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Antenna Systems Can Bz Safe
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How to replace top quality tubes with identical top quality tubes

Most of the quality TV sets you are presently servicing were designed around
special Frame Grid tubes originated by Amperex. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% higher gain-bandwidth, simplify TV
circuitry and speed up your servicing because their extraordinary uniformity
virtually eliminates need for realignment when you replace tubes

Amperex Frame Grid Tubes currently used by the major TV set makers include
2ER5 2GKS 2HA5  3EH7 3GK5 3HA5  4EHT  4EJ7 4ESB  4GK5  4HAS  5GJ7
6EH7 6EJ7 6ER5  6ES8 6FYS  6GJ7 6GKS 6HA5  6HG8 THG8  8GJ7

If your distributor does not yet have all the Amperex types you need, please

be patient—in some areas the demand keeps gaining on the supply.

Amperex Electronic Corporation, Hicksville, Long Island, New York 11802
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NEW . .. JUST ¢119.50 FOR A
COMPLETE COLOR BAR
GENERATOR WITH EXCLUSIVE
SECO STABILITY!

e 15-second warmup for your convenience e Day-long per-
formance without variation e Simple sync control—just ver-
tical and horizontal hold e Work-a-day ruggedness—crystal
controiled in heavy metal case

JUST IN TIME FOR THE BIG BOOM IN COLOR TV!

Cash in on the bigger volume coming from the new lower cost
color TV’s. Here are two color bar generators built to take the
toughest use in truck or shop. Fast hookup—just clip on two
antenna leads. Foolproof crystal controlled color bars. Fast warm
up. Highly stable, after just 15 seconds and all day long—speeds
work in home or at bench. Factory set to Channel 3 and can be
tuned to Channels 2 or 4. Steel case. See your electronic supply
dealer or write for information.

MODEL 980 does everything you need to set up a color TV set MODEL 990 gives you all the deluxe features!

o KEYED COLOR BARS for aligning and trouble shooting color e ALL the tests of the Model 980—with these extra advantages—
circuitry—10 standard bars. ¢ DOT PATTERN for DC or static e COLOR GUN KILLER to actuate any combination of guns.
convergence—54 dots. ¢« CROSSHATCH for dynamic convergence, e RAINBOWCOLORPATTERN to supplement keyed color bar tests.
overscan and linearity adjustments—6 horizontal bars, 9 vertical e VARIABLE DOT PATTERN with 54 or 144 dots of adjustable size.
bars. e VERTICAL BARS for adjusting dynamic horizontal conver- e VARIABLE CROSSHATCH with 6 or 16 horizontal bars.

gence controls—9 vertical bars. ¢« HORIZONTAL BARS for adjusting e VARIABLE HORIZONTAL BARS with 6 or 18 lines.

dynamic vertical convergence controls—6 horizontal bars. e GREY RASTER for tests required on older sets.

ONLY $119.50 net ONLY $149.50 net

SECO also manufactures a full line of tube testers—see back of this page.
SECO ELECTRONICS, INC. " > (ONion or olacro corroration

Circle 2 on literature card.
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SECO’S patented Grid Circuit Test
detects ‘‘hard to find’’ tube faults

GRID CIRCUIT TEST makes up to 11 simultaneous checks
for leaks, shorts and grid emission

MODEL 88
TUBE TESTER

i
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eeeneneen. PREVIEWS 0 new sets JLUZHIN

Magnavox
Model 1MR-303N
Chassis €C44-03-00

The 44-Series chassis is appearing this
year in all 19”7 Magnavox portables. The
one shown here also has an all-transistor
remote-control unit. The U-shaped chas-
sis design, found in last year’s 35 and 36
series, also characterizes this 44 series;
although the chassis is physically the
same, several new tubes and some
changed circuits do exist. The sweep
circuits now operate from a lower B+,
made possible by utilizing a 6GB5 and
a 6CW5 as the horizontal and vertical
output tubes; both precede a toroidally-
wound deflection yoke.

Incorporated in this chassis is the new
Magnalux circuit which automatically
varies contrast and brightness as room
light changes. An LDR (light-dependent
resistor) varies the voltage on the screen
grid of the video output tube and the
first anode of the picture tube to obtain
the desired automatic control over the
picture. The LDR used in this set works
in conjunction with a control which
should be adjusted to maintain the cor-
rect ratio of contrast to brightness
throughout the normal light ranges.

This transformer-powered chassis uses
only one silicon rectifier to develop the
B+; however, a slight step-up in the
power transformer enables the supply to
produce 150 volts DC. The plates of
the sound- and video-IF stages receive
their 135 volts from the cathode of a
6GCS5 audio output tube, which works
as a voltage divider. The only protec-
tive device in the power supply is a 1”
piece of No. 24 wire, used as a fuse to
protect the parallel filaments.

The video, sound, and deflection cir-
cuits each has its own individual printed-
circuit board. Aside from the silicon
rectifier in the power supply, the only
other semiconductor is the 1N60 video
detector. Automatic frequency control of
the horizontal oscillator (cathode-coupled
multivibrator) is accomplished by using
the two diode sections of a 6BJ8; the
triode section of this tube functions as
the first half of the vertical multivibrator.

The remote-control receiver uses six
transistors. This unit has its own power
supply, consisting of a step-down power
transformer and a selenium rectifier; this
supplies the negative 18 volts for the
collectors of the PNP transistors. Located
on the rear of the cabinet is a remote-
manual switch which enables the viewer
to operate the TV receiver manually if
desired.

PF REPORTER, for August, 1964. Vol. 14, No. 8. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 4300 W. 62nd
St., Indianapolis €, Indiana. Second-class postage paid at Indianapolis, Indiana. 1, 2 & 3 year subseription prices: U.S.A., its possessions,
and Canada: $5.00, $8.00, $10.00. All other countries: $6.00, $10.00, $13.00. Current single issues 50¢ each; back issues 65¢ each.
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PHILCO

Philco
Model M4504MR
Chassis 14N50A

Pictured above is one of the console
models available from Philco, using a
92° bonded 23BVP4 picture tube. The
chassis used in this receiver is not
changed too much from the 13NS0 series
of last year.

Two printed circuit boards are used in
the horizontally-mounted chassis. The
small board contains the three-stage
video-IF strip and video detector: 6EH7’s
in the first IF stages and a 6HJ8 as the
third IF and video detector. The remain-
ing tubes, with the exception of the 1G3
high-voltage rectifier, are all located on
the large printed board. The trans-
formers—vertical output, audio output,
and power—are on the main chassis pan,
as are the filter capacitors and high-
voltage section.

The low-voltage power supply consists
of a power transformer and two silicon
rectifiers which function as a full-wave
voltage doubler. Protection is provided
by a 5.6-ohm fusible resistor (plug-in
type). This resistor and the rectifiers are
shown in one of the photos and may be
replaced without removing the chassis
from the cabinet. The parallel filament
circuit is protected by a No. 26 wire link.

The horizontal circuit uses a 6FQ7 as
the multivibrator and a 6DQ6B for the
output. A common-cathode AFC diode is
used. A varistor (VDR) in the horizontal-
output grid circuit automatically regu-
lates width and high voltage. A width
control is also provided, and other hori-
zontal adjustments include horizontal
frequency and hold controls and an ad-
justable ringing coil. The horizontal
frequency, width, and height controls are
all in one triple-section unit (pointed out
in the photo).

Nine resistor-capacitor component
combinations are employed in this chassis
as follows: one in each cathode of the
second and third video IF’s, one at the
sync-separator grid, one as vertical inte-
grator, another for vertical multivibrator
feedback, one for vertical blanking, one
at the sound IF cathode, one as hori-
zontal phase comparator network, and
one in the horizontal oscillator.

Other tubes, and their functions, in-
clude: 6BY8 AGC keyer-clamper, 6JE8
video output and sync separator, 6GHS8
sound-IF amplifier and noise inverter,
6DR7 vertical multivibrator-output, 6CS6
sound discriminator, 6BQS audio output,
and 6DE4 damper.

As in the past, the VHF tuner and
deflection yoke cables both have their
respective sockets (see photo for loca-
tion) and there are no components
located underneath the chassis.
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Silvertone
Model 4101
Chassis 528.60269

If you like variety you will love this
set because it seems to have a little of
everything. A vertically-mounted chassis,
a horizontally-mounted one, hand-wired
circuits, printed-circuit boards, common
tubes, new tubes, VHF, UHF—are all
found in this 19” portable with a
19AXP4 picture tube. The chassis are L-
shaped to fit the slim contour of the cabi-
net. The vertical sweep circuit and the
horizontal oscillator section are mounted
on a printed circuit board, while the
remainder of the circuits are hand wired.
A tube placement chart is located on the
high voltage cage to show the function
and type of all tubes used.

The VHF tuner has a 3HASA RF
amplifier and 6CG8A mixer-oscillator,
with a 3DZ4 as the UHF oscillator.
Other tubes used by Silvertone for the
first time this year include: 8JV8 video
amplifier and sound-IF amplifier, 15KY8
vertical multivibrator-output, 22JG6 hori-
zontal output, and 17BS3 damper. These
tubes, along with most others in this
receiver, are designed to operate with
low B+. Although several of the tubes
used are new types, the circuits are not
much changed from those used in past
models. There is a two-stage video IF
strip followed by a crystal-diode video
detector; its location is pointed out in
one of the photos. This receiver has a
simple AGC circuit, and no control is
provided to vary the AGC voltage. The
dual diode used for horizontal AFC is
a common-cathode type.

The vertical height and linearity con-
trols are both in one dual ceramic unit.
Also in this unit are four fixed-value
carbon resistors: the linearity control has
a 1.5-meg resistor in series with the arm
and a 1.2-meg between one side and
ground; in series with the height control
and ground is a 680K resistor, and a
1.8-nleg in series with B+,

B+ is supplied by a single silicon rec-
tifier, which is protected by a circuit
breaker and a 4.5-ohm, 10-watt wire-
wound resistor. No special protection is
provided for the 450-ma controlled-
warmup filament circuit.

The horizontal stabilizer coil is used
for horizontal hold control; however, a
secondary range adjustment for horizontal
frequency is provided by a potentiometer
in the cathode circuit of the multivibrator.
If proper horizontal hold cannot be ob-
tained with the stabilizer coil, remove
the rear cover, tune in an active channel,
place a jumper across the stabilizer coil
and adjust the frequency potentiometer
until the picture locks in. Remove the
jumper and adjust the stabilizer coil slug
until the picture is again in proper hori-
zontal sync.

Avugust, 1964/PF REPORTER 3
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FOCUS JUMPER

BRIGHTNESS

Truetone
Model 2DC3416

HORIZ. HOLD

The Showcase model shown above is
Truetone’s lightweight 16” portable with
a 114° 16BSP4 picture tube. This CRT
is qui(tje different, in that it is not bonded,
nor does it use a safety glass; it is
made with the Owens-Illinois implosion- 10CW3 17BE3
protection feature called Kinmcode. A VERT OUTPUT DANPER
metal pressure band around the outer-
edge of the screen and a fiberglass sleeve
around the bell work together to prevent -
glass from shattering if the tube is ever o
broken.

This set has a horizontally mounted
chassis which, for the first time in True-
tone, incorporates only one large printed-
circuit board with most of the major
components mounted on it. Several new
tubes—of the low-B+4 type—are found
in this chassis; these include the 10GK6
video output, 10CWS5 vertical output,
21GYS5 horizontal output, and 17BE3
damper.

B+ is developed from a single silicon
rectifier which is protected by a circuit
breaker. On the input side of the circuit
breaker is a 4.5-ohm, 10-watt wirewound
resistor, functioning as a surge limiter.
All the tubes in the series filament string ViDEO DET
have a current rating of 450 ma.

The two-stage video IF strip uses (INSIDE CAN)
4EH7 and 4EJ7 amplifiers respectively.
Following these is a 1N295 germanium
diode video detector. This diode is lo-
cated under a shield that covers the final
IF transformer. The horizontal AFC
diode—a common-cathode, plug-in type
—~can be seen in one of the photos.

A 6BL8 works as sound IF amplifier
and AGC keyer; however, no control is
provided to vary the AGC voltage. Con-
trols mounted on the front of the chassis
are vertical hold, contrast, and a push-
pull on-off switch combined with the
volume control. Mounted on the rear
are brightness, height, vertical linearity,
and horizontal hold controls. The focus
can be varied by connecting the focus
jumper (a lead from the picture-tube
socket) to B+, boost, or ground.

The VHF tuner incorporates a 3GKS
RF amplifier and a 6CG8 mixer-oscillator.
Individual oscillator slugs for each chan-
nel may be adjusted from the front of
the receiver after removing the channel-
selector and fine-tuning knobs. Rotate
the fine-tuning control until the slot in
the fine-tuning disc coincides with the
opening in the tuner mounting bracket.
Using a nonmetallic screwdriver, adjust
the appropriate oscillator screw for best
picture and sound.

A
105%.6 HOR EZ HORIZ \ 216Y5
VIDED OUTPUT AFC DIODE STABILIZER COIL  HORIZ OUTPUT

6CG8 MIXER~
OSCILLATOR

MIXER
PLATE COIL

3GK5 RF
AMPLIFIER

—— -
B0TTGM VIEW OF PRINTED BOARD. MARKIE WifH
TUBE TYPES AND COMPONENT {TEM NUMBERS
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See PHOTOFACT Set 561, Folder 1

Mfr: Airline Chassis No. WG-5218A
Card No: Al WG-5218A-1

Section Affected: Sync.

Symptoms: Vertical hold drifts cut of range.

Cause: Leaky coupling capacitor between in-
tegrating network and vertical multivibrator.

What To Do: Replace C42 (.0039 mid).

I :

Taken with Vert Mull Output
tube V10 removed from socket

Mfr: Airline Chassis No. WG-5218A
Card No: Al WG-5218A-2

Section Affected: Sync.

Symptoms: Erratic horizontal hold.

Cause: Plate decoupling resistor in sync am-
plifier decreased in value.

What To Do: Replace R61 (3300 ohms).

Mfr: Airline Chassis No. WG-5218A
Card No: Al WG-5218A-3

Section Affected: Pix.

Symptoms: Video badly smeared.

Cause: Video output plate-load resistor re-
duced in value. Voltage on pin 7 is too
high.

What To Do: Replace R29 (3600 ohms).

236000 4w

260v
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See PHOTOFACT Set 561, Folder 1

2.2
meg

180
p:
__4 120K

68000 1w

260V
nsv

See PHOTOFACT Set 561, Folder 1

Mfr: Airline Chassis No. WG-5218A
Card No: AI WG-5218A-4
Section Affected: Sync.

Symptoms: Vertical roll and poor horizontal
hold. Voltage at pin § low.

Cause: Plate resistor in sync separator in-
creased in value.

What To Do: Replace R46 (180K).

VERT MULT
VERT OQUTPUT

Mfr: Airline Chassis No. WG-5218A
Card No: AI WG-5218A-5
Section Affected: Raster.

Symptoms: Vertical collapse after warmup.
High positive voltage at pin 7 of V10.

Cause; Cathode resistor opens under load.

What To Do: Replace R71 (470 ohms). Check
V10.

IST VIDED IF
oL
[ 4
O
270mm! Ios
®
001
—i a7

[]
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Mfr: Airline Chassis No. WG-5218A
Card No: AI WG-5218A-6
Section Affected: Pix.

Symptoms: Video overload. Positive voltage
at grid of V1.

Cause: Leaky coupling capacitor between
tuner output and first video IF.

What To Do: Replace C8 (270 mmf).
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See PHOTOFACT Set 466, Folder 2

Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-1
Section Affected: Pix and sound.

Symptoms: Horizontal tearing and streaking;
clicks in sound.

Cause: Horizontal output transformer arcing
to ground internally.

What To Do: Replace T4 (horizontal output
transformer) .

