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$115—0 Plus Parts ... $13.50 Maximum Total Cost

6 h{OchS STANDARD has maintained uniform

mounting centers for the last 13 years.

GU AR A N T E E Over 509, of the TV sets in existence today
have STANDARD tuners—ir the case of

most other tuners one of the 8 STANDARD

replacement models can be easily adapted

or will fit directly in place of these units.

All STANDARD replacemrent tuners
carry a 12 Month Guarantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR

IN TV IT'S SteedorX.

MORE PROFIT FOR THE SERVICE DEALER « GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD’'’S LARGEST TV TUNER MANUFACTURER

standard kollsman i~npusTries 1NnC.

FCRMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS
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Andrea
Model WFCO-VS 323-5
Chassis V3 323-5

The Andrea Royal Theater is a com-
plete home entertainment center featuring
a 23” TV, AM-FM radio (with provisions
to receive simulcast transmissions), and
four-speed stereo phono. A Garrard
Model 210 changer is housed in the phono
compartment at the left, and all opera-
tional controls are located under the
right lid. Sliding doors cover the 23HP4
CRT, a 110° tube with a bonded safety
shield.

The four-section, hand-wired chassis in-
corporates a total of 38 tubes—17 of
which are used in the TV circuits. The
television sound signal is demodulated by
a ratio detector using two diode sections
of a 678, amplified by the triode section
of the same tube, fed from there to both
channels of the sound section in the AM.
FM tuner, and finally applied to the audio
power amplifier chassis. The AM-FM
tuner also contains the off-on switch that
controls the power relay for the TV, but
if you jumper pins 2 and 3 of the tuner
power plug, you can operate the TV chas-
sis independently of the other sections.

The AM-FM tuner obtains its power
from the amplifier chassis. However, a
2Y%-amp slow-blow fuse on the rear apron
of the TV chassis protects both the ampli-
fier and AM-FM tuner. Another 22 -amp,
slow-blow fuse is in series with the pri-
mary of the TV power transformer. In
addition the sweep circuits are protected
by a Vsi-amp, slow-blow fuse located
inside the high-voltage cage.

Although the interchassis wiring is
rather complex, a diagram located on the
left panel of the TV compartment makes
it easy to trace the connections.

All sockets are identified by stamped
labels to further simplify tracing cable
connections. Notice that the TV tuner is
fastened to the cabinet in front of the AM-
FM tuner. Thus, the 6FH5 RF amplifier
and 6CG8A mixer-oscillator tubes are
rather difficult to reach. Although the
tubes used in the TV are common types,
the AM-FM tuner uses five 6BH6’s in
different RF and IF stages—an unfamiliar
sight these days.

The 40-watt power amplifier incor-
porates a Type 7199 triode-pentode, driv-
ing a push. pull pair of EL84/6BQ5 output
tubes in each sound channel.
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Emerson

Emerson Model 1542
Chassis 120564C

Although a table-model installation is
shown, this type of chassis is also found in
consoles and combinations. All models are
equipped with a 92°, 23YP4 picture tube
having a bonded safety shield. Operational
controls are mounted in a row at the
right side of the front panel, above the
speaker. Just below the channel selector
is the Magic Memory volume control-—a
conventional 1-megohm control with a
push-push off-on switch.

The chassis is made up of two separate
lightweight pieces, with long interconnect-
ing leads. The horizontal section, all hand-
wired, contains the power-supply and hori-
zontal-deflection circuits. The vertical sec-
tion consists of a single printed board con-
taining the remaining stages. A phenolic
shaft extends through the back to provide
adjustment of the horizontal hold.

A pair of slide switches, “ganged” by
means of a plastic rocker arm, function
as a distance-normal switch to control the
tuner-input signal and RF-AGC bias. The
tuner is a small turret type. Individual-
channel oscillator slugs are accessible from
the front after removal of the channel-
selector and fine-tuning knobs. However,
a 18" alignment tool ground to only 3/32”
wide must be used for making the adjust-
ments, to prevent damage to the coil forms.
The height and vertical linearity potentio-
meters are mounted behind the brightness
and vertical hold controls. These screw-
driver adjustments are accessible either
from the front (through the hollow shafts
of the operating controls) or from the
back. Two relatively new tube types are
used on this part of the chassis. They
are the 8EB8 video output and vertical
multivibrator, and the 8EMS5 serving the
output section of the combined vertical
circuit. The dual selenium horizontal
AFC diode, a common-cathode type, is
soldered into place with long enough
leads to permit attachment of a scope
probe.

The voltage-doubler power supply of
this series-string set is among the few now
using a selenium rectifier stack. The B+
circuit is protected by both a 5-ohm, 10-
watt surge resistor and a 1 6/10-amp,
type-N ‘fuse. A 1-ohm fusible resistor
guards the series filament circuit and
brings the voltage down to 95V AC as re-
quired by the tube complement of this set.
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Motorola
Model 23K40CW
Chassis VTS-569

This is the Dutchess County from the
Drexel line by Motorola. A 110°, 23GP4
picture tube with bonded safety shield is
featured in the series. The contro! panel
includes a preset fine-tuning adjustment,
push-push off-on switch and volume con-
trol, brightness and vertical hold thumb-
wheel knobs, and a tone control.

Hand wiring is employed in the 19-
tube horizontal chassis. Although the re-
ceiver is transformer-powered, it incor-
porates two pairs of 3-volt tubes—the
first and second video IF, and the sync
separator-AGC keyer and sound IF—
with each pair series-connected across the
filament transformer. A tube-placement
chart glued on the back of the high-volt-
age cage points out these unusual fila-
ment connections. Both the CRT and the
chassis can be pulled out as a single unit
after four bolts have been removed from
beneath the cabinet.

Before removing the chassis, the con-
trol panel must be unplugged or removed
from the front of the cabinet. Four %~
metal screws hold it in place. Once they
are removed, the brightness and vertical
hold control assembly must be rotated
90° counterclockwise so the thumbwheel
knobs will clear the escutcheon.

After the control panel has been re-
moved. it can be hooked onto two retainer
ears on the side frame of the chassis for
convenience in transport.

Circuit-protecting devices are exten-
sively employed in this chassis. Two fuses
are used; one is a 5-amp snap-in unit in
series with the transformer primary, and
the other is a Y2-amp, type-N in series
with B-+. The Golden Tube Sentry is a
thermal switch that keeps the B circuit
open until the tube filaments have heated.
In addition, a 12" length of #26 copper
wire is connected in series with the fila-
ment supply. A series-connected dual AFC
diode sits immediately in front of the
Tube Sentry. To the right of it is the
width coil and focus terminal board.
Three potentials are provided to obtain
the best focus. A special ringing circuit
connected to the focus lead develops a
sine-wave voltage in the proper phase to
apply maximum voltage to the focusing
anode when the beam is at the sides of the
screen.

August, 1961/PF REPORTER 3



RCA Victor
Model 211CB412
Chassis CTC11A

The nameplate New Vista Color identi CENTERING CENTERING
fies the latest RCA line of color receivers.
Although all 48 models use a 6CW4 nu
vistor as an RF amplifier, this isn’t the
biggest news concerning these sets. Their
most significant new feature is an im-
proved type of tricolor picture tube, the
21FBP22. Higher-efficiency phosphors

give a brighter picture; furthermore, the = Ploc

three new phosphors are approximately tSILICON "' a

equal in efficiency. (In earlier tubes, the RECTIFIERSs M-S -

red phosphor was noticeably less efficient P N apy WD

than the other two.) L 7 { L VERTICAL
Front-panel controls and safety-glass N2 ' PRINTED

mounting are the same as in earlier mod-
els. and the chassis itself differs only
slightly from the CTCI10. Rear-apron
mounted setup adjustments are the same
as outlined in the February, 1961 Pre
views of New Sets, and carry identical
labels. However, there is something new
on the rear apron—a circuit breaker that
takes the place of the 3¥2-amp fuse pro-
tecting the B supply.

A pair of silicon rectifiers are used in
a full-wave voltage doubler to supply 390
volts B4 at 430 ma. Although the 6EM7
combined vertical multivibrator and out-
put circuit contains only minor elec-
trical variations from the corresponding
section of the CTC10, this circuit has

10

been changed back to printed wiring. Rt o
One of the most obvious differences U GREEN YEL-GRN
between this and previous models is the 053 mu Ay Y
absence of the plastic boot covering the DRIV 8 s
CRT bell. Instead of using the old-style s00es 21FBP22
high-voltage connector and series resistor, S K+

"NORMAL" CONNECTION

the new CRT has a button-type anode

connector, like a black-and-white tube. -

The CRT cathode circuitry is also af- SERVICE- LS
B o NORMAL
fected by the change in picture-tube type. SWITCH oRTe REDYEL
In earlier tubes, the red phosphor was ELITE AN [RED
always the weakest; in the 21FBP22, how- B Mt L
ever, the phosphor efficiencies are so nearly 50000 21FBP22
identical that normal production variations Bt W
56000 27K =

among individual tubes can alter the rela-
tive strength of the three phosphors. As a
result, a certain number of the new tubes

CONNECTIONS TO CORRECT
FOR MAGENTA PICTURE

0

8 SERVICE- BLUE
are not able to reproduce a perfectly white T YEL-RED
background when used in the “normal” CREEN YELGRN
circuit (shown at the top of the accom- e $30090 uL 5L4
panying schematic). Instead, the back- ?o‘g:f:f oy
ground will have a magenta or yellow tint.
To take care of these cases, the cathode i s6000 o x

CONNECTIONS TO CORRECT

circuit can be altered as shown in the other b L

two sections of the schematic.
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VIDEO DUTPUT i ' =

Mfr: Magnavox Chassis No. 32 Series e ! o n

! ‘ CRT =

Card No: MA 32-1 el | 2

L

Section Affected: Pix. e %

i DETECTOR/ N

Symptoms: Insufficient picture contrast. . 5

' . . o

Cause: Video amplifier screen-bypass capaci- el =

tor leaky. o

What To Do: Replace C2D with 5-mfd, 350V 135V =
unit. CONTRAST

VIDEO SPEED SERVICING

See PHOTOFACT Set 497, Folder 1

M¢fr: Magnavox Chassis No. 32 Series
Card No: MA 32-2
Section Affected: Pix.

Symptoms: Adjustment of volume control
changes picture contrast. Bias on grid (pin
5) of V7 varies as control is rotated.

Cause: Shorted capacitor in audio circuit.

What To Do: Replace C34 (.015 mfd); also
check value of R39 (1.2 meg).

AUDIO QUTPUT
(7)) 6DG6GT

10
SPEAKER

135v
SOURCE

2200
2w

285v

Mfr: Magnavox Chassis No. 32 Series
Card Mo: MA 32-3

Section Affected: Sync.

Symptoms: Unstable vertical sync.

Cause: Open capacitor section in printed inte-
grator network K1.

What To Do: Add a .022-mfd, 400V capaci-
tor from terminal 7 of K1 to ground.

TO HORIZ AFC

PF REPORTER for August, 1961, Vol. 11 No. 8. PF REPORTER is publishcd monthly by ~"Howard W, Sams & Co., Inc., 2201 E. 46th St., Indianapolis &,
Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada $4.00, $7.00, $9.0G. All other
countries: $5.00, $9.00, $12.00. Current single issues 35c each; back issues 50c each.
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See PHOTOFACT Set 497, Folder 1
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FROM PLATE HORIZ RETRACE
OF VIDEO OUTPUT | BLANKING

2270k

w wchJ B

PICTURE TUBE

19 17DKP4 |

See PHOTOFACT Set 497, Folder 1

Mfr: Magnavox Chassis No, 32 Series
Card No: MA 324

Section Affected: Pix.

Symptoms: Insufficient brightness.

Cause: Leaky coupling capacitor in video
amplifier circuit.

What To De: Replace C23 (.1 mfd—400V),

Mfr: Magnavox Chassis No. 32 Series
Card No: MA 32-5
Section Affected: Pix.

Symptoms: Vertical retrace lines visible in
picture.

Cause: Vertical blanking capacitor open.

What To Do: Replace C25 (.0033 mfd —
600V).

mmf
il 4= S D
I ah
280V ) s <
BRIGHT(;‘JKESS e 530v2'5 meg
20
TOSINC 135 vk, | GO
SEP
RETRACE
BLANKING
FROM
VIDEO
OUTPUT
'y
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RETRACE EUR
BLANKING
530V
&) BOOST PICTURE TUBE
.0033‘[ A 17DKP4
VERT 530V
RETRACE BOOST
BLANKING
10000
mmi
0
l 1= voLume
470 CONTROL
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275v
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)
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470K

|
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Mfr: Magnavox Chassis No. 32 Series 1
Card No: MA 32-6 i
Section Affected: Sound. ! I

Symptoms: No sound. Low voltage on screen
grid (pin 6) of V6.

Cause: Open screen resistor in audio detector
circuit.

What To Do: Replace R37 (6800 ochms).



VIDEO SPEED SERVICING

See PHOTOFACT Set 500, Folder 2

Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-1
Section Affected: Pix.

Symptoms: Weak picture. Low voltage on
plate (pin 9) of V4, 8ET7 video output.

Cause: Resistor in video output plate circuit
increased in value.

What To Do: Replace R28 (7000 ohms —
TW).

s ’

L5V
P-p

30n,

VIDEO OUTPUT

0
= — - CONTRAST

1 70000 CONTROL

T0 AGC KEYING- § W
SYNC SEP 6

260V

Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-2

Section Affected: Pix.

- Symptoms: Weak video.

Cause: Open pigtail on grid section of video
IF transformer.

What To Do: Resolder pigtail of LS.

1ST VIDEO IF 2ND VIDEQ iF

(1) 3826 () 3826

Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-3
Section Affected: Sound.

Symptoms: Distorted and weak sound. Low
voltage on plate (pin 7) of V6B, 6BNS8
audio amplifier.

Cause: Plate-load resistor of AF amplifier in-
creased in value.

What To Do: Replace K4 printed circuit, con-
taining 470K-ohm plate-load resistor.

AUDIO AMP e g e
()8 6BN8 E 10000 mnt |

—— i = AUDIO
oUTPUT

FROM
VOLUME
CONTROL

260V
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l Sylvania

rrom (WA10EG7

@ .0022
1000V 33K o4l
FROM
— AV — = virt
12K ouTPUT
VERT MULT

See PHOTOFACT Set 500, Folder 2

Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-4
Section Affected: Raster.

Symptoms: No vertical sweep. Positive voltage
on grid (pin 4) of V8A, 10EG7 vertical
multivibrator.

Cause: Feedback capacitor shorted.

What To Do: Replace C46 (.0022 mfd —
1000V, 10% ).

.001
1000v

—

FROM HORIZ
OUTPUT TRANS

™~
o
SYNC
3 SEP
12 =Jov T0 VERT
N ouTPUT
(=]
s 2.2
> meg
° 6.8 megS .
v T
5 -
70 VERT
g LINEARITY 470K
(o] \.\
™9 MA'ﬁ
(o] VERT HOLD = 10 HEIG ALY
T 1 meg + i
= CONTROL
3 260V ‘ oy
o Pl—P
(T2} 307
=5y
40V
N PP
307
E’; FROM VIDEO
N OUTPUT
70 AGC \,
e 3 : AGC KEYING
\ 56K
I \ (98 5BR8
oV

Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-5
Section Affected: Pix.

Symptoms: No picture; incorrect bias voltage
on cathode (pin 3) of V5B, SBR8 AGC
keying tube.

Cause: Open AGC control.
What To Do: Replace R8 (190K).

FROM
3rd VIDEO IF
‘ SYNC SEP
NOISE LIMITER
L (®3cse
= 70 VERT
bax MuLT
47K
3
2 100K
10K
2w TO HORIZ
AFC
7
260V
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Mfr: Sylvania Chassis No. 547-1
Card No: SY 547-1-6
Section Affected: Sync.

Symptoms: Poor horizontal and vertical hold.
Low voltage at screen (pin 6) of V8, 3CS6
sync separator.

Cause: Screen grid voltage-divider resistor

burned and reduced in value.

What To Do: Replace R48 (10K—1W).



Tarzian offers

FAST, DEPENDABLE
TUNER

INCLUDING

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-

pendable tuner repair and overhaul service.

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

@ Tarzizn-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 TARZ'AN IN( See your distributor, or

east hillside drive « bloomington, indiana use this address for fast
edison 2-7251 | . !
factory repair service

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS ... AM-FM RADIOS . . . AUDIO
TAPE . . . EROADCAST EQUIPMENT and SHISH-KABOB GRILLES
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Many years ago, the Stanley Steamer lost
out to its competitors because people
didn’t have the patience to wait while it
warmed up. The sets you service can avoid
a similar fate, if you make it a point to
correct slow warm-up troubles. ““Shop
Talk,” starting on page 22, suggests cures
for unreasonably long warm-up time.




SPRAGUE
CERAMIC
CAPACITORS

THE Complete LINE THAT OFFERS
MORE THAN MERE "'CAPACITY”

““Rated’’ capacitance is not
enough . . . actual capacitance
during operation is equally im-
portant. Excessively highor low
values as well as capacitance
change with temperature can
foul up a TV or radio set.
Therefore, characteristics such
as Capacitance Stability, Capac-
itance Tolerance, and Tem-
perature Coefficient of Capaci-
tance must be considered in re-
placement applications.

That’s why the Sprague Ce-
ramic Line is varied and broad
—it includes capacitors with
electrical and mechanical char-
acteristics to meet practically
every replacement requirement.

See complete listings in the
new Sprague Catalog C-614.
Get your copy from any Sprague
Distributor, or write to Sprague
Products Co., 105 Marshall St.,
North Adams, Massachusetts.

6\ HYPERCON@

CERA-MITE® CAPACITORS

Tiny, tough, dependable. o Tempera{ure.-Compensa.ti.ng,
Silvered flat-plate construction for aPpllcatlons reqmrmfg
for high by-pass efficiency, negative temperature coet-
high self-resonant frequeqcy. ficient .
Avajlable in the following , NPO, for use where capaci-
types to meet specific require- -ance change with tempera-
ments: ture is undesirable
o General Application, for by- + AC, rated at 125 VAC

L JFdFeotRling) » o Buffer, rated at 2000 wVDC
£ ngb'-K’ for Zfﬂézzgoﬁi;ei. o Low-voltage, for by-Pass _and

ﬁ,u:;nipf;mnce values coupling in transistorized
o Temperature-Stable, for circuitry 4

minimum capacitance e TV Yoke, rated at 3000 an
change with temperature 5000 WVDC

DOORKNOB
CAPACITORS

“UNIVERSAL”
CAPACITORS

Have multiple leads.
Quick-fix capacitors for on-
the-spot repairs. By using
certain leads for terminals,
connecting certain leads to-
gether, and removing cer-
tain leads, various ratings
may be obtained. Available
in General Application as
well as High-K types.

BUTTONHEAD
CAPACITORS

Y

Screw-mounting units
with flat disc capacitor ele-
ments seated in hexagon
head. This series includes
feed-thru capacitors for fil-
meet all replacement re- tering leads through chassis,
quirements. as well as standoff capaci-

BULPLATE® : tors for by-pass applica-
e e i ons.
CAPAC'TO RS SR tions
Rugged multiple-section

units which combine in one
compact assembly all the ca- L L

L 3 TRy
pacitors used in one or more i i o

stages of a radio circuit. These
THE MARK OF RELIABILITY

et

Availablein 20 and 30 KV
ratings. Molded guard rings
lengthen surface creepage
path. Complete with variety
of screw-in terminals to

space-saving capacitors are
ideal for miniature sets.

WORLD'S LARGEST CAPACITOR MANUFACTURER

August, 1961/PF REPORTER 11



For window-size blowups
of this message, send 10¢
to Sprague to cover han-
dling and mailing costs.

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN

PF REPORTER/August, 1961
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More than 5600 ft. of circuitry... 590 parts...
and he has to know how to fix 'em all!

YOUR TV SET is the most compli-
cated piece of equipment you've ever owned.
It represents a considerable investment of
money. It provides your family with a wealth
of entertainment pleasure. Youvalueithighly.

Nobody is more aware of these facts than
your neighborhood TV-Radio technician.
And because he stakes his reputation on your
satisfaction, he strives to be worthy of your trust
in him. He achieves this by years of training
and practice in electronic theory and appli-
cation. He equips himself with expensive but
essential test equipment, tools, and service

manuals. He spends countless hours keeping
up-to-date on new developments, new cir-
cuits, new trouble-shooting techniques.

His training and experience qualify him as
a modern, professional expert. As such, he
asksa fair, professional price for his services.
Since he will not use cut-rate methods or cut-
rate parts in your TV set, he cannot offer
cut-rate prices. Remember, you get only your
money’s worth in TV-Radio service. When you
are taken in by a “‘bargain-type” offer, you can
expect to get “‘bargain-type” service. BEWARE
THE SERVICE BARGAIN!

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



WORLD’S ONLY ELECTRONIC ANTENNAS FOR

2 NEW TRANSISTORIZED WINEGARD ELECTRONIC FM
ANTENNAS FOR LONG DISTANCE FM AND MULTIPLEX

Now WINEGARD brings you super-
powerful FM antenr.as with BUILT-IN
transistorized amplifiers for L-O-N-G
range FM and multiplex reception. You
can offer your custamers the PF-8 FM
STEREO-TRON Yagi (directional) or

the PF-4 FM ELECTRONIC Turnstile
(omni-di-ectional) . Both models deliver
unexcelled performance far beyond or-
dinary FM antennas—open a new field
of opportunity in the fast growing FM
and Multiplex market.

Here Are Some Important Features of Winegard Electronic FM Antennas

1. Transistcrized amplifier is designed
as part of the “Tapered T” driven
element (model PF-8) for unprec-
edented efficiency and signal-to-noise
ratio.

2. Built-In FM-TV coupler allows you
to use one powe- supply and down
lead when used with a WINEGARD
POWERTRON TV antenna.

///
/)

_—

powerful PF-8.

MODEL FM-8—Non-Electronic
Yagi — Gold Anodized. The
FM-8 is the finest mon-elec-
tronic FM antenna available.
It features the same Winegard
“Tapered T’ driven element
and construction as our super-

3. Gold anodized finish—1009; corro-
sion-proofed—all hardware irridized.
This is the finest finish of any an-
tenna—meets U.S. Navy specifica-
tions.

4. The guality of craftsmanship and
materials in these antennas tell their
own story—perfect mechanical bal-
ance—100 m.p.h. wind tested.

% MODEL FM-3T — Non-Elec-
tronic FM Turnstile — Gold
Anodized. Very popular
WINEGARD omni-directional
FM antenna. Has WINE-
GARD’S offset mount and is
gold anodized. Easy to install
— con be mounted on same
mast as TV ontenna.

WORLD'S MOST POWERFUL TV AND FM ELECTRONIC ANTENNAS, WINEGARD “TRON’’ SERIES,
TELETRONS — POWERTRONS — COLORTRONS — STEREO-TRONS

Watch Winegard go
in ’61 National
Consumer Advertising
this Fall in LIFE, LOOK,
SUCCESSFUL FARMING,.
FIELD AND STREAM, SUNSET.

POWERTRON
MODEL P-55
14 Elements

POWERTRON
MODEL P-55X
21 Elements

SUPER POWERTRON
MODEL SP-55X
30 Elements

MODEL PF-8 FM
STEREO-TRON YAGI —
GOLD ANODIZED

This is the world’s most powerful
FM antenna. Because Multiplex re-
quires an antenna with greater
sensitivity and gain to offset the
power loss cf the carrier and sub-
carrier, Winegard’s PF-8 is the best
antenna you can install for Multi-
plex. When you hook up a PF-8,
weak signals come in like “locals”.

The PF-8 has a minimum gain of
26 DB over a folded dipole with a
flat frequency response of & Y% DB
from 88 to 108 m.c. It features a
built-in TV-FM coupler and has eight
elements with EXCLUSIVE “TA-
PERED T driven element engi-
neered perfectly to match the pow-
erful transistorized, direct coupled,
built-in amglifier. 1t is available
two ways — Model PF-8 for 300
ohm twin lead or Model PF-8C for
75 ohm coax.

MODEL PF-4 FM
ELECTRONIC TURNSTILE —
GOLD ANODIZED

Most powerful non-directional FM
antenna with 16 DB gain in all di-
rections over a folded dipole. Has
Winegard cffset mount and tran-

sistorized amplifier with TV-FM
coupler. Model PF-4 has 300 ohm
output.

Write for Technical Bulletins or Ask Your
Distributor

@
Winegard
ANTENNA SYSTEMS
3009-8 Scotten Blvd., Burlington, lowa



Your Mallory distributor stocks these quality components

TC TUBULAR ELECTROLYTICS

Economical filter capaci-
tors. Hermetically sealed.
Also special TCX type for
—55° C. Twin-pack keeps
leads free from kinks.
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ALLORY

L Camanscreotr®

FP ELECTROLYTICS

Original 85° C capacitor,
now better than ever.
Etched cathode gives hum-
free performance. Chassis
orprinted circuit mounting.

STA-LOC® CONTROLS*

Your distributor can cus-
tom build in just 30 sec-
onds, any of over 38,000
single or dual controls.

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

GOLD LABEL® VIBRATORS

Quietest ever made. .. for
the best in aute radio ser-
vicing. Buttonless contact
design gives longest trouble-
free service, sure starts.



“Never a call-back with Mallory”

says Vern Maxwell, owner of Maxwell
Rad/O & 7‘/, Caﬂffa//, /////70/'8 “lI check every ca-

pacitor used in my work, for value tolerance and insulation leakage. I have
never rejected a Mallory capacitor, and have never had a call-back due to
premature failure of a Mallory capacitor in my thirty years of servicing
electronic equipment.”

That’s reliability for you. It’s the kind of reliability that saves you money,
builds your reputation, keeps customers satisfied. It’s the kind of reliability
that you can expect from the complete line of Mallory service-engineered
replacement parts . . . the broadest line in the industry. On every job, make
it sure by making it Mallory . . . famous for top quality at sensible prices.

‘ Vern W. Maxwell operates his service shop in the rural area north of Spring-
field, Ilinois. Vern’s customers rely on him for dependable service on every-
thing from transistor radios to electronic organs. He in turn relies on the quality
Mallory products supplied by Bruce Electronies in Springfield.

Distributor Division, Indianapolis 6, Indiana

MALLORY

In Canada: A. C. Stmmonds & Sons, Lid., Toronto 7, Ontario

oViwgW

o

{ MitioaY 1
Tr‘vi—m

MALLORY PVC CAPACITORS

New, blue Mylar** capaci-
tors. Withetand moisture,
heat, bhending of leads
and overloads.

**Reg. T.M., E. I. du Pont de
Nemours & Co., Inc.

MALLORY MERCURY BATTERIES

Tops for transistor radios.
Up to 7 times more sound
powert . guaranteed
against leakage . . . stay
“live” for years when idle

. won't fade. 1T.M.

SILICON RECTIFIERS

Top quality, moisture-
proof. 5-packs, in re-usable
jewel boxes, on handy file
cards. 50 volt to 600 volt
ratings.

RMC DISCAPS®

Quality standard for origi-
nal equipment. 5-packs, in
re-usable jewel boxes, on
handy 3” x 5” file cards.

®Trademark Radio Materials
Company, a Mallory division.
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PRODUCTS
FOR

MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS
A.C. HOUSEHOLD ELECTRICITY 6-RMF (6 volts) 60 to 80

Anywhere . . . in yourown cor! wotic” Shipping weight 12

T
Operates Standard A.C. lbs. DEALER NE

e Record Players PRICE P $33.00
e Dictating Machines 12T-RME (12 volts) 90 to
eSmall Radios 125 watts. Shipping weight
sElectric Shavers 121bs. DEALER NET

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

T -— - - - - - - . -

“A” Battery
ELIMINATOR

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

life and reliability.

