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Admiral

Adimral
Model LG 5301W
Chassis G1355-2

Employing a twin- pentode 6LES8
chroma demodulator and no difference
amplifiers, Admiral’s new 23" color con-
sole is a unique departure from conven-
tional design. The absence of difference
amplifiers is a result of the high inherent
amplification characteristic of the 61.E8
(basically a modified 6HB6). which makes
the added amplification of “Y” amplifiers
unnecessary. R-Y and B-Y detection is
accomplished, in a more or less conven-
tional manner, at the plates of the twin-
pentode demodulator. G-Y. derived from
the 6LE8 screen, is developed in a more
involved fashion using screen-current in-
version and reflex amplification.

Separate screen controls and a service
switch have also been eliminated in the
design of this set. Instead, the screens of
the 23EGP22 rectangular picture tube
have been tied together and a “master”
screen control employed. Conventional
separate bias adjustments for the red,
blue, and green grids have been retained,
and are labeled “background” controls.
The master screen and background ad-
justments are located on the rear apron
of the chassis.

The injection-locked 3.5-MHz oscillator
uses the pentode section of a 6GH8A tri-
ode-pentode. The triode section of the
same tube is used in the color-killer
stage. Other chroma-circuit tube types in-
clude a 6Y9 double pentode, shared by
the burst amplifier and 2nd video ampli-
fier, and a 6X9 triode-pentode. function-
ing in the Ist and 2nd bandpass ampli-
fier stages.

Another interesting feature is the ab-
sénce of a voltage-regulator stage. A feed-
back-regulating system has replaced the
conventional 6BK4 regulator circuits.
Pulses fed back from the flyback trans-
former are rectified and used to regulate
the high voltage by supplementing the
horizontal-output-tube bias.

The transformer-powered. low-voltage
supply uses four solid-state diodes in a
bridge-rectifier configuration with B4
overload protection provided by a cir-
cuit breaker. The filaments are protected
by a No. 22 fuse wire.
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Hoffman

Hoffman
Model W-5002, B
Chassis 913—-162215

The console television pictured here is
Hoffman’s 23” color set, using a 23EGP22
rectangular picture tube. The chassis lay-
out is conventional, with four circuit
boards contained on a horizontally
mounted main chassis. Circuit features
include pincushion correction, and au-
tomatic degaussing.

The transformer-powered. low-voltage
supply uses two silicon diodes in a volt-
age-doubler configuration and is equipped
with an Instavision circuit which keeps
the tube filaments at a low voltage level
when the set is off, providing instant
sound and a picture in 8 seconds once
the set is turned on. A “vacation” switch
cuts off the circuit if conventional off-on
action is desired. Overload protection is
provided by a circuit breaker in the B+
circuit and a fuse wire in the main fila-
ment source.

A manually-operated “color defeat”
switch, located in the secondary of the
bandpass amplifier transformer, opens the
input of the color demodulators to Kkill
extraneous color during monochrome re-
ception. Another performance feature is
a “cinema” control which varies the red
control grid bias, permitting the viewer to
adjust the gray setting from a sharp
black-and-white to a browntone shade, if
desired. Also provided is a circuit fea-
ture which lights the three color controls
when a color program is being received.
A current-operated relay in the bandpass
amplifier plate circuit applies filament
voltage to the three color-control lamps
when the amplifier is conducting.

In the chroma circuits, two 6GY6
pentodes are used in the separate X
and Z demodulators which feed R-Y,
G-Y, and B-Y amplifiers, each using one-
half of a 6GU7 dual triode. The pentode
section of a 6GHS8A triode-pentode per-
forms as the bandpass amplifier, with the
triode section serving the color-killer
stage. A 6JU8 quadruple diode is shared
by the killer and phase detectors. The re-
actance control stage and a 3.58-MHz
oscillator use the triode and pentode sec-
tions of a 6GH8A triode-pentode. The
6GU7 dual-triode used by the G-Y am-
plifier is shared with the blanker cir-
cuit. Other tube types used in the set
include a 3A3 high-voltage rectifier,
6DW4 damper, 6BK4B shunt regulator, a
6JE6A pentode in the horizontal output,
and a double-triode 6FQ7 in the horizon-
tal oscillator.
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RCA
Model AH 196 ER, WR
Chassis KCS161B

Shown here is RCA’s new 21” black-
and-white portable model using a 21FVP4
picture tube. The main chassis is verti-
cally mounted and utilizes two printed
circuit boards on which are mounted all
primary circuits with the exception of
the horizontal-and audio-output stages,
damper stage, and power supplies.

The transformeriess, low-voltage pow-
er supply consists of two silicon diodes
connected in a full-wave voltage doubler
circuit with a 5-ohm fusible resistor pro-
viding surge protection. A series heater
string is used in the receiver. B4+ over-
load protection depends on a circuit
breaker, with line protection provided by
an AWG 34 fuse wire.

Video information is provided the CRT
| oy cathode circuit by a two-stage video IF
SWEEP  VERTICAL  VIDEO IF DAMPER YOKE  HORIZ  ON-OFF/ & (using two 4JD6 pentodes), a convention-
CIRCUIT OUTPLT CIRCUIT SOCKET  OUTPUT VOLUME al crystal detector, and a video amplifier
BOARD  TRANSFORMER ~ BOARD which uses the pentode section of an

11KV8 triode-pentode. The sound sec-

tion consists of the triode section of the

. 11KV8, which performs as the sound IF,

V”Eg?‘ozu?gﬁr gﬁ’;g“ Hgséz AGSCEPT::&TS(QC and a 6HZ6 pentode which serves the

\ | | dual function of sound detector and 1st

audio amplifier. The audio-output stage
uses a 6HGS pentode.

The synchrophase horizontal oscillator,
which is essentially a stabilized blocking
oscillator, uses a dual-triode 8FQ7. A
dual-selenium diode package performs as
the phase detectors in the control portion
of the oscillator, and a 22JF6 pentode is
used in the horizontal-output stage. A
scope is not needed when setting up the
synchrophase circuit. Instead, adjustment
is accomplished by shorting out the phase
coil, disabling the sync by grounding the
sync tube grid, and adjusting the hold
control until a picture floats by. The
phase coil short is then removed and
the phase coil adjusted until the picture
floats by once again. Finally, remove the
sync short and the picture should lock in
without instability.

A dual-triode 13GF7 is used in the
combination vertical multivibrator ver-
tical-output stage. Other tube types in-
clude a 17AY3 diode in the damper cir-
cuit, either a 1G3GT or 1B3GT diode

15T 15T 2ND VIDEO SOUND IF 3 . :
VIDEO IF  AUDIO AND SOUND VIDEO IF  DETECTOR AND in the high-voltage stage, and a_triode-
DETECTOR DIODE VIDEO AMP pentode 8LCS8, used in the AGC and

sync stages,
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Westinghouse

Westinghouse
Model H-ck6520B
Chassis V2650-3

Automatic degaussing and an “Instant
On” circuit are two features of Westing-
house’s 21”7 console, shown here. A
21FJP22 round 70° picture tube is used
in the set. The chassis layout consists of
a horizontally mounted chassis with four
circuit boards.

In the chroma circuits, separate X and
Z demodulators (6GY6 pentodes) are
used in a conventional design. feeding
6GU7 dual-triode Y amplifiers. The
blanker circuit shares one of two 6GU7’s
with the G-Y amplifier. The pentode sec-
tion of a 6GH8A triode-pentode is em-
ployed in the bandpass amplifier stage,
with the triode section of the same tube
serving as the color killer. Other tubes
used in the chroma circuits include a
6EW6 pentode in the burst amplifier, a
6JU8 quadruple diode shared by the col-
or-killer detector and phase-detector cir-
cuits, and another 6GH8A triode-pentode
performing the dual function of reactance
control and a 3.58-MHz oscillator.

The transformer-powered, low-voltage
supply uses two silicon diodes in a full-
wave, voltage-doubler circuit with B+
overload protection provided by a reset-
type circuit breaker. The filaments are
protected by a fuse wire. The “instant
on” feature, designed to reduce warm-up
time, accomplishes this function by main-
taining a low filament voltage when the
set is turned off. A switch is provided to
remove the “instant on™ circuit if the set
is not to be played for an extended pe-
riod.

Other tube types and stages include a
three-stage video IF, using three pentode-
type tubes (6JH6, 6GM6, and 6EJ7), and
a three-stage video amplifier section using
a triode-pentode 6AWS8A and a 12BY7A
pentode. The video output is DC coupled
to the CRT. The sound section uses a
6EW6 pentode in the IF and a 6HZ6
pentode in the quadrature detector.

A twin-triode 6FQ?7 is used in the hor-
izontal oscillator, with two selenium di-
odes in the common-cathode AFC cir-
cuit and a 6JE6 beam pentode in the
output stage. The vertical-deflection cir-
cuit uses a twin-triode 6GF7 in the com-
bination vertical-oscillator vertical-output
stage. The pentode section of a 6KAS8
triode-pentode is employed in the AGC
and noise-inverter circuit.
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VIDEO SPEED SERVICING

See PHOTOFACT Set 721, Folder 3

Mfr: Motorola

Chassis No: TS-908/Y
Card No: MO TS-908-1
Section Affected: Sync.

Symptoms: No vertical or horizontal sync. No
voltage at plate (pin 8) of V6, sync separator.

Cause: Open plate load resistor in sync sepa-
rator portion of V6.

What To Do: Replace R95 (3.3 meg, Iw).

SYNC
SEP-AGC

KNEgIIgEG 6HS8 | 22K

CANCELLER 250V

125V 6 ______ (_"_I(_‘

00V I\ —— 220pf | . 002
3.3

ETMCE

200v

Mfr: Motorola

Chassis No: TS-908/Y
Card No: MO TS-908-2
Section Affected: Pix.

Symptoms: Black-and-white pix smeared, but
steady.

Cause: Open peaking coil or coils in video-
output circuit.

What To Do: Replace or resolder leads on
coil L16 and/or L17.

VIDEO OUTPUT

(1)6HAG/6HBS @

BRIGHTNESS
500K

2. 7meg

215y

Mfr: Motorola

Chassis No: TS-908/Y

Card No: MO TS-908-3

Section Affected: Color Sync.

Symptoms: Black-and-white pix ok. Color
drifts in and out of color sync. Voltage at

cathode (pin 8) of V23, chroma reference
oscillator control, high and unstable.

Cause: Resistor in cathode circuit of V23 over-
heats and opens.

What To Do: Replace R184 (680 ohms); also
replace V23.

CHROMA REFERENCE
OSCILLATOR CONTROL

(2)6GH8

L
1
| I I 60V
cHrROMA | 3.9pf {1
Aol A Dy CHROMA

S 5 ! +—1 = REFERENCE

SN L

2V
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See PHOTOFACT Set 787, Folder 4

Mfr: Sylvania

Chassis No: DO1-1, -2, -5

Card No: SYL DO01-7

Section Affected: Sync.

Symptoms: No vertical or horizontal sync.
Cause: Defective noise-gate transistor.

What To Do: Replace noise-gate transistor X1,
2N306.

SYNC SEP

()8 6GH8

NO|SE GATE

(x)2N306
N

%0V 140V I

Mfr: Sylvania

Chassis No: DO1-1, -2, -5

Card No: SYL DO01-8

Section Affected: Raster and sound.

Symptoms: No raster; no sound; no voltage at
output of 395V source.

Cause: Open B+ resistor in 395V low-voltage

What To Do: Replace R211 (680 ohms, 1W).
source.

200V
410V
SOURCE
POWER @ 400V
TRANSFORMER m—_ SOURCE

.0l a1ov 395V
L. 4kv 420ma SOURCE
:[ 80| 6800

THERMISTER =T mid W

OR

CIRCUIT Al
BREAKER = ==1160mfd ‘j—_-' 30mfd

/
J6omfaites 330V THRU 140V

T SOURCES

oL L

-

.||H l___‘ d

Mfr: Sylvania

Chassis No: DO1-1, -2, -5
Card No: SYL DO01-9
Section Affected: Color pix.

Sy‘mptoms: Color pix disappears intermittently.
Black-and-white pix normal.

Cause: Open RF choke in X and Z demodula-

What To Do: Replace L27 (5.6 mh).
tor-input circuit.

CHROMA
REF TRANS
3.3 L Z DEMODULATOR
BanDPASS AP NP0 T @6GY6 B-Y
COUPLING +5 = AP
TRANSFORMER e
o [ L st
COLOR T "
LU 135V L
$ 900 W
560 I .01
v ¥
260V
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o See PHOTOFACT Set 787, Folder 4
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VIDEO SPEED SERVICING

See PHOTOFACT Set 787, Folder 4

Mfr: Sylvania

Chassis No: DOI-1, -2, -§

Card No: SYL DOI-10

Section Affected: Sync.

Symptoms: Horizontal tearing and vertical roll.
Positive voltage on control grid (pin 9) of

sync separator V6B.

Cause: Shorted sync amplifier/syne separator
coupling capacitor.

What To Do: Replace CS1 (L0033 mfd, 109 ).

A e 446
— - — —

CHROMA
BANDPASS AMP

b e

®f

|
|
[}
I
1
|
1
|
oot '__L' ol | E
r—t

S -
= | color
10 00
10000 zo 1
2601

Mfr: Sylvania

Chassis No: DOI-1, -2, -5

Card No: SYL DOI-11
Section Affected: Color pix.

Symptoms: Color pix fades in and out. Black-
and-white pix normal.
trans-

Cause: Chroma bandpass  amplitier

former opens intermittently.

What To Do: Resolder leads on chroma band-
pass amplifier transformer L26, or replace if
defective.

CHROMA
REFERENCE
OSCILLATOR

COLOR  CHROMA REFERENCE
KILLER OSCILLATOR
DETECTOR CONTROL

CHROMA SYNC
330pf PHASE DET

8 PF REPORTER/September, 1966

Mfr: Sylvania

Chassis No: DOI-1, -2, -5

Card No: SYL DOI1-12

Section Affected: Color pix.

Symptoms: Tint control R4 has no effect on
tint.

Cause: Defective cable in tint control circuit.

What To Do: Replace shielded cable.




Compare Col
and g%g)ﬁlf Zfi]gjetggsliéét; HQW B &

The all solid-state B&K Model 1245 Color Generator
duplicates the waveforms transmitted by a color TV
station.

Adherence to these waveforms makes it easy to con-
verge the color tube, check sync and make other raster
adjustments . . . and the color generator with station
quality signal will be able to sync next year’s sets.
Generators with compromise waveforms do not give you
this obsolescence protection.

Here are oscilloscope photographs from the outputs
of two typical competitive color generators, one tran-
sistorized and one tube type, and the B&K Model 1245.
The detailed analysis with each photograph shows a few
of the reasons why you'll save time and effort with B&K.

COLOR CROSSHATCH

STANDARD STATION SIGNAL

One horizontal sync pulse with Two lines showing harizantal sync
its color burst. pulse with black and white tv signal,

TRANSISTORIZED B&K MODEL 1245

Good duplication of station signal Well defined back porch on haori-
including back porch. If the set won't  zontal sync pulse permits accurately
sync, the set is defective. setting color killer and almost elimi- i

nates need to adjust brightness and
contrast.

TRANSISTORIZED GENERATOR A

AT I

For the first time, with the no-compromise wave-
forms from the B&K Model 1245, it is possible to
accurately set the color killer threshold control with

No back porch causes unstable Square wave horizontal sync pulse
color sync. Burstt am{litude compreis- with no back porch and pogr dc cou- a color generator.
sion may permit sync on wrong color pling forces adjustments of brightness, ni 3 1
bar ontrasP el tuTinaltotebtaifuenls The miniature size and convenience 9f the Model
pattern. 1245 match its performance. It provides crystal-

controlled keyed rainbow color bar display, and
GENERATOR B dot, crosshatch, horizontal line and vertical line
patterns as well as gun killer controls that will
work with any picture tube. Size only 274 x 814
x 874". Net $1349%,

No back porch; color information Complete absence of any back
on top of sync-pulse makes sync diffi- porch necessitates readjustment of A DIVISION OF DYNASCAN CORPORATION
cult on some sets. brightness, contrast and fine tuning to 1801 W. Belle Plaine, Chicago, llinois 60613

obtain 2 usable pattern. WHERE ELECTRONIC INNOVATION IS A WAY OF LIFE

See your B&K Dustributor for a demonstration
or write for Calalog AP22.