ZBewd

DO NQ
HQRIZ OUTPUT 00 NOT |
@e0ass B
— 771
‘v

3 ;3 470 (13,5-15cv)
4 B 1.4 4

@) ’_EUM(A -
= | =
I | 275|:T[R(LLV »e

GROUNDED

Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-2
Section Affected: Raster.

Symptoms: Intermittent loss of raster. Voltage
low on screen of V10.

Cause: Screen resistor in horizontal stage opens
intermittently.

What To Do: Replace R84 (7500 ohms—4
watts); also check C61 (.033 mfd) and
V10 for shorts.

Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-3
Section Affected: Pix and sound.

Symptoms: Bending in pix; slight hum in sound.
Hum voltage high at 275-volt source.

Cavuse: Filter choke shorted internally.

What To Do: Replace L-16. Check V11 dam-
per for shorts.

YEC T VRET
OVAC@SUAGB

. | 290V

1 1/2° ENGTH
OF 424 WiRE
GRN-YEL L
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See PHOTOFACT Set 466, Folder 2

( PICTURE TUBE
R _
17DQP4
BRIGHTNESS ¢
® "W *
NEON LAMP 1 rocus
T 3meg
@i
| |
275v 858%

VIDEO SPEED SERVICING

See PHOTOFACT Set 466, Folder 2

Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-4
Section Affected: Raster.

Symptoms: Rotating brightness control has little
effect. Only slight bias variation can be
measured on CRT.

Cause: Neon lamp does not fire.

What To Do: Replace neon lamp (NE2). This
lamp normally assures rapid spot decay
when set is shut off. Lamp may be jumped
temporarily until replacement is obtained.

oy

0% LA
TAP 8 17K

@ == 10000mmt 275V

Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-5
Section Affected: Pix.

Symptoms: Bending in pix, mainly at top. AGC
setting extremely critical. Decreased bias on
pin 6 of V5.

Cause: Leaky sync coupling capacitor.

What To Do: Replace C25 (10,000 mmf).

VIDEO OUTPUT
(1A 6AWBA

g|4mfa |
@J.U:ﬁ ®a=' |
= —1 3K 1w

275v

@ 2.2meg
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Mfr: Zenith Chassis No. 16D25,Q,U
Card No: ZE 16D25-6
Section Affected: Sound.

Symptoms: Sound intermittent, sometimes ac-
companied by sync buzz.

Cause: Intermittent connection in sound-takeoff
coil.

What To Do: Resolder all connections in L9.



Tarzian offers

FAST, DEPENDABL
TUNER REPAIR
SERVICE (whies

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

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

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

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

@ Tarzian-made tuners are identified by this stamping.

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

SARKES TARZIAN, INC.

Bloomington, Indiana

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

; $9

ONLY

ol

24-HOUR SERVICE

1-YEAR WARRANTY

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

537 South Walnut St.
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Bivd.
North Hollywood, Calif.
Tel: 769-2720

Circle 3 on literature card
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risk your reputation
with “just-as-good’’ capacitors?

When you pay little or no attention to quality in tubular
replacement capacitors, you leave yourself wide open for
criticism of your work . . . you risk your reputation . . .

you stand to lose customers. It just doesn’t pay to take a
chance on capacitors with unknown or debatable performance
records when it’s so easy to get guaranteed dependable
tubulars from your Sprague distributor!

There's no "maybe”
with these 2 great

SPRAGUE DIFILM  TUBULARS!

The ultimate in tubular capacitor construction. Dual
dielectric . . . polyester film and special capacitor tissue . ..

combines the best features of both. Impregnated with HCX®,

an exclusive Sprague synthetic hydrocarbon material which
fills every void in the paper, every pinhole in the plastic
film before it solidifies, resulting in a rock-hard capacitor
section . . . there’s no oil to leak, no wax to drip. Designed
for 105°C (220°F) operation without voltage derating.

SFRAGUE
05 MFD.210%

; SOOKEE

DIFILM® BLACK BEAUTY®
Molded Tubular Capacitors

The world’'s most humidity-resistant molded capac-
itors. Tough, protective outer case of non-flamma-
ble molded phenolic . . . cannot be damaged in
handling or installation. Black Beauty Capacitors
will withstand the hottest temperatures to be
found in any TV or radio set, even in the most
humid climates.

DIFILM® ORANGE DROP®
Dipped Tubular Capacitors

A “must” for applications where only radial-lead
capacitors will fit . . . the perfect replacement for
dipped capacitors now used in many leading TV
sets. Double-dipped in rugged epoxy resin for posi-
tive protection against extreme heat and humidity.
No other dipped tubular capacitor can match
Sprague Orange Drops!

For complete listings, get your copy of Catalog C-616 from your
Sprague distributor, or write to Sprague Products Company,

105 Marshall Street, North Adams, Massachusetts.

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

$8+12t-83 R1
Circle 4 on literature card
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For window-size blow-ups of this mes-
sage, send 10¢ to Sprague Products Co.,
105 Marshall St., North Adams, Mass.,
to cover handling and mailing costs.
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Is ‘“do-it-yourself’’ TV Service
as dangerous as they say?

>

When a TV set starts “acting up,” a tube is
often involved. At least, that’s where the trouble
appears to be.

Some people will pull the back off the set,
remove the tubes, and take them to the “‘do-
it-yourself” tube tester at the neighborhood
store. The test instrument shows which tubes
are faulty (but not always-—some faults do not
show up on these testers). Replacements are
purchased, then inserted into the set. Reception
improves, and the trouble has been caught and
corrected.

BUT HAS IT?

The self-service test instrument checks rubes.
It can’t test the more than 500 other parts in

your set! It can’t show you the source of the
trouble that probably blew the tube. Neither
can it show the damage often suffered by other
parts due to the faulty tube.

Mere tube replacements do not always cure
these trouble spots. Weak links continue to
exist, serting up chain reactions of damage,
trouble, and expense!

The total failure of many a good TV set can
be traced directly to ‘“‘do-it-yourself” tinkering,.

Your TV set is the most complicated device
you own—far more complex than even your
automobile. When you need TV service, call
an expert technician—your fully trained and
experienced Independent Service Dealer. *

AFTER ALL,YOU WOULDN'T ENTRUST YOUR JOB TO AN AMATEUR, WOULD YOU?

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

‘YOUR INDEPENDENT TV-RADIO SERVICE DEALER

12
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you profit 4 ways

1— Test tubes faster, more accurately

2 — Sell more tubes per customer
3— Save call-backs
4 — Satisfy more customers

Model 700
DYNA-QUIK

basic for the
professional
service shop

Multiple-Socket Speed with Gm Accuracy
plus obsolescence protection

TESTS All TV and Radio Tubes, Everyday use by thousands of professional servicemen has proved
Old and New its speed . . . its accuracy . . . its efficiency.

You can quickly check all the tubes in the set, detect hard-to-locate

TESTS Nuvistors and Novars weak tubes that need replacement . . . and sell more tubes. Provides

multiple-socket section to quick-check most of the TV and radio

TESTS 10-Pin Tubes tube types the true dynamic mutual conductance way—plus sim-

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

TESTS 12-Pin Compactrons . . .
b Makes test under set-operating conditions. Checks each section of

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

TESTS European Hi-Fi Tubes, leakage, and gas. Makes quick ‘life”” test. Exclusive adjustable grid
Voltage Regulators, and emission test provides sensitivity to over 100 megohms. Insures
Most Industrial Types your reputation. Quickly pays for itself.

See your B&K Distributor or Write for Catalog AP2I1-R $] 79'95

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

T v

,;:x. e o8

M—“.-
Model 960 Transistor Model 1074 Model 1076 Model 850 Model 445 CRT
Radio Analyst Television Analyst Television Analyst Color Generator Rejuvenator Tester

BaK MANUFACTURING CO.
NEW TUBE INFORMATION SERVICE DiIvisION OF DYNASCAN CORPORATION
Available every 3 months, on subscription, 1801 W. BELLE PLAINE AVE. . CHICAGO 13, ILL.

for all B&K Dyna-Quik Tube Testers Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

Circle 6 on literature card
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PRODUCTS
FOR

MODERN
LIVING

‘G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12V DC

BATTERY CURRENT
For

Auto ¢ Boat e Plane

CampsePicniceTrailer

ATR MODEL 12T.RME.1 INVERTER .. $3995

*G.E. MODEL M110Y 11” PORTABLE Tv 9995
*Available at G.E. TV Dealers

Both Only 5139Reta,/

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY IN
OF FAMOUS DC-AG VERTERS

Also NOW...

HAND WIRED— @ ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT
UNIVERSAL MODEL 707

IN DASH...
UNDER DASH...

Complete with variable tone control . . . R.F. stage
. Bullt-in speaker . .. and External speaker jack.
9
ATR MODEL 707 .............. $29°%° etan

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

By | g TRUCK
Egiﬂ*‘ MODEL TR-720
b

i FITS ALL TRUCKS e BOATS L]
STATION WAGO
INSTANT PLAY ... POWERFUL
Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-

ular A.C. Lines.

MAY ALSO BE USED AS A BATTERY CHARGER

MODEL 610C-ELIF... 6 volls a! 10 amps. or 12 volts
at 6 amps. Shipping welght 221

USER NET PRICE

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

‘‘The Best by Test!"’

SEE YOUR ELECTRONIC PARTS DIASTRIEUTOR O
WHITE FACTORYT FOR LITERATURE & DEALER PRICES

ATR ELECT RﬂNIGE INC.

@ sl F'nul ;"Ilnrll.l
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Letters to
the Editor

Dear Editor:

I have reached the age of 68 and am
retiring from the radio and television
business. Your magazine has been a
wonderful help to me, and I have en-
joyed every article. Through the years I
have built a big reference library thanks
to PF REPORTER. Do you know of
anyone who would be interested in buy-
ing my radio and TV servicing business?
Wishing I were ten years younger, and
wishing your magazine lots of luck, I
am . . .

J. STEPHEN GOLD
Glenside, Pa.

We hope you can continue to enjoy
PF REPORTER through all your GOLD-
en vears (pun intended). And we wish
you all the luck in the world, too, Mr.
Gold—Ed. (P.S.—Readers, Mr. Gold's
address is 452 Tyson Ave.)

Dear Editor:

After having received PF REPORTER
regularly for over a year, I am writing
to express my appreciation for the con-
sistently interesting articles you publish.
I have been most agreeably surprised to
find that many of the problems experi-
enced by TV technicians in the U.S.A.
are very similar to those encountered
here in England. In particular, I'd like
to compliment you on the excellent
SYMFACT series, many of which show
faults common in British-made TV re-
ceivers. The waveform photographs and
clearly labelled circuit extracts reflect
great credit on your production depart-
ment.

BRYAN P. JONES
Newton Abbot, Devon, England

Thanks, Bryan, for taking the time to
write, and for the compliments. We are
proud of our production department and
of the editors who painstakingly research
each and every SymracT.—Ed.

Dear Editor:

Just a note to thank you for your
writeup of the Mark SSB-27 on page 92
of the May issue. The price you give is
incorrect, however; the actual price is
$299.50 instead of $229.50.

HAROLD M. STRAL
for Mark Products
Div. of Dynascan
Chicago, Ill.

OOPS! Our apologies, Hal. The editor
who goofed has to make up the differ-
ence out of his own pocket—Ed.

Dear Editor:

I have an Edison Model 19 record
player complete with records. Could you
please provide some information on it?
It is in good working condition, but I'd
like to have the service notes in case
anvthing went wrong with it.

ToM WINDHOPE
Durham, N. C.

Sorry, Tom, we have nothing specific
in our files. Does any reader want to
contribute?—Ed. A

NORTRONICS
ANNOUNCES...

New Line of Tape Heads!
Designed for top performance
and maximum efficiency, Nor-
tronics’ new line of tape heads is
now available for more than 500
different tape recorders. These
high profit, laminated core re-
placement heads have highly pol-
ished, all-metal faces and offer
extended high frequency response
—even at slower tape speeds.
Other features include deposited
quartz gaps and low-loss core
structures.

ALL TAPE HEADS WEAR OUT!
Magnetic tape itself is the real
cause of head wear. Check care-
fully for head wear—then up-
grade your customers’ tape equip-
ment with these new replacement
heads! The Nortronics Tape
Head Replacement Program,
with correctly matched “Quik-
Kit” accessories will open up
new sales and service business!
Investigate Nortronics’ profitable
Tape Head Replacement Pro-
gram now!

**Music sounds best on Tape—
Tope Sounds Best with Nortronics Heads'

ortromnicas

8161 Tenth Ave. N., Minneapolis, Minn. 55427

Circle 8 on literature card




EVERYDAY
EVERYDAY

not just once a year,
FiNco designs and ships
a new “special area de-
sign” TV ANTENNA.
We've shipped 3,152
already. Each antenna
proved best in its own
area. Got a Finco Spe-
cial in your area? Want

one? See your Finco
distributor, or write us.

THE FINNEY COMPANY
Bedford, Ohio

Circle 9 on literature card

Avugust, 1964/PF REPORTER 15



7o« 2 PRODUGT

PLUS /o o \g}%w Dhitiidton

Even our non-customers say they
can’t do without it!

Sylvania’s Technical Manual is still
the most complete data source for
up-to-date information on tubes...
and has been since 1929. The current
12th Edition, for instance, will provide
information on 2,225 tube types to
more than 100,000 service men, tech-
nicians, dealers, distributors and
other specifiers of tubes. (Inciden-
tally, 2,225 is only the figure of the
moment.) At periodic intervals, and
at no extra charge, Sylvania mails
supplementary data sheets to provide
you with the latest information and
insure that your Tech Manual is
current.

PF REPORTER/Avugust, 1964
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Here are some of the other features
you'll find in the manual’s 700 pages:

» Data on Receiving Tubes, Cathode
Ray Tubes, Semiconductor Diodes
and Rectifiers, Special Purpose
Tubes—all with complete character-
istics.

» Picture Tube Interchangeability
Guide

* European-American Receiving Tube
Substitution Guide
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The industry’s
most complete manual

£
#

els
4

i

st
e

& SRR BTN

%44 ~ ¥4ve o3NIaNas

$ire_ s

FR%i st

ocllzasrs

B LANY TS
e Y

T e

» Semiconductor Diode Interchange-
ability Chart

» Master Index for quicker reference

All in a sturdy 9%2” x 62" 6-ring binder
with tabbed dividers.

The cost for the industry's most
comprehensive manual is only $3.00.
See your Sylvania Distributor. Anddon't
forget to mail in the prepaid post-
card for the free supplement service.

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS

NEW CAPABILITIES IN: ELECTRONIC TUBES ¢ SEMICONDUCTORS * MICROWAVE DEVICES » SPECIAL COMPONENTS

Circle 10 on literature card
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\‘&: The Electronic Scanner

news of the servicing industry

New Position

S. R. Herkes has been named
# Vice-President and General

" Manager of the Consumer
( \ Products Division of Motorola,
- Inc., effective July 1. He suc-

‘pz =\ ceeds Edward R. Taylor, who

resigned. Mr. Taylor remains as
a Director of the corporation.
Mr. Herkes has been associated
with Motorola’s consumer prod-
ucts business since 1940 in a
series of sales and managerial
positions. Prior to his present
appointment, he had held the
post of Vice-President, Con-
sumer Products Marketing since
1956.

X

Crystal Coding

A simplified coding system for Citizens band frequency-
control crystals has been put in effect by Texas Crystals
Division of Whitehall Electronics. To facilitate the buying and
supplying of Citizens band crystals with the new code identi-
fication, a slide-rule chart is being distributed. It lists alpha-
betically all current manufacturers and models of transmitting
and receiving equipment along with the appropriate code
numbers and descriptions of the crystals required for each
unit. Also available is a separate interchangeability chart that
shows the various equipment models in which specific crystals
can be used. Additional information about the system is avail-
able from your local distributor.

