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85% of all TV servicemen
prefer Standard turret type
replacement TV tuners.

1 year guarantee backed by
the world’s largest TV

tuner manufacturer.

Trade-in allowance for the
defective tuner being
replaced.

““ENDUSTRLES INC.

FORIMERLY STANDARE CDIL PRODUCTS CO.. INC., MELROSE'! PARK, ILLINOIS




Admiral Model 2711
Chassis 20L8

The Model 2711 uses a chassis which
is very similar in many respects to other
chassis of Admiral’'s 1962 line, but in-
corporates certain changes which adapt
it to the 92° short-neck 27YP4 CRT.
For example, the yoke is different from
that used in 23” models. All 27" sets use
the more efficient 1K3 high-voltage recti-
fier instead of the 1G3.found in some
23" chassis, and the 6DE4 damper is
used in place of the more conventional
6AX4GTB. As in other chassis, a 6K11
compactron is used as a gated AGC-sync
separator-noise inverter, and a 6EW7
serves as a vertical oscillator-output stage.

Among other changes are: Different
peaking coils are used in the video am-
plifiers, some component values are al-
tered in the CRT cathode and grid cir-
cuits, the horizontal-output screen re-
sistor is reduced from 18K to 10K, the
boost capacitor is increased from .027
mfd to .1 mfd, and a capacitor is added
across part of the yoke winding to in-
crease the width.

The rear cover is held in place by
clip retainers, simplifying access to the in-
side. The chassis must be removed from
the rear of the cabinet, since the CRT
and chassis are separate assemblies.

On the rear chassis apron, certain of
the service controls are covered with
paper stickers to prevent tampering. The
close-up photo shows the sliding top
used on the high-voltage cage, the sup-
port clamp for the horizontal output
tube, and a plastic sleeve projecting
from the rear of the chassis (the hori-
zontal hold control).

Width is controlled by a width sleeve
placed around the neck of the CRT,
under the deflection yoke. The picture
guard serves as a sync-stabilizing control,
adjusting the bias on the noise-inverter
section of the 6K11.

The cover shield of the video-IF sec-
tion can be removed, if necessary to
service the printed board, by removing
four screws (see photo). Access to all
IF adjustments is from the top, and the
alignment frequency for each coil is
stamped on the shield. The video-detec-
tor can, near the right end in the photo,
is grounded to the shield by spring clips.

The contrast control is connected to
its knob by a flexible drive shaft, as
seen in the close-up photo. The shaft can
be removed from the control by pushing
forward on the coupling near the chassis.
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Emerson PREWEWS 0 new set

Emerson Model 1554
Chassis 120572-C

This model combines an AM-FM-
stereo combination with a 19” television
set. The TV section utilizes a 114° alum-
inized 19YP4 CRT and a glare-free
safety glass. The AM-FM-stereo and
television sections can be used inde-
pendently, although the speaker system
is common to both.

The TV is divided into two chassis,
one containing the power supply and
parts of the deflection circuits, and the
other — a printed-board chassis — con-
taining the remainder of the circuits. The
power supply is a half-wave doubler
which makes use of a tapped selenium
rectifier. The power-supply circuits are
protected by a 1.6-amp slow-blow fuse,
and the filament circuit is protected by
a 1-ohm fusible resistor.

An 8EBS8 tube serves as video output
and vertical oscillator, and an 8EMS is
used in the vertical output stage. AGC
voltage is developed in the video detec-
tor, and controlled by a switch. With the
switch in NORMAL position, two 680-ohm
resistors are in series with the tuner input
leads. In the DISTANCE position, the switch
bypasses these two resistors and also
shunts a part of the AGC voltage to
ground.

The stereo record changer is a four-
speed type, and shuts itself off after
playing the last record in the stack. It
does not, however, turn off the amplifier.
The stereo amplifier on-off switch,
mounted with the treble control, is a
three-pole type. When the stereo ampli-
fier is turned off, two switch contacts
connect the speaker system to the TV
audio-output transformer. Thus, if the
stereo-section switch is left “on,” the TV
sound cannot be heard.

The FM reccziver is separate from the
AM-radio RF-IF section, and both can
be tuned independently for simulcast
stereo presentations. The B+ and fila-
ment supplies for the AM section are
separate from those of the FM tuner.
The AM power supply (which also sup-
plies the audio amplifiers) is a small sili-
con rectifier, protected by a 22-ohm
fusible resistor. The FM tuner receives
B4 from a selenium rectifier, protected
by a 220-ohm fusible resistor. Filaments
of the three 12-voit tubes in the FM
tuner receive current from the AC line
through a 530-ohm resistor.
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. PREVIEWS of new sets Kt

Magnavox
Model 2MV360M
CADMIUM-SULFIDE Chassis 36-03

8 "MAGNALUX"" CELL

; S

use a 114° aluminized 23MP4.
and horizontal hold.

ture).

The 19” sets in this series use a 114°
aluminized 19BTP4 CRT, while 23" sets

chassis in both model sizes are similar.
The short vertically-mounted printed-cir-
cuit chassis is typical of the most recent
Magnavox sets. Operating controls are
mounted on a subassembly seen at the
top center of the rear-view photo; the
viewer reaches over the top of the set to
control brightness, contrast, vertical hold,

The horizontal output tube is a newer
type, a 6GW6 which operates at increased
efficiency with a lower-than-usual screen
voltage. The 6GCS audio output tube is
one of the new 9-pin tubes which has a
large envelope (known as a T9), and
runs at higher power than its smaller
counterpart (the standard 9-pin minia-

Four printed boards—video-IF, video,
audio, and sweep-oscillator—are mounted
on the main chassis, which contains the
conventionally-wired horizontal output
circuits and power supply. The B4 sup-
ply is a transformer-isolated voltage
doubler using silicon rectifiers and pro-
tected by a 5-ohm, 10-watt fusible re-
sistor. Also shown is the terminal strip
used when the set is equipped with re-
mote control. In addition to the fusible

resistor, the power supply of the set is

mounted on the tuner bracket.

an automatic brightness control.
cadmium-sulfide cell (seen atop

varying conditions.

protected by a circuit breaker in the
primary circuit of the power transformer.

The tuner is one of the small CK-type
“compact” units recently introduced by
Standard Kollsman, and uses a 6GKS
low-noise RF amplifier and a 6CG8 mix-
er-oscillator. In the photo, note the plas-
tic parts used in the fine-tuning control.
The on-off switch and volume control are

The Magnalux circuit automatically
compensates for changes in room light-
ing. This circuit is a bit more than just

chassis in the photo) affects the voltage
at the brightness control, and governs to
some degree the voltage on the screen of
the video amplifier. In this manner, it
automatically adjusts both the brightness
and the contrast levels on the CRT. A
three-terminal board on the main chassis
permits adjustment of the range of the
Magnalux controlling voltages, to suit

April, 1962/PF REPORTER 5



o L PREVIEWS of new sets
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Silvertone Model 21-461
Chassis 528.51894

This chassis is available in both 19”
and 23” models, incorporating a 19AY-
P4, 19AXP4, or a 23ALP4 CRT (all
114° aluminized types).

This model features the usual “swing-
out” chassis mounting, released by re-
moving three screws. With some of the
sets, in order to swing the chassis out
far enough to permit access to the en-
tire chassis, it 1s necessary to snap out
a small plastic mounting clip (see photo).

The silicon rectifier voltage-doubler
power supply is protected by both a cir-
cuit-breaker and a 4.5-ohm, 10-watt fus-
ible resistor. The 450-ma controlled
warm-up heater string is protected by a
22-ohm, 7-watt resistor.

No new or unusual tube types are
found in this model. A 22DE4 damper is
used, along with a 1G3GT high-voltage
rectifier. In the vertical sweep circuit, a
13EM7 functions as a multivibrator-out-
put stage.

The VHF tuner is a turret type, using
a 3GKS RF amplifier and a 6FG7 oscil-
lator-mixer. A UHF tuner can be used
with this set, incorporating a 3AF4 UHF
oscillator tube. A special UHF position of
the VHF tuner disables the VHF oscil-
lator and connects the RF amplifier and
the mixer to act as IF amplifiers for the : - Wy ) EEENE
converted UHF signal. Since the UHF , -
tuner converts the signal directly to the . LOCATION g AFC D'O_
40-mc IF range, no further conversion is - CHART L R L. i
needed. \

Following the shunt-type video-detec- v
tor diode (part of a 6AM8 tube) is a
coil called the “tweet” coil. This coil is i
broadly self-resonant at 4.5 mc, and
serves to reduce the amount of sound-IF
signal at the AGC take-off point. AGC
is sent from the picture detector to the
first video IF and the RF amplifier,
without benefit of control or clamp, only
the usual AGC filtering.

The audio-circuit components are con-
tained in a module or “pack” which can
be seen in the photo. Components used
in the sync separator are also grouped
in one of these modules. The printed-
circuit boards are stamped in usual Sil-
vertone fashion to simplify circuit-trac-
ing and component identification. Two
of these printed-circuit boards contain all
the stages except the horizontal-deflec-
tion and high-voltage circuits, which are
conventionally wired on the main chassis.

= e <)\ D-CIR
"PACK"
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See PHOTOFACT Set 524, Folder 1

Mfr: Hoffman Chassis No. 356

Card No: HO 356-1
Section Affected: Raster.

Symptoms: No vertical sweep. Incorrect volt-
age and waveform on grid (pins 3 and 6) of
V10.

Cause: Shorted feedback capacitor in vertical
multivibrator.

What To Do: Replace C64 (10000 mmf -
2000V).

VIDEO SPEED SERVICING

Hodfman

Z-i

J

=X
<

VERT QUTPUT
.01
oV 6DT5 .
D0 NOT MEASURE
BLUE

\

150Y
00

RED

230V 240V

e 1225\/ GRN/ .
- o 3000 u
=X @ woosll VEL ]

41000

Mfr: Hoffman Chassis No. 356
Card No: HO 356-2
Section Affected: Sync.

Symptoms: Unstable horizontal and vertical
hold. Voltage on plate (pin 1) of V5B may
be too high.

Cause: Leaky plate-bypass capacitor in sync
separator.

What To Do: Replace C51 (100 mmf).

SYNC PHASE INV

A6BJ8

®

_|4100mmt | mmt
ES

21

AN~
82000 82000
4700 |

r
i

Mfr: Hoffman Chassis No. 356
Card No: HO 356-3
Section Affected: Sync.

Symptoms: No vertical or horizontal hold. In-
correct waveform at grid (pin 9) of V5SA.

Cause: Open coupling capacitor between video
output and sync separator.

What To Do: Replace C49 (.0022 mfd).

SYNC SEP

B 6UBA
\[Bov
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VIDEO SPEED SERVICING

ﬁa{{mﬂw

See PHOTOFACT Set 524, Folder 1

T e
Mﬁf 9 HORIZ QUTPUT
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@ 6CG7 HORIZ MULT

@
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See PHOTOFACT Set 524, Folder 1

Mfr: Hoffman Chassis No. 356
Card No: HO 356-4
Section Affected: Raster.

Symptoms: Insufficient width. Low voltage at
plate (pin 6) of V11. Incorrect waveform at
grid (pin 5) of VI12.

Cause: Plate-load resistor of horizontal multi-
vibrator has increased in value.

What To Do: Replace R84 (120K).

¥
7875 ",
HORIZ MULT @ 6CG7 HORIZ MULT

2)
(_

?é@

M
410K

®
B A S—
£
®
I

230v

Mfr: Hoffman Chassis No. 356

Card No: HO 356-5
Section Affected: Sync.

Symptoms: Horizontal-multivibrator frequency
drifts out of lock-in range. Voltage too high
on cathodes (pins 3 and 8) of V11; incor-
rect waveform amplitude at grid (pin 7) of
V1l1.

Cause: Cathode resistor of horizontal multi-
vibrator increases in value

What To Do: Replace R82 (1500 ohms).

veRT mur? e

@ 10000 ; VERT 1“ :‘

OLD &
Smeg S |

o ™

Y
VERT LINEARITY
imeg

680K L
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Mfr: Hoffman Chassis No. 356
Card No: HO 356-6
Section Affected: Raster.

Symptoms: Insufficient vertical sweep. Low
voltage on plate (pin 6) of V9B, incorrect
waveform at cathodes (pins 3 and 6) of V10.

Cause: Plate-load resistor of vertical multi-
vibrator has increased in value.

What To Do: Replace R65 (680K).




VIDEO SPEED SERVICING

See PHOTOFACT Set 496, Folder 2

Mfr: Zenith
Card No: ZE-16E21-1

Chassis No. 16E21

Section Affected: Sync.

Symptoms; Picture drifts out of horizontal
sync.

Cause: Grid resistor of horizontal oscillator in-
creases in value, reducing the negative bias
on grid of horizontal oscillator.

What To Do: Replace R78 (6.8 meg).

W
S
X

s

HORIZ AFC HORIZ 0SC
@e6GHS
&) | 100k
__4(,_4_ 4H;’5V_ =

470

T 12p1o4 ‘961 495 LOVIOLOHd 29§

Mfr: Zenith Chassis No. 16E21
Card No: ZE-16E21-2

Section Affected: Sync.

Symptoms: No horizontal or vertical hold.

Cause: Resistor in sync-separator input circuit
has increased in value. Voltage at sync-input
grid (pin 9) of V5 is lower than normal.

What To Do: Replace R46 (8.2 meg).

10% mmt L2v
: Ho 300mmt
L oo 100(@9?680—1-105
€T o SHED [~ )3 18k
= l HORIZ 3 i .gmeeg | _
120 270y HOLD .Ll°0°° €
J .""“’“‘ 650V
- e ? BOOST
o7
® T 1-0—3 270v
TERMINAL GUIDE LI5
@ 100K |
@; 470mmt
AGC KEY|NG SYNC SEP I
QISE LIMITER  €49)= 3300mmt
6BUB

1 [
25v ]

Mfr: Zenith
Card No: ZE-16E21-3

Section Affected: Raster.

Chassis No. 16E21

Symptoms: Distorted vertical sweep; vertical-
linearity control has no effect.

Cause: Shorted cathode-bypass capacitor in
vertical output stage.

What To Do: Replace C1 (40-80-100 mfd -
400-400-50V).

; o 015 _f
K
* @‘r woov |6

0%
. VERT OUTPUT| G 0
e

W
@
I STOP @ 3000

VERT LINEARITY 270V

ESOVVERY SIZE

BOOST

130v
307
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See PHOTOFACT Set 496, Folder 2

Genith VIDEO SPEED SERVICING

See PHOTOFACT Set 496, Folder 2

fr: Zenith Chassis No. 16E21

2
® Card No: ZE-16E21-4

T o]

@D
(el
mmt 5 TAP @ 10K |

Section Affected: Pix.

Symptoms: Brightness always at maximum;
control has no effect. Voltage at cathode (pin

é ign' : 1) of picture tube remains at zero.
75000 et 20mn W PICTURE TUBE
"] I ®ia @) 21CxP4 Cause: Open resistor in series with brightness
! 9ov\7@ Lomg 6 L .L control across boost source.
270v 4. W BRIGHTNESS | [ 3l |
& 2| " rocus What To Do: Replace R39 (1.5 meg - 1W).
v
v Bo0sT
850V
BOOST
fr: Zenith Chassis No. 16E21
Card No: ZE-16E21-5
_»J: o Section Affected: Pix.
'T" = Symptoms: Picture flashes off and on. Ab-
1 - | . a
! bl normally high voltage at cathode (pin 6) of
i é 3.3mlr-n—vr 1 V4A.
I lé;m i !
R Cause: Cathode resistor has burned open, pos-
—f— | sibly because of a short or arc in video out-
T put tube.

What To Do: Replace R33 (15 ohms) and
check for shorts and arcing in V4 (6EBS).

@evks | [l @ S fr: Zenith Chassis No. 16E21
o gﬂ‘“ T Card No: ZE-16E21-6
—L”m & -L ; = Section Affected: Pix.
(] *"’\_Tr ‘N"Zo'f‘slmml ““““““ | L% 2000 Symptoms: Smeared, negative picture.
o) @3 1 Cause: Open video-detector choke.
;mnl Tﬁm % G2 What To Do: Resolder leads of L6, or replace.
L.—L aomns £

270v
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THE ELECTRONIC TECHNICIAN'S
MOST WIDELY USED SERVICE TOOL...
NOW WITH NEW V[II'/L COVERING

*REG. TM



TC - 62

TC-5 °

NEW VIN'Y1 FOR THE ARGOS tube caddy IS THE
‘ TOUGHEST, LONGEST- LASTING, MOST ABRASION-
RESISTANT COVERING WE'VE EVER USED!

S Vinyl has long been famous for its super toughness and
good looks. Now—after six years of research—Argos has
perfected a method of applying a long-life vinyl covering
to the Argos Tube Caddy® . . . and the technician’s
handiest helper now takes on a new value.

