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LIMA, O., SERVICEMEN
SWITCH TO

... they weren’t ‘“‘snowed”’

by doubletalk!

Time and again, throughout the country, it’s happen-
ing. Wherever we introduce Paralog antennas and ask
servicemen to test their performance against compe-
tition, Paralog wins new supporters hands-down.

So it went in the difficult Lima (Ohio) reception
area when our distributor, Allied Supply, presented
the Paralog line to local servicemen. Shown here are a
few of the Lima servicemen, previously dealers for

L

RAY MAGER, MONTGOMERY WARD

*Paralog works better than any other
VHF antenna ever made. We had 200
calls within two weeks. Some of our
customers pull in Cleveland, over 160
miles away, consistently.”

ER

¥
TOM LAMBERT and FRED ANSEL,

RALPH DEPALMA, RADIO HOSPITAL

*“We insisted on a side-by-side, in-the-air
field-strength-meter test. . . .
proved Paralog superior. ... This has been
our first big boom in antenna business
since the introduction of TV in 1951.”

ROGER HEFNER, HEFNER TV

other brands, who are now solidly behind the fabulous
new Paralog. AND WHY THE SWITCH? Not
because of trumped-up *‘gain charts” or gobbledegook.
Simply because they’ve found that Paralog sells on
its performance in all areas.

Have you tried the Jerrold-Taco Paralog side-by-
side with its competition ? Don’t—unless you’'re ready
to join the growing army of Paralog boosters.

PHILIP NEWLAND, JR., OTIS & CO.

“Our company sold 689, of the color
TV in our county in 1962. Obviously
we have to use the best antennas, with
the best front-to-back rejection. We've
switched from Brand C to Paralog.”

Results

For complete information,
write Distributor Sales Di-
vision, Jerrold Electronics,
Philadelphia, Pa. 19132.

JERROLD

4 TA A

ELECTRONICS

VANGUARD ANTENNA SERVICE

“We've been installing antennas for 13 years.
When Paralog hit Lima we found it outperformed
Brand C, was built better, and we’ve been using it
1009, ever since.”

**As a set dealer who has antenna in-
stallations done by an independent
installer, the only reception product
I insist on is Paralog after seeing its
performance in the tough Lima area.”

Circle 1 on literature card
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Admiral
Model UP1112C
Chassis C21A10-2C

Here is Admiral’s newest introduction
—an 11”7 portable equipped with a
built-in monopole antenna, earphone, and
carrying handle. This compact, light-
weight receiver features a 13-position
VHF tuner and transistorized UHF
tuner. Circuitry in this receiver does not
differ greatly from that previously used
by Admiral, aithough dual-purpose com-
pactrons have replaced some of the more
conventional tube types to save space.
Most of the components are on a hori-
zontally mounted printed board.

The 6K11 compactron used previously
in the AGC keyer-sync separator stage
has been replaced by a 6GH8. A two-stage
video IF uses a 4BZ6 and 4DK6, and
the video output-sound IF amplifier is
an 8JV8. The au.lio detector-output is a
12AL 11 compactron. Other compactrons
include the 17JZ8 vertical multivibrator-
output and 33GY7 horizontal output-
damper. The 1X2B high voltage rectifier
is not new; but should this tube need to
be replaced, you must first slide the
chassis partly out of the cabinet. This is
accomplished by removing five Phillips
screws holding the rear cover, two metal
screws located at the bottom of the chas-
sis, the metal screw and sleeve holding
the top carrying handle, and one Phillips
screw holding the top of the chassis.
Disconnect the CRT socket, slip the yoke
back, slide the chassis rearward, open the
door to the high voltage cage, and the
rectifier can be reached.

This transformerless chassis uses a
15 ohm, 5 watt resistor in series with
the filament string, and the single silicon
rectifier developing B-+ is protected by
a 5.5 ohm fusible resistor.

The UHF tuner uses as its oscillator
an NPN transistor, and a 1IN82A mixer
diode. The video detector, also a ger-
manium diode, is a IN87A. A common-
cathode dual selenium is used in the
horizontal AFC circuit.

The VHF tuner has an individual
oscillator slug for every channel;, each
can be reached by removing the channel
selector and fine tuning knobs. In VHF-
only sets, there are just three oscillator
slugs—one covering channels 13-9, one
for 9-7, and the third for 6-2.
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Emerson
Model U1840
Chassis 120673-C

The smallest of all Emerson TV chas-
sis introduced this year is the lightweight
16” portable shown above. This is a
completely new set equipped with a built-
in monopole antenna and a carrying
handle. Pictured here is the VHF-UHF
version; however, other versions of the
1840-1841 series, using this same chassis.
are not equipped with UHF. If UHF
reception is desired, an external UHF
converter may be used. The VHF tuner
is not adaptable through the use of
individual strips.

The picture tube is a high-G2, bonded
114° 16 ANP4. Numerous other new tubes
are also used; among these are the spe-
cially designed Jow B+ types in the sweep
output circuits. The horizontal output
uses a 13GB5/XL500; an 8CWS/X186
serves as the vertical output; the damper
is a 16AQ3/XY88. A compactron 6K11
has three functions—AGC keyer, noise
inverter, and sync separator. In some
cases a 6QI11 may be used; it is directly
interchangeable with the 6KI11. A two-
stage video IF section is composed of
high gain pentodes 3EH7 and 3EJ7
respectively.

The series filament string has a 48
ohm, 20 watt dropping resistor, while
protection for the single silicon B+ rec-
tifier is provided by a 5 ohm, 7 watt
surge limiting resistor and a 1.2 amp
fuse. Other protective devices include
a polarized AC input plug, and a 470K
resistor and 470 mmf capacitor for isola-
tion between the carrying handle and
chassis ground.

Most of the components are located
on the one and only printed board. All
tube basings are marked on the board,
along with most of the key check points.
Located at the top left of the PC board
are AGC, vertical linearity, and vertical
size controls—all three in one unit.
Cathode bias on the AGC keying tube is
varied by means of a PICTURE OPTIMIZER
control. This control does not vary the
video bandwidth in this chassis.