New Building

Ground has been broken for a
new addition to be built direct-
« 1 ly adjacent to the present CBS
"1, Laboratories Resecarch Center
= T T ot Stamford, Conn. The new
: structure, which will double the
B - ST o e space at the Center. will be
completed this year. With the additional building, CBS Lab-
oratories will occupy 60,000 square feet at High Ridge Road,
where all the Laboratories’ research and administration activi-
ties will be concentrated. Other locations in Stamford will
house production facilities, machine shop, wiring shop, and
other engineering support activities. CBS Laboratories does
research and development for the Government, for industry,
and for Columbia Broadcasting System, Inc.

Wins Award

For the second consecutive year, Philco Corporation has been
presented the “Friends of Service” award by the National
Alliance of Television and Electronics Service Associations.
Philco was cited for its continuing co-operation with the in-
dependent servicing dealer and technician. Alex Tagnon, field
service manager, accepted the award plaque on behalf of the
Philco Parts and Service Operation from Williamm Childs.
NATESA West Central Vice-President, at the Association’s
Spring Directors Conference in Memphis, Tennessee. Mr. Tag-
non noted that Philco recently has expanded its electronics and
appliance service programs. He said that the company has in-
stituted service training techniques which enable instructors to
present the most complicated servicing problems in simplified
form. A

GOOD NEWS FOR EASTERN

TV SERVICEMEN...

CASTLE TV TUNER-EAST HAS
MOVED TO NEW LOCATION
WITH IMPROVED FACILITIES

In Long Island City near Postal Concentration
Center to provide faster service by mail.

dian Servicemen will get

| the same fast service

2\ A# § ! from CASTLE-CHICAGO
oK and CASTLE-CANADA.

{,"-‘ e Al other U.S. and Cana-

ALL MAKES
ALL LABOR
AND PARTS
(EXCEPT TUBES)#*

ONE PRICE

THIS ONE LOW PRICE INCLUDES ALL UHF , VHF
AND UV COMBINATION* TUNERS

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 90 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as $12.95 exchange. (Replacements
are new or reauilt.)

*UV combinat-on tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

]

Pionzers in TV % Tuner Overhauling

TV TUNER SERVICE, INC.

EAST: 41-90 Vernon Blvd., Long Istand City 1, N. Y.
MAIN PLANT: 5701 N. Western Ave., Chicago 45, IHlinois
CANADA: 136 Main Street, Toronto 13, Ontario
% Ma or Parts are additiona! in Canada
Circle 11 on literature card



BUSS Space Saver

Panel Mounted Fuseholder

e Fuscholder takes 14 x 114 inch fuses. Converts to
% x 114 inch fuses simply by changing screw type
knob. Holder is rated at 30 ampere for any voltage
up to 250.

e Also available in military type which meets all
requirecments of MIL-F-19207A.

Write for BUSS
Bulletin SFH-10

DO NOT MEASURE
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produce a raster (with foldover) because the width coil shunted
the circuit from terminal 3 to 4.

GEORGE CALVERLEY
Howard Beach, N.Y.

Thanks, George, for passing along this information. Inci-
dentally, have you noticed that horizontal foldover problems
are seldom encountered in receivers manufactured during the
last four or five years? Autotransformer design is used in most
of these sets, and many of the “extra” components have been
eliminated. It was failure of an “extra” that frequently was
the cause of foldover. Horizontal circuits now contain the least
number of parts that will efficiently do the job.

The Troubleshooter

answers your servicing problems

Foldover Plus

I would like to pass on for the benefit of other servicemen
some experiences I had with an RCA Victor Model 17T200
(Chassis KCS72). It came in with the horizontal oscillator out
of sync, and the horizontal hold control was ineffective.

After reading ‘Squegs to Squeals” in the October 1962 PF
REPORTER, and feeling rather confident, I replaced the capa-
citors most likely to cause this trouble. However, I still had
the same problem when I turned the set on. I next did what 1
should have done in the first place: I connected the scope to
the horizontal waveform coil and found the waveform was
‘'way off.

After adjusting the waveform slug for equal peaks and mak-
ing further minor adjustments, the picture snapped right in
and held over the full range of the hold control.

One week later the same set developed a series of foldovers
with the picture locked in perfectly. The foldover (2” wide)
started about 2” from the left side and appeared somewhat
Tike evenly spaced drive lines.

Using PHOTOFACT Folder 184-12 as a guide, I checked all
voltages and waveforms throughout the horizontal section:
they were all acceptable. Following the advice of another
serviceman, I opened the width coil at terminal 3 of T2, and
this killed the raster. With my ohmmeter, I found the winding
between terminals 3 and 4 of T2 was open. The set could still

18 PF REPORTER/August, 1964
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BUSS &=

Sub-Miniature
FUSE-HOLDER COMBINATION

Light-weight, protective device for spacetight appli-
cations. Fuse has window for inspection of element.
Fuse may be mounted alone or used in holder.

Holder can be used with or without knob. Knob
makes holder water-proof from front of panel.

Military type fuse FMO1 meets all requirements of
MIL-F-23419. Military type holder FHN42W meets
all military requircments of MIL-F-19207A.

Write for BUSS
Bulletin SFB

Circle 12 on literature card



....New Developments

BUSS Sub-Miniature

PIGTAIL TRON FUSES

Use Tron fuses where space saving is vital—on
miniaturized devices—or on gigantic multi-circuit elec-
tronic devices.

Hermetically sealed for potting without danger of
sealing material affecting operation. Extreme high
resistance to shock or vibration. Operate without
exterior venting.

Write for BUSS
Bulietin SFB

Bar ldentification

In your January column, the answer to Peter Gernat’s ques-
tion (about vertical-bar interference on a Silvertone TV)
would be correct if the bars were actually being caused by
oscillations in the IF or video circuits. However, since the set
was displaying vertical bars, T would sooner suspect pickup of
interference via radiation from the horizontal sweep and high-
voltage circuits. Lead-dress conditions could explain why the
lines show up only when the set is put together. Mr. Gernat
may find that the high-voltage cage is not properly fastened to
the chassis; I recently located this as the cause of a similar
trouble.

DoN BLECHMANN
Coatesville, Pa.

Oops—1 forgot to remind Mr. Gernat about this problem,
which we’ve repeatedly mentioned on other occasions (see page
87 of the April, 1963 issue). Horizontal-sweep radiation is a
foregone conclusion if the bars decrease in intensity from the
left to the right side of the screen; but if they are all of the
same strength, there’s still a definite possibility of oscillation
in the picture circuits at approximately 50-100 kc.

Futile Filtering

In the May Troubleshooter column, under the heading “Off
Again—On Again,” you point out several parts as possible
causes of an intermittently stopping horizontal multivibrator;
but I believe you've overlooked the most likely cause. I have
repaired a number of these circuits in which the electrolytic
filter capacitor at the low end of the horizontal frequency coil
had opened.

VICTOR CASTENS
Pittsburg, Kan.

Joe A. Duerringer’s trouble with a singing flyback and

no high voltage, reported in May Troubleshooter, reminded

® Please turn to page 68

Polarized for Nonpolarized?

I would like to know if it would be possible to use two
regular electrolytic capacitors back-to-back, in order to make
one nonpolarized capacitor, such as:

40 mfd i

40 mfd ‘|'&

There have been many cases where I have had to replace
nonpolarized electrolytic capacitors and have had trouble
obtaining them. Would the combination above do the job?
Would it last as long?

RANDOLPH COLAIANNI
Marlboro, Mass.

Yes, it is possible to use two regular electrolytic cupacitors
back-to-back to replace one nonpolarized capacitor. The ex-
ample you give—using two 40-mfd capacitors to equal one
20-mfd capacitor—is quite satisfactory.

The working voltage of the combination remains the same
as that of one of the units, since one capacitor does not form
completely when the alternating voltage is of the wrong polar-
ity. We have no authoritative figures on the life expectancy
of capacitors used in this way, but experience has shown no
appreciable problem.

in Electrical Protection

gquick-acting Fuses

“Fast Acting” fuses for protection of sensitive
instruments or delicate apparatus;—or normal
acting fuses for protection where circuit is not
subject to starting currents Or surges.

Write for BUSS
Bulletin SFB

Circle 12 on literature card
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Available Now

RCA Victor Color TV

Magnetism can cause impurities...

in the color picture—and unwanted color areas in the black and
white picture. In the home, as you know, magnetic distortions
may be caused by moving the set in relation to the earth’s magnetic
field or they can sometimes be caused by nearby electric appliances.

To“cancel” the magnetism and restore natural color...

= simply turn off the set, let it cool 4 or 5 minutes, then turn it back
_____:,J ====1 on. That’s all—no more need for a separate degaussing coil! The
OFF voL_= 1*‘“ - o A RCA Victor Automatic Color Purifier acts every time the set is turned
..._..../17-:"! on from a cool start. Color is bright, sharp, true—free of impurities
M‘ caused by magnetism. The RCA Victor Automatic Color Purifier
ﬂmﬁ also removes unwanted color areas from the black and white picture.
P ———— | Here’s another major “first’* from RCA Victor that can give you a
e profitable advantage in extra sales . . . and in service savings!

SEE WALT DISNEY'S "WONDERFUL WORLD OF COLOR," SUNDAYS, NBC-TV NETWORK

20 PF REPORTER/August, 1964




degausses itself'!

Gives you 3 big advantages!

Floor models always ready
for best color picture!

Ever lost a sale because your floor
demonstrator needed degaussing?
The RCA Victor Automatic Color
Purifier cleans up that problem
... helps make the sale easier for
you. And with a swivel or caster
model, you can quickly demon-
strate how color TV can now be
moved about without worry of
magnetic distortion!

Faster, easier setup
in customer’s home!

The RCA Victor Automatic Color
Purifier eliminates the need for
you to perform time-consuming
degaussing when you deliver the
new Mark 10 color TV set. This
makes setup faster, easier . . . free-
ing you for more profitable TV
servicing. The Automatic Color
Purifier is standard on all Mark
10 models except the price leaders.

Reduces unprofitable
callbacks!

The RCA Victor Automatic Color
Purifier will end those degaussing
“nuisance’’ calls that can eat up
service time and profits. They're
a nuisance to customers, too! In-
creased customer satisfaction is
sure to follow from this new RCA
Victor “first” —and remember, a
satisfied customer is very often
your best salesman.

‘'HIS MASTER'S VOICE™

Make sure you get your share of the big Color TV
sales forecast for’65...get with RCA Victor!

The Most Trusted Name in Television

Tmk(s)®

SEE THE RCA COLOR TV CENTER AT THE WORLD'S FAIR

August, 1964/PF REPORTER 21
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Diodes, Rectifiers, Condensers
and Resistors

Complete variety for all makes and

models.

\//V“W"/

Philco Receiving Tubes
To fit any make, any model TV or
radio, manufactured to exact Philco
standards, thoroughly inspected. Orig-
inal factory cartons.

ITY OF VOIIR QF

RVIC

Universal Controls
With or without on-off switch. Stand-
ard taper, 3 inch shaft, half flat. 1
meg, 2 meg, 500 K. Complete selec-
tion. Fit Philco and other makes.

% »

a

Rotary Switch Antenna
High gain type with 6 position switch
for best possible signal selectivity. 3
section brass dipoles. Padded cast
iron base.

DEFPENDS ( THE DAR

I.F. Transformers
For printed circuits, 4 lug, 5 lug or
6 lug types . . . to fit Philco or other
makes. Dependable Philco Quality.

Contact Cleaner
Philco TV and Radio Contact and Con-
trol Cleaner, Lubricant in self spray
can, complete with protective cap and
spray nozzle.

Replacement Speakers
All sizes, round, oval or rectangular
types. 3.2, 8, 16 20 ohms. From tiny
134" to giant 15” sizes.

Philco TV Yoke
Genuine Philco TV yokes, made to
original factory specifications. Accu-
rately wound and inspected. Packed
in individual boxes, ready to install.



There’s a Philco Fully Stocked
Parts Center Near You!

Customer Confidence Begins When You Use
Genuine Philco Star Bright 20/20 Picture Tubes

ON YOUR PHILCO DISTRIBUTOR FOR ALL YOUR PARTS AND ACCESSORIES

Your Philco Distributor

H' Features These Famous Makes
J PHILCO * PHILCO-Bendix * CROSLEY ¢ EVEREADY Batteries
and Flashlights « CAROL Cables * GOODRICH V-Belts
77 GC Products « AUDIOTEX » WALSCO Products * COLORMAGIC

ety Antennas « PRECISION Test Equipment » SPRAGUE Capacitors
M62A 4-speed Record Changer Philco Phono Needles Philco Parts are Available Through a e

Intermixes all size records. Light- A complete selection of types and . R T i
weight tone arm with retractable numbers for Philco and most all other nationwide network of Parts Distribu- Facfory-supervise>

scratch protection assembly and makes. Carefully made, attractively- tors. Mail the Coupon Today for the
famous Euphonics U8 cartridge. packaged. ALL TIP TYPES and sizes, Name of the One Nearest You.
Changer ideal for built-in installa- including Diamond. Special now avail-
tions or “modernizing’ record playing able—*“THE BIG 18 KIT.” This attrac-
equipment. Template and instructions tive compact metal case contains 18 of

included. the industry’s fastest selling needles. Philco Parts & Service Operations
C & Tioga Streets, Phila, 34, Pa.

| am interested in receiving information about special Philco Parts offers,
prices and facts. Please send me the name of the nearest Parts distributor.

PARTS AND SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MOM%WWD

Address.

city___.._____~_____  Zone State.




UNIQUE = Nl “COMPONENT SYSTEMS”

YTHE VOIC

comeatists Ro )

OF MUSIC

comsoNINTS

 SELLING

PLAN

M

THE voICE
L_ compavisia

OF MUSIC
QO-'O.IN'i

THE VOICE OF MUSIC
CoRPATIRLY M COMPONENTS

NEW, “2-way” Component Selling Centers
in Fine Furniture Designs. ..

1. Sell V-M Compatible Component Systems FIRST . ..
2. Then go home with the buyer

as choice furniture!

V:M has produced a new,
easy to understand, full-
color booklet telling how to
select a component music
system. Be sure to see this
invaluable merchandising
aidandlearn how itcan play
animportantpartinbuilding
your component business.

Just look at all V-M has done to make
your components selling easier and more
effective! First, we designed three separate
component selling and demonstration centers
with one characteristic in common: each was
created specifically to sell complete V« M com-
patible component systems . . . most acceptable
to your customer, most profitable for you.
Then, we designed them for effective step-up
selling to help every salesman do a better
job, more easily.

Finally, we planned these centers so V-M
identification can be removed in a jiffy, and
they are ready to go honie with the customer
to help you complete the sale. We had them

built to a fine-furniture standard of quality
so they would be welcome anywhere . . .
quality walnut is used throughout. What a
closer! No need to ever discount when you
have selling tools like these.

What’s more you get the complete
package of selling center and the com-
ponents it contains for the price of the
components alone! Fair enough?
Discover for yourself all the profit potential
built into this unique ““2-way’’ selling center
plan . . . a telephone call is all it takes. And,
we have two important new speaker systems
to show you, too, designated Model 43 and
Model 33. See them soon!

THE VOICE OF MuUsSIC®

V:M CORPORATION « BENTON HARBOR, MICHIGAN « RECORD CHANGERS, PHONOGRAPHS, TAPE RECORDERS AND HIGH FIDELITY COMPONENTS
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Wi lx 30 OET
GRID 1ST VIDEC IF

e . !
:rfrim:« = e

REAGE N\
TEST POINT \.A/
PRESET FINE TUNING ACCOMPLISHED
BY FRONT PANEL KNOB WH ICH ENGAGES
AND ADJUSTS EACH CHANNEL OSC SLJG

W4 (2 7875~ DP

DC VOLTAGES taken with VTVM, on inactive channel;
antenna terminals shorted. *Indicates voltages tak-
en with signal present—see “‘Operating Variations.”