Argos Tube Caddies count, carry and ‘“‘sort” tubes auto-
matically. Missing tubes are easily spotted . . . you
always have the right tube with you. And there's room for
tools and meter. Shop owners say a Tube Caddy pays for
itself in three weeks.

Supex
tube caddy

Super Tube Caddy. Our largest Tube

Caddy . . . a real man-size case with
space for everything. Has over 3300 cu. in. volume,
roughly )3 larger than TC-4. Designed for the man who
believes in carrying a full load to save extra trips. Holds
countless tubes and tools, soldering gun, meter, acces-
sories. Tool tray clearance 2% in. Handsome, new, brown
viny! covering. Size 24” W x 16)4” H x 8}4” D. Ship. wt.
19 Ibs.

Carry-All Tube Caddy — most popular
Tube Caddy ever made. Gives quick
availability to al! sections. Holds up to 262 tubes . . . less
with tools and meter. Durable, new, brown viny! covering.
Size 21” W x 15” H x 8” D. Ship. wt. 12 ibs.
o The Pacemaker Tube Caddy. Same
Ry size as TC-4, but built for the thrifty
v buyer. Popular break-away design gives quick access to
all sections. Holds up to 262 tubes . . . less with tools
and meter. Durable, new, brown vinyl covering. Size
21”7 W x 15” H x 8” D. Ship. wt. 114 |bs.

The Pacemaker Junior. Smaller, easy-

to-carry size for quick trips or as a

matched companion to other Argos Tube Caddies. Holds

\H--(-;lﬂ?mﬂﬂ up to 143 tubes . . . less with tools and meter. Durable,

-;ubn:&qddg new, brown vinyl covering. Size 153;,” W x 124" H x 8” D.
Ship. wt. 9 Ibs.

*REG. T™
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Tarzian offers

FAST, DEPENDA
TUNER
EPAIR SERVI

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

Sarkes Tarzian, Inc., pioneer in the tuner 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 AILI parts (except tubes
which are furnished at our cost) and labor, and a 6-month
guarantce 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 tuners, 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 TARZIAN INC

east hillside drive « bloomington, indiana
edison 2-7251

MANUFACTURERS OF TUNERS . . . SEMICONDUCTCRS . . . AR
TRIMMERS ... FM RADIOS ... AM-FM RADIOS . . . AUDIO
TAPE . . . BROADCAST EQUIPMENT and SHISH-KABOB GRILLES

L

24-HOUR SERVIGE
6-MONTH WARRANTY

ONLY

ol

INCLUDING

See your distributor, or
use this address for fast,
factory repair service

April, 1962/PF REPORTER 13
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7 SERVICE
THCHVICIANS:

CAN YOU SOLVE THIS MYSTERY?

(Using the clues below, identify the Company that offers you the industry's best service)

Service technicians—and set manufacturers, as well—use this company’s capac-

itors oftener than any other brand.

Providing the right sizes, styles, ratings, mountings, this company offers the

industry’s most complete capacitor line.

Replacements for new capacitors in latest model sets are promptly made avail-

able to the service technician.

A continuous research program, employing a staff of over 500 scientists, engi-

neers and technicians, assures our ability to keep up with new capacitor needs.

Guaranteed for performance and dependability, every type of capacitor we

make is double-checked by our rigid quality control program.

Unequalled service aids include replacement guides, wall charts, service manuals,
capacitor calculators, and other technical helps which simplify your job of

correct capacitor selection and replacement.

Effective posters and advertising mats are available to you as part of our

customer relations program for dealers.

WHO ARE WE? If you still don’t know the answer, read the initial letter
of each of the sentences above. This is the name that stands for the most com-
plete and best quality line of capacitors, unsurpassed service help, continued

technical assistance—and less call-backs for our friends, the service technicians.
April, 1962/PF REPORTER 15




TVL TWIST-LOK®
CAPACITORS

These 'lytics take on the toughest
TV and radio duty, give maxi-
mum trouble-free service, without
HUMMM! They are dependable

TVA ATOM®
CAPACITORS

Atom tubulars are service favor-
ites because they fit anywhere,
work anywhere. They're the only
small size 85 C (185 F) capaci-
tors in ratings up to 450 WVDC.
They have low leakage current, =
long shelf life, and withstand
high ripple currents, high surge

i low tem-
¢ extremely high and
al‘aeratures. Cathodes are eched
to meet the needs of high ripple
currents, high surge voltages.

voltages.

Circyj

Unug Cuits,

th ua] ST

rough all-welde fehabxhty
o

o P,fessure joint
open” op : S 0 cayge

ent CirCuits_
~—€Xtrem

VL VERTI-LYTIC*
CAPACITORS

These single-ended molded tu-
bulars are the ideal replacement
for units of this type found on
printed wiring boards.

Keyed terminals assure fast man-
ual mounting and correct polar-
ity. Resin end fill protects against
drying of electrolyte or entrance
of external moisture,

EVERY ’LYTIC
YOU NEED...

K®

CL PRINT-LO

: CAPACITORS :
. cuit version ©
lccl.rct‘Jl:]iversal base
of the pr'mted cir-

The printed
the Twist-Lo
replaces any

S S R P iR e S e

THE MARK OF RELIABILITY

damage ca
height - - -

resistance contacts.

WORLD"S LARGEST CAPACITOR MANUFACTURER
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©1962 YOLKSWAGEN OF AMERICA, INC. #SUGGESTED RETAIL PRICE. EAST COAST. P.O.E.; §2,115 WEST COAST,

The truck that thinks it’s a station wagon.

We made it with seats and windows,

But a truck is what it is.

Toke out the seats and you can put in
1,786 pounds of anything.

In just about any size or shape. The
doorway's almost 4 feet wide.

For business deliveries, this Volkswagen
costs so little to run that you can make a
profit even on dinky orders.

2//2¢ a mile seems to be average for
most owners. For gas, tires, everything.

(Almost all our trucks get over 20
miles a gallon. Some even get 30.)

For weekends, you can take 8 relatives
cnywhere you might want to take 8 rela-
tives.

(if vou're just taking them away, there's
room for their luggage on the rear shelf.

All their luggage.)
We call this the Volkswagen Kombi.
All the usual VW virtues go with it.
Rear-engine traction in snow and sond.
The air-cooled engine that can't freeze
up or boil over. And the price,
another interesting VW virtue.
$2,095.*
New.



a tool chest
i your _
pocket

for electronic assembly
and service work

Shockproof (UL}, breakproof,
plastic handies with clps
ROUND BLADE SCREWDRIVERS
"oand 47 ox 2, 3", and
4* blades

PHILLIPS SCREWDRIVER
Point size #0, 2" blade

BERYLLIUM-COPPER SCREWDRIVER
Non-magnetic, non-sparking
14" x 2 blade

NUTDRIVERS

10 Hex sizes from #," to 3™
1}4" blades
Color coded handles

TERMINAL WRENCHES

Fit 1™ and %, 0.0. spanner nuts
on external antenna and phone
jacks of transistor radios

WRITE FOR LITERATURE

PROFESSIONAI.
POCKET TOOLS

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

EDITOR

In “Getting Into the Background
Music Business” (February issue), [ note
that no reference was made to ASCAP
or BMI royalty fees for the use of back-
ground music in commercial establish-
ments.

[ believe you will find that these fees,
which are based on the size and type of
business using the service and the num-
ber of speakers involved. must be paid
somehow on a regular basis in order to
use practically any tape recorder, off-
the-air programs, or even records. [ can
cite instances in my own area where
small stores or restaurants who attempted
to use a home tape recorder or hi-fi set
for background-music purposes have
been forced to pay these license fees.

[ would appreciate a complete ex-
planation of these royalties in a future
issue. Since my company has been eying
this field, 1 personally would like to
know the requirements for licensing un-
der BMI and ASCAP.

IRVING J. TONER
Toner Radio & Television
East Aurora, N. Y.

Dear Editor:

Mr. Len Buckwalter’s article in your
February issue covers some of the steps
a TV or hi-fi service shop proprietor
must take to enter the background-music
business. If any of your readers were
encouraged to try, we suggest that a few
details be added.

Mr. Buckwalter neglected to mention
the 8% Federal excise tax on all air and
wire transmission. Also missing were the
monthly payments to ASCAP and BMI
for permission to use their copyright
music, either by wire, air, or on-premise
recordings. In addition, the problem of
assembling a suitable music library isn’t
as simple as described. Proper program-
ming. the crux of a successful operation,
is a field for experts.

STANLEY WARREN
Director of Public Relations
Muzak Corporation
New York, N. Y.

Dear Editor:

I read with interest, and quite frankly
a little dismay, the February Audio Facts
column. Under “Tape” on page 29, it
stated,

“Music reproduced on tape is least
practical for local systems. Reels have
to be loaded or reversed every hour and
a half, the selection of prerecorded tapes
is limited, and building a library is ex-
pensive.”

Our company manufactures a self-re-

Dear Editor:

versing tape player with 10%2" reels, the
Crown Mus-O-Matic, which will give six
hours of continuous play at 33 ips
without repetition. Also, [ believe you
will find that good quarter-track and
half-track tapes are available at prices
comparable to LP discs.

The cost of owning a self-reversing
automatic tape player, plus even a rental
background - music program., would be
less expensive in the long run than to
use the telephone lines as recommended
by the writer of the article.

JOHN ANDREWS
Sales Manager
Crown International
Elkhart, Ind.

Thanks to all of you for contributing
more information to help the prospective
background - music installer decide what
type of system will best suit his customers’
needs.

Mr. Toner, your suggestion that we
supply specific information on BMI-
ASCAP licensing is an excellent one and
will be acted upon.—Ed.

Dear Editor:

I wonder if [ can receive information
about the basing of the new tubes such
as Compactrons and novars which have
recently come out. What [ would like to
do is design a socket box that would
allow me to check all these tubes on my
emission-type tube tester. 1 know that
adapters are on the market, but am in-
formed that they are for testers of the
Gm type.

O. A. KiNcH
Battle Creek, Mich.

Adapters which can be used with any
emission tester are now hecoming avail-
able. A couple of examples are the Sen-
core Model TMI116 (page 40, February
issue) and the Walsco “Nuvistor Socket
Adapter” covered in our November Prod-
uct Report column.—Ed.

Dear Editor:
We believe that the listing of Nichimen

Co. as an importer or manufacturer
of transistor radios under the name
“Olimpic” (page 25, January issue) was

in error.

We have been informed by Nichimen
Co., Inc., that they have never imported
or distributed any radios with the brand
name “Olympic” (which is a registered
trademark of ours) except on our behalf.

Most likely the spelling of the name
“Olimpic” resulted from a typographical
error; but, in any event, we would ap-
preciate your informing your readers
that replacement parts for Olympic radios
may be ordered only from Olympic Ra-
dio and Television Division of The Sieg-
ler Corporation, or its authorized dis-
tributors.

FRANKLYN P. ROSENFELD
Assistant Counsel
Olympic Radio & Television
Division of the Siegler Corp.
Long Island City, N. Y.

The information on “Olimpic” was ob-
tained originally from a list of importers
furnished by the Japan Trade Center, this
was the source of the misspelling. The




TESTS TESTS

All TV and Radio the Nuvistors
Tubes—OId and New and Novars TESTS
the New 12-Pin
Compactrons
TESTS
the New 10-Pin Tubes
TESTS

for True Dynamic
Mutual Conductance (Gm)

TESTS

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

OBSOLESCENCE
PROOF

Designed for Maximum
Use Today and
Tomorrow

NEWEST
FINEST
MONEY-MAKER

for Professional

%™ Multiple-Socket Spee

g OBSOLESCENCE

with Gm Accuracy PLUS = pRotECTION

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL
Again you benefit from proved B&K techniques! This up-to-date, obso-
lescence-proof, professional instrument is designed for maximum use

today %nﬁ t%n‘zlorrtziw. (l;’rovides multigle-socket section to quick-check

most of the and radio tube types the true dynamic mutual conductance

DYNA- Q UIK way—plus simplified switch section to check new tube types in Dyna-
Quik emission circuit. Also includes provision for future new sockets.

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

Fastest, Most Complete

Most Up-to-Date multi-section tubes separately. Checks for all shorts, grid emission,
leakage and gas. Makes quick ‘“life”” test. Exclusive adjustable grid
DYNAMIC emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
MUTUAL CONDUCTANCE minutes. Discovers weak tubes that need replacement. Satisfies more
TUBE TESTER customers. Sells more tubes. Saves call-backs. Insures your reputation.

Patented automatic compensation for line voltage variation. Large 44" plastic
meter with easy-to-read “Replace-Good’’ scale. Lists most commonly used tube
types with settings directly on socket panel for fastest operation. Complete
listing in reference chart in cover. Phosphor-bronze contacts for long life. 7, 9,

See your B&K Distributor and 10-pin straighteners on panel. Operates on 117 volts 50-60 cycle a.c. Hand-
Writ Catalog AP1 é R some leatherette-covered carrying case.
or Write for Catalog - Size: 16%” x 15% " x 524” deep. Net wt: 15%4 lbs. Net, $16995

EaK 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.

NEW TUBE INFORMATION SERVICE
Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers
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Cartridge
6-Paks

STOCK |

| SAVE
'SERVICE

sOMOTONE

STOCK—Hang it on the wall, stand it on a shelf, slip it into
your caddy. Cartridge model number is always visible for
quick identification.

SAVE—Save money on purchase of any 6 SONOTONE car-
tridges—save time by always having the right replacements.
SERVICE—You always have the right replacement to service
virtually every record player on the market.

SELL—In your shop, an eye-compelling display (unique bon-
net fits over 6-Pak to remind your walk-in customers to
modernize their record players). In your caddy—a variety of
cartridges for nearly every replacement.

Every time you buy 6 SONOTONE cartridges from your dis-
tributor, they come in the new attractive 6-Pak cartridge
sleeve. You can select any 6 SONOTONE cartridges, or one of
three pre-selected 6-Paks which include the most needed car-
tridges for the most often faced replacement situations.

e STEREO 6-PAK—covers nearly every stereo replacement or
conversion, Six stereo cartridges from the audiophile’s favor-
ite, the 9T, to the budget-priced stereo crystal cartridge, the
12T. Consists of models: 9T, 8T-A, 16T, 18T, 10T and 12T.
e STEREO/MONO 6-PAK—covers most stereo or mono replace-
ment needs. Consists of 3 stereo ceramics models 8T-A, 9T,
16T ; and 3 mono ceramics: 1P, 2T, 8T.

e MONOPHONIC 6-PAK—covers virtually all most called for
monophonicreplacements. “LB” denotes ““less bracket” for slim
tonearms. Consists of models; 1P, two 2T’s, 2T-LB, 3T-LB.

The 6-Pak is just another way that SONOTONE simplifies
your inventory and makes it easier to sell cartridges. Order
a SONOTONE 6-Pak today at your parts distributor.

FREE: The new SONOTONE cartridge cross-reference chart cata-
log is available at your distributor, or write : pept. pr-4
SONOTONE® CORPORATION c:LmsFORD, NEW YORK
ELECTRONIC APPLICATIONS DiVISION In Canada: Atlas Radio Corp., Ltd. Toronto
Cartridges o Speakers * Tape Heads ¢ Mikes ¢ Electronic Tubes « Batteries ¢ Hearing Alds

way the chart was set up also gave the
erroneoits impression that Nichimen makes
parts available for Olyvmpic radios. We
appreciate the opportunity to straighten
out this matter.—Ed.

Dear Editor:

“The Right Way to Install Antennas”
(pages 30-31. February issue) uses 13
photographs to prove that a technician
should strive to obtain the best picture
possible. Being a master electrician as
well as an electronics technician, I am
disappointed that the article did not fol-
low all the provisions of Article 810, Na-
tional Electrical Code.

For instance. a ground conductor is
shown connected to a driven ground rod.
If an underground water piping system
is present anywhere in the building. it
is mandatory that the TV grounding con-
ductor be properly connected to the
water pipe instead. The N.E. Code also
requires that all metal masts be grounded.
but when driven rods are used, it is il-
legal to use the electric service ground
rod for this purpose. A separate rod
should be provided at least 6’ from the
electrical ground rod.

In the picture at the top of page 31,
it must have been difficult to bring the
antenna lead-in down the outside of the
building between the electrical service
attachment and the telephone cable and
still maintain the proper clearances as
given in the N.E. Code.

The location shown for the drip loop
is the very spot where a lightning ar-
rester should have been installed.

Another picture gives advice to util-
ize the holes already drilled for electrical
cables, to save effort and time in fishing
the TV antenna lead through the floor.
The N.E. Code prohibits use of these
holes unless armored cables are used, or
the TV wires are covered with enough
extra flexible tubing. A separate non-
metallic box 16" away from the lighting
receptacle will look just as nice without
disturbing the wiring installed by the
electrician.

