10%).

i — — —— ——— —— — — — — G G G T i ———— —— —— — —— — ——— —— —— —— —— —— ——— — — ———— —— —— —— ——— —— —— —, ———— — — PR



VIDEO SPEED

See PHOTOFACT Set 484, Folder 1

Mfr: Olympic Chassis No. JB
Card No: OL JB-1
Section Affected: Pix.

Symptoms: Weak, smeared picture. Plate volt-
age of V2B too high.

Cause: Plate-load resistor of video cutput tube
burned and reduced in value.

What To Do: Replace R32 (5600 ohms—2W).

SERVICING

N
i

Mfr: Olympic Chassis No. JB
Card No: OL JB-2
Section Affected: Sound.

Symptoms: Intermittent loss of sound. No volt-
age on plate of V3A when sound is absent.

Cause: Intermittently open sound-IF plate-load
resistor.

What To Do: Replace R39 (22K); check V3
(6AWS8A) for shorts.

Mfr: Olympic Chassis No. JB
Card No: OL JB-3
Section Affected: Sync.

Symptoms: Poor horizontal and vertical hold;
high negative voltage on grid of V6B at all
times.

Cause: Open grid-leak resistor in sync-sep-
arator stage.

What To Do: Replace R53 (2.2 meg).

FROM 50V
CONTRAST 3”;{
CONTROL
g VIDEO OUTPUT - L
NPO (s6CUS TO GRID
OF CRT --
g|13sv 047 PIN2
56000
2w
265V
= A
22000
RETRACE-BLANKING
PULSES FROM VERT
QUTPUT TRANS
SOUND I
@AbAWBA 330 mmt
T0 AUDIO
DET
47K
k 6.8 mmf NPO
FROM VIDEO
AMP
FROM
VIDEO AMP
22K SYNC SEP
470 mmt B 12AX7
FROM -
NOISE —
i > recrator
10 HORIZ
AFC
100K

265V
A
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See PHOTOFACT Set 484, Folder 1

Olymypie

VIDEO SPEED

See PHOTOFACT Set 484, Folder 1

Mfr: Olympic Chassis No. JB
Card No: OL JB-4
Section Affected: Sound.

Symptoms: Weak sound; low plate voltage on
V4,

Cause: Leaky plate-bypass capacitor in audio-
detector circuit.

What To Do: Replace C36 (1000 mmf),

SERVICING

i
115V —25vi D
PP
300,

TO HOLD
CONTROL

5000
" TovoLume
= ]
—= controL
1000
AUDIO DET :_I: mmt
6DT6 15006 mmf
==or .02
FROM i
SOUND ;
IF CLARIFIER
o N e "““:
AL l o Pogs0K
T
10000 =
MMF T | F 1
______
10K
560K
135v 05 L
4 | aer
FEEDBACK
0 i
VERT VERT MULT
A 150K
Pty - VERT OUTPUT
ol ()8 5CM7
VERT _’TMN‘
MULT o Lo mes IEASURE]g ye
YEL
.15 10
GRN YOKE

TIO mfd

Mfr: Olympic Chassis No. JB
Card No: OL JB-5
Section Affected: Raster.

Symptoms: Vertical sweep collapses intermit-
tently. Cathode voltage of V7B too high
when sweep fails.

Cause: Intermittently open cathode resistor in
vertical output stage.

What To Do: Replace R67 (100 ohms).

LINEARITY
500K 202
470K
TO HEIGHT <——4—AAA— 510V
CONTROL ippoe2w  BOOST
29¢
FROM e
SYNC SEP
S e A N .
1 meg )
S 70 HORIZ
777777 J 707 muLT
a3 1
— 1 —_+Wn Billifigoo 82K |
CATH) | T mmf {
THIEE I
@! ) 4700 i
(- 6 __mmi | |
r Y
CATH e
o [ 1
= Al
~—_ L
@6)==470 mn
20V
P-p
330K 1w 7875,

FROM HORIZ

OUTPUT TRANS
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Mfr: Olympic Chassis No. JB
Card No: OL JB-6

Section Affected: Sync.

Symptoms: Unstable horizontal hold.

Cause: Change in value of components in hori-
zontal AFC circuit.

What To Do: Replace C56 (470 mmf); also
R70 and R71 (both 330K—1W).

e e e e e e e e e e e e e e e e e e



Tarzian offers

ONLY

FAST, DEPENDABLE
TUNER $
EPAIR SERVIGE

ol

INCLUDING

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. 5 |
Sarkes Tarzian, Inc., pioneer in the tuncr business, -
maintains a complete, well-equipped Factory Service Dept.

—assisted by Engineering personnel—and staffed by spe-
cialized technicians who handle ONLY tuner repairs . . .

on ALL makes and models.
Tarzian-made tuners received one day will be fixed and -
shipped out the next. Cost is only $8.50 and $15 for UV

combinations. That includes ALL parts and labor, and a
6-month guarantee against defective workmanship and
parts failure due to normal usage. Replacements available
at low cost on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuncrs, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

SERVICE MANAGER « TUNER DIVISION « DEPT. 3A

SARKES TARZ'AN |N( See your distributor, or
east hillside drive « bloomington, indiana use this address for fast,

edison 2-7251 . ;
MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR faCtory repalr service

TRIMMERS ... FM RADIOS ... AM-FM RADIOS ... AUDIO
TAPE . . . BROADCAST EQUIPMENT and SHISH-KABOB GRILLES
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TWISTPRONG l—ANODE TERMINAL _~TWIST-PRONG
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] PHENOLIC RUBBER

CATHODE TAB BREAKS SEAL
BETWEEN RUBBER AND

|// 4 METAL CAN. PERMITS
=

— ELECTROLYTE SEEPAGE

p,
—
=
==

—

CATHODE TAB PINCHED
BETWEEN BAKELITE DISC
AND METAL CAN,OFTEN

CAUSING TAB TO BREAK '\
OR TEAR AT THIS POINT
ORDINARY ELECTROLYTLE CAPACITOR \

N'T RUIN CUSTOMERS’ SETS
WITH OBSOLETE 'LYTICS

ONLY SPRAGUE TWIST-LOKS HAVE THE NEW
IMPROVED COVER DESIGN

i a % wwnwahw e

TWIST-PRONG ; é_?&%% n% WELDED Type TVL Twist-Lok Capacitors'
) E TO TERMINAL CATHODE TAB WELDED are now more dependable than ever!
: g / TO TWIST~ PRONGS Sprague has developed a new cover
4 JI7 PHENOLIC  RUBBER L LD, design which provides a truly leak-
e 4 RUBBER AGAINST proof seal and permits capacitors to
S s A withstand higher ripple currents.
5§ 'éé“: : - Don’t risk your reputation with
W 777777 oL} TEREC “second-best” electrolytics—insist on
1 RNAL PR 5 SPRAGUE TWIST-LOKS!
Ei Tl Complete listings are shown in Catalog
il C-614. Get your copy from any Sprague
" ALUMINUM CAN distributor, or write Sprague Products
I Company, 105 Marshall Street, North
it ’—":' ——CAPACITOR SECTION Adams, Massachusetts.
|'\E

SPRAGUE TWIST—LOP@ ELECTROLYTIC CAPACITOR i :

GUE®

THE MARK OF RELIABILITY

WORLD’S LARGEST CAPACITGR MANUFACTURER
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Another outstanding product by the HIDDEN who plan for your future:
L

TYPE TE

LITTL-LYTIC" CAPACITORS
.ﬂ_.__w_‘__..__.

Transistors revolutionized the industry. And to make the
most of their inherent advantages, they called for an
entirely new group of components. Here, Sprague Re-
search was the first to answer the call with the smallest
truly reliable dry electrolytic made for transistor circuits
—the Littl-Lytic. This reasonably priced capacitor is the
most reliable subminiature you can buy for transistorized
radios, hearing aids, wireless microphones, pocket wire
recorders, and other miniature electronic equipment.

The remarkable reliability of Littl-Lytic is the result of
a new manufacturing technique in which all the terminal
connections are welded. Units are hermetically sealed and
metal encased . . . with no pressure joints . . . there are no
“open circuits’’ with the passage of time. Leakage current is
extremely low as the result of the use of high purity foil
and ultra-stable formation techniques. Sprague’s catalog
replacement ratings are the most comprehensive in the
industry. They assure you of exact replacements to meet
your day-to-day service requirements.

Littl-Lyticis a typical example of how Sprague Research
keeps its products up-to-the-minute. Reliable components
mean reliable service work —your business keeps pace
with the electronic industry when you use Sprague.

%kThe "Hidden 500" are Sprague's 500 experienced researchers who staff the
largest research organization in the electronic component industry
and who back up the efforts of some 7,000 Sprague employees working in 14
manufacturing operations—four at North Adams, Mass.; Bennington and Barre,
Vt.; Concord and Nashua, N.H.; Lansing, N.C.; Grafton, Wis.; Visalia, Calif.; two at

Ponce, Puerto Rico; and Milan, Italy.
s p n n G u E®

THE MARK OF RELIABILITY

WORLD'S LARGEST CAPACITOR MANUFACTURER
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2 “JFP FALE!

SERVICE-DEALERS!

-

Hi=Fl

HELIX, FIREBALL, BANSHEE ANTENNAS...

for this E CUSTOM-CRAFTED FOLDING
ALUMINUM CHAIR!
RI-FI HELIXES RI-FI BANSHEES
Silver Alumin i Silver Aluminum Gold Anodized
o S Anoiized HIFIRLIREBALLS HEAVY DUTY DIPOLES
Mx211 SX711 AX211 AX711 1 Silver Aluminum Gold Anodized 00 B8S300 AN300 ANS300 47
X311 SX7118 AX311 AX911 | rgagq FB510 AB490 AB510| g Bea o AN=A00 8
RX511 PX911 AX511 AX1111 FB500 FB520 AB500 AB520 400 00 AN400 N
VX1111 PREASSEMBLED DIPOLES \
' B350 BS350 AN350 ANS350
B450 BS450 AN450 ANS450

HI-Fl1 FIREBALL HI-FI BANSHEE

FOR THIS

luxurious folding aluminum chaise
or 2 FREE folding aluminum chairs!

You win both ways when you buy a JFD

Hi-Fi Helix, Fireball or Banshee. You get the TV
antenna replacement that insures

satisfaction—plus free

aluminum furniture for

your happier relaxation. THE BRAND THAT PUTS YOU

*Expires July 15, 1961 ¥
JFD ELECTRONICS CORPORATION
6101 16th Avenue, Brooklyn, New York
JFD International, 15 Moore Street, New York, New York ¢ JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont., Canada

IN COMMAND OF THE MARKKET

See your JFD distributor
today while this
special offer lasts,*



PRODUCTS
FOR
MODERN
LIVING

PLUG-IN TYPE
PORTABLE
INVERTERS

MODELS
6-RMF (6 volts) 60 to 80

A.C. HOUSEHOLD ELECTRICITY

Anywhere _ . _in your own car! ra“SD_ Shippin% weight 12
Operates Standard A.C, bs. DEALER NET
e Record Players PRICE $33.00

e Dictating Machines 12T-RME (12 volts) S0 to
e#Small Radios 125 watts. Shipping weight
e®Electric Shavers 12 1bs. DEALER NET

e Heating Pads, etc. PRICE $33.00
In your own car or boat! *Additional Models Available

@ “A” Battery
'ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long

hite and rehabihty.

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

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

$66.95

DEALER NET PRICE V
@

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!
and feature Ceramic

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

There is an ATR VIBRATOR for 1
every make of car!

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

CUSTOMIZED

KARADIO

Vibrator-Operated
with Tone Control

ATR KARADIO Is
ideal for small import
cars or compact
American cars!' Unit
1s completely self-contained—extremely compact! Pow-
erfui 8-tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits! No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7" deep,
4" high, and 614" wide. Shipping weight, radio’ set, 7 Ibs
Model K-1279— 12 for 12V Dealer Net Price
Model K-1279— 6 for 6V Dealer Net Price

B e e o Ty
There is a trim plate
kit for YOUR CAR

Airplane Style Overhead NO PRINTED

Mounting under Cab Roof .;_m__&, e
@TRUCK lﬁ' = -'.;;."w-:.-. 'ﬁ

KARADIO & B g

Volume. and Sensitivity! -’_S

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

Extra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fingertip tuning control
Volume and tone controls. 33-in. stainless steel antenna,
Neutral gray-tan enameled metal cabinet, 7 x 6% x4 in
high over-all. Shlppmg weight 10% lbs_
Model TR-1279—12 Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A (or 6V Dealer Net Price $41.96

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

American TeLevision £ Rapio Co.
Duatity Pusducts Since IS5

SAMT FAUL 1, MINHEFOTA =L 5, A.

}
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Dear Editor:

I have enjoyed reading your fine
magazine for many years. Keep up the
good work.

Can we have more troubleshooting
articles and schematics on color TV, in-
cluding the new Zenith that will be out
soon?

MikEe L. REVELS
Spartanburg, S. C.

Yoiu're on the ball, Mike. With several
manufacturers entering the color TV field
this vear, wise service dealers are making
early plans to bone up on color theory,
circuitry, and servicing techniques. As for
us, we have alreadv made definite plans to
bring you up-to-date coverages on the
Zenith, General Eleciric, RCA, and other
new color receivers due this coming sea-
son.—Ed.

Dear Editor:

The special Test Equipment Issue in
April is worth the whole yearly subscrip-
tion price of the magazine, several times
over.

FRED BLOOMER
Grants, N, Mex.

Thanks, Fred—any other subjects vou'd

like to see given the same treatment?—Ed.

Dear Editor:

What happened to the colored sheets
with Previews of New Sets and Video
Speed Servicing for your April issue?
Don't discontinue this service.

The feature you substituted in their
place is a fine article, and worthy of
place in your publication; many service-
men will undoubtedly clip it out, just as
I have ben doing with the color stock sec-
tion.

R. P. DARYMAN
York, Pa.

Don’t flip, R. P., we only changed the
format for the special Test Equipment
edition.—Ed.

Dear Editor:

[ am a new and ardent fan of your
magazine. I was vaguely aware of PF Re-
PORTER’S existence, but never realized what
a really wonderful magazine it is. T would
heartily recommend you conduct more in-
tense circulation campaigns, as | really
feel sorry for those interested in elec-
tronics who do not know what they are
missing.

R ROBERT D. ANDERSON
Kalamazoo, Mich.

With such a magnetic personality. you
must have lots of friends in the bhusiness.
But, why didn’t they feel sorry for you—
or do you suppose they thought vou didn't
rneed PF REPORTER? Seriously, we hope

all our readers feel the same, and will
recommend our magazine to their friends
in the industry.—FEd.

Dear Editor:

We have been using your service deaier
advertising series, and have received very
favorable comments. Keep those advertis-
ing aids coming—please! We like them.

E. C. BAsTIAN
Jerry's Radio & TV Service
Hudson, Mich,

Thanks, E. C. You’ll find this monih’s
series on page 53. Incidentally, the entire
series of 60 mats and reproduction proofs
is available at the special price of only
$25.00. Credit will be allowed for any
ads you've already ordered.—Ed.

Dear Editor:

Would you please sign me up for a sub-
scription to PF REPORTER? The roughest
ones in the county come into my shop,
and they're driving me nuts

RoOBERT H. BACHMAN
Washtucna, Wash.