Turret Tuner

Frame-Grid RF

W2 x 30~ DET

GRIC 2ND VIDEO IF

@A MixER
6CGBA

MIXER PLATE
e

<01 TUNER IF

o0 outPuT

9 - & nac
o

—

18K

a ® W3 1 8v 30-LC
QUTPUT VI DEO DET

WAVEFORMS taken with wideband scope; TV controls
set for normal contrast. DET (detector), LC {low-cap),
and DP (direct) probes are used where indicated.

Neoermal Operation

Turret tuner shown here (from Setchell-Carlson Chassis
400) features frame-grid 6GKS5 as RF amplifier. Tube
is special triode type with dual cathode leads and partial
grid between control grid and plate; resulting lower
capacitance makes neutralization easier. Higher gain
and lower noise-to-signal ratio (compared with normal
triode) make tube very suitable for use in front-end
stage. Input from antenna is coupled by impedance-
matching balun L3, LC network L4-L5-L6-K1, C4,
and coil L1A to grid of V1. Tube is controlled, re-
ceiving AGC voltage through R1, RS, and tuner IF
output jack; tuner AGC connection originates in grid
circuit of first IF amplifier, which returns to AGC
source. Plate circuit of V1 is tuned, as are grid circuit
of V2A and oscillator tank, by coils contained in indi-
vidual channel “strips.” Output of V1 is coupled to grid
circuit of V2A by L1B, L1C, and capacitor C13. Feed-
back to neutralize RF stage is via trimmer C7. 6CG8A
is familiar tube type, functioning as mixer-oscillator.
Triode section is oscillator, whose frequency of opera-
tion is determined by L1D. Tuner features preset fine
tuning; slug in L1D is adjustable with front nanel knob.
Trimmer C11 in plate circuit of V2B is overall oscilla-
tor adjustment; if channels can’t be tuned with L1D
slug, C11 may need slight adjusting. Oscillator-signal
injection to mixer grid is via C12. Plate circuits of V1
and V2 return to separate B+ supplies—RF amplifier
via R2-R9; V2 mixer plate through R7-R10; V2 os-
cillator plate through L1D, R3, and R10.

PIN 2
Vi

Operating Variations

DC voltage is determined by strength of
incoming signal and AGC action; ranges
from .02 to —4.2 volts on channels in

metropolitan area. Average is —2.3 volts.

Plate voltage with signal follows grid

PIN 5 bias; ranges from 78 volts for weak sig-
Vi nal to 200 volts for strong signal.
PIN DC voltage at osciliator grid ranges from
1 —4 to —=5.4 volts depending on channel
V2 selected—more negative if strong.
N 2 Voltage here shifts from high of 70 volts
FIVI to low of 62 volts—according to grid

voltage. Oscillator bias is affected slightly

by signal, as seen at pin 1.

Very little voltage change on mixer grid

PINS 6-9 or plate, with or without signal; .1-volt
V2 change on grid, 2-volt on plate.
W1, W2, and W3 are signals taken
WAVE- . .
throughout video IF strip. W1 and W2
FORMS g P

are very small, but do indicate signal is

passing tuner; notice vertical sync pulse is easily identi-
fied. Designation of 2x, etc., indicates waveform
amplitude compared with normal 1x amplitude of W1.
W4 is normal ripple on AGC line to tuner.



Snowy Picture
Unstable Sync

R2 Increased in Value

(RF Plate Supply Resistor—1200 ohms)

Symptom
Analysis

Strong stations produce snowy picture with vertical and
horizontal pulling; fringe-area stations are missing.
Clamping AGC helps, but only on some channels—
misleading unless all local stations are checked. Snow
and missing channels hint strongly at tuner trouble.

W3 1.5V 30~ LC
STRONG CHANNEL,

Waveform Analysis

Video-detector output has almost
normal amplitude on strong chan-
nel, but notice unwanted hash
overriding sync pulse. On fringe
channel, only noise is visible in
W3; amplitude is normally at
least 1 volt. W3, taken with AGC
clamped at Point A, is nearly
normal, but slight snow is still
noticeable on screen. AGC is
probably okay—clamping didn’t
completely cure problem. Anal-
ysis thus confirms tuner trouble.

W3 .v 30~ LC
WEAK CHANNEL

Veoltage and
Component Analysis

Conclusive voltage clue is only 1 to 3 volts on RF am-
plifier plate, with or without signal. Normally, operating
voltage here varies widely as AGC voltage responds to
strength changes in received signal. For this reason, it’s
best to check voltage under no-signal conditions when
troubleshooting this type of circuit. With V1 dead.
weak stations are lost; strong signals are merely coupled
through RF tube to mixer. producing snowy picture.
Shorted V1 may cause R2 (and/or R9) to be damaged.
Faulty C8 or C18 could cause similar failures.

Best Bet: VTIVM will find this trouble.

Heavy Snow

All Channels Affected

L3 Open

(Antenna Coils—Balun)

Symptom
Analysis

Snow on all channels in local area indicates RF ampli-
fier is weak. Weak stations can sometimes be received,
but much snow is present. Contrast control is opera-
tive. Clamping AGC doesn’t cure problem. Symptoms
are typical of defective antenna or RF stage.

W3 L
DET AT

b= LC
TP

Waveform Analysis

With this symptom present, wave-
forms offer only vague clue to
troubled area—but still a clue.
With strong station, W3 at de-
tector output has sufficient am-
plitude, but snow is visible. I
trouble were in IF stage, accept-
able waveform probably wouldn’t

appear here. Scoping for W1 at 5
grid of first IF indicates signal
isn’t passing tuner. Combination
of clues increases suspicion of
defect somewhere in tuner.

Voltage and
@ Component Analysis

Gleaning significant voltage clues from RF stage is quite
difficult—unless normal vatue tor individual channels
is known. 88 volts on pin 5 without signal is within
tolerance, as is 100 volts with signal. However. grid
bias stays same, with or without signal. Clamping AGC
shows symptom is not caused by improper DC condi-
tions in grid circuit, therefore trouble must be in signal
path prior to grid. Don’t overlook antenna input circuit
when trouble of this nature appears. Lightning dis-
charge is most common cause of 1.3 damage.

Best Bet: Careful voltage analysis and visval inspection.

SYMPTOM 2



SYMPTOM 3

Loss of Some Channels
Sound Also Missing

R3 Increased in Value

{Oscillator Plate Supply Resistor—4700 ohms)

Symptom
Analysis

Picture may appear when tuned to strong local station,
but snowy. Other local stations—especially highband
ones—are missing or produce very faint picture. Sound
is often missing or distorted. Clamping AGC doesn’t
help; symptoms are not eliminated.

W3 1.5V 30~ LC
TUNED TO LOW CHANNE

Waveform Analysis

With set tuned to low channel,
W3 at detector output does con-
tain some video information, but
1.5-volt signal is mainly noise;
actual video portion is only .5
volt. Snowy picture appears on
screen. On some high channels,

W3 is mostly noise; video is only
i e .1 volt. Lack of readable wave-
form at grid of first IF (W1)—
even on strong local channel—
indicates trouble due to malfunc-
tion prior to this point.

W3 v 30~ LC
TUNED TO HIGH CHANNEL

Veltage and
Component Analysis

When reception varies between channels, most logical
source of trouble is tuner—especially oscillator. Volt-
ages in mixer stage (V2A) are within tolerance. Good
clue is reduced plate voltage on oscillator plate (V2B);
normal 60 to 70 volts is down to approximately 17
volts—with or without signal. Poor oscillation results
in change of grid voltage from -5 to —1 volt. Weak
injection to mixer stage causes poor signal to reach
IF; result is snow. High channels are lost when value
of R3 increases to approximately 70K.

Best Bet: VIVM for voltage and resistance measurements.

No Video, No Audio

No Snow in Raster

L7 Open

(Mixer Plate Coil)

Symptam
Analysis

Screen is blank on all active and inactive channels.
Only sound heard from speaker is familiar background
noise. Clamping AGC line doesn’t help. Symptom is
typical of failure of mixer-oscillator stage. Trouble
could also be in some IF stage, or video detector stage.

W3 OV 30~ tC
DET QUTPYT

Waveform Analysis

Scope checks help clear IF and
video stages of suspicion. Look-
ing for W3 suggests that stages -0t
following video detector are okay
—no video signal is present.
Missing W2 and W1, at second
and first IF grids, offer more posi-
tive indication that trouble is in

tuner. When symptoms hint trou- 51 e
ble could be in tuner or IF strip,
this sequence of scope checks
helps tag defective area more
quickly than do VTVM checks.

@ Veltage and
' Component Analysis

Visual and scope analyses lead immediately to voltage
checks directly in tuner. Most logical stage to check is
mixer-oscillator—it’s already under suspicion. Biggest
clue, giving definite isolation of defective stage, is nega-
tive voltage on plate of V2A; B+ supply to plate is
entirely missing. Voltage check on supply side of plate
coil (or on screen grid) pinpoints open path; 105 volts
here is close to full supply value. Signal path from
mixer to IF stages is also open, and noise can’t pass;
thus raster is free of snow.

Best Bet: Scope helps, but VIVM gives answer.

SYMPTOM 4



Weak Video
Critical Sync

R7 Increased in Value

{Mixer Plate Supply Resistor—1000 ohms)

Symptom
Analysis

Picture is washed out on all channels in local area;
both vertical and horizontal sync are very touchy.
Sound is normal. Symptoms normally indicate trouble
in 1F stage or video amplifier; contrast control is
operative—a hint video amplifier may be okay.

W3 .5V 3¢~ LC
DET QUTPUT

Waveform Analysi

Suspicion of video amplifier or IF
circuits diminishes with check of
W3. Overall amplitude is down
over 50% (only .5 volt), ac-
counting for weak picture; wave-
shape explains critical sync prob-
lem—sync pulses are compressed
and slight hum modulation is

W3 1,8V 30~ LC DET
QUTPUT NORMAL

B e o present. W2 offers clue of trouble

in some previous stage; waveform
contains small amount of video,
and sync tip is visible. Scope
saves search in video amplifier.

Voltage and
Component Analysis

Checks must be made in IF stages to be sure of defec-
tive tuner. Voltage checks quickly clear IF’s. No snow
is present (RF amplifier probably okay), so attention
focuses on V2. Low plate voltage on V2A is conclu-
sive proof of failure in mixer section—measurement
shows only 35 volts, with or without signal, instead of
the normal 95 volts. Normal voltage on screen pin-
points R7 as most likely culprit. With low plate voltage,
mixer introduces great loss instead of normal slight gain.
Result is weak video on screen.

Best Bet: Scope and VTVM to pin trouble to tuner.

Insufficient Fine Tuning

Some Stations Okay

C9 Changed Value

(Oscillator Feedback Capacitor—15 mmf)

Symptom
Analysis

Some channels can be received by readjusting individual
oscillator slugs with preset fine tuning; on others. only
snow 1s present; sound may be missing or distorted.
First thought is to replace V2, but symptoms remain.
Adjustment of overall trimmer (C11) may help.

W3 Lev 30~ LC
Lt QUIPTL

Waveform Analysis

Actually, waveform checks aren’t
much help in isolating trouble.

On some stations, picture is okay e LT
but sound is missing. In some
rare instances, sound may not be
picked up from any station.
Checks in sound section may
seem in order. With best picture
tuned in, scope for signal at grid
of sound IF stage. If signal is
present, trouble may be in sound
section; if not, defect is likely in
some stage before sound takeoff.

SCUND if GRID
Shi;sai Ml SSING

Voliage and
Component Analysis

First logical step, following clues in Symptom Analysis,
is voltage checks in oscillator circuit. Slightly abnormal
grid voltage should attract attention; normal no-signal
value of —5 volts has increased to —8.2 volts. Plate
voltage remains near normal at 70 volts. Component
substitution may be necessary to be sure C9 is bad. Ca-
pacitance change in C9 upsets frequency of oscillator;
fine-tuning range is not sufficient to return frequency to
normal. When frequency shift causes sound carrier to
fall outside IF passband, loss of sound results.

Best Bet: Careful symptom analysis and then VIVM.

SYMPTOM 6
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Reliabllity of transistors, especially power output transistors in radio circuits,

e =

DSSOI vvgs!o’:;v - depends lo a grest extent on the maximum collector voltage rating of the
HIGH POWER i VAR . L
AUDIO OUTPUT QAIN 28 32 D y/ transistor as compared to the power output capabilities of the circult. This

means that a transistor having too low collector voltage rating may not tast
long in a circuit that is designed for higher power output. For this reason, it is
strongly recommended that the DS-501 and DS-503 transistors be used as

APPLICATION ARD CROSS REFERENCE INFORMATION PACKAGED WiTH EACH DELCO TRANSISTOR

LD N U A

FREE

This is United Delco's new transistor replace-
ment wall chart. O It lists hundreds of transis-
tors that Delco's compact line will replace (as

you can see, that pretty well wraps up the field).  you want one.

Delco Radio automotive radio service parts are distributed nationaily through United Delco

s el Delco

DELCO RADIO e Division of General Motors « Kokomo, Indiana
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It also features specifications for many other
applications. It's easy to read (11" x 17"), and
it's yours for the asking. O Just let us know
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Servicing TV master antenna
(MATYV) systems can be a profit-
able sideline for TV-shop owners.

Every technician should have a
working knowledge of these systems,
if for no other reason than to keep
peace between those who service
systems and those who service sets.
No viewer is more infuriated than
one who is told by his set repairman
that the master antenna is bad and
then is told by the system technician
that his set is bad. In these all-too-
common cases both technicians lose
time and money, and the set owner
loses his temper.

How They Work

No one can properly service a sys-
tem without understanding the the-
ory of its operation. It is necessary,
therefore, that we first discuss the
basics of MATV systems. Fig. 1 is
a block diagram of a typical system
that consists of antennas to obtain
optimum signals for each channel in
use and amplifiers to increase the
amplitudes of those signals to over-
come system losses.

The theory is simple and is best
understood by taking the “view-
point” of a television set on the sys-
tem. A set looking toward the
antenna from the end of the long-
est leg of the system ‘“sees” the
greatest loss. If the total loss is less
than the system gain, the TV set
receives a stronger signal than the
antenna delivers to the amplifier. If
the loss is greater than the gain, the
set receives less signal than the an-
tenna delivers to the amplifier. Sets
connected to the system near the
head end receive an adequate sig-
nal if the last set on the system does,
since they are connected to points
on the cable where higher signal
levels exist.

The foregoing can be easily un-
derstood by making a short analysis

30 PF REPORTER/Avugust, 1964

Table 1
Line logses per 100
IRG-5%/U ot channel 13} 6 db
4-way splitter loss per lag 6 db
T-way aplitter loss per lag 3 db

Typical tap-off unit iselation loss 20 db

Typleal tap-off unit insertion loss .25 db

of the system shown in Fig. 1. Some
typical essential figures are listed in
Table 1. Assume leg A (Fig. 1) is
200’ long. A set connected to the
last tap sees a total loss of 40 db:
an isolation loss of 20 db, a total in-
sertion loss from 8 taps of 2 db, a
loss of 12 db from 200’ of cable,
and a splitter loss of 6 db. Leg B,
with the same number of taps as A
but only 150" of cable, has a lower
loss. Leg C is a special case with a
350" run of cable to a reamplifier.
Legs D1 and D2 have more loss (43
db) thanleg A because the two-way
splitter adds 3 db of additional loss
in each leg. Therefore, D1 and D2
are the longest legs of the system,
electrically speaking.

P T
1 [SOMETIMES WITH MAST-MOUNTED

PREAMPLI”ERSI
o ik, AELLTE

0 END
(CONSISTS OF AMPLIFIERS

PREAMPLIFIERS, AND
o l " SWIMES CONVERTERS)

A i ] SPLITTERS

TAP-OFF UNITS AND
DISTRIBUTION WIRING

2000

.'-
=]
]
Ak
’ f
= L TERMINATING
i SISTORS

REAMPLIFIR

i
]

Fig. 1. Typical MATV system block diagram.