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

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

DEALER NET PRICE $66.95

iibiTons S €2

By every test ATR Auto-
Radio Vibrators are best!
.. . and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con-
struction and Workmanship and
Quiet Operation!

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

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

CUSTOMIZED

There is a trim plate
kit for YOUR CAR!

Vibrator-Operated
with Tone Control

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

Airplane Style Overhead 5
Mounting under Cab Roof #N%:&}g;e
@ . L .

TRUCK

KARADIO 5 e

Excellent Tone,
Volume, and Sensitivity!

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

nytra-sensi(ive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fingertip tuning control.
Volume and tone controls. 33-in, stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 62 x 4 in.
high over-afl. Shipping weight 10% Ibs. .
Model TR-1279—12Afor 12V Dealer Net Price $41.96
Modet TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distributor
Write Factery For Free Literature

RONICS, INC

Americon Television & Rodio Co.

g

O s

Y
L 1, MINNESOT.
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LETTERS

TO THE

EDITOR

For some time now, | have been re-
cetving your valuable publication here in
Australia.  Although not yet in a TV
area, | have been intensively engaged in
practical study of TV for over two years.
I have to rely on freak long-distance sig-
nal pickup, but this has been considerably
successful. Four TV stations on our
Australian channel 2 (63-70 mc) have
come in over distances from 700 to 1700
miles via midsummer sporadic “E”-layer
propagation. Besides this “local” recep-
tion, I have also been fortunate in pick-
ing up signals via the trans-equatorial
path from stations around 5000 miles
away. The most regular among these
have been KONA, Hawaii (American
channel 2): a U.S. Army station on
channel 3 in South Korea; and a Russian
station in Vladivostok. The latter is the
most consistent.

I cannot speak too highly of your mag-
azine. The articles last year on “Tough-
Dog Sync Problems” were of especially
great assistance, since there is much room
for investigation and improvement of
sync circuits to obtain greater stability on
the extremely weak and erratic TV sig-
nals available here.

GEORGE PETERSEN
Ayr, Australia

Dear Editor:

I would like to express my apprecia-
tion of your magazine, as I have found
it to be a wonderful aid in my work of
TV servicing. Keep up the splendid work.

L. LaNE
Melbourne, Australia

Which serves to prove the other side
of the world isn’t so far away—or so
different—uafter all'—Ed.

Dear Editor:

I failed to receive my copy of the June
PF REPORTER. Perhaps the reason is be-
cause I moved to a new address. Your
magazine is very important to me. and
[ do not want to miss a single issue—so
would you please rush me my copy?

R. J. CoTTINGHAM
Charlotte, N.C.

Glad to oblige. The reason you missed
an issue is that we didn’t receive vour
address-change notice in time. Anyone
planning to move can make sure of unin-
terrupted service by letting our Circula-
tion Dept. know hoth the new and old
address (as well as the subscription code
line) by the 15th of the month preceding
publication of the first issue to be mailed
to the rnew address.—Ed.

Dear Editor:

On page 64 of your June issue, you
had a picture of a portable. high-powered
megaphone which appears to be exactly
what one of my customers has been ask-
ing for. Can you tell me who makes this
unit?

GEORGE K. HANSEN
Chicago, 111

Sure can — it's the Universitv Model
PP-IT. Also. the items on page 65, in
the order of their appearance, are the
Jensen Model RT-20 (three units), Chal-
lenger Model CHM, Masco “Custom
Ten,” Bogen Model TQ, Multitone “Per-
sonal Call” and Stromherg-Carlson
“Pagemaster.”—Ed.

Dear Editor:

I'd like to find some way of getting
detailed data on new pieces of test equip-
ment as soon as they arc introduced—
even before you have a chance to report
on them in your “Notes” column.

L. DeNBY
Minneapolis, Minn.

Try our monthly Free Catalog and
Literature Service. It regularlv carries
manufacturers’ offers of catalog sheets
and brochures on the latest test instru-
ments, as well as on other parts, serv-
ices, and equipment. All you do is check
the desired items on the card inside the
hack cover, and drop it in the mail: vour
information will he forwarded free of
charge.—Ed.

Dear Editor:

| would appreciate an early coverage
of the Sencore Mode!l SM112 VTVM.
VOM (advertised in your May issue) in
“Notes on Test Fquipment,”

RavyonD D. KoNKIE

Konk’s Radio and TV Service
Madison, Ind.

You have only one more month to
wait; this unit will be discussed in the
September column.—Ed.

Dear Editor:

As a “whodunit” fan, T find your tough
dogs and The Troubleshooter more sus-
pense-filled than Perry Mason. Keep up
the good work.

O. E. (“0Oz") AusTIN
Tampa, Fla.

We assume this is a compliment—but
thinking it over, we're not so sure.—Ed.

Dear Editor:

Congratulations for a real curve ball
in your April article, “Do You Really
Have the Test Equipment You Need?”
I’'d certainly go along with the idea that
a scope and VTVM are the basic test in-
struments for television but I’d add ca-
pacitor test equipment right there—and
I wouldn’t even discuss tubzs checkers
without mentioning a CRT rejuvenator.
How could you list a sweep and marker
generator as basic equipment while listing
a tube checker and capacitance bridge as
“nice to have”? Except for my VTVM,
I wouldn’t do without my capacitor tester
for all the other test equipment you could
stack in my shop. including oscilloscopes.

Why don’t you have technicians instead
of English majors or engineers write your
stuff?

Bos HiLL
Bob Hill Car Radio-TV
Long Beach, Calif.

We still contend that capacitor and
tube testers are “nice to have.” which sim-
ply means they can save much time and
effort—but they aren’t absolute necessi-
ties! On the other hand, how could you
possibly align RF and IF circuits without
a sweep and marker generator? If vou’re
really professional, vouw’ll have all the in-
struments discussed in the article. Inci-
dentally, there's not a man on our staff
who hasn’t been a practicing, professional
radio-TV technician.—Ed.



TESTS All TV and Radio Tubes
—bhoth old and new

TESTS the Nuvistors
TESTS the new 10-pin tubes

TESTS the new 12-pin Compactrons

TESTS voltage regulators, thyratrons,
auto radio hybrid tubes,
European hi-fi tubes, and

most industrial types.

Model 600

DYNA-QUIK
only $69°95

MNET

8%2" x 11" x 412"

Handsome, sturdy

leatherette-covered
carrying case

NEW TUBE
INFORMATION
SERVICE

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

NEW

for the first time, a

B K QUALITY

TUBE TESTER
at this
amazing low cost!

nofm

SecﬁO

ach
Checks € Lubes

secﬁon

Checks tube capability under
simulate

Rejects bad tubes

—not good tubes

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

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

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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Do st with @
TRANSISTORIZED
[{lza-(jain ANTENNA

OBSOLETES MAST-TOP

TUBE AMPLIFIER
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NO TUBES TO
BURN QUT

Long lived, missile-
tested transistor pe--
formance eliminates
tube burn-out and roof-
top tube replacement,

NO BATTERIES

T0 REPLACE
Low-drain house currert
Power supply @ 24 volls
provides dependable,
trouble-freeperformance.

NO COUPLER
REQUIRED FOR
TWO-SET OPERATION

A TACO exclusivel Auto-
matically feeds two ses
or more without inter-
action or interferencs.
Two outputs are buit
right in. A unigue fea-
ture avallabie onr)a with

_the T-Bird ELEC

Why sell less than the best? It costs no more than
old-fashioned tube-type antenna-amplifier combi-
nations yet gives you, and your customer so much
more. Ycu will make friends and build up your
reputation as a TV expert when you install TACO
T-Bird Elzctras. Old sets or new — in good or bad
reception areas—the Electra gives picture strength
and imp-ovement your customer can see at a
glance.

And if you're installing a color receiver right now,
or expecting to install one — the all-new, exclusive
TACO T-Bird Electra is the answer. Ten-fold gain
pulls in the picture so desperately needed for good
color reception — even in fringe areas!

oleefronit




T-Bird G990-8

The ultimate for tough .long distance
reception areas. Can range up to 175
miles from TV transmitter and stil
pull in the pictuse! The finest antenaa
—at any price—i1 any location.

100% Power INCREASE!
automatically drives
1-2 or more sets!

T-8ird 6990-6
Pulls In distant signals without lines,
snow or blur. Ringe up to 125 mikes
with maximum power gain on all chen-
nels from 2-13. inodized and iridized
for complete peotection against rist
and corrosion.

Streamlined—light weight unit—no burden for rotor operation. Built-
in two set cennection. And if you need to feed more—three, five, ten,
or more sets can receive the finest pictures obtainable through use
of standard distribution systems.

But et vour customer convince you. Instalf an Electra in a poor loca-
tion—and then receive the compliments. IT'S GOT TO WORK. The
Electra 1as been tried, teszed, checked and double-checked and
never fzilec. If there’s a picture to be gotten—the TACO T-Bird
Electra will 3et it! !

TACO T-Bird Antennas — the only 100% rust-proofed antennas ...
Anodized gold with iridited hardware!

T-Bird 6990-5
ldeal for near-fringe areas. Selecled
directivity pattern kills co-channel in-
terference, min mizes snow and fade.
Exceptionally flat frequency respoise
produces superd black and white or
color pictures,

Get In On It Right Now

Write or wire for compleze !
money-making details TODAY. i

A‘\c @ TECHNICAL APPLIANCE CORPORATION
III 1 SHERBURNE, NEW YORK.

¢

: i
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NEW CB VERSATILITY New Deluxe Citizens

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

770 Series

kit wired
$69.95 $99.95

Model 770: 117 VAC only

Model 771: 117 VAC and 6 VDC*  79.95 109.95

Model 772: 117 VAC and 12 VDC* 79.95 109.95
*Including Posi-Lock® Mounting Bracket (Pat. Pend.)

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

The entire transmitter oscillator cir-
cuit and RF final in every EICO trans-
ceiver, kit and wired, is premounted,
prewired, pretuned, and sealed at the
factory (about 3 hours of skilled
labor, precision adjustments and test-
ing), complying with FCC regulations
(section 19.71, part d). This permits
you to build the kit and put it on
the air without the supervision of a3
commercial radiotelephone licensee.

You profit with EICO
Test Equipment & Hi-Fi

Standard 760 Series

of CB Trarscetvers
from

Kit $59.95 Wred $89.95

DC-5 MC N ) @ @
5" Scope #460 ol :5_) g_ Q .!.‘ i
Kit $79.95

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

Wired $129.50

New Transistorized

Stereo/Mono
4-Track
Tape Deck NEW 70-Wa|ttf Intse.rgrgted .
i Stereo Amplifer ST7
R sg0.05  Kit $94.95 Wired $149.95
e NEW 40-Watt Integrated
gf;To'bK&t Model Stereo Amplifier ST40
OooIn e e E[ectroﬁics in Kit $79.95 Wired $129.95
| OD e sdat iélzgggrsm Over 80 products to choose from.

Write for free Catalog PF-8 &
name of nearest distributor.
Most EICO distributors ofter
budget terms.

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

ADD 5% IN THE WEST [OREY-T

An exclusive EICO product designed and
manufactured in the U.S.A. (Pal. Pend.)

Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13, N. V.
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The
Electronic
Scanner

Philco Will Continue Marketing Tubes

A rumor that “Philco has quit the receiving-tube business”
needs clarification. While it is true that the Lansdale Division
will gradually discontinue making receiving tubes and swing
more of its facilities to producing transistors, they will continue
to make picture tubes. Also, the Philco Accessory-Service Divi-
sion will continue to supply a full line of receiving tubes for
the replacement market.
Sylvania to Cut Tube Production

The increasing use of semiconductor devices in electronic
equipment has led Sylvania Electric Products, Inc. to announce
plans to discontinue operations at its Shawnee, Okla. tube
plant. Matthew D. Burns, Senior Vice President in charge of
Sylvania’s Electronic Tube Division, said the shut-down will
be accomplished over the next six months. The division will
continue to operate plants at Emporium, Brookville, and Al-
toona, Pa., and in Burlington, Iowa.
Taps for a Great Name in Electronics

On June 30, Dr. Lee DeForest quietly passed away at the
age of 87. Much credit is due Dr. DeForest for his great con-
tributions to the development of the science of electronics. His
invention of the triode in 1906, above all his other achieve-
ments, permanently established his fame as a genius and an
clectronics pioneer.
License Agreement on Antennas

Two manufacturers of TV antennas have reached a licensing
arrangement, under which Channel Master Corp. will produce
certain antenna designs covered by a Winegard Co. patent.
Specific Channel Master models covered by this agreement
include the Model 334 “Skyblazer,” Model 335 “Trailblazer,”
Models 355 and 356 “Color King,” and “Color King Booster
Kit” Model 355-7.
Battery Merchandiser Has a Change Tray

A new display rack for batteries used in transistorized
equipment has a tray for returning change from over-the-
counter sales. It’s one of the sales aids in the RCA “Blueprint
For Profit” battery promotion available through authorized
RCA distributors.
CRY Test Chart Service

A $1.00 cash-in-advance yearly subscription will keep B & K
“CRT Cathode Rejuvenator Tester” owners supplied with up-
to-date information on all picture tubes. Completely new charts
will be mailed in May and November to those subscribing to
the service.
Upswing in Color Activity

The new stir of interest in color TV which began last
spring is accelerating its pace. Zenith, General Electric, Silver-
tone, Philco, and possibly other new brands of color sets are
slated to join RCA, Admiral, Magnavox, Packard-Bell. Emer-
son, DuMont, and Olympic on the sales floor. All will use a
conventional round, three-gun 21" picture tube. Motorola has
previewed a model with a 23", 90° rectangular tube, but has
no immediate plans for regular production. Programming has
been gradually increasing, and now averages 4%2 hours daily
on the NBC network. Tying in with the expanding opportunities
in color, standing-order subscribers to PHoToFaCT Folders will
be receiving an up-to-date color TV course this fall as a bonus.
A 12- to 16-page lesson will be included with each of 16 con-
secutive Sets, starting with No. 541.
Service Industry Loses a Leader

Karl W. Heinzman, board member and past president of
Television Service Association of Michigan, suffered a fatal
heart attack in Detroit on June 24 at the age of 52. Karl was
nationally known for his tireless, unselfish efforts to improve
the status of independent service dealers and combat problems
within the television industry.
Component Warranty Period Extended

A two-year warranty is now in effect on capacitors and
resistors sold by all divisions of Aerovox Corp., superseding
the former one-year warranty period. There will be no immed-
late across-the board price increase on either resistors or
capacitors as a result of this new policy.
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HERE'S HOW RAYTHEON WILL HELP YOU —
Now Raytheon can train you and franchise
you as a Certified Raytheon Service Station operator,
qualified to service Raytheon’s expanding line of com-
mercial two-way and citizens band radio equipment,
as well as other brands. There are 2.5 million units
in use today, and the number is growing every day!

TRAIN TO SERVICE — Raytheon’s Communication
Technician’s Correspondence course will give you
a thorough groundwork in the operation, installation
and maintenance of this equipment. On completion
of the course, you will be qualified to take the exam
for the FCC Class II license which is required for
servicing CB and commercial two-way radio. The
cost is $96.00 and it is available either direct or
through your local Raytheon distributor.

PROFIT AS A RAYTHEON CERTIFIED SERVICE
STATION — Then, with Class II license and adequate
test equipment you can become one of a national
network of independent service facility operators
franchised to service Raytheon Ray-Tel CB equip-
ment. Operating a Certified Service Station, you’ll be
reimbursed by Raytheon for all authorized parts and
labor required in repair of in-warranty Ray-Tel units.

THEN SHARE THE PROFITS

CERTIFIED
ELSSATION

RAYTHEON

CITIZENS BAND RADIO SERVICE BUSINESS

MAIL THIS COUPON NOW

RAYTHEON COMPANY
Distributor Products Division
411 Providence Turnpike
Westwood, Massachusetts
Box No. 512

[0 Please send me your brochure describing
the Raytheon Communication Technician's
Course.

[J Please send me details on the Raytheon
Certified Service Station Service Program.

Name

Company Name

Address

City State

Name and Address of Raytheon Distributor

L- L B r ¥y N N 3 N N N N _JI ]

RAYTHEON COMPANY

RAYTHEON

DISTRIBUTOR PRODUCTS DIVISION



ShopTatk,
I

by Allan F. Kinckiner

Considering the large number of
circuits in a television receiver, and
the demand placed on all of them to
reach normal operation from a “cold
start” in a matter of seconds, it is
surprising that complaints of slow
warm-up are not more common.
More often than not, however, the
set owner endures slow warm-up
until he calls in a serviceman to cor-
rect another more serious (or at
least more annoying) defect. The
tolerance of delay depends largely
on the symptoms produced. For
example, a raster which requires a
couple of minutes to reach full size
might not annoy the customer
enough to seek service, whereas
slowness in “snapping into sync”
may be bothersome enough to put in
a call for repair.

The patience (or lack of it) on
the part of the set owner is an added
aspect of handling slow warm-up
problems. Some persons are willing
to wait several minutes for the re-
ceiver to reach normal operation.
(Members of one household actually
turned their receiver on ten minutes
before using it, knowing it took that
long before the sound could be re-

TEMPERATURE~
COEFFICIENT j
Fig. 1. Combination of two resistors
protecting a series filament circuit.

Fig. 2. Cracks, chips, or white spots
indicate defect in protective resistor.
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sovve SLOW WARM-UP

PROBLEMS!

ceived clearly.) Some less patient
people complain if warm-up re-
quires as long as a minute. Usually
they make it a habit to turn on the
receiver and wait until the program
appears. Such waiting exaggerates
warm-up time and makes a 40-
second delay seem insufferably long.
Still other customers complain be-
cause their set takes longer to warm
up in comparison with other sets.
This can be an awkward problem if
they are comparing a two- or three-
year-old series-heater receiver with
a newer power-transformer model.
Having the set owner time the actual
warm-up, and explaining that some
receiver designs require slightly
longer warm-up times, will often
placate these impatient customers.
This procedure is useful in dealing
with complaints that have no valid
basis. However, the rest of this arti-
cle is concerned with slow warm-ups
that result in justifiable complaints.

Filament-Circuit Faults

Certain defects in filament cir-
cuits—especially in the series-string
type—are the chief cause of unduly
long warm-up time. To recognize
such conditions, it is important to be
familiar with the normal variations
in the time taken by different cir-
cuits to become fully stabilized after
the receiver is turned on.

Many receivers use either a fixed
wire-wound resistor, a negative-
temperature-coeflicient type, or a
series combination of the two (Fig.
1) to limit the initial current surge
through a series filament string.
Average warm-up times among
these three circuits vary slightly, as
shown in Chart I. These figures were
obtained by checking all sets serv-
iced in a shop over a three-month
period, and recording the interval
from turn-on time until the receiver
operated normally. The shortest
time (15 seconds) was observed on
only one late-model portable; no

other sets warmed up in less than 20
seconds. For receivers using a tem-
perature-compensating resistor, it
was found that the hot resistance of
this unit considerably affected the
results; the higher the hot resistance,
the slower the warm-up.

As compensation for the slightly
longer delay produced by this type
of resistor, it provides a greater
degree of protection than a wire-
wound unit. Its high resistance when
cold minimizes physical distortion of
tube heaters when voltage is first
applied (a major cause of heater-
cathode shorts). Also, it has been
noted that tubes protected by a tem-
perature-compensating resistor seem
to have a lower failure rate from gas
and grid emission.

In most filament-circuit troubles
that cause slow warm-up, the fila-
ment voltage to one or more tubes is
lowered. A deficiency which pro-
duces no other symptoms is likely to
be slight; therefore, these faults can
be difficult to find. Sometimes you
can spot an obvious defect such as a
damaged filament resistor (Fig. 2);
other times, no faults can be found
by inspection, and the outward ac-

¢ Please turn to page 52

Chart 1-Typical Warm-Up
of Series Heater Strings

WARM-UP TIMES { SEC.)

TYPE OF
SERIES
RESISTOR

LONGEST SHORTEST

AVERAGE

NEGATIVE

TEMP
coerricIEnT [ &> &

COMBINATION
NTC &FIXED 45 20 30
WIRE-WOUND

FIXED WIRE-
WOUND ONLY - x




ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

ABSENCE OF “GRID EMISSION”AND GAS DEMONSTRATES
GOOD HEALTH OF TUNG-SOL IF AMPLIFIER TUBES

Radio and TV doctors know that IF amplifier tubes must be
physically sound in order to enjoy a healthy long life. Because
they operate in a high impedance circuit, internal cleanliness is
vital to avoid gas distress. Grid emission, which displays identical
symptoms, likewise must be carefully avoided. Tung-Sol’s exacting
engineering standards and rigid quality control in every step of
manufacture assure vigorous long life. Tung-Sol IF amplifier tubes
are made in a humidity-controlled, dust-free atmosphere. The
operator’s hands never touch the cathode coating. Gas evacuation

the first name

and metal heating are done with critical precision by means of
the most advanced equipment. As a result, Tung-Sol IF amphiber
tubes possess unusual stamina and help you to maintain enviable
standards in your service business.

GOOD MEDICINE FOR PROFITS
One of the most highly recommended medicines for profits in

radio and TV service business is the prescribing of tubes that are
reliable. Cuts radio and TV set hospital visits. You can rely on
Tung-Sol tubes.

<HERE ARE SOME OF THE MORE POPULAR
TUNG-SOL IF AMPLIFIERS:

+U4; 6AGS5; 3AUG; 4AU6; 6AUBA; 12AU6; 3BAS; 4BAG6;

6BAG6; 12BA6; 3BCB; 4BCB; 6BC5; 6BH6; 6BJ6; 3CB6;

4CB6; 6CB6; 3BZ6; 4BZ6; 6BZ6; 12B26; 3DK6; 4DK6;

6DK6; 12AC6; 12BL6; 12AF€; 12EKG; 12EZ6; 18GD6A;
18FW6A

to ask for when ordering

TUNG-SOL

IF AMPLIFIER TUBES

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.
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Hundreds of different types of
transistors are now on the market,
and servicemen are understandably
confused about which types they
are likely to need in their work.
For this reason, many service-shop
owners are not attempting to keep
a stock of transistors on hand. But
transistor failures are occurring of-
ten enough that a serviceman can’t
afford to run to the distributor
each time he suspects transistor
trouble.

A replacement stock is highly de-
sirable, not only to reduce trip mile-
age, but also to make servicing
easier. Whenever preliminary tests
indicate a faulty transistor, a serv-
iceman may hesitate to buy a special
replacement until he has made ad-
ditional checks to confirm his diag-
nosis. These procedures waste time
which can be saved by simply in-
stalling a substitute type. Further-
more, if the replacement results in
recetver performance which is as
good as it was originally, the new
transistor can be permanently left
in the equipment,

The serviceman today is thus
caught in a dilemma between the
advantages of having a replacement
stock and the apparent difficulties
of selecting the types of transistors
he needs most. It would seem logi-
cal to base his selection on the most
“popular” types. However, this ap-
proach is not very practical in work-
ing with transistors, since few (if
any) stand out as being much more
frequently used than others.

Fortunately, the very nature of
transistors makes it possible to take
a different slant on the replacement
problem—one that would not be
practical with tubes. Most of the
differences which prevent the in-
terchange of tube types involve the
base connections, filament voltages,
and number of elements. Transis-
tors are not generally limited by
these considerations, since nearly
all are three-element units, and
since most replacement types have
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long, flexible leads that can be con-
nected in any required pattern. The
differences among transistors, aside
from the basic division between
PNP and NPN classes, are mostly
a matter of variations in voltage
ratings, power dissipation, current
gain, and frequency characteristics.

In fact, transistors which reach
the market bearing different type
numbers often originate in a single
production run! Transistor-manu-
facturing processes typically result in
a fairly wide range of characteris-
tics among the units produced.
Thus, it is common practice to di-
vide transistors into groups accord-
ing to certain specified characteris-
tics determined by testing. The re-
sult may be a series of similar types
with consecutive numbers, or even
a group of types with no apparent
family resemblance to each other.
Two types from different manufac-
turers, produced by similar but not
identical processes, may have speci-
fications closely parallel to each
other—but usually not close enough
to permit using the same type num-
ber for both.

This last statement suggests that
different transistor types might be
interchanged rather freely, provided
the associated circuits are not so
critical that performance is notice-
ably affected by substitution. In ac-
tual practice, service technicians
are finding that most circuits in
portable radios and similar equip-
ment are sufficiently noncritical
and also sufficiently standardized—
to permit rather liberal substitution.
This happy situation leads to a
realistic and economical solution to
the problem of selecting a useful
replacement stock.

A modest-sized stock of transis-
tors, based on one PNP and one
NPN type for each stage commonly
found in portable radios, can meet
practically all substitution and re-
placement needs. There are excep-
tions to this rule, of course, but the
substitutions will work in as many

A GUIDE FOR SELECTING

as 9 out of 10 cases.

Several companies have already
developed this idea to the point of
marketing general-substitution Kits
(containing 4 to 11 transistors) for
replacement use. Others have not
designated any particular types as
being especially suited as standard
replacements, but offer an extensive
line from which general-substitute
types can be chosen. To help serv-
ice shops assemble a minimum
stock, we have prepared a cross-
reference chart which lists suitable
types available from different man-
ufacturers for use in each stage of
a portable radio.

How to Use the Chart

First of all, determine which stage
you suspect of having a defective
transistor. Even without looking at
service data, you can generally rec-
ognize the stage from such clues as
output-transformer leads or IF cans.

Next, find out if the original tran-
sistor is a PNP or an NPN type.
You can look it up in a reference
book, or the voltages supplied to the
element leads can furnish the clues
you need. Consider the collector
voltage, which is considerably differ-
ent from the other two element
voltages unless there is a short in
the transistor. If this voltage is more
negative than the other two (or less
positive), the transistor is PNP;
otherwise, it is NPN.

You now have sufficient infor-

. mation to go ahead and select a re-

placement from the chart. Find the
column containing the needed class
of transistor (PNP or NPN) for
the appropriate stage; then read
down to locate the type number
listed for the manufacturer whose
transistors are most readily avail-
able to you.

If the replacement transistor
seems to take care of the trouble,
you may be able to leave it in the
radio. However, before considering
the repair fully completed, you
should let the radio play awhile—
say, about an hour—to make sure
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no further rouble develops.

Suppose the transistor substitu-
tion doesn't bring the performance
of the radio up to par. This is to
be expected in a certain number of
cases where an exact replacement
is not being used; therefore, here are
a few things to check before con-
cluding that the substitution doesn’t
work.

If an RF or IF unit was replaced,
touch up the alignment of the radio.
This step is necessary even when
an original-type replacement is in-
stalled.

If the subs:itute transistor breaks
down. make sure the radio doesn’t
have an exceptionally high battery
voltage or hesavy current demand
which exceeds the ratings of most
conventicnal transistors.

If an RF or IF circuit breaks
into oscilfation, or if gain seems

abnormally low, the circuit may
have been designed for a transistor
which has unusually high or low
power-gain characteristics compared
to an average replacement type.
Refer to specifications for the orig-
inal type of transistor, and note
whether it is an “end member” of
a series of consecutively-numbered
types which differ only in power
gain. If so, a different substitute
type may serve the purpose.
Another possible cause of oscil-
lation or poor gain is a dilference
in impedance or capacitance be-
tween the original and substitute
types. This condition, which occa-
sionally gives trouble in RF-IF
applications, is traceable to differ-
ences in manufacturing method (as
between alloy-junction and grown-
junction types), which lead to
built-in electrical differences. If in

doubt, check published specilica-
tions.

Audio types are generally much
more noncritical than RF-IF tran-
sistors. However, types with higher
power-gain ratings are normally
used in output stages. Just about
the only problem is an occasional
need for a matched pair for use in
a push-pull output stage. Investi-
gate this angle if you are troubled
with distortion or an obvious
unbalance between halves of this
circuit.