Relief is just an issue away!—Ed.

Dear Editor:

Will you please tell me how to read the
code numbers on my PF REPORTER ad-
dress plate? 1 would like to know when
the subscription is about to expire, so |
can take advantage of any special offers
that come along.

While I am writing, I'd like to say 1
think PF REPORTER is the best in the in-
dustry. [ really put it to good use in my
shop. It seems that hardly a day goes by
without my referring to some back issue
for a specific article to help me in my
work.

VICTOR BEEBE, JR.
Vic's Radio & TV Service
Loveland, Colo.

Good thing you checked, Vic. A typi-
cul code line would read 14-7M64-961.
The last group of numbers (961) indicates
the month and vear your subscription ex-
pires—in this case, this coming September.
Incidentally, vou don’t have to wait until
the last minute to renew. A subscription
can be extended anvtime. (You’ll find a
handy order form on page 67 of this issue.)

Dear Editor:

I just got around to reading Harold
Davis’s story, “Excessive AGC Leads to
Wild Goose Chase,” in the January issue,
and was surprised to read, “You can get
a good indication by sticking the end of
the probe in one side of the AC outlet.
That will give you around 325 volts peak
to peak.” I can’t figure that!

BirLL WHITE
Bill White’s Service
Princeton, Fla.

This statement assumed that the ground
terminal of the scope would be returned
to the other side of the line: it might have
heen clearer if it had read, “by connecting
the scope across the AC-line terminals.”
The resulting wave will have the stated
peak-to-peak value. The peak voltage of
either the positive or negative half cycle
is 1.414 times the rms voltage, but the
resulting figure must be doubled to obtain
the true peak to-peak voltuge.—Ed.



Finst neal. VOM adwvaunce im 20 yens
SETIT! | gre IT! READ IT!

DIRECTLY—ACCURATELY

WITHOUT MULTIPLYING

ALL-NEW

V O Matic

—{V/

360 R —

AUTOMATIC VOLT-OHM-MILLIAMMETER

@® Individual Full-Size Scale for Each Range

® Range Switch Automatically Sets Correct Scale
® Only One Scale Visible at Any Time

® No Multiplying . . . No False Readings i

LT LT T, B e g
. ™ %
® Meter Protected Against Extreme Overload <
WITH
BURN-OUT PROOF

METER

® Mirrored-Scale for Precise Readings

EASIEST—FASTEST—ERROR-FREE READINGS

Once you set the range switch properly, it is impos- Ranges: DC Volts — 0 - 3, 15, 60, 300, 1000, 6000 (20,000 2/v)
?iblte tg rf?a(lil the wrongt;mle- ?eﬁfiingst?rileasieztr ACVolts —0 - 3,15, 60, 300, 1000, 6000 { 5,000 2/v)
astest of all—so easy the meter “practically reads 2

itself.”” Eliminates reading difficulties, errors, and AF (Output}—0 - 3, 15, 60, 300 volts

calculations. DC Current — 0 - 100 ua, 5 ma, 100 ma, 500 ma, 10 amps

All scales, including the ohms scale, are direct read- Resistance — 0 - 1000 ohms (3 © center)

ing. You do not have to multiply. Saves time and 0 - 10,000 ohms (50 @ center)
trouble. Gives you the right answer immediately. 0 - 1 megohm (4 k Q center)
Ohms-adjust control includes switch that auto- 0 - 100 megohms (150 k @ center)

matically shorts out test leads for “zero” set. Supplemental Rang=s: 18 separate external overlay meter scales for:

Every scale in the V O Matic 360 is the same full DC Volts— 0 - 250 mv  Capacitance— 100 mmfd to 4 mfd

size . . . qnd only one scale is visible at any one time, Audio Power Output—up to 56 watts DB (decibels)
automatically. Supplemental ranges are also pro- Peak-to-Peak AC (sine) Volts— O - 170, 850

vided on separate external overlay meter scales.

X . . . Polarity Reversing Switch and Automatic Ohms-Adjust Control
This new-type automatic VOM is another innova-
tion by B&K that gives you features you’ve always Frequency Response AC: 5 - 500,000 cps
wanted. Outdates all others. $5995 Burn-Out Proof Mefer: Protected against overload and burn-out
Includes convenient stand to hold 360" Net, Complete with 1/2-volt and 9-volt batteries and test leads
for correct viewing in 4 positions.

BaK MANUFACTURING C€O.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Ask Your B&K Distributor for Demonstration Canado: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont.
. . Export: Empire Exporters, 277 Broadwoy, New York 7, U.S.A.
or Write for Catalog AP17-R

°
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NOW...A Complete Line of

Built-in Amplifier clears up snow, improves

ELECTRONIC
FM

W

MODEL PF-T FM POWERTRON TURNSTILE Non-directional FM
antenna with 16 DB gain in all directions over a folded
dipole. Has unique offset mount and comes complete with
built-in transistorized amplifier and TV-FM coupler.

NEW, POWERFUL TRANSISTORIZED FM
POWERTRONS WITH FM-TV COUPLERS

For the first time, FM antennas with built-in transistor-
ized amplifiers are available for long range FM reception.
Winegard offers two models — FM Powertron Turnstile (omni-
directional) and the FM Powertron Yagi (directional). Both
models have two 300 ohm terminals on the amplifier: one for
down-lead connection to the set and one for connection to a
TV Powertron antenna.

MODEL PF-8 FM POWERTRON YAGI This is the world’s most
powerful FM antenna. Makes weak signals come in like
“locals’. Has 25 DB gain over folded dipole. Eight elements
with exclusive Winegard ‘‘tapered T*’ driven element. Built-in
TV-FM coupler allows you to couple into TV Powertron with
only one power supply. Complete with built-in transistorized
amplifier.

In addition to three all-channel (VHF) Powertron antennas,
Winegard now offers you 14 cut-channel and broad band
Powertron yagis and two FM Powertrons. Each of these high
gain antennas has the following important features:
- 1. Electronic amplifier for unprecedented antenna gain.
2. Amplifier connected directly to the yagi ““Tapered-T”
driven elements for best possible signal-to-noise ratio.
3. Linear frequency response for crisp, clear black and
white and brilliant, true color reception.

ELECTRONIC ALL-CHANNEL YAGIS

. will greatly improve every channel. Weak, faded pic-
tures become crisp and clear. “Good” channels will be
even better. In many areas you’ll watch channels you
couldn’t possibly see before. Because Powertrons are
powerful enough to drive up to 10 TV sets, you can have

plug-in outlets in every room . . . and in many locations
you can install a Powertron lower than other antennas.

=

POWERTRON POWERTRON POWERTRON
MODEL P-44 MODEL P-44X MODEL SP-44X
14-Elements 21-Elements 30-Elements




Winegard Electronic Antennas

contrast...gives you greater reception distance!

4. Gold Anodized finish for permanent corrosion protec-
tion and fine appearance.

5. Deluxe quality materials and workmanship.
Try a Powertron and see for yourself. Take a field strength
meter reading with your present antenna and then take a
Powertron reading. When you see the meter jump 5 to 10
times . . . and see the sharp, contrasty reception you get,
you’ll be convinced . . . and so will your customers.

“Amplifies the Signal
at the point
of Interception”

MODEL SP-44X

"By FAR world’s most powerful all-channel antenna”™

WINEGARD “'SIX-SET”
TV COUPLER

Withthe Powertron,
hook up 3,4, 5,0r 6
sets by adding a
Winegard ‘‘Six-
Set”. Here’s the only
6 taﬁ coupler on the
market. Six no-strip
terminals give you
instantaneous taps
with complete elec-
tronic isolation.

Model LS-63.

©1961

ELECTRONIC
Cut-Channel

Each channel
amplifled
individually.

No antenna couplers
needed!

NEW, TRANSISTORIZED CUT-CHANNEL YAGI
POWERTRONS FOR THE FINEST INSTALLATIONS

Here are the highest gain (28 db) TV antennas ever made! Fach is
powered by a built-in transistorized amplifier. Because TV signals
are amplified right at the point of interception, you get the best
possible signal-to-noise ratio . . . resulting in the ultimate in
reception!

Each Powertron yagi amplifier has two 75 ohm coaxial connec-
tors: one for the down-lead to the power supply and one from the
built-in coupler for connection to another Powertron yagi.

Because of the built-in mixing coupler, they can be connected
directly to each other without interaction. The negligible power
consumption of these transistorized antennas (.05 watt each) means
you can tie as many as 8 Powertron yagis together and run them
all from one power supply on one down-lead.

There are six (8-element) cut-channel and broad low band models
—eight (12-element) cut-channel and broad high band models.
Ideal for hotels, motels, apartment buildings or wherever the finest

installation is needed.
@
Winegard

ANTENNA SYSTEMS
Winegard Co., 3009-6 Kirkwood St., Burlington, lowa

Write today for technical bulletin on Winegard’s complete
line of Powertron antennas. Ask your distributor for details.



ShopTatk
—

Every time 1 hear or read about
a scope being “mounted in a per-
manent alignment setup,” or “fired
up to troubleshoot a tough-dog
trouble,” I wonder why so many
scope owners limit themselves to
such infrequent use of this instru-
ment. A scope can be used to good
advantage on every set that comes
into a TV shop. Even when it isn’t
needed to locate the immediate
cause of trouble, it is ideal for mak-
ing a final check of receiver per-
formance before the set is returned
to the owner. Besides giving assur-
ance that the original trouble has
been definitely corrected, a review
of key waveforms can indicate room
for further improvement in the
equipment being serviced—and can
also predict future troubles.

These capabilities of the scope
are extremely valuable to the serv-
iceman. Properly-interpreted wave-
forms can reveal many slight faults
which would not be noticed on a
casual inspection of the TV picture.
Following up on these minor trou-
bles prevents them from develop-
ing into time-wasting callbacks, and
also results in a more thorough
service job which leads to greater
customer satisfaction.

Just for your own peace of mind,
it’s good to know that you’ve done
all you can to complete the repair—
especially if the set is one of those
old dogs I call “Gullivers” because
they have traveled to so many serv-
ice shops.

For making a final “quality test”

]

T ————— ey e T e i

Wh .

Fig. 1. Video waveform is distortion-
free, but low amplitude is a bad sign.
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Waveforms tell you when all troubles are
completely cured ... by Allan F. Kinckiner

SCOPE CHECKS

of a TV receiver after a bench job,
probably the most useful waveform
is the one at the plate of the video
output tube. Low amplitude at this
point indicates room for improve-
ment in video gain, and mild dis-
tortion forecasts trouble to come—
even if the picture looks fairly clear.
Conversely, a normal trace is insur-
ance against many annoying types
of callbacks. Additional waveform
checks in the sync, sweep, and
power-supply circuits are also well
worth the short time they take,
since these tests can reveal border-
line troubles long before they de-
velop into identifiable service com-
plaints.

The long-term benefits of habit-
ually scope-tracing every set
brought to the bench are even more
valuable than the immediate results,
since this practice is more educa-
tional to the serviceman than a
whole library of textbooks. From
looking at a large number of signals
in many different receivers, he be-
comes familiar with the peculiarities
of specific models; also, he learns
to relate various distortions of the
signal to certain faulty circuits or
even to certain components.

The benefits of final scope checks
can best be illustrated by several
actual case histories.

Why Tolerate Weak Video?

A Westinghouse Model 626K16
was just about ready to leave the
shop. High-voltage arcing had been
corrected by replacing the 1B3 fila-
ment wire, and the receiver seemed
te be operating normally. Nonethe-
less, I subjected it to a video-signal
test. The composite signal at the
plate of the video amplifier (Fig.
1) showed no serious distortion,
and the ratio of sync to picture sig-
nal was satisfactory, but the peak-

to-peak amplitude was only 50 volts
with the contrast control turned to
maximum. Of course, this was
enough to produce an acceptable
picture; however, I knew through
experience that the model in ques-
tion should be capable of supplying

over 80 volts of video.
Transferring the scope probe to
the grid of the video amplifier, I
found only about 2 volts of signal.
This indicated a healthy gain of
25 in the video stage, so the loss
of efficiency was apparently occur-
ring ahead of this point. Replacing
the tubes in all stages from the RF
amplifier to the final IF did not in-
crease the gain. 1 began probing
the IF strip with a VTVM, and
soon found that the B4 supply
voltage to this section was only 100
volts — around 30 volts too low.
Checking back to the low B4
source at the cathode of the audio
output stage (Fig. 2), I discovered
that R56 had been replaced with a
10K-ohm resistor. Removal of the
unit and installation of the correct
value (5000 ohms) resulted in a
partial improvement, with 120 volts
on the low B+ line and an increase
* Please turn to page 67
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Fig. 2. Trouble in this audio output
stage indirectly caused a weak picture.



TESTS All TV and Radio Tubes
—both old and naw

TESTS the Nuvistors
TESTS the new 10-pin tubes

TESTS the new 12-pin Compactrons

TESTS voltage regulators, thyratrons,
auto radio hybrid -ubes,
European hi-fi tubes, and
most industrial types.

Model 600

DYNA-QUIK
only $6995

NET

82" x 117 x 44"

Handsome, sturdy

leatherette-covered
carrying case

NEW TUBE
INFORMATION
SERVICE

available every 3
months for all B&K
Dyna-Quik Tube Testers

NEW

for the first time, a

B: K QUALITY

TUBE TESTER
at this
amazing low cost!

rid
horts 9 d gos
tor @ kdge’dn
checks e ecl nr‘ed
iss!
section of multi-

rdfely

Checks tube capability u.nfler
simulated load conditions

Rejects bad tubes
—not good tubes

For the man who wants the performance and relia-
bility of a B&K professional-quality tester at mini-
mum cost . . . there’s nothing like the new “‘600”.
No other tube tester in this price range is so com-
plete and up-to-date. Tests the newest tube types,
as well as the old. It’s fast . . . it’s accurate . . . it’s
easy to use. Quickly reveals tube condition. Saves
customers. Sells more tube replacements. Stops
call-backs. Steps up servicing profit . . . day after
day. Pays for itself over and over again.

Exclusive adjustable grid emission test. Sensitivity
to over 100 megohms. Phosphor bronze socket con-
tacts. Complete tube listing in handy reference index.
Extremely compact.

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S. A,
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TROUBLE
SHOOTING

TV

WIRELESS
REMOTES

Basic procedures that
can be applied to all
systems . . .

by Thomas A. Lesh

20 PF REPORTER/June, 1961

Most of the major TV manufac-
turers now offer wireless remote
control as an optional accessory.
Although the various systems now
in use are distinctly different in cir-
cuit details and physical layout,
they all follow practically the same
basic sequence of actions. This
makes it possible to develop a gen-
eral troubleshooting method which
you can apply to any system.

Remote-control circuitry can be
conveniently divided into three ma-
jor sections for trouble analysis, as
shown in Fig. 1. The first “block”
is a small, hand-held transmitter
which the viewer uses to generate
control signals; the second is a re-
mote-control receiver inside the TV
set, which amplifies and detects
these signals for the purpose of
actuating relays; the third is a group
of relay-operated devices (motor-
ized channel selector, remote vol-
ume control, etc.) which perform
the desired functions.