Should replacement of the video de-
tector become necessary, it is a 1N295
crystal diode located beneath the shield
covering the last IF transformer. A
common-cathode dual selenium diode is
used for horizontal AFC.
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Packard Bell

Packard Bell
Model 19722
Chassis 8814P

Pictured above is Packard Bell’s
transformer-powered 19” portable,
equipped with wireless remote control
receiver and transmitter. It has a remote-
manual switch (located on the rear
apron) to change the mode of operation.
The TV chassis and the remote receiver
are both hand wired. The remote trans-
mitter uses one small printed board. This
chassis is not equipped for UHF recep-
tion, but it can be converted by adapter
strips. It does come equipped with a
built-in monopole antenna, computer dial
lights, and an earphone jack.

The VHF tuner has preset fine tuning;
each individual oscillator slug is adjusted,
via a gear train, when the fine tuning
knob is turned.

The 265 volts B4+ for the TV chassis
is developed from a 5U4GB circuit. B+
for the remote receiver is obtained from
a 35W4 rectifier; it develops 150 volts DC.
Protection for all circuits in the main
chassis and the remote receiver is pro-
vided by a circuit breaker in the primary
winding of the power transformer.

This chassis does not differ greatly
from the ones previously used in com-
parable ’63 models; however, the picture
tube has been changed to a 19AYP4.
Other tubes found are: 6GK5 RF am-
plifier, 6CG8A mixer-oscillator, 6BZ6’s
in the first two IF amplifiers, and the
pentode section of a 6EAS8 as the third.
The other half of the 6EA8 functions as
a noise inverter. The audio detector-
amplifier is a 6BN8, with a 6AQ5A in
the output socket. A 6AWS8A is used as
the video output-AGC keyer and a sec-
ond 6EAS8 serves as sync separator-sound
IF. The vertical stage contains a 6EW7
multivibrator-output, and the horizontal
circuit uses a 6CG7 or 6FQ7 as oscilla-
tor and a 6DQ6B or 6GW6 for output.
The damper is a 6BA3 or 6AY3A, and
the high voltage rectifier is a 1G3.

The video detector is a IN295A ger-
manium diode; it can be reached by
removing the clip-on shield covering the
third IF transformer. Horizontal AFC is
provided by a dual selenium having
common cathodes; it's a soldered-in
type, located on the underside of the
chassis.

Controis adjustable from the front in-
¢lude those for on-off-volume. brightness,
and vertical hold.
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Zenith

Zenith
Model T2203J
Chassis 14L30

This transformer-powered 19” portable
is among the new models introduced by
Zenith for 1964. The set pictured here is,
equipped with a transistorized Space
Command 300 remote control unit. A
total of 14 tubes are used in this set,
including those in the VHF tuner and
the 92°, 19CRP4 picture tube. A de-
crease in the number of tubes is made
possible by the use of multipurpose com-
pactrons; three are used in this chassis, as
follows: 6J10 audio discriminator-output
(replacing the usual 6BNS-6AQ5 combi-
nation). A 6FM7 makes up the vertical
multivibrator-output circuit, and a 6GES
is used in the horizontal output stage.

The low voltage rectifier tube used
previously has been replaced by two
silicon rectifiers, connected as a full-
wave voltage doubler with an output of
approximately 250 volts DC. Rectifier
protection is provided by a circuit breaker
located in the primary circuit of the
power transformer. A link of No. 25
copper wire protects the parallel filament
circuit.

The remote control receiver has its
own power supply, using the third silicon
rectifier found in this set. Also in this
unit, and pointed out in one of the
photos, is a .15 amp slow-blow fuse, a
remote-manual switch. and a sensitivity
control. Proper adjustment of this last
control is made by placing the remote
transmitter 20 to 25 feet away from the
receiver, then depressing either the chan-
nel selector or volume button and ad-
justing the control until the corresponding
relay triggers. This remote also features
six PNP transistors, all plug-in types.

Underneath the chassis is a soldered-in
dual diode (common cathode) for hori-
zontal AFC. The three-stage video IF
section, composed of 6BZ6’s, is followed
by a germanium diode video detector.
Its location is beneath the shield covering
the third IF transformer. The detector
load circuit includes a “peak picture”
control; adjusting it varies the video fre-
quency response.

The usual Fringe-lock control is no
longer used; replacing it is a VDR (volt-
age dependent resistor). This resistor is
used in the noise limiter circuit to vary
the voltage on the control grid according
to the amount of conduction in the video
output tube.
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VIDEO SPEED SERVICING 24 I

See PHOTOFACT Set 559, Folder 2

DO NOT MEASURE HV RECT

Mfr: RCA Chassis No. KCS 137A ®
Card No: RCA KCS 137A-1

770 PICTURE TUBE
HV ANOOE

1.20 (17KV-18K
ol ”V.SKVVI

Section Affected: Raster.

Ilgo 4 70mml |
JLLV R UL
Symptoms: No raster, no boost voltage; sound T N
4000V
normal. .

Cause: Open choke in damper plate.

What To Do: Replace L16.

T 13p|od ‘6595 43S 1DV4OLOHd 2°S

00
022 10%
DAMPER
00y °@170m4
SOURCE BOOST

: Mfr: RCA Chassis No. KCS 137A
Card No: RCA KCS 137A-2

) i
. i 1 \
S Section Affected: Pix. : : T 5%
| . . 27mmt ‘
§ Symptoms: Weak pix with snow on all chan- naso™ *Fs0 i =
: nels; sound may also be weak. Visual check 105 g 10% |
reveals burnt or charred balun coils. . E
mmf |

27 mmf N750
.IN?SO 10%.110%-

li

|
|
Cause: Open balun coils in tuner. i
What To Do: Replace L201. !

Mfr: RCA Chassis No. KCS 137A
! Card No: RCA KCS 137A-3 Daere
I Section Affected: Sync. _ JV/‘R_JSOVA
Symptoms: Loss of horizontal sync; unable to Js mtt";’:va
correct with hold control. ® __LTEL
Cause: Cathode resistor in horizontal AFC @ s s

stage increased in value.

What To Do: Replace R101 (2.2K).
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See PHOTOFACT Set 559, Folder 2

RO A VIDEO SPEED SERVICING

See PHOTOFACT Set 559, Folder 2

02&2 Mfr: RCA Chassis No. KCS 137A

Card No: RCA KCS 137A-4
Section Affected: Sound.