These hints are given as a start-
ing point for solving occasional dif-
ficulties—not to detract from the
basic fact that transistor substitu-
tion is a widely successful practice.
Select your stock, and you'll be
agreeably surprised to find out how
much it helps to relieve your radio-
service problems. A

Replacement Transistors for Specific Stages in Portable Radios

FPPLICETION. 13 ORIVFR OUTPUT
Pt e AP =
N = WK PN NPN ‘ PNP [ PN PNP NP PNP NPN
AMFEREX 2N1517 —_ 2N1516 — 2N1515 —_ 2N280 — 2N284 -
;) DS25 — [SZ5 — DS25 —_ DS26 = DS26 —
B 2N394 | 2N293 2N394 | 2N1086 | 2N394 2N293 | 2NI8BA | 2N169A | 2N24iA | 2N292
NT‘;‘&:; " 2N605 | GT-792R | 2N520 | GT-792R | 2NS20 | GT-792R | GT-109 | GT-948R | GT-109 | GT-948R
HUTES0LA 2NS44 + | 2N1086 | 2N1108 1| 2n1086 T| 2n1110T| 2n169 1| 25854 | — | 2ni27a T| —
P00 2N344 — T1306 e T1233 — | mo0 — T1005 —
FiA 2N1632 —_ 2MY2 | — 2N810 T — 2N406 TV 2N1010 | 2N408 T| 2N649
RAYRHEON 2N416 — 2NA86 — 2N483 | 2N1367 | 2N362 —_ 2N632 —
SEMTRONICE HF20 nRlo t| Wiz t| ~Ri0 t| wee T| NRS t| AT20 t| NA20 t| ABo T| naso T
SPERGUE 2N344 — IN344 — 2N344 — —_ — = —_
SYERANIA oNsaa | 2n377 | SYL105|SYL101 1| SYL10s T|svL102 1| svL107 T|svt 123 1| svL108 |svi104 +
,Ns::fﬁm 2N1107 | 2N172 | 2N1108 | 2N172 | 2N1110 | 2N253 2N238 Ay 2N185 —
Tups-S0L er-1 +| Er8+ | o t| ET-8 Tt} E-2 t| ET9 | ET5 | ET-10 (-4 | gl
U.S. TUANSISTOR 2N416 — TC-101 T — 10-102 t| —— 10-103 | — 10-104 t{ —
WESTHBHOUZE 2N6 16 — ZNELT —_ 2N615 — 2N403 — 2N60 —_
HATMAN BA6A SA7 BESA K7 BA6A — AT6A sC7 BSA L6

NOTE: Several manufacturers supply kits of replacement transistors. Types included in these Kits are na-ked +.
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Fig. 1. Complete VHF translator locat-
ed on mesa top—Mexican Hat, Utah.

A translator is a low-powered
transmitter which receives an on-
the-air signal from a regular TV
station, converts it to a different fre-
quency, amplifies it, and reradiates
it into an area beyond the range of
the primary station. This type of
signal-distribution device has grown
considerably in importance during
the past year, since the FCC has
legalized the use of VHF translators
and has established rules for their
operation. Developments in this field
are of special interest to TV tech-
nicians in far-fringe areas, who are

 TRANSLATORS

WHAT NEW TRANSLATOR

STATIONS MEAN TO THE SERVICEMAN

the lead in establishing and main-
taining translator stations, but stand
to benefit from the increased sale
and repair of receivers.

TV-signal repeaters have a long
history, especially in mountainous
areas of the Far West—where many
valleys are signal-starved but recep-
tion is dependable on nearby moun-
taintops. The craving for TV was
satisfied in many localities with on-
channel boosters, which consisted
simply of a receiving antenna in a
favorable location, coupled to a re-
transmitting antenna through a VHF
amplifier. Since the original and re-
radiated signals were on the same
frequency, these installations often
had difficulty avoiding trouble with
feedback, ghosts, and other detri-
ments to good reception. Boosters
thus have never gained legal status.
To provide a technically satisfactory
service, the FCC in 1956 adopted
standards for translators which
would rebroadcast on any of the top
14 UHF channels (70-83). Local
groups were invited to file for these,
just as for any regular broadcast sta-
tion. Although they are more expen-
sive than boosters, and require UHF

by George M. Frese

B g

Fig. 2. Many reception areas are long
and narrow, like this Colorado valley.

over 300 of these translators have
been built to date. However, their
potential usefulness has barely been
touched upon.

Insistent pressure for legal VHF
translator service caused the FCC to
amend its rules last September,
clearing the way for such service in
addition to UHF, and establishing
the necessary technical rules. Since
then, a boom has occurred. lllegal-
booster operators—nearly a thou-
sand strong—have been in a scram-
ble to modify or convert their
equipment to meet the new require-

not only in a natural position to take conversion on all receivers, well ments, as well as to file for “legaliz-
PRE-
AMPLIFIER
RECEIVER OuTPUT p l
PRE- OWER RECEIVER OUTPUT i
IXER CHANNEL POWER
AMPLIFIER [] CHANNEL | M ePlIF e AMPLIFIER CHANNEL || 1stMIXER 2ndMIXER [of CHANNEL  foq JEEE 0
AMP AND AGC AMPLIFIER AMPLIFIER .
= ] Seeridl * } 2 E =
AUTOMATIC Lé’,fc;m ,ST?,T'ON LOCAL LOCAL aoromanc| | sTamiow
CONTROL 0SCILLATOR ONIT CRYSTAL CRYSTAL CONTROL I. D,
l— OSCILLATOR OSCILLATOR UNIT

(A) Single-conversion type. (B) Double-conversion type.

Fig. 3. Block diagrams of translators.
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ing” construction permits. In addi-
tion, irterest in translators has been
stirred in many new areas where TV
reception is still nonexistent or ex-
tremely poor. As a result, manufac-
turers are engaged in meeting an
unprecedented demand for trans-
lator equipment.

Facts About Translators

Translators are “made to order”
for the type of location shown in
Fig. 1, on a mountain with access to
a good input signal and a line-of-
sight coverage of the area to be
served. Some translators are also
being used in locations where the
terrain is relatively flat; these use
exceptionally tall towers (some 300’
high) and can pull in signals which
are too weak to be received with a
conventional home TV installation.

Maximum permissible RF power
output for translators is only 1 watt
on VHF or 100 watts on UHF, but
the effective radiated power is usu-
ally higher because a directional
transmifting antenna is commonly
used. As shown in Fig. 2, the most
desirable transmitter site is likely to
be at one end of a long, narrow
coverage area, and it is best to con-
centrate the radiation into a lobe
resembling the directivity pattern of
an ordinary Yagi receiving antenna.
With this arrangement, a 500-micro-

2 = :

Compact installation has UHF transmitting
antennas {in weatherproof housing) mounted
on same mast as VHF receiving antenna.
Note concrete-blozk shelter.

volt signal can be delivered across a
pair of 300-ohm receiving-antenna
terminals at distances of up to 30
miles on Channel 2, or 8 miles on
Channel 13. Putting it another way,
Grade A field strength for a typical
Channel 10 translator, with antenna
gain of 10, is obtainable as fur as 3
miles straight ahead of the antenna,
and a Grade B field (requiring a
high-gain receiving antenna) about
10 miles. Even greater range can
be obtained with vertically-stacked
antennas. However, signal strength
remains high only within a narrow
beam—in this example, only 30°
each side of the straight-ahead posi-
tion. A lower-gain antenna would
provide a shorter, broader range.
UHF coverage areas are comparable
to VHF, or greater, because of the
higher RF input power permitted.
Use of different input and output
frequencies permits the receiving
and transmitting antennas to be
mounted close together; this in-
creases efficiency by minimizing the
length of transmission line required.
The translator unit may be mounted
in a weatherproof housing on the
mast, but it iS more customary to
provide a small, heated shack where
testing and servicing can be per-
formed more conveniently. The
equipment consists of the sections
indicated in Fig. 3. In the single-
conversion unit, the input signal is
picked up on a high-gain antenna
array and coupled to a low-noise
preamplifier (generally of the single-
channel strip type). Any interfer-
ence which may be present is re-
moved at the output of the preamp
by filters or traps. The amplifier is
required to be controlled by AGC—
not only to reduce fluctuation of
output-signal strength, but also to
ensure that output power will not
exceed the prescribed limit. A crys-
tal-type local oscillator is used in
order to maintain the necessary fre-
quency tolerance of .02%} its out-
put, when mixed with the primary-
station input, dircctly yields the
band of frequencies to be retrans-

Two transmitting antennas, facing in slight-

ly different directions, broaden coverage
pattern of this UHF translator.

mitted. The resulting signal is am-
plified to the proper level and fed to
the transmitting antenna. An auto-
matic identification circuit meets
FCC requirements by generating the
station call letters in Morse code
every half hour and superimposing
them on the RF signal. This 4-kc
signal appears as slender sound bars
in the picture, and also as an audible
tone at the receiver.

A somewhat more elaborate type
of translator uses double conversion,
reducing the incoming signal to a
lower intermediate frequency before
converting it to the retransmitting
frequency. This system has the ad-
vantage of increasing the number
of different frequency conversions

+ Please turn to page 60

&

W

Horizontally-stacked

S

receiving Yagis in-
crease signal input to translator and im-
prove consistency of reception.
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components,
defective.

PRACTICAL

TESTING
AND

REPLACEMENT

Capacitors, like other electrical
can and do become
They may change in

value, open, short, become exces-
sively leaky, or drift from their
designated value as operating tem-
peratures vary. Trouble symptoms
likewise cover a broad range—Ioss
of signal, B+ shorts, hum, video
or audio distortion, detuning, mo-

to

rboating, frequency drift, etc. A

shorted unit is also likely to dam-
age other parts in the same circuit.

capacitor

m

Meter Tests
It’s usually advisable to analyze
troubles with in-circuit
easurements as far as possible,

especially when printed boards
and/or miniaturized components
are involved. There’s no sense in
unsoldering or removing compo-

Editor’s Note: This article has been adapted

from

the new Howard W. Sams book,

“Understanding Capacitors and Their Uses,”

by
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nents from the circuit unless or
until it is really necessary. Sup-
pose, for example, you suspect a
bad C8 in Fig. 1. If 425 volts is
present at the grid of V2, it is
reasonable to assume that the ca-
pacitor could be leaky. But before
carrying this assumption further,
why not obtain additional proof?
After all, a shorted or gassy tube
could be responsible for the posi-
tive grid voltage. So remove the
tube from the socket and measure
the grid voltage again. If you note
the same symptom, and there seems
to be no other contributing factor,
it’s then worth your trouble to dis-
connect the grid end of the ca-
pacitor from the circuit.

Using nothing more than a VOM
or VITVM, there are two methods
of testing for leakage. (See Fig. 2.)
With the set turned on and no sig-

William F. Mullin. nal coming through, connect the
AF AMP OUTPUT AF AMP
8 ECC83 s Eccs3

3%0v
Fig. 1. Typical audio-amplifier circuit.
Note grid-coupling capacitor
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DISCONNECT @61663
POINT

4700
n

3jov

cs8.

:j_IBSMFD

390v Lg o

Fig. 2. Test
Only ground return is through meter.

meter leads between the open end
of the capacitor and ground, and
check either wvoltage or current.
Passable readings for a coupling
capacitor like C8 should not ex-
ceed two or three volts or 5 to 10
ma. A word of caution in making
these voltage and current measure-
ments: A badly shorted capacitor
will permit high current to flow
through the ground-return path
provided by the meter, so be sure
to start out on a scale high enough
to prevent damage to the instru-
ment.

The ohmmeter scale of a VTVM
or VOM can also be used, with the
equipment turned off, to make an
in-circuit test for a shorted capaci-
tor. However, this test has a cou-
ple of serious drawbacks. First,
parallel paths (including hard-to-
find “sneak circuits”) make it dif-
ficult to interpret the resistance
readings. A low-resistance shunt,
such as a coil, can make a capaci-
tor appear shorted. Even a high-
resistance parallel circuit can
prevent you from detecting capaci-
tor leakage severe enough to cause
noticeable trouble symptoms.

The second drawback of ohm-
meter checks is the low applied
voltage, generally 30 volts or less,
delivered by the internal battery of
the ohmmeter. This potential is
not sufficient to reveal intermittent
leakage paths and shorts which
show up only under the stress of
normal circuit voltages. Oddly
enough, the exact opposite of this
disadvantage is encountered in
some miniaturized transistor cir-
cuitry, where the ohmmeter volt-
age may exceed the rating of the
capacitors.

Although many technicians may
not realize it, checking for open
capacitors is also a fairly simple
task. But again, by making in-cir-
cuit tests first, you can save much

OUTPUT
®eLeGB

430V

%
T VTVM

procedure for leakage.
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time and trouble. One procedure
involves the use of an oscilloscope
or AC volimeter to check for the
presence of signal where it should
be absent, or vice versa. Of course,
you must know what to expect in
the way of waveform or voltage in-
dications. For instance, you would
expect a coupling capacitor such as
C8 (Fig. 1) to pass practically all
the available signal from the plate
of V1 to the grid of V2; but in
the circuit of Fig. 3, you would
expect to find very little AC pres-
ent at the screen grid (pin 8) of
V1. Excessive signal at this point

would indicate that the screen by-'

pass unit (C4) was not doing its
job.

In this case, substitution is often
convenient; usually, however, an
ohmmeter check can spot an open
capacitor just as quickly. When a
capacitor is removed from the cir-
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O KK
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Fig. 3. Typical video-IF stage of a TV
receiver. Note screen-bypass cap C4.

cuit and fully discharged, connect-
ing an ohmmeter across the capaci-
tor should cause it to charge. The
time this action takes is governed
by the value of capacitance and the
amount of series resistance in the
circuit. The ohmmeter itself has at
least several thousand ohms of re-
sistance (depending on the range
used); thus, if the capacitor is of
fairly large value—say, .01 mfd or
more—the time constant will be
long enough to cause a noticeable
change in the ohmmeter reading.
On the x100K scale, for example,
connecting the meter across a nor-
mal capacitor may cause the pointer
to flick over as far as mid-scale,
and then swing back—rapidly at
first, and then more gradually—
until the reading is near infinity.
Failure of the ohmmeter to react
as described is a fairly good indi-
cation that the capacitor is open.

UNKNOWN
Y/ CAPACITANCE
TO ELECTRON EYE TUBE

OR OTHER DEVICE
INOICATING

%

KNOW.
CAPAC TANCE

Fig. 4. Simplified bridge circuit em-
ployed to measure capacitance valve.

Remember, however, that capacitor
value must be sufficient to provide
a measurable charging period. A
value of 330 mmf might not pro-
duce more than a slight flicker of
the ohmmeter needle, if that much.

Incidentally, if you have dis-
charged a capacitor and then find
that the ohmmeter needle “pegs”
when the leads are connected across
it, don’t assume that you have
found some weird circuit or that
the meter is at fault. This is a
natural phenomenon caused by a
capacitor characteristic known as
dielectric absorption. Certain types
of capacitors exhibit this charac-
teristic more than others. This is
what happens: Even though you
have shorted across the terminals
of the capacitor, a small voltage
will immediately start to build up
across its plates when the short is

® Please turn to puge 64

Fig. 5. Faulty installation of capacitor
can easily introduce new troubles.
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What trouble do you run into when servicing
home appliances? Experts say most faults are
traced to defective line cords, switches, thermo-
stats, heating clements; or small motors. Here,
then, are some tips on locating and correcting
troubles caused by these specific components.
Much of the work can be done with an ordinary
VOM, but appliance testers, wattmeters, and
temperature sensers are also useful.

N g ] IS T L O TG 1T S e S

Repairing

ALY i T Paee— BRI | e E] R B

Line Cords

I
e B g
In replacing applinnce wiring, use con-
ductors that can safelv handle high cur-
rents! Also see that insulation is equiva-
L] lent to or better than the original. Know-
ing the wattage rating of the appliance,
vou can calculate the wire size needed by
using the formula: I - W /E—where 1 is
appliance current, W is wattage rating,
and E is line voltage. After determining
current, consult a wire table to select a
size with roughly twice the required cur-
rent capacity. The accompanying table
can he your guide for most appliances.

po

(8) Fcthnt o cbreiing.

When replacing asbestos heavy-duty cord,
Q;.‘EHQNCE ¥VO|EES§|ZE remove about 3" of the outer coating,

Due to constant flexing, aging, and abuse, (mMAX. waTTS)| ( GAUGE NO.) fold back the asbestos, strip the ends of

line cords and plugs usually wear out the wire, and attach the connectors. Then,
hefore other parts. You can often detect as a finishing touch, replace the ashestos
an intermittent  connection by simply 125 18 and bind it with thread.
moving the cord from side to side. 150 17 For heavy-duty service, always use a
IFhe quickest check on cord insulation is solderless connector. Shape the wire to
to hend it sharply. If the cord shows any 200 16 fit the grooves, and then fold the two
signs of cracking or crumbling, replace it. 250 15 sections together. Crimp the shank over

325 14 the insulation so that good contact results

425 13 | when the terminal nut is tightened.

525 12

650 11

850 10

Switches and Thermostats

seta e o —
ERCSA !
commicrs
B8 e
R e R
] A k]
e
win 1
RS scime

(4) Blade cool. beginning to hvat up.

B e
e conTacts opEn
(e e L WA KT

B ' MIXER SW
T AN

(#) Blade hol.

ITCH, N

?@ ﬂ"‘:.- |

A faulty manual switch can cut off power to an appliance Irons, coffee makers. toasters, cookers, and other heat-
or cause intermittent operation. A continuity test with an producing appliances generally  incorporate a  small
ohmmeter will usually pinpoint this trouble. However, on thermostat—a switch automatically activated by a heat-
heavy-duty switches, always check for high-resistance ing element or by changes in ambient temperature. If
connections and signs of overheating, you suspect thermostat trouble, inspect the switch con-
On multiple-position switches (such as a speed control tacts and look for corrosion or physical damage. Sev-
for a mixer), visnally inspect the detent mechanism—if eral adjustable tvpes from eleetric irons are pictured

worn or loose, replace it to avoid future failure. here.
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Heating Elements

A heating element can carry enough current to produce
usable heat energy without damage to the conductor.
A continuity test or wattage measurement will quickly
tell you its condition. Elements, if accessible, can be
replaced by standard heating-clement wire. Many ap-
pliances, Bowever. employ a sealed unit. If open or

wing ® wag *2
N o FINE WIRE “SAFETY" WRABPLD ARQUND
@ e SPUICE 10 KEES 1T TignT
- -

.
e s e R —

4740, OR 6/32 BOLT,

Safety-wrn, aplicr.
doaoH o 47saeo] (B) Sutety-wenpped splice.

(A) Buited cunnetion

A wire splice in a high-current circuit must be capable
of carrying the same current as the original wire; if
loose or dirty, it will overheat and burn out. The draw-
ing shows a couple of recommended types of splices.
Incidentally, if you have trouble removing nut or screw
connectors from heating clements, cte., try using pen-
ctrating oil or a rust remover.

shorted, this type must be repluced with an  exact
duplicate.
Small Motors
Food mixers, blenders, shavers, can openers, knife
sharpeners, etc., generally have small  commutator
(brush-type) motors. These little workhorses all have

about the same internal construction. Worn or broken
brushes are one of the most frequent troubles. These
are replaceable, and are easily removed for inspection.
The ends should be smooth, and c¢ach should be long
enough for the spring to keep a slight pressure on the

commutator.

B====-
seRING — INSULATONG CAP
PIGTAIL SRUSH -OLDER
LI
BRYSH AU ELECTRIZAL
) ™~ CONMECTION TO
/ “\ BRLSH HOLDER

COMMUTATOR

r~ o

An applianee-motor commutator (arrow) should have a
shiny ring all the way around. A rough, pitted sur-
face usvally indicafes bad brushes or an open armature
coil. To clean and smooth a commutator, use very fine
sandpaper 4not emery cloth!) Brushes may groove the
commutator; howerer, if its surface is smooth, spacers
are intact, and brush springs have enough tension, the
motor should still work properly.

The speed of some motors is controlled by varying the
applied voltage, while others use this centrifugal regu-
lator. When the motor starts, the weighted arm moves
away from the center axis; this, in turn, causes the
motor-power contacts at A and B to break. The motor
then slows down, but the spring soon pulls the arm in
again and the contacts are closed. A capacitor (shown
in photo) is usually placed across the contacts to reduce

sparking. A
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QUICKER
SERVICING
by Jack Darr

where'd the

This is a question which has
bothered a lot of us. It can be
answered much easier by another
question: “Where did it come from
in the first place?” Boost isn’t a gift
of a couple of hundred volts from a
well-insulated genie who lives in-
side the high-voltage cage. It’s a
perfectly natural result of the in-
genious design of the damper cir-
cuit.

What is boost? It’s the rectified
voltage developed as a result of
damper-tube conduction. Where
does the current come from? Well,
let’s just disregard all the compli-
cated theory about trace and retrace
and simply say this: The yoke and
flyback transformer form a resonant
circuit which, when pulsed by cur-
rent from the horizontal output
tube, supplies the damper tube
with a high-voltage AC signal. The
purpose of the damper is to “damp”
this AC oscillation and control the
current through the yoke.

Is the circuit complicated? In its
most fully-developed form (Fig. 1),

HORIZ MULT
12BH7

HORIZ OUTPUT
6AUSGT

it looks almost foreboding, so let’s
use the simplified version in Fig.
2. Doesn’t look so bad now, does
it? All we have is one transformer
(the flyback) feeding another (the
yoke), which is connected to a sim-
ple half-wave rectifier with a pi-
type output filter. The DC output
voltage appears at the cathode, and
is actually developed across input
filter capacitor Cl. Because the
lower end of the input filter capaci-
tor returns to B-- instead of ground,
we have a biased diode; any DC
voltage developed uacross CIl will
automatically be in series with the
B-+ voltage, so we get B+ 4, or
we have boosted the regular B--.

Because the output stage, fly-
back transformer, and yoke must
be operating normally for proper
development of boost voltage, its
value is the best indicator of the
condition of the horizontal sweep
circuits—especially of those com-
ponents which are difficult to test
with conventional equipment. DC
voltages, drive, current, and so on,

500 | 470 CRT
1.40 uluthe HORIZ
YOKE WINDING

58a

o
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= ~NOWAGT
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Fig. 1. Typical horizontal sweep section appears to be a complicated circuit.
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A new day is dawning in electronics.

it i .}_'.l

Transistors are here to stay... they are now beir ad e verywhere, in
radio, television, Hi- F| intercom, and in nearly all new electronic equipment. ..

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 efficiently. 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. llere 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
O.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 hecomes a sine
wave generator for audio stages to help find distortion. Tests all transistors

If trouble points to a transistor, check it in a jiffy with the exclusive S A o BLo . o

in-circuit power oscillator check provided by the TR110. A special probe in-circuit or out-of-circuit

is also provided for this.

If the transistor checks bad in-circuit, remove it and give it an out of Model TR110

circuit check with the oscillator check or the more accurate DC check. It's 4 COMPLETE TRANSISTOR TESTER
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

s SIGNAL TRACER * VOLTMETER
e BATTERY TESTER ® MILLIAMMETER

NEW SENCORE TRANSISTOR —— =1 SENCORE BATTERY ELIMINATOR
AND DIODE CHECKER AND TROUBLE SHOOTER

Here is a low cost tester that has become Amer- For replacing batteries during repair.

ica’s favorite. The TRI115 provides the same Many servicemen say that they wouldn’t serv-
DC out of circuit checks as the TR110; leakage ice transistor circuits’ without this power supply.

and current gain. Beta (circuit gain) can also The t{ried and proven PS103 is a sure fire =
answer. It can be used to charge the nickel =
cadmium batteries as well. Dial the desired ?

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

be read direct or as good or bad. Opens or
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

is used by such companies Sears Roebuck, . PS103 b 1 St f L
© s y merely flicking the function switch
Bell Telephone and Commonwealth _Edlson. Model TRT15 to milliamps. The PS103 is the only supply Model PS103
New eircuils enable you to make service checks that will operate radios with tapped battery
‘y;vxl-(t)‘\l/(i);;dS?;;ugrifilégll-tiheezgs‘ though charts are Dealer Net supplies such as Philco, Sylvania and Motorola. Dealer Net
. t i 1
$1 9,35 No other supply has a third lead $1 995

SENCORE

your Authorized : -
Sencore Distributor I ADDISON, ILLINOIS

MADE IN AMERICA




SERVICE MASTER...

EUERY TOOL YOU NEED
39" OF THE TINE

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

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

9 NUTBRIVERS :
High Nickel chrome
finish, 35" to 12"

3 STuBBY
NUTDRIVERS :
EXTENSION BLADE:

Adds 7”. Fits
both handles.

3 SCREWBRIVERS :
Two slot}ed L.
%6”! 9/32,

#1 Phillips

2 REAMERS:
Wt e

ADJUSTABLE

WRENCH :

6" thin pattern,
1” opening

LONG NOSE PLIER:
"*Cushion Grip”,
2V4" nose

DIAGONAL PLIER:
“Cushion Grip"”
hand-honed
cutting edges

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

Ask your distributor to show you kit 99 SM

XCELITE, INC. e ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, (td., Toronto, Ont.
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can be checked with voltmeters and
scopes, but shorted turns in yokes
or llybacks require the use of spe-
cial test instruments. While it’s true
that you may have use for these
instruments in many cases, proper
interpretation of the boost voltage
can save you from unnecessarily
making many special tests. So, let’s
outline a few simple tests that will
lead us to the source of trouble
without too much trouble or special
equipment. First of all, we’ll as-
sume all standard tests have been
made. This includes measurement
of B-} voltage, replacement of
tubes, a waveform check of hori-
zontal drive, and tests for obvious
short circuits. Only the boost volt-
age is missing, or lower than it
should be.

If you were servicing a half-wave
rectifier circuit, you’d make three
tests: Replace the tube, measure the
AC supply voltage on the plate. and
check for a short or overload which
could be pulling down the DC out-
put voltage. All of these tests are
equally valid in servicing damper
circuits. Assuming we’'ve checked
the tube, how about the AC input
voltage? The easiest way to check
this is to place a scope probe close
to, but not touching, the damper
clement connected to the flyback.
The signal should contain high-
amplitude spikes, as shown in Fig.
3. A little practice will give you a
rough idea of what the amplitude
should be. The absence of spikes
should send you scurrying to the
plate of the output tube for a simi-
lar test. If the spikes are low in
amplitude (which would cause the
boost voltage to be low), the trou-
ble may be shorted turns in the yoke
or flyback, or the high-voltage cir-
cuit might be harboring a short.
Undamped oscillations, as shown in
Fig. 4, usually mean the damper is
not conducting or the boost capac-
itor is open.

Let’s analyze one of the rougher
ones, where everything else is OK,
but it just doesn’t work. Providing
we didn’t overlook anything, it’s an
“either /or” problem—it’s either the
ilyback or the yoke. Disconnect the
yoke and see if the pulses at the
damper return to normal. Except
in direct-drive circuits, where it is
usually necessary for the yoke to
be connected for the flyback circuit
to operate, this test will immediately

YOKE
o
DAMPER HORIZ
UINEARITY
/ . ==
FLYBACK l : J_ BOOST

TRANSFORMER @

SECONDARY
AC GROUND
{ USUALLY B +)
Bt

Fig. 2. Looking at only the boost cir-
cuit shows it to be a half-wave rectifier.

tell you whether or not to suspect
the yoke. To make a more positive
test, connect a substitute inductance
across the tlyback in place of the
yoke. Several horizontal-sweep test-
ers include an inductance which can
be used for this purpose. If one of
these isn’t on hand, use a spare yoke
with approximately the same induc-
tance as the original. If the substitute
is within 20% of the required in-
ductance, boost voltage will be re-
stored if the original yoke was de-
fective. If nothing changes, the fly-
back is almost certain to have a
shorted turn or turns. (Again, it is
assumed that any capacitors in ser-
ies with the yoke leads have been
checked for shorts or leakage.)