The link between transmitter and
receiver may be either an RF sig-
nal (electromagnetic radiation) or
supersonic sound waves. Systems in
current use are predominantly of
the sonic type, with an operating
frequency in the region of 40 kc.
The transmitted signal is picked up
by an antenna inside the TV cabi-
net (in RF systems) or by a small,
microphone-like transducer on the
front of the TV set (in supersonic
systems). After amplification by a
series of RF stages, the signal is
applied to a bank of detector cir-
cuits which are tuned to accept the

various control frequencies. Some
systems use discriminators, while
others have diode rectifiers (see

Fig. 2); in either case, a positive
DC voltage normally appears in
one of the detector-output circuits
when an input is applied to the re-
ceiver. This voltage is used to
overcome an existing grid or cath-
cde bias on a tube which has a
relay in its plate circuit. Thus, the
input signal drives the tube into
conduction and energizes the relay.

One interesting exception to the
above method is found in a few
RF-type systems, where the incom-
ing signal is modulated with differ-
ent low-frequency audio tones to
control different functions. After de-
tection, the audio signals are fed to
a circuit containing a reed relay—
a unit with several pairs of contacts

o ﬂ\ﬁ [ 2,
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Fig. 1. Basic block diagram common to
all types of wireless remote systems.

which respond to AC magnetic
fields of ditlerent frequencies. Each
pair is wired to complete the cir-
cuit of some other relay which
actually applies power to the load.

The various types of relays used
to activate different control func-
tions are shown in Fig. 3. The sim-
plest unit is a normally-open type,
with contacts that close only when
sufficient current is applied to the
relay winding. Such relays are used
almost universally as momentary-
contact devices for initiating the
operation of automatic channel se-
lectors, as described in “Examining
Motorized TV Tuners” (Decem-
ber. 1960 issue). They are also used
to supply power to motorized vol-
ume controls, etc., in some systems
where a signal is continuously pro-
duced as long as the control button
on the transmitter is held down.

Another method of controlling
volume makes use of a momentary-
contact relay to actuate a ratchet-
operated stepper switch (also shown
in Fig. 3). Each time the relay is
energized, the switch is reset to a
new position. This arrangement pro-
vides a choice of audio levels.

Most remote-control units also
perform the additional function of
turning the TV set on or off. In
some installations, the volume-level
stepper switch includes one position
in which the primary circuit of the
TV power transformer is inter-
rupted; in other systems, a cam-op-
erated power switch is mounted on
the tuner so that one of the unused
channel positions can be utilized as
an “off” position. Then, too, a sep-
arate frequency may be used to
control TV power by actuating a
histable or latching relay (Fig. 3)
a remotely - controlled toggle
switch.

Some systems provide additional
control features, but these generally
involve control circuits similar to
those already described.




Routine Troubleshooting

While there are many possible
causes for unsatisfactory operation
of a remote-control system, trouble-
shooting need not be difficult or
time-consuming. As long as a sys-
tematic procedure is followed, de-
fects can be localized just as readily
as those occurring in other parts of
the TV receiver. Here are some of
the most useful tests:

in the Home

When first sizing up the problem,
search for obvious clues which will
help you pinpoint the trouble source.
A system may be completely in-
operative for the simple reason that
it is turned off. Check the rear of
the TV set for a REMOTE-MANUAL
or REMOTE ON-OFF switch, and
make sure it is set for remote op-
eration. The next step is to key the
transmitter and see if the relays for
all functions are being actuated.
You don’t even need to remove the
rear cover of the set; just listen for
a clicking noise. If the relays are
operating, you can assume that the
remote transmitter and receiver cir-
cuits are all working normally, and
the trouble must be in the relay
contacts or associated circuitry
(tuning motor, stepper switch, etc.).

If one or more relays do not re-
spond to the transmitted signal, look
for a defect in the remote unit. But
first, confirm your diagnosis by man-
ually closing the relay contacts
(using an insulated tool). A normal
reaction in the controlled circuit is
further proof of trouble in the re-
mote transmitter or receiver.

Check to see if power is being
applied to the remote receiver. Do
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the tubes light? If the receiver is
equipped with a fuse, see if it is
blown. Also check the setting of the
sensitivity or gain control. Try sub-
stituting tubes; in most cases, they’re
fairly common radio-TV types like
the 6AU6, 6ALS5, 6CM7, 6CX8,
6U8, and 6X4.

Before proceeding any further,
inspect the remote transmitter. The
simplest type, entirely mechanical
in operation, contains metal rods
which generate supersonic waves
when struck by small spring-loaded
hammers. When working properly,
these units produce a characteristic
audible *“plink” in addition to the
supersonic tone. If this sound is dull
or absent, check to see if the rods
are correctly mounted in their spring
suspensions, and if the hammers are
being properly cocked and released.

Another type of acoustic-wave
generator consists of a battery-
powered transistorized oscillator
driving a small transducer. In some
desigrs, a faint hum or buzz may
be produced when the transmitter
is keyed; however, absence of this
sound is not conclusive evidence of
transmitter trouble. The most likely
cause of faulty operation is a dead
or weak battery, so try a new one
if you happen to have the correct
type on hand. (Remote transmitters
use some of the same types as mini-
ature transistor radios.)

RF systems also use transistor-
ized transmitters, with a ferrite-
core antenna in place of a trans-
ducer. To check the operation of
systems in which the RF carrier is
modulated, you can sometimes pick
up a harmonic of the output signal
on a standard AM radio as evidence
of normal transmitter operation.
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Fig. 3. Several different types of re-
lays are used for remote control of TV.

The most unusual transmitting
device now in use is a supersonic
whistle actuated by a bellows. A
physical inspection will catch most
defects, including air leaks.

If trouble in a remote-control
system cannot be traced to its
source by the above tests, the re-
mote units should be removed from
the TV set and taken to the shop
for further checking. It is not neces-
sary to haul in the entire TV chas-
sis, since you can check the effec-
tiveness of your test procedures by
watching the relays on the remote-
receiver subchassis. Most models of
remote-control receivers have self-
contained power sources which can
be supplied with AC line voltage
through jumper wires or plug adap-
ters. In the few cases where B--
and filament voltages must be ex-
ternally generated, they can be ob-
tained from a bench power supply
or “borrowed” from another set.

As a rule, the TV owner can
continue to operate his set after
the remote unit has been discon-
nected. Placing the power switch in

« Please turn to page 57
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(B) Diode rectifier; cathode bias.

Fig. 2. Two types of detectors, and two different ways of biasing relay tube.
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Crystal and ceramic microphones always have a high output impedance

and are excellent for paging and general public-address work. Dynamic-

type

microphones usually cost a little more than ceramic or crystal types,

but they are less easily damaged by rough handling and are avaijlable with

either high- or low-impedance outputs.

Most recorders used
with background music systems

play either two- or four-track

tape

tapes to provide uninterrupted
music for a period of 2 to 8
hours without changing reels.
As with a
corder, music from FM, phono,

conventional re-

etc., can be recorded for future
playback.

Amplifiers with self-contained phonograph turntables are often used

in all types of commercial sound installations except hi-fi background-music
systems, which generally employ auxiliary single-play transcription turntables
or automatic record changers. These separate units are normally designed
for stereo output and have broader frequency response than conventional
built-in equipment.
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A quick guide to planning and install-
ing typical sound systems . . .
by Joe A. Groves

Alert electronics service dealers all over the country
are constantly expanding into additional activities to
provide for future growth. Many of these dealers are
finding that the commercial sound field offers one of
the best opportunities because it has a great potential
and is closely allied with their present sales and service
facilities.

If you’ve been thinking about going into the com-
mercial sound business, you need to know what kind of
equipment is available, and what technical knowledge
is required to plan, install, and maintain sound systems,
You also need to size up the potential market in your
area. Remember that doctors, lawyers, dentists and even
self-service laundries are all prospects for a background-
music system. Grocers, department stores, new and
used car dealers, industrial plants, and restaurants can
be sold a background-music system with provisions for
paging employees. Fraternal organizations, civic groups,
and others will want public address facilities, while
churches and schools are excellent prospects for sys-
tems suited to their particular needs. Of course, this list
represents only a small fraction of the potential cus-
tomers just waiting to be sold on the convenience, the
added service, and the practicality of installing some
form of commercial sound system.

To satisfy the different requirements of all these
users, the commercial-sound specialist must be pre-
pared to supply many types of equipment in an almost
endless variety of combinations. Let’s take a look at
the various types of individual components and see how
they fit into the complete systems.

Inputs

A wide variety of input devices are used in sound
systems. Almost all commercial sound applications re-
quire one or more microphones. The selection is gen-
erally made by considering price in respect to the re-
quired impedance, frequency response, and directional
characteristics.

Microphones with cardioid pickup patterns are
normally used in applications where their directivity
minimizes problems due to multiple echoes or high
random noise. On the other hand, mikes with omnidi-
rectional characteristics are better suited for areas with
low noise levels where a wider range of pickup is de-
sired. High-impedance outputs are acceptable for all in-
stallations that require a relatively short mike cable.
However, if the cable must be longer than about 35’, a
low-impedance mike and cable must be used to reduce
stray pickup and provide a higher output to the micro-
phone input of the amplifier.



_SOUND BARRIER!

Sometimes it’s desirable to design a commercial
sound system with a telephone-line input. This requires
an adapter to match the 600-ohm impedance of the
telephone line to the regular input impedance of the
amplifier. Such an input device must be used when a
centralized system feeds different plants or stores at
widely-separated locations.

Amplifiers

Selecting the proper amplifier for a specific job may
seem to be an almost impossible task for those just
entering the sound field. Knowing what type of service
is desired and what type of installation the unit is to be
used in — mobile, portable, or fixed — greatly reduces
the number to choose from. Then, a study of the in-
puts to be fed to the amplifier, and of the total power
demands to be placed on the system, quickly narrows
the selection down to only a few units. Of course, it’s
never wise to design a system that just meets the needs
of an initial installation; a built-in reserve of power
should be included so that additional speakers can be
added if needed. .

Two basic points to consider when selecting an am-
plifier are cost and frequency response. A few ampli-
fiers have a limited frequency response of 20 to 10,000
cps. However, the overwhelming majority have a re-
sponse ranging from 20 or 30 cps to 15-20,000 cps.
These meet the requirements of almost any system. A
limited number of amplifiers are designed especially for
hi-fi applications and have frequency responses that ex-
ceed the 20,000-cps rating. When choosing an ampli-
fier, remember that frequency response and power out-
put are proportional to cost.

Relatively small systems may have up to 10 speak-
ers connected in series, parallel, or series-parallel, with
lines running for only short distances. This type of in-
stallation demands an amplifier with a 4-, 8-, or 16-ohm
output. In more complex systems having several speak-
ers and longer line runs, you’ll need an amplifier with
constant-voltage output taps or a wide selection of out-
put impedances to simplify the job of connecting the
speakers for a maximum transfer of power.

Constant-impedance or constant-voltage line-match-
ing transformers are normally used in installations re-
quiring several speakers. Such a device makes it easier
to obtain the exact power level required for each speak-
er, while also reducing power losses in the lines. Be-
cause of this, smaller wire size can be used for the feed
lines.

The constant-impedance unit normally has a tapped
primary rated in ohms. Mathematical computations
must be made to determine what tap will deliver the de-
sired ratio of total power to the speaker. Most sec-
ondaries have 4-, 8-, and 16-ohm outputs to match
the voice coil of various speakers.

* Please turn to page 62
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AM and/or FM

tuners as o
dual-channel
capable of 30-watt output per channel. These units have a selector switch

conventional
contain single- or

Many systems employ

signal source. Some tuners amplifiers

to provide connections to a microphone, phonograph, or tape deck in ad-
dition to the built-in tuner.

A wide variety of auxilliary
tone generators are available
for use with commercial sound
systems. They can produce the
wail of a siren, the sound of a
jangling bell, a pure tone, o
melodious chime, the blast of a
horn, and even the music of a

carillon.

Amplifier outputs range from 8 to 100 watts. Select one with the re-
quired wattage, output impedances, and number and types of inputs.
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Capacitors

Motor-starting capacitors often used
in conjunction with compressors and
fan motors generally range from 50 to
250 mfd, while running -capacitors
seldom exceed 20 mfd. These compon-
ents can easily be tested by substitut-
ing identical types. (Radio-TV types
are unsatisfactory.) Substitutes should
be within 5 mfd of the original value,
Ohmmeter checks can also be helpful
in finding capacitor trouble.

v"

Fan and Motor

Two types of fans—propeller and
“squirrel-cage”—are used to circulate
air through the evaporator and con-
denser coils. Common troubles are
loose motor mounts, fan blades bent
or loose on the motor shaft, and worn
or noisy bearings. If a fam motor
won’t start, measure applied voltage;
check the starting capacitor (and relay
if used); sample the operating current
of the motor; and check the resistance
of the motor windings. Also, if the
unit has oil cups, check for dry bear-
ings. (However, most motors are per-
manently lubricated.)

Thermostat

You can isolate trouble to a built-
in thermostat by shorting across its
terminals. If the compressor starts, the
thermostat is at fault. Make sure the
sensing tube is properly positioned in
the air-flow path and has not been
damaged.

Overload

The “overload” is a bimetallic ther-
mal device that automatically inter-
rupts power to the compressor or fan
motor in case of overheating. If a
motor won’t start, and its housing
feels relatively cool, short across the
overload terminals for an instant and
see if it starts. If it does, and there
are no apparent signs of overloading,
leave the terminals shorted and meas-
ure motor current. The overload can
also be tested for comtinuity with an
ohmmeter. Low line voltage is often
responsible for trouble with overload
units.

Switch

You can usually reach the terminals
of the switch with a meter probe to
check voltage or continuity. As an aid
to tracing switch and motor circuitry,
you’ll find a wiring diagram inside
nearly every unit.

Compressor

Ammeter readings of compressor-
motor current can be compared with
the rating stated on the motor plate.
A low reading indicates no load on
the compressor, while a high reading
usually points to a shorted winding,
relay, or capacitor. Motor windings
can be checked for opens and shorts
by measuring the resistance of each
winding; it is also advisable to check
for leakage or shorts from the wind-
ings to the metal case. If a compres-
sor unit leaks oil or is excessively

- noisy, it should be overhauled or re-

placed.
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Refrigerant

The large line running between the
compressor and evaporator can be
used to check the refrigerant charge.
In a normally-operating unit, it will
be cool and sweating; if it isn’t, block
off air from the evaporator and see if
frost develops on the line and coils
within 20 minutes. Lack of frost indi-
cates need for recharging. If a unit is
overcharged, the compressor will feel
cool, or excessive frost will form.

Relays

Many units employ a relay to open
a starting-capacitor circuit when a
motor reaches operating speed. If a
starting relay fails to open, the com-
pressor may sound as though it is
laboring or slowly pulsating. In such
cases, disconnect the lead from the
starting capacitor, turn the air condi-
tioner on, touch the lead to the capaci-
tor terminal, and hold it there unti}
the compressor starts; then remove it.
If the unit runs normally, this indi-
cates a faulty relay. A shorted start-
ing capacitor sometimes causes a re-
lay to fail.

TROUBLESHOOTING CHART

CUSTOMER
COMPLAINT

ADDITIONAL
SYMPTOMS

TEST
PROCEDURES

Unit will
not run

Compressor and 3ir fans
will not start. Input
voltage at power plug
normal.

No input voltage at power
plug. House fuse blown.

Check for voltage on both sides of starting switch. Look for
broven wiring or loose connection between plug and motor
terminals.