Export: Empire Exponters, Inc.. 123 Grand Street. New York, N, Y. 10013

0
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The repairman is testing one of the latest
Hi-Fi consoles. The 1967 lines of Radios
and phonographs have now been shown,
and the most striking feature shared

by all is the absence of tubes. All new
auvdio equipment and nearly all new
radias are completely solid state. The

article starting on page 36 hos salid

information on solid-state instruments.




],863 reasons why Sprague Twist-Lok Capacitors

help you to protect your reputation

When you fool around with makeshift or “fits-all”
capacitor replacements by substituting sizes and
ratings, you leave yourself wide open for criticism
of your work, you risk your reputation, and you
stand to lose customers. With so much at stake, it
just doesn’t pay to use makeshifts when it’s so
casy to get exact replacement capacitors from your
Sprague distributor.

With 1,863 different Sprague Twist-Lok Capacitors
as standard catalog items, and more being added reg-
ularly, Sprague gives you the world’s most complete
sclection of exact replacements.

. We don’t have to tell you that it’s easier to
service with exact replacements. And we don’t
have to tell you that it’s better, too. When sets are
designed, specific capacitance values are used for
peak operation, so it takes exact replacements to
restore original set performance.

And who better than Sprague knows which
values and sizes are needed in the replacement
market? Sprague, the world’s largest component
manufacturer, has the most complete specification
file on original set requirements. That’s why you’re
always right when you work with Sprague Twist-Lok

exact replacements!

GET YOUR COPY of Sprague's comprehensive Electrolytic Capa-
citor Replacement Manual K-107 from your Sprague Distributor.

(#)
HAVE YOU TRIED KWIKETTE™ CONNECTORS?
O Not just another wire spring connector! Copperweld wire inner
core, a layer of flux, and an outer coating of solder . = . all
Py you supply is heat! Now being packed with Sprague Atom®
Snip Slip on Apply Capacitors at no extra cost to you' See your distributor!
Lead KWIKETTE Heat RrRe0CMARK

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

655106 M1

Sprague Products Co., 105 Marshall St., North Adams, Mass. 01248

Circle 3 on literature card

September, 1966/PF REPORTER 11

-



Did you ever...

... lift a wire-lead component ... test or replace a
from a printed wiring board 9 capacitor or resistor on
for testing o a crowded tube socket o

m dom

CUT YOUR T’ME IN HALF with
KWIKETTE Soldering Aids ...the revoluﬂonary

connectors that practically let you
do “in-circvit’”’ component testing!

Y (six times octuol size)

The KWIKETTE SOLDERING AID is

not just another wire spring connector! It

has a Copperweld wire inner core, an inter-

mediate layer of flux, and an outer jacket

WIRE FLUX SOLBER of solder . . . all you need is heat! 0
KWIKETTES are now being packed with Sprague ON
Atom® Capacitors at no extra cost to you! Whenever KWIKETTE. ..
you need tubular electrolytics, insist on pre-packaged
Sprague Atoms from your parts distributor and you’ll
automatically get your KWIKETTE component con-
nectors . . . the biggest boon to the service technician
since the soldering gun!

FREE TRIAL PACKAGE!

10 free KWIKETTE Soldering Aids are yours for the asking! Simply
send your postcard request to KWIKETTE Center, Sprague Products Co.,

105 Marshall Street, North Adams, Mass. 01247, Don't forge! fo in- ®
clude the name of your Sprague Distributor.

* trademark

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

Circle 4 on literature card
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Here’s the most foolproof volt-ohm-milliammeter
ever made. Protection approaches 1009;. IUs the
VOM you will want to have on hand where inex-

perienced people are running tests. .. or will reach S INVIPSOININ

for yourself on those days when you're all thumbs.

The 260-5P will save you all kinds of headaches from

burned out meters and resistors, bent pointers, : ZGO_BP
and inaccuracies caused by overheating.

Combined Protection You Won't Find
In Any Other VOM ONLY s3s85.00

Reset button pops out to indicate overload.

. Youcannot reset circuits while overload is present. Write for Bulletin 2072

. Protective circuit does nor require massive over-
loads which can cause hidden damage to the
instrument.

. All ranges are protected except those not feasible Ranges—The 260-5P has the same ranges and takes
in a portable instrument—I1000 and 5000 volts the same accessories as Simpson’s famous 260-5
DC and AC; 10 amp DC. volt-ohm-milliammeter.

SIMPSON ELECTRIC COMPANY
/ ’ O Il, 5209 W. Kinzie Street, Chicago, Ill. 60644 » Phone: (312) EStebrook 9-1121
Export Dept.: 400 W. Madison Street, Chicago, Ill. 60606 Cable, Amergaco

In Canada: Bach-Simpson Ltd., London. Ontario

In India: Ruttonsha-Simpson Private Ltd., International House,
Bombay-Agra Road, Vikhroli, Bombay

Representatives in Principal Cities
...See Telephone Yellow Pages DIVISION

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT

Circle 5 on literature card
September, 1966/PF REPORTER 13



Small Dimension

BUSS QUALITY Fuses

Thousands of different types and sizes of small dimension fuses and fuse
mountings for protection of all types of Electric and Electronic Devices

BUSS engineers have consistently
pioneered the development of new fuses
and fuseholders,—to assure you of safe,
dependable protection,—no matter what
the protection problem may be.

The complete BUSS and “TRON
Family” fuse line includes: dual-element
“slow-blowing”, single-element “‘quick-

acting’, signal or visual indication types
...in ampere sizes from 1/500 up—in
body sizes from only .140 x .300 inches
up . . . plus a companion line of fuse clips,
blocks and holders.

For detailed information on the com-
plete line,—write for BUSS bulletin SFB on
small dimension fuses and fuse mountings.

All standard items are easily obtained through your BUSS
distributor,—but if you don’t find what you need, get in touch with us.

14 PF REPORTER/September, 1966




Every BUSS QUALITY fuse assures you safe, trouble-free
protection because. ..

... Every BUSS QUALITY fuse,
before it leaves the plant, is tested in a
sensitive electronic device that automat-
ically rejects any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions.

As the future brings increased de-
mands for electrical safety, BUSS will

continue to pioneer the development of
safer and more advanced electrical pro-
tective devices, as it has during more
than a half-century. To assure this
continued industry leadership, BUSS
maintains the world’s largest fuse re-
search laboratory, with its engineering
staff and testing facility.

BUSSMANN- MFG. DIVISION, McGraw-Edison Co., St. Louis, Mo. 63107

. . for every protection need, insist on BUSS QUALITY

Circle 6 on litcrature card
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Are you a watch watcher?

If not, you should be.

After all, your time is what you're selling. So when
it runs short, you feel it first in the pocketbook.

That's where Amphenol comes in. Our test equip-
ment can’'t put more hours in your day, but it can help
you handle more jobs every working hour—in the
home or in the shop.

Take our Color Commander, for example. It cuts
color alignment time by 40%. Here's how:

1. An exclusive three-color bar test pattern means
you don't have to waste time counting unneces-
sary color bars. You check only the three bars re-
quired for color alignment.

2. Squares, not rectangles, give instant vertical and
horizontal linearity adjustments.

3. Another Amphenol exclusive: A single dot pro-
vides fast static convergence. You don't have to
guess which is the center dot.

4. Single cross bar centers the raster quickly, conve-
niently.

These are the kinds of time-saving features you can
expect from Amphenol’s exciting line of test equipment
—including the revolutionary CRT Commander and the
hand-held Signal Commander.

If vour time is importent, you're ready for Amphenol.

For a brochure on the complete Amphenol line, call
your Amphenol distributor. Or write to Amphenol, Box
134, Broadview, Illinois 60653.

BE ON THE LOOKOUT . .. for an exciting addition
to the Amphenol line.

Completely solid state, the Amphenol Color Commander
is available with battery power or built-in 117 VAC. Only 3'/2 lbs,
it has RF and video output plus easy-to-use gun killers.

AMPHENOL

Circle 7 on literature card
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news of the servicing industry

Keeping Abreast

“

The nation’s television servicemen were urged to “re-
tread yourself as often as necessary just like the physician
or engineer” to keep pace with new developments in con-
sumer electronics.

The advice came from Paul B. Garver. General Man-
ager, RCA Parts and Accessories, in the keynote address
at the Tri-State Council of the Television Servicemen's As-
sociation’s Telerama 66 convention. Approximately 250
independent servicemen and their wives from New Jersey,
Delaware and Pennsylvania were present.

“The consumer appreciates the improved performance
of products using new techniques.” Mr. Garver said. “He
is equally appreciative of the serviceman who understands,
accepts and can repair the product using the newest de-
velopments.™

Mr. Garver said he was referring to such new develop-
ments as circuit boards and integrated circuits.

“The introduction of new techniques into the manufac-
ture of television sets has not reduced the demand for
qualified service technicians,” he said. “The increase in use
of television sets has placed a demand on technicians. This
demand has far overshadowed any reduction in service
caused by the improved reliability.

“There is no need to fear progress. The only thing that
progress requires of us is that our personal progress keep
pace—You can do more to create a distorted image in
the mind of your customer by knocking progress than in
any other way.”

He pointed out that manufacturers such as RCA “spend
a lot of time and money to make training sessions avail-
able to you so that you can be kept current on the new
developments. It is extremely important that you avail
yourself of every opportunity to learn.”

He cited six characteristics of a successful serviceman
—dependability, quality consciousness, a professional ap-
pearance, flexibility and willingness to accept change. cap-
ability and honesty.

“Be honest with your customers and honest with your-
self,” Mr. Garver concluded. “Make sure you are making
an honest and reasonable profit in your business and you
will create the kind of image that will last.”

DeVry Merges

In the next decade, America’s industrial economy will
require more than one million new technicians to fill its
manpower needs, Bell & Howell president Peter G. Peter-
son said in announcing plans to merge DeVry Technical
Institute, Inc., a Chicago-based electronics training organi-
zation. into Bell & Howell Company.

® Please turn to page 66
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Experience

for Sale.....45¢

Sure seems we started something!

Yes; over ten years ago, when we started
overhauling tuners (all makes and models )
we set a price of $9.95 for this service.

Apparently there are those who would like
to imitate our achievement—and for 45¢
less.

Maybe the special skills, special equipment
and downright ‘old fashioned experience
we built up during these past years are
worth that little extra.—Y ou be the judge.

Remember; 45¢ buys you more than a
quarter of a million man/hours of expe-
rience, plus true devotion to our business

. . our only business . . . overhauling
your television tuners the best way we
know how. And in over ten years we
sure know how!

Castle — The Pioneer of TV tuner overhauling
Not the cheapest — just the best.

For complete tun-
er overhaul we still
charge only $9.95,
This includes all
labor and parts:
except tubes and
transistors, which
are charged extra
at low net prices.

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
anly

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rizbuilt.)

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, llinois
EAST: 41-90 Vernon Blvd., Long lsland City 1, N.Y.
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are additional in Canada

Circle & on lirerature card
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Thirty million all-channel TV
receivers will be in service this year,
and all will 'need attention sooner
or later. Thus each of the 100,000
service technicians throughout the
nation will average 300 service calls
—almost one per day. Since not all
UHF-VHF receivers are in UHF
areas, the number being installed
and serviced by “VHF-only” tech-
nicians is considerable.

In either type area—VHF, UHF,
or both—tests in front of the VHF
tuner are a necessity if the servic-
ing job is to be done thoroughly. In
a VHF-only area, the UHF tuner
may be ignored. But what if your
customer moves, or a commercial
or educational UHF station opens
up nearby before you see the set
again, or the family takes the all-
channel portable along on vacation?
You should at least have checked to
insure that the UHF tuner is func-
tioning.

Four Systems of Testing
Receivers

The obvious way to test UHF
front ends is with a UHF station

18 PF REPORTER/September, 1966
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signal. But, just as obviously, this
can be done only in a UHF signal
area. Therefore, you should know
just what tests to make and what to
watch for.

Another method of testing UHF
receivers’is either to buy test equip-
ment designed specifically for UHF
frequencies or modify existing gen-
erators so they will develop a UHF
output signal. Test instruments for
UHF differ from ordinary VHF in-
struments only in their output RF
frequencies. VHF channels range
from 54 mHz through 220 mHz;
UHF extends from 470 mHz
through 890 mHz. The video and
other test information imposed on
the UHF output signals are the same
as for VHF. In some alignment gen-
erators, enough harmonics are gen-
erated to permit their use in testing
UHF receivers.

A third system is becoming pop-
ular because of its versatility. It con-
sists of converting ordinary VHF
signals from generators or stations
to UHF frequencies by means of
translators, instruments that use a
heterodyning method something like
a converter in reverse. The attrac-

tiveness of this system is that you
can use all your regular VHF-sig-
nal-generating instruments, merely
feeding any of them into the trans-
lator and connecting the translator’s
UHF output directly to the UHF
tuner in the receiver. The system
requires that you buy only the trans-
lator; the other units require no
changes or modifications.

The fourth testing system is more
accurately termed a procedure. It
is a hybrid method, utilizing ordi-
nary VHF test instruments to check
out the receiver from VHF tuner
input to picture tube and speaker,
but using a plain UHF RF gener-
ator to check for proper conversion
in the UHF tuner. This method does
not reveal much about a tuner’s
bandwidth characteristics (and these
are important), but .it is one way
to get a reasonably reliable idea of
how well the UHF tuner is working.

UHF Station Signal
All modern UHF tuners are of
the continuous-tuning type. There-
fore, you should check their dial
accuracy — stations should appear
near their dial markings. This is
not critical except near the limits



of the dial, but you may get a call-
back if you return a newly repaired
set with the front-end frequency
very far off. At either end (channels
14, 15, or 16 and channels above
70) you could lose one or more
channels if the oscillator doesn’t
track the dial properly.

Before returning the oscillator,
make sure the dial pointer itself is
lined up so that it indicates evenly
at both ends when the knob is
turned to its limit stops. Then, for
checking, choose channels near the
middle of the band if you have
them. With some tuners, precise
tracking is inmipossible; one station
may be off a few divisions when the
oscillator tank is adjusted for ac-
curacy on another. Try to obtain a
compromise between them.

Testing an all-channel receiver
beyond the UHF tuner is merely a
matter of using the same techniques
you use with VHF sets. One inter-
esting point: If you arc in an all-
UHF area, be sure to check the
VHF tuner; some sets feed the UHF
tuner output directly into the TF
strip, using the VHF tuner only for
VHF reception, while others use
the VHF tuner as an IF preamplifier
during UHF operation. If vou don’t
have a VHF station, you’ll have to
resort to VHF test generators for a

signal.
Special UHF Instruments

You will not find many instru-
ments with output frequencics in
the ultrahigh range, not at a price
you can afford. Some manufacturers
build precision signal generators for
this band of frequencies, but their
cost is usually high; it’s hard to
justify spending a large amount for
an instrument ordinarily used only
for perfunctory checks.

A satisfactory compromise has
been reached by certain makers of
test equipment — they add a UHF
oscillator to their instrument, thus
making it a UHF-VHF design. This
U-V design has been used in a
couple of recent field-strength me-
ters, which we’ll discuss later. Cer-
tain other VHF test units can be
converted for UHF with modifica-
tion kits designed by the manufac-
turer. Before vou spend dollars on
expensive special test equipment,
check with the builder of instru-
ments you now own. There may be

AP PR =

N8l

P
FROM VHF 10 UHF
GENERATOR 100 ph TUNER
Lo P
Fig. 1. Simple harmonic generator.

a kit that can be used to convert
your present instrument. At the very
least, the manufacturer can tell you
whether modification is at all feasi-
ble.

In signal generators. it is often
possible to use harmonics to check
out UHF tuners. For example, the
third harmonic of VHF channel §
falls near 555 mHz, which is UHF
channel 27. The third harmonic of
channel 13 falls at channel 42. Even
the fourth harmonic can sometimes
be used, as in the example of chan-
nels 13 and 77, or channels 8 and
57. Be careful, however; some gen-
erators reach their topmost ranges
through the use of harmonics; har-
monics of a higher order may be too
weak and unstable to be usable. The
chart in Table 1 shows the various
channel frequencies; use it to find
other harmonic relationships.

If your generator has low har-

Y
¥

monic content but strong output
signals in the VHF range, you can
add a diode-coil combination — as
in Fig. 1 to increase harmonic out-
put. Keep in mind, however, that
you are drastically cutting down the
amount of signal. Be sure there is
enough left to do the job.