Symptoms: Low volume.

Cause: Resistor in screen grid circuit of audio
detector increased in value.

What To Do: Replace R50 (4.7K).

Mfr: RCA Chassis No. KCS 137A
@ soxs Card No: RCA KCS 137A-5
Section Affected: Sound.
:ﬂ , Symptoms: Distorted and/or weak sound. Slug
T in quadrature coil is frozen.

Cause: Physical and chemical changes in slug
erox and coil housing.

What To Do: Insert Allen wrench in slug, heat
Allen wrench with soldering iron, and turn
wrench until slug rotates freely. Realign L.14.

HORIZ QUTPUT

hcl e Mfr: RCA Chassis No. KCS 137A
Card No: RCA KCS 137A-6

Section Affected: Raster.

Symptoms: Insufficient width after approxi-
mately one hour of operation.

Cause: Leaky capacitor at screen grid of hori-
zontal output.

What To Do: Replace C76 (.047 mfd).

6 MARCH 1964/PF REPORTER
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See PHOTOFACT Set 566, Folder 1

Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-1
Section Affected: Pix.

Symptoms: Brightness remains at maximum;
brightness control appears inoperative. High
positive voltage on control grid of CRT.

Cause: Leakage in coupling capacitor supply-
ing blanking pulse to grid circuit of picture
tube.

What To Do: Replace C22 (.01 mfd).

e,

PICTURE TUBE
@1923AHP4
.01 FOCUS TERM

L —e CONNECTPIN &
I l TO TERM WHICH

= PROVIDES BEST
FOCUS

w0y 18V

BOOST

Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-2

Section Affected: Sound.

Symptoms: Buzz in sound.

Cause: Open quadrature coil.

What To Do: Remove L12 from shielding can
and resolder pigtails to terminals. After re-
installation, adjust slug for minimum buzz.

AUOIO OET

(®)30T6

Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-3
Section Affected: Sound.

Symptoms: Weak sound. Low voltage at plate
(pin 5) of 3DT6 audio detector.

Cause: Plate load resistor increased in value.

What To Do: Replace R32 (220K).

wWwWw americanradiohistorv com
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See PHOTOFACT Set 566, Folder 1

See PHOTOFACT Set 566, Folder 1

Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-4
Section Affected: Sync.

Symptoms: Poor vertical hold and horizontal
tearing. Voltage at plate (pin 7) of sync
separator V7 is too high.

Cause: Plate load resistor has overheated and
reduced in value.

What To Do: Replace R44 (39K). Check V7
(3AV6).

VERT MULT
YERT QUTPUT
(W)el0EM7

Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-5

Section Affected: Raster.

Symptoms: Poor vertical linearity.

Cause: Open capacitor in cathode circuit of
vertical output tube.

What To Do: Replace C3 (20-20-50 mfd—
300-300-50V).

v,
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Mfr: Silvertone Chassis No. 456.51800
Card No: SI 456.51800-6
Section Affected: Sync.

Symptoms: Horizonta! oscillator drifts during
operation. Negative grid voltage on V9 de-
creases.

Cause: Leaky coupling capacitor at output
grid.

What To Do: Replace C54 (390 mmf).
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FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL fabor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

Pl A A .r o L
Sarkes Tarzian, Inc., largest manufacturer of TV and FM When inquiring about service on other than Tarzian-made
tuners, maintains two completely-equipped Service Centers  tuners, always MW make, chassis and Model number.
to serve YOU. Both centers are staffed by well-trained Check with your local distributor for Sarkes Tarzian replace-
technicians in this specialized field and are assisted by ment tuners, parts, or repair service. Or, use the address
engineering personnel to assure you of FAST, CEPEND- nearest you for fast factory repair service.
ABLE service. :

@ Tarzian-made tuners—-iden'ufled by this stamping— ; A . , .f
received one day will be repaired and shipped out

| thenext. A little more time may buequlred on otherm s“,.
. Everychannel is checked and re- ahgned per manufacture sy

SARKES TARZIAN, INC.
specifications, not just the channels which might exusi'

any given area. A __:' : i r TUNER SERVIGE DIVISION .
You get a 12.month guarantee against défectwe work- %E}‘Wf zﬁlbuwh or u.sé the address nearest you ]
.uﬂ_"

“@

mansh p and parts failure due to normal usuage. Cost to
you is anly $9.50 and $15 for UV combinations, including
“all labor and parts except tubes. No additional costs. No

. hidden charges. All tuners repaired on approved, open ac- 537 South Walnut St., 10654 Magnolia Blvd., ‘ !
counts You pay shipping. Replacements on tuners bé‘?mr_ad-:-" 1 Bloomington, Indiana North Hollywood, Calif. i
practical repair are available at low cost. . L 1 Tel: 332-6055 Tel: 769-2720 |

Manufacturers of Tuners ... Semiconductors . .. Air Trimmers ... FM Radios. .. AM- FM Radios ... Audio Tape ... Broadcast Equipment

Circle 2 on literature card
March, 1964/PF REPORTER 9

wWwWw americanradiohistorv com



UESTION «  When it comes to electrolytic capacitors, why do more

/ than half of the nation's Radio-TV Service Technicians
prefer to do business with Sprague Distributors?

NSWER: Because they don’t want makeshift substitutions or
multi-rating “fits-all’” capacitors. They insist on exact
replacements, which are always available through
Sprague Distributors everywhere.

SPRAGUE TWIST-LOK® CAPACITORS...
1701 different ratings and sizes...

the world’s most complete selection
of EXACT replacements!

N

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. T

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 service with Sprague TWIST-LOK exact replacements!

GET YOUR COPY of Sprague’s comprehensive Electrolytic
Capacitor Replacement Manual K-106 from your Sprague
Distributor, or write Sprague Products Company, 105
Marshall Street, North Adams, Massachusetts.

SPRAGUE

THE MARK OF RELIABILITY

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

6512763
Circle 3 on literature card
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Curing Troubles in AM-RF Generators Allen F. Kinckiner 54
Shop Talk—Possible faults and corrective
measures are discussed.
Aligning TV With A Signal Generator Larry Allen 60

Quicker Servicing—Facts and photos to help
make adjustments easy.

Instruments Simplify Color ‘‘Tough Dogs”
Step by step analysis with the right
equipment locates color troubles fast.