Make visual inspection and check for burnt odor. Test for short
circuit in unit (including starting components and compressor)
before restoring power. Replace fuse with proper type. Measure
operating currents.

Unit blows
air but does
not cool,

Air fans operate. Com-
pressor will not start.

Air fans operate. Com-
pressor will not start.
Line voltage normal.

Fans and comoressor motor
operate. Qily film on
lower parts and panel.

Measure line voltage. Must be at least 104 for 115V unit, 207 for
230V unit, and 187 for 208V unit. If insufficient, measure voltage
at mains; check wire size used; and look for high-resistance
connections.

Check overload protector (compressor circuit breaker),

Check compressor starting switch and thermostat.

Check starting relay and capacitor (if used), running capacitor,
compressor motor* and alt wiring.

Make visual inspecton for broken refrigerant line.
Test for refrigerant charge.”

Unit runs
but makes
noise.

Vibration (rumble).

Vibration (rattle).

Sharp ‘‘striking’* sounds.

Check cabinet installation—make sure packing parts were removed.
Look for loose or worn motor mounts
Check fan blade alignment.

Look for loose paneling or refrigerant tubing hitting side of cabinet.
Check fans and ltubricate if needed.

Check to see that fan blades are not touching surrounding objects.
Check stinger ring system and operation of any solenoids used.
Check compressor motor.*

Unit does
not cool
properly.

Fans and compressor run.
Unit not blowing sufficient
amount of air intoe room.
Frost on evaporator coils.
Righ Power consumption.

Fans and compressor run.
Unit blowing air. Frost on
part of evaporator. Low
power consumption.

Abnormally warm suction line,

Evaporator and/or condenser
fan not running.

Unit runs but compressor
labors_is noisy, or
overheats.

Frost on capillary tube.
Low power consumption.

Unit runs but compressor
does not cycle often
enough.

Check for dirty air filter and clogged or damaged evaporator
and for condenser fins. Check operation of vents for correct air
circulation. See that evaporator fan blade is not slipping on motor
shaft. Check fan motor running capacitor (if used).

Check for low refrigerant charge.

Check switch, circuit wiring, fan, motor, and overload (if used).

Check motor mountings. Check compressor operation.”
Check for excessive refrigerant charge.”

Check for restricted or damaged tubing or strainer.*

Measure input voltage. Check thermestat, overload protector,
starting capacitor, and relay.

Water drips

tnside parts sweating

Make sure unit is leveled properly. Inspect evaporator drip hose,

from unit, normatly. pan, and trough. Check water slinger system.
Look for leaks or obstructed drain holes caused by rust.
Unit runs Fans operate. Compressor Measure input voltage. Check starting capacitor and relay (if used).
erratically. hums and does not always Inspect compressor mounting, Check for excessive refrigerant
start, charge.”
pompressor operates Measure input voltage. Check switch. thermostat, overtoad pro-
intermittentty. tector, and wiring. Check condenser fan and air circulation.
Efectrical House fuse not blown. Look for broken or loose ground connection at power line input.
shock obtained (Case should also be grounded to this point.) After repaiting or
from unit’s tightening ground connection, check for electrical short
case before restoring power.

" If preliminary tests indicate need for repairs to refrigerant system or sealed compressor unit, and
you aren’t equipped to handle this work, sublet the job to a competent refrigeration-repair station.



by Allan Lytel

. DEPTH FINDERS
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Fig. 1. Block diagram showing the cir-
cuits found in popular depth finders.
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Electronic depth finders are now
a familiar sight on boats of all sizes.
Besides their usefulness as a navi-
gational aid, they are helpful in
locating underwater objects such
as schools of fish — hence their
popular name of “fish finders.”
These units are fairly easy to ser-
vice, and they furnish the indepen-
dent serviceman with an opportunity
for both installation and mainte-
nance work. A typical piece of
equipment contains three to six
tubes or transistors, with power
obtained from a battery or vibrator-
type supply. Installation involves
mounting a transducer (an under-
water transmitting and receiving
“antenna”) according to the manu-
facturer’s suggestions, locating an
indicator unit (transceiver) in a
convenient spot for observation, and
connecting the unit to the power
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Fig. 2. This expanded diagram shows
the basic operation of a depth finder.
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Ultrasonic

"fish finders”

are

easy to install and maintain.

source. No FCC license is required
to install, service, or operate depth
finders, since they are not considered
radio transmitters.

Operation

In addition to the transducer, the
circuits used in a depth finder in-
clude an RF oscillator (the “trans-
mitter”) and a tuned amplifier
coupled to an indicator (the “re-
ceiver”). A simple block diagram
is shown in Fig. 1. The oscillator
operates at frequencies in the 40-
to 300-kc range. Its output is fed
to the transducer, which sends out
a burst of ultrasonic energy at the
same frequency. This ultrasonic
signal behaves in practically the
same way as an ordinary sound
wave, except that it is above the
range of human hearing.

The transducer output is beamed
downward through the water. When
the signal strikes an object, such
as the ocean floor, it is reflected;
these reflections are returned to the
transducer and converted into elec-
trical signals, which are amplified
and fed to the indicating device.

The simplest units use a flashing
neon bulb which rotates around a

RECEIVER FIRST

STAGE
6BH8
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TRANSDUCER
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Fig. 3. Oscillations occur in this tube-

less circuit when switch S1 closes.

circular scale to indicate depth.
Others have a meter with a dial
scale calibrated in feet or fathoms,
a recording device that makes a
permanent trace on paper, or a
cathode-ray oscilloscope rigged to
indicate depth.

In the simple indicator in Fig.
2, a small electric motor rotates a
neon bulb in a clockwise direction
behind a translucent scale calibrated
in feet. The speed of rotation de-
pends on the range of depths being
measured; in some units, the speed
can be changed to provide more
than one depth scale. To see how
this unit works, let’s start at the
beginning. A switch is momentarily
closed when the bulb rotates past
the zero mark. This triggers the
transmitter oscillator and sends an
ultrasonic pulse through the water
from the transducer. After being
reflected and returned, the pulse is
amplified by the RF circuit; then it
is detected and fed to a power
amplifier. This stage triggers the
neon bulb, producing a flash. The
point where the flash occurs is read
directly from the scale as the depth
in feet, fathoms, or both.

If there are several underwater

PNP
2N383

’_

TRANSDUCER

Fig. 4. A magnet passing coil T in-
duces pulse that starts this oscillator.

T0 AMPLIFIER
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Troubleshooting Chart for Neon-Indicator Depth Finder

Treuble Cause Remedy

Faulty power supply Checs fuse, wibratar, redlifier and

Linit fails to

operale - POWSr SoUTTe
Unlt operofes with neon  !f actual depth does not Check conditicn of fronsducer ond
loshes  at 0 bur ne exceed range of the unit, its  connections;  check tobes o
dopth reading transducer or amplifier s tronsiztass
] defective

Mecn  lemp mtotes  but Possible defect in lamp, Check nean lamp and amplifier
poss rat Foeh amplifier tubes, or cable ta cable is proprrly conrecled, Keying

transducer ronfacls moy raquire adjustmont

Check tronsducer locotion, walfage
applied from scurca of power, anc
amplifier gain

Weok flzthes of the neon  Trouble in  voltage source
or amplifier, or poor loca-

lamp
tion of transducer

Fig. 5. Only two stages are found
in this simple transistorized receiver.

Extra ar stroy neon floshes Noise or signal interference Moy came from vibeolian, external

objects in the path of the beam,
the bulb will flash several times.
The brightest of these flashes, which
is also the reading of greatest depth,
indicates the bottom of the body
of water. A sensitivity control in
the receiver provides a means of
moderately reducing its gain, if the
user wishes to exclude the weaker
flashes and concentrate on the bot-
tom reading. The range of the depth
finder may be doubled by allowing
the neon bulb to rotate twice be-
tween pulses, thus doubling the
usable travel time of each pulse.
On the other hand, the range may
be decreased by speeding up the
rotation of the indicator; for
example, doubling the speed of
rotation will cut the maximum
measurable depth by one-half. A
continuous series of readings is
made to give the operator a running
record of the depth beneath his
keel.

Transmitter Circuits

Basic circuit operation and
troubleshooting techniques can best
be learned by studying typical
units.

The relatively simple transmitter
circuit in Fig. 3 consists only of
the transducer and a tubeless oscil-
lator. Between pulses, switch S1 is
open, and C2 charges to the ap-
plied B4 voltage. When the rotat-
ing indicator reaches zero, it closes
S1, and L2 provides a return path
to ground from the left side of C2.
The capacitor then discharges, caus-
ing the tank circuit of C1 and L1 to
oscillate at its resonant frequency.
An RF voltage is thus applied
across the transducer, and an
ultrasonic pulse is produced.

Soon afterward, a return pulse
from an underwater object is picked
up by the transducer and changed
back into an electrical signal. (This

process is similar to what occurs in
a ceramic or crystal phonograph
cartridge.) The resonant circuit con-
sisting of C1 and L1 provides a
high input impedance for the signal,
which is coupled through C3 to the
grid of the first stage in the receiver.

A thyratron or transistor can
also be used in the transmitter. In
a typical transistorized circuit (Fig.
4), an oscillator is triggered when
a current pulse is induced in coil T
by a small permanent magnet on
the rotating dial of the indicator.
The primary winding of transformer
T1 (B-C) induces a feedback sig-
nal in winding A-B — which, to-
gether with Cl1, forms the tank
circuit of the oscillator. The sec-
ondary winding D-E resonates with
C2 at the tank frequency and
couples the oscillator signal to the
transducer. As in the previous unit,
the tuned circuit across the trans-
ducer forms a high-impedance input
for the amplifier.

Receiver Circuits

After being picked up by the
transducer, the receiver signals pass
through a series of sharply-tuned

GBHe

? ns

neise  source (ignitinn),  wibrotor
“hash,’” ar water turbulence

RF amplifiers. Alignment of the
receiver means peaking these stages
at the oscillator frequency, which
varies from unit to unit.

Fig. 5 shows a typical transistor-
ized receiver with two grounded-
emitter stages. The first of these
stages uses a 2N359 and has a
tuned input and output. The signal
which it feeds to the 2N255A final
amplifier is limited by the diode
connected across the secondary of
T1. The final stage produces pulses
of voltage across the secondary of
T2, which light the neon indicator.
The lamp is connected to the cir-
cuit through slip rings so it can be
rotated.

A typical amplifier using vacuum
tubes (Fig. 6) has four stages. Gain
of the unit is adjusted by varying
the screen potential of the 6BH6
pentodes, while sensitivity is con-
trolled by varying the cathode bias
of the first 6BH6. The last stage, a
cathode follower, supplies a signal
to the neon lamp.

Whether it uses tubes or tran-
sistors, the single-frequency RF
amplifier is straightforward and can

* Please turn'to page 59

Fig. 6. Typical receiver circuit is simple and straightforward in dasign.
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NEW MALLORY SILICON

M A'LLG?RY _ SILICON RECTIFIERS

ELECTRONIC COMPONENTS

For top performance every time, use Mallory silicon
rectifiers. From 50 to 600 PRV, you’ll get all of the
rating you pay for. You can stake your reputation
on the quality of these rectifiers. They meet the
standards required for military types, yet you
don’t have to pay premium prices. You'll get 750
ma up to +50°C and 500 ma at +85°C. Quality is

CO. INC.
INDIANA

QR PE

so high you won’t even need equalizing resistors
in most cases.

Available in parallel lead “T” type and axial
lead “A” type from your nearest Mallory distrib-
utor, five to a pack, in a reuseable jewel box, on a
handy file card.

ELECTROLYTIC CAPACITORS

Famous FP-WP metal can
types, reliable TC tubulars,
and tiny TT tubulars.

VIBRATORS

Sure-start Gold Label® and
every other type for auto or
mobile communications.
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PVC CAPACITORS

Premium quality Mylar*
Capacitors in handy zip-lip
package.

STA-LOC® CONTROLS**
30 second delivery on every
imaginable control.

**U.S. Patent 2,958,838

*Reg. Trademark E. 1. du Pont de
Nemours, Inc.




RECTIFIERS STOP CALL-BACKS

... premium quality at no extra cost

HIGH HUMIDITY PROTECTION is
assured by the unique encap-
sulating material. The Type
T withstands four times the
humidity eycling required by
military tests . . . takes 500-
hourboiling water immersion
test without failure.

MATICRY

o e Distributor Division, Indianapolis 6, Indiana

RADID AND

TRANSISTOR
APPLICATIONS.

TR-146
8.4 vours

M [ P.R.MALLORY & CO. Inc.]

DISCAPS® MERCURY BATTERIES

The standard of the ceramic Get the details on the New . ;
capacitor feld. Ma]]ory Battery Program In Canada: A. C. Simmonds & Sons, Ltd., Toronto ?, Ontario
® Trademark Radio Materials today.

Company, a Mallory Division
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l”\: \ QUICKER SERVICING
'Y ¥ by Les Deane

£ I/

Ask any serviceman, “What gives
you the most trouble in the TV
sound section?” and he will prob-
ably reply, “Buzz.” This persistent
symptom, much as it annoys the
TV owner, is even more of a head-
ache to the service profession. Be-
sides being hard to localize, it also
presents somewhat of a customer-
relations problem. Many set owners
seem willing to put up with buzz in
the sound for a long time without
calling for service, but when the set
finally develops a more serious trou-
ble, they are apt to think that the
buzz should automatically be cor-
rected along with the other repairs.
On the serviceman’s part, there is
some tendency to shrug off buzz
problems as being due to inherent
design faults or poor signal trans-
mission from stations. Regardless of
these attitudes, buzz is usually the
result of genuine circuit defects
which can be cured by applying
technical know-how.

Types of Buzz
In troubleshooting, a clear distinc-

tion must be made between “hum”
and “buzz.” Both of these effects

SRUND

(ia6AWSA (&)

ATING

are produced by low-frequency in-
terference signals, but the similarity
ends there. The smooth tone called
“hum” is the result of a sine wave
entering the audio section from the
B-} or heater power supply, where-
as “buzz” is a more rasping sound
caused by a pulse signal.

These pulses can originate from
two different sections of the receiver,
and the first step in solving a buzz
problem is determining what type of
buzz is present.

If the interference can be heard
even when no RF signal is applied
to the receiver, the pulses are un-
doubtedly coming from the vertical
sweep section. You can verify this
by simply turning the vertical hold
control and listening for a slight
change in the pitch of the buzz. Once
you’ve recognized the sweep circuit
as the interference source, a scope
will help you find the undesired
coupling path between the vertical
and sound sections. You’ll most of-
ten find a boost-filter or vertical-de-
coupling capacitor at fault, but an
occasional case is due to a defective
vertical output transformer or im-
proper lead dress.

If the trouble is present only when

() 5016 O] <
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Fig. 1. Sound IF and detector circuit of a typical late-model TV receiver.
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7y BUZZ

a station signal is being received, it
is probably intercarrier sync buzz.
This annoying sound ordinarily
changes in intensity according to the
content of the video signal, and its
amplitude can also be varied by ad-
justment of the fine-tuning control.
Intercarrier buzz is a tricky condi-
tion that defies analysis unless its
basic underlying cause is plainly un-
derstood.