A study of distribution-equipment troubles and
how fo solve them . . .

by Jack Beever

It is apparent, then, that the am-
plifier at the head end must have a
gain of at least 43 db to supply the
last set on DI or D2 with a signal
equal to that at the head-end input.
This requirement is usually import-
ant only when input signal levels are
low. If the head end received 20,000
uv, for example, this would be far
more signal than that needed for a
single set, and less than 43 db of
gain would be required. However,
signals should always be in excess
of 1000 uv, visual carrier level, at
the antenna terminals of each set.
In electrically noisy areas, higher-
level signals may be required at the
set to increase the signal-to-noise
ratio.

Servicing

With this background, we can
take up the servicing of MATV sys-
tems. Equipment and information
necessary (beyond that usually
found on the bench) include a VHF
field-strength meter and the techni-
cal data on amplifiers and taps used
in the system. These aids allow prac-
tically all repairs to be performed
easily. However, a warning is in or-
der: Do not attempt to realign
broadband or strip-type (single-
channel) VHF amplifiers without
the manufacturer’s specifications
and instructions and the proper
sweep equipment. These amplifiers
are more difficult to align than TV
IF amplifiers. If some “screw-driver
mechanic” has disturbed the adjust-
ments, a complete realignment may
be necessary; the best procedure in
this case is to have the amplifier
manufacturer perform the realign-
ment.

Various system faults and their
causes and cures are listed below.
Each of the faults produces charac-
teristic symptoms that can be ob-
served on the receivers.



Systems

Vertical or Horizontal Instability

When a significant number of sets
(10% or more) show vertical insta-
bility or horizontal jitter, the system
is probably clipping sync pulses.
Clipping occurs when an amplifier is
driven beyond its rated output, and,
since the sync pulses have the high-
est signal level, they are affected
first. This clipping causes instability
of both the vertical and the hori-
zontal synchronizing circuits.

The usual cure is to reduce the
amplifier output below the level of
clipping. Set the amplifier to its rat-
ed output. (Some amplifiers have no
gain controls. In this case the output
can be reduced by using an attenua-
tor in the input lead.) If this does
not cure the problem, it is possible
that the output tubes are low in
emission and thus clipping at lower
levels than normal. Try tube substi-
tution, but replace the original tube
if it is not the source of trouble. If
these steps fail, the problem is prob-
ably due to misalignment or compo-
nent failure.

Sound Bars on All Sets

This fault is more likely to occur
in systems using ganged single-chan-
nel amplifiers than in those using
broadband amplifiers. The cause is
intermodulation of the television
signal. When a “strip” head end is
overdriven, the sound carrier may be
clipped. When clipping occurs, the
aural carrier modulates the visual
carrier, and sound bars appear. This
fault is usually accompanied by sync
compression, and the cures are the
same as those for sync compression.

“Windshield-Wiper'’ Interference

In this type of interference, black
vertical and horizontal bands move
across the screen of the receiver.
Occasionally, the bands will frame a
ghostly picture. This fault usually
occurs when one station in a VHF

band overdrives the amplifiers; in-
termodulation distortion then causes
the blanking intervals of one station
to be superimposed on the image of
another.

Generally, one station will be
viewable, and the others will have
“windshield wipers.” The offending
signal is the unaffected one, which is
overdriving a broadband amplifier.
The remedy is to reduce the signal
level of the offending channel with-
out lowering the levels of the others
significantly. When individual anten-
nas are used, the process is usually
simple; merely insert an appropriate
attenuator in the antenna down-lead.
However, it may be necessary to
pass signals on other channels in the
same band through bandpass filters
to prevent large amounts of the in-
terfering signal from entering the
amplifier through other antennas.

When broadband, all-channel an-
tennas are used, the problem is more
difficult. Special networks must be
used to separate the signals, set their
individual levels, and recombine
them. Fig. 2 is a block diagram of
an equalization system designed for
a seven-channel area. Low- and
high-channel signals are separated in
the low-high splitter-mixer, and the
low-channel signals are separated
by a backward-connected antenna
mixing network. The channel-4 sig-
nal level is then attenuated to match
that of channels 2 and 5, and the
three outputs are remixed in a second
network. Low- and high-channel sig-
nals are recombined in the low-high
splitter-mixer and fed into the sys-
tem amplifier. Both high- and low-
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Fig. 2. All-channel equalizer block diagram.

channel mixers are available, so that
all signals may be equalized by at-
tenuating the stronger ones to the
level of the weakest one.

Snow, Thermal Noise

When a complaint of snowy pic-
tures is received, it is important to
know whether all sets on the system
are so affected and whether the pic-
tures are snowy on all channels. The
troubles differ according to the
symptoms.

When such pictures are observed
on all channels on all sets, the symp-
tom usually results from insufficient
signal input to the amplifier or am-
plifiers. Typical faults are open
antenna leads, collapsed antennas,
slewed antennas, and defective tubes
in the low-level amplifier stages.
Coaxial-connector center pins some-
times fail to make contact due to
corrosion or weakened springs.

If the trouble occurs on only a
few channels but on all sets, the
trouble is in one set of strip ampli-
fiers or the antenna or preamplifier
feeding this strip. Such faults are
quickly located by measuring signal
strengths at the outputs of various
components.

When receivers in only certain
portions of the system have snowy
pictures, the problem can be com-
plex. It is necessary to see if these
portions of the system are all at the
ends of long cable runs. If, for ex-
ample, a system has two short runs
and two long runs and the last few
receivers on each of the long runs
have snowy pictures, a logical as-
sumption is that the head-end ampli-
fiers lack sufficient gain to overcome
line losses. This could be caused by
reduced gain due to tube aging. In
some cases, attenuators may be re-
moved or gain controls increased to
provide sufficient signal. When these
measures do not succeed in rectify-
ing the trouble, the possibility of
using tap-off units with lower inser-
tion losses or lower isolation figures
should be checked. These may deliv-
er more signal to the receivers, thus
overcoming the snow problem.

Broken or shorted cables can be
another cause of trouble. Cables not
run in conduit are sometimes short-
ed by nails driven into the walls or
by over-ambitious customers prying
into the tap-off units. When this hap-
pens, two symptoms will be noted.

® Please turn to page 70
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Boosting and Distributing

Modern equipment solves many
former difficulties . . .

Now that all new TV sets must
be equipped for both VHF and UHF
channels, there will be more TV
stations on the air in the UHF band.
This means that VHF-TV signal-
distribution systems and CATYV in-
stallations now in use may become
obsolete or may have to be modified
to handle UHF.

Antenna Coupling

A single all-channel antenna can
be used for VHF- and UHF-band
reception when all desired stations
are in the same direction. When
only one TV set is to be served and
the TV set has separate VHF and
UHF antenna terminals, the resistive
diplexer shown in Fig. 1A can be
used; two TV sets can be served
by the same antenna if each has
only one pair of antenna terminals.
To serve two TV sets which have

by Leo G. Sands
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Fig. 1. Resistive antenna distributing networks
suvitable for use on VHF-TV, UHF-TV, or FM.
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separate VHF and UHF antenna
terminals, a VHF-UHF mixer-
splitter network may be used at each
set as shown in Fig. 2A.

To serve two or more TV sets,
the resistive distribution system
shown in Fig. 1B can be used. With
four taps, as shown in the diagram,
four TV or FM sets, each with a
single pair of antenna terminals,
can be served by the same antenna;
or two VHF-UHF sets with two
pairs of antenna terminals each can
be served. The values of resistors
R1, R2, and R3 depend on the
number of sets to be served; appro-
priate values are shown in Table 1.
The resistors are not critical in value
and may be standard, readily avail-
able non-inductive carbon resistors
of any power rating (Y2 watt will
do).

The two resistive distributors in
Fig. 1 will operate at any frequency
from DC to 1000 mc. The signal
fed to each TV or FM set is less
than that available at the end of the
antenna lead-in since the total signal
power is distributed among the re-
ceivers. Additional power is lost in
the distributor and the lead-in due
to mismatch at the antenna and the
receiver inputs.

Separate antennas may be re-
quired when the VHF stations are
in a different direction than the
UHF stations or when higher UHF
antenna gain is required. A resistive
signal-distribution system may be
used if a UHF-VHF mixer-splitter
is installed near the antennas as
shown in Fig. 2B.

Antenna couplers employing coils
are generally more efficient than re-
sistive types but are not satisfactory
for reception on all VHF and UHF
channels. Fig. 3A shows a typical
two-set coupler which covers VHF

channels 2 through 13. The inser-
tion loss is only 3 db, whereas the
loss of the resistive coupler shown
in Fig. 1 is 6 db. The insertion loss
of the four-set coupler shown sche-
matically in Fig. 3B is 6.5 db. This
coupler also covers all VHF chan-
nels.

While it is important in low-signal
areas to have low insertion losses,
it is also important to have a high
degree of isolation between sets.
Otherwise, the local oscillator of
each receiver may cause interference
to other receivers tuned to different
channels. The resistive couplers
shown in Fig. 1 provide about 12 db
of isolation, whereas the more com-
plex coupler shown in Fig. 3B pro-
vides 26 db of isolation in the 54-108
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Fig. 2. UHF-VHF mixer-splitter applications.




Signals

mc range and 14 db in the 174-216
mc range.

Amplifiers

Since each set consumes its pro-
portionate share of the available
signal, it may be necessary to boost
the signal level by installing ampli-
fiers. The number and types of am-
plifiers required depend on local
conditions and the number of re-
ceivers to be served.

An amplifier may be used at the
antenna, to boost the signal before it
is fed into the transmission line, or
at the feed point of the distribution
system. In some cases amplifiers
are used at both places, particularly
if the antenna transmission line is
long.

{B) Four-set VHF coupler

Fig. 3. Circvits of coil-type antenna couplers.

Separate amplifiers are required
for boosting VHF and UHF signals.
There are units available which pro-
vide as much as 25 db of gain on
all VHF channels. Higher gain can
be provided by single-channel am-
plifiers. A typical single-channel
amplifier provides 46 db of gain on
channel 2, 3, 4, 5, or 6; 38 db on
channel 7, 8, 9, or 10; and 35 db
on channel 11, 12, or 13,

While it is practical to build a
broadband amplifier to cover all
VHF channels (a span of 162 mc),
it is difficult to build a low-cost am-
plifier to cover the 420-mc spread
of UHF channels 14 through 83.
As a consequence, UHF amplifiers
generally boost only one channel or
a narrow block of channels within
the UHF band. Typically, such am-
plifiers provide a gain of 14 db and
cover channels 14-24, 25-40, 41-55,
56-69, or 70-83.

Distribution Systems

Since there are so many ampli-
fiers, couplers, mixers, splitters, and
other distribution hardware items
available, it is possible to design
systems to meet almost any situa-
tion. The basic requirement is that
the TV signals must be sufficiently
above the ambient noise level to
permit amplification. If the signal
at the antenna is buried in noise,
both the signal and the noise will,
of course, be boosted by amplifiers.
The signal-to-noise ratio can be im-
proved by using a better or higher
antenna.

Transmission losses of UHF-band
signals (through the air, the antenna
transmission line, and the signal-
distribution system) are higher than
those of VHF signals and increase
as the frequency increases. How-
ever, higher antenna gain can be
obtained for optimum performance
on a single channel or a narrow
portion of the band.

Coacxial cable is often used in lieu
of twin-lead for distributing TV
signals and may also be used as the
antenna transmission line. Gener-
ally, 75-ohm coax is used. In sys-
tems using coax, all distribution
hardware must accommodate co-
axial fittings and operate at 75 ohms
impedance. When connecting coax
to any 300-ohm circuit (including
the antenna), it is necessary to em-
ploy transformers which match a
300-ohm balanced circuit to a 75-

Table 1

Sets or R1 R2 R3
Inputs {ohms) lohms! (ohms)

2 220 210 350

3 390 90 490

4 470 470 330

g &30 &30 330

-1 FE50 750 330

T 1000 1000 330

a 1104 1100 330

9 1200 1200 33d

10 T30 1300 330

1 1500 1500 330

12 1600 1600 330

ohm unbalanced circuit (one side
grounded). It is usually necessary
to use different transformers for
each of the bands.

In motels, hotels, schools, and
other places already equipped with
VHF television receivers, reception
of UHF channels can be provided
by installing a UHF-to-VHF con-
verter for each available UHF
channel. In the VHF-UHF antenna
system illustrated in Fig. 4, VHF-
channel information only is fed to
the TV receivers. Incoming VHF
signals are fed from the antenna to
an impedance-matching transformer,
then to the mixer, and finally, with-
out conversion, to the signal distri-
bution system. For UHF reception,
however, a fixed-tuned UHF-to-
VHF converter is used for each
channel. Each converter output is
tuned to a different vacant VHF
channel. Converter outputs are then
mixed with the direct VHF signals
and fed into the distribution system.

A typical mixer will accommo-
date up to four low-band VHF
inputs and three high-band VHF
inputs. It equalizes the input signals
so that all channels fed to the re-
ceivers will be at approximately the

same level.
® Please turn to page 69
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Servwmg ELt[}IRUNIB Muswal Instruments

by Norman Crowhurst

At some time in his career, the
electronic serviceman is likely to be
called upon to service an electric
guitar, accordion, etc., or he may
even be asked to install the elec-
tronic parts of such an instrument.
He should encounter no great diffi-
culty, however, if he is familiar with
the practical aspects of dealing with
such instruments.

How Instruments Work

To be acceptable, electronic mu-
sical instruments must make recog-
nizable musical sounds. Therefore,
the first step toward understanding
these instruments is a knowledge of
how nonelectronic ones produce
their characteristic sounds.

Stringed Instruments

Stringed instruments have one or
more stretched strings or wires which
are struck, plucked, or bowed to
produce vibrations. However, a
string stretched between two rigid
supports will not produce a loud
sound, no matter how strongly it
vibrates. Nor is its sound distin-
guishable from that produced by
another string of the same length,
cross section, and composition. No,
any stringed instrument needs some-
thing else besides stretched strings
to produce its characteristic sound.

Resonance, both mechanical and
acoustical, is the quality that gives
a musical instrument much of its
musical “color.” Resonance is de-
fined as the enriching of a musical
tone by supplementing the vibration
(in stringed instruments, of the

Material for this article was
adapted from the Howard W. Sams
book “Electronic Musical Instru-
ment Handbook” by Norman H.
Crowhurst.
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string). This supplementing is done
by the soundboard in a piano, the
wooden body of a guitar or violin,
the smaller structure of a mandolin,
and the drum-shaped body of a
banjo.

Wind Instruments

An essential difference between
wind and stringed instruments is
that the former produce sound di-
rectly as an acoustic wave, whereas
stringed instruments generate a me-
chanical vibration which is then
converted into an acoustic wave.

Horns, trumpets, and trombones
are all basically pipes with one end
flared out to radiate the acoustic
vibrations. The vibration of air in
the pipe consists of three parts that
produce the ultimate sound:

1. A steady flow of air through the
instrument.

2. A fundamental note, due to a
resonant vibration of the air, de-
termined mainly by the length
of the pipe.

3. Other frequencies, in addition
to the fundamental, determined
by the diameter and composition
(brass or wood) of the pipe.

In a reed organ or an accordion,
the tones are generated by reeds
instead of pipes. The reeds used in
some wind instruments (such as the
oboe) are not resonant. Instead.
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Fig. 1. Steel-string pickup with multiple pole
pieces permits best pickup from each string.

the dimensions of the pipe determine
the note played; the reed merely vi-
brates in sympathy with the acoustic
vibration in the pipe. In the accor-
dion and the reed organ, however,
the reeds are resonant—they will vi-
brate only at their natural frequen-
cies.

The sound of a reed instrument
can be modified by the shape of the
sound box. Some of the better ac-
cordions are capable of consider-
able expression (volume expansion)
when shutters are used on the sound
box or chest.

Transducers

Some sort of transducer must be
employed to couple the sound from
the instrument to the amplifier. Mi-
crophones and pickups serve this
purpose. Speakers (which are also
transducers) then convert the am-
plified electronic signals into sound.