There are three basic circuits used
in yoke-flyback designs—one where
the yoke is driven from a separate
secondary winding (Fig. 2), the
direct-drive type with the yoke and
flyback in series (Fig. 5, left), and
the modern type where the yoke is
connected across a portion of an
autotransformer-type flyback (Fig.
5, right).

The action of the damper tube is
the same in all cases. However, in
the direct-drive and autotransformer
circuits, the damper cathode is con-
nected to the high side of the yoke,
whereas in the isolated-secondary
type, the damper plate is attached to
the high end. This is perfectly nat-
ural when we consider the standard
phase reversal between the primary

Fig. 3. As experience will show, this is
normal signal at input side of damper.



® “It is the best tube tester I have ever owned.”
F.M., MONROE, LA., TV TECHNICIAN

® “It’s a rec’ asset to any serviceman.” (35 years

in service1g) C.H.W., EAST PRAIRIE, MO., TV TECHNICIAN

® “This is ti-e best checker I have ever used.”
E.L.R., HASTINGS, MICH., TV TECHNICIAN
) “A must for every serviceman. A real Time Saver
at a reas=nable price.” W.P., ERIE. PA., TV TECHNICIAN

» “The most complete and reliable instrument [ ever
bought far this vrice.”
H.P.R., QUEBEC, CANADA, TV TECHNICIAN

® “] already own one. This is my second Mighty Mite.”
PHILCO DISTRIBUTOR, ST. LOUIS, MO.

® “Mighty M ite has paid for itself the first month.”
W.C., UNIONTOWN, FA., TV REPAIR

® “I have fo=nd the Mighty Mite all that you say it is and
more. It ‘ests tubes that my other tester, costing twice
as muck, will not test.” L.K.E., W9PWQ, CHICAGO, HAM
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Sencore Sam says /s o 'y '
of .- ¢ here’s why the ONLY
Mighty Mite finds them all. It checks tube grid 5950

-

circuits w -h the same high sensitivity as the iadis-
p=nsable 3encore LC3 Leakage Checker; yer it
checks emsssion, leakage and shorts just like the ¢, e
big, expensive testers. That’s why we call it the e T

Mighty M te you can’t miss!
Your Distributor i
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Fig. 4. Undamped oscillations at the
damper are sure sign of boost trouble.

and secondary of an isolated-sec-
ondary transformer.

The second difference lies in the
action of a capacitor sometimes
connected across the damper tube.
In transformer circuits, capacitance
across the damper increases width
an advantage often used by de-
signers and technicians to obtain
that last half-inch of sweep. In
direct-drive circuits, however, capa-
citance across the damper usually
decreases sweep width. This ca-
pacitor also affects boost voltage.
In transformer circuits, increasing
sweep usually reduces boost voltage;
for direct-drive circuits, the effect
is just the opposite.

The horizontal linearity coil (Fig
2) is an important part of many
boost circuits. The entire circuit,
including the coil and capacitors CI
and C2, is resonant at about 75
kc; when the coil is properly ad-
[Ull & TBH n SFURmER [0R PORHT I 0 n justed, the plate current of the hori-

‘ zontal output tube will dip. The bot-
tom of the dip is the point of maxi-
mum RF (pulse) output and mini-
mum plate current. Therefore, the

; coil is properly adjusted when the
q&‘e qaot . e 7] . pulses applied to the damper plate
g i3 : are at maximum amplitude. At this

same point, the boost voltage will

MERIT PLAZA - HOLLYWDOD, FLORIDA

The Merit line of YOKES consists of
60 different types, listed 1,413 times

in Counterfacts, covering 2,873

chassis, used in 14,964 1 A
Models - most are EXACT c ; 2\ HY RECT
replacements. HORIZ OUTPUT
: HORIZ OUTPUT
: N ) @ P——eB00ST

L

also be maximum.
@HV RECT

T & voke
) ';é OAMPER é
DAMPER ¢ +—
i :

B+ BOOST

Fig. 5. Direct-drive and autotransform-
er flybacks have similar boost circuits.
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GET-AT-ABLE

1s the word for the new
General Electric Celebrity
Portable TV

OF The back and the sides of

the cabinet come off as one
unit, exposing the chassis for maxi-
mum accessibility.
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! |
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Precision-crafted IF Sweep circuit board lifts up, to The high-voltage cage
OPEN UP DOWN

circuit board swings make component replacement

trap-door drops down

open—components and connec- fast and easy. Full fillet solder con- for easy rectifier tube replacement.

tions are easy to get at. nections for sure contact. The whole panel is removable.

More time-saving features: Full power trans- The proof is in the picture! When the picture
former o All fuses accessible « “Road maps” for  you see IN the Celebrity chassis is this clear—you
easy circuit tracing ¢ Color-coded leads « Plug-in  need less time to clear the picture your customer
video detector assembly o B+ voltages marked, sees ON the Celebrity.

test points identified on circuit board. Less time per call = more calls per day = PROFIT

Progress [s Ovr Most Important Product

GENERAL @B ELECTRIC

General Electric Television Receiver Department, Syracuse, New York
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If adjusting the horizontal lineari-
ty coil fails to produce a change in
boost voltage at any point, there is
something wrong. Etiher the hori-
zontal oscillator is far off frequency,
there is a defective component in
the linearity-coil circuit, or the fly-
back or yoke is bad-—squelching
the horizontal pulses so the linearity
circuit can have no effect.

Boost-Voltage Loading

Since boost voltage is “free,” it
is often used to advantage in supply-
ing various circuits with higher-
than-normal B-+ voltage. Typical

applications include the vertical and
horizontal output stages, and in
many cases the horizontal oscillator.
The amount of current drawn from
the boost circuit varies from 2 ma
up to 30 or 40 ma. In the circuit
shown in Fig. 1, all of the above
loads draw quite a large current
from boost without any trouble. By
the way, in tracing the plate circuits
for the horizontal oscillator and out-
put tubes, you’ll notice there is no
direct connection to B+4. For those
of you who are perplexed by the
perennial “merry-go-round”— oscil-
lator drive is needed to produce

boost, but the plate is supplied from
boost—you’ll find that B+ is sup-
plied via the-transformer secondary
and the damper tube. Thus, the
oscillator has enough voltage to start
working, gradually building the
boost supply up to normal.

If you suspect that boost-circuit
loading is the cause of boost trou-
ble, remove the load. Pull the verti-
cal output tube, for instance, or dis-
connect the boost-voltage connec-
tions to the other circuits. In some
cases you can connect a milliam-
meter in series with the circuit; fig-
ure out the normal current, by us-

FOR ALL
BLACK & WHITE
PICTURE TUBES

2 volt /4 volt /6 volt /8 volt
series or parallel
electrostatic or electromagnetic

| X §F N KN 5 N N B B B N N B N B N N B N B N N N N N N |

ss—— | VOLTS
7 POWER o
470
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A Britener with a slide switch for series or parallel
wiring is nothing new—but those previously

=
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450 MODEL C202 |
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.600 f
450 %;?j

1-5/32
available could only be used on picture tubes rmax *
with heater ratings of 6.3 volts, .600 amps. For MODEL C212
all other heater ratings, a single-purpose auto-
former has been necessary. for 110°
Now Perma-Power has developed a truly uni- button base
versal series/parallel Britener—one that can be sets [
used on ANY set without endangering the delicate (RCA type) 5
filaments through too much boost. Only Perma- oo
Power—the leader—offers you this convenience.
You can brighten any TV picture with Perma-
Power’s 2-Brite. If the base is right, the boost is
right! You don’t even have to take the time to
consult a Britener Selector Guide. Just choose the MODEL C222
right base style—and install with confidence. for 110° shell [
List Price $3.75 base sets |»x.1/s .J
(Sylvania- Ol

,PdamfPOwQLCOMPANY

CHICAGO 18, ILL

3102 N. ELSTON AVE.
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Dumont type)

&

ing the voltage drops across resis-
tors in the circuit; and compare
the two values.

By now it should be obvious that
boost voltage holds a very useful
clue for troubleshooting sweep and
high-voltage troubles. Remember to
check out the damper circuit just
as you would any other half-wave
rectifier, and you’ll find a lot of your
problems easier to solve.
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STRAP-LESS

Chimney Mount.
s No (}\m ey
o Large

« Instally In
Secands

« Connot Rust
Away

» Up To 1,500 Ibs
Clamping Fressure |

113
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oo by
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Nail Up the Antenna

An innovation in chimney mounts
‘ overcomes the problem of mounting
straps rusting in two—by doing
away with them. It’s the Strap-Less
| Chimney Mount, manufactured by
R-Columbia Products Co., Inc., of
| Highland Park, Illinois.

Two pairs of 1/8” rods take the
‘place of conventional straps. They
1 are threaded on one end to permit
\adjustment, and have eyes in the

other end to accept either 1 V4" or
' 2 masonry nails furnished as part
of the kit. A hammer is all that is
’ required to drive the nails into the
mortar between bricks, stone, or
| blocks. It is best to insert the nails
between the ends of adjacent bricks
(not between rows) so that any
leverage exerted will force the nail
against a brick instead of mortar.
The new mount is also supplied with
lock screws to prevent the mast from
turning. A



BETTER THAN EVER IN ITS 315T YEAR

THE

"iLco prence OF

When you insist on a Philco STAR BRIGHT 20/20
Picture Tube or Philco Receiving Tube, you're sure
of unbeatably high quality. Type for type, there are
many technical reasons why—but the most funda-
mental reason behind Philco’s pledge of quality is the
fact that Philco is here to stay . . . and the service-
dealer is Philco’s most important tube customer. The
independent service-dealer has relied on the Philco

Every Philco STAR BRIGHT 20/20 Picture Tube Is
Bondedtobe built with ail new picture making parts

Double Protection—both Bond and Warranty

TO THE SERVICE-DE

name for over 30 years . . . and Philco constantly
raises its standards to make its good name even more
of an asset to you—the service-dealer, in the com-
ing years.

For quality that helps your reputation—and your
profits, insist on Philco STAR BRIGHT 20/20 Picture
Tubes and Philco Receiving Tubes. There's a Philco
quality component for every TV repair need.

..+ to the same rigld standards as tubes In newest
and finest Philco TV sets. Plus a full year Warranty.

PHILCO

wanow jor Qaaﬁgg the UWortol Cver

PHILCO Accessory Division
WORLD-WIDE DISTRIBUT/ION

Service Parts ¢ Power-Packed Batteries o Unlversal
Components » Long-Life Tuhes ¢ Heavy-Duty Rotors ¢
Star-Bright 20/20 Picture Tubes ¢ Long-Distance An-
tennas ¢ Appliance Parts ¢ Laundry Parts ¢ Universal
Parts and Accessories



useful SAMS BOOKS on
COMMUNICATIONS

available from your local
SAMS DISTRIBUTOR

. . .
Two-Way Mobile Radio Maintenance
Jack Darr comes through with
the first practical guidebook on
maintenance and installation
for 2-way radio technicians.
You get field-tested methods,
service hints and test proced-

’ ures. Chapters include: Plan-

= ning a 2-Way Radio Installa-
tion: Receivers: Transmitters:
Remote Controls; Towers: In-
stallation of Mobile Units; Noise Elimin-
ation: Test Equipment: FCC Tests and
Measurements. Includes charts to help you
make required ecalculations without using
math ; actual photos show proper step-by-step
installation and maintenance. Only book of its
kind for the technician. 256 pages: $4,95
51 x 8% ", No. TWD-1. Only .

Second-Class Radiotelephone

License Handbook

Edward M. Noll gives you all
the information you need to
pass the FCC 2nd class exam,
and to successfully maintain
and operate 2-way and other
communications radio equip-
ment. 6 chapters contain ques-
tions and answers based on the
FCC exam: 6 more chapters of
text give you the thorough
background and full knowledge of communi-
cations theory and practices you will need.
Provides vital data on fundamental systems,
rules and regulations, operating practices and
procedures, communications test equipment,
transmitter tuning and adjustment, ete. Ele-
ments I, IT and IIT of the 2nd-class exam are
explored in detail. Extensive Appendix pro-
vides much useful reference data. 240 $3,95
pages: 51 x 81%". No. QAN-1. Only

Two-Way Mobile Radio Handbook

Here is the ecomplete picture of
2-way radio, from the miero-
; phone to the speaker and back.
wowiLE More than one million vehicles
jaon : § :
e e are equipped with two-way
radiotelephones. Someone has
to service this luerative and
mushrooming market . . . why
not vou? It’'s easy, if you fol-
low the author’s easy-to-under-
stand instructions. He leaves nothing to your
imagination in 10 clear and expository chap
ters, ranging from basic systems through re-
ceivers, transmitters, control systems, anten-
na systems, power, servicing, ete. 20853,95
pages; 51% x 81%”. No. MRS-1. Only
oxe N
Citizens Band Radio Handbook
A thorough introduction to the
= growing Citizens band radio
service market. plus a discus-

, p———

Two-wey

{
|

@@'8

cmmsll"‘ 5 g 3
Il i sion of Citizens band eq_ulpment
|| for all types of applications.
Tells how to select equipment.
Y Covers circuitry, antennas, in-
I A stallation, troubleshooting and
| repairs, service adjustments

and measurements, and operat-
ing procedures. A must for prospective own-
ers, as well as technicians who install and
service this equipment. 192 pages: 52,95
% x 81/2.". No. CBH-1. Only
First-Class Radiotelephone

License Handbook

The most up-to-date refer-

- o ence available on broadecasting
‘#"{{"wt and the FCC lst-class exam:

:.(m‘ provides everything you mneed

n‘_"’”c' to know to progress from a
2nd-class to a 1st-class license
holder, and serves as a handy
reference handbook for station
engineers and technicians. In-

cludes the latest data on fre-
quency assignments, duty and license re-
quirements, studio and control-room facili-
ties, AM and FM transmitter and antenna
systems. laws and test procednres, and typi-
cal questions and answers based on Element

IV of the FCC exam . . . plus an extensive

by JOE A. GROVES

PUTTING THE LID ON
OVERHEAD

Every electronics service dealer
should be aware that one way to in-
crease profit is to reduce overhead.
Unfortunately, far too few shop
owners know how to keep their
overhead expenses in line with their
income. To make matters worse,
there is relatively little information
available to help those who want to
find out how to control overhead.
Here are some concrete steps you
can take to overcome this problem.

First of all, you must realize that
overhead will not take care of it-
self. Don’t make the common mis-
take of thinking that as long as
you’re in business, and doing a cer-
tain volume of work, overhead is
certain to maintain a specific level.
This isn’t true. It’s doubtful if two
shops out of thousand taking in
$20,000 a year have the same ex-
penses. Once you become aware of
this fact, you’ll have taken the first
step toward improving your profit

picture.
Next you must realize what over-
head is — otherwise, how can you

control it? Overhead is more than
just your cost for rent, heat, lights,
and truck operation. For a service
operation, it tekes in ail of your ex-
penses other than the costs of parts
and money invested in real property
such as buildings and equipment.
Even then, depreciation on stock,
equipment and business property
must be classed as overhead.

Take a look at the list of typical
overhead expenses for an electronics
service business. We’ve listed onlv

much you're spending for each
item. This calls for accurate rec-
ords. If you don’t like bookkeeping,
you may want to hire someone to do
it for you, or you can farm the job
out to an independent accountant.
You’ll more than save the little bit
it costs you. It may surprise you to
learn that you can often save money,
or at least wind up with a bigger per-
centage of profit, by adding another
expense. But this is what happens
when you invest in a record-keeping
system, since paying attention to
where your money goes is one of
the secrets of operating a successful
business.

When the end of the month comes
and you find out what you spent
your money for, don’t stop there.
It doesn’t do any good to know you
paid out $30 to buy gas and oil for
your truck, unless you can determine
whether or not this figure is in line
with your operating budget. Keep a
monthly record for each item, with
expense hgures entered side by side
SO you can compare current expen-
ditures with those for previous
months. A mere glance will tell you
when one of the items is rising too

Chart | — Typical Overhead Expenses

1. Accounting Fees 21. Retirement Plan

2. Advertising 22. Service Information
3. Association Dues 23. Shipping Charges
4. Bad Debts 24. Social Security

5. Breakage 25. Telephone

6. Callbacks 26. Trade Magazines
7. Decorating 27. Truck Repairs

8. Gas & Oil 28. Vacation Pay

9. Hand Tools 29. Wages - Self

10. Heat 30. Wages - Office

11. Hospitalization Plans  31. Wages - Technicians

Appendix section. 304 pages ; $A.95 40! You undoubtedly have some 12. Insurance (All) 32. Wages - Misc.
62 x 81%”. No. BON-1. Only. 4 other expenses ‘that aren’t shown 13. interest on Loans 33. Water
FREE SAMS BOOKLIST AVAILABLE— p ‘ ¢ ) 14. Inventory Shrinkage  34. State License & Tax
- . ? g
ask your Distributor or write us direct A]SO’ you may find some that don’t 15. legal Fees 35. Equipment Depreciation
app]y to your operatjon — but 16, Ligh?s' 36. Fixfu.res Depreciu.fio.n
HOWARD W. SAMS & co., INC. don’t be too quick to cross them off. 17. Lost-Time Wc?ges 37. Furniture Depreciation
1720 E. 38th St. Indi " i - 18. Office Supplies 38. Property Depreciation
i m aey eg TUE 61'0:;:1;7 Once you know what is costing 19. Rent 39. Stock Depreciation
S you money, you must find out how 20. Repairs 40. Truck Depreciation
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for BUSS
and
FUSETRON
FUSES

All types
available
for every
application

BUSS
and FUSETRON

FUSES: One source Get tull data for your files, write for BUSS
for all ;'our - bulletin, Form SFB—it gives a comprehensive picture
fuse needs. y of the complete line of fuses and fuse mountings of

unquestioned high quality.

BUSSMANN MFG. DIVISION, McGraw-Edison Co, UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO.
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high or too fast. Then you can check
to see if there is a valid reason for
the increase, and if it’s uncalled for,
take steps to correct the situation.
Even before you’ve recorded your
second month’s expenses, you may
notice some item that seems unduly
high. But don’t be too hasty to con-
clude it is out of line and take dras-
tic steps to correct it; first weigh all
the facts. For example, a $25 tele-
phone bill is no sign you should
have the phone taken out. That
would be committing business sui-
cide in this field. It would be a good
idea, though to find out why the bill

was so high. Maybe it includes the
cost of phone-book advertising,
which should rightfully be a separate
entry in your ledger. Maybe you
made more than the usual number
of long-distance calls. (You can
take steps to correct thar.) Maybe
it includes a telephone-answering
device — if so, is it paying off for
you?

Carefully evaluate each and every
expenditure on vour list, because
these expense figures provide cold,
hard facts for you to use in guiding
your business to success. Take rent,
for example — an item of overhead

Ralph
Woertendyke
tells

“I just finished installing a Stancor
replacement transformer in a TV
set, and as per usual, it fit perfectly
and works perfectly. So thanks for
making my job easier by making
available these fine exact replace-
ment components.

“I found this transformer replace-
ment by looking it up on the Stancor
TV Replacement Guide. This saves
me time. This makes me money.
Stancor offers a vital service in addi-
tion to a good product. So, thank
you for this service.

“I have been using Stancor
exclusively for the last two years,
as obtained through my.distributor,
Electronics, Inc. of this city. I am
glad to buy your transformers, and

I just wanted to take a few minutes
to say Thank You.”

HE USES

STANCOR

TRANSFORMERS
EXCLUSIVELY

Salina, Kansas
Independent Service Dealer
likes the time-saving,
money-making features

(The above is from an unsolicited letter, quoted with permission, received by
Chicago Standard Transformer Corporation from the head of Television
Engineering, 225 N. Santa Fe, Salina, Kansas.)

STANCOR ELECTRONICS, INC.

(Formerly Chicago Standard Transformer Corporation)

3501 West Addison Street
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which runs consistently the same
month after month. Ask yourself,
“Is my location giving me the most
for my money? Could I be saving
money if I signed a lease or moved
to another location? Would a new
location increase income enough to
pay more rent? Would my income
decrease if 1 moved to a less ex-
pensive spot?”’

Carefully studying the implica-
tions of all other expenditures—not
only at the start, but every month—
will help you plan your best course
of action. To illustrate how you
might think through another over-
head figure, let’s consider bad debts.
Any repair bill that’s still due after
90 days is on its way to being lost
forever. You can’t laugh it off and
say, “Well, 1 only had $1 in the
tube.” The job cost you time, and
perhaps travel expense, as well as
the price of the tube. Therefore,
your penalty for not collecting may
amount to several dollars. When un-
paid bills begin to pile up, it’s time
to take some sort of action to re-
cover at least some of the money
due you. By rigid control of bad
debts, you can go a long way toward
improving your profit picture.

Still another item, of special in-
terest to shop owners, is technicians’
wages. During a lull in business,
when wages paid for lost time loom
large in the overhead-expense rec-
ords, it’s a great temptation to lay
ofi hired technicians for immediate
relief of the “profit pinch.” But,
once you let these men go, they're
gone; and when business picks up
again, you’re stuck with the prob-
lem of finding and breaking in new
help. Rather than inviting this de-
layed-action headache, why not get
your brain working now, and think
up ways to keep technicians busy
so you can afford to keep them on
the payroll? Maybe vou need 1o in-
crease advertising expenses to re-
duce lost-time wages — another
good example of spending money to
make money.

We could go on and on to show
how careful planning helps keep ex-
penses within bounds. However, we
can summarize the whole subject in
just a couple of sentences: If you’re
looking for a “lid” to hold down
overhead, try a large record book.
It works best when vou keep it open
and lean on it while you study the
contents. A



There's a Belden Lead-in Cable
for every requirement

STANDARD 300 OHM LINE-

Offers low ‘osses at high fre-
quencies. For use with TV
and FM recsiving antennas.

CELLULINE T 300-OHM LINE—
Resists abrasicn, sun, and
wind. Provides strong UHF
and VHF T¥ pictures.

STANDAREG 72-OHM LINE—
Can be used with all types

of receivingantennas at high
frequencies.

WELDOHM 1 300-OHM LINE—
Provides 2% times the
breaking strength of ordi-
nary lead-in cable.

DECORATOR LEAD-IN 300-
DHM LINE -~ Forinteriors only.
Replaces unsightly cables.
Neutral color blends into
room's decor.

STANDARD 150-OHM LINE—
For receiving antennas,
matching transformers, and
experimental applications.

t Belden Trademark—Reg. 1.5, Pat. Off.

For stronger...clearer
TV reception

Belden

PERMOHM"®

TV Lead-in Cable

Permohm conductors are encapsulated in cellular poly-
ethylene. This exclusive 300-ohm lime design provides
clearer TV reception in all areas, inciuding areas where
conditions of extreme salt spray, indusfrial contamination,
ice, rain, or snow are experienced. It further improves
fringe area pictures on all channels, as well as strengthening
UHF and color TV transmission. Ask your Belden Dis-
tributor about this improved 300-ohm cable. Permohm is
available in packaged lengths of 50, 7%, and 100 feet, and
in 500- and 1000-foot spools.

*Belden Trademark and Patent . . U.S. Patent No, 2782251

'kylyl;nr s o Cord:Sets

Power
B Id n Portable Cordage + Electrical
e e Household Cords « Magnet:V .
Lead Wire» Automotive Wire
and Cable 3 Alrcraft Wires ¢

WIREMAKER FOR INDUSTRY
SINCE 1902 — CHICAGO

2D,

Belden Cable is Packaged
in Standard Lengths for
Display and Handling.
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Exact Replacements for

ioinal
Origina Equipment

The following special
parts have been manu-
factured os exoct re-
plocements for the set

monufacturers shown,

se as to assure top
H performaonce.
Cat. No. Use 0.EM. Part No.
Admiral
1471-A Sound Take-Off 72B185-2
1472-A Sound Take-Off 72C132-19
6332 Horiz. Osec. 94C17-4
7701 455 KC I.F. 728312
Bendix
6501 Avuto Radio I.F 20902371
6502 Avuto Radio I.F 2090237-2
6503 Avuto Radio I.F 2090237-3
6504 Auto Radio I.F. 2090237-4
6505 Auto Radio I.F. 2090237-5
6506 Avuto Radio I.F. 2090239-1
6507 Auto Radio I.F 2090239-2
6508 Avuto Radio I.F 2090239-3
Crosley
7101 2nd Sound I.F. 157856-1

General Electric and Hotpoint

12.C1 Home Radio RTL-143 and 163

12-C13  Home Radio RTL-172

6206-PC TV Ratio Det. RTD-026 (WT56X38)

6207-PC TV Ratio Det. RTD-025 (WT56X37)

6208-PC TV Ratio Det. RTD-020

6209-G1 TV Ratio Det. RTD-024 (WT 56X36)

Hallicrafter
1482 IFT Sound I.F. and Trap 51B1996
7101 2nd Sound |.F. 51A1859
Philco

6209-P1 TV Disc. 32-4721

6209-P2 TV Disc. 32-4689-1, 2

6209-P3 TV Disc. 32-4735-1, 2

R.C.A.

1483 IF  Sound I.F. 76437

1484 RD  Sound Ratio Detector 102692

1485 RD  Sound Ratio Detector 102644

1486 RD  Sound Ratio Detector 102253

1487 RD  Sound Ratio Detector 100364

1488 RD  Sound Ratio Detector 79141

1489 RD  Sound Ratio Detector 101219

6333 Horiz. Osc. 103103

Westinghouse

12-C14 Home Radio I.F. 235V025H-11,2
(V157661)

68 Osc Home Radio Osc. 230V039H-01
(V15764-1)

6204-W3 TV I.F. V121281, 2, 3

\

J. W. MILLER Co.

5917 S. Main Street
Los Angeles 3, California

EXPORT REPRESENTATIVE;

Roburn Agencies, Inc., N.Y. 13, N.Y.

CANADIAN REPRESENTATIVE:
Atlas Radio Corp., Ltd., Toronto 19, Ont.
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by Les Deane

1

“'Sines’

Ever wish you could increase or de-
crease line voltage at will, have need of
60-cycle power at 24 volts, or desire a
separate AC filament supply? The piece
of equipment shown in Fig. | gives you
all of this in one compact portable case.
Manufactured by EICO. Inc.. of Long
Istand City, New York, the Model 1073
Variable AC Supply not only offers an
output of zero to 140-volts rms. but also
provides built-in meters for monitoring
load voltages and currents.

Designed for all kinds of AC-power
jobs in the service shop. factory, labora-
tory. or home, the Model 1073 comes
complete in either wired or kit form.

Specifications are:

I. Power Requirements—I120 volis, 60
cps;,  power consumption variable
with load (360 watts max), unit con-
vertible to 50-cps operation; 3-amp
line fuse, switch and pilot light pro-
vided on front panel, supplv non-
isolated.

2. Outpur Voltage—continuously vari-
able from 0 1o 140VAC ar 60-cps,
and from 0 to 120VAC at 50 cps;
undistorted line signal with insignifi-

Fig. 1. Output from Eico’s metered AC

supply is variable from 0-140 volts.

B

ON TEST EQUIPMENT

of Power

cant volitage drop from no load to
full load.

3. Output Current — two imaximim

ranges of one amp and three amps:
AC output receptacle provided on
panel.

4. Panel Meters—238” rins units: AC

voltmeter calibrated in divisions of
5 from 30 to 140 volts; AC am-
meter calibrated in two scales of 0
to I amp and 0 10 3 amps. range
selector and fuses provided on panel.
5. Size and Weight—815" x 534" x 77
9 {hs.