Sound Trouble in Video Circuits

The sound-IF signal in an inter-
carrier system is derived from mix-
ing the sound and picture carriers
at the video detector. Most of the
modulation on this 4.5-mc signal is
FM sound information; however, it
also picks up a certain amount of
amplitude modulation (primarily
sync pulses). The job of the sound
IF and detector is to amplify and
recover the frequency modulation
while ignoring the amplitude vari-
ations. If something goes wrong with
the AM-limiting function of the
sound circuit, the amplitude ratio
between picture and sound carriers,
or the sync-pulse amplitude, a 60-
cycle buzz will result.

Poor alignment or a faulty part
in the sound section can either de-
feat limiting or attenuate the 4.5-
mc signal to a point where the
normal sync pulses produce a notice-
able buzz. The same symptom can
also be caused by overloading of the
video IF or detector stages. Any-
thing causing the vertical sync
pulses to be clipped or inverted
(“sucked out”) leaves gaps in the
sound signal; these are effectively
the same thing as amplitude modu-
lation but cannot be removed by the
limiting action of the sound sys-
tem. Attenuation of the sound car-
rier, due to signal reflections reach-
ing the antenna or to a poor re-
sponse in the RF or video-IF stages,
can also result in buzz.
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CLEARLY PRINTED ON ALL
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a wire-stripping notch

Cpeeially Designed
[CHAN yE| LOCK]

No. 728 Long-reach
Diagonal Cutter

You’ll strip off plastic insulation quick
asa wink—clean and smooth—with the
patented wire-stripping notch of this
CHANNELLOCK Diagonal Cutter.
And you’ll like the handy long reach
. . . the precision-matched, hand honed
cutting edges, too; A versatile cutter
for electrical, radio, TV, Hi-Fi and all
other types of electronics work. Com-
fortable, blue-plastic grips. Top quality,
polished forged steel. Ask your tool
supplier for a CHANNELLOCK No.
728 Diagonal Cutter. If he’s out of
them, ask him to order one for you.

I '@E

:I. i
b =
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Write for Catalog of

; wass=|  Complete Line of Pliers

#718 LONG-REACH FLAT-NOSE PLIER

#1738 LONG-REACH ROUND-NOSE PLIER

s,
e
#748 LONG-REACH END CUTTER

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY
Meadville, Pennsylvania
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mar REALLY WORKS!
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(A) Normal background noise.

(B) Audible sync buzz (10V p-p).

Fig. 2. Buzz waveforms during pause in sound modulation (30-cps sweep rate).

Most picture-circuit troubles that
lead to the sync-buzz symptom also
cause the composite video waveform
to develop visible defects; there-
fore, a scope check of the video-
detector output signal is a good way
to determine that such troubles are
present. Obvious compression or
distortion in this waveform is a
warning to check for gassy IF tubes,
loss of AGC bias, RF or IF mis-
alignment, and similar troubles.

Sound-Circuit Troubleshooting

If you can determine with reason-
able certainty that sync buzz is not
due to a fault in the RF, IF, video,
or AGC sections, turn your atten-
tion to the sound stages.

During the past several years,
practically all TV manufacturers
have adopted some type of quadra-
ture detector circuit—particularly
the ’DT6 version shown in Fig. 1.
Generally, one IF tube precedes the
detector stage. It may be either a
triode (as shown) or a pentode, but
it is almost always a section of a
multipurpose tube.

If an intermittent sync buzz is
occurring, and you find low plate
voltage on the IF tube, check R2 in
the circuit of Fig. 1. An increase in
value of this component will invari-
ably cause a slight buzz in the audio
output.

Should you find that the 'DT6
cathode voltage is about twice nor-
mal, make sure R3 hasn’t increased
in value. If it is at fault, you may
also find that most of the buzz can
be eliminated by adjustment of the
quadrature coil L2. Always replace
the resistor, however, when you find
it off value.

Another symptom to look for is
low voltage on the screen (pin 6)
of the "DT6. Check to see if R4 has
increased in value; if this resistor
goes up to about 1 meg, the sound
output will drop considerably and
youwll hear an overriding buzz. Cath-

ode- and screen-bypass capacitors
of this circuit can also give you trou-
ble. If the buzz is fairly constant and
cannot be tuned out by the quadra-
ture coil, try a substitute for both
C4 and C5 in Fig. 1.

Generally speaking, adjustment of
the quadrature-grid coil in the aver-
age 'DT6 circuit is not extremely
critical as far as intercarrier buzz is
concerned. A misadjustment will
produce buzz, especially on strong
input signals; however, if the slug
setting is very far off, the sound will
also be considerably distorted. If
the coil or one of its connections is
open, you’ll detect a buzz, but the
sound will also be garbled and low
in volume. Adjustment of the coil
will, of course, have no effect.

Another component that can pro-
duce tricky symptoms is bypass ca-
pacitor C6. If it changes value, buzz
will develop and the sound will be-
come distorted. However, you can
usually compensate for the short-
comings of this capacitor by adjust-
ing the quadrature coil. If C6 opens
completely, buzz will be heard, but
the over-all output will be extreme-
ly reduced.

Buzz may be due to misalignment
of the sound section, rather than to
any specific component defect. For-
tunately, a complete realignment of
a typical quadrature detector and
sound IF circuit is a simple three-

7 - @:75 A;"$71(5"
“, .. 1 told you to leave the
garage door OPEN . ”




step procedure which can be “played
by ear,” using a regular station
transmission as a signal source. All
slugs are merely tuned for maxi-
mum sound with minimum buzz.

It should be possible to reduce
buzz practically to the vanishing
point. A faint suggestion of pulses
may still be apparent in the signal
fed to the volume control during
breaks in audio transmission, as
shown in Fig. 2A. This slight modu-
lation can easily be tolerated, but an
audible buzz soon appears if the
pulses become stronger (Fig. 2B).
Small wonder!

Yagi With Helper

Recent comments from the field
about a new high-gain antenna with
built-in booster, reported to be
“really pullin’ in the signals,”
aroused my curiosity. I followed up
on the reports and found this an-
tenna to be from the Powertron line
produced by Winegard Co. of Bur-
lington, lowa.

The antenna package includes an
all-channel yagi, signal amplifier, 24-
to 28-volt AC power supply, con-
necting plugs, and all necessary
hardware. The secret of the im-
proved performance is the booster,
which rides “kangaroo style” under
the main boom of the yagi. A small
power supply, designed to be placed
near the TV set, feeds the booster
via the antenna lead. Since the
booster receives signals directly
from the antenna terminals, it am-
plifies them before they are attenu-
ated by the transmission line and
coupling devices — thus improving
the signal-to-noise ratio of the an-
tenna system.

Winegard is currently supplying
three all-band VHF models and 14
cut-to-channel VHF and FM an-
tennas with the Powertron feature. A

offer these advantages
in any
sound installation

SMALL SIZE ...

less than 13%” deep from mounting surface, these units
fit into any standard junction or switch box with room
to spare . . . diameter is only 133”".

HIGH WATTAGE ...

conservatively rated at 20 watts audio, 5 watts D.C.
yet they are no larger than units rated at 2 watts D.C.
One size takes care of all your 2, 3, 4, and 5 watt require-
ments. Centralab’s exclusive ‘‘thermo-pass’ insulation
combines fast heat transfer with a high dielectric constant
to achieve this high rating.

ANTI-BACKLASH CONSTRUCTION ...

the “play” frequently found in dual controls is elim-
inated. The wiper contacts move in unison, assuring
that there will be no alteration in frequency response due
to variations in wiper position on the resistance tracks.

B-6124

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
942F EAST KEEFE AVENUE  »  MILWAUKEE 1, WISCONSIN
in Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ontario

ELECTRONIC SWITCHES - VARIABLE RESISTORS « CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS - ENGINEERED CERAMICS
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NEW CB VERSATILITY New Deluxe Citizens

Band Transceivers
give you everything
you need for fast,
reliable, economi-
cal communication

770 Series

Te

* kit wired
Model 770: 117 VAC only $69.95 $99.95
Model 771: 117 VAC and 6 VDC*  79.95 109.95
Model 772: 117 VAC and 12 VDC* 79.95 109.95

*Including Posi-Lock® Mounting Bracket (Pat. Pend.)

Front panel seiection of one of 3 transmit crystals with continuous receiver
tuning over ali 23 CB channels, or a fourth transmit crystal with appropri-
ate receiving crystal. Press-to-talk button on microphone; transmit-receive
switching accomplished by high-quality relay with minimum capacity between
contacts to prevent current leakage at RF frequencies. Superhet receiver with
RF stage for high sensitivity & proper signal-to-noise ratio. 1750 KC IF strip
for unequalled image rejection & freedom from oscillator ‘“‘pulling’’ on
strong signais. IF strip prealigned so that only “‘touchup’ alignment with-
out instruments is needed. Current metering jack in series in cathode cir-
cuit alfows checking of input power to transmitter final & adjusting it to
FCC limit. 13-tube performance (4 dual function tubes, 4 single function
tubes, plus germanium diode). Adjustable squelch control (in addition to
automatic noise limiter). Optimum adjustment to any popular CB antenna
assured through use of variable pi network in output. AVC. 3” x 5" oval PM
speaker. Supplied complete with 8 tubes & 1 transmit crystal (extra crystals
$3.95 each). E

The entire transmitter oscillator cir-
cuit and RF final in every EICO trans-
ceiver kit is premounted, prewired,
pretuned, and sealed at the tactory
(about 3 hours of skilled labor, pre-
cision adjustments and testing), com-
plying with FCC regulations (section
19.71, part d), and permitting you to
build the kit and put it on the air
without the supervision of a com-
mercial radiotelephone licensee.

You profit with EICO
Test Equipment & Hi-Fi

Standard 760 Series
of CB Transceivers

from
Kit $59.95 Wired $89.95

DC-5 MC = p ® @
5” Scope =460 1‘2 :'._. g ‘.;.._ .2'
Kit $79.95

NEW FM-AM Stereo Tuner ST96
Kit $89.95 Wired $129.95 inc. FET

Wired $129.50

[Eeacia s ee —omaw i
Cesese

New Transistorized

Stereo/Mono

4-Track

Tape Deck NEW 70-Watt IntseTgJSted

. Stereo Amplifer
N ieic 00 Kit $94.95 Wired $149.95
AP NEW 40-Watt Integrated

ﬁgT(')bKK't Model Stereo Amplifier ST40
Smmn &% Eloctronics in Kit $79.95 Wired $129.95
OP)ésain: ;('ztaé%r;" Over 80 products to choose from.

Write for free Catalog PF-6 &
name of nearest distributor.
Most EICO distributors ofter
budget terms.

®
Electronic Instrument Co., Inc. 3300 N, Blvd,, L.1.C. 1, N.Y.

ADD 5% IN THE WesT ®1961
Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13, N. Y.

An exclusive EICO product designed and
manufactured tn the U.S.A, (Pat. Pend.)
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The
Electronic
Scanner

Self-Merchandising Display Racks
To help dealers merchandise their ex-
Jmm act-replacement indoor antennas, JIFD
s i Electronics Corp. will provide sclf-serv-
T I B LI ice display racks, absolutely free, along
with a back-up inventory purchase. Rack
DMP530 (shown), a free-stunding unit
which can also be wall-mounted. will be
included with orders for 30 antennas (2
each of 15 basic types). Ruck PASIS. de-
signed for use as a counter display. will
be included with orders for one cach of
the 13 most popular JFD antennas. Each
order also includes a package of sales
promotion aids.

Buy Brighteners—Get Tools Free

As long as they last, each
twelve pack of Perma-Power
“Vu-Brite” picture tube bright-
eners will include a specially-
assembled wrench kit for the
regular  $9.95 price of the
brighteners alone. The wrench
set. especially made lor Perma-
Power by a leading tool manu-
facturer, contains 8 units of
vartous types and sizes, includ-
ing those needed for volume
controls and knobs with sect
SCrews.

New Wire Products Catalog

Columbia Wire and Supply Co. has just published their
1961-1962 wire products catalog. a 40-page guide to the selec-
tion of items from AC line cords and anode connectors to TV
transmission lines and zip cords. Copies are available through
authorized Columbia Wire distributors.
Sounds Like a Sound Business

If you're really eager about getting into the commercial
sound business. or are already in this field but would like to
learn more about system planning and merchandising. you'll
want to avail your self of the aids provided by Bogen-Presto.
In addition to practical catalogs and booklets such as “Getting
Started in the Sound and Intercom Field.,” "What You Should
Know About Sonnd Systems,” and “Sound Merchandising Tech-
niques,” this manufacturer has made available a 4-page “Sound
System Survey” form on which you can fill in your customer’s
system requirements and obtain equipment recommendations
from the company's engineering staff.
Import vs. Export

In these days of much publicity
about foreign imports, it is refreshing
to note that Merit Coil & Transformer
Corp. has recently filled the largest
single export order in its history. The
photo shows the record shipment be-
ing readied for its journey to the Far
East.
Green Light for Stereo Multiplex

The FCC has given the “go” signal to stereo FM hroud-
casting. Effective the first of this month, stations are authorized
to use a multiplex system based on standards proposed by
Zcenith Radio Corp. and General Electric Co. Stereo informa-
tion is transmitted as AM on a supersonic subcarrier. which in
turn frequency-modulates the main RF carrier. Many manu-
facturers are readving FM stereo tuners as well as multiplex
adapters for existing FM sets.
Old Company Gets New Name

Chicago Standard Transformer Corp. has changed its cor-
porate name to Stancor Electronics, Inc. There is no change
in personnel or policies. and both the Stancor and Chicago
product lines will be maintained. Magnetic Windings. with
plants in Easton and Gettysburg. Pa., is being consolidated
into the Stancor firm.
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NEW
TRANSISTOR |
MAST-MOUNTED
TV/EM 4-SET
BOOSTER

Blonder-Tongue Signal Master, AB-4
master system performance at
a home booster price! $29.95 /ist

Thousands of TV antennas in your area can be converted into
powerful,amplified 4-set home distribution systems with this remark-
able new transistor booster. It is service-free, weather-proof and
low-priced for volume. Check these engineering features:
Transistor circuit provides lowest noise, maintenance free opera-
tion—no tubes to burn out or replace—no heat dissipation problems.
B Mast mounting takes advantage of best signal-to-noise ratio—
minimizes snow. (Can also be mounted at any convenient point along
the downlead).

B World’s smallest and lightest booster — no additional weight or
wind resistance for the mast to bear.

# Remote power supply at set uses 4 low-cost flashlight batteries
for pure d.c.—eliminates AC power line, and components which may
fail.

@& Converts existing antenna into a powerful amplifier-distribution
system—no need to invest in a new antenna.

B Eliminates costly installation of giant antenna arrays in most
fringe areas.

B Provides improved FM reception (gain 12-15 db).

® Stripless 300-ohm terminals on booster and remote power supply
for fast installation, positive contact.

® No separate balun needed—matches
impedance of antennas and TV sets.

ALL THIS PLUS . . . 4 set coupler incorpor-
ated in remote power supply distributes
full isolated amplified signals for brilli-
ant reception on up to 4 TV or FM sets.

Sold thru distributors.
For details write.