Notes on Test Equipment

Lab reports on the EICO Model 902 Distortion

Anolyzer and AC VTVM ond SENCORE Model CG 126
Dot-Bar Color Generator.

Special Report on New Test Equipment
Free Catalog & Literature Service
Monthly Index

ABOUT THE COVER [

George F. Corne, Ir. 68

Stephen Kirk 76

86
106
on free literature card

REPORTER ]

Bisclronic Sersicin

With circuits becoming more complex,

and at the same time smaller, test equipment
is becoming ever more important.

This special issue brings you over 100 pages
of the very lastest information to help you

select, buy, use, and maintain test equipment.
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PRODUCTS
FOR

MODERN
LIVING

NOWw...

THE FABULOUS

'G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12V DC

BATTERY CURRENT
For

Auto e Boat e Plane

CampsePicniceTrailer

ATR MODEL 12T-RME-1 INVERTER .. $39%

*G.E.MODEL M110Y 11" PORTABLE Tv $9995
*Available at G.E, TV Dealers

Both Only $13990

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY

OF FAMOUS DC-AC INVERTERS

Also NOW...

R LIL S ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT

UNIVERSAL MODEL 707

wcw faadio

UNDER DASH...

Complete with variabie tone control . . . R. F. stage
. Built«n speaker ... and External speaker jack.
ATR MODEL 707... ... .. ... $29° retai
i ALL-TRANSISTOR
k ROOF-MOUNT and
g IN-DASH MODELS
~ - TRUCK
'% 2™ MODEL TR-720

b

HTS ALL TRUCKS ¢ BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL

Complete with patented antenna-yoke assembly,
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR

PERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines.
MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping welght 221

USER NET PRICE

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

''The Best by Test!"'

SEE TOUR ELECTRONIC PARTS METRIBUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRces

ATR ELECTRONICS, INC.

T8 Jince I3
8 85101 --L.5.A,

Quality Prod)
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Letters to
\ the Editor

Dear Editor:

A publication, “Television Interfer-
ence, Its Cause, Effect, and Cure,” has
been distributed nationally and interna-
tionally for several years by the Washing-
ton (D.C.) TVI Committee. Several
thousand copies of the latest rerun are
still available; I'm enclosing a sample.

Free single copies will be supplied on
request to those of your readers who
identify their connection (either full or
part time) with the television or com-
munications service and maintenance,
engineering, or broadcast industry. Each
request should be accompanied by a
9”7 x 12”7 self-addressed envelope stamped
with 20¢ postage to cover first-class
return mailing costs. Please direct all

_tequests to Harold R. Richman, Editor,

WTVIC TVI Aids, 1110 Lake Boulevard,
Annandale, Virginia.

The committee will appreciate any
help you can offer in its educational
project, which is directed primarily to-
ward the television service technicians.

HaroLp R. RICHMAN
Associate Advisor
Washington Television
Interference Committee
Annandale, Va.

This meaty publication offers real help
in fighting a perennial service problem.
And you say it's free . . . are you ready
for a deluge of requests?—Ed.

Dear Editor:

After 35 years in radio and television
servicing (30 years of that time as owner
of my own service business) I recently
sold my shop in Virginia. Approaching
the age of retirement, I do not expect
to return actively to the service field. and
am now here in France to give my
children a taste of Furopean education.

I wish to compliment your company
on the great aid it has been to service
technicians, through both your magazine
and the ProToFacT Folders. A complete
file of these publications, including all
copies of the magazine from its inception,
was passed on to the new owners of my
business. T wish T could have kept them,
but the new owners wouldn't let me.

L. H. Covey
Clos Siam Proun
St. Maxime, S/Mer
Var, France

Dear Editor:

I read the comments from various
readers about splicing 300 ohm line. and
agree that their comments are entirely
correct. In my experience, a staggered
joint with 2” to 3” overlapping “tongues”
of plastic insulation makes a strong splice.
The joint can be strengthened even more
by putting a layer of tape under the
plastic overhang before taping the com-
plete joint.

NAT WOLFSON
Bronx, N.Y.

www americanradiohistorv com
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NOW EVERYONE CAN QUICKLY

Set up and Service Golor TV

Shows correct pattern in
window viewer for
visual guide

1 PATTERN DISPLAY STANDARD

Produces each pattern
individually for quick,

2 PATTERN SELECTOR
easy convergence

AUTOMATIC DECONVERGENCE

Cimplifies static and
¢ynamic convergence.
Mo digging into set

COLOR SELECTOR
Produces each color
one at a time for
accurate color set-up

COLOR GUN KILLER

Automatically enables the
technician to actuate any
combination of the 3 guns

DEMODULATOR ALIGNMENT
Makes alignment extremely
simple, without going

into the color set

/ an | |-

Model

«» COLOR GENERATOR

ew! /BT

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop
Makes Color TV Set-up and Service Easier, Faster than ever!

Now every service technician canbeready to set-up
and service color TV with amazing new ease and
speed! New advanced design simplifies the entire
operaticn, saves time and work in every installation.
Eliminates difficult steps in digging into the color
TV set. Gives you new confidence in handling color.

Produces Patterns, Burst, and Colors Individually
—Provides dot pattern, crosshatch, vertical lines, hori-
zontal lines, burst signal, and individual colors—one at a
time—or. the TV color set—for fastest, easiest check.
Unique window-viewer on front of the instrument panel
shows you each pattern as it should be—gives you an
exclusive display standard to use as a sure guide for quick,
visual comparison.

Provides Accurate, Individual Color Display—Pro-
duces Green, Cyan, Blue, B—Y, Q, Magenta, R—Y, Red,
I, Yellow, and Burst—one at a time. All colors are crystal-
controlled and are produced by a precision delay-line for
maximum accuracy. Each color is individually switch-
selected—no chance of error.

Provides Accurate NTSC-Type Signal—Color phase
angles are maintained in accordance with NTSC
specifications.

Makes Convergence and Linearity Adjustments
Easy-—Highly stable crystal-controlled system with

See Your B&K Distributor
or Write for Catalog AP21-R

vertical and horizontal sync pulses, assures the ultimate
in line and dot stability.