Fig. 2 shows how the harmonic
output of a sweep generator can
be increased in the UHF band,
using a piece of transmission line
cut to length. To find the correct
length in inches, use Table 1: Di-
vide 2950 by the UHF frequency
(in mHz) you will use most. Thus,
for low channels, slightly more than
6” is acceptable; for channel 44 and
thercabout—4.5”; for channel 76
—3.5”. Be sure the stub is shorted.

Small Translators
UHF converters are well known;
they change UHF signals to VHF

Y

sz&gm 1/4-WAVE UHF 10 UHF
GENERATOR SHORTED STUB TUNER
— >

Fig. 2. Shorted stub for U harmonics.

September, 1966/PF REPORTER 19

- - -



v6. 9
TR o v AT 1< BT
£es s . :
88/ zts By
TR ov EX7F
482 .
068 z8. A2 1 °d 9 Woe
M <o ESAR ;v EZ3 I
d c ST 661
p8s 9LL -
L s 899 <L 150 095 861
$42°s .
8.8 L _ ) | SCE99L g
) <o EXZE < v B2
d
zL8 4 s
b9/ =2l 959 creso 8y 981
G265/ d )
998 L zv :
09 19 EZZENN v EEEERN <2 ESEE
. Z
098
Zs2 e b9 T 9€s pL1
74 d )
ps8 :
17 e 889 2z 0€s 88
A d ]
v8 ,
8 oL STacs s z€9 o vzs z8
) d
v8
z peL c7ers 99 I 81s 92
9e8 d .
£ 8z. i 0z9 e z1Ls zL
‘ d ,
ocs zeL T p19 T 905 99
7 .
v 3
z8 91L v 809 7109 00S 09
d
18 ‘
m ol < s EZ7E0 << B2 T
d ¥3GWNN
TAINNVHD
cls vos g0z s of sres s oY d0  INNVHD
908 869 SL689 4 ogs 2L 1054 zgp o
SLL69 S G685 S .
008 $T'€69 d $2°686 d (Ow) O3
t69 - 8¢S 2 9LV YIIAYVYD ANNOS =S
ﬂR_.QO m ﬂkmwm m AUEV ‘O34
V6L 989 §¢°/89 4 8/6 §C645 d oL ¥3NAVYD 33NLOId =d

‘€8 ybnouyy z s|ouunyd 104

sa1usnbaly 1911103 pup sy Aduanbaiy 3y smoys Ysiym ‘apinb siy : :
pasodaid soy y4ois ¥J1AOJIY 4d oW ‘opinb 9dusisyes Apuby D sy _ :
‘Juspnys pup 133ulbu3d ‘ubIdIUYDIY Byt 04 |N4d|BY 50w BQ UDD WnIpdads k

UOISIAD|34 Sy} utyiim suonpdol|p Adusnbaiy dyidads jo sbpajmouy




signals without altering the video-
and-sound content. The resulting
signal can be fed to a set that doesn’t
have an all-channel tuner.

At least one test-equipment build-
er (see “Notes on Test Equipment”
in the April 1966 PF REPORTER)
has come up with the converter
idea in reverse! You feed in a VHF
signal and out comes a UHF signal.
The popularity of this system stems
from the fact that the input VHF
signal can come from any signal-
generating device—station, modu-
lated signal generator, flying-spot
scanner, or sweep generator. Thus,
with a single instrument, you can
put any of your regular test equip-
ment to work when you need to
check a UHF tuner.

With a translator and a good
VHF signal, you can check overall
alignment, make sure bandwidth is
normal, and get a reasonably accur-
ate idea of how well the dial tracks.
You can align the IF strip and front
end (including UHF) with your
standard sweep generator. By feed-
ing in a converted VHF video sig-
nal, either from the station or from
a video generator, you can deter-
mine whether the UHF tuner de-
grades the signal in any way. Since
the output dial of the translator is
continuously tunable and reason-
ably accurate in calibration, you
can check dial tracking of the tuner
at any frequencies you wish. This
last capability is especially helpful
if you are servicing a UHF tuner
that will receive some stations but
not others—a common trouble.

Certain simple UHF converters,
with only an oscillator and a crys-
tal mixer, can be wired up back-
ward to achieve this ‘“‘reverse con-
version.” Fig. 3 shows how this is
done. With modifications like this
one, you cannot be sure of fre-
quency accuracy, but it is one way
to get a UHF test signal in an area
where none is otherwise available.

Testing Without UHF

In this system, you use the VHF
tuner of the receiver for all servicing
and testing. When the set is work-
ing normally on VHF, you can be
sure everything is correct through
the IF strip and beyond; of course,
you also know the VHF tuner is
normal.

UHE GUTPUT C

T UHF WHF
N o1
UK= TUKER

— - L A4 M - .

WHF
SENERATOR

o

SIMPLL LHF
CTHYERTER

Fig. 3. Converter used as translator.

To check UHF operation, switch
the set to UHF and run the dial
through its range. There are certain
points at which you get slight blips
as you tune past them. These are
caused by harmonic interrelation-
ships between the set’s own oscil-
lator(s), and indicate only that the
UHF oscillator is working at that
point on the dial.

If you have a fairly good signal
generator, you can generally get
enough harmonic output to show
slight blips or herringbone patterns
at different points on the tuner dial,
even though such signals are not
strong enough for any serious serv-
icing. Furthermore it is difficult to
calibrate the tuner dial from this
kind of testing: therefore, you'll just
have to omit that without checking.
At least, you can assure your cus-
tomer the UHF tuner is functioning.

Finding the UHF Signal

Important in all UHF arcas are
the antennas, as we pointed out in
*“12 Years of UHF™ in the Decem-
ber 1965 issue of PF REPORTER.
To orient them properly, and in
some dead spots to find a signal at
all, a field-strength meter is almost
a necessity. Naturally, the FSM
must be able to receive UHF sig-
nals.

There is more than one UHF-
VHF field-strength meter available
now, in the price range a service
technician can afford. Others are in
the design stages and wil be avail-
able soon, although some are pre-
cision instruments that will stretch

the pocketbook of many service
shops. (Another method of orient-
ing UHF antennas has becn the use
of UHF reccivers. Modern part-
ables, transistorized and with self-
contained battery power supplies,
lend themselves readily to such
use. )

If you have a VHF-only field-
strength meter, explore the possi-
bility of converting it (see *“Con-
verting FSM's to UHF” in the
March 1964 issue of PF REPORT-
ER). Or if, it doesn’t convert read-
ily, consider the possibility of using
it with one of the small translators
described carlier. If you are going
to buy a translator for other UHF
servicing anyway, you might as well
use it for this, too.

Conclusion

You can test all-channel receiv-
ers from front end to picture tube
with little more than your normal
complement of test instruments. It
is not necessary to spend a large
amount of money on precision UHF
generators merely for the sake of
getting a UHF oscillator aligned ac-
curately. If you are in a UHF area,
you can check the dial with station
signals; if you're not, such accuracy
possibly isn’t needed becausc your
customer may not be watching
UHF regularly.

However, you should check out
the UHF tuner in some manncr in
every all-channel set you service.
Otherwise, you aren’t doing a really
complete servicing job. You can
test U! A
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CIRCUITS

The operation of many machines
and all electrical measurements de-
pend on the ability of some type
of sensing element or conversion
device, called a transducer, to de-
tect the physical actions and to con-
vert this information for use in
another system. Such transducers
may operate in direct contact with
the object whose properties are be-
ing sensed or measured; or they
may operate at some distance from
the source of the action.

Many different kinds of trans-
ducers are used throughout indus-
try for sensing, measuring and con-
trolling temperature, humidity. ac-
celeration, rotary and linear motion,
pressure, speed, and many other
actions. The development of new
and improved transducers has
played an important role in extend-
ing electronic techniques to new

SAMPLE JUNCTION

GALVANOWETER C;. )
VHH-ERE\H.‘E JUNCTION

Fig. 1. Basic thermocouple circuit
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In Industry

by William Nelson

and improved industrial processes.

Transducers are not mysterious
devices. One of the best known
in the TV shop’s operations is the
phonograph cartridge. This device
converts the movement of the stylus
into electrical currents. Another
familiar device is the LDR used
in  Automatic Brightness Control.
which enables the TV picture’s
brightness to vary with illumination
in the room.

With a proper understanding of
the principles involved. service
technicians can prepare to add in-

dustrial electronics to their field
of operations.
Temperature

The most common methods of
sensing temperature are based on
one of three principles: (1) fluid
expansion, as in mercury-in-glass
thermometers; (2) the generation
of a voltage, as in the thermocouple:
and (3) a resistance change with
temperature, which is the basis for
a resistance ‘temperature transducer.

The use of the thermocouple is
based on the discovery (by Thomas
Seebeck in 1821) that electric cur-
rent flows in a closed circuit of two
dissimilar metals if their junctions
are at different temperatures. A ther-
mocouple may be used to measure
temperature with the simple circuit
of Fig. 1. The instrument is cali-

brated so that a known voltage re-
sults from a specific temperature.
The reference junction is kept at a
precise and constant temperature.
One of the simplest methods is to
immerse it in a bowl of ice and
water. The melting ice keeps the
water at 32° F.

Operation of a resistance ther-
mometer is based on the fact that
the clectrical resistance of materials
varies with temperature. Resistivity
of most metals increases with in-
creased temperature. Resistivity of
electrolytes, semiconductors, and in-
sulators decreases with increased
temperature. A resistance thermome-
ter consists of such a resistance ele-
ment, a resistance measuring circuit,
and an indicator. The resistance
measuring circuit is usually a Wheat-
stone bridge as indicated in Fig. 2.
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Fig. 2. Circuit for thermistors.



Pressure

The main requirement of a pres-
sure transducer is that it will make
measurements over the expected
range of pressure, while remaining
shock and vibration resistant.

One pressure transducer which
meets thesc requirements is shown
in Fig. 3. The transducer here is
called the Equibarr, a differential
capacitance device consisting of a
tightly stretched stainless stecl dia-
phragm clamped between two discs.
Capacitor electrodes are formed on
concave surfaces of the discs, adja-
cent to the diaphragm. The two
capacitances form two arms of an
AC bridge. The bridge is driven by
an oscillator which also furnishes a
reference signal to a phase detector.

When input pressures on both
sides of the Equibar diaphragm are
equal, the bridge is balanced and no
output results. Any pressure differ-
ence causes an unbalance of the
bridge, with a corresponding output
signal. This signal is amplified and
fed into a phase-sensitive circuit,
which drives a panel meter and pro-
vides a proportional DC output volt-
age for driving a recorder. A portion
of the amplifier output is also
brought out directly for use with AC
devices in measuring high-speed
pressure changes.

Displacement

Many requirements exist for
translating lincar or rotational dis-
placement or force into an electri-
cal signal. Although many trans-
ducers have been developed for
measuring such force, performance
and environmental requirements ne-
cessitate continued improvements in
displacement measuring techniques.

One sensitive transducer for meas-
uring displacement is the vacuum
tube, RCA type 5734. This tube
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takes advantage of the effect known
as microphonics. Small displace-
ments of the electrodes can be meas-
ured with a bridge circuit such as
that in Fig. 4.

Vhe tube’s cathode and grid as-
sembly are held in a fixed position
within a vacuum-tight cnvelope; the
anodc is supported by a rod which
extends through the center of a thin
metal diaphragm sealed to the tube
envelope. Any angular displacement
of this rod leads to variation of the
plate current, which is indicated on
a plate current milliammeter cali-
brated in displacement or force.

Torque

Need often arises to measure
torque, such as the starting or run-
ning torque of a motor. Torque is
a product of force times distance;
thus, any force-measuring transduc-
er becomes a torquemeter when
combined with a distance measure-
ment.

A magnetostrictive torquemeter
measures force and distance simul-
tancously, with the added advantage
of sensing the direction as well as
magnitude of the torque. Magneto-
striction is exhibited by a ferromag-
netic material: it changes length
when magnetized and, conversely,
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Fig. 4. Displacement measurement with type 5734 tube.
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changes its magnetic permeability
when its length is changed. If a fer-
romagnetic rod is used as the core
of a differential tr_ansformer (as In
Fig. 5), it will séf¥e as a torque-
meter.

Under conditions of zero torque,
the output of the secondarics of the
differential transformer is zero.
When torque is applied to the ferro-
magnetic rod, the relative coupling
between the primaries and second-
aries changes. The output to the
meter is the vector difference be-
tween the two sccondary outputs
and, as such, is a function of toraue.
When the direction of the torque 1s
reversed, the output also reverses.

Strain

Many modern devices must be de-
signed to withstand a certain amount
of strain or stress under operation.
To measure this strain, some type of
gauge is used.

When a filament of semiconductor
material is subjected to mechanical
strain, its resistivity undergoes an
appreciable change, which is a meas-
ure of the strain applied. This strain
gauge is usually connected as part
of a Wheatstone bridge, as indicated
in Fig. 6. Strain-gauge elements may
comprise one, two, or all four arms

FERRONAGHETIC ROD

Fig. 5. Magnetostrictive torquemeter.
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POWER SUPPLY AND CONTROL
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Fig. 6. Solid-state strain guage.

of the bridge. The bridge is usually
arranged so that it is balanced when
zero strain is being applied.

If any of the semiconductor ele-
ments experience a stress, the ele-
ments are deformed, causing their
resistance to change and the bridge
to be unbalanced. An output volt-
age, proportional to the magnitude
of the stress, appears at the terminals
of the bridge. This voltage may be
used to drive a galvanometer direct-
ly or a DC amplifier followed by a
meter, which then serves to indicate
the magnitude of the strain.

Rotary Speed

Many applications of rotating
machinery require the measurement
of RPM, which makes necessary a
sensitive transducer for measuring
rotary speed. A capacitive trans-
ducer offers an accurate tachometer
for this task. The capacitor is formed
by a metallic stator plate and a rotor
plate. The rotor plate is attached to
the shaft of the rotating machinery.
The capacitor has maximum capac-
itance for a particular shaft position
and minimum capacitance 80 de-
grees away.

With the capacitor excited by an
AC signal, a sensitive impedance
mcasurement circuit, such as that of
Fig. 7, can be used to detect rotation
of the capacitor rotor plates. AC.
This rotation of the plates modulates
the AC signal by varying the im-
pedance of the capacitors. A simple
detection of the amplitude modu-
lated signals thus produced provides
an output whose frequency is pro-
portional to rotary speed; the mod-
ulation amplitude is relatively con-
stant with speed. A counter or fre-
quency meter then reads out rotary
speed.
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Liquid Level

Continuous inflight mezsurerent
of liquid fuel in space bocsters Fas
be zome increasingly important. Such
measur:2ments insure maxirium pro-
pe lant utilization and weight distri-

bution within the rocket, as well as
proper functioning of the fuel
pumps. Digital input to a telemetry
system is also desirable since it will
virtually insure no loss of accuracy
in the measurement during trans-
mission and data handling.

The liquid-level sensing system of
Fig. 8 is based on determining the
ratio of two capacitances, Cr and
Cs, so that the system has a binary
(two valued) digital output. Any
change in liquid level causes unbal-
ance in the capacitance bridge. An
clectronic counter then rebalances
the bridge by switching into (or out
of) the bridge the appropriate capac-
itances, in digital binary steps. When
balance is restored, the counter sup-
plies a parallel digital output corre-
sponding to fuel level.

i
| |
] 1
! :
| !
| |
i i
I | COUNTER !
Q) | |
b SE g 5 FREQUENCY
| B - ! METER
! aC3& 1 )
! 3 7 : !
i | I
| ! |
1 : 1
| s T I !
i $ | :
| TRANS DUCER ; | : :
) CIRCUIT ! AMPLIFIER  DEMODULATOR AMPLIFIER !
e s Weoi b AT T T T )
Fig. 7. Capacitive tachometer
— -
r“_{_‘“ - CLOCK
I I
IR
2 PHASE
0st 2 SENS ITIVE
- DETECTOR
TRIGGER
C =0
: : GATES
-E,
A

2;3':‘1“_['T“1“T"T"I__|_

2Co

A I L Ve

SWITCH CONTACTS
(SOLID STATE)

Co

9-BIT REVERSIBLE
COUNTER

1Y

?,,‘{ DIODE SWITCH NETWORK |

= 1221 1511
DA oA

COARSE FINE

SCALE SCALE

05V 05

ARSE FINE

QW ottt

Fig. 8. Fuel-level monitoring circuit.



What New

Regulations and laws that affect the employer.