Dept. PF-6

4 1 set 2 sets . 3sets
gain: up to 19 db, gain: up to 14 db, gain: up to 13 db,

4 sets
gain: up to 10.5 db, i
channel 2 channel 2 channel 2 E

channel 2

Up to 2 db,

Up to 10.5 db, Up to 6 db, Up to 4 db,
channe! 13

channel 13 | channel 13 channel 13

Patent applied for.

gineered and factured by /
BLONDE@}#(TQNGUE

Canadian Div.: Benco Television Assoc., Tor,Ont. Export: Morhan Export Corp., N. Y.
home TV accessories * UHF converters * master TV systems * closed circuit TV systems
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by Joe A. Groves
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A service dealer isn’t in business
very long before he realizes that
printed forms serve more useful pur-
poses than simply impressing cus-
tomers. In fact, itemized repair bills,
work reports, sales slips, etc., are
just as important to over-all shop
operations as good test equipment.

Statistics show that a lack of ac-
curate records is one of the primary
causes of small business failures—
second only to inadequate working
capital. Therefore, regardless of the
size of your service operation, you
must record all transactions to
know how you stand. The best way
to get this information efficiently is
through the use of proper business
forms.

All over-the-counter sales should
be written up in a booklet that pro-
vides two carbon copies. Use of this
form gives your customer a receipt,
and supplies you with an accurate
record of cash taken in, plus pro-
viding a copy for inventory control.

The service bills presented to cus-
tomers should contain as much in-
formation as possible about the set
and the services performed. Also,
they should be imprinted or stamped
with your name and address for the
customer’s future reference. Tripli-
cate forms enable you to use one
copy for accounting, and the other
for your customer-records file. One-
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time carbon and no carbon required
forms cost slightly more per form,
but this minor difference is often
compensated for in time saved.

Bills, work orders, and service
contracts should be designed to spell
out your guarantee and the custom-
er’s obligation, as a precaution
against future disputes and misun-
derstandings. With a little advance
planning, your forms can be ar-
ranged so that the customer’s signa-
ture is a legally binding agreement
to one or more of the following:
Certifying that work has been per-
formed satisfactorily; releasing you
from any responsibility for bodily
injury or property damage caused
directly or indirectly by the services
rendered; or paying the bill in a
specified manner. In fact, if your
service-order forms contain a com-
plete promissory note imprinted on
the back of the file copy, you’ll find
it easier to make COD collections
—simply because many persons
would rather pay cash than sign a
note. For those who are willing to
sign, the promissory note is a prac-
tical means of extending credit, with
prompt recourse if you have any
difficulty in collecting.

Many dealers have found it more
expedient to use larger forms which
have various shop services printed
right on the bill. The services per-

BUSINESS
FORMS
BOOST
EFFICIENCY

formed can be checked to show
the customer exactly what was done
to his set. This provides an easy
method of billing, and at the same
time helps to build better customer
relations by indicating the thorough-
ness of your service.

Statements are used by nearly all
service dealers to remind credit cus-
tomers of bills they still owe. When
statement time rolls around, just
think how much easier the job
would be if your forms were de-
signed so the customer’s name and
address could be seen through a
window in the mailing envelope.

Also, special follow-up statements
are available to eliminate the need
of writing collection letters or mak-
ing personal calls when you’re trying
to collect delinquent bills. These re-
minders are to the point—yet help
you retain customer good will.

If you maintain a service records
file, you’ll get good use from it
whenever a repeat customer calls in
for service. A glance at his card
gives you all the necessary back-
ground information about his elec-
tronic equipment, previous services
performed, and charges made in the
past. A file like this reduces the
time you must spend on the phone,
and tells you what service data to
check so you’ll be sure you have



By installing BUSS and FUSETRON fuses,

you provide the finest available electrical protection
and you safeguard your customers against the
possibility of faulty fuses causing trouble.

To assure proper operation under all service conditions,
every BUSS and FUSETRON fuse is tested
in a sensitive electronic device that

automatically rejects any fuse not correctly
calibrated, properly constructed and right in all
physical dimensions.

Why risk handling other fuses that might cause
service troubles when BUSS and FUSETRON
fuses are available?

Write for the BUSS bulletin on small dimension

fuses and fuseholders. Form SFB. ce1
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-/ Merit makes
| o better

= Transformer...

New type lead anchorage (saddle) eliminates metal lugs

b
n

or staples which could corrode and cause ultimate trans-
former failures.

Thermal setting tapes are used instead of inferior, pressure-

sensitive tapes.

Mylar sheets provide superior inter-winding insulation.

Vacuum wax {or varnish) impregnation replaces the wax
dipping method to assure thorough impregnation through-

out the winding.

Individually tested under actual use conditions to assure

o AWN

many years of operation without failure.

Z

MERIT PLAZA HOLLYWOOD * FLORIDA

everything you need when you make
the service call. It can also serve
as a quick reference source for com-
piling an excellent direct-mail ad-
vertising list if you’ve made it a
practice to note which customers
are good prospects for future sales.

Copies of repair orders, shop
tickets, and other work reports help
keep you informed on how produc-
tive your bench and outside men are.
From such records, you can deter-
mine fair but profitable service
charges by having accurate informa-
tion regarding the amount of your
overhead costs.

You’ll make your entire book-
keeping job easier by using the
proper forms to keep track of all
income and expenses every day. If
you keep your own books, you can
safely figure on saving an hour or
so a week by using a well-planned
system of billing and record-keeping.
Even if you figure only a modest $5
an hour for your time, it adds up
to a $20-a-month raise from the
additional “earning time” you'll
have.

There is an even more important
reason for using adequate business
forms: With complete records, you’ll
know where you’re headed in busi-
ness; but without them, you may be
going out of business and never

know it. A
55 | 11
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“Here’s your bill”
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SPECIAL INTRODUCTORY OFFER FROM GENERAL ELECTRIC

NEW

G-E STOCK SAVER KIT
CONTAINS 14
CAPACITOR TYPES
THAT MEET 90%

OF YOUR TUBULAR
REPLACEMENT NEEDS

JUST

5179

A REGULAR
$35 VALUE

The capacitors with this handy kit are part of General Electric’s new
line of “Service-Designed’’ capacitors—each engineered and clearly
marked for range of capacitance and voltage requirements. No more
guessing or substituting for exact replacements. Save time and cost
of single-unit ordering and pickup. With your Stock Saver Kit you
can carry a minimum inventory and turn it into profits faster.

The complete ‘“‘Service-Designed” line—especially designed for re-
placement sales—contains tubulars, twist-prong and miniature elec-
trolytic and paper Mylar* types. Reduce from 1,200 to 295 the types
needed to make all aluminum electrolytic capacitor replacements.

Get your G-E Stock Saver Kit, plus the most complete catalog and
replacement guide ever published, from your G-E capacitor
distributor. General Electric Company, Electronic Components
Division, Room 7149B, Owensboro, Kentucky.

RECEIVING TUBES . CATHODE RAY TUBES . CAPACITORS
“COMPACTRON” DEVICES - AUDIO ACCESSORIES

B’ogress s Ovr Most Important Product

GENERAL @ ELECTRIC

&R ELecTRONICS
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The ruggedness of power transis-
tors used in hybrid auto radios has
apparently impressed most techni-
cians who have been servicing them
since their inception some five years
ago. While other components used in
these sets are prone€ to the same
types of failures as similar compon-
ents in all-tube sets, transistor fail-
ure is uncommon enough so that
when it does occur, the wise service-
man seeks (and usually finds) some-
thing else contributing to the trouble.

Two common causes are ground-
ing of the transistor collector (case)
or heat sink, and circuit or com-
ponent defects causing incorrect
biasing of the transistor. The follow-
ing case histories give typical ex-
amples.
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A Scuffed 2N235

Sometimes the cause of transistor
damage is readily obvious, as in Fig.
[. This particular transistor was
mounted in a Ford Model 75BF set
which was blowing fuses one after
the other. As soon as the radio was
removed from the car, a scuffed spot
on the transistor dome (light-colored
area in photo) was apparent. In-
spection under the dash turned up
a loose bracket which had been rub-
bing on the transistor dome, thus
grounding the collector and destroy-
ing the transistor. The service job
consisted merely of tightening the
bracket and bending it out of the
way, replacing the transistor, ad-
justing its circuit for correct bias,
and reinstalling the radio in the car.

Another Fuse-Eater

The owner of a Chevrolet 987727
complained that a loud noise came
from the speaker immediately before
the fuse blew, so the serviceman sus-

pected that the transistor might be

momentarily lapsing into collector-
current runaway. Bench-testing the
set revealed that the total current
drain was normal, and that the bias
was set for normal collector current.
No wiring fault on the 12-volt line
was found, though it was noted that
the rather elaborate heat sink was
spaced unusually close to the bottom
cover. Further, when the set was
vigorously shaken, sparks flew from
the heat sink to the cover, and with
each spark the current drain in-
creased to about seven amps. Ce-
menting fiber strips to the heat sink
where the arcing had been taking
place resulted in a complete cure.

Why the transistor was not
harmed when its collector was
grounded can be determined from a
study of transistor ratings, which
shows that the 2N278 used in this
set can safely draw 12 amperes of
collector current.

Troubleshooting with Test
Equipment

Not many troubles can be spotted
merely by inspection, as in the cases
just described. However, as the next
case will demonstrate, the reasons
for transistor damage can often be
explained with the aid of test equip-
ment—sometimes even before the
replacement transistor has been in-
stalled.

Fig. 1. The damaged spot on transistor
case was evidence of a short to ground.

Voltmeter Turns Up Clue

The transistor in a Motorola radio
was definitely known to .be shorted,
so a replacement was obtained. Be-
fore it was installed, the bias ad-
justment was set for minimum col-
lector current. This step is not at all
involved; it consists simply of meas-
uring the voltage difference between
the emitter and base connections as
shown in Fig. 2, and setting the bias
control to reduce this voltage to
minimum.

In making the preadjustment in
this set, it was revealed that the con-
trol intermittently shorted out. Ob-
taining a new control was easy, but
mounting it was not. The old con-
trol was mounted by way of a two-
ply fiber sandwich, which was in
turn riveted to the chassis—easily
done in manufacturing, but not in
servicing! Mounting was finally ac-
complished by adding an insulated
wiring strip, and connecting the new
control from this point to a terminal
of a wiring strip already in the set.
After mounting the control and set-
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Fig. 2. Preliminary bias check protects
new transistor and reveals troubles.
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Analyze Every Transistor Circuit
Trouble in Minutes!

ST ———

TEST ALL TRANSISTORS

IN-CIRCUIT
OR

OUT-OF-CIRCUIT

New In-circuit TransisProbe

/

/

/

~COMPLETE TRANSISTOR TESTER o SIGNAL TRACER -
VOLTMEIER e BATTERY TESTER. e MILLIAMETER”

Transistors aré-tested in-circuit with a né#unique AC GATN
check and out of ¢ircuit with an accéurate DC GAIN and
LEAKAGE check. Set-up-chart included for referenge only.

@® Test all transistors in-circuit with a new unique AC GAIN check. e y
It works every time and without the use of the set-up booklet. T
& Test all transistoBCout of circuit witcix 1thekAC G;lAIIk\I check or with Benefit from
a more accurate current gain and leakage check.
@ Read current gain (beta) direct for experimental, engineering work these Sencore extras
or for matching transistors. o U dbpanese EtEe,
@ Check diodes simply and accurately with a forward to backward ¢ Automatically determines NPN or PNP.
ratio check. » Mirror in detachable cover to reflect opposite
@® Signal trace from speaker to anienna with a special low impedance R 2§:ci2f gl?; tfg t!:to E:;'ween e
generator. No tuning, adjustments, or indicating device needed for e tN el acks -
transistor radio trouble shooting. .Just touch output leads to tran- o Transi-probe for making in-circuii transistor
sistor inputs and outputs until 2000 cycle note is no longer heard checks.
from speaker. (Generator output monitored by meter.) It’s a harmonic -
generator for RF-IF trouble shooting and a sine wave generator for
audio amplifier trouble shooting. Color.................. modern two tone gray
@ Check batteries under operating conditions as well as the voltage Size.... ..o 8” x 1%” x 37
dividers with a special 12 volt scale. ;:;e’t:h‘ """" B e e '5“;"‘1;1;8:::'
@ Monitor current drawn by the entire transistor circuit or by indi- il ol & & "modern plastic
vidual stages with a 0 to 50 Ma current scale. A must for alignment Batteries. . ................ two size “C’’ cells

and trouble shooting cracked boards.

MADE IN AMERICA
Sencore Sam says, “You'll
_save hours servicing
/ transistor circuits.
Only 49.50, see it at
your distributor.”’

ADDISON, ILLINOIS




Outstanding SAMS
AUDIO BOOKS

available from your Sams Distributor

Electronic Organ Handbook. Only book of its
kind. Provides complete and accurate data
for the servicing and maintenance of all the
most popular organs. Over 1,000,000 are now
in use, representing a lucrative service mar-
ket this book will help you enter. 272 $ 95
pp., 1% x 8% ". No. EOA-1. Only 4

Industrial Sound Systems.rully describes in-
stallation, operation and servicing of com-
mercial and industrial sound and intercom
systems. Covers amplifiers, input devices,
control circuits, portable and mobile equip-
ment, distribution methods, ete. 276 $ 95
pp., 5% x 8%”. No,ISS-1. Only 3

The Audio Cyclopedlu. Comprehensive refer-
ence on every phase of audio, with_ accurate
explanations of all subjects in the field
the accepted authority on every aspect of
sound and audio. No other work like it. g 95
1280 pp. No. ACT-1. Only 19

From Tin Foil to Stereo. The whole fascin-
ating history of the phonograph from the
use of tin foil down to the stereo record. An
exciting story, illustrated with dozens of
rare photographs. 676 pp., 6 x 9”.

No. EPR-1. Onlxy. $9 935

Servicing Hi-Fi & FM in fhe Cusfomers

H?me-(‘.lves easy-to-apply methods for serv-

icing amplifiers, tuners, turntables, changers,

and tape recorders, using just a VIVM or

l\)’]OI\l‘: A practical guide for on-the-spot trou-
eshooting. 160 pp., 6% x 8%"

No. SHK-1. Only....... $2 93

Attenuvators, Equnhzers nnd Fllfers. De-
scribes design, application and theory of op-
eration of every type of attenuator, equalizer
and wave filter used in audio, recording and
reproducing systems. 176 pp., $ 75
5% x 81", No. AET-1. Only. E 2

Record Changer Manuals
PHOTOFACT coverage giving
full servicing data for most

popular changers produced dur-
ing years shown.

Vel. No. Model Year Each
RC-12 1958-59 £2.95
RC-11 1957-58 2.95
RC-10 1956-57 2.95

Tape Recorder Manuals
Full PHOTOFACT coverage for

W= easy servicing of popular mo-
e del tape recorders. Makes prop-
1 er repair and adjustment a
e cinch.
Vol. No. Model Year Each
TR-5 1958-59 $2.95
TR-4 1958 2.95
TR-3 1957-58 2.95
TR-2 1957 2.95
TR-1 1956-57 2.95

Hi-Fi Manvals

PHOTOFACT service data cov-
ering popular makes of Hi-Fi
amplifiers and tuners. Full in-
formation on each piece of
equipment.

Vol. Coverage Each
HF-5 Tuners produced in 1958-59 $2.95
HF-4 Preamps & Amps (1957-58) 2.95
HF-3 Tuners (1957-58) 2.95
HF-2 1956-58 Equipment 2.95
HF-1 1956-58 Equipment 2.95

HOWARD W. SAMS & (0., INC.