Further reprinting of the N.E. Code
would require permission from the Na-
tional Fire Protection Association, but
it should be possible to purchase a copy
of this code at the Building Inspector’s
office in your city hall.

WALTER S. HINCKI FY
Springfield. Mass.

As we hang from the antenna mast,
we want to tell all readers, “Don't get in
this fix—check the code!”—FEd.

Dear Editor:

The first thing T noticed in the January
PF REePORTFR was the article on trouble-
shooting vertical sweep circuits from A
to Z. Hurrayv for us — [ hope you con-
tinue to produce these articles. as they
are what some of us need. There are
lots of articles of this nature that could
be written. Such interesting items mean
much to the serviceman, because they
bring buack things that tend to slip his
mind. Keep up the good work and arti-
cles, please!

Hrnry L. MARPLE
Buckhannon, W. Va.
We will — ir's our bread and butter!
—FEd.



DOUBLES YOUR EFFECTIVE MANPOWER

DOQS" Fqs“.

Fix 7 ough

Save Half You, Time!

Ste

- mobpeL 1076

TELEVISION

ANALYST

for Black & White and Color

Chack allcincuits-Finpoint quy TV-rouble...in mivuils

By Easy Point-to-Point Si jecti
Y yS );h ofr Z’ a ':'g'_:_?,’;n’ec"on’d Combines all the features of both
S S0MINoNIFOUDIo DIRING Sroohxn the Model 1075 and Model A107

Correct it—Twice as Fast and Easy!

COMPLETE R.F. and LF. HI-VOLT INDICATOR
There’s no longer any need to ‘“lose your shirt” (and
customers) —and worry about the lost hours you never e ST BATIERN ngssirganlé\a/orlgsﬁ“
recover—on ‘‘tough dogs’ or even intermittents. The COMPOSITE SYNC
remarkable B&K Analyst enables you to inject your ]
own TV signal at any point and watch the resulting FM MODULATED AUDIO Also Now Provides:
test pattern on the picture tube itself. Makes it quick SWITCH-TYPE TUNER
and easy to isolate, pinpoint, and correct TV trouble in COLOR PATTERNS
any stage throughout the video, audio, r.f., if., sync, N T L -
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external
scope or wave-form interpretation unnecessary. Most B+ BOOST INDICATOR PICTURE TUBE MODULATION
useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen ,
the world over. &K
The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money. BaK MANUFACTURING C€O.
Model 1076. Net, $29993 1801 W. BELLE PLAINE AVE » CHICAGO 13, ILL,

Avoilable on Budget Terms. As low as $30.00 down. Canada: Atlas Radio Corp., 50 Wingold, Toropto 19, Ont.

—m . . Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
See Your B&K Distributor or Write for Bulletin AP18-R
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ADD A NEW SIGN T0 YOUR DOOR

Ll = =

RADIO REPAIR
gt
TV SERVICING

i

MOBILE
COMMUNICATIONS

Let RjCjZIH Train You at Home in

COMMUNICATIONS

A completely new RCA Institutes course with brand new opportunities
for electronic technicians . . . COMMUNICATIONS ELECTRONICS.

1962 starts a new era in mobile communications when you get
your FCC License. Under the skilled direction of RCA Institutes
experts, you can obtain at home the technical qualifications for
employment in the Communications Industry. In addition to pre-
paring you for an FCC license, you are supplied with the trammg
needed to service and maintain 2-way radio communications for
truck and taxi fleets, police, fire, bus, railroad and other public
service vehicles. You also get the technical foundation for ad-
vancement in space and aviation communication electronics. This
is not a cram course...not a rehash of old radio lessons. Learn
from RCA what it takes to get ahead in the ever-expanding field
of communications.

With RCA Institutes home training in Communications Electron-
ics, you set the pace that suits your ability, finances and time.
RCA’s liberal Voluntary Tuition Plan is the most economical home
study method. because you pay for lessons only if you order them
..one study group at a time! If you drop out at any time, for any
reason. you do not owe RCA one penny! No other obligations!
Licensed by New York State Education Department. Approved
for Veterans.

Prepares You for an FCC License

RCA INSTITUTES, INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, NY.

Other home study
courses available:
Electronics Fundamentals
Black & White and Color TV
Automation Electronics
Computer Programming
Transistors

The Most Trusted Name
in Electronics

i RCA INSTITUTES, INC. Home Study School, Dept. PF-42

|

| |
| 350 West Fourth Street, N. Y. 14, N, Y. |
| Without obligation, rush me the FREE 64-page illustrated booklet ‘'Your Career in Electronics™ describ- |
' ing your electronic home study training program. No salesman will call. '
: Name. Age :
I Address. {
: City Zone. State. {
| CANADIANS—Take advantage of these same RCA courses at no additional cost. No postage, no customs, |
L. no defay. Send coupon to: RCA Victor Company, Ltd., 5581 Royaimount Ave., Montreal 9, Quebec.
s T Yt e e e T i SR i S i i o . et e S o . St e . S e S S
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The
~ Electronic
Scanner

Free Window Poster

A series of shop-window posters is now available from
Sprague Products Co. or their distributors, The latest 17” by
22”7 sheet displays five points consumers should consider in
having their TV sets repaired.
Novel Dealer Sales Promotion

Wayne Collins, owner of Lectra Home, El Segundo, Calif.,
recently gave away a Sylvania portable TV, a stereo hi-fi
phonograph, and a radio to customers who came closest to
estimating how long a TV set would run without requiring
service, A Sylvania Model 23C20 placed in his show window
operated a total of 15 months and 15 days—equivalent to six
years of normal playing time—before requiring service.

A Look at the Future

Mr. R. H. (Herb) Bowden,
President of Sencore, Inc., was
guest speaker at the recent 1962
Annual Banquet of the Cali-
fornia State Electronics Associ-
ation. His speech, “The Impor-
tance of the Independent Serv-
iceman — Today and Tomor-
row,” conveyed his conviction
that the future is bright for
servicemen who keep abreast
of new developments in testing
methods, and who practice
sound business principles.

Littelfuse Vice-President Honored

Walter A. Clements, Vice
President—Distributor Division
of Littelfuse, Inc., received the
industry award presented an-
nually by the Electronics Rep-
resentatives  Association  for
“Excellence in Sales Manage-
ment” at the association’s re-
cent annual convention. Littel-
fuse has been a major supplier
of fuses to the service industry
for over 25 years.

New Corporate Name

Stockholders of Electronic Instrument Co., Inc.,, voted for
approval to change the company name to EICO Electronic
Instrument Co., Inc., at the annual meeting held January 31.

Expanding Market

Mr. TIrving L )
recently predicted an increase in the use of sintered-plate,

Schachtel, President of Sonotone Corp.,
nickel-cadmium sealed battery cells. He cited the expanded
usage of these cells in such products as portable communica-
tions transceivers, paging devices, cordless electric shavers, etc.
Mr. Schachtel announced that his company manufactured and
distributed a total of one million such batteries during 1961.
Seems like a good time for progressive dealers to look into
the replacement-sales potential of these items.
Guarantee Against Obsolescence

Seco Electronics, Inc., unconditionally guarantees that
their Models 88, 107A, and 350 tube testers will be kept up to
date for receiving-tube testing for a period of one year after
purchase date. Adapter kits or setup data will be furnished at
no cost to owners during the first year.
The “New Look’* in Westinghouse Tubes

“There’s NEW POWER in Westinghouse Tubes” is the
theme of a dealer profit-sharing program being announced this
month by Westinghouse. Replacement ‘receiving and picture
tubes are now undergoing a more rigid quality-control check
than ever before, and will appear in new gold and black car-
tons. To introduce the new tube program to service dealers.
the cartons are designed with tear-off “Golden Profitabs” which
are redeemable for premium merchandise. The program is
being announced this month in a special “kick-off” ad contain-
ing a “Bonus Profitab” worth 100 points.




New transistor raio ANALYST

makes it Easy and Profitable to Service all Transistor \(adios

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

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

The ANALYST gives you a complete signal-generating

source for point-to-point signal injection. Easily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f.; 1.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while you inject
your own signals. Provides from 1 to 12 volts in 115 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog  API8-R

EK Model 960"

TRANSISTOR RADIO ANALYST

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

Complete Transistor Radio
Service ShopinOne Instrument

Signal-Generator, Power Supply,
Milliammeter, VTVM,
Ohmmeter, and Both In-Circuit and
Qut-of-Circuit Transistor Tester—

All in One

o

AUDIO
0UTPUT

OETECTOR AuDIO

iF DRIVER
AUDIO
OuTPUT
AVC

OSCILLATOR

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

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

BUILT-IN VTVM

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

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT
Meter has “Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.
Model 960. Net, $9995

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE . CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broodway, New York 7, U.S.A.
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1. ANNOUNCER: Why do many TV service- 2. JOHN HALVERSON (Meriden Conn.}: “I
men buy RCA Victor New Vista Television work with many kinds of TV sets . . . that’s
for their own homes? Let’s visit one . . . why I picked RCA Victor for my home.”

4. . .. gives you an amazingly clear, steady 5. Second—RCA Victor has Security Sealed
picture. Circuit Boards. And John knows they’re pre-
cision-crafted, and far more depencable . . .

7. And third, he prefers RCA Victor TV be- 8. JOHN HALVERSON: That’s right. I spend
cause it’s so reliable. much of my time fixing other people’s sets.
When I get home I like to relax!
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commercial Is
telling the story

of RCA VICTOR
performance to
millions of people
on the hit TV show,
Walt Disney’s
“Wonderful World of
Color” on the NBC-TV
network . . . it builds
public awareness

of the role you play
in providing
dependable TV
entertainment. «&

3. ANNOUNCER: John Halverson gives three
reasons: First, RCA Victor with its powerful
New Vista Tuner . . .

6. With no old-fashioned hand-wiring to come
loose or short-circuit.

The Most Trusted

9. ANNOUNCER: See RCA Victor New Vista Name in Te|eViSi0n

Television at your dealer’s this week!

Tmk(s)®

S ee Walt Disney’s Wonderful World of Color every Sunday, NBC- TV Network.
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...completeness that assures
. ---quality that

Never say “Tubes''—say *Sylvania™!
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delivery!
assures profits!

SILVER SCREEN 85 PICTURE TUBES

Sylvania was a pioneer in the manufacture of commercially produced
picture tubes. That kind of experience builds profit protection into
every 1962 SILVER SCREEN 85—top performance, maximum assur-
ance against callback. And, when you specify Sylvania for that re-
placement job, you are sure to get delivery ...because SYLVANIA
has the comprehensive line ... SYLVANIA DISTRIBUTORS are
wherever there is TV!

Bonded Shield * anti-reflection Bonded Shield : non-Bonded Shield -
single and multiple branded - long and short necks * metal and glass
envelopes « 50° to 114° deflection * magnetic and electrostatic focus *
ion trap and non-ion trap types - rectangular and round faceplates
. 9.85.v to 6.3-v and 450-mA to 600-mA heaters - 5” (50°-70°) and 8”
(90°-114°) universal bench-test tubes.

Plus “universal” 17-, 21- and 24-inch picture tubes!
Plus color TV picture tubes!

SYLVANIA RECEIVING TUBES

..for Color TV...Sylvania continues to prove its capabilities...in
the production of tubes especially for color TV replacement. Since
your customers are buying “performance”—not technical data—tubes
at SYLVANIA are performance-tested continuously in actual color
TV sets. Go with quality —go with Sylvania tubes for color TV:
6BK4 - IV2-3A3-6DQ5 - 6CB5A - 6AU4GTA - 6CGT7 - 6AWS - 12BY7
- 6AQ5 - 6AV5 - 6EMT.

..for Black & White TV... Sophisticated manufacturing techniques
and processes have made Sylvania a preferred supplier of tubes for
TV. Developments such as Sarong Cathode and Strap Frame Grid
plus extensive automation in production assure that replacement
tubes are...in every way...as good as the original.

..for TV Tuners... Sylvania-originated, the 6GK5 brings new ad-
vances to the state of the electron tube art. This new tube type, as

manufactured by Sylvania, features Strap Frame Grid constructions
and high Gm, provides high gain and low noise in rf amplifier- -servicé
in TV front-ends. When replacing a 6GKS5, specify Sylvania —univer-
sally accepted by manufacturers of TV sets. Sylvania 6GK5 also re-
places the popular 6FQ5, 6FQ5A and the 6FY5.

..for AM-FM Radio... Whether servicing an AC-DC table radio, a
fine Hi-Fi tuner or one of the latest Multiplex units, make Sylvania
your number one choice. Take, for examples of outstanding quality,
the new 17C9 and 6JK8. Both are Sylvania-originated and provide
superior performance in standard tuner and in multiplex circuitry.

..for Hi-Fi and Phono... One of the pioneers in tubes for audio
amplifier service, Sylvania has led with old faithfuls like the 616, 6V6

*and 6AQ5 and the new high-performance Sylvania 6GM5 and Sylvania

7591. Automated production techniques and final test procedures main-
tain precision, assure high quality. A Sylvania replacement tube is the
best way to make old equipment perform like new again. Electronic
Tubes Division, Sylvania Electric Products Inc., 1740 Broadway,
New York 19, N. Y.

Sylvania Tubes —available wherever there is TV!

SUBSIDIARY OF

GENERAL TELEPHONE 8[[56'7/?0#/6’.9
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STOCK

TV
TUBES...

This list omits over 50 of the rarest
TV tuhe types, which many shops do not
find it practical to keep in stock. To
simplify the chart as much as possible,
common radio and hi-fi tube types used
in TV combinations are omitted; so are
UHF types. Tubes marked* are primar-
ily used in color sets.

The figures on a gray background sug-
gest a stock of 350 tubes which should
account for over 90% of your replace-
ment needs. and should minimize your
risk of being “‘caught short”™ even if you
travel all day without refilling your tube
caddy. However, if you prefer a more

PER CADDY TUBE
1000 STOCK TYPE

PER I:AllilY TUBE

1000 STOCK TYPE:

27 2 1B3GT 5 2 5AQ5
12 2 1G3GT 1 5AsS4
5 9l 1J3 -~ 1 5AS8
3 1 k3 1 1 5AT8
- 1 152A — 1 5AvV8
-1 1v2* — 1 5AU4
6 2 ' 1X2B 11 5B8
2 2 2BN4 — 1 5BES8
- 1  2Ctw4 1 1 5BK7A
3 J2NR206ns 1 1 5BR8
1 1 2FHS — 1 5BW8
— 1 | 2FS5 4 2 5CG8
— 1 26K5 2 1 5CL8A
3 WHR NS - 1 5075
1 1 3ALS 1 1 5EA8
3 2 3AU6 — 1 SEu8
— 1 3AVé - 1 5EW6
- 1 3BCS — 1 5GH8
3 2 3BNé6 1 56Mé
3 2 3BUS - 1 5J6
19 2 3BZ6 2 1 S8
9 2 3CB6 34 3 5U4GB
2 1 3Csé 5 2 5U8
1 S PS3@EYS 2 2 WSVE
1 1 3DG4 - 1 5Xx8
2 1 3DKé 2 2 5Y36GT
7 2 3DTé6 1 6AB4
- 1 3GK5 2 1 6ACT
- 1  3GS8 1 1  6AF3
1 4AU6 3 1 " 6AGS
— 1  4AVé — 1 6AG7
1 1 4BC8 2 1 b6AHAGT
— 1 4BN6 3 2 6AH6
1 1 4BQ7A 1 1  6AKS
— 1 4BUS — 1  6AL3
3 2 4BZ6 33 2 6ALS
1 1 4CB6 4 2 6AMBA
1 1 4CSé 4 2 6ANBA
— 1 4DE6 19 2 6AQSA
1 1 4DTé6 2 2 6ASS
— 1 4S8 1 1  6AS8
— 1 4EW6 2 1 6ATS
— 1 4GS8 1 1  6AT8A
2 1 5AM8 5 2 6AUA4GTA
1 1 5ANS8 59 2 6AU6A

1000 STOCK

limited caddy stock, the other set of
figures (on white buckground) will help
you decide which types to cull out. These
figures indicate the number of tubes of
each type you could expect to find in a
random sample of 1000 tubes taken from
all TV sets now in service. Where the
usuge i1s well below 1 per 1000, a dash
is shown. To scale down your stock, you
can omit many “dashed” types. and also
reduce quantities of other types. In so
doing, keep in mind three other factors
besides usage rates which influence the
demand for various tubes:

1. Relatively high failure rate of power

PER CADDY TUBE
TYPE

PER CADDY TUBE
1000 STOCK TYPE

3 2 6AUBA 2 1 ¢€cas
1 1 6AV5GTA 3 1 6Csé
9 2 6AV6 — 1 6Cs7
13 2 6AWSBA 2 1 6CUs
24 3  6AX4GTB 1 1 6CU8
4 1 6BA6 1T 1 6CW4
1T 1 6BA8A — 1 6CW5
3 2 6BCS 2 1 6CX8
2 1 6BC8 2 1 6CY5
3 | I SGBES T 1 6CY7
— 1 6BFé 1 1 6C25
2 2 6BG6GA 2 1 6DA4
2 1 6BH8 — 1 6DBS
— 1 6BJ8 5 2 6DE4
— 1 6BK4~ 4 2 6DE6
1 1 6BKS 1 3 R6RE
5 2 6BK7B 1 1  6DG6GT
3 2 6BL7GT 4 ] 6DKé
1 1 6BL8 2 1 6DN7
2 2 6BN4 — 1 6DQ5*
8 2 6BNé6 19 3 6DQé6B
3 1 6BN8 2 1 6DR7
6 2 6BQ5S — 1 6DS5
17 3 6BQ6GTB — 1 6DT5
9 2 6BQ7A 10 2 6DT6
1 1 6BR8A 1 1 6EA7
— 1  6BS8 8 2 6EAS8
6 2 6BUS 5 1 6EB8
— 1 6BWS8 — 1 6EH7
— 1 6BX76T — 1 6E)7
2 1 6BYé6 1 1 6EMS
1 1 6BY8 4 2 6EM7
32 3 6BZ6 2 1 6ERS
2 1 6BZ7 2 1  6ES8
3 2 6C4 — 1 6ET7
69 3 6CB6A — 1 6EU8
2 2 6CD6GA 4 1 6EW6
2 1 6CF6 1 6EZ5
33 3 6067 2 1 6FH5
9 2 6CG8A — 1 6FG7
1 1 6CL6 — 1 6Fm8
T 1 6CL8A — 1 6FQ7
- 1 6CMé6 -1 6FS5
6 2 6CM7 — 1 6FV6
2 1 6CN7 — 1 6FV8

PER CADDY TUBE
1000 STOCK TYPE

3

—
N »vin 0 — K00 — W

output and similar types.