Income Tax Changes

The Adjustment Act of 1966 ef-
fects a change in income tax to be
withheld from the wages of individ-
ual taxpayers, effective May 1, 1966.
According to the Employer’s Tax
Guide, published by the Internal
Revenue Service, this change is not
an increase in taxes withheld, but is
a system designed to make the total
tax withheld coincide more closely
with the annual tax owned.

Effective May 1, the new system
provides for six graduated rates,
ranging from 14% to 30%, super-
seding the flat 14% withheld under
old legislation. There are two sep-
arate rate schedules: (1) single per-
sons and heads of houscholds, and
(2) married persons and surviving
spouses.

Because of changes made by the
new 1966 Act, cach employer should
obtain from the nearest office of the
Internal Revenue Service a copy of
IRS Publication No. 15 (Rev. April
1966). This publication explains in
detail the employer’s requirements in
withholding income tax and social
security payments. [t also contains
tax tables showing the amount of
payments compatible with wages
earned by the employec in the sep-
arate rate schedules.

It is not the intent of this article
to rehash the detailed instructions
set forth in the IRS publication.
However, for the convenience of
readers who are employers, listed

by Ralph M. Scott

below is a summary of the calendar
of employers’ duties with regard to
income tax and social security.

1. On hiring new employees: For
income tax purposes, ask each new
employee for a withholding exemp-
tion certificate on Form W-4. For
social security, record the account
number and name of the new em-
ployee from his social security ac-
count number card. If he has not
previously applied, or has lost his
card, have him file an application on
Form SS-5.

2. On each payment of wages to
an employee: Withhold income tax
from each wage payment in accord
with the employee’s withholding ex-
emption certificate and the applica-
ble withholding rates. For social se-
curity taxes, withhold 4.2% from
each wage payment on the first
$6600 of annual wages.

3. By the 15th day of each
month: After each of the first two
months of each quarter, deposit both
income tax withhheld and em-
ployee and employer social security
taxes for such month, if the total is
more than $100, in any commercial
bank qualified as a depositary for
federal taxes, or in a Federal Re-
serve Bank. Tax for the third month
of any quarter may either be de-
posited or paid with the quarterly
return.

4. On or before each April 30,
July 31, October 31, and January
31: File a quarterly return on Form
941 with the district director of In-

1 b —

Means to You

ternal Revenue and pay the full
amount of taxes due for the previous
quarter on both income tax with-
held from wages and employee and
employer social security taxes.

5. Before December 1 of each
year: Request the filing of a new
certificate, Form W-4, by cach em-
ployee whose withholding exemp-
tions will be different in the next
year from those shown on his last
certificate.

6. On or before each January 31
and at end of employment: Give
each employee a withholding state-
ment in duplicate on Form W-2,
showing (1) the amount of social
security tax withheld and the amount
of wages subject to this tax; (2) the
amount of income tax withheld, total
wages, and other compensation; and
(3) the amount of unpaid employee
tax on tips, if any. If Form W-2 is
not required, give the statement of
social security wages and employce
tax deducted.

7. On or before January 31 of
each year: File Form W-3, Recon-
ciliation of Income Tax Withheld
from Wages, together with all dis-
trict directors’ copies (Copy A) of
wage and tax statements furnished
employees on Form W-2 for the
preceding calendar year. For Feder-
al Unemployment Tax Act (FUTA),
file annual return on Form 940 and
pay full amount due.*

* Employer’s Tax Guide, Internal Rev-
enue Service Publication 15 (Rev. April
1966) p. 2.
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Social Security

The Social Security Amendments
of 1965 increased the tax contribu-
tion of individuals to 4.2% of the
first $6600 of the worker’s earnings
— or payment up to a maximum of
$277.20 annually. Previously, from
1959 through 1965, the tax was
computed on the first $4800 of the
worker’s earnings. Workers who
earn less than $6600 per year will
pay a proportionately less tax. These
tax deductions—and matching pay-
ments by employers—plus payments
by the self-cmployed finance month-
ly payments and disability benefits
to workers and their families, and to
survivors when the worker dies.

In addition to increasing tax pay-
ments, and benefits as well, the
Amendments of 1965 provide hos-
pital insurance for all persons at
age 65 and optional medical insur-
ance under the new “Medicare.”

Medicare: Hospital Insurance

The Medicare program provides
for two different kinds of health in-
surance for persons 65 or older.
First, hospital insurance is available
to all eligible persons and is financed
out of payments made under social
security. Persons who were 65 or
older on January 1, 1966, must ap-
ply for this insurance in order to
start receiving benefits in July 1966,
Persons who reach 65 later will be-
come #ecipients automaticaily. This
hospital insurance is designed to help
pay bills when the individual is hos-
pitalized. The program also provides
payments for skilled nursing home
care and other services in an ex-
tended-care facility after hospitaliza-
tion, outpatient hospital diagnostic
services, and home health services.
Specifically, beginning in July 1966,
the hospital insurance plan will pay
the cost of covered services for the
following hospital and posthospital
treatment and care:

1. Up to 60 days in a hospital
(except for the first $40) and all but
$10 per day for an additional 30
days during each spell of illness. (A
“spell of illness™ begins on the first
day the individual receives covered
services in a hospital; it ends after
he has been out of a hospital or ex-
tended-care facility for 60 consecu-
tive days.) There is a lifetime limit
of 190 days in mental hospitals.

2. Up to 20 days in an extended-

26 PF REPORTER/September, 1966

care facility (such as a skilled nurs-
ing home or convalescent section of
a hospital which meets the require-
ments of the law) and all but $5
per day for an additional 80 days for
cach spell of illness. Services in an
extended-care facility are covered
only if the individual has stayed in
a hospital for at least 3 days, and
only if he enters the extended-care
facility within 14 days after leaving
the hospital. (This portion of the
program is cffective Jan. 1, 1967.)

3. Up to 100 home visits by
nurses or other health worker from
a home health agency (not doctors)
in the 365 days following the per-
son's relcase from a hospital (after
a stay of at least 3 days) or from an
extended-care facility.

4. Eighty percent of the cost of
outpatient diagnostic tests in a hos-
pital (after the first $20) for each
20-day period of diagnostic testing.

Services covered in a hospital or
extended care facility include the
cost of room and board in semipri-
vate accommodations, ordinary nurs-
ing services, and cost of drugs, sup-
plies, and most other items of serv-
ice furnished for patients in hospitals
and extended-care facilities.

Medical Insurance

The second kind of insurance pro-
vided in the Medicare program is
medical insurance. This insurance,
unlike health insurance, is volun-
tary. Beginning in July 1966, those
persons 65 or over who desire to
have medical insurance must pay $3
per month, to be matched by a like
amount from the Federal Govern-
ment. This monthly cost may be-
come higher in the future, depending
upon the total cost of the program
as it develops.

Beginning in July 1966, the medi-
cal insurance will provide the partic-
ipant assistance in paying for the
following medical services:

I. Physicians’ and surgeons’ serv-
ices in the hospital, doctor’s office,
home, or elsewhere. The individual
may choose his own doctor.

2. Up to 100 home health visits
under an approved plan ecach year
with no need for prior hospitaliza-
tion. This is in addition to the 100
visits provided under the hospital
insurance program.

3. Other medical and health serv-
ices, such as diagnostic services,

X-ray or other radiation treatments,
surgical dressings, splints, casts, and
rental of medical equipment.

In each calendar year, the medical
insurance plan pays 80% of the
remaining reasonable charges for
the above services after the individ-
ual has paid the first $50. For ex-
ample, if the total annual medical
charges are $200, the individual will
pay $50, leaving a balance of $150.
The insurance will then pay 80% of
$150, or $120, leaving $30 for the
individual to pay. Thus, if the indi-
vidual has a $200 medical bill, he
will pay $80. The insurance pays
the remaining $120.

It should be noted that the hospi-
tal insurance alone does not cover
the cost of physicians™ and surgeons’
services, including pathologists, ra-
diologists, and anesthesiologists in
the hospital. However, the optional
medical insurance (at $3 per month
cost) will help pay for these services.

Not covered under either program
are these services: routine physical
checkups, eyecglasses, hearing aids,
private duty nurses, custodial care,
and personal services such as tele-
phones or TV sets in hospital rooms.

Under the hospital insurance plan,
drugs are covered only when they
are furnished to a patient in a hos-
pital or extended-care facility. Un-
der the medical insurance program,
drugs are covered only when admin-
istered by a physician. They cannot
be self-administered.

Social Security Benefits

As was stated, the two insurance
programs, grouped under Medicare,
are the results of the 1965 Congres-
sional legislation. However, social
security offers other benefits which
are often not clearly understood by
the employer or his employee.

To obtain cash benefits for him-
self or his family, or for his survi-
vors to receive payments in event of
his death, the worker must accum-
ulate credit for a certain amount of
work done under social security.
This credit may have been accrued
at any time after 1936. The amount
of work required for payment is
given in years. Actually, most em-
ployees get credit for one quarter-
year of work if they are paid $50 or
more in covered wages in a three-
month calendar quarter. Four quar-




ters are counted for any full year in
which a person has earned $400 or
more in self-employment income or
cash wages for farm work.

To be fully insured — that s, to
gain maximum benefits—the worker
must have worked under social se-
curity long enough to attain the
prescribed credits. Just how much
credit a man must have to be fully
insured depends upon the year he
reaches age 65 (62 for a woman).
For example, to be fully insured, a
man who reached 65 (or died) in
1957 or earlier needed to have
worked 1%2 years under social se-
curity. If he reached 65 in 1958,
he needed credit for 1-34 years. For
each succeeding year, add %4 year
of credit. Thus, a man would need
to have worked 2 years under social
security to be fully insured if he
reached 65, or died, in 1959. To
illustrate the scale of credit years,
to reap maximum benefits for him-
self (or for his survivors) a man
would have had to work under social
security for 334 years if he reaches
65 or dies in 1966. If he reaches 65
or dies in 1971, he would have had
to have been under social security
5 vyears. Thus, for present day
younger people, if a man reaches
65 or dies in the year 1991 or later,
he will have had to have worked un-
der social security 10 years. No one
needs to work beyond ten years un-
der social security to receive maxi-
mum benefits.

Old-Age Retirement Benefits

Under present law, monthly bene-
fits are payable. to retired male work-
ers at age 65, and to female workers
at age 62. Men may receive reduced
benefits at age 62. Benefits may be
paid to dependents as follows: a wife
or dependent husband age 62 or
over; children under 18, or up to
22 if in full time attendance at
school; disabled children over 18
who became disabled prior to their
18th birthday; a wife at any age if
she has children in her care.

Survivors’ Benefits

Upon the death of an insured
worker, monthly benefits are pay-
able to a surviving widow, or de-
pendent widower age 62 or over.
A widow may elect to receive re-
duced benefits at age 60. Death ben-
efits are also avaiiable to children

under 18, or up to 22 if in full time
attendance at school. Disabled chil-
dren of any age may receive death
benefits if they become disabled be-
fore reaching 18. These benefits are
payable to a mother who has chil-
dren in her care, and to dependent
parents. A small lump-sum death
benefit is also paid.

Disabijlity Benefits

Disabled workers under 65 and
their dependents may be paid month-
ly benefits in the same way as de-
pendents for old-age benefits. A per-
son is considered to be disabled if he
has a mental or physical condition
that is expected to last or has lasted
for at least 12 months, or is expected
to result in death.

Because nine out of ten American
working people are now under social
security, and because the system is
designed to cover all gainfully em-
ployed persons, regardless of income
level or type of employement, this
review of social security is presented
in simplified form for both the em-
ployer and employee. Social security
benefits are today often the largest
—perhaps only—source of income
for the worker and his family after
his retirement, death, or disability.
At the end of February 1966, more
than 21 million people were receiv-
ing over $1% billion monthly in
social security benefits. Every one
is paying for these benefits from his
wages withheld each payday. It
therefore is important for every em-
ployer to understand the program,
both for his own edification and for
explanation to his employees.

Equal Rights Legislation

Proponents of civil rights and
equal opportunity in employment re-
ceived their most significant boost in
American history when the Congress
enacted the Civil Rights Act of
1964. Under Title VII of this act,
the Equal Employment Opportunity
Commission was established to as-
sure that all Americans will be con-
sidered for hiring, firing, and promo-
tion on the basis of their ability and
qualifications, without regard to race,
color, religion, sex, or national
origin.

Major Groups Covered Under Title ViI

Under Title VII, the Commission
is concerned with four major groups:

employers, public and private em-
ployment agencies, labor unions,
and joint labor-management ap-
prenticeship or training programs.
Beginning July 2, 1965, Title VII
applied to employers of 100 or more
persons, labor unions with 10 or
more members or which operate hir-
ing halls, and employment agencies
dealing with employers of 100 or
more persons.

However, on July 2, 1966, Title
VII applies to those with 75 or more
employees or members. On July 2,
1967, it will apply to those with 50
or more, and on July 2, 1968, it
becomes applicable to those with 25
or more employees or members.

Among those not covered by the
provisions of the Civil Rights Act
are local, state, and federal agencies,
government-owned corporations, In-
dian tribes, religious organizations
in which the employee is engaged in
religious activities, and educational
institutions in which the employee
performs work connected with the
primary activities of the institution.

What the Law Means to Employers

The basic obligations imposed
upon employers are delineated in
Section 703(a) of the Civil Rights
Law. Provisions of this section make
it unlawful for an employer to do
any of the following:

1. Fail or refuse to hire or dis-
charge any individual or otherwise
discriminate against any individual
with respect to his compensation,
terms, conditions, or privileges of
employment because of his race,
color, religion, sex, or national ori-
gin.

2. Limit, segregate, or classify
employees in any way that would
deprive any individual of employ-
ment opportunities or otherwise ad-
versely affect his status as an em-
ployee because of his race, color,
religion, sex or national origin.

There are exceptions to the above
unlawful employment practices.

1. Religion, sex, or national ori-
gin is a bona fide occupational qual-
ification reasonably necessary to the
normal operation of the business or
enterprise.

2. An educational institution
owned or supported by a religion
employs members of that religion.

3. The persons discriminated
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against are members of the Com-
munist Party or a Communist-front
organization.

4. The employer is subject to a
government security program and
the person(s) involved does not have
a security clearance.

5. A business operating on or
near an Indian reservation accords
preferential treatment to Indians.

6. The different standards of com-
pensation or terms and conditions of
employment are applied pursuant to
a bona fide seniority system, merit
system, or other ‘system that meas-
ures earnings by quantity or quality
of production, or that results from
the fact that employees work in dif-
ferent locations.

7. The employer acts upon the
results of a professionally developed
ability test that is not designed or
intended to be used to discriminate.

8. Differentiation in pay based
on sex are authorized under the
terms of the Equal Pay Act of 1963.

Employers may not discriminate
against any individual because of
race, color, religion, sex, or na-
tional origin in admission to or em-
ployment in any apprenticeship,
training, or retraining programs.
Further, the employer cannot dis-
criminate against any employee be-
cause that employee has opposed
an unlawful practice under the Act,
or because he has testified, assisted,
or participated in an investigation,
proceeding, or hearing.

Finally, in any advertising by em-
ployers, labor unions, or employ-
ment agencies, it is unlawful to
print or publish any employment
notice or advertisement that indi-
cates any preference, limitation,
specification, or discrimination based
on race, color, religion, sex, or na-
tional origin. Again, however, there
is an exception where religion, sex,
or national origin is a bona fide
job qualification for employment.

What The Law Means

The purpose of Title VII is to
protect employees against any dis-
crimination involving the employ-
ment relationship based upon race,
color, religion, sex, or national or-
igin. The protection extends far
beyond mere hiring. Subject to ex-
ceptions that have been stated, em-
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ployees are protected against the
following:

1. Refusal by an employer to
hire or a refusal by an employment
agency or labor union to refer for
employment.

2. Discrimination with respect to
compensation, terms, conditions, or
privileges of employment.

3. Limitation, segregation, or clas-
sification by an employer in such
a way as to deprive employees of
employment opportunities or other-
wise adversely affect their status as
employees.

4. Discrimination by employers,
labor unions, or joint labor-manage-
ment committees in admission to or
employment in apprenticeship, train-
ing, or retraining programs.

5. Discriminatory classifications
or referrals by employment agencies.

6. Exclusion or expulsion from
membership, or other discriminatory
treatment, by a labor union.

Enforcement Of Rights

The equal rights law, in Title
VII, established an Equal Employ-
ment  Opportunity  Commission,
composed of five members, It is the
function of this commission to in-
vestigate and act on any charge of
unlawful employment practices.