1720 E. 38th St., Indianapolis 6, Ind.
In Canada: A. C. Simmonds & Sons, Ltd., Toronto 7
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ting it for minimum voltage differ-
ence between base and emitter, the
serviceman installed the new transis-
tor and adjusted it for correct col-
lector current according to instruc-
tions given in service data.

Scope Explains Reason for Trouble

The owner of a Ford 75BF was
not highly impressed by transistors,
and with good reason. This was the
third time in a little over a year that
the transistor needed replacing. Be-
fore removal of the set from the car,
an under-dash examination was
made to be sure that the collector
was not grounded. No such condi-
tion existed, but it was noted that
a rear-seat speaker had been added,
along with a speaker-selector switch

The set operated normally on the
bench after the transistor was re-
placed. Failing to find any reason
for transistor breakdown, the serv-
iceman reflected on the possibility of
transistor breakdown being due to
the rear-seat speaker hook-up. This
thought led to the following experi-
ment:

Using two speakers and a switch
which alternately connected one or
the other to the output transformer,
the serviceman hooked his scope to
the collector terminal. Fig. 3A is the
scope trace obtained with the vol-
ume control turned to minimum.
The waviness of the line is due to
power-supply hum, and the sharp
pulse spikes occurred when the
switch was used to change speakers.

Fig. 3B was taken when the vol-
ume was advanced for barely per-
ceptible sound. Note that the pulse
amplitude increased far more than
the hum and audio. The pulses grew
even more rapidly as the volume
was advanced, soon reaching a ratio
of 20 volts peak-to-peak of pulse to
less than one volt of -audio. Further
readings indicated that, if the set
were operating at 200 to 400 milli-
watts of audio output, the pulse
voltage would probably rise to as
high as 1200 to 1500 volts—a value
capable of destroying the transistor.
Not wishing to take this risk, the
serviceman never turned the volume
up enough to find out for sure.

The set was returned to the car
only after the speaker switch was
replaced with a variable control to
fade one speaker in while fading the
other out. (Either of the circuits
shown in Fig. 4 would have worked

(A) At minimum volume setting.

\AA K4

(B) With sound barely audible.

Fig. 3. Pulses due to speaker switch.

equally well.) The trouble analysis
must have been correct, for this set
was serviced over two years ago,
and the transistor installed at that
time is still going strong.

By the way, pulse damage to
transistors has been a thorn in the
side of engineers when testing trans-
istor circuits with square waves. The
pulses are produced by overshoot on
the leading and trailing edges of the
square wave.

The scope also helped solve a dif-
ferent problem in another Ford
radio of the same type. The com-
plaint was a peculiar form of distor-
tion which had neither the rattle nor
rubbing raspiness that ordinarily
distinguishes speaker distortion. In-
stead, it had all the earmarks of
signal clipping. Deciding that a re-
adjustment of the bias control might
be sufficient to cure this trouble, the
serviceman removed the radio, leav-
ing the speaker in the car.

The set played normally through
the bench speaker, so the original
speaker was removed from the car.
When it was hooked up to the set,
distortion reappeared. The speaker
cone had no perceptible fault (rat-
tle, looseness, nor rubbing). A scope
was used to compare the perform-
ance of the suspected speaker with
that of a new one. Fig. SA shows the
audio signal at the collector with the
new speaker connected, while Fig.
5B is the scope trace at the same



From a deluxe VTVM to a ‘VOM with the flick of a switch!

Typical exampies where

a VTVM performs hest . ..

e minimum circuit loading

o very high resistance measurement
e measuring peak to peak voltage

e alignment, AGC trouble shooting or
ratio detector touch up

e reading 2nd anode voltage
o transistor radio voltage measurements

Typical examples where a
portable VOM is hest . . .

» instant action when you can't wait for
warm up and stabilization. Tha VIVM
can be warming up while you are using
the VOM.

» working on a not TV chassis

» checking anything remote where power
isn’t available such as antennas, auto,
etc.

e reading DC current

And look at these specifications!

Voltage

6 AC and DC ranges from 0 to 1000 volts
on both VIVM and VOM

5 peak to peak ranges from 0 to 2800
volts peak to peak on VIVM

Zero center scale on VTVM

Resistance

6 ranges from 0 to 1000 megohm on
YTVM :

2 ranges from 0 to 1 megohm on VOM
Current

one easy reading scale from 0 to 1000
milliamp on VOM

Batteries

one 1.5 volt “D"” cell

Accuracy

3 percent on DC volts; 5 percent AC
volts with a 6 inch, 200 microamp, 2 per
cent meter.

Circuit Loading

10 megohms on VTVM, 15,000 ohms on
VOM low range, 5 megohms on highest
range.

Special Servicing Features for
the Man on the Go!

Unbreakable steel case and protective
removable cover. No leads to drag or line
cord to “hank”.

el

Inside the cover is a real surprise: short
cut technical data to make every job
easier and faster . .. standard transformer
lead color code, fuse resistor burn out
voltage, transistor testing guide, etc.

For the First Time in Electronic History . . . a VTVM with laboratory accuracy for bench,
lab, or anywhere 115 volt AC current is available . . . flick the function switch and it’s a
portable VOM that you can use anywhere, anytime.

Look! Another Sencore first . . . automatic scale indi-
cation. What a time saver! Rotate the controls and
watch the indicating lights follow you. You can’t go
wrong!

ERVICE MASTE R

*1000 v
RxIMEG
2800 pp,

You'll like this! One permanent test lead ~) Y

for every job. Even the Hi-voltage probe ,_“,f’ 1 4 =
ts on the end of it. And look at this 93
storage compartment for test lead and

line cord. The two 115 volt AC outlets

sure come in handy on service calls!

Model SM112  Only
No more than a complete VIVM alone!

Ask your Sencore distributor for the New Combination VIVM-VOM = there is no other!
MADE IN AMERICA ]
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SENCORE | - | S
A

2 DDISON, ILLINOIS
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GOLOR GODED
NUTORIVER SETS

no fumbling...
you reach for
the right one
every time!

No. 17
HANDY
BENCH STAND

e 7 Most-used sizes — ¥, thru 33"
o High carbon steel, polished and plated
e Precision fit case-hardened sockets

e Shockproof plastic handles (UL)
o Large, readable size indexes

No. 127
SPACE-SAVING
WALL RACK {Lockable}

OTHER SETS, TOO: hollow-shaft or mixed

PLUS A FULL RANGE OF SEPARATE NUTDRIVERS:
3/32" thru 3/4” — Regular, Stubby, Extra-long,
Midget (Pocket clip)

ilable through leading electronic distributors

XCELITE, INC. — ORCHARD PARK, N. Y.

Canada: Charies W. Pointon, Ltd., Toronto, Ont.

L\////

HAND TOOLS

Quality screwdrivers, nutdrivers, pliers,
wrenches, service kits, and special purpose tools.
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point with the original speaker at-
tached to the set. Note the clipping
in the second waveform. The vol-
ume control was set at a normal
listening level in both cases.

An ohmmeter indicated that the
voice-coil resistance was much less
than normal. Dismantling the cone
revealed a badly charred voice coil.
Apparently, with the enamel burned,
adjacent turns were shorting; this
accounted for the low resistance.

The serviceman deduced that at
one time the ground end of the out-
put transformer was open, allowing
the collector current to flow through
the voice-coil winding. This suspic-
ion was borne out by a close inspec-
tion which revealed a poorly-sol-
dered ground connection.

More on Bias-Control
Preadjustment

The precaution of setting up mini-
mum base-emitter bias before in-
stalling a new transistor is an ex-
tremely important step in servicing
any circuit containing a variable bias
control. It matters not whether the
circuit conforms to the commonly-
used arrangement shown in Fig. 2,
or to the alternate hook-up of Fig.
6, nor will it matter if the manu-
facturers eventually use NPN trans-
istors instead of the PNP types now
universally used.

As mentioned before, setting the
control for minimum voltage differ-
ence between emitter and base as-
sures that transistor current will be
at a minimum when a transistor is
inserted into the circuit. Further-
more, this preliminary check of volt-
age can also detect other circuit con-
ditions which might possibly damage
the transistor, simply by application
of Ohm’s law to the known circuit
values. For instance:

In the circuit of Fig. 2, with the
control at maximum resistance, the
current through the bias-circuit volt-
age divider would be equal to the
applied voltage (14 volts )divided
by the total resistance (10 + 130
+ 60, or 200 ohms). This figures
out to .07 amp. This much current
flowing through the 10-ohm, leg of
the voltage divider would produce
.7 volt between the base and emitter
of the transistor. On the other hand,
with the control at the minimum-re-
sistance setting, the current would
be 14/140 or .1 amp, and the volt-

1

Fig. 4. Two types of fader-control cir-
cuits for front and rear auto speakers.

age drop between base and emitter
would be 1 volt. A noticeable dif-
ference between these calculated
values and the measured values
would be a sign of a faulty resistor,
a leakage path through the trans-
former, or some other potential
cause of trouble.

The foregoing calculations show
that the control should be set at
maximum resistance before the
transistor is wired into the circuit.
An ohmmeter could be used to de-
termine the correct setting, but the
voltmeter check between base and
emitter is usually easier and more
effective in revealing troubles. Re-
lying on a voltmeter also gives a
more foolproof check, for the ohm-
meter test has a deadly pitfall: The

Fig. 5. Normal audio versus clipping
distortion caused by speaker mismatch.



NEW! RCA [High-tidelity fube
gives to RCAVICTOR GOLOR T
the truest sharpest picture ever-

with up to 50% more brightness

ﬁh "The new RCA High-Fidelity tube is by far the biggest improvement
4 in Color TV since RCA introduced the first 3-gun color tube yearsago!

I¢’s the result of unending research and development at RCA, the only
manufacturer in the U.S. now commercially producing color tele-
vision picture tubes.

How does it differ from previous color TV tubes? This
new RCA tube features a phosphor-dot screen utilizing a new
sulphide group of color phosphors. This outstanding new phos-
phor group is more efficient, producing color pictures up to 509
brighter! It has medium short persistence to provide sharper pictures
on rapid-action scenes and produces white light with nearly equal
current from each of the three electron guns. As used in the new
receivers, this adds up to more beautiful color pictures . . .
remarkably clear black-and-white pictures!

Furthermore, it incorporates all of the previously announced RCA
improvements in color picture tubes such as graded-hole shadow mask,
simplified color-field set-up, and an all-glass envelope.

This important Color TV development will stimulate interest and sales
. .. and will encourage even more manufacturers to enter the color
field. For further information about the new RCA High-Fidelity
Color Tube, contact your RCA Victor Distributor.

TMS(K)®

The Most Trusted Name
in Color Television

RADIO CORPORATION OF AMERICA
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maximum-resistance setting of the
control does not establish minimum
bias in all circuits! In Fig. 6, where
the control is in the emitter-to-base
leg of the voltage divider, a mini-
mum-resistance setting is required.
This can again be proved by Ohm’s
law. At minimum resistance, the
base is shorted to the emitter, and
there is no bias. However, at maxi-
mum resistance, a 7.5-ohm resist-
ance between base and emitter is in
series with a 100-ohm resistance, for
a total of 107.5 ohms. The current
(E/R) is 14/107.5, or .13 amps,
and the base-emitter voltage (IR) is

.13 x 7.5, or .975 volts. Once again,
if you find discrepancies from the
calculated bias value, look for trou-
ble.

More Service Hints

Heavy current flow resulting from
a defect in an auto-radio output cir-
cuit can produce hidden damage
which, if not detected, may cause
repeated burnout of transistors.
Therefore, before a bad transistor is
replaced with the recommended
type, it is often wise to use a low-
cost type as a temporary test unit.
Then, if the transistor fails, it costs

BUY A DOZEN

VU-BRITES

the dozen, net.

3102 N. ELSTON AVENUE
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WHAT A DEAL!

For a limited time, Perma-Power is
offering you this wonderful gift abso-
lutely free with the purchase of 12
Vu-Brites atthe regular price. Vu-Brites
are the brighteners that really do a job
—on series or paralle! sets (Model C401
for parallel; Model C402 for series).
They come colorfully packaged in indi-
vidual boxes . .. and are priced at $9.95

Hurry—this special gift offer will end when current
stocks are gone. Call your distributor today.

/P?Jvmfﬁwem, COMPANY

... get the Tool Kit

FREE!

Eight American-made wrenches—to give
you every wrench needed to service all
volume controls and all TV knobs with set
screws—yours free with the purchase of
12 Vu-Brites!

® CHICAGO 18, ILLINOIS

270

14V

Fig. 6. Bias control is sometimes in
base-emitter leg of the voltage divider.
you less to find out that you still
have trouble in the circuit. When
using one of these lower-cost types,
do not attempt to adjust the bias
control for the full value of collector
current specified in the service data
for the radio, but stay within the
more modest current ratings of the
substitute unit.

These ratings depend largely on
the amount of heat generated, and
one of the best ways to assure long
transistor life at full output is to
maintain good contact between the
collector and the heat sink to which
it is attached. For maximum heat
transfer, silicone grease should be
spread on both surfaces to fill in the
many microscopic gaps in the con-
tact area.

Improper use of heat sinks, and
several other obvious faults in in-
stallation, are to blame for numer-
ous failures of output transistors.
Therefore, a quick physical inspec-
tion is enough to reveal the cause of
many troubles. Most other service
problems can be solved by following
the simple test procedures described
in this article. A




New Sylvania Technique eliminates
erratic pin soldering

Picture tube callbacks due to “open-pin connections” dramatically reduced

The "old” conventional pin soldering method relied upon con- New Sylvania pin soldering technique extends solder far up into
tact between pin and wire only at their tips. the pins—provides maximum contact with the wire—assures low
electrical resistance and high mechanical strength.

What does the new Sylvania pin soldering technique mean to you? It means the
solution of a long-standing, industry-wide pin soldering problem. Callbacks will
be reduced —crimping and resoldering will be a thing of the past.

Thousands of service technicians have proven for themselves—in millions of service
calls—that Sylvania SILVER SCREEN 85 TV PICTURE TUBES are the surest
way to build a better business. You should, too. Electronic Tubes Division, Sylvania
Electric Products Inc., 1740 Broadway, New York 19, N. Y.
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ON TEST EQUIPMENT

by Les Deane

Varmble Power Source

AL
Fig. 1. Jackson unit supplies variable
positive and negative DC; 6.3V AC.

Jackson Electrical Instrument Co. of
Dayton, Ohio now has in production a
regulated power supply, the Model 607.
This compact unit, shown m Fig. 1,
furnishes three output voltages — regu-
lated positive DC, negative DC, and an
AC heater supply. Of the five vacuum
tubes in the instrument, three are for
regulation of the positive DC output.

Specifications are:

1. Power Requirements—105/125 volts,
60 cps; power consumption approxi-
mately 10 watts with no load, 105
watts maximum; power switch and
ON indicator provided on panel;
supply lines isolated and fused.
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Fig. 2. Output voltages are taken from
universal-type binding posts on panel.
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2. Positive Qutput—continuously vari-
able from 150V to 300V DC in
two ranges; maximum current load
100  ma; regulation maintained
within 1.5% from 0 to 100 ma at
300V ; ripple less than .005% un-
der maximum load.

3. Negative Output—continuously vari-
able from 30V 1o 275V DC with no
load, and from 15V to 150V DC at
maximum load of 20 ma; ripple less
than .003% wunder maximum load.