Simplifies Demodulator Alignment—The type of color
display produced by this instrument provides the ulti-
mate In simplicity for precise demodulator alignment.

Provides Automatic Deconvergence—Eliminates the
necessity for continual static convergence adjustments.
The instrument automatically deconverges a white into a
color dot trio without digging into the color set to mis-
adjust the convergence magnets. It also deconverges a
white horizontal or vertical line into red, green and blue
parallel lines. This greatly simplifies dynamic convergence
adjustments.

Provides Exclusive Color Gun Killer—Front-panel
switch control makes it easy to disable any combination
of the three color guns. Eliminates continuous adjustment
of the background or screen controls, or connection of a
shorting clip inside the receiver. The switch also selects
the individual grids of the color tube and connects to a
front-panel jack to simplify demodulator alignment.

Provides Switch-Selected R.F. Signals—Factory-
tuned, for channels 3, 4, and 5—for open channel use in
your area.

Model 850 also includes other features that
make it invaluable for home and shop use. Net, $19995

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

Circle 49 on literature card
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WINEGARD COLORTRON.

MODEL C-44 —$64.95
World’s most powerful TV antenna

Genvine Sunfast
GOLD ANODIZED Finish ‘

Pat. Nos. U.S. 2,700,105; 2,955,289 » Canada 511,934
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. standard of excellence in the industry

COLORTRON TWIN NUVISTOR AMPLIFIER

Has highest input — up to 400,000 microvolts
Has highest output — up to 1,200,000 microvolts
Perfect partner to the COLORTRON ANTENNA!

Winegard’s revolutionary  put, too—up to 1,200,000

new circuit, employing 2  microvolts.

Iéu;' 1:ttors, énables tlﬁe Nothing on the amplifier
olofiron to overcome-t € is exposed to the elements

service problems and limi- __oven the terminals are

tations of other antenna  ,/¢ected. Colortron comes
amplifiers. Colortron will  ¢omplete with an all AC

not oscillate, overload or  power supply with built-in
cross modulate because it 2 set coupler. Colortron
takes up to 400,000 micro- model AP-220N 300 ohm
volts of signal input. This input and output $39.95
is 10 times better than any  list. Model AP-275 300 ohm

transistor _antenna ampli- input 75 ohm output $44.95
fier made. Has highest out-  list.

WINEGARD RESEARCH, ENGINEERING AND MANUFACTURING ARE DEVOTED

EXCLUSIVELY TO PRODUCTS FOR BETTER TV-FM RECEPTION

Colortron Antenna Model C-43 Colortron Antenna Model C 42 Colortron Artenna Model C-41 Stereotron Antenna Model SF-8
Gold Anodized — $51.90 Gold Anodized — $34.95 Gold Anodized — $24.95 For long dls;azlsccsg'n reception

i 2-Set Color Coupler 1 - Red Head Antenna amplifier . 4
Model EC-230 — . . Model RD-300—most rellable Nationally VEg Tis
transistorized 2-set coupler p  transistor TV-FM advertised €0 4y
boosts signals, couples . - antenna amplifier — $29.95

Winegard

3009 -0 KIRKWOOD e+ BURLINGTON, IOWA

Circle 6 on literature card
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FUSETRON
dual-element fuses
time-delay

configuration; the plate voltage for the first IF is obtained from
the cathode circuit of the second. What is the advantage, if
any, of this “stacked” system over the conventional system
where each IF has its own path to B4+? (2) Also, in the new
receivers, both color and black-and-white, why do the vertical
circuits employ the multivibrator principle, rather than the
blocking oscillator design? Is the multivibrator design superior?
If so, what added advantage does it offer over the blocking
oscillator? Or is the more widespread multivibrator based on
economical considerations? (3) In most sets using three IF
amplifiers, only the first two stages are controlled by AGC
voltage. Why isn’t the other stage also controlled? Wouldn't
this permit the use of a smaller AGC control voltage on the
RF amplifiers, and consequently produce a more snow-free pic-
ture? What are the disadvantages of controlling all IF stages?
If there are none, why aren’t all of them controlled?
MICHAEL KINNEAR

Beaumont, Tex.

(1) The first of your three questions has no easy answer!
Stacked IF systems are finding great favor in late-model sets,
perhaps because of greater efficiency, easier AGC control (since
gain of both stacked tubes is controlled by bias on only the
first tube), removal of a fluctuating load from the low B4 line
for more constant voltage on this line, or any number of other
factors. (2) Your other two questions are somewhat easier to
put a finger on. As to the waning popularity of blocking os-
cillators for vertical sweep, there are several reasons why it
would be to a manufacturer’s advantage to eliminate the block-
ing transformer. Besides the reduction in component costs,
there is also the benefit of removing a rather heavyweight com-
ponent and eliminating a major source of electromagnetic
radiation. Both the latter factors are important in today’s
compact printed-circuit construction. (3) One disadvantage to
using AGC on a third IF stage stems from the relatively strong
signal reaching that stage. If there’s considerable bias on the
stage, it may be somewhat hard to have linear amplification

BUSS: 1914-1964, Fifty yeafs of Pioneering

answers your servicing problems

Citizens Band

We have for repair a Capital ND-309 Personalphone, for
which we are in desperate need of a schematic diagram, parts
list, and any other information you might be able to supply.
Any help would be greatly appreciated.

W. W. BERTSCH
Cincinnati, QOhio.

The Capital ND-309 is covered in PHOTOFACT Folder 608-5
and also in the Howard W. Sams “Citizens Band Radio
Manual” (Vol. 3). 1f you are interested in service data on other
CB brands, 1 suggest you visit your local distributor and ex-
amine this newly introduced series covering CB equipment.
These manuals provide such information as: who may service
CB radios, frequency band coverage, test equipment needed,
and CB servicing in general.