Microphones

Most microphones used with mu-
sical instruments are quite simple in
design, utilizing either magnetic or
crystal (ceramic) elements. Usu-
ally, the microphone case is sealed
on one side of the diaphragm or has
only a small hole to equalize atmos-
pheric pressure. This makes the mi-
crophone sensitive to variations in
outside sound pressure, but not to
the direction or distance from which
the sounds come.

The commonest microphone has
a ceramic element, which is inex-
pensive, provides a high output, and
does not pick up hum. The lead
connecting the element to the ampli-
fier input is shielded to keep it from
picking up hum. If tone and volume
controls are desired, the high ca-
pacitive impedance of a ceramic
element is a disadvantage, however.

The electrical output of a mag-
netic microphone is provided by a
steel diaphragm which, as it is
moved by air waves, fluctuates the
magnetic field through a fixed coil.
This type of microphone is more
suitable for use with conventional
tone-control circuits than the ce-
ramic type, which is often used if
only a volume control will suffice.
Pickups

The choice of pickup depends on
the kind of vibration and the man-
ner in which it is to be picked up.
Magnetic pickups may be used on
instruments with steel strings. The



disadvantage of this method is that
the output represents the movement
of the string at only one point, not
its total movement. Thus, some of
the overtones may be lost. However,
use of more than one pickup can
remedy this deficiency.

The simplest pickups are ar-
ranged so that all strings are in the
field of one magnet and coil assem-
bly. Better pickups, which enable
closer adjustment of output from
different strings, employ a separate
pole piece for each string and a
single coil encircling all pole pieces
(Fig. 1).

Two types of pickups can be in-
serted into the bridges of stringed
instruments. One is the ceramic, a
readily installable stress-sensitive
device (Fig. 2). It is particularly
suited for the conventional, classical
instrument, where the vibrations
which the bridge transmits from the
strings to the body must be repro-
duced.

For other instruments, it is desir-
able to modify the effect by intro-
ducing artificial resonances to the
pickup mountings. These resonances
will simulate the timbre effects of a
classical instrument as closely as
possible. A magnetic pickup can be
coupled to the bridge in one of
several ways (Fig. 3), according to
the kind of sound required. There
are two types of pickups in this
group. The conventional type has a
piece of magnetic material—either
steel or iron—which moves in the
field of a magnet. The more mod-
ern method is to do away with the
fixed magnet by substituting a small
magnet (usually ceramic) for the
moving piece. The coil picks up
the resulting magnetic-field fluctu-
ations.

In an electronic piano, the pickup
is usually electric (often called elec-
trostatic). Its capacitance changes
(like a variable capacitor’s) as the
string moves.

Speakers

Speakers used with musical in-
struments can contribute quite sig-
nificantly to the tone coloration. A
high-fidelity speaker may therefore
be useless for a particular musical
instrument. Moreover, a speaker
may suit one instrument but be
totally unsuited for another. Many
of the speakers used in electronic
musical instruments are made es-

BRIDGE

A CERAMIC

Fig. 2. Method of positioning ceramic pickup
in bridge structure of a stringed instrument.

pecially for the purpose. A person
experienced in high fidelity may
think that his instrument should
sound better with a high-fidelity
speaker than with the one provided.
But upon substituting a better
speaker, he will find that the whole
effect which the designer built into
the instrument will be lost.

installation Details

Different instruments can be fitted
with appropriate microphones or
pickups. Two points to consider in
making any installation are:

Any structural work such as
drilling holes or fitting brackets
must not interfere with the play-
ing of the instrument.

2. The sound relayed by the pickup
or microphone must match the
quality of the unamplified sound.

Other problems may demand your
attention when you install the am-
plifier and speaker in their cabinet.

Mechanical Fitting

In stringed instruments whose
bodies contribute to sound quality,
be careful not to interfere with that
quality when adding parts. Drilling
a hole at a point where the body is
under stress will weaken that point
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Fig. 3. Three possible placements for pickup
on bridge of a stringed musical instrument.

and thereby destroy the whole vi-
brational quality of the instrument.
Clamping a fitting to the body can
likewise restrict or modify the nat-
ural vibration—either by restricting
the movement of the body or by
adding mass (weight) which the
vibration is forced to carry.

The best form of mounting is a
fixture of rubber or another com-
pliant material. If possible, mount
parts where vibrational nodes occur,
in order to minimize both restric-
tional and mass-loading effects (Fig.
4).

Leads should be taken through
existing holes where possible, rather
than boring new holes and weak-
ening the structure. The only ex-
ception is straight posts or pegs
under lengthwise stress; they can be
bored lengthwise and the lead taken
through them. This idea is the basis
of the Ampeg patent for string
bass; the microphone connection is
brought out through the peg on
which the instrument rests.

In reed instruments like the accor-
dion, vibration of the frame does not
contribute to the sound (although
the contour may); the restriction on
drilling does not apply here. How-
ever, be extremely careful not to
drill through any vital component.
For the same reason, the mounting
positions must be carefully chosen.

Precise placement of microphone
or pickup is usually very important
to sound quality. It is the next step
after a suitable mounting method
has been found. With a string pick-
up, the lengthwise position and the
proximity of the strings make a
difference in quality. Of course, the
closer the pickup is to the strings,
the louder the volume is. But if
you compensate for volume by ad-
justing the amplifier gain, the tone
quality will change, too.

Where a microphone is used, the
air-particle movement and pressure
pattern are so complicated in and
around any instrument that precise
placement of the microphone can
have a very dramatic effect on tone
quality. Placement is something
you will have to experiment with by
ear until you find the spot where the
amplified sound is most natural.

Don’t forget the other variable—
the way the microphone faces. The
program output from a microphone
is due to sound pressure at its front.

® Please turn to page 72
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G-E FIX-UP, DRESS-UP

Be “Best Dressed’ at
half the catalog price!

The better your shop looks, the better is the outlook
for business. Customers prefer to do business at a shop
that has a neat, “careful” look. It gives them con-
fidence in your work. But time and use can and do
affect appearance.

It may be just that time—when your outdoor signs
are looking a bit under the weather, or perhaps you
could use a display clock or thermometer to function-
ally dress up your shop. Need a new service hat or
jacket?

For a limited time, General Electric is sponsoring a
“Fix-up, Dress-up’’ campaign to make you, the dealer,
“best dressed” at half price. Choose from over 25
items, including signs and display materials, clocks
and thermometers, and a complete selection of wearing
apparel—hats, shirts, pants, caps, jackets—ALL AT
1/2 THEIR CATALOG PRICE. All special-priced
display and clothing items may be obtained on a cash
basis by mail or directly from your distributor with
the purchase of G-E tubes.

Catalog Special
CHOOSE FROM THESE ITEMS: Price Price
ETR 1290 SIGN, outdoor, illum., 2 face, 24" x 48" $168.75 $84.37
ETR 15666 SIGN, nameplate, outdoor, 2 face, 48" x 36" 27.00 13.50
ETR 1565 SIGN, flange, outdoor, 2 face, 15" x 12" 2.25 1.13
ETR 1564 SIGN, tack-on, outdoor, 14" x 42" 2.70 1.35
ETR 15656 SIGN, indoor, with changeable letter kit (37" x 14") 27.50 13.75
ETR 1291 CLOCK, indoor, illum., 16” dia. 14.95 7.48
ETR 1568 THERMOMETER, indoor/outdoor, 12” dia. 5.95 2.98
ETR 1569 BACKDROP, corrugated, 36” x 24” (2 per carton) 2.00 1.00
ETR 3288 TUBE CARTON, giant, 71/8” x 17 5/8” .35 .18
ETR 3287 DECAL, 1 side, back stick, 16" x 12" .25 a3
AND
You may use form ETR 1499B for ordering any radio-TV service clothing
at half price. Obtain this form from your local distributor or complete and
mail the coupon below. Please check the box requesting ETR 1499B.
_______________________________________________________ |
| enclose $_ in check or money
Send To: General Electric Co., Dept. B order for the following half-price

3800 N. Milwaukee Ave.
Chicago, lllinois 60641

items, including applicable local and/
or state sales/use taxes:

[] ETR 1290 [ ETR 1291

[] ETR 1566 [] ETR 1568
Name. - EE [] ETR 1565

[] ETR1564 [] ETR 3288
Address——— e — o [J ETR1556 [] ETR 3287
City. - . Zone State (] Please send me service

clothing order form ETR 1499B.
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fast, accurate, never lets you down . . .

New Burn-out,
stick proof meter!

NEW
SPEEDY

SENCORE

“Quality at its finest”

e 4

SET-UP
BOOKLET

£dr
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only
NEW TC 130

7450

including Novars, Compactrons,
Nuvistors, 10 pin tubes — plus
Picture Tubes!

Only 7 Lbs. .
Smaller Than A Portable Typewriter

Here’s the famous MIGHTY MITE, America’s fastest selling tube checker,
with an all-new look and many new exclusive features. MIGHTY MITE I[I
brings you even greater portability, versatility and operating simplicity beyond
comparison. Controls are set as fast and simply as A-B-C right from the speedy
set-up cards in the cover. The new functional cover can be quickly removed
and placed in a spot with more light for faster reading of the set-up data or
“cradled” in the specially designed handle as a space saver as shown above.
New unique design also prevents cover from shutting on fingers or cutting of
line cords as in older models.

In a nut shell .. . the MIGHTY MITE Ill is so very popular because it checks
for control grid contamination and gas just like the earlier “eye tube’” gas
checkers (100 megohm sensitivity) and then with a flick of a switch, checks
the tube for inter-element shorts and cathode emission at full operating levels.
Sencore calls this “the stethoscope approach” . . . as each element is checked
individually to be sure that the tube is operating like new. User after user
has helped coin the phrase “this checker won't lie to me”. Most claim that it
will outperform large mutual conductance testers costing hundreds of dollars
more and is a real winner in finding those “tough dogs” in critical circuits such
as color TV and FM stereo.

See Your Parts Distributor-- And See
The Mighty Mite 111 For Yourself!

426 SOUTH WESTGATE DRIVE
ADDISON, ILLINOIS
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/\;\ QUICKER SERVICING

by Roland E. Palmquist

e

Antenna Systems

can be &Y

Anyone can erect an antenna,
but how many people realize the
dangers that result from improper
installation? Let’s not restrict this
question to the do-it-yourselfers;
let’s examine our own work and see
if we know how to properly and
safely install antennas.

National Electrical Code

Radio and television equipment
installation is covered in Article 810
of the National Electrical Code
(NEC). The Code, Pamphlet NFPA
70, is prepared and published by
the National Fire Protection Asso-
ciation, 60 Batterymarch Street,
Boston, Mass. The price of the
1962 edition is one dollar.

The NEC has been adopted, en-
tirely or with modifications, by most
state and local governments. Li-
censing, inspections, and fees have
been adopted by most of these gov-
ernmental units as means of enforc-
ing the NEC. This Code is written
with the help of all agencies con-
nected with the electrical industry.

PASEE LT BEMD
CATE TAVES

A TECLME —\

H
AT TRGE |SURDRTION i’
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Fig. 1. Proper method for grounding antenna
support structure when using grounding rod.

It is considered to be a minimum
standard, and revisions are made
periodically as experience shows
them to be needed.

Compliance with Article 810 of
the NEC has often been lax, but
with the growing list of accidents,
fatalities, and fires, strict adherence
to the Code is fast becoming a neces-
sity. Whether or not the provisions
of Article 810 are enforced in your
area, they can serve as excellent
guide lines in the installation of
antennas.

Equipment Approval

When purchasing equipment for
antenna installations—Ilightning ar-
resters, boosters, distribution equip-
ment, etc.—be sure it is approved
equipment. Each inspection au-
thority adopts some method of
approval. Most of them approve
equipment tested and listed by Un-
derwriters’ Laboratories, Inc.; such
equipment bears the UL label.

Conductor Separation

Among other things, Article 810
specifies minimum clearances be-
tween power lines and antenna lead-
ins. The reason for these spacings
is obvious: Every precaution must
be taken to prevent antenna con-
ductors from accidentally coming
in contact with power conductors.
Lead-in conductors attached to
buildings must be so installed that
they cannot swing closer than 2’ to
the conductors of circuits having
250 volts or less between conduc-
tors. In the case of circuits having
not more than 150 volts between
conductors, the clearance may be
reduced to not less than 47 if all

conductors involved are supported
$0 as to insure permanent separa-
tion. For circuits having more than
250 volts between conductors, the
minimum distance is 10’

The clearance between lead-in
conductors and any conductor form-
ing part of a lightning-rod system
cannot be less than 6’ unless the
grounding electrodes for the antenna
and the lightning-rod system are
bonded together.

Lightning Arresters

The Code specifies that each
conductor of the lead-in from an
outdoor antenna must be protected
by an approved lightning arrester,
unless the lead-in is enclosed in a
metallic shield such as conduit. In
this case the lightning arrester may
be attached to the shield instead of
the conductors; if the shield is
grounded, no arrester is necessary.
The arresters should preferably be
located outside the building, but
they may be placed inside the build-
ing as near as possible to the point
where the conductors enter.

Grounding Practices

One of the most important parts
of Article 810 deals with grounding.
It is required that masts and metal
parts supporting antennas be perma-
nently and effectively grounded
without intervening splices or con-
nections. A minimum of No. 10
copper or No. 8 aluminum wire is
required for grounding.

When attaching ground wires,
approved connectors should be used
to assure a proper connection to the
grounding electrode. There are ap-
proved clamps for attaching alumi-

DD 80T st /

SHARP BEROS

GRIURD RO
L

Fig. 2. An antenna installation in which
proper grounding practice hasn’t been used.
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with the all nhew Sencore

valify for the most profitable service business of all...

STEREO
SERVICE

MX129 FM STEREO MULTIPLEX

19 TRANSISTORS
ALL CRYSTAL CONTROLLED
TRULY PORTABLE ONLY 7-1/2 LBS.

It has been established by all Radio and TV manufacturers that
you must have a generator of this type to service FM stereo
receivers. Here is a new field just waiting for qualified men, a
field that is growing as fast as color TV. Multiplex is simple to
service with this generator. If you can service an FM receiver,
you can service multiplex once your have the MX129.

Look at the outstanding features of this all transistorized Sencore
unit and you will see why it is the most versatile, most portable,
most trouble free unit on the market. It is just like having your
own FM stereo transmitter on your bench or service truck. All
signals are crystal controlled and instantaneous because there
are no tubes to warm up. Powered by 115 volts AC to insure top
performance at all times.

The MX129 produces ali signals required for trouble shooting
and aligning the stereo portion of the FM multiplex receiver and
can be used as a stereo demonstrator by feeding in left and right
audio signals into the jacks marked LEFT and RIGHT EXT. SIG.
This unique feature will allow you to demonstrate stereo to the
customer even when a stereo program is not being broadcast.

The MX129 becomes a complete trouble shooting analyzer
with the addition of a meter calibrated in peak to peak volts and
Decibels. No other equipment is required for checking channel
separation or alignment. A jack marked EXT. METER is provided
for connecting the meter to the stereo speakers or at other points
after detection.

SENCORE

PF REPORTER/August, 1964

GENERATOR AND ANALYZER

$169.50

Here are the signals available on the MX129 for align-
ment, trouble shooting and analyzing:

® FM-RF carrier with composite multiplex audio signal
just like that transmitted from the FM station: 38kc
suppressed carrier, 19kc pilot and 67kc SCA signal.
This signal available at RF output cable.

® Multiplex signal is formed by either 60 cycle or 1000
cycle internal tones for greater flexibility in testing.

® Full control over left and right channel amplitude
(and therefore modulation). Built-in meter is used to
set controls for equal modulation of FM carrier.
Channels can be turned completely off when desired.

® 19kc pilot calibrated directly in percentage of modu-
lation; can be generated separately for 19kc amplifier
peaking by turning down left and right channels.

@ External 67kc SCA (subscription) signal available at
jack marked SCA OUT (67KC) for trap adjustment.
This signal, not found on some high priced multiptex
generators, is very important on new stereo receivers
with adjustable 67kc traps.