2. Your specialization in certain makes
of sets.

3. Average age of sets containing a
particular tube type.

Temporary substitution of available
types for rare types. as outlined in the
Howard W. Sams book, Tube Substitu-
tion Handbook, Vol. 4, can also help
you reduce stock requirements.

Another way to ease tube-stock head-
aches 1s to use only the latest ~A or —B
versions of various tubes. Types in com-
mon use are listed in the chart.

PER CADDY TUBE
1000 STOCK TYPE

1 6FW5 — 1 10HF8

1 6FY5 1 1  12aF3

1 6GC5 5 2 12AT7

1  6GHS 18 3 12AU7

1 6GKS 1 1  12AV5GA
1 6GK6 1 1 12Aav7

1 6GM6 8 2 12AX4GTB
1 6GNS8 4 2 12AX7

1 6G6Wé — 1 12AZ7A*
1 6GX6 1 1 12B4A

1 6GY6 7 2  12BH7A

1 6HJ8 1 1  12BQEGTB
1 6HS8 — 1 12BR7

1 6J5 — 1 12BV7

2 6J6 9 3 12BY7A

2 6K6GT 3 2 12¢/-CU5
1 6K 1 1 12CA5

1 6S4A 2 1 1204

1 6SL7GT 1 T 12DB5

3 6SN7GTB 8 2 12DQé6B

1 65Q7 — 1 120Q7

2 678 — 1 12DTS

2 6UBA — 1 12ED5

1 6V3A — 1 12EN&GT
2 6V6GT — 1 126C6

2 6W6GT 2 1 12L6GT

2 6X8A 2 1  125N7GTA
1 7AU7 T 1 12Wé6T

1 7EY6 — i WIRDE7

1 8AWSA — 1 13DR7

1 8BA8SA 1 1 13EM7

1 8BQS 1 1 17AX4GT
1 8CG7 1 1 17D4A

1 8CS7 — 1 17DE4

1 8CX8 — 1 17DM4

1 8EBS 2 1 17DQéB

1 8EM5 — 1 176Wé

1 8ET7 2 2 19AU4GTA
1 8FQ7 — 1 22DE4

1  8GN8 — 1 25AX46T
1 9AU7 — 1  25BKS

1 9BR7 — 1 25BQ6GTB
1 10DE7 — }  25CDéGB

1 10EG7 — 1 25DN6

1 10EM7 2 1 25L6GT
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What Does F.C.C. Mean To You?

What Can an F. C. C. License
Do for You?

What do you need in order to achieve greater
success? You need some symbol of achievement
which will prove to others that you have accom-
plished a specific goal in self improvement., This

is why most schools award diplomas to their
graduates.

Some diplomas are worth a great deal more
than others, and this makes it difficult to be sure
just how valuable a certain diploma will be.
However, in electronics there is a reliable stand-
ard ... the F.C.C. license. Your F.C.C. license
is like a “diploma in electronics” granted by the
U.S. Government. It is recognized as such by
employers. Your F.C.C. license means a great
deal more than an “ordinary diploma.”

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses—commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio ‘“hams’~— people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a ‘“‘ham”.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job cxperience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments I and Il covering radio laws, F.C.C.
regulations, and basic operating practices.

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, receivers,
antennas and_transmission lines, etc,

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F.C.C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the samé subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F. C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-

ending on his background and aptitude. Grant-
Ram training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after from 300 to
350 hours of study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to completé the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (just a
little less than 3 months) required to cover the
whole course, from “scratch” through first class.

In the EVENING course (3 nights a week)
you should get your second class license at the
end of the 15th week of classes and your first
class license at the end of 5 additional weeks of
classes. This makes a total of less than 5 months
required to cover the whole course, from “scratch”
through first class, in the evening course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination c\:'ou are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to'lead to an F.C.C,
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C.C. examinations because it presents
the necessary principles of electronics in a
simple “easy to grasp” manner. Each new idea
js tied in with familiar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why"
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course’?

No doubt you’ve heard rumors about “mems
ory courses” or ‘“‘cram courses” offering “all the
exact FCC questions’”. Ask anyone. who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
auestions and answers, it would be much more

ifficult to memorize this ‘‘meaningless’” mate-

rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand —choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
“Coaching Service"?

Some schools and individuals offer a ‘“‘coach-
ing service” in FCC license preparation. The
weakness of the ‘“‘coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘‘question and answer” basis. On
the other hand, the Grantham course “begins at
the beginning”” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE'S PROOF that Grantham Students prepare for F.C.C. examinations in a minimum of time. Here
is a list of a few of our recent graduates, the class of license they got, and how long it took them:

License Weeks
James C. Bailey, 217 Behrends Ave., Juneau, Alaska .................. 0000 Ist 12
Edward R. Barber, 907 S. Winnifred, Tacoma, Wash, ........ .. cocnvesneess 1st 20
M. A. Dill, Jr.,, 20 Cherry St., Gardiner, Maine ............... boo00B0cans 1st 12
Bernhard G. Fokken, Route 2, Canby, Minn. ....... ... ... . .veunenn. 0800 1st 12
Thomas J. Hoof, 216 S. Franklin St., Allentown, Pa. .........c.covivuvnne, 1st 22
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio ...... 5 . 1st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. .. 1st 16
Wayne Winsauer, 2009 B St., Bellingham, Wash. .............. 0000000000 1st 12

OUR GUARANTEE: If you should fail the F.C.C. exam after finishing our course, we guarantee to
give you additional training at NO ADDITIONAL COST. Read details in our free booklet.

Accredited by the National Home Study Council

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School nearest you.

MAIL TO SCHOOL NEAREST YOU

Get your First Class Commercial F.C.C. License Quickly
by training at

= GRANTHAM
SCHOOL OF ELECTRONICS

408 Marion Street
Seattle 4, Wash,

(Phone: MA 2:7227)

1505 N. Western Ave.
Los Angeles 27, Calif.

(Phone: HO 7-7727)

MAIL COUPON NOW—NO SALESMAN WILL CALL=>

3123 Gillham Road

Name
Kansas City 9, Mo. Washington 6, D.C.
(Phone: JE 1-6320) (Phone: ST 3-3614) Address
City

821-19th Street, N.W.

......................... meee——ee=—q

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western
Los Angeles

Please send me your free booklet telling how ! can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

{Mail in envelope or paste on postal card}

3123 Gillham Rd.
Kansas City

408 Marion
Seattle

821-19th, NW
Washington

29-D

Age

State

| am interested in: ] Home Study, [J Resident Classes
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RCA COLOR PARTS
AND DISPLAY RACK
STOCK No. 11A1014

« Convenient < Compact

Because of the ideal size
of this rack, it lends itself
very well to mounting on
the wall or on the service
work bench.

126 ESSENTIAL COLOR
PARTS FOR SERVICING
RCA COLOR CHASSIS
TYPES CTC 10 & CTC 11

A complete color service
center.

SEE YOUR
RCA DISTRIBUTOR NOwW!




A must for any serviceman now servicing or
planning to service Color TV receivers i Make
a one man service call out of a costly two man
cabinet pulling job ® Eliminate possibility of
damage to the customer s set when transport-
ing to and from his home B Eliminate the
need to reconverge the customer's set when
the chassis is returnec M Professional Ap-
pearance—Finish matches that of RCA Test
Equipment ® Partial Assembly—Safety glass
and kine mask assembled at factory & Com-
ponents Kit furnished with Test Jig includes
all necessary components, hardware and In-
structions for installation of an RCA Tri-Color
Kinescope ® Convergence control panel sup-
plied provides dynamic as well as static con-
vergence for the CTC-10end CTC-11 chassis W
Instructions included wth test jig provides
data for utilization with CTC-4, 5, 7 and 9
chassis and lists extension cables required W

CONTENTS OF PARTS KIT SUPPLIED WITH TEST }IG

Description Quantity  Stock No.
Cushion—Plastic, for kinescope mountirg................ 2 105033
Shield—Plastic, for anode contact...................... 1 105034
Lead—Anode fead ............. ... ool 1 105539
Resistor—Fixed Comp. S6K* 10%, 2W_ ................ 1 —
Spring—For anode resistor....................... e | 105028
Yoke—Deflection yoke -, B 109457
Convergence assembly s 1} —
Ring—Purity magnet ... ... ... i 1 79604
Magnet—Blue beam lateral..... .. ...................... 1 103172
Clamp—For convergence cable.......................... 1 —
Screw—For mounting convergence assem. ............... 3 —
Lead—Ground lead............... ... iiiiiiciiinnns 1 —_
Clip—For ground lead................ .. .ooiiiiii.nn 1 —_
TOOh KAAY . om0 32 b birs JT orersrermre i T shivanes 55 4 3 BAH 38 1 —

act now for
the color season

D= wm- BVOrOO

see your RCA distributor for details

RCA parts & accessories [camden, n. j.

RCA The Most Trusted Name in Color Television

RADIO CORPORATION OF AMERICA



Fig. 1. Scallop (vola jacobaea) is a bi-
valve. Habitat: Shallow sea bottoms.

Most visual symptoms of TV
trouble are familiar to servicemen
through repeated encounters, and
are also well catalogued in techni-
cal books and magazines (see Chart
I). Thus, their most common causes
are well established, and experi-
enced servicemen know what trou-
bleshooting strategy to employ for
quickest fesults.

But every now and then, some
unusual defect, a peculiar combina-
tion of troubles, or an interaction
between circuits, will produce a
symptom the average technician has
never seen before. He may be baf-
fled, with scarcely any idea of where
to begin troubleshooting, unless he
is able to reason out the possible
causes of a set’s oddball behavior.
The following actual cases will give
some idea of how to proceed when

10 HY
RECT 10

FROM HORIZ
OUTPUT

100 68
.08 s .
3000v () 3000V
100 47000
mmf
aooovT HORIZ
B00ST 460V ! o

Fig. 2. Faulty components in yoke cir-
cvit caused a keystone-shaped raster.
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Fig. 3. Not a luminous funnel cloud,
but struggling attempt at TV sweep.

a freak ruster makes its appearance.

Sea Shell

The dim raster on a Hallicrafters
Chassis CI1850D resembled, more
than anything else, a picture that
might be found in the crustacean
section of a natural-history ency-
clopedia. Because of its keystone
shape, I first suspected a yoke de-
fect; but resistance and inductance
checking gave that item an AOK.
So, T removed the cage cover to
look at the flyback, which I con-
sidered the next most probable of-
fender. The first thing I noticed was
that R82 (Fig. 2), mounted on the
flyback, was running hot. On check-
ing, I found that it measured half
its original resistance. Replacing
this part did not correct the raster
shape, although it did muke the
raster somewhat brighter. A closer
study of the circuit suggested a de-
fective C78. When I replaced this
capacitor, the raster resumed its
full size and normal shape. A ca-
pacitance check revealed that C78
was practically open.

Tornado

Fig. 3, which looks somewhat like
a Kansas twister, was the very dim
pattern found on the screen of a
General Electric Chassis U3. While

Fig. 5. Cup-shaped raster was sign of
abnormal loading on sweep circuits.

I had never before seen a raster af-
fected as severely as this one, I had
seen misshapen rasters in other sets
of this same series and they had
all been due to a defective boost ca-
pacitor (C4 in Fig. 4). The U3’s
use of an unusually large electrolytic
unit for this function may have
something to do with the relatively
frequent failures, as well as the odd
symptoms observed. In the present
case, a scope check of C4 proved
beyond doubt it was open, and in-
stallation of a replacement resulted
in a normally-delflected raster of ac-
ceptable brightness.

In Fig. 3, as well as in Fig. 1,

FROM HORIZ
OouTPUT
TO HV
RECT

T0

Fig. 4. Extra-large boost capacitor C4
had practically ceased functioning.



the light on the screen was so feeble
as to be barely perceptible under
normal room lighting. This dimness
was a by-product of the inefficient
flyback-circuit operation, and was
automatically corrected when the
primary trouble was cured.

Cup o’ Trouble

The cup-shaped raster shown in
Fig. 5 was photographed from the
screen of a Zenith Chassis 16D21.
Soon after [ fired up this set on the
bench, 1 noted that R59 (Fig. 6)
was running excessively hot. This
reinforced my initial suspicion that a
faulty filter capacitor was causing
the raster distortion, although 1
wasn’t immediately sure which filter
was to blame. Scoping the power-
supply circuit, I found horizontal
flyback pulses on the 270-volt B~
line. Obviously, CI1B was not prop-
erly filtering the plate voltage of the
damper tube. Replacing C1 restored
a full raster, and I then concerned
myself with determining why RS59
had been overheating. DC voltage
checks at both ends of the resistor
had indicated no reason why it
should run hot. However, since the
series combination of R59 and C2A
had presented the lowest-impedance
path to ground for the damper-plate
pulses, the strength of the pulses de-
veloped across R59 was undoubt-
edly great enough to account for its
feverish temperature.

Although the resistance of R59
had not shifted too far from its orig-
inal value, I nonetheless replaced it,
because a resistor subjected to ex-
cessive current is likely to become
“noisy” at a later date and result
in some pretty hard-to-pin-down
troubles.

e Please turn to page 101

HEIR CAUSES!

Chart 1—Recent PF REPORTER Articles on Common Visual Symptoms

CONDITION

USUAL CAUSES

ARTICLE AND ISSUE

AFFECTS RASTER WITH OR WITHOUT PICTURE

Blank screen

No high voltage

CRT burned out or biased to
cutoff

Restoring Horizontal Sweep
Feb 62

Where'd the Boost Go? Aug 61

Pinpointing Yoke and Flyback
Troubles May 61

Have HV—No Raster May 60

Raster reduced to thin hori-
zonta line
Raster rectangular, but not

high enough or distorted ver-
tically

Failure of vertical sweep cir-
cuit or yoke

Weak or nonlinear vertical
sweep

Vertical Sweep Troubleshooting
from A to Z Jan 62
Operation Vertical Jan-Feb 61

Raster rectangular, but nol
wide 2nough or distorted hor-
izontally

Weak or nonlinear horizontal
sweep

That's the Way the Horizontal
Sweeps May 60

Raster not rectangular

Poor focus, with blooming

Defect in yoke or associated
component
Insufficient high voltage

Pinpointing Yoke and Flyback
Troubles May 60

Poor tocus of scanning lines;
no blooming

Misadjusted or faulty focusing
system

Selecting a CRT Replacament
May 61

Irregu ar flashing

High-voltage arcing

Regeneration

Pinpointing Yoke and Flyback
Troubles May 60

Regeneration in Picture - Signal
Circuits Dec 60

Background shading or bars
in raster

Raster, but no picture

Hum or ripple entering picturs
circuits

AFFECTS PICTURE ONLY

Broken RF-1F-video signal path

Track Down That Visible Hum
Sep 61

Have Raster—No Pix Jan 61

Weak, snowy picture

Low gain in tuner

TV Tuners—Repair or Replace?
Sep 61

Weak aicture—no snow

Low IF or video gain
Excessive AGC bias

Scoping Video and Vertical
Troubles Jan 60

High contrast, but gray-scale
distortion

Insufficient AGC bias

RF-IF-video defect

Causes and Cures for Negative
Picture Oct 60
Servicing the Big Loop Jul 60

Scanning lines sharp, but pic-
ture smeared or blurred

Misaligned or defective RF-IF-
video section

Painless:TV Alignment Oct 61

Checking Up on Video Ampli-
fiers Jan 62

Picture tearing and/or rolling
{flipping)

Loss of sync; defect in sync,
sweep, video, AGC, IF, o1
tuner

Wanted: Pix—Must Be Steady
Feb 61

Servicing Sync and Sound
Sep 60

TYough-Dog Sync Troubles
Feb-Apr 60

Bars or lines in picture

RF interference

Eliminating TVI Jan 62

Coaies of all back numbars listed in this chart, except January and May 1960, are
sti | available. To obtain any of these issues, use the convenient coupon on page 104.
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LET'S HAVE A LOOK

New ““top-end’’ circuits are further

expanding the limits of TV fringe areas.