Question Time

Please explain or answer the following three questions for
me: (1) I've noticed in several of the new 1963 and 1964 color
receivers that the IF amplifiers are arranged in a “stacked” B+

16 PF REPORTER/March, 1964

Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits
use of pre-assembled harness.
Reduces assembly time.

www americanradiohistorv com



= high voltage to give a raster (in other sets, the high voltage is
TO HELP MAKE FUSE HANDLING MORE PROFITHBLE.. completely lost). Of course, the width and height will also be

- affected. Now, what happens to Rl under these conditions?
When the short occurs, X1 will conduct during one half of the
input cycle, up from ground through R1. The dissipation rating
of RI will be exceeded (almost 50 watts will develop), and
after prolonged operation of the set, RI will burn out. Damage
to X2 or C2 is unlikely; the ratings of these components are
not exceeded. When RI does open, X2 and C2 play little part
in the circuit. If any of you have trouble of this nature in
these chassis, thank reader Doehnert and take this tip for future
reference: If the set will not produce a raster after the shorted

tube is replaced, the resistor is likely open! A
CLEAR PLASTIC BOX, -
THERE'S NO NEED
TO OPEN Lo |
TO SEE HOW MANY " g
| FUSES ARE o o @Y

< l BREAKER 10w

IN lT @7; @\;-ﬂmmm

@ BUSS fuse 5-in clear plastic box—let’s you check @ ivme
fuses in each box at a glance...guards against o 0 7
running short on needed fuses. JORTED o -

15w

@ Size and style of fuses printed in large type on lid
of box makes it easier to pick out fuses you want.

@ Box fits all fuse display stands and channels.

OTHER FILAMENTS

PIONEERING NEW
DEVELOPMENTS IN
ELECTRICAL PROTECTION
SINCE 814

BUSSMANN MFQ. DIVISION, McGraw-Edison Co.,St. Lou s 7, Mo.

....New Developments in Electrical Protection

when the signal-voltage swings at the grid are on the order of
1 volt (as may be the case in a modern third IF). Many recent

designs also use a special tube as a third IF, with a transfer Let B U ss Fuses
characteristic much different from the AGC-controlled tubes.
Help Protect Your

It is designed to cut off with only a couple of volts bias on

the grid, but if operated at low bias, it is capable of three

times the amplification of older-type tubes. Incidentally, mod-

ern AGC systems generally have enough RF delay that the PRO FITS
tuner operates with zero AGC bias most of the time. Signals

really have to be strong to develop negative voltage on the RF
branch of the AGC system.

Raster or No Raster

With reference to Mr. Savino’s B4+ problem in a Silvertone
Chassis 528.50180 (Troubleshooter, page 94, November, 1963
issue): When the shorted tube is replaced, the technician will
be surprised to find he has gone from bad to worse—he prob-
ably had a very dim raster with the 140 volts of B4; after he
replaces the tuner tube he won’t have a raster at all. However,
reinserting the old tube restores the dim raster! When an
inspection is made, the technician will find the 200 ohm, 15
watt resistor open, because of the added load when one side
of the line was grounded.

ARTHUR DOEHNMERT
Houston, Tex.

We've shown the schematic for this particular circuit again,
and added in the inset a simplified drawing of the rectifier
circuit when the tube in the tuner is shorted. This will help
you understand exactly what happens. The resistor will burn
only if the receiver is left on after the tube shorts. As you'll
notice in the inset, the circuit can function as a halfwave
rectifier, hence 140 volts of B+ is developed via rectifier X1.
This voltage is sufficient in some receivers, to develop enough

Circle 7 on literature card
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NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)*

ONE PRICE

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

In a decade of experience overhauling TV Tuners
of ALL MAKES, Castle has developed new
handling and overhauling techniques which

N Fast Service

A recent study at our Chicago Plant revealed
that of all tuners accepted for overhauling, over
30% were completed and shipped within

Seven Hours. . . all others within 24 Hours.

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

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

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

-

Pioneers in TV P& Tuner Overhauling

TV TUNER SERVICE, INC.
5701 N. Western Ave., Chicago 45, Illinois
653 S. Palisade Ave., Cliffside Park, New Jersey
Canada: 136 Main St., Toronto 13, Ontario
* Major Parts are additional in Canada
Circle 8 on literature card

*<The Electronic Scanner

news of the servicing industry

Home Entertainment Center

A modern home entertain-
ment center has been opened
by Sylvania Electric Products
Inc. in New York City to dis-
play radio, television, and stereo
hi-fi equipment. The 1700-
square-foot center is located on
the ground floor of the General
Telephone Bldg., Third Avenue
at 45th St.

UHF TV Openings

The first UHF educational TV station in the Los Angeles
area is soon to be constructed by Community Television of
Southern California, and WCIU (Ch. 26) has recently became
Chicago’s first UHF station. These bring the total to approxi-
mately 15 UHF stations that are planning 1964 openings.
Others are: WIHS-TV (Ch. 38) Boston; WNJE-TV (Ch. 77
ETV) Glen Ridge, N. J.; and WTIU (Ch. 30 ETV) in Bloom-
ington, Indiana.

New Plant Opening

A 125,000-square-foot, air-
4 conditioned manufacturing plant
% has become the new home of

III“ Littlefuse, Inc. in Des Plaines,

""'-m:_
iy ey L1 "';!m__%---—:a Ulinois. The new facility is
—_—.'.:"w. '.( equipped with modern data

processing and the latest pro-
ﬁn‘ :,

duction tools for making bil-
LS ' lions of electronic and electrical

circuit protection and control devices. The plant, located at
800 E. Northwest Highway (U.S. Route 14), was opened for-
mally with the raising of the Stars and Stripes by the firm’s
corporation officers.

Merger

The acquisition of the B & G
Woodworking Co. and its 40.-
000-square-foot manufacturing
plant in Windsor, Illinois, has
been announced by Wheaton
! Industries, Inc. The new organi-
% zation, which will be known as
« the Windsor Products Division

of Wheaton Industries, will con-
tinue to design and manufacture speaker and hi-fi sound system
cabinetry for the parent firm, as well as for contract fabrication.