® Composite signals, same as described above, availa-
ble on jacks marked COMP. OUT for signal injection
beyond the FM detector.
Quality at its finest
426 SO. WESTGATE s ADDISON, ILL.
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SERVICE &
ANTENNA
GROUND

WATER

BONDING JUMPER
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Fig. 3. Location of jumper if grounding wire is on house side of meter.

num to copper, copper to galvanized steel, etc.

Grounding conductors must be run as nearly in a
straight line as possible from the mast and/or arrester
to the grounding electrode. Fig. 1 illustrates the proper
method of grounding an antenna, and Fig. 2 illustrates
an improper method.

Water-Pipe Grounds

Whenever possible, a metallic cold-water pipe must
be used as the grounding electrode, provided that 10’
or more of metallic pipe in the system is buried. Jump-
ers must be placed around any meters, unions, coup-
lings, etc. between the point of attachment of the
grounding wire and the point at which the pipe enters
the ground (Fig. 3). The jumpers maintain continuity
around any insulated couplings or portions of the water
system that could be removed.

Alternate Grounding Electrodes

In some installations it is not possible to use a cold-
water pipe as the grounding electrode, or the available
pipe is not suitable for this purpose. The NEC specifies
the types of substitute electrodes that may be used in
such cases. Rods, plates, or sections of pipe so used
are called “made electrodes.”

Driven ground electrodes must be at least 8’ long.
They must have a minimum diameter of ¥2” if copper-
covered rods, 38" if galvanized rods, and 34" (inside
diameter) if galvanized pipe. Sometimes it is necessary
to use longer rods or rods in parallel to secure a proper
ground. A lower resistance results if the rod is driven
18” or more from the foundation than if it is driven
next to the foundation; there is more effective ground-
ing area in the former case. If more than one grounding
electrode is used at the same location, all of them
should be bonded together as in Fig. 1.

Town and Rural Grounds

It is important that the grounding practices described
here be followed whether the installation is in town or
in the country. There seems to be less trouble in ob-
taining good grounds in towns, however, because a
water system forms a grounding grid all over the town
and the electrical supply system has a number of
grounds in a small area.

Sell Proper Installation

The importance of proper antenna installation can-
not be over-emphasized. The small extra investment in
time and material will give you the satisfaction of hav-
ing done the job right, and it may save you a call from
the customer’s attorney.

Sell proper installation to your customers. Tell them
why the slight extra cost is necessary, why you do not
use a 3’ ground rod, etc. Explain the reasons in clear,
simple language. If a customer is convinced, he will

JOIN THIS MAN!

MAKE MORE
MONEY IN
ELECTRONICS

SEND COUPON NOW FOR FREE BOOK

Trained men get ahead fast in the exciting field of Elec-

tronics. Learn all about Transistors, Communications,
Aerospace Electronics, Computers. Cleveland Institute of
Electronics can teach you . . . at home for a fraction of
classroom training cost. Check these CIE advantages:

No Experience Needed: ‘‘Check-Point” Home Study Plan
presents material in small, easy-to-understand bits . .
reinforced with clear explanatlons diagrams, examples.

Nationwide Job Placement: Cleveland Institute students
get bi-monthly listings of hundreds of high-paying jobs in
electronics . . . the world's fastest growing industry!

A Commercial FCC License . . . or Your Money Back:

Should you fail your FCC exam after completing your

licensing program, CIE will refund all your tuition!
Cleveland Institute is an accredited member of the
National Home Study Council; is also approved for
Veteran’s training under the Korean Gl Bill.

ACT NOW...SEND COUPON FOR FREE BOOK
| Cleveland Institute

| of Electronics — |
| 1776 €. 17th st., Dept. PF-15 s o 8|
| Cleveland, Ohio 44114 Ceeep ff |
| Please send FREE Electronics Career Book EL IN |
| without obligation. 1’'m a high school ECTRONICS | |
I graduate interested in (check one): )
I [ Electronics Technology [] Broadcast Engineering :
O Industrial Electronics O First Class FCC License
; [ Electronic Communications [J Advanced Engineering =
| Your Occupation 2 |
| |
I Name Age l
I (Please Print Clearly) I
Address
[ |
| city State Zip Code |
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helps you make mc
jthah any other test

Checks CRT emis-
sion, interelement
shorts and grid
cutoff in a jiffy.

SHORTES
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== ENCO;(E crI28 CATHODE RAY TUBE TESTER

IMPROVED

CHECKER Y,

and rejuvenator

e

B&W CABLE

Weighs only 10 lbs. — Un-
breakable all steel case for
home or shop.

SENCORE CR128 *6995

Here is a new CRT checker and rejuvenator with the latest in design
but at a price far below testers that check round color tubes only.
The CR128 checks them all; conventional black and white tubes, new
low drive B&W tubes, round color tubes and the recently announced
rectangular color tubes.

Tests made are standard in the industry, using DC for all checks to prevent
damage and erroneous readings. Color guns are tested individually as
recommended by CRT manufacturers. Procedures for color gun tracking
tests are explained on back cover of instruction manual.

Exclusive automatic controlled rejuvenation applies rejuvenation voltage
for a longer period of time to guns that are lowest in emission. Merely
push the rejuvenation button and the RC timer takes over to automatically
rejuvenate cathodes, clear shorts or weld open cathodes. A must for
equalization of beam currents in poor tracking color tubes. Once RC
timer discharges, new rejuvenation voltage cannot be re-applied until
button is released and depressed again. It really works; you merely
push the button and the automatic circuit takes over.

New all steel portable carrying case protects meter and panel when
carried in a service truck. Removable cover can be used as a handy
parts tray in the home and fitted to the back while in the shop.

Let your SENCORE Distributor show you how the CR128 will
pay for itself the very first month in picture tube sales.

426 SOUTH WESTGATE DRIVE
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DISTRIBUTOR D VISION I1964

Seryice
COmpOIens

potent t

Quality components are the first, and basic step, in profitable
servicing. For resistors, potentiometers and switches always refer
to the brand-new 1964 Clarostat Service Components Catalog now
available from your Clarostat distributor, or write . . .

MFG. CO. INC., DOVER, NEW HAMPSHIRE

CLAROSTAT cu(ujgn

Circle 18 on literature card August, 1964/PF REPORTER 43



tell his friends and neighbors. This
is the most effective and least ex-
pensive form of advertising.

Conclusion

There is more in Article 810 that
you will want to read; only the high-
lights have been covered here. Ad-
ditional information on grounding
is contained in Article 250. If you
have trouble interpreting any pro-
vision of the Code, consult your
local electrical inspector. This is
part of his job, and he will be most
happy to co-operate.

Color Alignment Accessories

Here’s a multiple bias supply for
use when aligning color television
circuits or performing other servic-
ing operations requiring more than
one bias source. This RCA supply
features three separate outputs, each
obtainable from individual termi-
nals and adjustable from 0 to 15
volts. Either positive or negative
bias voltages may be obtained by
merely reversing the leads. The
transformer-powered unit measures
6 %" x 334" x 2", weighs only 22
oz, and operates from 117 volts AC.

P

¥ BRI

The factory-wired version is Model
WG-307B; the kit version is Model
WG-307B(K).

Sweep alignment of a color re-
ceiver is made easier by the WG-
295C Video Multimarker. It pro-
vides markers at .5, 1.5, 2.5, 3.08,
3.58, 4.08, and 4.5 mc for use in
aligning or troubleshooting chroma
circuitry in color sets. This accessory
is very simple to connect into an
alignment test setup; it connects di-
rectly in series with the output of the
sweep generator. Each high-Q tuned

absorption circuit causes a small dip
in output amplitude as the sweep
signal passes through the frequency
of the tuned circuit. The markers
thus appear as small dips, or
notches, in the sweep-response
curve.

A terminal is provided on top of
the unit for each of the seven mark-
ers; the definite location on the re-
sponse curve of a specific marker
can be determined by placing your
finger on the desired terminal, there-
by extinguishing the marker. An in-
out switch is provided to permit
either using the markers or feeding
the sweep directly through the unit.
When the markers are not in use,
the response is unaffected (up to
50 mc), and the Multimarker can
remain connected during IF align-
ment.

Each of the seven tuned circuits
is adjustable by means of an induc-
tive slug accessible through a corre-
sponding hole in the bottom of the
unit. Ajustment requires a sweep
generator, a detector, and a crystal-
calibrated signal generator. A

For further information, circle 47 on
literature card

THE WONDERFUL WIZARD 300

NTENNA+2
AN Eh’\ﬂr"i +3 Wi
4 EN + 4 1A
ANTEN f'i ﬂ-
"f.?h: FTENNZ
ﬁN?Lh 4

WIZARD 5

TV SERVICEMEN ARE
MAKING GOOD MONEY

QUTLETS
Oﬂ“ﬁ" ETS
OUTLETS
OUTLETS
OUTLETS

Installing Wizard Systems

44

1
i
i
i
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i
1
1
1
1
1
1
1

ﬁHTEHNA-I-» -
ANTENNA + 20 WIZ
ANTENNA + 21 WIZARDS

The Beacon St. Apts. (62 outlets in 32
units): Another fast, simple, profitable
Wizard System done entirely in twinlead.
Two separate systems eliminated the need
for amplification

OUTLETS

8 OUTLETS

RDS

19 OUTLETS
20 OUTLETS
21 OUTLETS

WRITE FOR SCHEMATIC DIAGRAM & SPECIFICATIONS

CHARLES ENGINEERING, INC.

3421 NORTH KNOLL DR., LOS ANGELES, CALIF. 90028
LIST $1.95. OBTAINABLE AT Y YDUR DEALER OR WRITE.

Circle 19 on literature card
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CORRECT
OFF-STANDARD
VOLTAGE WITH

VOLTAGE ADJUSTORS

OO OO0 O OOOOOOOOPOOIIOENNOILILEISIEDS
You can’t get the best performance from
a TV set or other electrenic equipment
unless it's operating on proper voltage.
The Acme Electric T-8394M Voltage
Adjustor corrects voltage over o range of
95 to 125 volts to normal 115/120 volts,
simply by turning o regulating switch.
Have a T-8394M Voltage Adjustoer with
you on every service call. You can use it
for testing the line—and sell it on more
jobs than you realize. A full 300 watts.
Compact. Inexpensive. Most good supply
dealers stock them. For full information
write for Bulletin 161, SAA 3673-3027

ACME ELECTRIC CORPORATION
948 WATER ST. o CUBA, N. Y.
Canadian Representative: Polygon Services Ltd.
50 Northline Rd., Toronto 16, Ont.
Circle 20 on literature card
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FASTATCH I CONTROL SYSTEM
MORE CONVENIENT AND
VERSATILE THAN EVER!

now

Centralab

gilves you

SINGLE
SHAFT

CONTROLY

with exact length shafts

The Electronics Division of Globe-Union Inec.
P. 0. Box 591 Dept. 94H Milwaukee, Wisc. 53201
B-6420 In Canada: Centralab Canada Ltd., P. O. Box 400, Ajax, Ontario

Circle 21 on literature card

Need a control with a flat shaft—or
split knurled—or screwdriver slot?

Maybe you need it with—or without
—an attached line switch.

But two things are sure: You need a
certain exact shaft length—and your
Centralab distributor can supply it!

Centralab’s new exact length solid
shafts provide exact replacements for
ALL your single control requirements,
as well as twins for stereo, triples, and
quads.

If you have the FRK-100 Fastatch
II Kit, you can add these exact length
shafts as you need them; they snap
into place on the Fastatch II front
controls. Or, you can get the exact
control you need, instantly assembled
by your Fastatch II distributor.

For a complete catalog on the
Fastatch II Control System, write to
Centralab or contact your distributor.
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Servicing
Industrial

Electronics

by Melvin G. Whitmer

ST L LT

Fig. 1. This room size electronic air cleaner
makes a home a haven of clean, healthy air.

The electronic air cleaner is a
device used by industrial firms to re-
move smoke particles and ash dust
from smoke stacks, thus reducing
air polution. This same type of air

. . e,
cleaner is now available for the

home. A portable model is shown in
Fig. 1; it is accompanied by a roll
cart, which facilitates easy handling.
Other models are available for per-
manent installation in the heating or
air-conditioning system of a house.

Smog has been blamed for the
death of a great many people; yet,
as early as 1948, the electrostatic
air cleaner was recognized as a
means of saving lives. In that year,
an asthma sufferer living in Donora,
Pennsylvania, had equipped his
home with a homemade electronic
air cleaner. Twenty-two people died
in that town from a choking smog
that lasted several days; yet, he
stayed in his house and reportedly
felt no ill effects. Since that time,
many asthma and lung-disease suf-

1 POWER SUPPLY
L 115 VAC

5 1 L POWER PACK
(SOURCE OF HIGH

B N VOLTAGE)
fIg- 3%051‘{?55 M _ COLLECTOR CELL
| __.{T0 COLLECT
13,00 VDC | 13 ecTon e (O
10 IONIZER PARTICLES)

WIRE ASSEMBLY

BAFFLE
{TO DISTRIBYUTE
AIR UNIFORMLY)

PLATES =

3 -
A 1ONIZER (10—~
[+ CHARGE PARTICLES)

Fig. 2. The dirt becomes trapped in the cleaner by passing an ionizing and a collector area.
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ferers have turned to the electronic
air cleaner for relief.

The electronic air cleaner is likely
to become as common as the air
conditioner in our homes. City,
state, and federal agencies are ac-
tually aware of the ills attributable
to air pollution and are attempting
to control it at its sources. However,
pollen, dust, and bacteria, independ-
ent as they are from industrial or
automotive sources, are best con-
trolled in the home by the use of an
air cleaner.

Air is cleaned by passing it
through an electrostatic field, as il-
lustrated in Fig. 2. This field induces
a positive charge in each particle of
matter. The air containing the
charged particles passes between
two sets of plates. One set is con-
nected to 6000 volts DC, while the
other set is grounded. Once the par-
ticles are attracted to the ground
plates, they remain there until the
plates are cleaned.

The size of particles normally
encountered in the air we breathe
varies from 50 microns (fog parti-
cles) to .01 microns (fine tobacco
smoke), as indicated by the graphs
in Fig. 3. Most odors are included
in this range; some of the finest res-
taurants in the country are using
electrostatic air cleaners to remove
odors and smoke, thereby providing
their customers with clean, fresh air.

Many of our precision instru-
ments for space exploration are
made in electronically cleaned, tem-
perature controlled assembly areas
called “white” rooms. The air in
these “clean” rooms is purified by
electrostatic air cleaners.

Air cleaners are built in sizes
ranging from the 7’ model shown in
Fig. 4 to the portable research col-
lector in Fig. 5. The typical home



why () JFD UHF log-periodic TV antennas?

JFD UHF 2i6 A-LOG LOG-PERIODIC UHF ANTENNAS

where the “ultimate’ in UHF color, and black

Because our engineers realize that no single antenna
design is the answer to all UHF reception conditions.

UHF frequencies are more adversely affected by sur-
roundings. Degradation due to receiver noise is greater
on UHF. Also, UHF signal losses are greater than VHF.

Consequently, our R & D Laboratories in Champaign,
Illinois, have developed two new UHF antenna concepts
based on the acclaimed patented Log-Periodic formula
of the Antenna Research Laboratories of the University
of lllinois:

JFD LPV-U LOG-PERIODIC UHF ANTENNAS

for reception of UHF Channels 14 to 83 and
VHF 7 to 13 in cluttered city or hilly areas where
high gain and sharp directivity is needed for
crisp ghost-free UHF reception in B/W or
COLOR!

40” x 317

} [ model LPV-U15

For Fringe Areas up to 60 miles
$18.95, list

26° to 29° narrow “E'’ plane (horizontal) beamwidths elimi
nate ghosts resulting from horizontal reflections—andocom-
bine with . . .