If a person makes such a charge
and resides in a state that does not
have a fair employment statute, the
aggrieved individual files an unlaw-
ful-employment-practice charge with
the Commission. The charge must
be made in writing under oath. A
member of the Commission who
has reasonable cause to believe that
a violation has occurred may also
file a charge in writing. In either
event, the charge must be made
within 90 days after the alleged un-
fair practice occurred.

The Commission will first provide
the employer, employment agency,
or labor union with a copy of the
charge, which cannot be made pub-
lic. It will then investigate the
charge. If the charge is found to
be true, the Commission will at-
tempt to eliminate the unlawful
practice through informal confer-
ences, conciliation, and persuasion.
If after 30 days no voluntary com-
pliance by the accused is obtained
by the Commission, it may extend
the time limit to 60 days if it ap-
pears that a satisfactory agreement

can be reached. If there is still no
agreement, the aggrieved individual
may file a civil action against the
accused employer, agency, or labor
union in the appropriate federal dis-
trict court. The case will be de-
cided and the court will direct such
affirmative action as it sees fit. If
the allegation is true, the court may
require the accused to rehire the
aggrieved person, or reinstate him,
with or without back pay. If the
accused fails to comply with the
court order, he will stand in con-
tempt, and may then be subject to
criminal action,

Where an individual state has a
fair employment practices law, the
aggrieved person must first file his
charge through the state commis-
sion or appropriate agency. The
Federal Commission has authority
to enter into a cooperative agree-
ment with the state or local agency,
under which agreement the Fed-
eral Commission will relinquish all
or part of its enforcement function
to the state agency. The Federal
Commission cannot act, nor can the
aggrieved file a charge with the
Federal Commission, until after 60
days after the beginning of pro-
ceedings on the charge by state or
local agencies.

All but three of the states have
fair employment practices laws, al-
though six states have laws which
provide only for criminal remedy
of unlawful employment practices.
The Equal Employment Opportun-
ity Commission will not defer to
these six states, but will assume im-
mediate jurisdiction when a com-
plaint is filed.

Conclusion

This article obviously is a radical
departure from the usual technical
articles found in PF REPORTER.
However, with the recent, highly
significant changes in legislation gov-
erning’ income tax, social security,
and civil rights—and with additional
legislation certain to come—it seems
appropriate that information media
of all categories supply to employer
and employee alike not only tech-
nological data, but whatever other
information that may assist in the
sustained efficient operation of an
independent  business, enterprise,
corporation, or industry. A




TUBE and TRANSISTOR DATA

3A3A

High-Voltage Rectifier
Fil.=3.15V @ .22A
PIV-30KV @ 2.0 ma

4KES8
VHF Converter
Fil—4.5V @ 0.6A (11 sec)

41LJ8
VHF Converter
Fil.—4.3V @ 0.6A (11 sec)

5HZ6
FM Detector
Fil.—4.75V @ 0.6A (11 sec)

6JU6
Horizontal Qutput
Fil.—6.3V @ 1.6A

9QL
NOVAR

6J76
Horizontal Output
Fil.—6.3V @ 1.5A

6LQ8

Pentode—Video Amplifier
Triode—General Purpose
Fil.—6.3V @ 0.775A

6MB8

Pentode—Burst Amplifier
Triode—Video Amplifier
Fil.—6.3V @ 0.4A

6MG8
General Purpose
Fil.—6.3V @ 0.45A

11THM7
Video Amplifier
Fil.—5.5/11V @ 0.6/0.3A

RECEIVING TUBES

9BF
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12MD8
Chroma Matrix Amplifier
Fil.—12.6V @ 0.45A (11 sec)

21KQ6
Horizontal Output
Fil.—21.5V @ 0.45A

23JS6A
Horizontal Ouput
Fil.—23.6V @ 0.6A (11 sec)

24JE6A
Horizontal Output
Fil. 24.0V @ 0.6A (11 sec)

9QL
NOVAR
TRANSISTORS
o

AF124 E(e o|C 25B43 E C

FM IF Amplifier Sync Separator

PNP—Germanium NPN—Germanium

CASE

E C ; C

2SB175A
AGC Keying Audio Amplifier
PNP—Germanium CASE PNP—Germanium

E C

2SA103 25B202
Audio IF Amplifier Vertical Oscillator
PNP—Germanium DOT/KEY PNP—Germanium
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258232

Horizontal Amplifier
PNP—Germanium

25B275

Horizontal Qutput
PNP—Germanium

258368V

Horizontal Driver
PNP—Germanium

258408

Horizontal Oscillator
PNP—Germanium

258425

Vertical Qutput
PNP—Germanium

C

DOT/KEY

2SC58A
. Video Amplifier
N'F’N—Si;’::onI E@C

DOT/KEY

25C154

Video Amplifier

NPN—Silicon E C
25C179

Sync Amplifier E C
PNP—Germanium

DOT/KEY

25C206

Video IF Amplifier

E C
25C208

Video IF Amplifi

oo E C
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25C291 25C313
Horizontal Driver UHF Oscillator
NPN—Germanium NPN—Silicon
B (CASE)
25C293 E C 25C518
Vertical Qutput Horizontal Output
NPN—Silicon PNP—Germanium
25C299 E 2SD30
Vertical Output AGC Amplifier
NPN—Silicon NPN—Germanium DOT/KEY

A

FAMOUS

ZENITH QUALITY
TBE S for greater reliability, longer life

TV Picture Tubes

A complete line of more
than 200 top-quality tubes.
For color, black-and-white,

or special purposes.

Zenith black & white replacement picture tubes are made only from new parts
and materials except for the glass envelope in some tubes which, prior to reuse,
is inspected and tested to the same high standards as a new envelope. In Color
tubes the screen, aperture mask assembly and envelope are inspected and tested
to meet Zenith's high quality standards prior to reuse. All electron guns are new.

BUILT TO THE QUALITY STANDARDS
OF ZENITH ORIGINAL PARTS

*“*Royal Crest’’ Circuit Tubes

A full line of more than 875 tubes ...
the same quality tubes as original Zenith
equipment. Your assurance of the
world’s finest performance.

A

r N

1

Order all genuine
Zenith replacement
parts and accessories
from your Zenith
distributor.

l”l ,” The quality goes in before the name goes on®
®
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Chuck Gravina
. just learned how to

plan his profits
the easy way.

It wasn't hard at all. Chuck took advantage of the all-new expanded Philco
Tech-Data & Business Management Service. He received all the facts in the mail,
liked what he read, subscribed and received Philco’s Profit Planning kit free.

The kit contains a 24-page guide on profit planning, plus an accurate,
casy-to-use profit calculator. Philco designed 1t espectally {or service-businessmen
like you. You get practical, usable information that can help you make
your business more profitable.

And Chuck’s subscription means a wealth ol factory-accurate new product
manuals — mailed directly to him. So you'll know about the new products
before they reach the retailers. You'll get monthly information on business
management and customer relations. And, of course, you'll receive a full year's
subscription to your Philco Service Businessinan’s magazine.

Chuck Gravina knew a good program when he saw it. And he subscribed.
How about you? Shouldn’t you subscribe right now and start planning your own
profits for 19677 Philco is mailing all the dctails to thousands of
scrvice-businessmen right now. Watch your mail for all the information. And if
you'd like any additional facts, talk to your Philco Distributor or contact
Parts & Service Department, Philco Corporation, Tioga & "C” Streets,
I’hilndclphia, Pa. 19134,

PHILCO

P s
‘ A suasIDIARY OF W7 (_//‘/é e sy

New...just off the press. Philco’s parts catalogue and
reference guide. It includes valuable technical information
plus Philco’s °66/°67 “Parade of Values.” Free gift

offers. Get your copy now from your Philco Distributor.

Circle 9 on literature card
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You can make good money in
multiple TV antenna systems. The
demand for these systems is at an
all time high, primarily because of
one factor: color TV. Last year
pointed up the tremendous growth
of color TV. During 1965, for the
first time, more money was spent
on color receivers than on black-
and-white sets.

Most people who buy color sets
nced new antennas to get good re-
ception. Further, most people who
buy color sets already own one or
more black-and-white TV sets.
Thus, they need a home antenna
system capable of serving several
TV sets.

The TV technician interested in

SWAY SPLITIER
8 5

by Lon Cantor

entering the multiple TV antenna
system field will also find lucrative
markets in small motels, apartments,
and schools. (With the spread of
educational TV, many schools
throughout the country are being
equipped with TV antcnna  sys-
tems.) But the most obvious pros-
pects at the present are TV dealers.
Many dealers are still limping along
with inadequate antenna systems.
They should be made aware of the
fact that a professional antenna sys-
tem can be an indispensable sales
tool. It makes an exceptionally good
system to supply excellent color sig-
nals to a number of color sets simul-
taneously. Yet, unless the dealer
demonstrates excellent pictures, his

— — < MAE: 'WIN LE&D

TTm——_MATHHING

i = TRARSTORMIR

. o ———
3_L-| = k-5l

-~ RO-3RI

-
WALL FLARL .~
MATCHERG <

TRARSFORNER T

Fig. 1 Typical home TV antenna system using 4-way splitter.
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sales may be seriously hampered.

Inertia is probably the main rea-
son so many dealers put up with in-
adequate showroom systems. No
one has ever offered to sell them
a professional system. However, in
the arcas where technicians have
made a concerted sales effort, re-
sults have been gratifying.

Here are some pointers on selling
multiple system to TV dealers:

1. Make up a basic system pack-
age and price that you can sell—
with minor variations—to all deal-
ers in your area.

2. Show the dealer the inadequa-
cies of his present system in terms
of picture quality. Point out color
smears, ghosts, interference, etc.

3. Explain the advantages of a
professional TV system. Tell the
dealer how important it is for him
to demonstrate the best possible
quality in color pictures.

4. Offer to tie in antenna sales
with the dealer’s sct sales. That is,
give him a price for installing a good
antenna system in the customer’s
home. In this way, the dealer can
promise the customer that the pic-
ture he gets in his home will be as
good as those he sees in the store.
Both the dcaler and the TV techni-
cian can profit from these sales.

5. Offer him a professional sys-
tem capable of handling his entire
sales floor at a specific price.
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Fig. 2. Mast-mounted preamplifier.

6. Once you have sold a show-
room system, use it as a case history
to sell others. If possible, get a testi-
monial from the dealer stating that
his color sales have increased by
X% since installing your system.

It is a little more difficult to sell
multiple systems to motels, apart-
ment houses, and schools, but often
these prospects will buy, once it be-
comes known that you are capable
of handling them. As for home sys-
tems, you should attempt to sell
them on every service call.

Fig. 1 shows a simple home TV
antenna system, handling up to four
TV sets. Notice that coaxial cable
is used, although shielded twinlead
could also be used.

Every multiple system, of course,
starts with the antenna. No system
can be better than its antenna. While
the antenna signal can be amplified
its quality can ncver be improved.
Antennas for multiple systems are
similar to those used with single-sct
systems, except for the following
considerations:

1. The bigger the system, the bet-
ter the antenna you can use. If an-
tenna cost is to be amortized over a
large number of TV sets, your cus-
tomers can afford to spend a little
extra for it. There are special, rug-
gedized antennas made specifically
for multiple TV systems, but it is
not essential to use these.

2. You can’t use a rotor on a
multiple TV system. Adl TV sets
connected to the system must bc
capable of receiving all channels;
and unless all channels are received
from the same general direction,
you must use more than one an-
antenna. Antennas can be combined
with hybrid splitters or couplers.

ANTENNA

—_—— heded - A

PREAMPLIFIER
FOWER
SUPPLY
AV LV ’
2 TERMINATIO T30 TERMINATION
. T3 TERMINATY Nﬂ ral
&
KITEHER = PATIO — BEDROOM = BEDROOM = BEDROOM
&
2-WaY
SPLITTER .
DINING LiVING
ROOM ROOM BASE!QENT 1 DEN — PLAYROOM
#

Fig. 3. Elaborate home system with tapoffs in each room.

3. Special pains should be taken
to make the output of the antenna
clean and ghost-free. Special filters
and traps are available to eliminate
many kinds of interference. Anten-
nas can be stacked and phased to
eliminate ghosts. (See “Phasing
Multiple-Antenna Systems,” July "65
PF REPORTER).

A small multiple system in a good
signal area does not require a pre-
amplifier. A four-way splitter, plus
a matching transformer for each TV
set, will usually provide satisfac-
tory performance. Each TV set in
the system shown in Fig. 1 will get
approximately half as much signal
voltage (—6 db) as would a single
set, connected directly to the anten-
na. In many areas, this 6-db loss
would be tolerable. However, where
signals are not strong, a preampli-
fier will be required. The preampli-
fier (shown in Fig. 2) fits into the
system between the antenna and
the four-way splitter.

Fig. 3 shows a more elaborate
home TV system. Notice that it
provides an antenna outlet in every
room of the home, plus the base-
ment and patio. Of course, it’s not
likely that any of your customers
will have ten TV sets in their home.
But many people do have portable
sets, as well as FM radios. The
home system can be sold on the ba-
sis of flexibility. Point out to your
customer that it is pleasant to move
a TV set into a child’s bedroom
when he is sick, or to watch TV on

the patio during summer evenings,
or to bring the stereo FM receiver
into the basement for a party.
The antenna signal is amplified
by a broadband, high-gain pream-
plifier. The output of the amplifier
is then split into feeder lines. Al-
though the system shown in Fig. 3
uses a two-way splitter, you can
also use a four-way splitter if four
feeder lines make the job easier to
install. This will be determined by
the layout of the house. Each room
is then equipped with a tapoff. The
tapoff is connected in parallel to
the feeder line with a small portion
of the feeder line signal going
through the tapoff to each TV set.
There are two basic kinds of tap-
offs: 75-ohm output and 300-ohm
output. All tapoffs have an input im-
pedance of 75 ohms, but their out-
put may be either 75 ohms, to match
coaxial cable, or 300 ohms, to
match twinlead. The advantage of a
300-ohm output is that no matching
transformer is needed to match the
output of the TV set. However,
twinlead can pick up direct signals,
while coax is shielded..In deep sub-
urban or fringe areas, you can gen-
erally get away with 300-ohm out-
put tapoffs. In strong signal areas,
you will have to use 75-ohm outputs
and a separate, set-mounted, match-
ing transformer to eliminate ghosts.
The system shown in Fig. 3 can
be adapted to small motels and
apartment houses. In either case, an

e Please turn to page 75
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servicing HIGH-QUALITY SOLID-STATE equipment

In the consumer-electronic prod-
ucts servicing and maintenance in-
dustry, it is widely recognized that
1965 was the year in which color
TV sales attained a respectable po-
sition. Not so widely recognized or
realized is the fact that 1965 was
the year in which solid-state devices
received general acceptance by prime
manufacturers in their quality lines.
It is true that these same manufac-
turers were content and willing to
produce small portable transistor ra-
dios, but when it came to high-fi-
delity audio or FM equipment vac-
uum tubes were still preferred. In
fact, as late as 1963 some design
engineers for several top-quality
firms authored technical papers
espousing the superiority of tubes in
high-quality equipment. Apparently,
many of these same firms now seem
to be the most enthusiastic users of
transistors in Hi-Fi audio, FM and
multiplex equipment.

The almost zerobackground noise
level, the absence of residual hum,

36 PF REPORTER/September, 1966

by Allan F. Kinckiner

and the clean tone qualities charac-
teristic of well designed solid-state
amplifiers are all apparent to the
buying public. The compactness, the
cooler operation, the greater expec-
tancy of trouble-free long-life opera-
tion, and other strictly technical fea-
tures are not so apparent. They do,
however, make strong selling points
when properly advertised. All of
these factors added together helped
to produce, in 1965, tremendous
sales of solid-state AM-FM tuners,
stereo and multiplex FM, high-pow-
er Hi-Fi amplifiers, and high-quality
record players.

Because solid-state equipment is
more nearly trouble-free than similar
equipment using vacuum tubes, it
might be supposed that the switch
to solid state has reduced business
for service and repair shops. This
has not been the case—shops spe-
cializing in Hi-Fi, stereo, and FM
tuner servicing are busier than ever.
There are numerous reasons why this
is true: (1) Transistors DO become

noisy, leaky, weak, or shorted just
as tubes do, although with a lower
failure incidence. (2) Modifying this
failure incidence ratio somewhat is
the fact that several transistors are
frequently used to perform the same
function that one tube can perform;
i.e., the use of three transistors for
RF, oscillator, and converter in FM
front ends, whereas one twin triode
can perform the same duty in tube-
equipped units. (3) A transistor fail-
ure invariably results in a shop job,
while a tube failure often results in
a “do it yourself” repair by the cus-
tomer, (4) Capacitors, resistors, coils,
ete., in solid-state equipment have
about the same rate of failure as
similar components in tube equip-
ment. (5) Because of the lower noise,
residual hum levels, and cleaner tone
found in new solid-state equipment,
the customer is more critical of slight
deficiencies and therefore more de-
sirous of obtaining repairs. (6) The
inclusion of AFC, stereo indicators,



We set out to give

you the industry’s
outstanding VOM value.