Colombian CD Network

Established
r e

i Wayne W. Cawley, president
i of Cadre Electronics, explains

© the versatility of a modified
Model 520—their 5 watt trans-
ceiver—to Ernesto Caro, Consul
. ' General of the Republic of Co-

| lombia. Cadre will supply 1,000
such transceivers and compo-
nent parts as the first step in
establishing the Colombian Civil
Defense Network.

wWwWw americanradiohistorv com



sz PRODUCT
PLUS /.o

ST PR

—on your choice of o'r400valuabl prizes

It's ““Dealer’s Choice’’ right now at your par-
ticipating Sylvania Distributor. Ask him how
you can get *‘Dealer's Choice’ checks with
your purchase of Sylvania receiving tubes. m
With your first purchase pick up your copy
of the “val-U-Buy”' catalog. It’s filled with
473 wonderful prizes. Then pick the gift
that’s right for you...the one that satisfies a
personal need or will surprise someone in the

SYIVANIA
wotmans s

S [

Vg

AYLYANIA
pome—y—

SYLMVANIA

il

s -

-

SYIVAN,

X

family. Choose from a wide assortment of
tools, power equipment, housewares, hobby
and sports items—even a fabulous mink
stole. Every item is valued right. So you win
twic=. When you buy quality Sylvania tubes.
And again when you redeem your “Dealer’s
Choice’’ checks. m It’s another reason why we
say you get Product Plus from your Sylvania
Distributor.

SYLVANIA

®s:oaRYy O

GENERAL TELEPHONE GEIEL’THUA//L’S
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JFD

The New York World's Fair House of Good Taste Exhibit will showcase today’s and tomorrow's finest advances in home living.

Its Board of Directors selected the JFD Log-Periodic LPV as the only television antenna <o be installed on each of the three
homes in its exhibit. -

Sixty million Fair-goers will see the JFD Log-Periodic LPV. Millions more, everywhere in America, will see, hear and read about the
House of Good Taste and its choice of the JFD Log-Periodic LPV. This powerful new marksting force will be at work building
record JFD Log-Periodic LPV sales and profits for you during 1964 and 1965.

Another JFD first that means more customers—more profits for Log-Periodic LPV users!

60 MILLION FAIRGOERS WILL SEE AND NEAR ABOUT THE REMARKABLE NEW JFD LOG-PERIODIT LPV
THE EXCLUSIVE TV/FM ANTENNA CHOICE OF THE NEW YORK WORLD'S FRIR HOUSE OF COOB TASTE!

by

NEW YORK WURLD'S FAIR
HOUSE OF GOOD TASTE

LICENSED UNDER ONWE OF WMORE OF U.S. PATENTS 2,958,081;
2,985,879; 3,011,168 3,108,280 AND ADCITIONAL
PATENTS PENDING IN ®. S. A. AND CANADA. FRCD JCED
BY JFD ELECTROMICS 3CURPORATION UNDER EXCLUSIVE
LICENSE FROM THE UNI/ERSITY OF ILLINOIS FOUNCATION.




OUR GUEST

BE

AT THE MOST EXCITING EXTRAVAGANZA
OF THE YEAR. ..

— the fabulous 1964-1965 New York orld’s Fair Festival!

You win all ways when

you

feature the

LOG-PERIODIC

JFD LPV!

e MORE antenna sales and profits!

e FREE tickets 'to the New York World’s Fair!
e FREE Weekend Fair Holidays in New York City

HERE IS HOW

Every JFD VHF or UHF Log-Periodic LPV you buy between

March 1, 1964 and August 31, 1965 earns you valuakle JFD

Fair Festival Certificates (see schedule below) which you can:

1. Trade in for FREE World’s Fair Adult Admission Tickets
(worth 150 points) or. ..

2. Trade in for FREE 3-day, 2-night Fair WEEK-ENDER
HOLIDAY (worth 3,000 points) or...

3. Redeem for $1.25 cash for each 150 points, from JFD.

USE THEM FOR YOURSELF AND YOUR FAMILY . . . USE

THEM AS INCENTIVES TO YOUR CUSTOMERS TO PRO-
MOTE MORE JFD LPV ANTENNA SALES!

Aduit Faie Ticket
{value $2.00) 18
exchangeabie for
2 Chiidren's Fair
Tickets ivalue
$1.00 each)

ENJOY THE GREATEST SHOW EVER ASSEMBLED

50 different nations and 50 states will be represented. You'll
see the first public demonstration of nuclear fission ... a moon
exploration team at work . . . water shows, ice shows, continen-
tal circus, monorails, the Wild West, auto thrills, space capsule
and hundreds of other spectacular sights.

AND TO HELP YOU SELL MORE LPV ANTENNAS, JFD
OFFERS YOU A SENSATIONAL WORLD'S FAIR TIE-IN
PROMOTION PROGRAM. ..

A stunning array of full-color official World's Fair displays,
banners, streamers, brochures, folders, cards, newspaper
mats, and dozens more advertising aids will power your own
local sales campaign—earn you more profits and tickets
toward your FREE FAIR HOLIDAY.

START NOW... MAKE SALES [ POINTS WITH JFD ANTENNAS!

JFD DEALER LPV POINT VALUES

model points model points
LPV17 60 LPV-U15 20
LPV14 50 | LPVe, LPVEPM 15
LPV11 35

LPV-U21 30 LPV4, LPV4PM, LPV-US 10
LPVS, LPV8PM 25 LPV-U5 5,

Obtainable from your JFD distributor when you
purchase LPV Antennas.

JFD ELECTRONICS CORPORATION

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

JFD Electronics-Southern Inc., Oxford, North Carolina

JFD International, 64-14 Woodside Ave., Woodside 77, N. Y.

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
401-144 W. Hastings Street, Vancouver 3, B.C.

Circle 10 on literature card
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)

the best
TV/FM Rotor
on the market...

now has

the best-looking
control

on the market.

Meet the new TR-2C

Cornell-Dubilier's new TR-2C manual rotor
system combines the proven reliability of the CDR
bell rotor with the clean, crisp good looks of a
control box designed by Raymond Loewy/
William Snaith inc.

The compact TR-2C control box (only
6)4x4Y;x2%,) blends with any decor. Its
quiet elegance is highlighted by satin aluminum
sides. The wraparound case of patterned black
vinyl-clad steel is trimmed in silver.

Getting precise antenna direction with the
TR-2C is a snap. Just give the control bar a
feather light touch. The feel is decidedly positive,
Muted lights make checking rotor position
easy. For added safety, a red light indicates
end-of-rotation.

Naturally, the heavy duty rotor delivers the
reliable CDR features you expect: in-line,
weather-proof construction; built-in 6" ball
thrust bearing; and more than four times the
rotational torque of competitive rotors.

For a ciose look at the remarkable TR-2C rotor
system, drop by your distributor. Or write us.
Cornell-Dubilier Electronics, Division of Federal
Pacific Electric Company, 50 Paris Street,
Newark, New Jersey 07101.