Using a sample factory-wired version
of this instrument. I ran several tests to
check output voltages and currents, wave-
form reproduction, and accuracy of
meter and dial calibrations. | found the
meter readings to be well within 3% of
full-scale values and the voltage dial rea-
sonably exact using a line voltage of
120VAC. The output signal also matched
that of the line—a pure 60-cycle sine
wave. Using a number of dummy loads,
I noted that the output voltage re-
mained fairly constant within the desig-
nated current limits of the unit. and that

it changed in only direct proportions
-
-—
& AUTOTRANSFORMER
wmomcl AT
BRUSH

~. VOLTAGE
CONTROL
SHAFT

Fig. 2. Unusual transformer in the Mod-
el 1073 uses a rotary brush-type tap.
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MODEL 850
BN ELECTRONIC
EOERE= ™ '*  VOLT-OHMMETER

"w... MODEL 850 $79.50

T SR Y

.
FEATURES:

Now you can test low voltage LONG FULL VIEW SCALES.
Scales 7% long at top arc for
i easy reading.

applications. .5 VOLT full scale BETTER STABILITY through
renge on D.C. Extremely useful improved current design.
ir.lowvoltagetransistcreircuits.

High Input Impedance (11 MEGOHMS) and wide Frequency Ranges give this extremely

versatile Electronic Volt-Ohmmeter considerable advantage in the measurement of CARRYING CASE
DC voltages, AC RMS and Peak-to-Peak voltages. It measures directly the Peak-to  Case 859—OP-Black leather
Peak values of high-frequency complex wave forms and RMS values of sine waves on  Padded Carrying Case . $19.50 Net

separate scales. :
; . . .\ ) RANGES
ADDED PROTECTION. Meter is shorted out in OFF position for greater damping, P

meter safety during transit, electrically protected against accidental overload. ZERO RANGES 0-.5-1.5-5-15-50-150-500-1500
CENTER mark for FM discriminator alignment, plus other galvanometer measurements. ————
o . 7 AC RMS VOLTS
New pencil thin test probe used for all functions: DC, AC, and ohms. No need to RANGES
change cables. Beautifully styled case for professional appearance and functional ~—5BEAKTO-PEAK
utility, 7%" x 676" x 3%". VOLTS RANGES

Carrying handle can be used as a tester stand to place the tester at 25° angle for ease ~ 7 RESISTANCE 0-1000-10,000-100,000 OHMS;
in reading. RANGES 1-10-100-1000 MEGOHMS.

" FREQUENCY RANGE 15 CPS to 3MC; (Up to 250

Frequencies fo 250 MC may be measured with auxiliary Diode Probe, $7.50 extra. DC voltages to 50 MC with a 3 .
ccessory diode probe available extra.
KV may ke measured with auxiliary High Voltage Probe. $20.50 extra. = 4 > :

TRIPLETY ELECTRICAL INSTRUMENT

0-1.5-5-15-50-150-500-1500

0-4-14-40-140-400-1400-4000

TNPUT IMPEDANCE DC Voits 11 Megohms; d

COMPANY, BLUFFTON, 0“'0 L:‘c Volts minimum of .83 h:‘legohms.

| l""‘ | | (< e
| @ | | : 52 i ’ 4 ’I |
E!- (//3: ‘ | ! ) § & | é\g | .\.» ? I
| F U - s . K B3
630-A 630-APL 630-NA 310 666-HH 666-R

VAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK



with applied line voltage.

Construction of the Model 1073 cen-
ters around a variable line autoformer
with toroidal-core design. Pictured in Fig.
2, this wire-wound component measures
a little over 3%2” in diameter and ac-
counts for most of the instrument’s
weight. Line voltage is applied across a
large winding of the autoformer, and a
rotary brush mounted on a metal disc
at the rear of the unit serves as a vari-
able tap for the output voltage. Inci-
dentally, the brush is replaceable, and
detailed instructions for installing a new
one are included in the Eico manual.

After working with the Mode! 1073 in
the lab for only a short time, I realized
that a variable AC supply has many ap-
plications in radio, TV, audio, and small-

appliance servicing. Perhaps the most
significant of these is simply being able
to control applied line voltage. Thus, you
can simulate conditions found in cer-
tain low line-voltage areas; or you can
safely trace a short by applying only
enough voltage to give you a needed
indication.

By increasing line voltage, you can
often accelerate the occurrence of inter-
mittent troubles or check a doubtful com-
ponent to make sure it will withstand
normal line fluctuations. With the added
meter features of the Model 1073, power
consumption measurements offer an ad-
ditional troubleshooting tool. Service data
such as PHOTOFACT folders lists normal
current requirements for all AC-powered
equipment, and it’s a simple procedure to

ANTENNA
KIT

Dealer

Net 25.50

G

ELECTRONICS

purchase.

IR See your GC Electronics Distributor todd
or write to

TELCO ELECT

Division of GC-Textron Electronics, Inc.

3225 Exposition Place, Los Angeles 18, Calif.
400 S. Wyman St., Rockford, Ill.,, U.S.A.

Western Plant:
MAIN PLANT:
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You.” This book, written
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check current by merely plugging a line
cord into the panel of the Eico supply.
Current ranges can be safely switched
under load: and the double-pole power
switch completely disconnects the instru-
ment from both sides of the line when
in the off position.

I found the 1073 of value as an AC
source for calibrating or checking meter
movements and other test equipment. and
used it as a calibration standard for
waveform amplitude measurements. The
instrument provides a variable output
sine wave from zero to approximately
400 volts peak to peak. Various levels
of this 60-cycle signal can also be em-
ployed to signal-trace audio, sync, or ver-
tical-sweep circuits. For these purposes,
I used a test cord with clip-lead ends.

As a tube-filament supply, the unit is
ideal for powering all series-string ar-
rangements, and even 6- or 12-volt paral-
lel systems up to a maximum current of
3 amps. To accurately monitor output
voltages of less than 30 volts, an external
voltmeter must be used. By adding a
rectifier-filter network to the output of
the instrument, it can also serve as a vari-
able bias source or DC power supply.
The above applications for this small
power package represent just a few of its
uses; its versatility is really limited only
by the ingenuity of its operator.

CRT's Tested
or Repaired

Designed for use in the home or shop,
the portable instrument pictured in Fig.
3 checks all types of TV picture tubes,
and can be used to restore many that
have minor defects. Identified as Model
800 CRT Tester-Reactivator, produced
by Mercury Electronics Corp. of Mineola,
New York, it comes supplied with test-
socket adapter and complete operating
instructions.

Specifications are:

1. Power Requirements—110/125 volts,
60 cps; standby power consumption
less than 5 watts;, supply isolated
from line; power switch and pilot

Fig. 3. Mercury’s CRT tester restores
emission and corrects other defects.



Fig. 4. Test head eliminates the need
for additicnal test-socket adapters.

light provided on panel.

2. Elememt Tests—filament continuity
shorts. and leakage shown on neon
panel-indicator: grid, cathode, G2,
and G4 element selector provided on
parnel.

3. Qualiry Test — CRT emission indi
cated on GOOD-WEAK-BAD scale of
panel meter (relative 0-100 scale also
provided)

4. Color Tuhes — element and quality
tests performed on individual guns;
gun selector switch provided on test-
socker adapter.

5. Life Test — relative life expectancy
determined by declining rate of tube
emission as filament volrtage is re-
moved " ratings of average time given
in mantal.

6. CRT Reactivation provides both
“hoost” and ‘‘shor” methods of in-
creasing emission for monochrome
and color tubes, meter monitors re-
sults simultaneouslv; burns off shorts
and re-welds open elements; single
reactivation pushbutton on panel.

7. Other Features — adapter provides
four different test sockets plus color-
gun selector; panel switch offers 2-
6-, and 8-volt heater potentials, with
setup data for special tube types sup-
plied in manual.

8. Size and Weight—case 412" x 118"
x 9127 7 lbs.

One of the nice features of this unit is
its large 4Y2” panel meter. The BaD
WEAK, GooD areas of the meter scale are
color-caded, and since the scale also
has linear calibrations, it's a simple
matter to cecmpare the emission of differ-
ent guns in a color tube iand evaluate re-
sults of the life-expectancy test.

The only true way to test a tester is
to use it in some practical applications.
This I did with the Model 800 by coming
up with some old picture-tube duds.
After testing three of these, I found that
the irstrument detected each of their
faults—all with low emission and one
with ia heater-to-cathdoe short.

I first tried to restore emission on two
of the tubes by the “boost” method (in-
creasing heater power). However, emis-
sion increased only slightly and, when

the tubes were placed under normul op-
erating conditions again, emission Kkept
falling back to the original low level.
Sctting up the tester for the “shot”
method of reactivation (high-voltage ap-
plied to the cathode coating), the emis-
sion readings for both tubes almost
reached the good section of the scale.

I was unable to completely cure the
tube with the interelement short, which
was apparently caused by two clements in
direcr contact with each other. It’s seldom
possible to correct such a condition by
any form of rejuvenation. Had the short
been caused by foreign material lodged
between the two elements, chances are
the ~shot” would have burned off the
material and removed the short entirely.

Open elements are not indicated di-

rectly by the Model 800, but as outlined
in the manual. they are determined by
summing up results of the other tests or
by visual inspection. CRT's calling for
low (G2) screen voltages are tested in
the same manner as conventional types,
while quality readings for those with 2-
volt filaments are a little different; a
meter deflection above 20 on the linear
scale indicates that this type of tube has
satisfactory emission.

The test cable supplied with the Mer-
cury unit features a single octal plug for
connection to the instrument panel and a
special Multi-Head adapter which provides
test sockets for standard CRT's, color
tubes. and 8- and 7-pin bases. As pic-
tured in Fig. 4, the adapter box also in-
cludes a color-gun selector switch. A

NEW COMPACT

CATHODE
Mgde|420 REJUVENATOR
) TESTER

| . TESTS AND
REJUVENATES

pizture tubes at correct
filament voltage from
2.36 to 8.4 volts,
including 110° tubes
and the new 19~
and 23” tubes

Spots the trouble
and corrects it in a few

minutes—right in the
home, without removing
tube from set "

It’s even easier now for every serviceman to own a B&K
CRT and profit from picture tube repairs. In addition

Another
Money-Saver,
Money-Maker!

to the famous deluxe Model 440, B&K presents the new
“COMPACT” 420 CRT. And it is priced low enough to
more than pay for itself in just a few weeks.

This unique ‘420" checks for leakage, shorts and
emission. Removes inter-element shorts and leakage.
Restores emission and brightness. Gives new useful life

to weak or inoperative TV picture tubes. (Checks and
repairs color tubes with accessory C40 Adapter.) Keeps
customers happy. Makes picture tube replacement sales
easier for you. Builds more service profits.

Has easy-to-read ‘“‘Good-Bad” scale. Operates on 117
volts 50-60 cycle a.c. Handsome lightweight two-tone
carry-case. Size: 85" x 634" x 374" deep. Net wt: 52 lbs.

See Your B&K
Distributor
or Write for

Catalog AP18-R

I

Net, $5493

BaK MANUFACTURING (¢O.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.
Canoda: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Exporl: Empire Exporters, 277 Broodwoy, New York 7, U.S.A.
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MOST
WANTED

NEWEST
SAMS BOOKS 4=

Learn What You Can Do With aTape Recorder
ABC’s of Tape Recording

by Norman H. Crowhurst

Whether you're new to tape re-
cording or an old-timer, you’ll want
this practical book written by a
leading authority on hi-fi. You’'ll
understand clearly how tape re-
corders work. You'll find out how
to select the proper tape recorder
for your needs. You’ll learn how to
use your recorder for best results;
you'll find new uses for it (practical as well as pleas-
urable). You’ll understand the differences hetween
recorders—two and four track, single and dual
motors, recording speeds. controls, etc. There is even
advice on how to judge the quality of recordings
and how to improve recording quality. An invalu-
able guide not only for hobbyists but for anyone
who wants to get the most out of tape record- 5]50
ing. 96 pages; 514 x 814”. Only. ..

New Light On an Important Component !
Understanding Capacitors

o
o and Their Uses
- William F, Mullin’s practical new
- book takes the “mystery” out of
g

? capacitors. Here is the simple, un-
F derstandahle explanation of capac-
~ itor operation principles; full de-
scriptions of the physical construc-

tion of the various types; how and

why different types are used; how

to select suitable replacements;
how to test capacitors for opens, leakage, shorts,
value, power factor, etc. While some theory is in-
cluded, the hook’s main purpose is to answer the
practical questions involved in capacitor use in
actual electronic circuitry. ‘This is truly a practical,
enlightening book for technicians, engmeerbs 95
and students. 96 pages; 514 x 814”. Onl/. I

P
k

Best Book on Radio Controls for Hobbyists

g ABC’s of Radio Control
by Alian Lytel

This is the comprehensive book
about radio equipment used to con-
trol model planes, boats, cars, etc.
Written for the practical use of
model builders, here are all the
facts about the installation and
enjoyable use of radio-control de-
vices. The author, with his wide
experience both in model building
and electronics, makes the subject easily under-
standable. There is a simple explanation of radio-
control systems and how they work; commercially
available kits are described, with helpful hints on
which to select for various purposes. There are

i
Z ¥

chapters on basic radio principles; radio code usage |

for control of mechanical action, and how best to
use various radio-control systems. Profusely illus-
trated. Invaluable for the model hobbylst 5195
96 pages; 534 x 814”. Only. .

HOWARD W. SAMS & (0., INC.

B Order from your Sams Distributor today, or [ ]

mail to Howard W. Sams & Ca., Inc., Dept. H-31 :
M 1720 E. 38th St., Indianapolis 6, ind. N
B Send me the following books: 2
8 O ABC's of Tape Recording (TAP-1) :
g [0 Understanding Capacitors (CAP-1) H
8 [0 ABC's of Model Radio Control (MOR-1) []
] L]
S enclosed. [] Send Free Book List g
a 2
@ Naome___ —_— S— e — ]
2 2
: Address :
: City  Zone__ State_ :
| | IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 2

s @ @@ (outside U.S.A. priced slightly higher) oo el
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Pulse Division

In the February article “Operation
Vertical” you show the division of the
teedback pulse. I'm wondering if there
is a simplified mcthod of determining
what voltages should appear at different
points in the circuit.

J. M. LuroiD
Miami. Fla.

Generally speaking. mental arithmetic
will provide “close-enough” voliage com
putations for tracing these circuits. Notice
that C44 and C45 on the adjoining sche
matic are two 1000-mmf capacitors in
series 1o ground. Therefore. you might
logically expect the pulse to divide al-

TROU BLESHOOTER

answers your service problems

well as C46 also go 1o ground from this
junction, This antomatically indicates that
there will he more of a drop across C44.
since the parallel paths 1o ground reduce
the impedance across C45. Also, taking
into account the approximately 2:1 re-
sistunce ratio hetween R73 and R71, plus
the presence of C46 across the smaller
resistor, vou can Ssee that considerably
less than Y3 of the pulse at the “high”
end of R73 will he found at the “low”
end of this resistor. The signal at the
latter point, hetween 50 and 100 volts in
amplitude. is fed to the grid coupling cir-
cuit of C47 and R70. Although C47
presents a fairlv high impedance to the
low-frequency (relativelv level) portion of

most equally across hoth components. the waveform, it easily passes the pulses
However, notice that R71 and R73 as which trigger the multivibrator.
TAKEN W1 TH NOTE: LOW-CAPACITANCE PROBE REQUIRED
V12 REMOVED T0 OBSERVE VHESE WAVEFORMS
FROM SOCKET
wi
sV 800v
P v-F
0N, 36N
+
loozz
CRT
ERT MULT 7 7K i o
L VERT OUTPUT
FROM 0022
FRoM (Wr2ax7 — 1 @6AH4GT @)= 0033
110V DO N
MEASURE BLUE
L WH VERT YOKE
RED
GRN 5600
LINEARITY
T'Zz 5600 )
245v a

300

245v

MERCURY TV TUNER SERVICE
890 River Ave., Bronx51,N.Y.

"Largest in the East”

"VHF-UHF TUNERS

90 Day Warranty

Price Includes: Labor & Minor Parts

TUBES & MAJOR PARTS

AT NET PRICES
When Shipping Tuner: Include Tubes,
Shields and Damaged Parts.
Give Model Number and State Complaint
PACK WELL AND INSURE

ALL MAKES
ONE PRICE!

$9.so

24 HOURS ON POPULAR TYPES
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..l am proud to display the PEET Seal”’

1 have a VTVM that sometimes mis
leads me to think I have oscillator trou-
bles when servicing AC-DC radios. My
latest experience was with an old Silver
tone Moudel 3 that gave every indication
of having a weak oscillator. Checking : A
the voliage &t the grid showed only —.5 ‘ . ! Vkm D ,0 06

Meter Headache \

volts instcad of a healthy ncgative 5-15
volts. Further checks failed to reveal any | |
defect that could be killing the oscillator, I
so | grabbed another VTVM from the ‘
TV bench te double-check my results. A
This time 1 found plenty of negative volt-
age on the grid. The first meter works
in other applications, and is OK part of
the time when checking osciltators. What
could be causing the trouble? Inciden-
tally, a shorted output IF transformer
turned out to be the trouble.

Sum’s TV

N-'m- g
x -t

“PHOTOFACT...establishes confidence...”

‘'*We feel our shop being Photofact-equipped re-
moves the guesswork, saves time and establishes
a real sense of confidence for any technician.
Like-new repair can only be accomplished if
original circuitry, values, requirements and toler-
ances are known for parts replacements. The
same can be said for normal voltages, scope
readings and special alignment procedure. Our
Sams Photofact library places all this information
at our fingertips. | was well pleased when | was
notified 1 had met your requirements to be ac-
cepted as a member of your Peet prograrm and |
am proud to display the Peet seal.”
—Richard C. Corkin

Corbin Radio-TV Service, Austin, Texas

M‘:l’_‘\m

Tulsa, Okla.

Sounds like the DC-voltuge isolation
resistor for the meter in question is in-
side the case rather than at the probe tip.
Several old meters were wired in this
manner. The additional capacitance of the
meter lead probably  loads the circuit
enough to couse ar erroneous indication.
Trv moving the isolating resistor to the

probe end et the lead Technicians! YOU EARN MORE...you rate with the public
Hidden Resistance when you own the PHOTOFACT  service data library!

I've often noticed that PhoTtorFacTt " . .
Folders show much lower resistance to You enjoy maximum earnings as the HOW TO STAY AHEAD...
ground from the cathode of the damper owner of a co'mplete PHQTQFACT Yes, the truly successful Service
than the cicuit seems to indicate. For Service Data Library! It’s inevitable, Technicians are those who own
example. the General Electric Chassis S because no matter how expert you are,  thecompletePHOTOFACT Library,

> H - ol 2 - y
covered in Folder 313-4 shows only 200K you can always save more time on who can meet and solve any re-

ohms frem pin 3 to ground. In tracing A . .. pair problem—tfaster and more
the circuit. the only path is through the any job, get more jobs done daily— profitably. And these men keep

height and brightness controls with a EARN MORE, DAY IN AND DAY OUT... ahead because they're on a Stand-

T S o S meEehng What's more—as the owner of a4 Order Subscription with their

o (W complete PHOTOFAC’T Library, you  Distributors to receive all new

Washington, D.C. know your customers’ sets best. You PHOTOFACTSa'stheyqre released

This set, kike many others has an elec- car actually show each customer you montr_\Iy. (They're ellg!bl(? for the

trolvtic capacitor connected to the boost have the PHOTOFACT Folder covering benefits of membership in PEET,
line. The leakage resistances of boost his very own set. Result: You command too—see below!)

ilter C4 and B+ filter Cl.are in series ; , i
;o ground fronz_{hIhe hoost voltage line. public respect and acceptan.ce which plete PHOTOFACT Library in your
Therefore. the resistance reading from pin paves the way to more business and shop—and you have up to 30 months
3 of the 64X4 1o ground will vary. de earnings for you. to pay. See your Sams Distributor
pending on the amount of leakage in today, or write to
these components. Occasionally, vou'll Howard W. Sams
find a hoost filter with a very high leak-
age resistance. These capacitors tend to NOW IS THE TIME TO JOIN

retain a chuarge—even after vou've used

ONLY $10 DOWN puts the com-

™

a jumper te discharge them. When you're THE POWERFUL NEW PROGRAM i_—_ — e e — ‘ —-;

measuring damper-cathode resistance in HOWARD W, SAMS & CO,, INC. "’1 gfﬁ
such cases, the meter needle .wi// usually FOR QUALIFIED TECHNICIANS 1728 E. 38th St., Indianapolis 6, Ind. :

peg ahove the infinite reading. Rather if you now own a PHOTO- | ) . .
than hecoming disturbed about this effect. FACT Library or plan to own | O Send me full details on the new “PEET" Program. |
you can take it as a definite sign there’'s gg?sh):gu|§an;€€+y"folrt ':E‘:twé | O Send full information on the Easy-Buy Plan and Free =
first industry program really : F”e_cabmet de.aL ) o I
FLYBACK designed to build powerful O 'm interested in a Standing Order Subscription. |
DAMPER public acceptance for the I 5 1'm a Service Technician O full-time; T part-time |
6AXAGT Service Technician who qual- |

ifies. Builds enviable prestige | My distributor is |
318A and business forits members. | |
,J_wo Benefits cost you absolutely | Shop Name |
T"‘"’ nothing if you qualify. Ask | |
10000 your Sams Distributor for the | Attn: I
22000 i = _ | a0 “PEET' details, or mail cou- | Address I
2 BUOST_s20v @T [y gertodRy I |
CIRCUITS 1 City Zone___State |
L i ——————_—— e ———— -
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Get ALL Basic Color-TV Test Patterns
From This ONE Low-Cost Generator

COLOR BRR/DOT JEROSMTLH
GENERATOR

Tohan Telostnton

RCA WR-64A

COLOR-BAR/DOT/CROSSHATCH GENERATOR
*189.50°

Here is the low-cost, lightweight, high-quality instru-
ment that gives you all essential Color-TV test patterns:

Color-bar signals for checking, adjusting and trouble- ONLY

shooting Color-TV circuits; dot and crosshatch pattern signals for adjusting con-
vergence in color receivers and for adjusting linearity and overscan in either color

or black-and-white receivers. Designed for in-the-home or shop

servicing.

*User Price (Optional)

SIMPLICITY: Only three operating controls! GENERATES:

Provides RF output...connects directly to
antenna terminal of receiver. No external sync
leads needed.

STABILITY: Crystal controlled signals as-
sure accuracy and dependability. Patterns are
rock-steady, free from “jitter” and “crawl”.

PORTABILITY: Weighs only 13 pounds. The
ideal test instrument for proper in-the-home
color-TV adjustment and servicing.

FLEXIBILITY: Extra wide range on chroma
control..."standby™ position on function switch
...fixed number of dots and bars...“on-off” con-
trol on sound-carrier.

GET ALL THE FACTS -ON THE NEW RCA

RCA Electron Tube Division Dept. PF-H
Commercial Engineering
Harrison, N. J.

Color-Bar Pattern . Ten
bars of color including
R-Y, B-Y, G-¥Y, | and Q
signals spaced at 30°
phase intervals for
checking phase and
matrixing, and for au-
tomatic-frequency and
phase alignment,

Crosshatch Pattern . .
A crosshatch of thin
sharp lines for adjust-
ing vertical and hori-
zontal linearity, raster
size, and overscan.

Dot Pattern (not illus-
trated) permits accu-
rate color convergence.

WR-64A

Please send me your folder (1Q1017) on the new RCA WR-64A Color-Bar/Dot/Crosshatch Generator,

RADIO CORPORATION OF AMERICA

50 PF REPORTER/August, 1961

Name__ . ___ Title__

Company . e — e —

Address .- — e R B

City E— S Zone _State .
e Or see it at your Authorized RCA Test Equipment Distributor~-------

The Most Trusted Name in Electronics

very little leakage on the boost line, aned
inmediately turn vour attention elsewhere.

Feed-Through Replacements

In servicing tuners, can a feed-through
capacitor be replaced with a ceramic ca-
pacitor of equal value?

CurTicE C. CAMPBEILL
St. Charles, Minn.

Disc or tubular ceramic capacitors can
he substituted for a feed-through tvpe in
filament-bypass circuits with little con-
cern. However, in the RF. or mixer-
oscillator stages, the additional strav ca-
pacitance created hv the leads mayv seri-
ously affect the tuning. See *“‘Practical
Capacitor  Testing  and  Replacement”
starting on page 28.

Universal Loop Antenna

Please let me know where | can buy.
or how I can build, a universal test loop
for radio service work. If this is an im-
possible request, what’s the best way to
meet the problem?

PauL CapiTO
Erie, Pa.

Loop antennas have such a wide range
of inductances that it is impossible to
have a standard loop that will match all
radios. However almost any loop antenna
will work satisfactorily for a bench test,
and will allow vou to align all but the
antenna circuit. The latter adjustments
should be made with the receiver in-
stalled in the cabinet so voiu can align
the set to match the strav capacitance
present during normal operation.

Crazy Symptom

An RCA Chassis KCSI113A would
lose the raster whenever the horizontal
hold was adjusted to lock in a picture.
On either side of lock in. normal sloping
bars would appear. Quite by accident. I
discovered a loose connection to G2 at
the CRT base which proved to be caus-
ing the trouble. Do you have any ex-
planation?

TRIANGLE
Durhamville, N.Y.

There was probably enough ripple on
the hoost line feeding G2 to arc over
the poor connection whenever the oscil-
lator was off frequencv. Minimum ripple
develops when the circuit is resonating at
15570 cps: apparentlv. the resulting hoost
voltage was too “smooth™ to span the
gap. It would he wise to make sure the
multiple hoost filter capacitors are all up
to par in this circuit.

FLYBACK DAMPER

TO CRT

l 68K 220K 320K
.068
€T

T

255V 255V 255v




ADVERTISING

Now is the time to start your fall
advertising campaign. You can add a lot
of sparkle to your program by using a
wide variety of ads to keep folks guess-
ing about what youll come up with
next. If your promotional plans call for
newspaper advertising, change ads every
issue and repeat them every so often.

If you contemplate using direct mail,
handbills, or posters with some special
message. the largest ad from this month’s
selection should work in nicely with your
plans.

Check with your printer to see if you
should order newspaper mats ($1.75 per
set of 5), reproduction proofs ($1 per set),
or both ($2.50). Then, fill in the handy
coupon on page 68 to order either this
month’s selection or the entire program
of 60 ads. (With the latter, you receive
a comb-bound book of proofs.) To be
sure of getting your ads in time for your
promotion, mail the request as early as
possible.

ES-4 1F'' x 41"
The “Doc” will make
your business health-
ier by urging people
fo have their sets put
Ta in top shape before
YOUR NEM the fall rush.
P e iy oW

ES-25 33" x 6§"
Here yaou hove lots ]
of space to present e
your own special of- D ‘( BN ’
fer, surrounded by a N

border that people
can’t miss se=ing.

Dramatizing “'serv-
ice that satisfies,’ this
ad stresses that your
expert repairs make a
TV set perform so well
it's a pleasure to

watch.
5 ES-45 1Z' x 4}"
i The beaming face
77 of this little sprite
A warms TV owners
S up
’!"(‘» G to the idea of a
clean-up and adjust-
ment for a ‘‘bright-
%’;%E a?-new,” rock-steady
YOUR NAME picture.

ES-19 13 x 7'

Cartcons poke sly

fun at the do-it-your- T —
selfer and warn him + TV PICTURE? §
of possible danger, 5 0

suggesting  ithat it's
safer and smarter to

£ 10UR NAME §

call you. &

“True-to-life transmission”

“Citizen’s Band” customers want it. The new Sonotone
CM-30 mike gives it to them. And high-profit sales
come easily when you give the people what they want!

It’s a fact that very few “Citizen’s Band” broadcasters are satisfied
with the equipment they now own. But it’s also a fact that very few
can afford to buy complete new sets. And that’s where you come in.
Just spread the word about the new Sonotone CM-30 “Ceramike.”
They’ll be happy. And you’ll be dollars ahead.