We succeeded.

Only the B & K Model 175 VTVM
has a built-in battery eliminator
—no ohmmeter battery re-
quired! B & K Model 175 fea-
tures Transit-Carry — reducing
possibility of a bent meter in-
dicator. In addition, B&K built
into this VTVM a totally reliable
protection system. The meter
movement cannot be damaged
from application of a wrong in-

Leave it to B & K engineering
know-how to create a Volt-
Ohm-Milliammeter that puts
you a jump ahead of your com-
petition—helps make your job
more rewarding and profitable.
Only B & K Model 120 VOM
offers a 2 ohm center scale,
burnout-proof meter movement,
a polished mirrored scale plus a
total of 61 ranges! Model 120
VOM ranges start lower . . . and
go higher than other instruments
of similar size and type, making
transistor servicing far easier. It's

put voltage. Looking for the in-
dustry’s outstanding value in
VTVM application? Look to B&K
Model 175, only $59.95, net.

B

Where Electronic Innovation
Is A Way Of Life
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true. B&K brings you the indus-
try’s outstanding VOM value—
Model 120 VOM, and prices it
right! Only $51.95, net.

B

Division of Dynascan Corporation
1801 W. Belle Plaine
Chicago, lllinois 60613

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.
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Fig. 1. Voltages on typical transistor.

and tuning meters in  high-quality
tuners creates a fair share of service
work, because many customers rely
heavily on these auxiliary features
and will demand service when thev
are below par,

Servicing

Until quite recently, texts con-
cerning the servicing of transistor
cquipment used the “compare tran-
sistors to tubes™ approach, in which
the collector, basc, and emitter are
compared to the plate. grid, and
cathode, respectively. Later  texts,
however, deny the validity of the
“transitor vs. tube” approach; they
favor the “transitor is a different
breed” approach, in which transis-
tors are not to be compared to tubes,
Also, the voltage, current, and re-
sistance  parameters of transistors
should be learned and understood
without comparison to vacuum tubes.

Neither approach is altogether
right or wrong, depending on the

.
2l

VIvm

)

COMMON

=
28

——

Fig. 2. Components producing a potential between common or ground of
equipment and common lead of VIVM.

troubleshooting procedures of the in-
dividual technician. The technician
who limits troubleshooting of vac-
uum-tube equipment to voltage and
resistance checking will probably use
the same technique with transistors;
however, he must learn the voltage
and resistance parameters that are
peculiar to transistors. The technician
accustomed to troubleshooting tube
equipment using signal injection and
scoped signal traces can use the
“comparc transistors to tubes” ap-
proach, because signal-handling char-
acteristics of tubes and transistors
are comparable. A combination of
the two approaches is actually the
most effective and efficient proced-
ure; a scope orinjected signal should
be employed to locate the defective
stage, after which voltage readings
are taken at transistor clements in
that stage.

In rcading voltages on transistors
in line-powered equipment (the type
discussed in this article), 2 VOM of-
fers more flexibility and safety than a
VTVM. Fox example, with a VOM,

LEFT AF
CHANNEL '—4 POWER

FM FM
RF AMP DETECTOR
0sC AND
MIXER MULTIPLEX
——on,_, | AMANDFM
——0 IF'S
AM
RF AMP AM
0sC DETECTOR
MIXER

—

AF AMP AMP SPEAKERS

RIGHT AF

CHANNEL [ POWER |—»

AF AMP AMP | SPEAKERS
PHONO
AND
PREAMP

Fig. 3. Block diagram of multi-function equipment aids troubleshooting.
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voltages can be read directly between
clements, or voltage on the elements
can be read with respect to ground
(sce Fig. 1). In using a VITVM, the
transistor clement voltages should be
recad only with respect to ground.
Fig. 2 explains why. The transistor
circuit in Fig. 2A is powered by a
rectified DC obtained from a sec-
ondary of a power transformer. Note
that the primary of the power trans-
former has a buffer capacitor from
the AC line to DC common or
ground. The VTVM (Fig. 2B) is also
powered by DC obtained from a
rectificr in the secondary winding of
a power transformer. Note again that
the primary of the power transtormer
also has a buffer capacitor between
the AC line and DC common. Ac-
tually. there will be a potential be-
tween the common or ground of the
solid-state equipment and the com-
mon of the VIVM. Therefore, if
the VIVM’s common is applied to
the basc of a transistor, this poten-
tial is capable of destroying the tran-
sistor. The potential depends on the
VIVM and the equipment being
tested. In some combinations the po-
tential is only a very mild electro-
static charge; in other cases it can
be a measurable AC voltage. Em-
ploying a line-isolation transformer
to power the solid-stiate equipment,
or placing one between the line and
the VIVM, will virtually climinate
danger arising from this condition.

Another feature favoring the VOM
is the accuracy of reading transistor
bias. Refer again to Fig, | to ob-
tain a bias voltage reading, the volt-
age from emitter to ground is read
first. Next, voltage from base to
ground is read; the difference be-



we looked into your future, then
created the'little corporal, a most

remarkable CRT tester.

B & K has done it again . . . put you a
“jump ahead” by looking into your future
.. . your problems, your needs. This is
the “Little Corporal,” the CRT Rejuve-
nator and Checker, designed to provide
maximum obsolescence protection by
providing continuously variable voltages
for all CRT elements. You can make the
most accurate possible tests, even on
future CRT types, because the heater

A Division of Dynascan

Where Electronic Innovation
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voltage is metered and is continuously
variable from O to 13 volts with any tube
heater current. And, using the required
adaptors, you can test and correct all
tube, transistor or integrated circuit
black and white and color picture TV
tube troubles (including GE 11” color and
imported color tubes) in a few minutes

. in the home or on the bench . . .
without removing tubes from the TV set.

FuNcrigy
Curgy,

M5 $1c30g

1
Shopyy b

Heargy
A0 sygy

orp

You can give new life to weak or in-
operative picture tubes —prove to your
customers their need for new tubes.

The “Little Corporal,” another product
of B & K electronic innovation, carries
the B & K Professional Servicing Equip-
ment emblem, your assurance . . . your
customers’ assurance . . . that you use
the finest equipment made.
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NEW! 17TH EDITION

of the world-famous

TADI HANDBOOK

¢ the most comprehensive
how-to-build-it source

¢ top problem-solver for
builders of practical equipment

Completely revised and enlarged by
William I. Orr, W6SAL This is the com-
prehensive communications manual which
is the industry standard for electronic
engineers, technicians, and advanced
radio amateurs. Explains in authoritative
detail how to design and build all types of
radio communications equipment.

NEW HOW-TO-BUILD DATA

The new 17th Edition of the RADIO
HANDBOOK presents design data on
the latest amplifiers, transmitters, re-
ceivers, and transceivers. Includes great-
ly enlarged sections on single-sideband
equipment and design, and semiconduc-
tors. Gives extended coverage to r-f
amplifiers, special vacuum-tube circuits,
and computers All equipment described
is of modern design, free of TVI-pro-
ducing problems.

THOROUGHLY REVISED & UPDATED

Provides a complete understanding of
the theory and construction of all mod-
dern circuitry, semiconductors, anten-
nas, power supplies; full data on work-
shop practice, test equipment, radio
math and calculations. Includes aspects
of the industrial and military electronics
fields of special interest to the engineer
and advanced amateur. The 17th Edi-
tion of the RADIO HANDBOOK pro-
vides the broadest coverage in the field
—complete information on building and
operating a comprehensive variety of
high-performance equipment. All data
is clearly indexed. 832 pages; 614 x 914";
hardbound. Invaluable for electronic
engineers, designers, builders, amateurs,
and technicians.

@ SPECIAL PRE-PUBLICATION
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PFE~9, New 17th Edition RADIO HANDBOOK.
Special Pre-Publication Price
Until Sept. 30, 1966, Only........... $10.95

(After Sept. 30, 1966, regular price will be $12.95)

Available also in Spanish and Italian editions.

Order from your electronic parts
distributor or send coupon below.

E,
r-,. EDITORS and ENGINEERS, Ltd. ]
' [

IDShlp me PFE-9, the new 17th Edition RADIO HAND-I
I BOOK at the special pre-publication price of $10.95.|

I $-__ _ enclosed. O Check 0O Money Order I
IName |
IAddress {
[-City State Zip J

40 PF REPORTER/September, 1966

tween the voltages is the bias. Since
these voltages must be read on a
one and one-half voltrange (atleast),
reading to tenths of a volt is not
easy, but this should be done when
reading transistor bias with a VT-
VM. Reading this same bias directly
from base to emitter is done more
accurately using a VOM, and if the
VOM has a one-volt or one-half
volt scale, accuracy is enhanced con-
siderably. The cxtremely high input
impedance of a VIVM has some
advantages, but a VOM with a sen-
sitivity of 20,000 ohms per volt (or
better), is sufficient for solid-state
voltage readings.

Logical Suspicions

Multifunction equipment, such as
the solid-state reccivers and amplis,
fiers under discussion, can be con-
sidered in scctions and drawn in
simplified block diagrams like Fig. 3.
Considering it in this way leads to
the “logical-suspicion™ approach in
troubleshooting. Thus, if one audio
channel is weak, dcad. or distorted
on both phono and sterco FM, sus-
picion would logically fall on the
audio amp or audio-output. If. how-
ever, the condition existed only on
phono or sterco FM. first the phono
cartridge. then the phono preamp
stage, or the FM detector/multiplex
stage would logically be suspected.
An AM complaint would cast sus-
picion on the AM-FM. oscillator,
mixer, and the AM detector stages.
FM trouble would be suspected as

=] RV LYY
(aiT1363
Lo 7.7

arising in the FM-RF, oscillator,
mixer, or the FM detector/multiptex-
stages. Complaints concerning both
AM and FM would cast logical sus-
picion on the FM & AM-IF stages.
In some receivers all IF stages are
not used for both AM and FM am-
plification, which will, of course,
slightly modify suspicion. The nature
of some complaints scatters suspi-
cions while other types of complaints
will pinpoint suspicions more closely.
In many cases, the more closely pin-
pointed suspicions will require only
voltage rcadings. The scattered-sus-
picions type of complaint. or one
concerning the IF block where both
AM and FM are not treated simi-
larly, will call for signal-injection or
scope-tracing procedures before tak-
ing voltage readings.

Specific cases

Case No. |: General Electric Chas-
sis TU376-1.
Complaint: No AM.

Since this symptom suggested two
logical suspicions the scope was used
with the options of scoping at the
anode of the AM detector diode (see
Fig. 4), or the tank circuit of the
AM oscillator. Because the oscillator
tank circuit was more quickly iden-
tified, the low-capacity scope probe
was applied to CircuiTrace point 47.
Absolutely no signal was found at
this point. conclusively indicating a
dead oscillator stage. Correct voltages
at both collector and base of QS5, the

e Please turn to page 45
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Fig. 4. Partial block-schematic diagram of GE TU376-1.



Color comes clearer

& sales come faster

with engineered-for-color
Winegard antennas!




National Advertising!

HERE'S WHY SALES COME FASTER

TV Commercials Coast-To-Coast

Winegard has scheduled thousands of color tv
commercials to be seen from coast to coast starting

in September. They will be seen in major markets by
millions of people shopping for color tv sets. And they’ll
have all those people pre-sold on engineered-for-color
Winegard antennas, no matter which set they buy.

Bronson’s
the name,
Winegard'’s
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True, we've been telling people about engineered-for-
color Winegard antennas for more than 10 years. But it
takes more than advertising to guarantee the best pos-
sible color reception.
It takes outstanding products...engineered-for-color
antennas, amplifiers, couplers and accessories:
.engineered to capture color tv signals—and reject
interfering signals!

.. engineered to effectively reduce ghosts and snow
and fading and stripes and distortion in all recep-
tion areas—metropolitan, suburban and deep fringe!

.. and engineered to help provide perfectly balanced,
consistently natural color.

That's what you get with engineered-for-color Wine-
gard products—together with more profits and more
satisfied customers. Join Winegard this season. Call
your distributor today!

Printed in U.S.A.

AND
HERE'S WHY COLOR
COMES CLEARER
WITH
WINEGARD ANTENNA
SYSTEMS

Form F-66




Solid State
(Continued from page 40)

AM oscillator, and zero voltage at
the emitter pointed to an open tran-
sistor. Installation of a new unit re-
stored AM operation, and the scope
indicated a normal 8-volt sign across
L9 and C26. Incidentally, the GE
distributor advised that transistor
#EA16X28 is suggested as a re-
placement rather than the original
#EA15X29.
Case No. 2:
121KA.
Complaint: No FM.
The tuning meter deflected on AM
but not on FM, casting suspicion on
the FM-RF amplifier, oscillator, and
mixcr stages; but before digging in,
the schematic was carefully studied.
[t was noticed that the first transistor
in the FM & AM-IF was used only
for FM-IF amplification (see Fig. 5).
A 10.7-MHz signal injected at the
base of Q6 fed through to the speak-
ers, but the same signal applied to
the base of Q3 produced nothing.
Zero volts at the emitter of Q3 and
correct voltage at the other clements
led to the replacement of Q3. As
expected, the set returned to normal
operation.
Casce No. 3: Philco Chassis N25ST.
Complaint: No FM.

Several odd symptoms accompan-
icd the complaint in this receiver: 1.
The “no-FM” condition prevailed

RCA Chassis RC-

comerrer @) w55 v ® 5>
1 a7pf Ul 10.7MC__
5% -2,

56000
63;:!

AM IF AMP 2ND FM [F AMP

2NO AM IF
3RDFM IF

AM
CONVERTER

Fig. 5. Schematic of FM and AM-IF block of RCA RC-1218A.

only when the monaural/sterco FM
switch (M5 in Fig. 6) was in the
stereo position. In the mono-FM po-
sition, both stereo and mono-FM
signals fed through as normal mono-
FM. 2. With M5 in the stereo posi-
tion, the stereo-indicator lamp re-
mained illuminated, even when the
AM/FM selector switch was in the
AM position. All these conditions
cast logical suspicion on the multi-
plex section.

O]

The multiplex circuit operates dur-
ing both monaural FM and stereo-
FM reception. Monaural FM s re-
ceived, detected, fed through C53
to the base of Q7, through Q7 to
the emitter, through diode X29, and
through C56 to the center tap of
the secondary of L25. This audio
signal is entirely unaffected by the
windings of the secondary of 1.25
and passes through from the center
tap to the terminals of the winding,

MPX INPUT AMP 19KC AMP 38KC AMP
MPX DET K4
3 @) 39000
o T
| 3\ @ CHANNEL
0 m : 39000
MPX DET
ND »l
(NEON) .
2700 7 o r;——
2
s800 iznx @ 3
—
! @ & td wex oer SA™M < 30000
. CATH 1 ._3, 5 J @ i RIGHT
STEREO GATE ¢ L i CHANNEL
LIMITER Z MPX DET 0!
T -
B CATH
ACTIVE POWER FILTER ]
2.5V iV u R R e e B T e e
2 _Jc A 5
£
B[ 2.5V
STEREQ
MONAURAL

Fig. 6. Multiplex section of Philco Chassis N25ST.
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Color Ranger log-periodic
all-channel antennas —
only one downlead
necessary.

All-channel amplifiers
(mast or indoor mounting)
— use silicon transistors
for greatest gain.

All-channel couplers and
splitters—from the top
rated manufacturer.

Tapoffs (flush mounted),
Matching transformers
(indoor & outdoor)

—for use with

coaxial cable (75 ohm).

!’fﬁ

45 -
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GO
ALL
CHANNEL
ALL
DOWN
THE

LINE
WITH
BLONDER
TONGUE

From the tip of

the antenna

to the TV set terminals
matched components
engineered for the
all-channel and color
TV era. Sold by leading
distributors. Write for
catalog of all-channel,
color approved products.
Blonder-Tongue
Laboratories, Inc.,

9 Alling Street,
Newark, N.J.

- J




points 70 and 71. Since signals at
points 70 and 71 are equal and in
phase, they present equal signals to
the MPX detector diodes.