The advent of high-frequency
transistors and stable, ultra-high-
gain RF tubes has brought about
a resurgence of interest in TV pre-
amplifiers, especially among con-
sumers. Of course, preamps have
long been available, but newer units
can claim much better performance
characteristics than the early-model
“boosters.”

The original boosters sat on top
of the TV receiver and acted as an
extra stage of RF amplification, in-
creasing the sensitivity of the set—
not only to television signals, but to
line noises as well. The next logi-
cal step was to place the preamp
nearer to the antenna. By locating
the unit closer to the signal-pickup
point, the line loss between the an-
tenna and preamp is reduced. Thus,
noise generated within the preamp,
as well as that picked up by the an-
tenna and line, have less of a de-
teriorating effect on the signal. Mast-
mounted preamps are still being
used today with a great deal of suc-
cess.

The small physical size and low
power requirements of transistorized
units made it possible to locate the

preamp right at the antenna termin-
als. This almost completely elimin-
ated the transmission line between
the antenna and preamp, simplify-
ing the problem of achieving a good
impedance match and thus a better
transfer of signal energy. Recently,
manufacturers have been selling an-
tennas and preamps as single units
— calling them, quite logically,
“transistorized antennas.”

Characteristics

There are two important specifi-
cations — gain and noise figure —
which can be used to indicate the
performance of any preamplifier.
When you buy a preamp, it is a
good idea to know how to interpret
these terms, so that you will be in a
better position to select the unit
which will fulfill the needs of a
specific application.

Gain

Most gain figures are given in
decibels; however, a single gain
figure is not adequate to describe the
over-all performance of a preamp.
Since the bandpass of the unit must
be of sufficient width to amplify at

| AR-2 Mast-Mounted Amp $63.95
BLONDER-TONGUE |—

AE-4 Signal Master Mast-Mounted Amp | ®stc | 3000 $20.95

CHANNELMASTER | 0020 |  Jetran Amenna-Rounted | yor apon | 44495

FINNEY T-AMB Nova-Tron Anterng Bounted | yg, [1000 | $29.95
APM-LTY Powtrmate, | APtz NGunted | yar |3gpa ]  $39.05 |
JERROLD DSa-132 De-Snower | Mast-Mounted amp | Tube | I35 s119.50 |
DSA-202 |  De-Smowsr | Mast-Mountes amp | Tube | {20C | s@e.9s |
£ IN-I00 | Transis-tenna | ATEPaMoonten | g [3p0a| 834,95 |

i TNF-103AC | Trensis-tenna | AennEMGHT | yar Tapg o | 436,95
e Elecira Elsctronic Antenna | Xstr | 56 87 Trago-#107.20)

s LTI Tenna-Boost | ﬁ'"t“""";ﬂg”"’ea_'. Kstr hi;‘_@l:. 334,95
R Puwar rod Electrunic Antenna | Xstr | dgpy |74.95-$104.95

* SEVERAL MODELS AVAILABLE
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least all the VHF television signals
(and perhaps FM signals as well),
gain is not usually the same across
the entire amplifier range. There-
fore, at least two gain figures are
often given—one for the high range
(Channels 7 through 13), and an-
other for the low range (Channels
2 through 6 plus the FM band).
Each of these figures usually repre-
sents the average gain over the par-
ticular ranges they cover. Many
manufacturers include gain curves in
their specifications; these are help-
ful in determining the relative gain
of the unit for each particular chan-
nel.

It is not unusual for the purchaser
of a preamp to be swayed into se-
lecting a unit with the highest gain
characteristics, consistent with a
price considered reasonable for the
application. As mentioned above,
however, noise is also a factor in
determining the suitability of a
given preamplifier for a specific re-
quirement.

Noise Figure

In considering the use of a pre-
amplifier, we must realize that its
sole purpose is to increase desired
signals to a usable level, and this
level must be sufficient to overcome
the noise generated in the front-end
circuits of the receiver. In other
words, depending on the receiver
used, a certain amount of signal
must be delivered to its antenna
terminals to provide satisfactory per-
formance. Since the preamplifier it-
self is basically an “addition” to the
front-end of the receiver, and con-
tains RF circuits which also gener-
ate noise, its noise figure must be
considered in conjunction with its
gain figure.

For example, suppose the gain
figure for one preamplifier is speci-
fied as 10 db, and its noise figure




Fig. 1. Blonder-Tongue Model AB-4 pre-
amp and available power supplies.

is 5 db. Its performance would be
slightly better than that of a unit
having the same gain but a higher
noise figure—assuming, of course,
that the figures were derived in ex-
actly the same way.

In order to better understand
what noise figure means, it is neces-
sary to know a little more about the
type of noise referred to in this ex-
pression. In a television receiver, the
main noise sources are the con-
verter and RF amplifier circuits,
which generate what is commonly
referred to as thermal agitation.
Some of this noise is generated
within the tubes or transistors, or in
the associated circuit resistors.

Electrons inside a resistor are
continually in motion, at velocities
determined by the temperature of
the component. Because of the vast
number of electrons involved, more
of them will be moving toward one
end of the component than the
other, and some small voltage will
be developed between the resistor
terminals. This voltage is comprised
of many frequencies; when ampli-
fied, it can be heard as a hiss in the
loudspeaker, or seen as “snow” in
the picture. Thermal noise increases
with temperature, because heat in-
creases the rapidity of electron
movement.

A somewhat similar activity takes
place inside a tube or transistor.

Within a tube, a phenomenon
known as “shot effect” introduces
a considerable amount of noise.
Modern tube design has reduced this
internal agitation to a very small
amount, but it is still a prime source
of circuit noise. Some very low-noise
transistors have been produced as
a result of recent progress in
semiconductor technology, but the
noise produced within transistors is
still fairly substantial. These noise
sources must be taken into consider-
ation in the design and rating of
antenna preamplifiers.

The amount of noise generated by
the circuits of a unit is used in de-
termining the noise figure. There
are several ways of deriving this

Fig. 2. Blonder - Tongue Model AB-2
tube-type preamp and power supply.

specification, and therefore some
variation results, depending on the
methods used for measurement and
calculation. One way is to measure
the actual noise output and divide
it by a low noise-level figure con-

® Please turn to page 96
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Fig. 3. Schematic of Blonder-Tongue Model AB-4 preamplifier and supply.
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AUTOMATIC

BRIGHTNESS 3

NTRA

CONTROL.!

For years, television viewers have
had to adjust brightness and con-
trast levels to compensate for room
lighting. On bright, sunny days, a
higher brightness and video level is
required from the TV than on a
dark, dull day, or even when the
curtains are closed. At night, with
incandescent lighting (or with very
little light at all, as some viewers
prefer), it is necessary to change the
controls again. To relieve this
“drudgery,” some set manufacturers
are including automatic controls
which compensate for changes in
room-lighting levels. Some of these
circuits alter the brightness, and
some the contrast, but most circuits
vary them both. Whatever the meth-
od, their common function is to re-
lieve the viewer of the need for
changing the manual controls him-
self.

As every good technician knows,
the basic method of controlling CRT
brightness is by adjusting the grid-
cathode bias voltage. Brightness can
be reduced by making the cathode
more positive, or by causing the grid
to become more negative (less posi-
tive). Either method reduces the
intensity of the electron beam strik-
ing the CRT phosphor, with a re-

on, O .
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Fig. 1. A light-sensitive resistance con-
trols bias and brightness of CRT.
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sulting decrease in image brightness.
If some manner of controlling this
bias by a light-sensing device is in-
troduced, the brightness can be al-
tered automatically in accordance
with the ambient light in the viewing
area.

The simplified diagram in Fig. 1
shows one way this can be done.
Voltage divider R2-R3-R4 deter-
mines the amount of positive volt-
age applied to the cathode of the
CRT. If the slider of brightness con-
trol R2 is moved toward R3, less
voltage is dropped across R2, and
more voltage is present at the junc-
tion of R3 and R4 (point A). R1
applies this voltage to the cathode
of the CRT, reducing the beam in-
tensity.

If divider resistor R4 is par-
alleled by another resistor — R5 —
which is sensitive to changes in light,
the voltage at point A becomes
greater or lesser according to the
amount of light striking RS. This
causes the CRT beam current to be
automatically changed. If the resis-
tance of RS decreases as more light
strikes it, the bias voltage at the
CRT cathode becomes less; as a re-
sult, the CRT image becomes
brighter, overcoming the glare of

(v (@
T

Fig. 2. A method of contrast control.

In many ‘62 TV
sets, cadmium
sulfide cells are a
new factor in video

troubleshooting . . .

by Forest H. Belt

room light.

A change in CRT brightness
should be accompanied by a cor-
responding change in the video level,
otherwise, the gray-scale balance of
the picture will be upset, resulting
in a “washed-out” picture. A meth-
od of increasing the video auto-
matically is shown in Fig. 2. Video
gain in this circuit is normally con-
trolled by R4, which is part of the
video-amplifier plate load. Auto-
matic contrast compensation is ac-
complished when series resistor R3
changes in value, causing more or
less video signal to develop across
R4.

If an increase in room lighting
causes the resistance of R3 to de-
crease, the signal voltage at point A
increases because of divider action
in R3-R4. Note that C1 keeps the
lower end of R4 at signal ground.
The increase in video signal at point
A causes a greater signal voltage to
be fed through C2 to the CRT.
Thus, light-sensitive element R3 can
cause an increase in contrast which
compensates for increased room
lighting; if the room becomes dark-
er, R3 increases in value and the
contrast 1s reduced accordingly.

The resistive device which is re-

Fig. 3. Cadmium sulfide photoconduc-
for changes resistance with light.



sponsible for this unusual action is
known as a cadmium sulfide photo-
conductor cell — see Fig. 3. A thin
layer of cadmium sulfide, when de-
posited as shown in the photo, re-
duces its resistance in the presence
of light. This is a negative character-
istic, which means that more light
causes less resistance. The dark re-
sistance (no light) of these cells can
range from 100K ohms to several
megohms, depending on the design.
Under high-intensity light, their re-
sistance ranges from 200 ohms to as
much as 10K ohms. Those used in
TV automatic brightness and con-
trast circuits usually have a dark re-
sistance of a few megohms and a
bright resistance of 200 or 300
ohms.

A Practical Circuit

The Magnalux circuit used in
Magnavox receivers is shown in Fig.
4. The key element in the circuit is
the light-sensitive cadmium sulfide
cell R12. The element has a dark
resistance of nearly 5 megohms. In
semi-darkened surroundings, its re-
sistance falls to around 50K ohms,
and in very bright light the resis-
tance is about 300 ohms. Thus, un-
der normal circumstances, the cell
resistance will vary from 50K to 300
ohms, according to the amount of
light present.

Manual control of CRT bright-
ness is accomplished by R14 in Fig.
4. This brightness control varies the
amount of voltage applied to the
CRT grid. Divider R6-R7 holds the
cathode at a fixed DC potential. The
video level is set by contrast control
R4, which adjusts the cathode bias
of V1, the video output tube.

In a semi-darkened room, such
as a living room at night with only
one lamp burning, the resistance of
R12 is approximately 50K ohms.
In this condition, it exerts very little
influence on the divider networks,
which consist of RI10-R11-R12,
CRT voltage divider R13-R14, and
screen voltage divider R8-R9. As in-
creased illumination (more lamps,
or daylight) lowers the resistance
of the cell, the total value of the
parallel combination R10-R11-R12
decreases, causing more voltage
from the 280-volt line to be avail-
able at point A. R13 and R14 ap-
ply this voltage increase (point B)
to the grid of the CRT through R15.
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Fig. 4. Magnavox automatic brightness circuit has no switch for disabling.

The beam current in the CRT be-
comes more intense, and the raster
brightens.

At the same time, R8 and R9 ap-
ply the voltage increase (point A)
to the screen (point C) of video
amplifier V1, raising its gain and
increasing the contrast. This greater
video signal is applied to the cath-
ode of the CRT and the contrast
change corresponds with the in-
creased brightness.

A Complex Circuit

An automatic brightness circuit
called Magic Eye is used in certain
RCA chassis. A simplified schematic
of this arrangement is shown in Fig.
5. This circuit is primarily a com-
plex voltage divider arrangement,
and Fig. S is drawn in such a way
as to aid in tracing the DC and sig-
nal paths.

First, let’s analyze the circuit with
the automatic brightness switch in
the off position. The voltage divider
consisting of R13, R15, and both
sections of R14 controls the first-

ALITD- BRIGHTNES S
I.Eﬁn:»

anode voltage and the grid bias of
the CRT. R14B chooses the grid
bias, and R14A acts in conjunction
with R15 to keep the first-anode volt-
age fixed with respect to the grid.
This improves the operation of the
CRT at any brightness level which
may be manually selected by R14,
the brightness control.

Contrast control RS is effectively
in parallel with the plate load of V1,
the video output tube, since ABC
switch S1 bypasses R4 and R5 —
see Fig. 6. R7 determines the mini-
mum contrast level obtainable with
R6. C5 couples the video signal
to the cathode of the CRT across
resistor R12. R8, R10, R11, and
R12 (Fig. 5) form a voltage di-
vider which maintains the DC level
at the cathode of the CRT, improv-
ing the video presentation.

When ABC switch S1 is placed in
the on position, as it is shown in
Fig. 5, the short across cadmium
sulfide cell R4 is removed by one set
of contacts, and another set changes

® Please turn to page 42

Fig. 5. Simplified layout of Magic-Eye circuits clarifies explanations.
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AUDIO FACTS by C. THOMAS

* HOWELL CO.'S

ALL TAPED UP!

The Howell Company of El Paso, Texas, estab-
lished in 1950 as a general TV-radio repair shop,
began easing away from TV into hi-fi about 1954. By
1957, when they dropped TV entirely, they'd already
spent a full year on their present job—selling and
servicing tape recorders.

“By the nature of the tape-recorder. business, we
also include phonograph sales and service,” says
owner Tom Howell. “We service 6,000 phonos a year.
But tape is our main business.”

Howell’s sales run right at $100,000 a year. The
service department, with five full-time technicians,
grosses $50,000 a year. Parts inventory averages be-
tween $6000 and $7500, including parts for all popular
foreign makes.

When a service job hits the bench, the technician
studies the complaint carefully. If he thinks the job
is going to cost the customer in excess of $12.50, he
drops it and telephones the customer. Some instruct
him to go ahead; others consider trading in the equip-
ment, and ask him to hold off until they can come to
Howell’s. Names in this second group are relayed to
Fred Willems, sales manager, who handles the situa-
tion personally after being briefed by the technician.

school.
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recording of daughter’s part in

Customer listens in sales room
o) e il G while Tom Howell plays tape
school performance.

Bench techniclans handle a re-
cording session at a local high

“We trade for anything electronic,” says Willems.
“If we can gross $10 on a trade-in, we are satisfied.
We prefer to move our stock fast, rather than to hold
out for a larger profit margin.”

Most equipment is purchased on time payments,
with credit handled by finance companies. Delinquent
accounts are few, and repossessions are almost un-
known.

Service Routines

Recorders and changers being bench-serviced are
stripped down for a complete cleaning and lubrica-
tion, if they are more than about a year old. Dry
motor bearings, and deteriorated drive belts or idler
wheels—both sources of objectionable noise—are often
found.

“We always clean and demagnetize the tape heads
as a free service, even if the repair is only a tube
replacement,” says W. D. “Scotty” Scott, service
manager. “On professional or semiprofessional units,
the bench serviceman also checks the bias on the
record head and its azimuth alignment.”