The Sonotone CM-30 has selective frequency response. It broadcasts
within the limits of the human voice (90-6,000 cps.) —and screens
out other sounds. So transmission is clear, true-to-life —even in the
noisiest surroundings. What’s more, the CM-30 is far more sensitive
to the frequency range people use. The figure: —49 db. =2 db. Best of
all, it retails for only $14.00 list.

Other virtues: The CM-30 is shock-proof, shatter-proof, humidity-
proof and heat-proof. The 6-foot, 4-conductor coil cable is shielded
and the ceramic transducer is specially constructed to take punish-
ment. And there’s a push-to-talk switch.

Stock up on Sonotone. Discover how easy—and how profitable— it
can be to sell a microphone.

® g ELECTRONIC APPLICATIONS DIVISION
ono one R DEPT. P10-81, ELMSFORD, N. Y.
P. In Canada, contact Atias Radlo Corp., Ltd., Toronto
Leading Makers of Cartridges » Speakers « Tape Heads ¢ Mikes « Electronic Tubes « Batteries
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Solving Slow Warm-Up
(Continued from page 22)

tions of the set are rather mislead-
ing. For example, in a Motorola
Chassis TS-518 I recently serviced,
the picture and sound both appeared
in about 50 seconds—but the raster
was slightly small and somewhat
dim. These defects disappeared after
10 minutes, when the size and
brightness suddenly increased to
normal.

%

The customer, a “do-it-yourselfer
who hadn’t yet learned any better,
had already replaced the damper,

horizontal oscillator, and horizontal
output tubes. I remembered that
screen voltage to the output tube
was supplied through a stacked B}
circuit involving the audio output
tube, so I also tried a new 25L6 in
the audio stage; but this maneuver
had no eflect. I ended up by taking
the set into the shop.

After about one minute of warm-
up time, with the raster still dim and
narrow, B4 was about 240 volts—
some 20 volts lower than normal. I
didn’t consider this low enough to
explain the trouble, for I have seen
the same type of set operate nor-

TWO-WAY RADIO

communtcahond egul,ament

VHF.FM FOR.

MOBILE
AIRCRAFY
MARINE
MOTORCYCLE
PORTABLE
BASE

NEW!

FOR VHF-FM TWO WAY
MOBILE RADIO

the new 680 series offers

HIGH PERFORMANCE ot
MODERATE COST with
LOW MAINTENANCE!

'660 FLEETCOM”

COMBINATION
* MOBILE CONTROL HEAD
o SPEAKER
* TRANSISTOR POWER SUPPLY

ATTENTION DEALERS!
ol Write for available territories,

DESIGNERS AND MANUFACTURERS OF

NI mnmrm

FOUNDED 1938 CORAL GABLES,
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VHEAM FOR: VHF

AIRPORT VEWICLES ANTENNAS
GROUND STATIONS REMOTE CONTROLS
POINT.TO-POINT ACCESSORIES

“"680" FEATURES
AND OPTIONS:

% PROVEN PERFORMANCE .. . oll the out-
standing features of the popular "580" series,
plus the following.

% HIGH POWER. .. 100 watts output 25 to
50 mc, 75 watts 144 to 174 mc, both base
and mobile.

% TONE SQUELCH ... two woy tone squelch
compatible with other systems to EIA stond-
ords.

% Meets oll FCC and OCDM requirements.

% SIMULTANEOUS RECEPTION...dvol front
end receiver for monitoring two frequencies
anywhere in the band.

% TRANSMITTER FILAMENT SWITCH . . . re

duces battery drain when on 'stand-by".

% MONITORS REMOTE CONTROL . .. base
station monitors remote fransmissions. Inter-
com provided. All functions availoble at
remote positian.

MIrAaMmMy 34,

RADIO COMMUNICATIONS EQUIPMENT

Inc.

FLORIDA

mally with B+ less than 230 volts.
Screen voltage on the 25BQ6 hori-
zontal output tube was normal, but
the boost voltage measured only 330
volts instead of a normal 480. This
last voltage was the greatest oper-
ating deficiency in the whole set, for
boost was only 90 volts higher than
B+ . In these sets, the damper cir-
cuit normally develops a DC poten-
tial more than 200 volts above B--.

On the scope, the sawtooth signal
at the 25BO6 grid was just about
perfect in both amplitude and shape.
By means of a high voltage probe, I
found that the pulses at the plate of
the 25BQ6 and the cathode of the
12AX4 damper were only slightly
below normal. These voltage end
waveform readings took about five
minutes. At this point | turned the
set off, because I feared that it might
require a long cooling period to re-
turn to its troubled state if 1 let it
warm up thoroughly.

Reviewing my findings, 1 con-
cluded that the trouble was definitely
in the damper stage or on the boost
line, since the boost voltage was
much too low in proportion to the
pulse that produced it. I could find
no leakage or overload on the boost
line, and tried a new 12AX4 with-
out effect. As I turned the problem
over in my mind, I concentrated
further on the thought that a damper
is a simple rectifier in terms of the
DC voltage it recovers from the
pulse it receives (usually 7% to
11% of the pulse amplitude).
About all a rectifier tube needs in
order to develop DC is an AC input
and a hot cathode! Since the recti-
fying efficiency of the damper was
evidently low, | pondered over the
idea that the cathode was being in-
sufficiently heated. The best way to
get an indication of cathode tem-

“Well, you got his advice ‘for what it
is worth™—$3.50 to be exact!”




Fig. 3. Filu-ment choke (arrow) often
gives trouble in G-E “MM’' TV receivers.

perature would be to read the heater
voltage; however, because of the
close quarters and high pulse volt-
ages around the damper socket, I
was hesitant to do any voltage prob-
ing right there.

Thus, I went searching for an in-
direct way tc obtain my information,
and this steered me to measuring the
voltage across the temperature-com-
pensating resistor in this series-
string receiver. Even after the set
had been allowed to warm up, this
voltage reading seemed unusually
high (30 volts). Considering the
current thrcugh the filament string
(.6 amp), and using Ohm’s Law
(R = E/I}, I determined that the
hot resistance of the temperature-
compensating unit was 50 ohms. It
normally should have been 19 ohms.
A new resistor cured this slow
warm-up trouble.

The behavior of this set cannot be
called a “typical” result of either
a filament-resistor defect or low
damper-filament voltage. I have had
experiences with several other sets
that had similar defects, but which
reacted quite differently.

Fixed Dropping Resistors

Wire-wound resistors used as fila-
ment-dropping units generally do
not tend to increase in resistance
with age, as do composition resist-
ors. Theoretically, at least, they
either open or maintain their resist-
ance. I found one exception in a
General Electric Chassis MM port-
able. Slowness in reaching full ver-
tical size was a secondary defect in
this set. A new 6CM7 vertical sweep
tube had no effect. In desperation, I
measured the voltage drop across
the fixed filament resistor; from this,
I was able to determine that its re-
sistance was a trouble-making 71
ohms instead of the nominal 41-ohm
value. Replacing the resistor com-
pleted that job. While on the subject
of filament trouble in these MM re-
ceivers, I'd like to point out one
more prone-to-fail component—the
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filament choke adjacent to the 6AU8
tube socket (Fig. 3). If these chokes
simply opened, they would not pre-
sent too difficult a service job; most
often, however, they become inter-
mittent or increase in resistance. I
have personally run across six of
these sets with defective chokes.
Another series-filament receiver
once presented me with an unusual
case of slow warm-up. It was a
Crosley 426 which required well
over a minute to develop normal
picture contrast and sync. I could
have blamed the slow increase in
contrast on a defect in the picture

tube, and let it go at that; however,
I didn’t, because this would have
been ignoring the “slow sync” de-
fect.

With the scope, I looked at the
signal at the plate of the 6ANS8
video output tube, and saw it ex-
pand in step with the increase in
picture contrast. Full signal ampli-
tude appeared quickly enough on
the video output grid, so I figured a
new 6ANS8 was the answer. To my
surprise, 1t wasn'’t.

In further checking, I discovered
that the set uses the circuit in Fig. 4,
in which resistors are shunted across

TV TIPS
FROM TRIAD

NO. 13 IN A SERIES,
PART 2

“With four volts of video established at the detector it takes only a moment
to check the peak-to-peak level at the video output. It is safe to assume
that a -CB6 will have a gain of about 12 to 15 at full contrast, so you can
expect from fifty to sixty volts of video drive to the CRT with positive-
going sync if a fully lighted scene is being transmitted. If a dark scene
is on, sync should amount to twelve to fifteen volts since it should repre-
sent about twenty-five percent of full modulation!

“That is your second ‘for sure’ check point and if it is normal, AGC should

be your next concern”’

“And}’ interrupted Joe, “next you will say that something ‘for sure’ goes
on in the keyer circuit? I'll have to see that”

“Usually it’s simple})’ countered Bill; “With a pentode keyer such as an
-AUS6 it goes like this: In the absence of specific information apply one
hundred volts peak-to-peak more positive going spike to the plate than you
have DC voltage on the keyer screen” With a voltmeter Bill measured
pin 6 to be 280 volts. “Two hundred and eighty plus at least a hundred
means that the plate must have a positive going spike of approximately
three eighty to four hundred peak-to-peak.

“80;” continued Bill as he picked up a clip lead, “let’s see what the tapped
winding delivers. If we ground the tap we have about—" as he scoped
rapidly— “fifty negative going, and almost five hundred positive going.
I think we can tie the keyer to the five hundred?”

“That leaves blanking and AFC. Blanking is fed to what?” as he traced.
“This looks like it—pin 2, grid, of the -FP4. So, here is your fourth ‘for
sure’ factor. If the CRT grid is blanked you must have negative going
spike to cut it off during retrace and in contrast to blanking the screen
you cannot use an unlimited spike without developing ‘telephone poles’ on
the left. So I think you can assume that the winding tap goes to ground
and blanking connects to the negative going fifty volts of spike.

“Now for AFC. Since we have pretty much established the winding con-
figuration we could probably settle AFC easiest by connecting the shaping
network to one side or the other and see if the raster is normal or if the
blanking bar seems to want to sync in the center of the picture, but even
here we have a lead. It isn’t quite as ‘for sure’ as the other points, but
look at the value of the dropping resistor. If it is fairly high in resist-
ance, more than a hundred thousand ohms, you are pretty safe in assum-
ing that it will go to the high peak-to-peak point. This one is made of two
270K units in series so we’ll connect it to the five hundred positive”

MORAL: Facts you “know for sure” about TV circuits can be money in
the bank, but many of these points are “for sure” only when your scope
is a working partner and not a shop decoration. For more discussion of
“Multiple Trouble” problems, look for PTM #4 to reach you soon if you’re
already on the Triad PTM mailing list. If you're not, a request to Renewal
Division, Triad Transformer Corp.,.4055 Redwood Ave., Venice, Calif., will

bring you a copy.
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6ANS

DECREASED IN VALUE

Fig. 4. Shunt resistor changed value,
lowering filament voltage on one tube.

certain low-current tube heaters to
permit their use in a higher-current
series string. A resistor across the
6ANS8 had decreased from its nor-
mal 40 ohms to less than 30 ohms;
in so doing, it had dropped heater
voltage on this tube to less than four
volts. Finding this trouble also ex-
plained why the sync was affected,
since the first sync stage is the triode
section of the 6ANS.
Parallel Filaments

Slow warm-up troubles due to
heater-circuit defects in series-wired
sets are often mysterious. Consider-
ing the fact that a// filament voltages
are usually lowered, it isn’t easy to
understand why only one phase of
receiver operation should suffer. In
parallel-wired receivers, the same
freakish condition is found when a
low heater voltage is present on just
one tube and affects only that cir-
cuit. Incidentally, a heater-voltage
reading on any tube is more likely to
be accurate if the voltmeter probes
are applied directly to the tube pins.
Checking the voltage across the
socket connections fails to reveal
any voltage drop caused by poor
contact of a tube pin to the socket—
a fairly common occurrence. Of
course, the latter check would reveal
a defective wiring connection to the
socket, as in a case I saw recently.

(A) With faulty bypass capacitor.

o

(B) Operation restored to normal.

Fig. 5. At horizontal-output cathode.



Contrast was weak for the first five
minutes of operation, and scope
tracing showed that the signal am-
plitude was mormal at the grid of the
12BY7 video output tube long be-
fore it became normal at the plate.
Close inspection unearthed a cold-
solder joint at pin 5 of the 12BY7,
which allowad only half of the dual
heater to receive normal voltage.

In octal-based and other hollow-
pin tubes, low filament temperature
can result from a high-resistance
connection between the internal fila-
ment wires and the base pins. This
trouble can easily be spotted by tube
substitution. and it can be remedied
by resoldering or crimping the af-
fected pins. Depending on the way
the bad connection reacts to tem-
perature changes, this fault can
cause fading or intermittent loss of
operation as well as slow warm-up.

Faulty Electrolytics

Electrolytic filter capacitors are
often the cause of slow warm-up, as
in one Admiral 22A2 which took
about two minutes to develop a ras-
ter. A drive signal appeared at the
grid of the horizontal output tube in
only 15 seconds, but the tube did
not develop sufficient output to gen-
erate high voltage. Screen and cath-
ode voltages on the 6CD6 were
nearly normal, but the scope indi-
cated a 10-volt signal (Fig. SA) at
the cathode. Replacing the 10-mfd
cathode-bypass capacitor effectively
killed this signal, as shown in Fig.
5B, and enabled the set to develop
a raster after only 25 seconds of
warm-up time. It is interesting to
note that a serviceman could have
changed tubes or checked voltages
from now until doomsday without
effecting a cure or finding the cause
of the trouble, but one scope check
immediately revealed the defect.

Occasionally, the warm-up lag is
so long that the trouble seems per-
manent! once bench-serviced a
G-E receiver for no sound or pic-
ture. A defective electrolytic at the
input of the first selenium rectifier
checked “open” and was replaced.
The result was restored B-+ and a
normally-operating receiver. Only
after the customer came in for the
set did I learn that it would operate
if allowed to warm up for about 20
minutes.

Slow warm-up, like other trou-
bles, can be intermittent; naturally,

this greatly increases the difficulty of
locating the defect. On one house
call to service an Admiral 24 Series
receiver, the customer’s only com-
plaint was that the raster was too
slow in reaching full height. I turned
the set on (it had been off since the
previous night), timed its warm-up,
and found that five minutes elapsed
before full vertical sweep was ob-
tained. Removing the back, I re-
placed the vertical output tube.
Again timing the warm-up, I found
that full deflection was attained in
only 40 seconds. Collecting for my
time and the tube, I went on my

way feeling I had successfully taken
care of that call.

The very next day I was jolted
when the same customer called to
lodge the very same complaint. This
time I knew better than to attempt
a cure in the home, so I brought the
set in to the shop. With the help of
the scope, I discovered a large pulse
signal across the electrolytic filter
capacitor connected to the B4 lead
of the vertical output transformer.
Replacing the filter solved the prob-
lem. Obviously, the old electrolytic
was slow to form after lying idle for
a period, but once formed, it reacted
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Fig. 6. A thermal defect disabled this
circuit for 5 minutes after “turn-on.”

normally for several hours.

Thermal Intermittents

Other cases of delayed operation
quite similer to the preceding slow
warm-up troubles are definitely the
result of a thermally-induced make-
and-break action in some connec-
tion. Unlike the usual slow warm-up
trouble in which receiver operation
gradually becomes normal, a ther-
mal delay generally causes a sudden
“pop-in” of normal operation.

In one Philco using a C-2 power
supply, the raster did not appear
until after the set had been on over
five minutes. According to the set
owner, it had been working this way
for the previous six months. A scope
probe connected to pin 3 of the
horizontal-circuit test socket (see
Fig. 6) indicated the oscillator was
not operating, even after one minute
of warm-up. The circuit was receiv-
ing B+ voltage through the damper
stage, although boost was naturally
not being developed. Other voltages
on the tube were found to be as
expected, in view of the fact that the
oscillator was not working.

Quick resistance checks indicated
no obvious defects in L33 and C90,
the main components involved in
producing oscillation. Since C91,
across the stabilizing-coil portion of
L33, is capable of killing oscillation
if it is open, | bridged a wire across
the capacitor to check this possi-
bility. The oscillator started work-
ing! I thought at first that I had
shocked the oscillator into action,
but I soon found this was not so.
When I removed the wire from
across C91, the oscillator quit. Re-
placing C91 made the set develop
high voltage and raster in a normal
time (less than a minute).

Since C91 is mounted directly
above the power transformer and



fairly close to the hot-running 5U4
rectifier and 6BYS damper, it is
probable that the heat from these
sources caused a poor connection in
the capacitor to heal after several
minutes of set operation.

One puzzling aspect of this case
was the customer’s claim that the
trouble had been present for some
six menths. Normally, a 6CD6 re-
peatedly operated without drive
would not last so long. However, the
one in this set was supplied with 18
volts of fixed bias on the grid, which
saved it from being badly over-
worked when there was no grid
drive.

In another Philco (RF Chassis
37), the complaint was sound dis-
tortion for the first ten minutes after
the set was turned on. I suspected
that the distortion was occurring in
or before the ratio detector. Know-
ing that a detuned secondary is the
most probable cause of distortion in
this circuit, I checked to see if tuning
the secondary core would clear up
the sound. With the barest amount
of pressure on the core, the distor-
tion disappeared. A poor connection
in the transformer was plainly at
fault. By merely replacing the trans-
former, 1 permanently cleared up
the distortion.

A final example of a defect caus-
ing slow warm-up concerns a Mo-
torola TS-221 which was troubled
by horizontal tearout when first
turned on. After about two minutes,
horizontal sync would lock in, but
not quite perfectly; sectional breaks,
somewhat like those often seen in
videotape transmissions, would re-
main for another few minutes. The
picture would eventually fall into
perfect sync, although the horizontal
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Fig. 7. Continuously-present fault in this
stage behaved like warm-up problem.
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Fig. 8. Abnormal waveform at the plate
{pin 5) of 6SN7GT in circuit of Fig. 7.
hold adjustment was more critical
than normal.

In the horizontal multivibrator
circuit (Fig. 7), the oscilloscope re-
vealed the abnormal waveform of
Fig. 8 at the plate of the first sec-
tion. The significance of this pattern
can best be explained by analyzing
the waveform normally found at this
point, with the aid of the photos in
Fig. 7.

This normal waveform (W) has
two distinct components—a sine
wave (W2) produced across the
ringing coil, and a pulse (W3) de-
veloped by multivibrator action. A
slug in the ringing coil permits a
phase adjustment of the sine wave
for maximum stability of the multi-
vibrator.

Since the abnormal waveform in
Fig. 8 was almost a pure pulse sig-
nal, it was logical to assume that the
sine wave was being damped by a
short in the ringing coil or in its
parallel capacitor. Substituting a
new capacitor did not affect the
symptom, but replacing the coil did
restore normal synchronization.

Conclusion

As we have seen, insufficiently
heated filaments, faulty filter capaci-
tors, and thermal intermittent trou-
bles all deserve consideration as
causes of slow warm-up or delayed
operation in television receivers—to
say nothing of an old, weak picture
tube! In addition to these effects,
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I'll tell you whether he’s one of the bad
men or not when I see his bill! . . .




electronic equipment is prone to one
other condition—grid blocking—
which can give rise to similar symp-
toms. This trouble can also be puz-
zling, but it gives itself away by
disappearing at the mere touch of a
test prabe on the affected grid. For
this reason. it is not as difficult to
troubleshoct as the other conditions
enumerated in this article.

Because of the short duration of
many warm-up troubles, it is often
difficult to solve them by con-
ventional troubleshooting methods.
Probably the easiest way to over-
come this situation is to let the re-
ceiver warm up thoroughly and then
chill individual parts with a spray
available for this purpose. When the
defective part is treated, the sudden
drop in temperature usually causes
the symptom to recur.

Here’s one more thought to keep
in mind when you are looking for
the answer to an apparent slow
warm-up problem: The warm-up
period is not over when full picture
and sound appear. In reality, the
operating temperature of the circuits
continues to increase for perhaps 15
to 30 minutes, after which an equi-
librium is reached. Until the tem-
perature is completely stabilized,
various components are subject to
physical and electrical changes
which can produce an abundance of
annoying symptoms.

Although the case histories de-
scribed in this article have referred
to specific models or chassis, the
same servicing procedures can be
applied zqually well to similar con-
ditions in other receivers. A
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CHAN y| LC

No. 738 Long-reach
Round-Nose Plier

A precision gripping tool for precision
work . . . the CHANNELLOCK No.
738 Round-Nose Plier. Gives you a
long slim, firm grip in tight places you
can’t reach with other pliers. Hundreds
of uses on electrical, radio, TV, Hi-Fi
and all other types of electronic work.
Comfortable, blue-plastic grips. Top
quality, polished forged steel. Ask your
tool supplier for a CHANNELLOCK
No. 738 Round-Nose Plier. If he’s out
of them, ask him to order one for you.

Write for Catalog of
Complete Line of Pliers

#1728 LONG-REACH DIAGONAL CUTTER

o~
i V3
ey
#1748 LONG-REACH END CUTTER

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY

Meadville, Pennsyivania

60 PF REPORTER/August, 1961

A-\_«;

Translators
(Continued from page 27)

which can be made without creating
harmonic or beat interference.

In either type of unit, the only
change introduced into the signal
(other than frequency and ampli-
tude) is a deliberate increase in the
picture-to-sound ratio to prevent the
appearance of sound bars during
periods of selective fading which
favors the sound signal.

The cost of an average 1-watt
VHEF translator (excluding all auxil-
lary equipment) is in the $1000-
$2000 range. UHF translators cost
approximately $3,000 for 10-watt
models and $8000 for 100-watt
units. The cost margin between
VHF and UHF installations is re-
duced to a slim percentage by the
time the expenses for access roads,
power lines, antennas, and acces-
sories are figured in. Maintenance
expenses can easily total $500 to
$1000 a year for either type of
translator.

Operating Regulations

Any individual, organized group,
governmental unit, or broadcast-
station licensee may be granted a
license for a translator on FCC ap-
proval of plans for financing and
operating the station. The general
availability of translator equipment
which has been type-accepted by the
FCC simplifies the installation; any-
one who can follow the manufac-
turer’s assembly instructions cor-
rectly is authorized to install such
equipment. A commercial radiotele-
phone license is required only for
those adjustments which affect RF
radiation or result in changes of fre-
quency or power; therefore, much
routine maintenance can be handled
by a local technician even if he is
unlicensed.

The unit can be operated unat-
tended, as long as it can be turned
off within 15 minutes’ notice. (A
remote switch is satisfactory for this
purpose.) In addition, the translator
must be equipped so that it auto-
matically turns off when the primary
station goes off the air.

Interference to or by UHF trans-
lators is avoided by following a
frequency allocation plan specified
by the FCC. As for the VHF type,
no fixed allocations have been estab-
lished; however, licensees are re-
sponsible for preventing their station

FAST,
ACCURATE TESTERS
FOR C/B INSTALLATION

AND ALIGNMENT BY

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

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

$46.95 NET

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

MODEL 500-—-wired
and factogr tested
$29.95 N

ANTENNA TESTER

For 50 obm coaxial trans-
. mission line applications.
1000 watt maximum dual
air cylinder coupler inserts
no error up to 160 MC.
. Simplified direct reading
-—| scales give quick GOOD-
POOR results as well as
percent. Direct reading of
FORWARD POWER and
REFLECTED POWER.
0-10, 0-100 and 0-1000 watt
ranges

MODEL 520—-com-
lete withinstructions
E42.95 NET

ATTENU-LOAD

Ten db “T"" pad attenua-
tor for reducing power
levels by ratio of 10 to 1
. . . fully shielded 50 ohm
termination for coaxial
cable applications.

Model 511A—
$21.50 NET

SECO TUBE TESTERS

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

Easy to operate.

MODEL GCT-9 $32.95 NET

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

ment test.
MODEL 78 $69.50 NET

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

MODEL 107 $139.50 NET

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

MODEL 100 $19.95 NET

.‘--------------1
Minneapolis 19, Minn.
Please send more Informa- |

| m SECO ELECTRONICS INC.
: e tion on MODELS . . .

5015 Penn Ave. So.,
510 [ 500 520 511A []GCT-9W (] 107 l

I 1100 78 FREE Selling and Installing Citi- l
zens Band Equipment Bulletin

J nName 1

l Address l

City. State
R R e ——



Demodulator wnits with coaxial fittings, an
important part of test equipment for main-

taining a translator.

emissions from interfering with any
established service. If complaints of
interference cannot be remedied, the
translator is obliged to shut down or
change frequency. In addition, inter-
ference between VHF translators
must be mutually resolved by the
parties concerned.

Planning an Installation

Community interest is the starting
point of a new installation. The eag-
erness of residents to have local TV,
and their willingness to finance it,
are more important than the size of
an area in determining the need for
translator service; thus, communities
and areas with populations ranging
from 25 to 50,000 have installed
translators. In a serviceman’s home
territory, he may take the initiative
in planning, or he may be ap-
proached by a group of fellow citi-
zens who are already interested and
are seeking technical advice. Either
way, he can be of great service to
himself as well as his neighbors.

Once it has been decided that
translator service is desirable, the
next step is to determine if an instal-
lation is technically feasible. In
mountainous country, a temporary
Yagi antenna and a portable field-
strength meter can be used to search
for sites having satisfactory signal
reception. The site finally chosen
must also meet other requirements,
as follows: Clear, obstruction-free
signal paths to the area it will serve;
ability to bring AC power to the
site; and accessibility by vehicles for
necessary maintenance. The most
desirable sites should be monitored
for at least four days to make sure
a signal of 100 microvolts or more
can be consistently received. Also,
signal strength may be weaker dur-
ing winter months, so it’s not advis-
able to seitle for a minimum signal.
If possibie, a TV receiver should be

Quality you can count on

EVERY SiNGIE TIME!

AEROVOX
ELECTROLYTIC
CAPACITORS

Year after year Aerovox electrolytic capacitors lead
the way to dependable performance and satisfied
customers.

Continuous research and product development by
Aerovox engineers, coupled with advanced manu-
facturing techniques, all add up to quality you can
count on every single time! It's no wonder that you
use the most popular and most complete electrolytic
line in the TV-radio service industry when you use
Aerovox—it's a matter of experience.

And what’s more, Aerovox offers you the widest
selection of top-quality capacitors with the latest
technical advances available. Take a look at just a
few of the highlights:

PTT-PWE . .. miniaturized tubular 'lytic for repair
of personal transistor radios, portable TV sets, and
all space-tight requirements. Feature “Polycap”
plastic cases with exceptional humidity resistance
characteristics.

PRS...compact “Dandee” units for trouble-free
repair of series-string TV and AC-DC table radios.
Aluminum cans with cardboard insulating sleeves.
Available in singles, duals, and triples as well as AC
rated and non-polarized units.

SRE ... “Bantam” metal tubular ’lytics hermet
ically-sealed in aluminum cans with cardboard in-
" sulating sleeves. Smaller than the PRS but capable
of handling full size loads to 85°C.

AFH . . . twist-prong 'lytics featuring 85°C opera-
tion ... improved sealing ... high-purity aluminum,
foil construction throughout . .. rugged prongs and
mounting terminals. Tops for filter audio bypass
applications in TV-radio and amplifier equipment.

HCB. .. high-capacity-low voltage 'lytics designed
especially for applications such as motion picture
sound equipment, electric fence controls and other

';, low voltage applications. Feature bakelite case
A which eliminates need for cardboard outer insulat-
ing tubes.

Remember . . . your local Aerovox Distributor is your one-stop source of
supply. Call him today for all your capacitor needs—it pays to use Aerovox!

AEROVOX CORPORATION
DISTRIBUTOR DIVISION

NEW BEDFORD, MASSACHUSETTS
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Mr. Dealer and
Service-Technician:

SWITCHCRAFT LINE
OFFERS YOU . ..