4. AC Output—6.3V AC at 60 cps;
maximum current rating 3 amps.

5. Other Features — voltmeter with
full-scale reading of 300V, for mon-
itoring either positive or negative DC
outputs;, metering selector, HI-LO
range switch, and universal-type
hinding posts provided.

6. Size and Weight—steel case 814"
538" x 934", 10v4 Ibs.

All output terminals and operating
controls are located on the front panel
(Fig. 2). The knob labeled NEG-OFF-REG
is merely a function switch for the meter;
its setting has no effect upon the poten-
tials at the various output terminals. Di-
rectly beneath this knob is a Hi-Lo switch
for selecting the desired range of regu-
lated positive DC voltage—either 150-
225 or 225-300 volts. Controls for se-
lecting the exact positive and negative
DC output voltages are located in the
upper corners of the panel. Since the

Fig. 3. Model 607 furnishing power to
a portion of radio-phono combination.

positive and negative outputs are obtained
from separate rectifier circuits, a load
should not be connected between the
REG+ and NEG— supply terminals in an
attempt to increase the total output volt-
age available.

On the service bench, the Model 607
is handy for supplying B+ and heater
power to many different types of sub-
chassis which do not have self-contained
power sources. (See Fig. 3.) Most radio-
TV-phono combinations and hi-fi con-
soles have one or more units of this type
—for example, the radio tuner and audio
amplifier. It is often possible to isolate
trouble to one of these sections during
a home call. If an external power source
is available at your bench, you can pull
the defective subchassis for servicing and
leave all the other sections in the cabinet.

An independent source of B+ and
heater voltages also makes it practical to
remove a TV tuner from the main chassis
and install it in a test jig for maximum
convenience in troubleshooting and align-
ment. Another application is in servicing
certain models of TV remote-control re-
ceivers which require an external power
supply. In all of the above uses, the
power requirements of the load circuit
are well within the capabilities of the
Model 607.

The 6.3-volt AC output of the instru-
ment, which can be substituted for the
original heater supply of one or more
tubes on a transformer-powered chassis,
comes in handy for several troubleshoot-
ing procedures. For instance, it can be
used to check for heater-to-cathode leak-
age in a picture tube. This condition may
cause hum bars, loss of video, or loss of
control over brightness, since the cathode
circuit is shunted by the low resistance
of the heater circuit. Powering a CRT
heater from the 607 isolates it from the
rest of the TV heater circuit, thus break-
ing the low-resistance path from cathode
to ground. If the picture returns to nor-
mal during this check, you have proof of
heater-cathode leakage. The CRT can
then be replaced. or a brightener of the
isolation-transformer type can be in-
stalled to nullify the effect of the leakage.

Of course, the above applications repre-
sent only a few of the uses for a portable
power supply. The Model 607 would be
useful wherever a well-regulated power
source with moderate power output is
needed.

Cap Analyzer

The inpact of transistorized circuitry
on the service business not only has
brought transistor checkers into being,
but also has led to the modification and
redesigning of other component testers.
A case in point is the capacitance-bridge
instrument pictured in Fig. 4, which fea-
tures low-voltage tests for types of capa-
citors found primarily in transistorized
equipment. This unit, the Model TCA-1
Transfarad Capacitor Analyzer, is manu-
factured by Sprague Products Co., North
Adams, Mass.

Specifications are:

1. Power Requirements—105/125V, 60

cps only; power consumption 40



WHAT YOU'LL NEED TO SERVICE
THE ALL-NEW 1962 DELCO RADIOS

Very soon now you'll be able to see for yourself the big change we've made in the new model Delco
Radios for General Motors 1962 cars. B To service them we have a special new parts package. It con-
tains the 1962 parts—parts that are popular and fast moving. No ‘‘dogs’’—we assure you! 8 Your Delco
Electronic Parts Distributor will undoubtedly be swamped with orders for this new parts package
(part #1962). So we can't urge you strongly enough to get your bid in early and have the new Delco parts
on your shelf the day the new GM cars are on the street. @ The service dealer who can take care of
customers right away gets the most customers to take care of. We sure hope you’'ll be the one.

DELCO
RADIO

DIVISION OF GENERAL MOTORS - KOKOMO, INDIANA
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FAST,
ACCURATE TESTERS
FOR C/B INSTALLATION

AND ALIGNMENT BY

TRANSMITTER TESTER
Designed especially for
citizens band (C/B) and
other low power transmit-
ters up to 160 MC. Cali-
brated for direct percent-
age reading of amplitude
modulation; 0-5 watts RF
output; 0-400 ma. RF out-
put. Connection provided
for headphones or scope.

MODEL 510—com-
plete with all neces-
sary cables and

adapters
$46.95 NET

2-WAY RADIO TEST SET
Combination Crystal
Checker, RF Signal and
Field Sirength meter—
ideal for C/B. 0-50 ma.
meter for final amplifier
tuning. Use as RF output
indicator. Checks activity
on third overtone trans-
mitter crystals—checks
fundamentaland high over-
tone crystals at fundamen-
tal frequency. Powered by
two 1.5 ¢. “C” cells.

MODEL 520—com-
plete with instructions
$42.95 NET

ANTENNA TESTER

For 50 ohm coaxial trans-
mission line applications.
1000 watt maximum dual
air cylinder coupler inserts

ol ]

= no error up to 160 MC.
Q ‘ Simplified direct reading
| = scales give quick GOOD-
[l | S POOR results as well as

L o LT percent. Direct reading of

- FORWARD POWER and
MODEL 500—wired REFLECTED POWER,
and factory tested 0-10, 0-100 and 0-1000 watt
$29.95 NE ranges

ATTENU-LOAD

Ten db ““T”’ pad attenua-
tor for reducing power
levels by ratio of 10 to 1
. . . fully shielded 50 ohm
termination for coaxial
cable applications.

Model 511A—
$21.50 NET

SECO TUBE TESTERS

GRID CIRCUIT TUBE TESTER—Tests for Grid Emission,
leakage, shorts and gds in one operation! Two new ex-
clusive tests—Cathode Continuity Check and Inter-ele-
ment Short Test with short identified to pin number.

Easy to operate.
MODEL GCT-9 $32.95 NET

GRID CIRCUIT & TUBE MERIT TESTER—Offer complete
TV tube type coverage—Incorporates patented Seco
Grid Circuit Test plus reliable Cathode Emission Test—
also checks filament continuity and provides open ele-

ment test.
MODEL 78 $69.50 NET

DELUXE COMPLETE TUBE TESTER—Three complete
tests: Dynamic Mutual Conductance Test on pre.wired
chassis—Cathode Emission Test for all tubes by free
point selector system—'Good-Bad'' meter indicates
merit. Nationally accepted Grid Circuit Test.

MODEL 107 $139.50 NET

DYNAMIC TRANSISTOR CHECKER—checks transistors
‘i’ or “out’ of circuit. Permits matching of similar
transistor types. No set-up necessary.

MODEL 100 $19.95 NET

/= SR EW OEE Sn SN BN D BN BN S B EE
SECO ELECTRONICS INC.
1 5015 Penn Ave. So.,
" m Minmespolis 15 M, o
a4 tion on MODELS .. .
i 510 (0500 [1520 (]511A O6eT-ow 1107 1
I 1100 78 [0 FREE Selling and Installing Citi- I
zens Band Equipment Bulletin
I Name _ - []
I Address_ S— S = — I
City__ R State_ _
T I YT Ty
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watts; AC line isolated and fused;
panel ON indicator and polarized line
plug provided.

2. Capacitance Measurement—S5 over-
lapping ranges from 1 mmf to 2000
mfd; accurate within 2% to 5%,
+1 mmf{, depending on range; Wien-
bridge circuit with tuning eye as in-
dicator; direct-drive 5Y4” bridge-
balance dial provided.

3. Leakage Measurement—electrolytics
tested by regulated DC potential,
continuously variable from 0 1o 150
volts in four ranges; applied voltage
and leakage current indicated on
panel meter with 7 current ranges
from .6 to 600 ua.

4. PF Measurement—Power factor of
electrolytics indicated by action of
tuning eye and read on percentage
scale.

5. Resistance M easurement—insulation
resistance  indicated on 50- to
20,000-megohm scale of panel meter
for plastic-film, paper, ceramic, and
mica capacitors rated at 25V or
more, as well as for cable insulation
and other dielectrics; values for low-
voltage ceramics calculated from
leakage-current measurements; cali-
bration and zero adjustments pro-
vided.

6. Other Features — universal binding
posts on front panel; snap-on metal
shield for protecting binding posts
and capacitor against stray fields;
provisions for discharging capacitors
after testing; eye-sensitivity adjust-
ment; basic operating instructions on
slide-out panel at base of instrument.

7. Size and Weight—878" x 146" x 9”
over-all, 27 lIbs.

Designed to meet laboratory require-
ments for capacitor testing, the TCA-1
can check value, power factor, and in-
sulation resistance of film, paper, mica,
and ceramic units, and provides an ad-
ditional leakage test for electrolytics (in-
cluding low-voltage types used in tran-
sistorized circuitry).

A tuning-eye tube and DC meter are
located on the front panel of the ana-
lyzer as test indicators. The eye tube, a
No. 1629 with hooded shield, is em-
ployed as a bridge-balance monitor for
measurements of both capacitance and
power factor. The meter, a 1-ma unit
with 2% accuracy, provides direct read-
ings of leakage current, voltage applied
for leakage tests, and insulation resist-
ance (on a special high-ohms scale). A
three-tube amplifier system increases the
sensitivity of the leakage-measuring cir-
cuit for electrolytics. On the most sensi-
tive range, the first division on this meter
scale represents .02 ua; hence, a current
of only .01 ua can be accurately detected.

The elaborate power-supply circuit of
the Model TCA-1 (Fig. 5) is one of the
major contributing factors to its stability
and accuracy. A fused AC input is
coupled to the primary of the power
transformer through choke L.1—an iron-
core, series-regulating impedance. The
output of the 6X4 full-wave rectifier is
filtered by electrolytics C1A and CI1B.
Constant voltage is maintained on the
B+ line by two VR tubes (V2 and V3),

/ - el e
Fig. 4. Sprague Model TCA-1 has con-
densed instructions on slide-out panel.

while the B— return is stabilized by a
third VR tube (V4); consequently, this
highly regulated supply is virtually un-
affected by AC line fluctuations.

One of the most important trouble-
shooting applications I've found for a
bridge instrument such as the Sprague
TCA-1 is the detection of capacitors
which have a tendency to change value
during operation. This capacitance-drift
effect (usually caused by temperature
change) is often hard to pin down, and
the resulting intermittent symptoms can
really give you a fit. However, you can
quickly spot any tendency toward a
change in value by heating or cooling the
suspected capacitor while checking it on
a capacitance bridge.

The procedure for measuring the val-
ues of capacitors with the instrument is
relatively simple for such an accurate
method. The most dependable results are
obtained when the capacitor in question
is connected directly across the binding
posts on the panel, and the shield sup-
plied with the instrument is snapped in
place over the entire test area. (For ca-
pacitors with values greater than approxi-
mately .1 mfd, test leads may be used
and the metal shield omitted.) Next, the
range selector (Fig. 6A) is set to one of
the five positions C1 through C5 —
whichever includes the anticipated value
of the capacitor. The unknown value is
then determined by varying the large
dial (Fig. 6B) until a bridge balance is
indicated by the widest possible opening

> T0 60~, BRIDGE
TRANSFORMER

FUSE
1A

ON-OFF

‘Tsw—

Fig. 5. B+ voltage is highly stable
over AC-input range of 105-125 volts.



HORIZONTAL DEFLECTION TUBE

50068 |
TUNG-SOL

S IR

PROGNOSIS INDICATES

STABLE EMISSION OVER LONG LIFE SPAN

Prolonged observation of Tung-Sol horizontal deflection tubes in-
dicates a consistent behavior pattern: virtual immunity te chronic
deflection tube illnesses. They =2xhibit a remarkable ability to with-

stand the high temperatures and high pulse voltages encountered -

in TV deflection service, which too frequently have a fatal effect on
tubes of less hardy ancestry. Diagnosis shows unusual physical
fortitude. The plate design, wita special large area cooling fins plus
high conductivity core aluminum-clad steel material, is a combina-
tion of ingredients that safeguards against **hot-spotitis”.

the first name

% TUNG-SOL

Tung-Sol “circuit design”* approach has eliminated Barkhausen
oscillations and snivets. Qualified specialists agree that continued
use of Tung-Sol deflection tubes is certain to result in an epidemic
of successful service work of very pleasing proportions.

PRESCRIPTION FOR PROFIT
When diagnosis of your customer’s TV set reveals an ailing hori-

" zontal deflection tube, it’s best to prescribe Tung-Sol. Customer

satisfaction with the results is certain to be contagious. These are

some of the more popular Tung-Sol horizontal deflection tubes:
*Designed by Tung-Sol to fit circui’s already in use in the market.

6/12/17/25 BQ6G TB 6/12/17 DQ6B

6/12/17/25 CU6 6/25 DN6

6/12/25 BQE6GA 6CD6GA
25CD6GB

to ask for when ordering

' DEFLECTION TUBES

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.

June, 1961/PF REPORTER 51



Quality you can count on

EVERY SINGIE TIME!

TESTS SHOW...

AEROVOX BI-ELECTRIC

Mylar* Paper Bypass Capacitors

ARE YOUR BEST BUY!

Al Aerovox Bi-Electric bypass capacitors have a uniform,
protective Polycap case from end-to-end ... and the ends are process-
controlled for sealed-protection. Their special design and construction
eliminates end-seal cracking and chipping. These unretouched photos
show what happens in an actual test when a conventional dipped bypass
capacitor is tied to an Aerovox Bi-Electric unit and the two are pulled apart:

the two units are pulled apart while the Bi-Electric unit does

0 The end seals of the dipped capacitor quickly crack as soon as
not crack at either end.

seals of the dipped unit chip even more . .. the Bi-Electric unit

9 When the leads are bent back into original position, the end
“seals itself.”

the dipped capacitor ... and the full protection offered by the

9 This view of the end sections shows the extensive damage to
Aerovox Bi-Electric Polycap plastic case and special end seal.

For sealed-in performance and reliability EVERY SINGLE TIME
..even when using the Bi-Electric unit for an axial lead
installation ... be sure to ask your distributor for Aerovox

Bi-Electric Capacnors only. tegtres oot e gi\
AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS, 3
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Fig. 6. Transfarad panel controls used
for measurement of capacitance values.

of the eye-tube wedge. The exact capa-
citance reading appears directly under
the hairline marker on the dial scale
corresponding to the range selected. An
off-scale reading generally means a
shorted or open capacitor. If the eye tube
flickers, the capacitor is probably inter-
mittent and in need of replacement.

The Transfarad Capacitor Analyzer is
especially well adapted to testing the
miniature electrolytic capacitors found in
transistor radios. Even when I tried eval-
uating capacitors with only 3- and 4-
volt ratings, I found the tests safe and the
results accurate, The resistance-measuring
feature of the analyzer is useful for de-
tecting leakage paths between tube ele-
ments, transformer windings, cables, etc.,
as well as for its main purpose of check-
ing capacitor insulation. A

“Now that I'm working for you, sir, |
wish yow’d call me what my friends do
—'Butterfingers.’ ”