“H" plane (vertical) beamwidth, as low as 40; to give over-al
high gain.

Exclusive new UHF Log-Periodic frequency independent de-
sign provides flat, high gain across the band—excellent 300
ohm match gives below 2:1 VSWR.

30% to 50% more effective gain and directivity than corner
reflectors and stacked bowtie-screens on UHF channels 14
to 83—plus abonus VHF gain of up to 6 db on channels 7-13
Inline solid aluminum rod construction for least wind and ice
loading area.

Beautifully gold alodized for lasting eye-appeal.

100% pre-assembled—nothing to swing out or tighten—ne
movable joints.

Stainless steel take-off terminals.

FOUR JFD LPV-U LOG-PERIODICS TO CHOOSE FROM:

Mode! Range Outperforms List

LPV-U21 up to 80 miles 12-bay bowtie-screen $27.95

LPV-U15 up to 60 miles  8-bay bowtie screen 18.95

LPV-U9 up to 40 miles 4-bay bowtie-screen 12.50

.rl"=_ LPV-U5 up to 25 miles corner reflector 6.95

and white reception is required.

model LPV-ZU10 L-Bay Zig-A-Log $87.95, list

Provides

rotator-less

reception of

stations as far

as 48° apart —

up to 60 miles

distant. (If the LPV-

ZU10 receives 707
micro-volts or more
signal voltage when
pointed directly at each
of the stations, then it will
receive all stations clearly

when pointed toward the cen-

ter of the group of stations de-
sired.. The ‘angle between sta-
tions on extreme left and right,
nowever, should not exceed 48°.)

® Gain: 13.5 to 14 db. VSWR; under

31" H.x € W.x 43" D.

reflector antenna.
e Ultimate in corrosion-protection: Gold
alodized aluminum elements . . . Rohm &
Haas Implex & square crossarm . stainless
steel take-of- terminals.

model LPV-ZU20 't plane stacked Zig-A-Log array

|
|
'] $37.50, list
|

Narrow 25° * (horizontaly and 30° ‘“H" (vertical) plane pat-
terns minimize ghosts caus=d by horizontal and vertical reflec-
tions in flat frnge terrain ug to 90 miles from transmitters.

Gain: 16-17 db, VSWR: under 2:1. 300 ochm impedance.

e Today's most powerful UHF array—matches effective gain of

large parabalics—with much less wind, snow and ice-loading
area.

® Locks on transmitter signal—no need to re-orient.
e Ultimate in corrosion-protection: Gold alodized aluminum ele-

ments . . . Rohm & Haas Implex & square crossarm . . .
stainless steel take-off terminals.

Whether the lacation calls for VHF . . .or UHF ... or FM . ..
or VHF/UHF/FM—there is a JFD Log Periodic antenna to suit
your installaticn needs—perfectly.

WRITE FOR BROCHURES 624 & 711 FOR FULL DATA.
BETTER YET, GET THEM FROM YOUR DISTRIBUTOR TODAY!

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

JFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 64-14 Woodside Ave., Woodside 77, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Taronto, Ontario,

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081;
2,985,879; 3,011,168; 3,108,280 AND ADDITIONAL
PATENTS PENDING IN U. S. A. AND CANADA. PRODUCED
BY JFD ELECTRONICS CORPORATION UNDER EXCLUSIVE
LICENSE FROM THE UNIVERSITY OF ILLINOIS FOUNDATION.



furnace unit, illustrated in Fig. 6,

e measures 23”7 x 22" x 27".
i o o ol One version of the electrostatic
fOG TOBACCO SMOKE |
‘mmm; Fuves | air cleaner is made in sizes equal to
PARTICLE ‘ BACTERIA| | standard, forced-air, mechanical
RANES ShEEzes J j COAL AND OIL SMOKE filters, and works almost as effici-
POLLENS | NORMAL ATMOSPHER C IMPURITIES ently as the duct—type units. All you
- ! do to install this system is take out
—— =Y ‘ — the furnace filter and slip in the

HUMAN NOSE

three segments shown in Fig. 7
b (which together are as thick as the

‘ original filter); mount the power-
supply box at a convenient location,

TYPE OF AIR

CLEANER ORDINARY AIR FILTER!

“ONE MICRON * 1/25,000"

connect the high-voltage cable to

Fig. 3. All types of annoying particles are :
- the three segments, and plug in.

removed by the electronic air cleaning device.

Choose the
; Fig. 4. Large units are installed in the air-
HIGHT Wre”c” for ya”rIOb“‘ circulating systems of commercial buildings.

Installation

Tools by

Installation is rather easy in

W homes using forced-air heating,
® since the air cleaner fits into the

When You Buy CHANNELLOCK Adjustable Wrenches cold-air-return ducts. Fig. 8 shows

you buy the finest—at no extra cost. CHANNELLOCK where the air cleaner should be
wrenches are drop forged of special analysis steel . . . placed in three common furnace ar-
heat treated for maximum toughness and proper rangements. One section of the air

hardness of working surfaces . . . chrome plated . . . : ’
built to last. Available also with blue dipped plastic duct is removed and replaced by

cushion grip handles. Specify CHANNELLOCK the air cleaner.
adjustable wrenches . . . you'll be glad you did. Air-cleaner manufacturers make

installation procedures as easy as
possible, especially when they also
make furnaces. Chances are good
that any air cleaner can be readily

CHANNELLOCK, INC. Meadville, Pennsylvania

Formerly Champion DeArment Tool Co.

, § & :
F’iﬁgms'“‘;’ﬁ—"@ added to that manufacturer’s fur-
complete line 3| nace without involving sheet-metal
of hand tools . . . . g
yours for the asking. work or extensive wiIring.
Most furnace duct work is as-
sembled using “S” clips and cleats,
S as illustrated in Fig. 9. The air
=1 cleaners have flanges that stick out
= at the air-input and -output ends.
> 1 . .
m | These flanges require only the addi-
i 21 tion of the proper number of “S”
< § ! clips to form a connection with the
%J ] o) duct work. The joint is then sealed,
N using duct tape, which is obtainable
3 i R from any sheet-metal dealer.
]
m 123
=N 22 EH
| e St
N

Circle 23 on literature card - - : -
Fig. 5. Research electrostatic precipitators

collect the air-borne particles for analysis.
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easily service
transistor
radios...and
make money!

Model 960

with Exclusive

Dyna-Trace Single-Point Probe and Built-in Metered Power Supply and VTVM,

Chack ol cinouits - Pinpount any Trouble .. . in minuilzs

This is the way to profit from transis-
tor radio servicing. There’s no hit or
miss, no waste of time and work. The
B&K 960" Analyst gives you a com-
plete transistor radio service shop in
one easy-to-use instrument. It provides
signal-generator, power supply,
milliammeter, VTVM, battery tester,
ohmmeter, and both in-circuit and out-
of-circuit transistor tester—all in one.
Also speeds servicing of tube-type
radios. Brings you new customers, and
new profit. Net $9995

See Your B&K

Unique Point-to-Point Signal Injection
Easily enables you to troubleshoot any stage
of any transistor radio—fast.

Built-in Metered Power Supply

Makes it easy to operate radio under test.
Provides from 1 to 12 volts in 1% volt steps.
Supplies bias taps.

Simplifies In-Circuit Transistor Test
Dyna-Trace single-point probe needs only
the one contact to transistor under test.
Gives fast, positive meter indication.
Built-in VTVM

Includes essential high-input-impedance
vacuum-tube voltmeter for correct servicing.
Test All Transistors Out-of-Circuit

Meter has ‘‘good-bad"’ scale for both leakage
and beta; and direct-reading beta scale.
Also automatically—determines NPN or
PNP. Meter is protected against accidental
overload and burn-out.

BaK MANUFACTURING CO.

Distributor DIVISION OF DYNASCAN CORPORATION

or Write for 1801 W. BELLE PLAINE AVE.: CHICAGO 13, ILL.
Catalog Canada. Atlas Radio Corp.. 50 Wingold, Toronto 19, Ont.
AP21-R Export: Empire Exporters, 253 Broadway, New York 7, UU.S.A.

Circle 25 on literature card

PRECISION TUNER SERVICE

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

.50

6 MONTH WARRANTEE
Vorl

Jogo b | o ]
pdre o wﬂh
COMBO  PLUS EE— o P ’

9.95 POSTAGE @ 9«

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in spop
service on most Tuners. Price Inciudes Minor Parts, Major Parts at Cost Price. We use Original
Parts if possible. State Make Mode! and Enclose afl Parts and Tubes. Pack Well and Insure.

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

Circle 26 on literature card
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AIR INPUT

G \ MECHANICAL
PREFILTER

MECHANICAL FILTER N
DIRT INDICATOR A0 VOLTAGE

P - —~" CONTROL

(. ON-OFF
| switck

FUSE

Fig. 6. This furnace-installed model fits easily
into the present air-circulating duct work.
Occasionally, someone desires to
have an air cleaner added to an
existing furnace (forced-air type
only) where duct-work sizes are not
compatible with the air cleaner
openings. The sheet-metal work re-
quired may then involve an adapter
section, which leads to the input
side of the air cleaner, as well as
another adapter that extends from
the output end of the air cleaner to
the duct work leading to the fur-
nace. Several possible shapes of
adapters are shown in Fig. 10.

If the air cleaner is not supported
by the furnace or floor, hanger bolts
or wall brackets may be required;
but the type and method of sup-
port is usually best determined by
the person making the installation.

Wiring

Permanent installations depend
on the furnace fan for circulation;
therefore, the power supply requires
less than .5 amp. It is usually wise
to connect the air-cleaner power
supply to the furnace-fan power
leads so the air-cleaner ionizer is
on only when the furnace fan is also
on. Conduit should be used for all
runs between the furnace and the
air cleaner. Usually, an electrical
knock-out hole is conveniently lo-

COLLECTOR SCREEN

JONIZER

POWER PACK

Fig. 7. The electronic air cleaner is easily in-
stalled by this replacement for the filter.




RCA OUTDOOR ANTENNAS

the name...the features...the line that sells

Now you can select the best model
for your customer’s location from
this new RCA outdoor antenna line
that combines all-channel yagi and
multiple cross-driven types. Satisfy
them with the sharpest color and
black-and-white pictures.

Explain the RCA exclusivefeatureincustomer language.
Only RCA antennas feed energy directly into the trans-
mission line from low band driven elements. These are
capacitively coupled, positioned directly above high band
driven elements. RCA, of course, phases low and high
band directors for best high band performance.

A. RCA 500 FM antenna. Eight-element
yagi. Acute directivity. 88 to 108 MC.
VSWR 1.25:1. Average eight db gain.

B. RCA 400 antenna. 19 elements, for
fringe area or distant reception.

==t f“‘?"_’

— ]

CAPACITIVELY COUPLED

local reception

C. RCA 200 antenna. 11 elements, for

In addition, RCA’s electro-lens
director system absorbs maximum
incoming signal power, gives ex-
tremely high gain across the VHF
band, offers excellent forward gain
on the front end.

More customer interest! A gold

anodized finish protects every RCA antenna from weather
corrosion. Wrap-around mast clamp aligns antenna on
mast, prevents boom crushing.

Just call your RCA Victor distributor. Look at and
learn about RCA 200, 300, 400 antennas . .
color TV pioneer! From there on. .. sell!

. from the

D. RCA 300 antenna. 13 elements, for
suburban and near fringe area locations.

RCA PARTS AND ACCESSORIES, CAMDEN, N.J.

THE MOST TRUSTED NAME IN ELECTRONICS

August, 1964/PF REPORTER
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FOR ONLY s ' .49IJEALER NE

LESS BATTERIES g

BATTERY OPERATED
TESTS WITH POWER OFF

( !\r”'_"-;[‘.ﬁ | |
NV

#
® CONTINUITY e FUSES e SWITCHES
o CHIMES® APPLIANCES ¢ MOTORS
e BUZZERS e PUSH BUTTONS
® AUTO IGNITION and VOLTAGE
REGULATORS, ETC.

ASK YOUR ELECTRONIC
PARTS DISTRIBUTOR FOR

Wioet o BZ S

MANUFACTURED BY :
Lednonic

MOOUCTS INC

WwWoRKMAN

SARALIOTA IiQripa

Circle 28 on literature card

“Eliminates Soldering”’

"PIN-PLUG"
CRIMPER

SLIP WIRE IN “'PIN-PLUG
INSERT {N TOOL, AND SQUEEZE
- JOB §S DONE

(o

USE END OF BLADE
AS SCREWDRIVER

AU-2

7

USE END OF TOOL TO
PUSH ON GROUND CONNECTOR

U. S. Pat. 2,878,698
Caonadian Pat. 592,702

Useful in making hi-
fi, audio and sound,
radio, phono, and TV
equipment connec-
tions.

Get the tool that makes solid elﬂ:triccl
pin-plug connections without soldering or
destroying pin form. Use one end for pin
crimping, the other to push on C-ring
clamp for braided-shield ground connec-
tion. Nothing like it anywhere.

MODEL PT-1
Picture-Tube Repair Tool
Also for—5U4, 6SN7, 6BQ6, etc

Model LC-3 for 5/32" pin
diameter

C -rings ¢ each

At your parls distributor or write us

HEHN ~ Mig. Co.

9853 Chalmers,
Detroit 13, Mich

Circle 29 on literature card
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cated on the air-cleaner unit. Con-
nections consist of two wires at the
air cleaner and two wires at the fur-
nace. For mobile or portable units,
the power should be connected to a
source capable of supplying up to
5 amps.

Special Features

Some manufacturers supply me-
chanical filters to catch the larger
dirt particles. These filters are re-
usable and are made of a fine metal
mesh, which requires cleaning about
twice a year. Another feature found
on most air cleaners that use some
form of mechanical prefilter is the
filter gauge, which indicates when
the mechanical filter should be
cleaned.

One model of a duct-installed air
cleaner provides a washing facility,
which must be connected to water
through a valve and a drain. This
built-in washing feature enables the
owner to clean the collector plates
by simply opening a water valve
while the electrical power is off. Per-
forming this operation about every
30 days assures proper perform-
ance of the air cleaner.

Starting Procedure

While the specific instructions of
the manufacturer should be fol-
lowed carefully, some typical steps
are:

l. Check the collector plate and
ionizing frame positions and
contacts.

2. Check the safety switches and
door interlocks.

3. If the power supply has a volt-
age control adjustment, set it
for minimum voltage (usually
counterclockwise).

4. Turn the unit on.

5. Turn the voltage control clock-
wise until arcing or corona dis-
charge occurs (a cracking or
hissing sound).

6. Turn the voltage control coun-
terclockwise just enough to stop
this discharge.

7. The unit is now properly ad-
justed.

Maintenance

The electronic air cleaner re-
quires little maintenance other than
the routine cleaning recommended
in all manufacturers’ literature. The
cleaning operation, however, can be

AIR FLOW AIR FILTER

il l

FURNACE

AIR
FURNACE FILTER

AIR
J FLoW
AIR FLOW \J

AIR FURNACE

FHLTER

Fig. 8. Air cleaners may be installed in any
position as long as the air flow is proper.
set up on a regular every-four-
months service-call basis at a nomi-
nal charge.

The power supply can be a volt-
age doubler or full-wave bridge
rectifier, to hold the transformer
bulk to a minimum. Some units use
selenium stacks, while others em-
ploy silicon rectifiers. In either case,
the rectifiers are underrated to ex-
tend their life; replacement need not
be expected during the first five
years of operation. When service
is needed, the replacement units

=

"'S" CLIP FORMING NEAT SEAM

S

STRONG MECHANICAL CLEAT

Fig. 9. Sheet-metal duct work is assembled
with the use of special cleats and “'S” clips.

AIR CLEANER

/

CLEANER

INSERTED IN A L
ROUND DU CTWORK i
LT
ol INSERTED [N SMALL

SQUARE DUCTWORK

INSERTED IN
LARGE DUCTWORK

Fig. 10. Differences in size between duct and
air cleaner are overcome by adapter sections.