Convenience features that cut
work time

AN

Durability and performance
Unsurpassed quality

Full profit margin

Designs by American Engineers

American made to rigid standards

XY XY Y XX

Praducts accepted as standard
by Electronic Manufacturers

SWITCHCRAFT
COMPONENTS

“often copied - never equalled”

"“PHONE PLUGS"
“Littel-Plugs” “Tini-Plugs”
and “Micro-Plugs” for de-
pendable and easy connec-
tions.

“PHONO PLUGS” AND
“EXTENSION JAX" !
Removable handles, Shielded.

Nickel Plated Brass.

“PHONO JAX"

Eliminate rivet mounting. Con-
venient replacement for old
style Jacks. Types for front
and back of panel mounting,

“LITTEL-JAX" “TINI-JAX"
“"MICRO-JAX"

Dependable and low in cost.
Tip spring “firmly holds”
mating plug.

Only a few of the many Switchcraft
Components are shown here.
Your Distributor carries the
Complete Switchcraft Line -

BE SURE TO SAY “SWITCHCRAFT”
Write for Catalog CS-60

5573 N. ELSTON AVE.
CHICAGO 30, ILL.

Canadian Rep.: Atlas Radio Corp., Ltd.,, 50 Wingald
Ave,, Toronto.
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brought up to the site to see if a
clear picture can be obtained.

Financing is another critical step
in planning. Usually, a group of citi-
zens determine whether or not they
can expect to collect enough money
through donations and pledges to
build and maintain a translator,
Oddly enough, the initial cost of the
unit is fairly easy to obtain; nearly
everybody is enthusiastic over the
prospect of TV, and the first money-
raising campaign usually meets its
goals without great trouble. Invaria-
bly, however, money problems arise
later, when more funds are needed
for maintenance. By this time, many
contributors feel they have done
their bit. They know and resent the
freeloaders in their midst, and are
likely to decide not to pay any more
themselves. Eventually, some non-
profit “club” organizations run out
of operating funds. When this hap-
pens, a public meeting is held; and
the sponsoring group, in despera-
tion, announces that the translator
will be turned off until needed funds
are obtained. After a few favorite
programs are missed, more money
comes in, and service is resumed.

This “pillar-to-post” operation
has worked surprisingly well in
many communities, due to the popu-
larity of TV, but it leaves something
to be desired. Other forms of financ-
ing—Iless subject to whim—are be-
ing tried or considered. A few
examples are special local taxes
assessed on all TV homes in a
translator area, or support by local
businessmen or civic organizations,
resort owners, or other “angels” who
consider local television a “good-
will” expense worth a generous do-
nation.

Once the general planning has
been completed, a local service tech-

nician may well be called upon to
select suitable equipment, arrange
for its purchase, and perform or
supervise the installation. This is an
excellent chance for him to see to it
that reliable, serviceable facilities
are built.

Translator Maintenance

Proper maintenance is very im-
portant to, good-quality translator
operation, and quality must be up-
held to meet the specifications of the
license. Therefore, mere attention to
breakdowns is not a sufficient degree
of maintenance. A reasonably well-
qualified person is needed in the
local area to keep the translator on
the air from week to week; his
duties include replacing tubes and
other necessary parts, checking out-
put power (and perhaps also the
modulation waveform), and making
minor adjustments from time to
time. In addition to this, a more
extensive overhaul is desirable at in-
tervals of several months—including
a complete alignment check and
other tests which require specialized
knowledge and equipment.

The local TV serviceman who
handles the routine maintenance can
also take care of the major work, if
he thoroughly understands the re-
quired procedures and has the nec-
essary test equipment. A minimum
would include a field-strength meter,
a good sweep generator and scope,
and a coaxial detector device, plus
the usual assortment of other TV
test gear.

At least a second-class radiotele-
phone license is recommended. Just
as in CB servicing, many of the
more advanced service procedures
are likely to affect RF output power
or frequency, and thus must be
made by a licensed person.

It is advisable to draw up a spe-

TV TUNERS

*ALLTYYPES

59.9

* REBUILT OR
EXCHANGED

5 Including all parts and labor
(except broken wafers—billed at cost)
® Normally shipped same day received

® 90 day full guarantee
® U/V combinations $17.95

FREE—!! Mailing carton sent to you on request

L. A. TUNER EXCH

ANGE

Phone REpublic 3-9189

4611 West Jefferson Blvd.
Los Angeles 16, California



cific contract between the translator
licensee and the servicing organiza-
tion so that evefyone knows and
understands the function of the lat-
ter. (Of course, this is unnecessary
if the serviceman is the licensee.)

As an alternative to having major
overhauls performed locally, the li-
censee can often arrange to have a
traveling service engineer or regional
organization take care of higher-
order maintenance. It would also be
feasible to install a standby unit,
and periodically return the whole
chassis to the manufacturer or a
specialized service firm for a good
working over.

The importance of preventive
maintenance in avoiding unexpected
failures 1s clearest to the man who
answers emergency service calls. A
trip up to a typical translator site is
difficult and uncomfortable at many
times, and often downright impossi-
ble in midwinter. If the translator is
put in tip-tap condition in the fall, it
has a good chance of making it
through the winter without failures;
otherwise, a complaint of “snowy
picture” may mean the serviceman
has to travel on snowshoes!

A Word About Translators
and the Receiver Market

In areas having practically no
TV service, the availability of a
translator signal creates eager buy-
ers for receivers and antennas.

However, when one system is al-
ready established (be it VHF or
UHF), there is considerable reluc-
tance to accept another system.
Thus, if a new translator is started
in a locality where another is al-
ready operating, there is some reluc-
tance to support the new service—
even though it may be better or
cheaper than the existing system. It
has the best chance of success if it
does not cause a major change at a
typical viewer’s set. Sales and serv-
ice organizations can be very helpful
in cooperating with new translator
services by demonstrating reception
of their signals, and advertising the
new service along with their regular
ads. However, if competing TV
services are already present in the
area, care should be taken not to
“play favorites” and talk down the
existing service. With' proper pro-
motion, translators can be instru-
mental in encouraging a healthy
growth in television viewing. A

The “Big Picture”

...informative shop talk from
Sylvania Field Service Headquarters

See how easy service 18
with new GT-555 chassis

You've been hearing a great deal about this advanced GT-555
chassis—how much faster and easier it makes TV service. Come
to your Sylvania Service Clinic and see for yourself!

You’ll see that it’s clean and modular for easy access .. . that
pulling assemblies is fast and easy with component “plug-in”
feature and new bracket-mounting . . . that the new board color-
codes circuits 5 ways, and designates parts, test and tie points,
and tube pin numbers. All capacitors are plastic encapsulated,
and the new Flexi-core transformer is a modern marvel. And

much, much more.

Call the TV Service Manager at your local Sylvania TV distrib-
utor’s now for time and place of the Service Clinic in your area.

Allentown, Pa.—Hemlock 4-9641
Atlanta, Ga.—Jackson 4-5891
Billings, Mont.—Alpine 9-5919
Birmingham, Ala.—Alpine 1-3243
Boston, Mass.—Beacon 2-7746
Bnistol, Tenn.—South 4-4114
Buffalo, N.Y.—-TR 3-3293
Charlotte, N.C.—Jackson 3-0324
Chicago, lll.—Fillmore 5-0100
Cincinnati, 0.—Capitol 1-1400
Cleveland, 0.—Tower 1-1654
Calumbia, S.C.—-Alpine 6-2456
Columbus, 0.—CA 4-6171

Dallas, Tex.—Fleetwood 7-4521
Davenport, la.—2-6204

Dayton, 0.—Baldwin 2-6777
Denver, Colo.—Acoma 2-7701

Des Moines, la.—Cherry 3-1257
Detroit, Mich.—Lorain 7-7292
Dethan, Ala.—Sycamore 2-2115
Fargo, N.D.—Adams 5-0563
Fresno, Cal.—AM 8-6314

Grand Rapids, Mich.—Cherry 1-5491
Green Bay, Wis.—Hemlock 5-7529
Greenville, N.C.—Plaza 2-3143
Hamden, Conn.—State 7-3594
Honolulu, H.1.—55-171

Houston, Tex.—Capitol 7-2311
Indianapolis, Ind.—-Melrose 6-3371
Jacksonville, Fla.—Exbrook 8-7577
Kansas City, Mo.—Victor 2-7361
Little Rock, Ark.—FR 6-1336

Los Angeles, Cal.—Adams 2-4161
Louisville, Ky.—Juniper 2-1686
Manchester, N.H.—National 5-6495
Mankato, Minn.—4501

Memphis, Tenn.—BR 2-2445
Miami, Fla.—Plaza 4-5595
Milwaukee, Wis.—Uptown 3-6050
Minneapolis, Minn.—Federal 8-7551
Nashville, Tenn.—Amherst 9-5631
Newark, N.J.—Market 4-2000

New Orleans, La.—482-5771

New York, N.Y.—Worth 2-3625
Oklahoma City, Okla.—CE 2-7641
Omaha, Neb.—-342-6007
Philadelphia, Pa.—-Greenwood 7-5000
Pittsburgh, Pa.—Fairfax-2-0300
Portiand, Me.—Spruce 5-2371
Portland, Ore.—BE 4-7226
Providence, R.l.—Stuart 1-5700
Richmond, Va.—Elgin 5-7401

Salt Lake City, Utah—Davis 8-8211
San Antonio, Tex.—Capitol 6-1201
San Francisco, Cal.—Oxford 7-3500
Scranton, Pa.—Diamond 2-8221
Seattle, Wash.—Mutual 2-4655
Shreveport, La.—3-4256

South Bend, Ind.—-Atlantic 7-3365
Spokane, Wash.—Fairfax 7-4421
Springfield, Mass.—Republic 4-8284
St. Louis, Mo.—Jefferson 3-6161
Syracuse, N.Y.—Granite 1-6169
Toledo, 0.—Cherry 8-4251

Troy, N.Y.—Ashley 2-6160

Tulsa, Okla.—Luther 7-6765
Watertown, S.D.—Turner 6-5749
Washington, D.C.—-Adams 2-1414
Welch, W. Va.—-HE 6-2141

Wichita, Kan.—Hobart 4-7393

York, Pa.—York 8-1528
Youngstown, 0.—Sweetbriar 2-1437

Sylvania Home Electronics Corp., Batavia, N.Y.

o
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Picture-Tube Repair Tool

Eliminates that hard
soldering job

TRY IT!

" Cleans and Lubricates Better!
SATISFACTION GUARANTEED

g

TUNER CLEANER

INTRODUCTORY OFFER FOR
A UMITED TiME ONLYI

b
|

only $1.25
each

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved

on first job. 3"’ Jong.
Patented [;

Intermittent operation of picture tubes due
to defective solder connections easily cor-
rected. Provides solid electrical connections,
can also be used as channel - selector
wrench and screwdriver. Pin keeps its
original form. A 3-in-1 tool.

3 MODELS
ELIMINATE SOLDERING

Makes Solid Electrical (:.onnecﬁons
Phono-Plug Crimper
Slip wire in “‘pin
plug,” insert
in tool, and
squeeze . . .
job is done.

Pl

JETKLEEK

FREEI 75¢ EXACT-O-SPRAY NEEDLE

C-rings 1c ea. FOR PIN-POINT APPLICATION

.
|
|

A

e

|
|
|
|
|
|

AU-2
1/8” PIN on C-ring for
/A8 ground con-

mc;jb——-u—u—a—\! nection.

Ant. plugs,' hi-fi, multicle plugs, public
address, radio and TV tubes, radar, speakers,
and loop connections, Many, many more uses.

Model LC-3 for 5/32" pin diameter

At your parts distributor or write us

See or call your distributor
LIMITED OFFER
Two 6 0z. Units

JETKLEEN Tuner Cleaner

FREE NEEDLE
2.71 VALUE ONLY . . . . ..

PLYTEX PRODUCTS, INC. - HOUSTON, TEXAS

Mfg. Co.
9853 Chalmers,

——— e — — — — — — — — ]

Detroit 13, Mich

-
I
I
a
|
I
|
l
|
|
I
L

%+ MUSI-PAK Inc.

é//ﬁ OFFERS EXCLUSIVE FRANCHISES é -
TO RADIO & TV SERVICE ORGANIZATIONS

WE NEED ambitious, hard-working servicemen who want to add substantially to
their present earnings. We are in the BACKGROUND MUSIC BUSINESS with
an exclusive product and program that can earn BIG PROFITS for the organiza-
tions we choose and appoint to work with us. You can add $,3000 to $20,000
net income to your operation.

WE MANUFACTURE a commercial tape cartridge playback machine that serves up
to 25 speakers, complete with microphone for paging, and a complete tape
cartridge library totaling over 300 hours of Background Music. We do your
advertising and supply you with a cartridge library free.

FOR YOU — the immediate opportunity to create a highly profitable lifetime business
dependent on your technical abilities. Nominal investment of $699.00 to $1,199.00.

Nationally Advertised—Locally Promoted—For You!

IF THIS PROPOSITION INTERESTS YOU, YOU CAN BE OF INTEREST TO US!

MUSI-PAK Inc., 103 E. Hawthorne Avenve, Valley Stream, New York
Dept. PFR 10

Gentlemen:
(] Please send me complete details. | would be interested in hearing from one of your

registered salesmen.

| have been in business for_ years and feel that | can absorb both financially

and technically the type of business about which you advertise.

ADDRESS.

CITY. ..
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Capacitors

(Continued from page 29)
removed. In the matter of only a few
seconds, this potential may represent any
where from .2 to 3% of the voltage orig-
inally applied. Therefore, testing a ca-
pacitor with high dielectric absorption is
almost like putting your ohmmeter leads
across a weak portable-radio battery.

As far as capacitor value is concerned,
a VOM equipped with an AC scale can
be used to obtain an approximate read-
ing. Specific instructions for this meas-
urement are usually included in the op-
erating manual for the instrument. Some
instrument scales are calibrated directly
in microfarads, making measurement of
capacitance values a relatively simple
matter.

Using the ordinary VOM as a capaci-
tor checker has its limitations. In the
first place, it really wasn’t designed for
the job: so it is useful primarily for pro-
viding preliminary information. Accurate
measurements of value, leakage. power
factor, etc., call for a regular capacitor-
testing instrument.

Capacitor Checkers

There are two general types of capaci-
tor checkers—the in-circuit and the out-

of-circuit — and each has its particular
applications and limitations.
The in-circuit capacitor checker will

tell you at a glance if a capacitor is
shorted or open, but it cannot tell you
the exact value of a particular capacitor.
It is, in essence, an all-or-nothing device.
This will do when it's necessary to deter
mine only whether a capacitor is working
or not. If trouble is indicated in a cir
cuit where a slight shift in capacitance
can seriously affect performance, the ca-
pacitor must be removed from the circuit
(or, at least one lead must be unsolder-
ed) before it can be accurately checked.

All out-of-circuit capacitor checkers
use some modification of a balanced-
bridge circuit. The principle involved is
simple—a known capacitance is balanced
against the unknown by coupling an ap-
propriate variable resistance to a cali-
brated dial. When the monitoring device
shows that the circuit is balanced, the
capacitance value can be read directly
from the dial or meter scale. Other
checkers may use variations of this cir-
cuit, but they accomplish the same re-
sults. A basic bridge circuit, used in many
out-of-circuit testers. is shown in Fig. 4.

The leakage resistance (freedom from
leakage) in capacitors varies from very
high in micas and ceramics. to very low
in electrolytics. A change in this charac-
teristic can be detected only with an out-
of -circuit tester or an appropriate bridge.
Since values range up to 20,000 meg-
ohms, the correct test setup is required
to insure accurate results.

DC leakage is common in capacitors.
It is usually expressed in terms of the
internal resistance. because leakage is low
whenever resistance is high. In electro-
lytics the leakage is great enough that it
can be compared directly with established
standards. The test for DC or AC leak-
age must be performed with the capacitor
out of the circuit. Manufacturers of both



Crals METREale cobseesmtoutt To Sarkes Tarzian
charts indicating the correct amount for g
each type and value. These should be

pscduyEEADTanY Frfe of Ry BT SILICON RECTIFIERS THAT MEAN
] FEWER CALL-BACKS FOR YOU

will have to use judgment in interpreting
the results.

Leakage measurements should be per-
formed under typical operating voltages.
Many instruments therefore offer a selec-
tion of test potentials. This voltage, of
course, must not exceed the maximum
limits of the capacitor under test—an
especially important point in checking
miniature electrolytics in transistorized
equipment

If you prefer them, you
have lots of company!

Returns have just been tabulated from a
mailing by Brand Name Survey, an inde-
pendent research organization, to 23,000

Leakage increases with temperature.
AC leakage is expressed as so many mil-

liamps at a particular frequency (usual- service technicians in 36 states—all major
Xre] 2(2112&? Ezrsfg.ond) and tempera- market areas in the United States. More technicians

Out-of-circuit testers are also useful like yourself prefer Sarkes Tarzian rectifiers than the
for measuring the power factor of elec- next two most popular makes Combined!

trolvtics. A bridge similar to the one
in Fig. 4 is used. Here again, the test
must be performed at rated temperu-
tures only. (See Table T for capacitor
test instruments and their specifications.)

Replacement Considerations

In order to choose a correct replace-
ment, one must naturally be able to
interpret the characteristic ratings of
both the original and the replacement §
capacitor. In many cases, the compo- :
nent will be clearly marked as to value.
working voltage, tolerance. and temper-
ature coeflicient: but on the other hand. .;..-;"-,;r.,‘.'.‘.i-"-':'
only symbols or color codes may be
used to identify the capacitor.

Color <codes to indicate capacitor
characteristics have long since been
adopted by all major manufacturers.
These arc explained in almost any ref- :
erence book or on capacitor charts
available from manufacturers or their
distributors.

The terms “microfarad” and *micro-
microfarad” are. of course. familiar to

if‘” of us. IHO"‘t“_e"er‘ tt’e on ‘:‘he ligwoL 4 Tarzian 400 and 600 volt F and H series units are available
or a couple of new terms—the ‘“nano” . 1. ; i - i
and the “pico” The nano (abbreviated in handy Ten Packs or Doubler chldcement KltS., and in bu'lk,
by the small letter “n”) represents a M150 and MS500 units in Conversion Kits and in bulk. Nine
]m“]“P]f‘er")Of_'Oj”’ while the pico (small standard tube replacement rectifiers replace over 95 % of all popular
A diciics Jon mplldplici e vacuum tube rectifiers; $5347 replaces 6BW4 or 12BW4 in Citizen’s
10-12. Instead of 250 mmf. you may . e v . LA 5
see .25n or 250p. - Band radios. Four “condensed stack’” selenium rectifiers, more effi-

The only exceptions to the standard- cient and SMALLER than before, now cover your 50 to 500 ma

requirements.

Tarzian silicon rectifiers are available in the shapes, sizes, and
specifications you need to do your work right—and quickly. They
are available from distributors everywhere. And they combine the
low price and high quality that is a Tarzian trademark.

Ask your distributor for a copy of the new Tarzian * Distributor
Line” catalog, and make the performance of these preferred devices
part of your good service.

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systems « Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices
SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York

*Another tower job?”
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GETTING
STARTED

IN

CITIZENS
RADIO?

Yau will do right for yaurself and yaur
custamers when yau install MOSLEY
base station antehnas!

Old timers in Citizens and ather 2-Way
Radio work will tell you that MOSLEY
antennas are respected throughout the
industry for dependable performance
They can cite
communications

and rugged durability.

many cases where
range — and customer appreciation —
were significantly increased by sim-

ply switching to a MOSLEY antenqa!

Model V-11-UGP

Omni-directional Ground Plane Antenna
Net Price, $21.95

Here is a low cost unity gain base sta-
tion antenna you can install with full
confidence that it will perform effee-
tively . . . for many maintenance-free
years!

FEATURES:
® 100% Rust Proof!
o Heavy-Wall, Heat Treated 6061-T6

Aluminum Elements!

® Vertical and Radial Elements
Grounded for Positive Lightning
Protection and Improved Signal to
Noise Ratio!

®'‘Cycolac’’ Base Supports Vertical
Without Guys in Winds Up To 75
mph!

®Law Angle of Radiation for Greater
Range!

® 360 degree Radiation Pattern!

MOSLEY MAKES A COMPLETE LINE OF

FINE BASE STATION AND MOBILE AN-

TENNAS FOR BOTH 27 MC. CITIZENS
BAND AND FOR THE VHF 2-WAY BANDS.

Write far free Catalog.

4610 N. Lindbergh Blvd. — Bridgeton, Mo.
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-value.

coding rules are found in certain tran-
sistor portables. Here, youre likely to
see a capital letter P or M following a
three-digit number code. You'll find that

.vou ‘can determine value by ignoring

the letter and simply reading the numer-
ical code. The last number represents
the multiplier; a 103M or P, for exam-
ple, means that the unit has a value of
.01 mfd.

There are also certain precautions
you must observe when replacing ca-
pacitors. The mere  fact that the re-
placement unit has the correct value
and voltage rating does not guarantee
successful results.

Suppose you are called on to repair
a defective TV and find that two mica
capacitors have failed. You have no
exact replacement micas with you, but
you do have ceramics. Can they be
used instead? The answer is a qualified
yes—you can almost always -replace a
mica with a ceramic of equivalent
One thing to ‘watch, however, is
tolerance. In addition, you will have
to make certain the ceramic has the
same electrical characteristics. In other
words. you certainly wouldn’t want to use
a negative-temperature-coefficient type if
it would upset the circuit. The safest
thing to do would be to use an NPO
type, which has a flat temperature curve.
* Let’s look at the other side of the
coin for a moment. Suppose the capaci-
tor to be replaced is a ceramic, and all
you have are micas. If the bad ceramic
is a general-purpose type. go right ahead
and put in a mica, because the circuit

requirements are probably not too criti-
cal. But if the ceramic is one of the
temperature-compensating types, a mica
won't do. Its temperature-vs.-capaci-
tance characteristic just doesn’t match
that of the temperature-compensating
ceramic.

You may occasionally run into a
situation where a tubular ceramic needs
replacement. There is no problem here
—you can nearly always replace a tub-
ular ceramic with an equivalent disc
tvpe. As a rule, the small difference in
inductance will have no effect. How-
ever, this is not true if the tubular cer-
amic happens to be a feedthrough type
such as those found in TV tuners. The
presence of a feedthrough ceramic prac-
tically guarantees that an inductance
problem exists. The only thing to do
here is use an exact replacement.
Mylar vs. Paper

Should a paper capacitor be replaced
with one of an equivalent rating mn a
Mylar type? Yes, with one exception—
paper types generally make better vibra-
tor buffers than do Mylars. Paper types
have superior surge-current characteristics
and generally a much ‘higher corona-
starting voltage. However, this does not
mean that paper capacitors are superior
to Mylar types. Quite the contrary
Mylars are- smaller and have operating
characteristics (such as humidity protec-
tion) that make them superior to paper
capacitors for most applications.

Many inexpensive radios, and even
some television receivers. use wax or
paraffin-filled paper capacitors. They are

ED 9-9653
PHONE

$7.50

plus parts,
C.0.D. and postage charges

Saee your local distributor or send to:

P.O. Box 272, 1200 S. Walnut
BLOOMINGTON, INDIANA

\. ,1 .g ﬂ WARRANTY

Precision Tuner Serwce

ALL TYPES T.V. TUNERS REPAIRED AND ALIGNED TO FACTORY
SPECIFICATIONS ON CRYSTAL-CONTROLLED SWEEP GENERATORS
24-HOUR SERVICE ON MOST TUNERS
UHF - VHF COMBINATIONS — $9.95

Foo o 90 DAY

State make and model. Send
all parts, tubes and shields

THE J[{/F DYNAMIC RAPID TROUBLE SHOOTER

METREX GENIE

POCKETSIZED — TRANSISTORIZED

SIGNAL GENERATOR

Tunable S0 cy. to 3.3 mc.

FUNCTIONS AS - RF.IF « AUDIO
VIDEO - PULSE - BAR GENERATOR
& VOLTAGE CALIBRATOR

Services — RADIO, TV, HI-FI,

Pat. Pend.

RECORDERS, PHONES AND INTERCOMS
The GENIE has a tunable range of 50 cycles to 3.3
mc. Output variable from zero to 9 volts peak to
peak. The uniquely designed circuitry
makes possible unusually stable opera-

tion and extremely low battery "drain.

The rugged diecast housing insures ex- less
treme durability and perfect shieiding.

23" x 312" x 2" size is ideal for shop,

lab, and fieid use.

METREX 519 HENDRIX ST., BKLYN 7, N. Y.




more subject to moisture infiltration
than the molded-case types. For this
reason, the latter should be used when
replacement 13 required.

Electrolytics

Should an electrolytic be replaced
with an equivalent paper type? How
about vice versa? If the value of the
electrolytic is low enough, you 'might
be able to find a paper type that would
fit the avaiiable space, although it's
highly unlikely. Remember, the elec-
trolytic was mo doubt chosen in the first
place because of its higher value-to-size
ratio. Also, it may have some peculiar
electrical characteristic. Replacing it
with a paper unit—even of the same
value—could be a serious error.

The reverse is even more true. Ex-
cept in the case of pure energy storage
(DC), a paper type should not be re-
placed with an electrolytic, even with
one of equivalent value. Paper types
were chosen originally because of their
superior voltage characteristics, or be-
cause of polarity-reversal considerations.
Remember, polarity is vitally important
in an electrolytic; even a momentary
reversal could ruin one. An example of
where one might be damaged is in the
replacement of a. TV boost filter with a
polarized electrolytic.

Voltage Rafings

As a rule, it is safe to substitute a
capacitor of a higher voltage rating.
But don’t try to go the other way—if
a circuit recuires a 600 WVDC capaci-
tor and you use 400, you can expect
more than vour share of trouble.

Another fairly simple problem is one
where a certain capacitor is called for,
but only smaller values are available.
For exampls, suppose you need an §0
mfd @ 300 VDC—simply place two
40-mfd @ 300 VDC units (or any other
reasonable combination) in parallel. The
fact that the internal resistances are
also paralleled, however, now results in
a lower over-all resistance. This brings
up the possibility of upsetting the RC
time constant, which may cause trouble
in critical applications. The only time
you need be concerned is when replac-
ing units in waveshaping networks or
frequency - discriminating circuits.  Al-
though you can parallel capacitors to
increase capacitance, don’t forget that
you cannot increase the voltage rating
in this manner.

There is, however, a stop-gap method
of increasing the voltage rating. and
that is to place capacitors in series.
Thus, two 40-mfd, 150-WVDC capaci-
tors in parallel will be equal to a single
80-mfd. 150-WVDC unit, or they will
be equivalent to a single 20-mfd. 300-
WVDC unit if placed in series. Under-
stand that in both cases the RC time
constant may be upset, since the resist-
ance is lower in the parallel circuit and
higher in the series circuit than it would
be in an equivalent single capacitor.

The shape of a capacitor is often an
important consideration, because of space
requirements. Substitution of one shape
for another may radically change the dis-
tributed capacitance. For example, it may
be perfectlv satisfactory to substitute a
disc fer a tubular ceramic. Likewise, a

SIMPLY INTERCHANGE TIPS FOR

3 SOLDERING
TEMPERATURES

Magnastat tips are available in 3 differ-
ent temperature ranges: 750°F., 700°F.
and 600°F. controlled to +3%, approxi-
mate variance. Merely interchange the
tip for the soldering temperature best
suited for the job. Over 40 standard tip
styles available in 3 temperature ranges.

MAGNASTAT

CONTROLLED TEMPERATURE
SOLDERING IRONS

B Automatically maintain correct scidering temperature
Il Weigh only half as much as uncontrolled irons
Ml Give greater heat efficiency with lower wattage

Plus these advanced features for greater efficiency:
¢ Various tip types now available ¢« New tip retain-
ing nut minimizes freezing ¢ New rubber shock
absorber prevents sliding ¢ New, rugged, non-
arcing snap switch ¢ Handle stays cool » New cord
connection locks cord securely in place, yet per-
mits easy replacement ¢ 2 or 3-wire cords available.