Diode pairs, X31-X32 and X33-
X34, conduct at all times and feed
the inputs of the right and left chan-
nels of the audio amplifiers with the
same monoaural signal that was
present at the FM discriminator.

When a stereo FM signal is re-
ceived, its audio content is detected
by the discriminator and also passes
through Q7, X29, and C56 to the
center tap of the secondary of L25.
But the two L and R signals that
comprise stereo FM are accompanied
by a 19-kHz pilot signal that is like-
wise detected by the discriminator
and fed to the base of Q7. This
pilot signal is amplified slightly by
Q7 and is coupled through L23, a
19-kHz tuned transformer, to QS8
where it is amplified considerably.
The output from the collector of Q8
is coupled through L24, another 19-
kHz transformer, to Q9. The pri-
mary of L25 is tuned to 38kHz, so
that the secondary produces two
outputs of opposite polarities, 180
degrees out of phase. With the L and
R signals at the center of the second-
ary also being 180 degrees out of
phase, either of the secondary termi-

the neon indicator. A large noise
signal of over 100 volts was found
any time M5 was in the stereo po-
sition. The signal looked like tran-
sistor noise, so Q7 was removed—
but no change. Next, Q8 was re-
moved and the noise signal vanished.
Replacing Q8 restored the set to
normal operation. It wasn’t sus-
pected that a noisy Q8 could pro-
duce enough signal to light the neon
stereo indicator. One more point
might be explained: Why the “no-
FM” condition? Apparently the
noise was capable of gating off the
synchronous detectors.

The servicing techniques and trou-
bleshooting methods discussed up to
this point will prove both effective
and time-saving. As pointed out, the
proper choice and application of test
equipment, together with a logical
method of troubleshooting, add up
to quicker servicing of solid-state Hi-
Fi audio, FM, and multiplex equip-
ment. Additional troubleshooting
aids and a discussion of audio-am-
plifier troubles will be the subjects of
Part 2. Be sure to save this issue so
that you can refer to the methods
and techniques introduced in this
portion of the article. A

ives you
, Mercury 8

» tul ONE YEAR
GUARANTEE

@ test equipment has to be

on all their test instru’r% ments_; )
: e e
e =

nals will present only one of the L or
R signals. The MPX detectors will
pass only the L or R signals that are

synchronous with the phase of the
38-kHz signals and will gate off the
L or R signal that is out of phase,
providing the right and left channels
of the audio amplifier with separate
L and R audio signals corresponding
to the audio modulation broadcast
by the station. When MS is in the
monaural position, Q8, the 19-kHz
amplifier does not operate, and there
is no 38kHz to gate off either of
the  synchronous-detector  pairs,
X31-X32 and X33-X34. Therefore,
stereo FM feeds through just like
monaural FM.

The primary winding of L25 has
a step-up ratio so that when a 39-
kHz signal is present, enough signal
will be generated to light the neon
stereo indicator. Note that a 38-kHz
signal is produced only when a 19-
kHz signal is fed to the base of Q7
and only if the stereo/monaural
switch is in the stereo position.
Knowledge of the circuit’s operation
and consideration of this last fact re-
sulted in scoping at the hot lead of

give only a 90 day guarantee
...we make this offer because

we know the engineering and
quality that goes into our units

Mercury goes further than other test
equipment manufacturers and offers you

a one year unconditional guarantee
covering parts and workmanship on all their
equipment. We back up our products this
strongly because we make every unit with
exceptional care. Specially trained
inspectors check the wiring in various
stages of production to assure strict
adherence to specifications. Before Mercury
equipment is shipped it is given a thorough
final factory test to assure long lasting,
trouble-free service for you. You can cournt
on Mercury test equipment to meet your
servicing needs, save valuable time

and make money for you.

See the complete Mercury line at your
parts distributor. .. or write for catalog

Mercury produces a wide
range of test equipment

® Color Generator * VTVM
® Tube Testers ¢ VOM

® Component Substitutor

® CRT Tester Reactivator

® In-Circuit Capacitor Tester
* Signal Generator

¢ Self-Service Tube Testers
® Wire-it-yourself Kits

__J777encuny / ELECTRONICS CORPORATION

315 Roslyn Road, Mineola, N.Y. 11501

Export: Morhan Exporting Corporation
458 Broadway, New York 13, N.Y.

Circle 13 on literature card

September, 1966/PF REPORTER 47



‘‘HALF PINT”’ DOLL WITH :'
TOP KNOT (TB-6211)
This 102" all-vinyl toddler

is fully jointed with tiltable
head, moving eyes and rooted

hair. “Half Pint" is a real
charmer in printed cotton gt A

dress, shoes, and socks.

THE AMERICAN FAMILY e
ENCYCLOPEDIA (TB-1018) *
Latest edition. Written and ‘e
edited by a specially organized g
staff of educators, scholars, and .
specialists. The entire family &
will consult this one-votume .,
encyclopedia regularly. .

\ COMBABLE SHEEP feeee..,,
-2 DOG WITH COMB frtreaa,,
" . (TB-455-6) faa,,
S Girls of all ages will have
fun combing and recombing
its tresses. 12" high and 12”
long. Pale yellow body with
white ears and tail.

e

f TAKRAW GAME-
2 PLAYER SET
(TB-11056)
Originated in Malaya.
Comes with two cane
cages for throwing and
catching, plus large plastic

ball. Great for kids and

adults, the motions are / o
similar to those in the o
game of Jai Alai. y o

...available with your purchase
of RCA entertainment receiving tubes

See your local participating RCA Tube Distributor.
He has all the details on RCA’s fabulous

Toy Bonanza. You'll strike a rich vein of
famous-name gifts!

'WEBSTER NEW AMERICAN
DICTIONARY (TB-1016)
Newly revised and up-to-date,
this is an authoritative
dictionary planned and

‘‘MARCIE AND HER written by modern

. R d TROUSSEAU’’ FASHION DOLL f
RCA Electronic Components and Devices, Harrison, N.J. (TB-800) e‘i‘:;’::j‘;'rs(j?fge:éh’:glh
Marcie is a doll of real elegance home, and office use'

...complete with a wardrobe of
fashionable clothes. Fashion-

The Most Trusted Name in Electronics fo e easing Marera tor | P2V

different occasions.

®



AMF 20" ROADMASTER
AMFLITE GIRL'S DEBUTANTE
BICYCLE (TB-U5287)

Girls will go for its styling . ..
twin strut high-rise handle
bars, chrome headlight and
fenders, contour-styled
buddy saddle, white

sidewall tires . .. in
flamboyant magenta

with white trim.

TWO-SIDED 18” DART BOARD
(TB-03016)

Made in England. This board is
34" thick for long steady service,
Comes with six English-made
darts; has 20 point target

with Bull’s eye on

reverse side.

LOUIS MARX ‘‘ZAZOOM"”
DUMP TRUCK (TB-5204)
This automatic dump truck
features real motor noise. Three
separate switches activate 21
different functions. Boys will
spend hours with this
thrilling true-to-life toy.

A gold mine of gifts

can be yours when you
buy RCA entertainment
N receiving tubes! RCA's
" TOY BONANZA brings you . .
a comprehensive selection - \A_~"
of toys for boys and girls
...and an authoritative,
LA . . AMF 20” ROADMASTER
up-to-date dictionary and B SIRENE D DRI
1 1 E b: be ki f th
an.encyclopedla f9r the entire o e, G o g gL
. family. Great for birthdays, .. higherizs Earome handle bars
" Christmas...any time you want B T E
“‘¢ to make the kldS happy' '.... blue with white trim,
“ 0...
5 - . REMCO “‘BATMAN"
5 . ELECTROMAGNETIC
..' L= WRIST RADIO (TB-795)
i “‘Batman"’ is never without
. his wrist radio. Loud, clear,
- 2-way voice transmission

with secret code buzzer.

.
" Comes with 2 wrist radios
4 and wires. Sends and
., receives voice and code.
)
*
*
*

REMCO FLYING STUNT *s
COPTER (TB-751) A
Fly it round and round,
up and down, tilting,
tipping, hovering . . . all
by remote control. It
churns up the air like a
real “‘Chopper’’. Sturdy
rotor blade and fuselage.
Battery-operated.
AMF JUNIOR
MUSTANG
(TB-A535)
A child-pleaser if ever there
was one, this pedal-drive junior
car has real Mustang Sports Car
styling! 36” long by 16” wide, in
bright red finish with black,
white and silver trim.




CRT Tester

Fig. | shows the latest CRT tester
developed by Amphenol. In addition
to all of the usual tests performed
by such instruments, the model 855
has some unique functions and fea-
tures. The most radical of these feca-
tures is the inclusion of a voltmeter.
With this, you can measure the volt-
ages presented to the CRT by the
receiver under test. There are two
ranges on this voltmeter — 1000V
and 50 KV, full scale. The latter
range utilizes an accessory probe
which is not included, but easily ob-
tainable. The probe recommended
by the manufacturer is RCA type
WG-297 with a WG-210 multiplier.
Without this accessory, the 50-KV
range reads S KV full scale, and can
be used for measuring voltages pres-
ent at G2 of color sets. This voltage
may be as high as 1200V in some

Fig. 1. CRT tester has KV meter.
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by T. T. Jones

models. We have found in the past
that many cases of dim picture can
be traced to this boost voltage.
rather than the CRT itself, so a
quick measurement seems in order.
The meter is protected by a pair of
diodes so that it is virtually impossi-
ble to burn it out.

Another nice feature is the socket
cable. All test sockets are on one
cable, with a handle attached. There
will be no fumbling or untangling
to find the proper socket.

The rejuvenation is accomplished

Amphenol #855
Specifications

Functions:
(A) Tests:
Continuity and shorts
Cutoff and emission
Relative balance (color tubes)
Life test
Gas
(B) Repairs:
Burn out shorts
Weld open cathodes
Rejuvenate B&W
Rejuvenate color
(each gun separately)
(C) Measurements:
0-1KV (20K ohms/volt)
0-50KV (with optional probe)

Power required:

117 VAC 60 Hz
Size (HWD):

12127 X 10" x 512"
Weight:

7Y2 pounds
Price:

$89.95

Notes on Test Equipment

¥
B

s

analysis of test instruments ... operation ... applications

in the usual manner, applying a pos-
itive voltage to the control grid.
However, this unit uses a somewhat
lower voltage than usual. about 250
volts. The steps of rejuvenation in-
tensity are produced solely by in-
creasing heater voltage (see Fig. 2).
The 510-ohm resistor in the circuit
acts as a fuse, to prevent damage to
the tester if the tube develops a short
while being rejuvenated.

We tried rejuvenating a 19XP4
which showed absolutely no cathode
emission, and it came up into the
green on the first shot in the “reju-
venate low™ position.

The CRT Commander is housed
in a very attractive leatherette-cov-
cred wood case, and presents a very
professional appearance.

For further information circle 73
on literature card

CRT
UNDER

JEJUVENATE  TEST

Fig. 2. Schematic of rejuvenator,




Battery-Operated
Color Generator

Expanding their broad line of test
instruments, SENCORE has intro-
duced a new solid-state color gen-
erator. Dubbed the “Lo-Boy,” the
Model CG-10 features all-new cir-
cuits. All controls and adjustments
can be reached without removing the
cabinet. This feature enables the
operator to obtain a stable pattern
at extremes of temperature range
and battery condition. The count-
down circuits are adjusted on the
front panel. The procedure is not
difficult. As proof of that strtement,
we loaned the unit to a friend to
converge his set at home. However,
we forgot to give him the instruction
manual. He finished the job in
twenty minutes!

Only three counter stages are used
in the CG-10. Essentially blocking
oscillators, they differ only in com-
ponent values. The horizontal oscil-
lator (TR3) is the first counter. It
operates at 15,750 Hz, triggered by

SENCORE CG-10
Specifications

Color Pattern: )

Standard “Keyed Rainbow”
—10 bars.

0-200% level

RF carrier:
Factory-set on channel 4, tunable
from channels 2 through 6.
Dots:
117, adjustable size.
Vertical bars:
9, adjustable width.
Horizontal bars:

13 when receiver is adjusted
properly.

14 may be visible if raster is
compressed.

Crosshatch:
9 X 13 bars
Color Gun killers:
Passive shorting network,
100K on each grid.
Semiconductor complement:
10-2N2923, 2-2N404,
1-40234, 1-2N1180,
6-1N34A, 1-8-volt zener.
Power requirements:

8 size “C” cells. Drain is 20ma
on color, 16ma on all other
functions.

Size (HWD):

3" x 10Va” x 81"
Weight:

5% lbs.
Price:

$89.95

TYPEPCT... printed cir-

cuit electrolytics for exaoct re-
placement in AC-DC radios . . .
made to exacting require ments
of our manufacturing customers
for easy installation and maxi-
mum perfermance.

PLANET SALES CORP.

&4 NEW STREET
HUTLEY, M.J.

Circle 16 on literature card

TRAHSISTOR / DIODE TESTER

BATTERY
OPERATED

CANNOT
DAMAGE

BZ8

TRANSITEST checks all types of
transistors and diodes by means
of a transistorized audible signal
and will identify basic type of
transistor as to PNP or NPN. It
can also be used as a continuity
tester and code practice oscillator.

AVAILABLE AT ALL ELECTRONIC
PARTS DISTRIBUTORS

MANUFACTURED BY
WoRKMAN uuw.w:

SARASOTA FLORID& PROOUCTS, iWE

Circle 15 on literature card

... Large " Display
... Ultra Stabe Circuitry
+. . High [npuf lmpedance
DC—11 megohms
AC—10 megohms, 11pt
++ . AC Measutements Up To 200m¢
... High Accuracy
DCV, ACY— +3%FS
Onhms, Capacity— +3% ARC
... Lightweight—15 ibs.
... Fully Fieid Tested

HIGHLIGHT FEATURES

... Measurement Ranges

Price $184.50

DC Voltage—0-1500v

DC Current—0-1500ma

AC Voltage (RMS)—0.1500v

AC Voitage (P-P)—0-1500v
Decibels— -10db to +66db
Resistance—~0.2 shm to 1000 meg.
Capacity—50p! to 2000Mfd

from scale readings

THE HICKOK ELECTRICAL INSTRUMENT CO. -

10514 Dupont Avenue « Cleveland, Ohio 44108

Circle 14 on literature card
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Poll shows appliance dealers

prefer Channel Master color
antennas by tremendous margn.

We're not surprised. Read why.

When it comes to color antennas, we
know our place. That it happens to be
first place—and that Channel Master
has been up there a long time—is a
sweet thing to know. (Just try and
budge us.)

But—once in a while—isn’t it nice to
have somebody else confirm what
you've always known?

What happened was this: One of the
nation’s top three publications in the
radio-TV-appliance merchandising
field—(name on request)—made an
independent survey of color set appli-
ance dealers. Result? The lopsided
box-score, in case you haven’t noticed,

High Man
On The
Totem Poll!

gnm MASTER

is down below. Please observe that
the opposition isn’t even close.

Now as long as Channel Master
Crossfires are up there we wanted to
know why they're up there. So we
requested the same publication to
take a second poll. And just as we
thought: Any specific brand of an-
tenna may be preferred on many
counts. But one reason leads all the
rest. Performance! That's why the
Crossfires are No. 1. They work better!
(With color sets or black-and-white,
naturally). This includes our VHF/FM
series for suburbs-to-fringes, our
Coloray ghost-killer series, and our

2to1

Ultradyne Crossfire 82-channel FM or
Ultradyne UHF only series.

To what do we owe our success? Our
principles. (Unique engineering ones,
of course. All of them patented or with
patents pending.) They make the
Crossfires the mightiest antennas ever
developed. With remarkably high gain
and up to 30-to-1 front-to-back ratios.
(Maybe the competition’s principles
just aren’t as powerful as ours.)

So call your nearest Channel Master
distributor, join the rest of the gang,
and come on up. The installation’s fine
and the profit's high.

OF THE 5 TOP-SELLING
ANTENNA BRANDS DEALERS |
PREFER CHANNEL MASTER: ‘

over Brand B !