Custom Sound Recording

A little over a year ago, Howell’s ventured into the

commercial recording field, seeing unlimited possi-

THE HOWELL Co
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bilities for making contacts to boost the sale of equip-
ment and increase the service department’s volume—
“ . .. besides picking up the additional profit from the
sale of tapes and platters as we go along,” says
Howell.

The company is franchised by Century Records, a
West Coast disc-pressing firm, which works from
master tapes recorded by local high school bands,
college bands and orchestras, choral groups at both
schools and churches, and other instrumental and
vocal groups. The musical programs are recorded dur-
ing a performance, as a rule—rarely at a rehearsal.
Whenever possible, Howell’s has a prominent display
of music systems, tapes, and records at the entrance
to the auditorium, with Tom alongside to answer all
questions.

Requests to play back the recordings immediately
after the performance are squelched, since both the
participants and the recording technicians are usually
ready to call it a day. Tom explains, “We return at a
prearranged time, when the performers are convened,
and play back the tape via one of our professional or
semiprofessional units.” Later, performers or parents

Several bench technicians are
kept busy servicing recorders
and phonographs.

Simple AM tuner—just an RF
tank circuit and
tector — supplies

crystal de- [>

amplifier-test

often come back to Howell’s to hear the recordings
again and buy copies on discs or tape.

Tom says, “It’s seldom we gross less than $300 on
a session.” At the high school in Deming, New Mexico
(population 5,000), he sold $880 worth of tapes and
platters on one job. A session with two churches at
Albuquerque brought in $1210. Another time, he
worked out a program with Austin High School in El
Paso to sell a thousand records at $1 each, with $350
going to the school for a fund-raising project. This
record contained highlights of the school year, as
taped by a journalism student. There were school
yells, famous sayings of class members, a few bars of
a popular song rendered by “the girl most unlikely to
become a vocalist,” the school orchestra tuning up,
the band making a few off-key sounds, and a few
characteristic remarks of faculty members. This was
all edited down to 12 minutes with Howell’s help, put
on both sides of a 45-rpm disc by Century, and in-
cluded with the school’s annual.

“It was a lot of fun, and it meant $450 for us,”
says Tom Howell. “There’s no end to the possibilities
tape offers a dealer.” A

Stereo speakers like these are
being installed over all bench

positions.

Foreign brands account for o
considerable portion of How-D
ell’s tape-recorder service busi-
ness.
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Blueprints for

Qervice Benches

part 1

o0 ce oo

29 09
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You can build this one-man bench with a minimum
of effort and materials. It has a rugged surface that can
take a lot of punishment, and it is designed to let you
work with maximum efficlency. Either screws or nalls
can be used to assemble the work. Screws provide a
somewhat stronger construction, but Involve consider-
ably more work. On the other hand, nails will do the
job adequately if driven in the proper pattern (see
corner-detail drawing on next page).

A row of AC outlets along the back of the shelf is
definitely recommended, so that the line cords of the

test instruments can be kept out of the way. You may
prefer to install additional outlets along the front edge
for powering sets and soldering irons. In this case, the
top covering should be extended about two inches beyond
the front edge of the bench frame, to *“roof over” the
outlets so that the plugs will not be inadvertently pulled.

The shelf near the floor can be as wide as desired,
depending on whether you have a greater need for leg
room or fo rstorage space. This shelf should be fastened
securely to the end braces. because it is an integral part
of the bracing structure of the bench.
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NOW-FIRST TIME EVER!

The exact or equivalent
replacement for nearly every .
record player made since 1930

MASTER CARTRIDGE

SUBSTITUTION
GUIDEBOOK

by Jack Strong sese—

For ever yone who services or sells record players this
guidebook will pay for itself over and over again by:

L. saving time in locating the right replacement

quickly.

2. saving money by cutting down on the number of

cartridges you need to stock.

This cross reference guide book will help youlocate the
exact replacement or equivalent cartridge (mono or
stereo) for virtually every record player made since
1930. Even the old record players can be serviced
through the use of universal replacement. types, The
book consists of two parts, In Part I, substantially
all cartridges made since 1930 are listed, first by
numerical order, and then in alphabetical order.
This listing also shows one or more equivalent car-
tridge types and its manufacturer. Part II, lists
(60) record player manufacturers, and the model
numbers of their players, and the part number of

the original cartridge used. #288, $2.00

TUBE CADDY-TUBE
SUBSTITUTION GUIDEBDOK

MEW 1862 EDITION NOW AVAILABLE
By WA MeddEten

(Direct Receiving Tube Substitutions Only ... plus
added new feature—1300 direct CRT substitutions)

This direct substitution guide, designed to be
carr.xegl in the tube caddy, contains only direct
receiving tube substitutions-which can be made

without modification of the wiring.
This guidebook will—
® save you time
® eliminate carrying needless tube types
® enable you to select the best substitution
® minimize sales losses because you don’t have
the right tube
It will pay for itself on the first gervice calll
It contains substitutions for: e Receiving
tubes ® Ruggedized tubes ® European-to-
American tubes e American-to-European
tubes ® Cathode-Ray Picture tubes.

Cat. #299 . . . still only 90c
CAUTION—You can't afford to be withaut this book!

HOW TO AVOID LAWSUITS IN TV-RADIO-APPLIANCE
SALES & SERVICE by Leo DParker. ", ., . A valuable
«+ +"’—ELECTRONICS WORLD,
® When can a serviceman collect for repairs ?
® When is a service guarantee enforceable ”? ® When
ean a serviceman demand cash payment? ® When
does a lien protect a serviceman? ® How can a
knowledge of contract law earn profits? ® How
valid are written contracts? ® What are the insur-
ance laws? @ These are just a few of the vital ques-
tions that are answered in this book written by an
experienced lawyer, It covers many situations that
you may face if you sell equipment, enter a home to
service it or receive equipment for servicing in vour

I for the technici

shop. #283, $1.00.

You can depend upon any of the direct substitutions in

INTERNATIONAL TRANSISTOR SUBSTITUTION GUIDE-
BOOK by Keats A. Pullen, Jr. Eng. D. (Scientific
Staff, Ballistics Research kabs.,, Aberdeen Proving
Grounds) direct substitutions only ‘‘possible sub-
stitutions deemed doubtful”, that is they work only
thus, substitution
guide Is o ‘safe’ gulde.” — INDUSTRIAL ELECTRONIC
ENGINEERING AND MAINTENANCE. It's complete and
comprehensive — lists 4500 direct substitutions com-
prised of American, Japanese, British, French,
German, Dutch and Italian transistor types. In-
cludes both triodes and tetrodes, Not only are the
direct electrical substitution shown, but case styles,
dimensions and basing diagrams for the original

in some cases, were omitted . . .

and substitute also are given, #276—$1.50.

At your Electromic Parts Distributor,
or order direct from publisher.

~ JOHN F. RIDER, PUBLISHER, INC.
Rider division of Haydea Publighing Ca., Inc.
1165 Wast 14th Street, Now York 10 N, Y.
Im Canadas Charles W, Poisten, Ltd,

B8 Bacine Rd., Roxdale, Ont.

Automatic Brightness Control

(Continued from page 37)

270V

270V

T0 K OF CRT

Fig. 6. Video circuit when S1 is off.

the voltage divider from R8 through
R12 to place less resistive isolation
between the cell and the CRT cath-
ode. Now the light-sensitive cell can
affect the cathode voltage on the
CRT, as you will presently see.

In Fig. 7, the resistive networks
of Fig. 5 have been combined and
simplified to show how they affect
the CRT cathode when the auto-
matic brightness circuits are in op-
eration. The B+ supply voltage is
dropped across the R8&-R9 resis-
tance, and then applied to a series-
parallel arrangement. One parallel
leg consists of the cadmium sulfide
cell R4 and the plate resistance of
V1, the other is made up of R11
and R12. The CRT cathode is con-
nected directly to the junction of
R11l and R12.

The operation of this brightness-
control circuit is relatively simple.
When light strikes the element of
cell R4, the resistance drops in pro-
portion to the amount of light. This
lowers the resistance of the entire
parallel network, causing the volt-
age at point A to diminish. Conse-
quently, the voltage at point B (and
the CRT cathode) decreases, mak-
ing the cathode less positive and in-
creasing the CRT beam current.
Thus, a change in light on the cell
causes a corresponding change in
CRT brightness.

The circuit of Fig. S exerts two
forms of control over the contrast.
Fig. 8A shows how the cadmium
sulfide cell operates with the con-
trast control to alter the video-sig-
nal level. When light is falling on
the element, the resistance of the
cell R4 is low enough that its paral-
lel resistor (RS in Fig. 5) can be
overlooked. R4, R6 (the contrast
control) and R7 form a voltage di-
vider across the video load L1-R2.
As the light on the cell increases,
its resistance decreases and permits
more of the signal voltage from the

Fig. 7. Automatic brightness control.
video amplifier to be developed
across contrast control R6. This in-
creases the video coupled by C5 to
the CRT, and adds more contrast to
the picture.

In order to effect a more linear
change of the picture contrast, a sec-
ond form of automatic video control
is provided. Fig. 8B shows a sim-
plified layout of the secondary con-
trol arrangement. This arrangement
controls the screen voltage of V1
and, as a result, the video gain in
V1.

When the controlling resistance
Rc lowers in value (due to light on
the cell) more plate voltage is ap-
plied to the video amplifier V1, and
the tube might add some distortion
to the video signal. However, the
voltage at point A and the screen
also decreases because of voltage-
divider action, and the amplifying
characteristic of V1 is altered slight-
ly. This compensates for any non-
linearity introduced by the increased
plate voltage, and assures a proper
balance between contrast and bright-
ness during Muagic Eye operation.

More Voltage Dividers

DuMont provides automatic
brightness and contrast control in a
circuit arrangement shown in the
simplified schematic of Fig. 9. When
ABC switch S1 is off, R5 and Ré6
(point A) set the normal screen
voltage for V1, and the light-sensi-
tive cell circuit is disabled. For man-
ual control of brightness, the cath-
ode of the CRT is connected
through R17 to the slider of R16,
the brightness control. R16 chooses
the cathode voltage for the CRT,
setting the brightness level of the
raster. Normal ‘video is chosen by
the slider of contrast control RO,
which couples the video signal to the
CRT cathode via C3.

The automatic action is the result
of voltage dividers in the supply
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BUY
: “ET”

ET-7

! Hi-POWER
f AMP-PNP

THE TRANSISTOR LINE THAT TUNG-SOL TAILORED TO YOUR NEEDS

B LOW INVENTORY M HIGH TURNOVER

B RELIABILITY Bl PROFIT
B CUSTOMER SATISFACTION
“ET” is your guide to the compact
transistor line engineered and pack-
aged specifically for entertainment re-
placement. You can make just about
every radio and TV replacement from
only a handful-size inventory. Eleven
PNP and NPN types replace hundreds
of older numbers.

Each package is plainly marked with
the type of service as well as the part
number to save you time in selecting
the units you need. Every Tung-Sol

transistor is fully warranted. Tung-Sol
takes your responsibility seriously and
spares no effort to provide the very
highest in transistor performance. So
make your transistor purchases with
an eye to convenience, profit and cus-
tomer satisfaction. Tell your supplier
you’d rather have Tung-Sol “ET”
transistors. Write for the Tung-Sol
Transistor Interchangeability Guide.
Tung-Sol Electric Inc., Newark 4,
New Jersey

& TUNG-SOL

A TYPE FOR EVERY JOB

&
g,

o
=

PNP TYPES

Low power

ET1 Mixer/oscillator/
converter

ET2 IF amplifier

ET3 AF amplifier 6v.

ET4 AF amplifier 12v.

ET5 AF amplifier 9v.

Medium power

ET6 AF power amplifier

High powpr

ET7 AF high power
amplifier

NPN TYPES

Low power

ET8 Mixer/oscillator/
converter

ET9 IF amplifier

ET10 AF amplifier 9v.

ET11 AF amplifier 12v,
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circuits. When switch S1 is open, or
on, the voltage at point A is divided
across R4, R2-R3, R12, and R13.
If increased room lighting strikes
the cadmium sulfide cell R2, the re-
sistance of R2-R3 decreases and ap-
plies more voltage to point B; as a
result, more voltage is developed at
point C, also. The increase at point
C raises the positive grid voltage
and causes the CRT beam to in-
crease and make the raster brighter,
At the same time, the increase in
screen voltage at point B raises the

-gain of V1 so that more video signal

is sent to the contrast control and to
the CRT. Thus, light-sensitive cell
R2 controls both brightness and
contrast in a comparatively simple
manner.

In order to assure that the CRT
operates over a proper brightness
range, R11 applies a small amount
of the voltage change from point D
to the CRT cathode. This prevents
the cathode and grid voitages from
becoming too nearly the same and
causing improper CRT operation.

Troubleshooting

Troubleshooting these systems
shouldn’t be difficult if you under-
stand the circuits. A step-by-step
technique can be developed which
will apply to these and any other
automatic brightness and contrast
circuits which may crop up. The
steps in locating trouble in one of
these circuits are as follows:

(1) Switch the ABC circuit off
and adjust the manual controls for
normal contrast and brightness.
Where an ABC switch is provided,
it includes some method of remov-
ing the effect of the light-sensitive
cell from the circuit; be sure the

REDUCES IN BRIGHT LIGHT

SCREEN VOLTAGE
CONTROLS TUBE

CONTROLLED BY
CADMIUM SULFIDE
AMPLIFICATION  CELL

(B) Screen tap keeps change linear.

Fig. 8. Automatic contrast control is
affected in two ways by cadmium cell.
switch is doing this. Putting your
hand temporarily over the cell will
block enough light to cause a notice-
able change if the cell is still in the
circuit. If the manual controls can
be set normally, the brightness and
contrast circuits are okay, and you
can proceed to the next step. If not,
the trouble has nothing to do with
the automatic control action, and
should be serviced the same as in
any manually-controlled receiver.
(2) Switch the automatic bright-
ness control circuit on and note the
effect on the picture. You must keep
in mind that the levels are set pri-
marily by the manual controls, and
the automatic circuits merely vary
this original level to suit room con-
ditions. For this reason, there should
be little change from one setting’ of

the switch to the other. If a wide
e Please turn to page 49

VIDEQ QUTPUT

mnevva @ @

270V
@ 39K W\; - FOCUS

@ 220K
[ 500K
BRIGHTNESS =

220K

Fig. 9. DuMont’s automatic brightness- and contrast-controlling circuits.



THIS iS THE ANTENNA
AMPLIFIER MANUFACTURER

WHO MADE THIS TEST g
ANTENNA AMPLIFIER

COMPARISON
CHART

COMPETITOR A l
List $29.95 plus Batt. l

COMPETITOR B
List $44.95

COMPETITOR C
List $39.95

... WITH

JFD TRANSIS-TENNA
$36.95-AC and $34.95-DC List

L

1. Average gain, low band 4 db
2. Average gain, high band 14 db 7 db 9.5 db 13.5 db 15db
3. Average VSWR, input 1:15 1:2 1:25 1:2 1:1.4
4. Average VSWR, output 1:1.5 1:2 13 1:2.5 1:1.4
5. Balanced input & output ferrite NO NO
_ transformer HES (INPUTONLY) | (INPUT ONLY) YES NO "'"I
6. High pass input filter YES NO NO NO YES
7. Channels where amplifier phase
shift hurts picture qualit; NONE CH. 2,3, 4 Ch.2,3 CH.2,6 NONE
8. Uses MADT 4-lead (VHF) transis-
tor with high gain, low noise YES NO NO NO NO o>
figure
9. Designed with enough power to
drive up to 6 TV or FM sets YES NO NO HBs YES
10. Two section power supply filter YES NO YES NO NO o
11. Circuit stability (won’t oscillate) EXCELLENT FAIR POOR GOOD EXCELLENT

supply

1. AC receptacle on Power Supply
for plugging in TV YES NO NO NO NO il
2. Polarity and Gain Control switch YES NO NO NO NO k3
o . YES (NOT EASILY
3. 3-way amplifier mounting INSTALLED WHEN
bracket that is easily mounted
anyplace from antenna boom to YES NO AMPLIFIER IS RE- YES NO
TV set REMOTED FROM
ANTENNA)
4. Rectifier, fiflter condenser and BATTERY TYPE
‘ power transformer in power unit
ir:§f{ead of up on antenna am- YES POWER SUPPLY YES NO YES
plifier
5. Electric Power Supply with AC
isolation transformery YES NO YES YES YES
6. No-strip terminals on both input OUTPUT OF
;gae:l;tup:glyﬂ amplifier and YiBS YIES AMPLIFIER ONLY YES NO
7. Number of set outputs on power 2 4 4 2 4

1. List price 29.95 + BATT. $36.95-AC and $34.95-DC List
2. Dealer net price 20.97 19.00 + BATT. 28.77 26.63 Y b
3. Compact, set-up display carton YES NO NO NO YES
4. Nationally advertised to your

customers YES NO NO NO YES
5. Cost per year to operate 27¢ B/;%EQESJL%‘%S& 27¢ 27¢ 27¢

HAT COMPETITION FORGOT(?)