3 MAGNASTAT SOLDERING IRONS ARE AVAILABLE
MODEL Tc-352. 55 walts, for heat-sensitive soldering 59‘[’,?
18]

MODEL Tc-602. 75 watts, for light to medium soldering $1 0?3
18]

mopEL Tc-1202. 120 watts, for medium to heavy
soldering. ....... R N e $1150
list
Prices shown are for Magnastat Iron with tip and 2 wire cord.

Send for NEW literature on
Weller MAGNASTAT Soldering Irons.

WELLER ELECTRIC CORP, **“ruine ™
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T0P PrRroPMER.

...and profitmaker!

SELL—SERVICE—SATISF Y .}

RECEIVING TUBES

~ MADEBY
GRAND PRIX AW“ARD-WINMNG

HITACHI

Choice as original equipment by
manufacturers in the U.S. & abroad

From ail points come good words
about Hitachi tubes—on all points,
tubes that can’t be beat for per-
formance and reliability. Most popu-
lar types are available . . . each made
with strict quality-control to fully
meet top American standards. Yet
important cost savings guarantee
you extra profits. And distribution’s
on a localized prompt-delivery basis.

THE SAMPSON COMPANY
ELECTRONICS DIYISION, 2244 S. Western Ave., Chicago 8, I1l.

See your HITACHI Distributor A COMPLETE LINE
or write for CATALOG OF QUALITY ELECTRONIC
CT400-A COMPONENTS
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molded Mylar capacitor that has axial
leads might be replaced with another
that has radial ones. Trouble might de-
velop from this substitution in critical
circuits, however. die to changes in the
distributed cuapacitance.

Shape and size are also important in
clectrolytic replacement.  especially in
compact equipment where space occu-
pied by the defective unit does not per-
mit substitution of a differently-shaped
capacitor. The two most common types
of electrolytics arc the cardboard-cased
tubular and the metal can. and their
performance and internal construction
are identical. Hence. as long as their
values are the same. they mayv be freely
interchanged as far as electrical re-
quircments are concerned.

Replacement Techniques

Removing the defective capacitor and
inserting the replacement is seemingly a
simple operation. Yet hcre is where
many mistakes are made.

Faulty installation cun affect circuit
performance even though the new unit
is a perfect twin. Take the mica capaci-
tor in Fig. 5. for example. Originally
it was installed at right angles to the
chassis. as in Fig. SA. The replacement
has been installed parallel and too close
to the chassis (Fig. 5B). causing a dif-
ference in the distributed capacitance
(Fig. SC) hetween the metal chassis and
the plates inside the capacitor.

Another common error is failure to
recognize the cffect of lead length on
the resonant frcquency of capacitors
and their circuits. For example. chang-
ing the length from 0.5 to 03" can
raise the resonant frequency of a disc
ceramic by as much as 10 mc. Other
types may be affected even more. Disc
ceramics are pointed out because they
are SO common In miniature circuitry
and when the components are tightly
packed, there is always temptation to
make the replacement the easy way.
Thus, in a critical circuit, make certain
the replacement unit has leads the same
length as those of the original.

In summary. your best tool for capaci
tor testing and replacement is good judg-
ment. born of knowledge und experience.
Develop a sound testing technique. know
the important characteristics of capacitors
for various applications, learn capacitor
coding as well as you know resistor color
codes. and above all understand the limi-
tations involved in choosing a lasting
replacement A

the TV

“l have to admit . . .
game has been good to me!”

Quality QUIETROLE, your
first choice “Lubri-Clean-
er' in silencing noisy
controls and switches on

- TV, radio and electronic
0 -,[TROU instruments now provides
o you with a FREE EXTEND-
SGpaeay -y ER TUBE to easily reach

ook { those once “hard-to-

NGO get-at" places. You'll
TV vuners | like QUIETROLE better
than ever now . . . In

e spray can or hottle.

iy

IN SPRAY CAN or "~
2, 4, 8 oz. BOTTLES ™

manufactured by

¥
QUIETROLE

COMPANY
Spartanburg, South Carolina
In Canada: CROSS CANADA ELECTRONICS
12 Lauret Street, Waterloo, Ontario

Service Dealer

Ad Program—
No. 8 in a Series

-
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2201 £. 46th Street
Indianapolis 6, Indiana
Please send me:
[J ad mats @ $1.75
[ ] glossy prints @ $1.00
(] both for $2.50

(] Entire series of 60 mats, plus bound
glossy proof book @ $25.00.

Enclosed is $o_ to cover cost.

Name
Address.

City_ . TZone, State__________
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For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

Transmitter for Wireless Paging (36E)

General Dynamics/Electron-
ics has announced a new ac-
cessory for the Stromberg-
Carlson ‘“Pagemaster” wireless
paging system. A transistor-
ized, 100-mw transmitter is
available either to supplement
a conventional S-watt transmit-
ter, or for use in a separate

: small system. Operating in the
35- or 43-mc band. or in the 27-mc Citizens bard. the low-
power unit requires no FCC license. It is connected by two
wires to an encoder, which modulates the RF output with
different combinations of tones to trigger small “beep” re-
ceivers carried by users of the system.

Aids for Close Work (37E)

The Moffatt “Multi-l.amp”
bench light and “Move-View”
two-power magnifier are at-
tached to flexible arms with
dirt- and greaseproof polyvinyl
jackets. Mounting is by means
of small “snap-on” brackets.
permanently fastened to bench
tops, etc., wherever close work
is often performed. This fea-
ture permits transferring a lamp or magnifier to a different
location as needed. The units are supplied in various sizes and
styles; prices range from $8.95 to $13.95 for lamps, and from
$8.95 to $9.95 for magnifiers.

Stylus-Alignment Aid (38E)

When a cartridge is installed
in a tone arm, it must be prop-
erly aligned in three planes
to assure the best possible per-
formance. Eliminating tilt
places the stylus perpendicular
to the record groove; correct
fore-and-aft positioning estab-
lishes the amount of overhang

3 : specified by the turntable manu-
facturer; and aligning Ihe cartridge with its long axis parallel
to the tone arm is important for good tracking. The “Stereo
Stylusmaster,” supplied by Prestige Products, Inc., provides
etched scales and a movable, mirror-topped pointer to assist
in making these adjustments.

Display for Hi-Fi Stores (39E)

R As a merchandising aid for
high-fidelity dealers, Audiotex
is offering a self-contained dis-
play rack (Deal #49-028) hold-
ing a full line of cables and
connectors, speaker volume
controls and selector switches,
drawer slides, headphones.
equipment for tape-recorder
fans, and other audio acces-
sories. An integral feature of
the rack is an “Audio Demon-
strator Unit” which lets custo-
mers try out various switches.

SAVE

TIME...iN TESTING FOR

RESISTORS & CAPACITORS

*
PORTABLE

COMPACT
ACCURATE

*

TEST COMPONENTS
BY SUBSTITUTION

sg

(g '.... "

Compon
.yt SELECTOR

'"'"A-u OMug

WITH NEW GC ALL-IN-ONE

COMPONENT SELECTOR

Make a quick substitution of a wide variety of resistors
and capacitors in an operating circuit. It’s fast and

dependable.

MODEL 36-524—NET $24.95

WRITE today for your freec 400-Page GC Catalog and Speci-
fication Sheets.

ELECTRONICS

GC ELECTRONICS CO.

(FORMERLY GENERAL CEMENT MFG. CO.)
Division of Textron Electronics, Inc.
West Plant: Los Angeles 18, Calif. Main Plant: Rockford, lll., U.S. A

LTS HIGH VOLTAGE ~

Re

Stops Arcing 1B3 Caps
Stops Corona Discharge
Stops Arcing CRT Anodes

High Voltage Putty
At your Jobber's

| 3
Revolutionary Cleaner
KLEENALL for Phono, Rotor,
and other Motors é

lggﬁr,_ ol

PUTTY

Stock Ng. 1624

pairs Flyback Tires

Pick up a box
of

NOW

Ploce Motor in KLEENALL,
connect, and let run . . .
The Motor Cleans I'self

Available in 4 and 16 oz. Bottles,
Gallon Cans, and 16 oz. Spray Cans.

COLMAN ELECTRONIC PRODUCTS

Canodian Rep: Wm Cohen, Ltd Export Agent: Singer Products
B90O Park Ave., Montreal 95 Broad Street, New York 4

Availoble ot leoding Jobbers Everywhere

AMARILLO, TEXAS
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voltage-doubler combination,

Speakers and Speaker Transformers (40E)

The shallow profile of the
Quam 52CI10 (left) and 8C10P4
(right) makes these speakers
adaptable to many installations
where space is limited. For
example, the 8CI0P4 can be
mounted in between standard
wall studding. Both speakers
have 10-0z ceramic (burium
ferrite) magnets. Also newly
introduced are two 25-volt line
transformers, the TCL2S and
TDIL.25.

Sine-Square Wave Generator (41E)

The Paco Model G-34
generates both sinusoidal and
square waves at any fre-
quency between 6 cps and
750 kec. Maximum output ob-
tained across a 600-ohm load
is 10V rms for sine waves,
or 18V p-p for square waves;
amplitude is controlled by an
attenuator switch and poten-
tiometer. Rise time of square
waves is less than .15 usec.
Frequency accuracy is +=5%.

Horizontal AFC Diodes (42F)

Potted selenium dual-diode units of the IRC “Ninel -R”
series are applicable to TV horizontal AFC stages, as well as
to bias power supplies, clamping circuits. etc. The 9L.R2-2

9LR2-3 common-cathode unit.

and 9LR2-4 common-anode unit are respectively color-coded
with green, yellow, and red markings on the top of the case.
Maximum applied voltage rating at 25° C is 33 volts rms,
while the peak inverse voltage rating is 47 volts. Units with
two cells per section can be furnished if higher voltage ratings
are needed.

Integrated Stereo Receiver (43E)

The Monarch Model 200A
incorporates a stereo amplifier
with total output of 32 waltts,
a transistorized preamp, inde-
pendent AM, FM, and short-
wave tuners, and a varicty of
inputs and control circuits—all
on one chassis. Multiple-im-
pedance output is provided. as
well as a center-channel output
to a third speaker and ampli-
fier. Audiophile net is $179.95.

o EEEEETEE
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Flyback Insulation (44E)

To rebuild damaged insula-
tion on flyback transformers
or to stop arcing in or around
the cage. Colman “High Volt-
age Putty” can be applied in
a thick layer over the trouble
spot and pressed into place.
The TV set can be turned on
immediately afterward. The
putty does not harden. dry out.
or crack with age. A 2-oz.
roll, in a plastic box, costs 69c.

Portable Megaphone (45E)

One of a scries of “Trumpet-
line” megaphones from ITT,
the Model 310A has a transis-
torized amplifier powered by
four size-D flashlight cells.
Power output is 8 watts. Other
features include weatherproof-
ing, a detachable arm sling, a
pistol-grip handle with trigger-
type on-off switch, and a de-
tachable microphone with
coiled cord.

3>
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WEBCOR IS BUILT
for easy servieing

NEW! Technical information
on all 1962 Webcor products
available on subscription!

Service Manuals and Bulletins on all
current models, plus literature on
new models as they are released —
from July 1961 to July 1962...
punched for filing in Webcor folder.

esvsesestsaadssssassattssnnn
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Ollly $5 000 per year’s subscription
SUBSCRIBE NOW!

8600 6000000000 0050000000000000050000000000000006000006000006000000000000000es0eussse

WEBCOR Service Dept., 912 W. North Ave., Chicago 22, III.

Enclosed is $5.00 (by check [ ], money order [ ]).

Please send a full year’s subscription of Webcor technical literature to:

NAME.
TITLE
CoMPANY
ADDRESS.
City.
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- Shop Name:

" Attn:

NASTER INDBX ooz

| S TORAT ==

- SAMS PHOTOFACT INDEX

sent direct

to your shop

SEND FOR IT!

Yes, now you can have the valuable

. SAMS MASTER INDEX TO PHOTOFACT
FOLDERS and Index Supplements

- sent direct to your shop at no cost
to you! Just mail coupon below and
you’ll be sure to receive regularly
your handy guide to the world’s
finest service data covering over
33,000 TV, Radio, Amplifier, =
Tuner Tape Recorder and Changer

models. Send for it—it’s FREE!

Howard W. Sams & Co., Inc.

1720 E. 38th St., Indianapolis 6, Ind.
[ Put me on your mailing list to receive the Sams
Photofact Master Index and Supplements

[ I'maService Technician:___full time;___part time

My Distributor is:

Address:

City.

Zone State




tune in on LARGE
PROFITS with the

Mast-Mounted Booster (46E) GC ELECTRONICS

® @
A transistorized. all-channel _,———:’,_”4-—'_:-;‘/
VHE amplifier weighing 3% ’/’W RCA KNOB DEAL
oz. the Blonder-Tongue Model @

By gl Cleten o ecTiorc:  CASH IN ON A TERRIFIC MARKET FOR
on a TV or FM antenna mast. K==

The device is powered by four EXACT REPLACEMENT TV KNOBS.
flashlight cells housed in a Now you can have on hand Exact Replace-

ment TV Knobs for sets from any of the seven

remote power-supply - chassis, leading manufacturers of Television Receiv-

which also contains a four-set ers. This allows immediate customer service,
antenna coupler with stripless not a two week delivery schedule through
lead inal A lifi : the manufacturers distributor — and, im-
cd terminals. mplification mediate service means more business for you.
figure ranges from 0 to 17 db The “best sellers” or “fast movers” of the
depending on the channel and RCA Line are shown on this DISPLAY

. A MERCHANDISER. Handsomely and pro-
Y‘”mber. of sets qonnecled. typ protectively skin packaged, merchandise ts
ical noise figure is 3 db on the kept clean and dust free. Lets your customer
low band and 6.5 db on the seeov&/mthelsbuymgandremmdshxmtobuy

high band. List price is $29.95.
Portable Sound Unit

The Perma-Power “Roving

® THIS DEAL CONTAINS BEST
(47E) KNOB SELLERS

® FREE DISPLAY MERCHANDISER
® PRE-PACKAGED, CLEAN
MERCHANDISE
[ ]
®

> ol o .

4 Rostrum™ is a compact public- PRE-PRICED AT FULL MARGIN

\ address svstem powcred by two MARK UP
standard lantern batteries. A PROVIDES IMMEDIATE
transistorized push-pull ampli- MERCHANDISE AND SALES Deal No. 49-588
fier with an output of 10 watts DEALER NET 31.33
drives two 67 x 9" speakers. FREE COMPLETE CROSS REFERENCE GUIDE
Onc; of these is moun"ted i ;hs Packed with every display you order . . . a complete, cross
main part of the 94" x 16% reference guide that lists manufacturers part number, TV set
x 18" case (which doubles as a model number, knob description and the list price on every knob
lectern): the other is in the in the GC line.

cover. The low-impedance dy-
namic microphone supplied with the unit can be either mount-
ed on a goose-neck stand or worn on a lavalier cord. Phono
and radio inputs are also accepted by the amplifier. Weight
is under 30 lbs: price, less batterics, is $124.50.

ee Your GC Electronics Distributor Today, or Write to
GC ELECTRONICS COMPANY

DIVISION OF TEXTRON ELECTRONICS. INC.
Main Plant: Rockford, Illinois, USA
Western Plant: Los Angeles 18, California

Plug Adapters (48E) ————— —— —_—

The problem of non-match-
ing jacks and plugs, which

& T often arises in service work
o e when various pieces of equip-
IR ment  are  being interconnect- .
= ed. can be remedied by the Track Down That Visible Hum
I1 assorted udapters in  the How to trace hum modulation to its source.
a"! »“_: Switcheraft No. 331A “Adap-
ﬂ T ===~ ter Caddy Kit." In addition Radio-TV Component Stock Guide
Qa _*,‘* to several combinations of |
phono. coaxial. and phone- Rep acgmem parts that are handy to have at your
type connectors. the Kit in- fingertips.
cludes two  stereo-to-mono .
“Y™ plugs. and a 3’ extension Using a Tube Tester to Advantage
with phono tips at both ends. Suggestions on how you can get the most good from

Lubricating Contact Cleaner (49E) this basic fest instrument.

Krylon “Spray Cleaner lu- Preparing for the 2nd-Class ‘Phone Exam

‘g: bricant” removes dirt and gum-
my deposits from contact sur- What you should do to get ready for the FCC exam.

g faces in tuners. switches, and q d .o . el
g T aeihalsoNates s non! A lineup no service technician can afford to miss!
A drying film that lubricates the So you won‘t miss any issues, use the coupon helow to
CLLANER contacts and protects them d tend bscripti NOW. R b
LOBRICANT against corrosion and oxida- order or extend your subscription . Remember, you
ot e tion. This chemical is sold in get o free premivm book for each year of your order.
TUMERS o SWITCHE ! -
E ; aerosol spray cans—16 oz for —— e —— c— — e it —— G — —
= R TR = oy .
- e 5.1'9' o 6 oz for 98c. A plas Enter my subscription to PF REPORTER
Mo - tic extension tube can be sub-
stituted for the regulur nozzle and send me free book(s) checked.
to spray hard-to-reach spots. [ 3 Years $9.00 [J 2 Years $7.00 [11 Year $4.00
Audio and Rudio cOnfrols (SOE) [] The Troubleshooter's Handbook Check one for
["] Servicing Industrial Electronics each year you
Although they have an audio LJ Servicing TV from Tuner to Picture Tube I subscribe
ggﬁi‘;srarzlen‘s Olfngo (\;;a"ii C:n[:{' [J Bill Me [] Remittarce Enclosed [] Extend Present Subscription
T-pad attenuators (in  photo) Take this coupon to your distributor, Please Check Your
are small enough to fit into a or mail to: Business Classification
s ; K ! Howard W. Sams & Co., Inc.
standard junction or switch 2201 €. 45th ST Indianapalis. Ind. v A 4

box. Other new items: A shaft- ) [ Independent Radio, [] Owner, Mgr.
coupling spring for converting TV Serviceman

Name._ B : f
@ s 2 [] Retaiter with Serv- [] Service Mgr.
Fastatch” dual concentric con- ice Department

trols into ganged stereo units Firm_ el - = = fnda
. £ ! L, strial Electron- Employee
which can be rotated together or separately, and a kit of the g ics Service il
24 most-frequentlv-needed exact-replacement controls for auto AddTes e — [ Other (Specity occupation and title)
radios. .
City_ ——— . Zone._ State | -

86t
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ANTENNAS AND ACCESSORIES

1E.

2E.

JE.

JFD—New 1961 Exact-Replacement An-
tenna Guide Wallchart for Portable and
Toteable TV Sets. Gives TV-receiver
model number, manufacturer’s antenna
part number, and model number of cor-
responding JFD exact-replacement an-
tenna. Also Forin 940 dealer catalog
illustrating and describing 1961 line of
TV antenncs, mounts, masts, Mardi Gras
TV tables, accessories.
R-COLUMBIA—Complete literature on
new, time-saving strapless chimney
mount.

WINEGARD—Information on transistor-
ized Model AT-6 Booster-Pak home TV-
signal amplifier. See ad page 13.

AUDIO AND HI-FI

4E.

SE.

6E.

7E.

EICO--New 32-page catalog of kits and
wired equipment for stereo and mono-
phonic hi-fi, Citizens band transceivers,
ham gear, transistor radios, and test
equipment. Also, '‘Stereo Hi-Fi Guide,”
and '‘Short Course for Novice License.”
See ad page 20.

MUSI-PAK—Full information about ob-
taining franchise to install and service
background-music systems compnsmg
tape-cartridge player, extensive taped
music library, and built-in paging facili-
ties. See ad page 64.
PERMA-POWER—Literature describing
the Roving Rostrum, a new high-volume
sound system—completely portable and
self-contained. See ad page 38.
SWITCHCRAFT—New Reference Guide
Wall Chart No. C-236 for selecting prop-
er interconnecting cables. MINI-MIX
two-input audio mixers, and MIX-AMP
miniature amplifiers for all American-
made tape recorders. See ad page 62.

BUSINESS AIDS

8E.

OELRICH—New 32-page catalog of
business forms and systems for radio-TV
service dealers; pictures and describes
specially-designed stock salesbooks, one-
time carbon forms, file systems, job
tickets, aluminum and vinyl form hold-
ers, and many other items.

COMMUNICATIONS RADIO

9E.

SECO—New illustrated folder, Form 103,
including data on latest test equipment
and service aids for Citizens band and
two-way radio, See ad page 60.

COMPONENTS

10E.

11E.

12E.

13E.

14E.

ISE.

.16E.

AEROVOX — Pocket-size catalog of
Type AFH twist-prong electrolytic ca-
pacitors, containing capacitance, voltage
and size information with list prices for
quick reference. See ad page 61.

ALPHA WIRE—48-page Catalog No. 62,
covering 6000 wire, cable, and tubing
products.

BUSSMANN—Form SFB, 24-page book-
let giving detailed information on com-
plete line of BUSS and FUSETRON
Small Dimension fuses and fuse holders
—the ones most used in protecting elec-
tronic equipment. See ad page 41.
MERIT—Catalog sheet giving specifica-
tions and prices for new line of input,
interstage, and output transformers for
transistor circuits. See ad page 36.

J. W. MILLER—Literature on RF, IF,
and TV-sound transformers designed as
exact replacements for popular original
parts of eight major radio-TV manufac-
turers. See ad page 44.

SAMPSON — Transistor Battery Data
and Reference Guide, with size, price
and cross-reference data on Dbatteries
used in all transistor radios; also infor-
mation on ‘‘Point-of-Purchase Profit
Pak.” a counter display for Samco dry
batteries. See ad page 68.
SPRAGUE—New 44-page Catalog C-614.
showing complete listings of all stock
parts for TV and radio replacement use,
as well as Transfarad and Tel-Ohmike
capacitor analyzers. See ads pages 11, 12,

SEMICONDUCTORS

17E.

SEMITRONICS — l16-page, pocket-size
catalog describing line of American-made
transistors, diodes, rectifiers, and service
kits; includes four replacement-data
cross-reference charts and supplementary
circuit-application notes. See ad page 58.

SERVICE AIDS
18E. BERNS—Data on 3-in-1 picture-tube re-

pair tool, on Audio Pin-Plug Crimper

CATALOG AND LITERATURE SERVICE

19E.

20E.

21E.

2E.

23E.

25E.

TEST
27E.

28E.

J0E.

JI1E.

33E.

JSE.

. METREX—Serviceman's guide,

that lets you make pin-plug and ground
connections for shielded cable without
soldering, and on ION adjustable beam
bender. See ad page 64.
CASTLE—Leaflet describing fast over-
hauling service on television tuners of
all makes and models. See ad page 55.
CHEMTRONICS — Pamphlet describing
No-Arc High-Voltage Insulator, a non-
flammable, clear fluid for repairing dam-
aged insulation on yokes and horizontal-
output transformers, or for use as corona
dope. See ad page J32.

MERCURY TUNER—Information sheet
describing immediate tuner-exchange
service, 24- to 48-hour tuner repairs, and
additional services; states prices and an-
nounces new seven-month warranty. See
ad page 48.

MOFFATT — Catalog and price sheets
with full description of Multi-Lamp
bench lights and Move-View magnifiers,
illustrating a variety of applications for
these snap-mounted units with long, flex-
ible arms.

PRECISION TUNER — Information on
repair and alignment service available
for any type of TV tuner. See ad page
66.

SPECIAL EQUIPMENT
24E.

ATR—Descriptive literature on Univer-
sal Inverters, ideal for operating stand-
ard 110-volt AC PA systems and tape
recorders in automocbiles, buses, trucks,
boats, and planes. See ad page 16.
EMCEE—Literature on VHF translators
for extendmg TV coverage into difficult
reception areas; planning package to aid
in establishing a translator station: re-
print of FCC rules covering translators.
See ad page 58.

TECHNICAL PUBLICATIONS
26E.

HOWARD W. SAMS — Literature de-
scribing all current publications on radio,
TV, communications, audio and hi-fi,
and industrial electronics servicing. See
ads pages 40. 48, 49,

EQUIPMENT

B & K—Cataog API18-R, giving data and
information on Dynamatic 375 Automatic
VTVM, V O Matic 360, Dyna-Quik tube
testers, Model 1076 Television Analyst,
Models 1070 and A107 Dyna-Sweep Cir-
curit Analyzers, Model 610 Test Panel,
Model 440 CRT Cathode Rejuvenator
Tester, Model 160 Transistor tester, and
Model 960 Transistor Radio Analyst. See
ads pages 17, 47.

JACKSON — Bulletin MK-61 on new
Socket Modification Kit that enables
Model 658 and 648R tube testers to check
any of the newest types of tubes. See
ads pages 53, 72.

“Cram-
ful of Shortcuts,” dealing with trouble-
shooting, alignment, and calibration o
radio, TV, hi-fi, and related equipment:
alsg manual for operation of new Genie
pocket-size signal generator. See ad page

66.

PRECISION ELECTRONICS—Specifi-
cations on Model 202 aural-visual signal
tracer, Television Clarifier for rejecting
interference, and Grommes Little Genie
series of hi-fi kits.

SENCORE—New booklet, How to Use
the SS105 Sweep Circuit Troubleshooter.
plus brochure on complete line of time-
saver instruments. See ads pages J33. 35.

TOOLS
J2E.

CHAMPION DeARMENT—New catalog
No. 361, listing Long Reach pliers, Little
Champ precision pliers, HeatSorb Clamp
(heat sink), and other tools; also Form
SA-1 brochure on sales aids and displays.
See ad page 60.

XCELITE — Current catalog describing
complete line of hand tools for service-
men. See ad page 34.

TUBES
J4E. RAULAND—20-page 813"

x 11” booklet
describing tube-manufacturing facilities;
also samples of consumer-handout pamph-
lets promoting Rauland receiving and
picture tubes, plus complete pricing
schedules.

SAMPSON—Hitachi receiving-tube man-
ual, giving extensive specifications, bas-
ing diagrams, and outlines for complete
tube line; also catalog sheet with color
photos and descriptions of Hitachr
broadcast-band and two-band transistor
radios. See ad page 68.



The electron gun, heart of every TV picture tube, is a precision
instrument. A speck of dust in the wrong place can mean the differ-
ence between poor and outstanding performance in a picture tube.

RCA assures outstanding performance in Silverama Picture
Tubes by assembling every electron gun in the super-clean, dust-
free atmosphere of the “White Room” at RCA’s modern plant in
Marion, Indiana.

Workers wearing lint-free smocks, must en-
ter “White Room" through an airtock. Room
is kept under constant pressureto force any
air-borne dust out when a door is opened.

RCA STICRS TO ITS GUN

The life of RCA Picture Tubes depends on it

Finished guns after ultrasonic cleaning in
a super wetting agent are carried to the as-
sembly line in these covered plastic cases
—further protection against contamination.

Measured in terms of your business—this extra precaution helps
to substantially reduce troublesome ‘‘in-warranty failures” and
costly call-backs. Sell the finest name brand picture tube—RCA
Silverama.

Silverama contains all-new electron gun, all-new parts and
materials except for the envelope which is used. See your Author-
ized RCA Distributor today.

Guns await final assembly in this pres-
surized plastic housing, Blower at top
maintains pressure, prevents dust from
entering housing.

RCA ELECTRON TUEE DIVISION, HARRISON, N. L

) /]

The Most Trusted Name in Television

ﬂ RADIO CORPORATION OF AMERICA
®
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WHAT’S
IN A
FUSE?

Only a fuse element, glass & caps?

No! Every fuse carries
with it the skill and quality of its manufacturer.
You can’t reach out and touch or taste this,
you can’'t even be sure it will do
its job when needed except
by purchasing from a company

that has the know how of 30 years

of manufacturing fine fuses.
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LITTELFUSE

1865 Miner Street - Des Plaines, lllinois
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