3t01 overBrand ©
312 t0 1 over Brand [ |
512 t0 1 over Brand E I

i

The best selling %
| antenna series T

inTVhistory S8

o e

s A
ll:”rc ru . 51:!}'5"& ARTERNA h@_d

i Circle 17 on literature card © 1966 Channel Master Corp., Ellenville, N.Y.
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Fig. 4. Essential schematic shows how signal is developed.

the 189-kHz signal developed in TR 1
and shaped by TR2. Part of the
output of the horizontal oscillator is
fed to the sync shaper (TR12) and
then modulates the RF oscillator.
The remainder of the 15,750-Hz
signal i1s fed to TR4. The output
from TR triggers the multivibrators
TR5&6 and TR10&11. These oper-
ate at 450 Hz, but half a cycle apart.
The result is a 900-Hz signal fed
through C14 and C15 to the third
counter, TR7. This stage divides by
15 and furnishes the 60-Hz vertical
signal. The firing point of the multi-
vibrator TR10& 11 can be controlled
through a range of about 20 micro-
seconds by the interlace control, and
thus shifts the horizontal lines of one
field with respect to the other. This
insures a sharp, single dot at the
center of the raster.

The rest of the generator is rather
straightforward. The rainbow signal

is developed in the usual way, with
a gated 3.56-MHz oscillator mod-
ulating the RF. The RF oscillator’s
frequency is controlled by C39, and
many be set at any frequency from
55 to 84 MHz (channel 2-6).

The unit is housed in the Econo-
line case, a vinyl-covered sheet steel,
with a brush-finish chrome panel.
An AC modecl, the CG-138 has just
been released. This unit is exactly

Fig. 3. Lo-Boy color generator.

the same except that it uses line
voltage instead of batteries, and has
a 4.5-MHz sound oscillator included,
for fine tuning adjustments.

For further information circle 72
on literature card

ERRATUM

In the June article “Leave Those
Parts in the Circuit.” Table 3 was in-
advertently omitted. Tt appears below.

Table 3

Power Transformers and 60-100 Hz
Chokes

Audio and Modulator 1000 Hz
Transformers

Horizontal Output 15 kHz
Transformers

AM IF Transformers 500 kHz

FM IF Transformers 10 MHz

RF Coils aligned freq.

September, 1966/PF REPORTER 53



From picture-on

... Locked-in

¢ Perma-Chrome a unique
feature available only

in RCA color TV picture
tubes, provides temper-
ature compensation

which eliminates the beam
register problem due to
shadow mask expansion.

No more set-up time
lag...No more “guess-
timated”’ yoke positions...
within minutes you can set
an optimum color picture
on a rectangular Hi-Lite
tube and be sure of customer
satisfaction whether

his set operates for half

an hour or halfa day!

Heated
(expanded) mask.

” Cold mask

Brand “'X" tube without¢Rerns-Chrome

Exaggerated drawing of cross-section
of rectangular Brand ‘X"’ tube shows
the expansion of the shadow mask and
the change in beam-landing register.

Heated

Cold mask

1

1T
RCA Hi-Lite tube with ¢ Lerma-Chrome.
Exaggerated drawing shows locked-in
register of beam with phosphor dot as
shadow mask is heated. NOTE: Mask
moves toward face of tube as it ex-
pands. Apertures in shadow mask move
along paths of electron beam as mask

expands or contracts with rise and fall
of tube temperature.

REGISTER WITHOUT PERMA-CHROME

Non-uniform temperature expansion of
the shadow mask is caused by the de-
sign limitations of 3-position non-sym-
metrical mounting in Brand ‘X" rec-
tangular picture tubes. Shadow mask
expansion thereby develops from a
point other than the geometric center
of the mask.

RCA’s 4-position mounting makes pos-
sible the successful achievement of a
temperature-compensated shadow
mask assembly. RCA Hi-Lite rectangu-
lar tubes with PERMA-CHROME, as wei!
as RCA 2l-inch round color tubes,
lock the apertures of the mask ‘“‘on
target” with their respective phos-
phor dot trios.




REGISTER WITH PERMA-CHROME

Change in register of electron beam
and phosphor dot versus time for rec-
tangular Brand ‘X" tube using three-
position shadow-mask mounting.

nnnnnnnnnnn

Change in register of electron beam
and phosphor dot versus time for RCA
Hi-Lite rectangular color picture tube
with PERMA-CHROME.

¢ Perma-Chrome

lets you quickly, positively,
and accurately adjust Hi-
Lite rectangular color TV
picture tubes to the full
potential of their rare-earth
phosphor screen...from pic-
ture-on throughout normal
operation at temperature
equilibrium. Easier for you...
much more satisfactory for
your customer. Tube set-up
errors due to shadow mask
expansion are a thing of the
past...and your customer
gets the full benefits from the
set’s “auto-degauss” feature.
You owe it to yourself to check
with your authorized RCA
Distributor about the full
advantages of this exclusive
innovation from the acknowl-
edged leader in color tele-
vision. Call him today and
ask about Perma-Chrome
...currently in the 25-inch

and soon to be available
in the 19-inch!

RCA Electronic Components & Devices,
Harrison, N.J.

The Most Trusted Name in Electronics
®
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Business,

Interrupt

loss of income |

Ed Jackson,insurance adjuster, spent
several hours with Frank Harwick tab-
ulating fire damage to the building and
contents of the Harwick Company. Af-
ter Jackson left, Harwick walked over
to see Jim Carter, whose property ad-
joined the Harwick building.

“The heat and smoke from my build-
ing must have caused considerable

damage in your place,” Harwick said..

“Not too much, Frank; possibly a
few thousand dollars. 1 called the in-
surance company. They are sending a
man here to check the loss with me.
Glad it isn’t more. I'd be in bad shape
if it had been my building and stock
instead of yours. I wouldn’t be able to
do business for at least four months.”

“1 took care of that contingency a
few years ago,” Harwick replied. “I
had gone along for years with fire and
contents insurance on the property,
thinking 1 was fully insured. One day
my banker pointed out how I could be
hurt with nothing but property insur-
ance in the event it would take a long
time to repair fire or storm damage.
He advised me to buy business inter-
ruption insurance, and I followed his
advice. Now I'm going to collect
$4,000 each month under that con-
tract, up to five months. By that time 1
should have everything fixed up to
resume business.”

“I thought I was fully insured,” Car-
ter commented, “but I don't have that
kind of insurance.”

“Then you aren’t fully insured if fire
or storm damage would close your
business for months. You’d have to use
money collected for property insur-
ance just to pay expenses coming up
all the time while there was no income
from the business.”

“I'll have to look into that,” Carter
agreed. “Does that kind of insurance
cost a lot of money?”

“Not as much as T had expected
when the banker talked about it. In
my case I'm paying about 50 percent
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of the property insurance rate for the
business interruption policy. For dam-
age from a fire as bad as this, I esti-
mated I'd be short about $20,000 gross
income over a five-month period. The
insurance was written to pay me
$4,000 a month up to five months. If
I can resume business in less time, 1
collect only for the time I couldn’t
operate.”

“Right now I'm insurance poor,”
Carter complained. “I have to do some
careful thinking before I buy more.”

“It might pay you to do some hard
thinking,” Harwick replied. “Just take
a good look at my place and figure
what you would do if it had been your
property.”

“I guess you're right, Frank. When I
think of all the expenses that would
continue it might be enough to put me
out of business. If 1 used property in-
surance money I'd be short of funds
to continue the business. I wouldn’t be
able to pay my assistant his salary.
He'd look for another job. I'm going
to ask my insurance company about
its rates.”

Carter was one of a large number
of businessmen who think they are
fully covered for loss if they carry
adequate property insurance, unaware
that losses sustained duringalongshut-
down can be of major proportions.

Credit-reporting agencies have com-
piled statistics indicating that when
business establishments report severe
loss by fire or storm, four out of ten
such firms never resume business. An-
other four out of ten continue to oper-
ate in a restricted way, and with im-
paired credit. Two out of ten continue
in business without restriction and
without impaired credit. The sound
financial position of many in the latter
group results from some form of cov-
erage to cover loss of income during
interruption periods.

Business interruption insurance is
the safety factor that provides normal

by Ralph H. Butz

earning income when business is sus-
pended because of fire or some other
form of physical damage Where the
gross earnings form is used, the gross
earnings represent the difference be-
tween cost and selling price of goods.

In addition to the gross earnings
form, there are many other forms that
can be tailored to meet specific needs
of any type of business. In a manu-
facturing business the earnings formula
may be based on selling price of the
finished product, less cost of material
and processing.

In certain businesses there may be
cases where some time elapses between
the actual beginning of operations and
the time normal operations are re-
sumed. In such instances special forms
may be used as endorsements to ex-
tend the period of indemnity up to
the start of normal operations.

Several types of consequential in-
come loss can occur after restoration
as, for instance, loss of customers, in-
ability to obtain seasonal material, and
suspension, lapse or cancellation of
contracts or orders. Such contingencies
may be covered by special endorse-
ments to the policy.

A variation of business interruption
coverage is known as Extra Expense
Insurance. This additional coverage
may be used in combination with the
business interruption form.

Some types of business cannot af-
ford to shut down regardless of the
property damage sustained. Service
businesses of various types can suffer
catastrophic losses if they are unable
to furnish continuous service. When op-
erations are disrupted they may have
to arrange for a temporary location
to continue in business, or may have
to make arrangements with another
firm to furnish needed services. It is
in situations of this kind that extra
expense coverage is vital. A




The one antenna that does the work of three! Pulls
in beautiful color and crystal clear black and white
pictures on both UHF and VHF channels... plus
ll the finest stereophonic and monophonic FM sound
FINCO ALL-BAND UHF-VHF-FM ANTENNA reproduction.

75 OHM Model CX-UVF-24 $72.10 List "B 300-ohm models for normal reception areas from

FINCO ALL-BAND UHF-VHF-FM ANTENNA ! $18.50 10 $59.95
75-ohm models for poor reception areas from

300 OHM Model UVF-24 $59.95 List | e S R

FINCO

75-ohm COLOR VE-LOG ANTENNAS
FOR UHF-VHF-FM RECEPTION

Finco's Swept-Element Antenna challenges all com-
petition. Its unique design assures the finest color
and black and white TV reception—plus superb FM
and FM Stereo tone quality.
300-ohm models for normal reception areas from

$16.95 to $54.50
75-chm models for poor reception areas from

$18.55 to $62.80

introduces /

FINCO SWEPT-ELEMENT VHF-FM ANTENNA
75 OHM Model CXVL-10 $43.25 List

FINCO SWEPT-ELEMENT VHF-FM ANTENNA
300 OHM Model VL-10 $34.95 List

FREE ’ ALL FINCO CX-VL, CX-UVF AND UVF ANTENNAS COME WITH A FREE INDOOR SET-
= MOUNTED TRANSFORMER, VHF-UHF TRANSFORMER SPLITTER OR VHF-UHF SPLITTER.

gy THE FINNEY COMPANY

FINCO,
34 WEST INTERSTATE STREET, DEPT.310, BEDFORD, OHIO

2| sack wrire | &
| A
4 compontars ano 4
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This is the
only computer

in the phono
cartridge business!

”
. i =

Our IBM computer keeps track of every needle and cartridge model on the market.
On command it prints the most accurate, complete, up-to-date
phono needle and cartridge catalogs in the business.

And in its spare time it computes the precise selling ratios of every model, then
issues instructions that help your E-V distributor keep stocked with fresh,
exact replacements when you need them.

Ask today for your copy of the latest E-V

needle and cartridge catalogs. They're at your P &
Electro-Voice distributor’s. He's the fellow M.’/
with the computer behind him! mc;

The modern complete line of replacement phono cartridges
ELECTRO-VOICE, INC., Dept. 967R, 632 Cecil Street, Buchanan, Michigan 49107

Circle 20 on literature card
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Whats Wrong With
This Picture?

by Thomas R. Haskett

Obviously there is insufficicnt horizontal sweep—or
is there? Which of the following do you supposc is the
cause?

. Weuk horizontal output tube.

2. Low plate or screen voltage on horizontal output.

3. Increased value of horizontal output cathode re-
sistor,

4. Shorted drive capacitor.

5. Shorted width control.

6. Shorted linearity control.

7. Defective horizontal winding in yoke.

8. Shorted capacitor across yoke winding.

9. Shorted turn in flyback transformer.
10. Open screen-bypass capacitor in output circuit
causing parasitic oscillation.

Il Weak damper tube.

12. Shorted capacitor in damper-cathode circuit.

13, The TV station is at fault.

If vou sclected No. 13 as the cause, you win. Despite
the appearance of the picture. the receiver was not at
fault. The proof is illustrated below:

Pictures like this appeared on the same receiver

interspersed between shots like that displayed above.
What is the explanation? Solution on page 62.

PINPOINT COLOR TV
TROUBLES IN SECONDS...

WITH THE NEW IMPROVED
> SENCORE CA122(A)
COLOR CIRCUIT ANALYZER

It's a standard ten color bar generator; produces vertical
lines, horizontal lines, crosshatch, and adjustable dots,
PLUS a complete TV analyzer for color and B&W — at

less money than color generators only. Here is what the

CA122(A) will do for you by tried and proven signal

injection into these stages.

UNIVERSAL TUNER SUBSTI- —
TUTE for Color (or B&W).
A must to check tumer re-
striction of RF color signal.

Y Y

BANDPASS AND CHROMA
AMPS signal injection for
color trouble isolation.

EACH IF STAGE to quickly CHECKOUT COLOR DEMOD-
isolate a stage with low ULATORS for troubles or
gain. phase adjustments,

¥

SYNC CIRCUITS; vertical
and horizontal pulses to
quickly isolate sync faults.

VIDED AMPS from detector
to the CRT tube, up to
=+ 30 VPP, -

t PLUS:

45 MC IF for signal in- The CA122(A) is not only a color
jection up to the audio generator and analyzer, but provides
discriminator. color gun interruptors for purity ad-
justments and a shading bar pattern
for color tem-

Y perature control

settings.

get aII this for

ol o $18750

39G12 Rectan-
gular color tube

st 495

See your distributor today. He has the CA122(A) in stock now.

SENCORE

426 SOUTH WESTGATE DRIVE . ADDISON, ILLINOIS

AUDIO AMPS; 900 cycles
for injection right up to the
speaker.

Circle 21 on literature card
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You can get your customer's TV cowboy programs back fast and sure
with Aerovox-Brand exact replacement electrolytics. No guesses, no
“maybes’” and no chances with possible call-backs...Aerovox actually
stocks 1212 twist prong AFH electrolytics —and this means off-the-shelf
delivery —not “We'll have to get it for you'' (someday).

Aerovox-Brand 'lytics are available in singles, doubles, triples, and
quads. Both standard and COLOR CERTIFIED units feature ruggedized
prongs and mounting terminals, high purity aluminum foil construction,
improved moisture resistant seal, and continuous 85°C. operation.

Tame that cantankerous set with an Aerovox-Brand Electrolytic. Your
Aerovox Distributor has a perfect fit—and he will deliver exactly what
you want...fast! Ask him for the Aerovox Serviceman’s catalog #SE-565
—or ask us. We will be happy to send one your way.

®

EROVOXN A EROVOX CORPORATION

DISTRIBUTOR DIVISION NEW BEDFORD, MASS.

Circle 22 on literature card
60 PF REPORTER/September, 1966

BOOK REVIEW

Audio Systems: Julian L. Bern-
stein; John Wiley & Sons, Inc.,
New York, 1966; 409 pages,
512" X 8%, paperback, $4.50.

This is a volume in the “‘Elec-
tronics Engineering Technology”™
series of textbooks designed for
use in advanced courses_in elec-
tronics. The book contains basic
theory, mathematical development
of theorems, design considera-
tions, and solutions to example
problems in specific design appli-
cations.

More than half of the volume
is concerned with network theory,
concentrating on the areas of im-
pedance matching, mixing and
dividing networks, attenuating
pads, and equalizing systems. One
chapter develops the use and ap-
plication of the terms “decibel,”
“dbm,” and ‘“‘volume unit.” and
thoroughly details the use of log-
arithms in audio measurements.

Various types and classes of
amplifiers are explained and de-
veloped, while basic circuits in
both vacuum-tube and transistor
terms are provided. The advan-
tages and disadvantages of inter-
stage coupling devices and circuits
are discussed, and mathematical
analysis of these show their ef-
fects on system fidelity.

Other, but relatively short,
chapters are given to recording
systems (disc, magnetic. and film)
and audio transducers (micro-
phones and speakers). Each unit
or system is discussed, and the
principles and theory of their op-
eration are explained in text,
diagrams, and photographs.

This volume is intended for,
and is within the capabilities
of, any electronic service tech-
nician able to acquire the knowl-
edge required for a first-class
radiotelephone license. Although
primarily a textbook, it contains
tables and other data which per-
mit its employment as a perma-
nent reference work. A