JFD

AMPLIFIER

THE JFD SPECIFICATIONS

transis-

GI8TERID TRaDI mamR

Ferrite transformer is used in JFD amplifier input only.
Not needed in output because the output circuit has
been designed for 360 ohm balanced operation.

MADT denotes “micro-alloy diffusion transistor” pro-
duction technique. JFD uses PADT denoting ‘‘post-alloy
diffusion transistor” production technique. Both types
are 4-lead VHF transistors with high gain, low noise
figures.

JFD power supply is designed to provide more than
adequate filtering under standard load. Why use two
filters when one better filter will do as well? With the
bonus of fewer parts that minimize servicing needs.

Why add something not really needed? Almost all AC
outlets are duplex types nowadays. Besides, power
supply and amplifier will always remain “on” if TV
set is plugged into built-in AC receptacle. JFD “sen-
sible” engineering provides you with “on-off” switch
so amplifier can be turned off when TV is not being
used.

No gain control is needed in JFD amplifier since it is
designed and tuned for maximum gain on all channels
at all times. Moreover, if a local signal is strong
enough to require attenuation, why penalize all the
other channels by turning down the gain control?
Instead, JFD engineers recommend that.the service-
man pad the offending channel only, leaving all the
others to come in with maximum gain.

Neither is a polarity switch needed. Polarity is set
at time of installation. Why offer the TV viewer a use-
less polarity switch? If he or one of the family should
accidentally reset the switch, it means a needless call-
back at the serviceman’s time and expense.

It's common sense to provide a minimum of neces-
sary operating controls for the use of the consumer.
The fewer the controls the smaller is the possibility of
trouble with consumer handling of unit. This is part of
JFD engineering philosophy.

Because the best place for the amplifier is at the
antenna terminals. Why defeat the very purpose of an
amplifier by attaching it any place but the right place?
— at the point of highest signal-to-noise ratio — the
antenna’s take-off points. Be it single-driven, twin-
driven, stacked-conical, Yagi or any other antenna de-
sign, that’s where the JFD amplifier goes.

No-strip terminals are used only on output of JFD
amplifier and JFD power supply. The input to JFD ampli-
fier is effected through indestructible heavy gauge
solid aluminum busbars which attach directly to an-
tenna terminals. {One less potentially troublesome twin
fead connection.)




Automatic Brightness Control

change occurs, it is likely there is
some defect in the ABC system.

(3) In a semi-darkened room, or
with a shade over the light-sensitive
cell. adjust the manual controls for
proper viewing. Be sure the contrast
and brightness have a normal gray-
scale relationship; use a test pat-
tern if one is available. A piece of
white double-weight cleansing tis-
sue makes an excellent shade during
initial adjustments in a very bright
room; this allows the cell resistance
to remain about 40K or 50K, and
results in more accurate adjust-
ments. However. be sure you allow
for the fact that room light can cast
a glare on the CRT screen, causing
a properly-adjusted picture to ap-
pear slightly faded under these con-
ditions. When you remove the paper
shade. the picture should increase
markedly in both brightness and
contrast.

(4) If no change is noted in the
picture from a bright room to a
darkened one (or a shaded cell),
you must look for trouble in the
automatic circuits, The light-sensi-
tive cell is the most likely suspect. so
check its operation first. It usually
has a long set of leads which plug
into the chassis at some point: these
leads can be unplugged and the cell
removed for tests. Or, if you prefer.
just unplug the leads and take meas-
urements across the ends of the
leads. with the cell in its mounting.

An ohmmeter provides the easiest
way to check these units. Those cells
most commonly used will show a
resistance of several megohms in
completely dark surroundings (hide
it in your coat pocket). In ordinary
room lighting, the resistance drops
to a few thousand ohms. or perhaps
10K. In bright lighting, or with a
flaghlight shining directly on the ele-
ment. the cell drops to a value of
200 or 300 ohms. If these light
changes resuit in the proper resist-
ance variation, the cell can be con-
sidered okay.

(5) Checking voltages in the DC
divider arrangements of the auto-
matic circuits is the next step. In the
circuit of Fig. 4, for instance. points
A, B and C each develop certain
voltages during “bright™ operation,
which change during “dark™ opera-
tion. If one of these voltages does
not change. or is very far from its

(Continued from page 44)

usual level, you can assume some
trouble exists in the associated
divider network.

In Fig. 4, you will notice two pos-
sible connections to the CRT first
anode—one to B+ and another to
the boost voltage. This is because
CRT’s have varied characteristics,
and to obtain a suitable brightness
change, either voltage may be
chosen. If this circuit fails to pro-
duce a change in brightness or con-
trast with a variation in cell illum-
ination, try moving the tap to the
other voltage; in many instances,
this will solve the problem.

The circuits of Fig. 5 include a
complicated network of voltage
dividers, but Figs. 7 and 8 will en-
able you to find the most important
voltage points. Point A is the junc-
tion of RY and R11, which you will
note from Fig. 5 is at switch SI.
Point B is the CRT cathode.

The same voltage-analysis™ tech-
niques apply to the circuits of Fig.
9. The key test points are A, B, C.
and D. Of course. the manual
brightness control and contrast cir-
cuits are more or less conventional,
and need no further explanation.

(6) In connection with voltage
checks, don’t overlook the fact that
improper voltages can result from
defective capacitors in a circuit, as
well as resistors which have changed
value or become otherwise defective.
For instance, in Fig. 9. C2 or C4
could drastically alter the CRT grid
bias if either capacitor were to be-
come leaky or shorted. This. of
course, would alter the brightness,
possibly even making the CRT com-
pletely black. A leaky C3 would
apply too much positive voltage to
the cathode, with similar results. In
Fig. 4. C4 or CS5 could cause trouble
with the brightness levels, if either
became defective.

Summarizing

When you learn to consider auto-
matic brightness and contrast con-
trols as variable divider networks,
their mystery is gone and they sud-
denly become very simple to service.
If you learn these basic circuits, and
the function of each divider network
in the over-all action, you will have
little trouble diagnosing the cause of
failures in these circuits or in similar
circuits which you may encounter in
the future. A

TV TIPS
FROM TRIAD

NO. 16 IN A SERIES

“Where’s Joe?” asked parts salesman
Al

“Reading up on electrolytics, I sup-
pose;’ smiled Bill, the Senior PTM.

“How’s that?”

“Well, Joe got this 19-inch portable
job that was keystoning. Right away,
he says to himself it’s got to be the
yoke. But it wasn’t, and he fooled
with that thing for the longest time.
He’d still be at it if I hadn’t pointed
out that a lot of new 19- and 23-
inchers use the B+ boost voltage for
the vertical output stage rather than
the B+ source’

“Has to do with giving you enough
vertical scan on the big CRT’s,
doesn’t it?” said Al

“Right. In a lashup like that, they’ve
got a filtering capacitor, usually an
electrolytic, to take care of the hori-
zontal spike coming from the B+
boost voltage source. When this ca-
pacitor opens the filtering action
drops. This causes the spike to show
up at the plate of the vertical output
stage and in the vertical yoke coils.
The rest is simple. You lose some in
the vertical and horizontal sweeps
and it’s just like a keystone from a
flubbed out yoke!

“Hmm]’ said Al slyly, “I guess Joe
will make a better Keystone cop from
now on?’

MORAL: Don’t knock the Triad
Y-66-1 until you’ve checked out the
filtering capacitor. In the meantime,
get on Triad’s permanent mailing list
and receive the new catalog TV-62 as
well as other helpful literature.
Write Triad Distributor Division, 305
No. Briant St., Huntington, Indiana.

A DIVISION OF LITTON INDUSTRIES [E
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LET’S

GET

THE RECORD
STRAIGHT

A JFD competitor is currently circulating the
“unbiased” antenna amplifier comparison chart
shown on the right, This enlightening analysis
{not surprisingly) claims the competitor's
amplifier superior in every respect.

However, my competitor overlooked (?) one
important detail.

HE CONVENIENTLY OMITTED THE
JFD TRANSIS-TENNA AMPLIFIER.

| am not surprised, but | am disappointed at my
competitor’s oversight.

Just for the record, only the JFD transistorized
amplifier has the unique and desirable feature
of mounting directly on the dipole terminals at the
point of lowest noise level. It is available as a
built-in part of 16 JFD Transis-tenna antennas.
It is also used as an “add-on” amplifier that is
universally adaptable to any other antenna be it
inline Yagi, conical or otherwise. In my opinion,
this versatility makes the Transis-tenna the best
of the “add-on"” amplifiers.

| had believed that the members of the antenna
industry had outgrown the need for such so-called
“authentic” comparison charts. At this point,
however, | feel that every distributor and dealer
is entitled to know the complete story. So with
apologies to our competitors, we are reproducing the
data from his chart with the JFD features added.

| invite your review of the now complete analysis.
Judge for yourself which is truly the best “add-on”
antenna amplifier in value and performance.

JFD ELECTRONICS CORPORATION

Edward Finkel,
Vice President — Sales

Open this flap for the comp/ete
“add-on” amplifier story...
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AMPLIFIER FEATURES OUR COMPETITION NEGLECTED TO MENTION!

JFD supplies 300 ohm male JFD power supply employs JFD multi-set distribution

|
- '% ~— and female twin lead f ~ on-off switch for viewer’s ! system uses low-loss ferrite
- 1 connectors for 4-set . "f% convenience and use when core transformer circuit..
[Sete operation or to provide : V sat is shut off, (Also used ) ) not lossy resistor de5|gn
A3 four different locations osead by competitor A) ¢ such as that of our
where set(s) can be used. competitor's.

mzﬂ]

e “‘,\‘\\\\\\ JFD amplifier is corrosion- - Only JFD offers choice of 2 _ Only JFD provides you with
4 RIS R resistant. It is constructed 2% AC ‘or DC operated amplifier 6 w:%{ < the widest selection of

& of aluminum busbars, (excellent for accessible electronic Transis-tenna
v butyrate housing and an attic installations). antenna-amplifier-
\mdlted steel terminal plate. L distribution systems
l|1| that helps you make every

antenna sale a profitable
Transns tenna sale.

Only the JFDtrans-s tenna amplifier mtegrates
itself into your antenna system

The Transis-tenna is the only amplifier designed to be an electrical and
mechanical built-in part of the antenna.

JED mounts its amplifier at the point of highest signal-to-noise ratio.
You do not attach it to the mast, or the crossarm, or at the set—but at
only one place, the right place—directly to the antenna take-off points.
That is why you get no makeshift straps, clamps or brackets with the
Transis-tenna. And for all-new antenna installations, JFD offers you the
choice of 16 different Transis-tenna systems complete with integrated
amplifier, antenna, power supply and set-coupling units. You pick the
right electronic antenna package, perfectly matched to the location .

Only the transis-tenna
amplifier converts any antenna
type into a truly electronic
antenna system!

. N
N \\‘ X

o p. \¢ { ~
The Transis-tenna amplifier mounts directly to the take-off paints of any: “‘ STACKED ,
ol BROADBAND ARRAY |
antenna in 30 seconds. i

JED invites your on-the-job comparison of the design and performance advan-

NUW PROVE THE TRANS'S'TENNA’S tages of the Transis-tenna. See for yourself why more quality-conscious, per-
for - ious, profit- i ice-dealer: itching to the JFD
SUPERIUR PERFURMANCE -m YUURSELF' Tora?:;:_:teeﬁ:sacg;siﬁgrr‘o1 conﬁflous service-dealers are switching to the

M YOUR

JFD DISTRIBUTOR
TODAY FOR
transis-tenna

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenue, Brooklyn 4, N.Y.
JFD Electronics-Southern, Inc., Oxford, North Carolina
JFD International, 15 Moore Street, New York, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada




QUICKER SERVICING
by Art Margolis

ORPING

WITH

G,k

In its simplest terms, a Service
Call Repeat Law might be stated,
“Callbacks are inversely propor-
tional to your skill as a TV tech-
nician.” Such a rule is true as far as
it goes, but it doesn’t give the en-
tire picture — not by a long shot.
For it is also true that most TV’s
you accept for repairs have more
than a single obvious trouble. More
often than not, a receiver that has
been in use for a few years has de-
veloped many worn spots. Weak
tubes, leaky capacitors, changed-
value resistors, and assorted other
faults in addition to the primary
trouble are likely to be found on al-
most every repair. You are not
usually summoned till the TV has its
proverbial tongue hanging limp.

No matter how much the set own-

s
]

TS ar

ACKS

er may have neglected his receiver,
he isn’t inclined to tolerate neglect
on your part. To protect yourself
against callbacks, you must not only
repair the primary trouble, but root
out all the secondary ailments as
well. If you do not, you increase the
probability of callbacks — it’s as
simple as that. Our outfit has been
doing its best to eliminate these
money-losers, and we have been able
to reduce our callback percentage
to a practical minimum. I'll de-
scribe our technique in some detail,
so you’ll be able to glean some in-
formation that you can use to your
advantage.

Passing the Time of Day

With the pressure of a busy

Fig. 1. Repaired sets are given six-hour "air check’’ to reduce callbacks.
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schedule constantly prodding you
along, you probably feel you can't
afford to dawdle on house calls.
However, a little “passing the time
of day” doesn’t hurt; in fact, it will
pay off in reducing your callback
percentage.

For instance. one day 1 was out
examining a Silvertone console with
doors. The set owner a genial,
unkempt woman — greeted me at
the door and immediately began a
rapid stream of talk. By the time 1
arrived at the TV and leaned over
to open the doors, 1 knew that her
daughter had three geniuses for chil-
dren and an Army sergeant for a
husband.

I asked her what was wrong with
the television. Then she took many
more words to explain that it was a
little slow in coming on, and that it
had horizontal - frequency trouble
when the picture finally did appear.

I pulled open the doors, and to
my surprise, the TV was playing
merrily. She informed me that she
had turned it on in anticipation of
my arrival.

I removed the back and installed
my cheater cord. As the picture re-
turned, it did take awhile to pull in
horizontally. 1 rapped the 6CG7
horizontal oscillator with the eraser
of my pencil. The lines went wild.

I tapped the 12DQ6 horizontal
output, too, as a matter of course.
The picture flattened into a vertical
line, disappeared, and then snapped
back. I replaced both tubes, and
horizontal sync was much firmer.

She said, “Every time I change
the channel the TV squeaks.” 1
clicked the channel selector and
recognized a microphonic noise. The
12W6 audio output tube was the
culprit. When I replaced it. the
squeak was gone, and I felt the re-
pair was complete.

As 1 wrote up the bill, T casually
asked, “Think, now — is there any-
thing else about the TV that dis-
turbs you?”

She said, “Only the squeak.” but
then continued in a matter-of-fact
tone with this astounding statement:
“I'm so glad 1 won’t have to turn
on the TV the night before to watch
it in the morning!™

I shook my head. “Would you re-
peat that?”

She repeated, “It takes a little
long for the TV to come on—about




CcCoLOR

FIX OVER 90* OF ALL
TV COLOR TROUBLES
WITH THIS SENSITIVE
TUBE TESTER

THE NEW SENCORE

MIGHTY MITE |l 4

Thinking of buyving equipment for
servicing? Here is the tester that you should place

number one on vour list. Why?

alone will help yvou repair over 90% of all color TV receivers.

color TV

Because this tester

Faulty tubes cause over 90% of all color TV troubles because the
ma1011tv of color tubes have high impedance grid circuits. To detect faults in these critical tubes, sensitive
orid circuit checks are essential. The Mighty Mite checks for grid leakage as high as 100 megohms or as
little as .5 microamps of current. Large expensive testers and the drug store type offelmg only 2 or 5
megohm leakage checks will pass these critical tubes as good. You can find these tubes in a jiffy with the

famous Mighty Mite . . .
money too.

give real service to your new customers with color receivers . .

MODEL TC114

6750

. and make more

Typical high impedance circuits like these, need the Mighty Mite for accurate checks

INADEQUATE RED

HIGH  6CG7 &
'MPGE&’BNCE TO RED GUN
> ]

[a]

=

=

- F11 VOLTS  I386 VOLTS

RCA & ADMIRAL R-Y AMPLIFIER

If this tube draws as little as 2 micro-
amps of grid current, the bias is upset
2 volts causing reduced red signal. To
correct this, you may go to all the
trouble of readjusting the red gun when
the Mighty Mite, with its high sensi-
tivity grid check, would have indicated
the tube bad, saving you this trouble.

INADEQUATE GREEN

HIGH 6FQ7
IMPEDANCE =
GRID GREEN
GUN

386 VOLTS
~11 VOLTS

1 MEGOHM

RCA & ADMIRAL G-Y AMPLIFIER

If this 6FQ7 tube starts to draw only
2 microamps of grid current, the tube
bias will be upset 2 volts because of the
high impedance one megohm grid re-
sistor. An old fashioned tube tester, or
drug store type that requires 25 micro-
amps of current to indicate the tube as
bad, would pass the troublesome tube
as good.

INADEQUATE BLUE

s

6FQ7
HIGH IMPEDANCE
GRID :—1::_ TO BLUE GUN
=l ™
(o]
st 386 VOLTS
=

¢ 11 VOLTS

RCA & ADMIRAL G-Y AMPLIFIER

Conventional tube testers will not show
this tube bad until it develops a change
of 25 volts positive bias in circuit. The
Mighty Mite will find it as soon as it
starts to cause poor color mixing.

COLOR INTERFERENCE
150 K.

BAWBA

T0 CHROMA
TAKE OFF COIL

TO FLYBACK
TRANSFORMER

= THRESHOLD|CONTROL

RCA & ADMIRAL COLOR KILLER

If the tube draws only 1 microamp of
current through this 10 megohm grid
resistor the bias will be upset 10 volts
restricting operation of the color killer.
Color signal will interfere with black
and white programs. The Mighty Mite
will locate this faulty tube in a hurry
while old fashioned testers will pass it
as good.

10 MEGOHMS

Checks them all, including the New
RCA Novars, Nuvistors, Sylvania 10 Pin,
GE Compactrons, and picture tubes too.
A real money maker for servicing color,
black and white, radio, Hl Fi.

Available at Electronic Parts Distributors * Manufactured by Sencore ‘Inc., Add:son, .
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NEW SAMS BOOKS

BRAND-NEW! 4th Edition of ®
the Famous Howard W. Sams

Tube Substitution Handbook
_ Still Only $1.50

ihs

% Includes Over 1400
New Substitutions

% Brand-New Section
on Subminioture Tubes

This newest edition is more
valuable than ever! Now lists
more than 6,600 DIRECT sub-
stitutes (1400 more than in
i prior volume), including new
section showing substitutes for
over 250 subminiature types. 3050 substitutes for
1758 receiving tube types. 242 industrial and 622
European substitutes for American receiving types;
530 American substitutes for European types. Pic-
ture-tube substitutions now include 43 new types
(508 total) and over 1900 DiIRECT substitutions. A
“must” for every tube caddy and service $150
bench. 112 pages; 514 x 834”. Still only. ... ... I

Transistor Radio Servicing Made Easy

Wayne Lemons has written the first completely
practical book on the subject—based on nearly a

year of his own experience in perfecting a technique
to insure profitable repairs. You get the benefit of
his experience—no ‘‘hole and electron” theory—
but solid, practical circuit explanations and servic-
ing procedures that will help you repair almost any
transistor radio in minutes. The final chapter alone,
on parts procurement and substitution, is well $195
worth the book cost. 128 p.; 514x814". Only ... ]

FM Multiplexing for Stereo

The most up-to-date volume on this brand-new
broadcasting technique. Leonard Feldman expertly
describes the new receiver and adapter designs, as
well as the problems of converting existing sets and
developing new servicing and alignment methods,
8 fact-packed chapters cover the FCC-approved
system, converting present sets, servicing multiplex
circuits, adapter alignment, typical circuits, s 50
etc. 128 pages; 5% x 8%". Only............. 2

Basic Electronics Series: Transistor Circuits

Capt. T. M. Adams completely explains basic tran-
sistor circuits. As in his previous 3 volumes, 4-coLor
circuit diagrams show you exactly what actions
take place during every moment of operation.
Each and every electron current is unmistakably
identified, as are the changes each undergoes in
actual operation. Covers: Transistor Physics Sim-
plified; Special Techniques & Definitions; Oscillator
Circuits; Amplifier Circuits; Detector $

Circuits. 128 p.; 5% x 8%4”. Only. ..... ... .. 295

Single-Sideband Communications Handbook

Only book of its kind. Harry D. Hooton presents
much previously unavailable data on this important
subject—invaluable to anyone in communications,
including engineers, hams, and technicians.
Describes single-sideband development, carrier sup-
pression, carrier generators, speech amplifiers and
filters, balanced mixers and converters, linear power
amplifiers, SSB receivers, tests, measurements,

etc. 320 p.; hardbound; 534 x84, Only. - " . 6%

HOWARD W. SAMS & (0., INC.

: Order from your Soms Distributor today, or mail
8 to Howord W. Sams & Co., Inc., Dep?. D-32

B 1720 E. 38th St., Indionapolis 6, Ind.

9 Send me the following books:

M [ Tube Susbstitution Handbook, Vol, 4 {TUB-4)

@ O Tronsistor Rodio Servicing Mode Eosy {TRE-1)

8 [J FM Multiplexing for Stereo (FMS-1)

[ Basic Electronics Series: Tronsistor Cir. {BET-1)

[ Single-Sideband Communications (SIH-1)

{350000300660600000 enclosed. [ Send Free Book List

ity. Zone. State.

IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 @
® @@ (outside U.S.A. priced slightly higher) ® o = el
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eight hours. I turned it on last night
so you could fix it this morning.”
I sighed and removed the back once
more.

Awhile later I was done. A 200-
mfd power-supply filter capacitor
was in bad shape — apparently so
bad that it took eight hours to build
up a full charge. I replaced this part,
and sidestepped a recall — thanks
to dawdling and talking.

Check-Out in Shop

Another callback-cutter is a good
check-out on all bench jobs. Our
procedure is simple and effective:
We let the repaired sets play con-
tinually for about six hours on the
rack shown in Fig. 1. At the end of
about three hours, we test the op-
eration of all the controls and test
the tubes for defects. At the end of
six hours, we check the controls
once again. If everything is AOK,
we turn the set off and deliver it.

I’d say that at least 50% of the
TV’s on checkout require some type
of alignment, adjustment, or tube
replacement during the air check.
Also, at least 10% require an addi-
tional component replacement or
more bench analysis — like the 217
G-E 21C102 that appeared in the
shop with a tag labeled, “No verti-
cal sweep, check lin pot.” When it
first arrived, I followed the message
from the outside man and checked
the vertical-linearity control. It was
one of these little screwdriver-
slotted affairs similar to a buzz con-
trol. The customer had been in there
with a screwdriver; the wiper arm
was turning but not making contact
with the resistive element.

I quickly installed a new pot and
turned on the TV. There was no
more trouble with vertical collapse;

o BN, § .
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Fig. 2. High - resistance solder

joint
here caused vertical-linearity problem.

the picture spread out fine. When I
checked out the rest of the TV, it
looked good, so I put it on the
check-out rack.

At the end of three hours, I
routinely examined the set. The
raster had shrunk some on the top
and bottom. I restored the full sweep
by tenderly adjusting the new lin-
earity pot. A few minutes later, I
glanced over at the G-E and saw a
headless man on the screen. The
scanning lines near the top were
wide enough to put a finger through.
I readjusted the pot and all was well
once more, for about five minutes—
then the top and bottom came in
toward each other again.

Since 1 wasn’t about to gouge out
the new pot as the set owner had
done before, I put the chassis back
on the bench.

I stared at the vertical oscillator-
output tube, a 12BH7. It seemed to
be a bit dim for awhile, and then
brightened up to normal. I replaced

TV TUNERS
$!'J?

"ALLTYPES

L. A. TUNER EXCHANGE

* REBUILT OR
EXCHANGED

5 Including all parts and labor

(except broken wafers—billed at cost)

® Normally shipped same day recelved
¢ 90 day full guarantes
e U/V combinations $17.95

FREE—Il Mailing carton sent to you on request

Phone REpublic 3-9189

44171 West Jleferson Blvd,
Los Angeles 18, Califernia
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Why put off transistor circuit servicing any longer...
there's gold in them thar hills. But you must be
equipped to do the job fast and eHiciently. Here are
the tools that you will need.

NEW SENCORE TRANSI-MASTER

This Tester will analyze the entire circuit in minutes and test transistors
in-circuit or out of circuit. Here is how you can pin point troubles step
by step. with the TR110.

First, check the batteries with the 0 to 12 volt meter. If the batteries are
0.K., check the current drain with the 0 to 50 milliamp meter. A special
probe is provided so that you do not need to break the circuit. Excessive
current indicates a short; low current indicates an open stage or cracked
board. All PF schematics indicate average current.

If trouble is not located by now, isolate the trouble to a specific stage
by touching the output of the harmonic generator to the base of each
transistor and note spot where sound from speaker (or scope where no
speaker is used) stops or becomes weak. The generator becomes a sine
wave generator for audio stages to help find distortion.

If trouble points to a transistor, check it in a jiffy with the exclusive
in-circuit power oscillator check provided by the TR110. A special probe
is also provided for this.

If the transistor checks bad in-circuit, remove it and give it an out of
circuit check with the oscillator check or the more accurate DC check.
The DC check is provided for comparison reasons, experimental or engi-
neering work and to match transistors in audio output

stages. Beta (current gain) is read direct or on a good-

bad scale for service work. DEALER NET. ONLY $4950

el

BN

Tests all transistors
in-circuit or out-of-circuit

Model TR110
It’'s a COMPLETE TRANSISTOR TESTER

e SIGNAL TRACER ¢ VOLTMETER
e BATTERY TESTER ¢ MILLIAMMETER

SENCORE BATTERY ELIMINATOR
AND TROUBLE SHOOTER

NEW SENCORE TRANSISTOR
AND DIODE CHECKER

Here is a low cost tester that has become Amer-
ica’s favorite. The TRI115 provides the same
DC out of circuit checks as the TR110; leakage
and current gain. Beta (circuit gain) can also
be read direct or as good or bad. Opens or
shorts in the transistor are spotted in a minute.
The TR115 checks them all from power tran-
sistors to the small hearing aid type. Japanese
equivalents are listed also. This famous tester
is used by such companies as Sears Roebuck,

For replacing batteries during repair.

Many servicemen say that they wouldn’t serv-
ice transistor circuits without this power supply.
The tried and proven PS103 is a sure fire
answer. It can be used to charge the nickel
cadmium batteries as well. Dial the desired
output from 0 to 24 volts DC and read on
meter. Low ripple insures no hum or feedback.
Total current drawn can also be read on the
PS103, by merely flicking the function switch

Bell Telephone and Commonwealth Edison.

New circuits enable you to make service checks Model TR115 :gatmll}:ﬁmpsem"reheral(’i?;;)iiwﬁh tht; p‘:):liy l?:tl:s:;' Model PS103

Kl{g\ll(i);;ds?;ugﬁfi}é:{tihg‘c]ﬁ: ioush [eharcMane Dealer Net supplies sucg as Philco, Sylvania and Motorola. Dealer Net
) $1995 No other supply has a third lead. $1995

TR115K Available in Kit Form. Dealer Net $13.95.

ALL PARTS

SENCORE
® .

MADE IN AMERICA

Now in stock at
your Authorized
Sencore Distributor

ADDISON,

SENCORE

ILLINOIS




General Electric reporter,

Roland Kempton, makes the rounds with

the independent service dealers . . .

Don Ellis saved
30 minutes
and $3.79
because

one G-E
SERVICE-DESIGNED
capacitor takes

the place of 4
ordinary types

In minutes and money, Don Ellis and George
Bentley, owners of QUALITY TV, Kansas City,
Mo., measure some of the advantages of stocking
G-E Service-Designed capacitors. Don (shown
here) put it this way, “We didn’t stock can-type
capacitors before because we never knew what
types we’d need. Now, with just 25 or 30 capaci-
tors in stock we meet most of our requirements,
and we don’t have to make special trips to pick
up exact replacements. I figure this saves 30
minutes and $3.75 per trip.”

And according to George, ‘“There have been
many occasions, especially on Saturdays, when
we’ve been able to get the set out because we’ve
had G-E capacitors in stock. Our customers
really appreciate it, and we haven’t had a single
call back.”

Yes, it pays to stock General Electric Service-
Designed capacitors. Get full details from your
G-E capacitor distributor. General Electric
Company, Electronic Components Division,
Room 1719, Owensboro, Kentucky.

Progress Is Our Most Important Prodluct
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3RD VIDEO IF

Tt
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T
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25000
10w i
265V 140V

Fig. 3. Faulty resistor lowered volt-
age on 140-volt line; killed picture.

the tube, but the new one reacted
in the same way.

With the power off, 1 began
checking the heater line and dis-
covered the trouble when 1 grasped
the heater-ground wire coming out
of the 12BH7 socket. It was hot! I
noticed a discoloration where the
wire went into a cone-type terminal
—one of those connection points
that stick up like little spikes on
top of the chassis (Fig. 2). I pulled
on the wire, and found that it was
firmly soldered. [ turned on the TV
and continued pulling as the wire
got hotter. Suddenly it pulled loose.
The heat caused by a high-resistance
joint was doing the unsoldering. To
cure the trouble, I resoldered the
wire to the chassis itself. Can you
imagine completing this repair with-
out an adequate check-out?

Psychological Approach

Some callbacks have psychoso-
matic overtones. People somehow
. feel that if you repair their TV, it
should play perfect from then on.
If the set should develop any kind
of trouble within a few months’ time,
it is your fault. A psychological ap-
proach is needed to quell this type
of callback. You have to destroy this
laymen’s notion that the TV will
continue to play forever, and instill
the idea that sets are going to need
periodic maintenance.

I have in mind one set owner who
gets special treatment. A finicky ma-
tron who is head bookkeeper in a
large firm, she’s the type that sends
a restaurant meal back three times
no matter how delicious the food.
The last job we did on her 17" RCA
was a ‘“raster only” trouble — not
a peep from the speaker, and zero

contrast. Tubes didn’t help, so I
hauled the chassis into the shop.

I began checking voltages. When
I arrived at the plate of the third IF,
I found only 30 volts instead of the
prescribed 125. I tested the screen
grid and saw that the required 165
volts was present. Strange.

Perusal of the schematic (Fig. 3)
showed that the screen was con-
nected to the 265-volt source in the
power supply, but that the plate
voltage had a different origin—the
140-volt line. The rest was easy. A
2500-ohm, 10-watt resistor between
the two B source points had in-
creased in value to 100K.

I replaced the defective resistor
with a new one, and the TV once
more played well. It went through
the final checkout without a hitch,
so I loaded it aboard a truck and
drove to the customer’s home. From
past experience I knew that de-
livery was not going to be easy, but
I had my plans.

She greeted me warmly, and I
carried the chassis in. As I installed
it, I turned the vertical linearity pot
all the way up. As the raster came
on, she began to complain. 1 smiled,
“I haven’t made the final adjust-
ment yet. You watch and tell me
when I have it right.”

The picture was ‘way too high.
As she watched, T gradually drew
the linearity back down. She
snapped, “Hold it, right there! It’s
fine!”

Then 1 prepared for the coup de
grace. | placed my hand in the chas-
sis area and said solemnly, “Now
I'm going to make the final adjust-
ments for focus and straightening.”

I clenched my fist, not touching
anything, and grimaced. She said
“That looks a little better — now a
little bit more.” T grimaced mightily
in great effort. She shouted, “That’s
it, hold it; don’t touch it again.”

I buttoned up the back of the TV
and left her pleased. I knew I
wouldn’t have a callback there un-
less it was a legitimate case.

That’s about all there is to our
callback story. Any more attention
to detail involves unwarranted ex-
pense. All you have to do to reduce
your callback percentage is dawdle
profitably on house calls, air-check
every chassis for a few hours after
bench servicing, and use a little sen-
sible showmanship. A

Another New Servzce Aid
From General Electric

SERVICE-DESIGNED

Gapacitor Tab
Adjuster saves
time—easier to
use than pliers

“How soon can I get a couple
of them?”

That was Don Ellis’ first
comment after he tried out
this new tab adjuster. This
handy Service Aid from Gen-
eral Electric is easier to use
than needle-nose pliers—
saves time on service calls
and at the bench. The slotted
end fits over capacitor
tabs; won’t slip off. A
quick twist locks or un-
locks the tabs. 8 inches
long; plastic handle.
Here’s one of the most
useful Service-Designed
tools for the bench and in
your service case. Order
now from your G-E capac-
itor distributor or mail
coupon to Chicago ware-
house address shown.

L

T ™ Progress & Our Most Imporions Prodoct |
'GENERAL & ELECTRIC |
| General Electric Company, Dept. 171%A :
|
|

| 3800 N. Milwaukee Ave., Chicago 41, Il
| Please ship prepaid:

T ETR-2968 Capacitor Tab |
| Adjuster, $1 each.

| My check or money order is enclosed l
| for the required amount plus any sales I
| or use tax applicable in my area. |
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