2 CORNELL-
N all DUBILIER

INNOVATION WITH RELIABILITY

Circle 11 on literature card
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Wl 30V 30~LC

WIA 30V 7875~ LC

w2 40y 30~LC

DC VOLTAGES taken with VIVM, on inactive channel;
antenna terminals shorted. *Means voltage varies
with signal conditions—see ‘‘Operating Variations.”

/" FROM V1DEQ
OUTPUT PLATE

A
6FQ7
SYNCSEP

CIRCUIT

Sync Separator

Using Single Triode

w3 45V 30~LC

@ W4 &5V 30~LC

68K 002 syNCTO
—= VERT
CIRCUIT

820
WLl mmt L

W2A 40V 7875~LC

WAVEFORMS taken with wideband scope; controls set
for normal contrast (50 volts p-p video to CRT). Low-
cap probe (LC) used to obtain all signal waveforms.

Normal Operation

Circuit shown here (from Chassis Series S37, built by
Wells Gardner and used in several private-label sets)
is typical in receivers having only one stage of sync
separation. Not much amplification is imparted by this
stage, so plenty of drive is assured by taking high-level
composite signal (W3) from plate circuit of video out-
put tube. Video signal is applied to printed component
unit M1 (C1, R2, C2, R3, and C3)—a timing nctwork
that shapes sync pulses to some extent. Incoming signal
(W1) develops high negative grid bias, so VIA can
conduct only during positive sync tips. Stage thus
operates as clipper, removing all video information
below level of sync pedestal. Low plate voltage permits
stage to act also as limiter; saturation is easy, and
extremely high sync tips (and any accompanying noise
pulses) arc thus eliminated. Output is pure sync
pulses (W2), of constant amplitude, and negative-going
because of natural inversion. Horizontal pulses are
coupled to AFC circuit by C4. Vertical pulses (W4)
are integrated in network R6-R7-C5 and fed to vertical
circuit by C6. To develop strong sync signal needed
to keep vertical hold from being touchy, integrated
signal is fed first to vertical output grid, amplified, and
then applied to oscillator via feedback circuit. AGC in
this receiver is simple, developed at video detector.
High grid-leak bias at pin 2 depends on signal level, so
R4 interconnects separator grid and AGC line, to help
AGC action. This extra connection to grid circuit
doesn’t affect separator action.

Operating Variations

With strong signal from local station,
and normal setting of contrast control,
DC voltage is about —16 volts. When
contrast control settings are varied from minimum to
maximum, voltage ranges from -8 to —-20 volts.
Amplitude of W1 also changes in direct relation to
contrast setting and input signal strength.

PIN 2

When signal is applied, no-signal 55 volts
increases to 75 volts. Rotating contrast
control through its range, or changing
channels, causes only very slight difference—1 or 2 volts.
Likewise, amplitude of waveform W2 (and W4) does
not change noticeably with any of the normal operating
adjustments. W4 (40 volts) contains sync and also
pulse coupled back via C6 from vertical oscillator; 20
volt sync pulse can be viewed by turning vertical hold.

PIN 1

Entire sync stage is located on printed

A circuit board. Connection from R1 to M1

is made via soldered terminal on this

board. R1 itself is located near to the video output.

Contrast control determines gain of video output tube,

so its setting directly affects amplitude of W3 (and W1).

On strong local stations, peak-to-peak amplitude of W3

varies from 30 volts minimum to 70 volts maximum,
throughout rotation of contrast control.
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SYMPTOM 1

Intermittent Vertical Roll

Horizontal Critical

R5 Increased in Value

Symptom
Analysis

Vertical has slow roll and “floating” tendency; range
of hold control is very critical. Unable to get positive
locking action with control, indicating sync signal
probably isn’t controlling oscillator. Changing channels
causes temporary loss of horizontal sync.

W2 1V X~LC

Waveform Analysis

W1 and W3 (not shown) are
okay, indicating trouble is in out-
put of V1A. Video contamination
in W2, and low 15 volt amplitude,
confirms suspicion that vertical
sync pulse isn’t sufficient to control
oscillator; note ragged appear-
ance of horizontal tips between
vertical pulses. W2A, although
weak, can control horizontal. Ad-
justing hold control to view sync
signal in W4, reveals only 5 volt
sync amplitude—would be 20
volts during normal operation.

15V %14y

Voltage and '
Componeni Analysis

Pinpointing clue is low 15 volts DC on plate of VIA.
Incoming video signal to pin 2 is normal, so grid
voltage, with or without signal, remains close to normal.
Evidence thus points to trouble in B+ path to plate of
separator. In this instance, RS has increased to approxi-
mately 150K if resistance increases much further, both
horizontal and vertical sync will be lost. Low plate
voltage reduces gain and shifts normal operating mode
of separator. Video passing through stage, because of
poor clipping action, only aggravates symptom.

Best Bet: Scope isolates; voltage measurements conclusive.

Loss of Sync

Horizontal and Vertical
Affected Equally

Point “A” Open at
PC Board

Symptom
Analysis

Picture indicates complete loss of vertical and hori-
zontal sync. Both hold controls are operative, and
picture can be steadied slightly by careful adjustment.
Symptom is present on both strong and weak stations,
so AGC is probably okay.

W2 25V W

Waveform Analysis

Reduced pulse is present at W2,
a good starting point—but it’s
positive-going, must be caused by
pickup and feedback from ver-
tical oscillator circuit. Information
on base line is stray noise. W1
contains no video information,
just very weak inverted waveform
from plate of VIA. W3 video
signal is normal with above-normal
amplitude, suggesting trouble is
between this point and grid of
V1A. Scope on either side of
point A pinpoints fault.

Voltage and
Component Analysis

Voltage on plate and grid of VIA doesn’t vary at all
when signal is applied; likely reason is lack of grid-leak
bias normally developed by incoming signal. Normal
no-signal voltages on V1A practically rule out trouble in
plate components R5-R6 and grid components R3-C3.
Twist while changing tubes is all that’s necessary to
cause open connection (sometimes intermittent) at point
A. Video signal at W3 increased in amplitude due to
AGC action—negative AGC voltage decreased slightly
when extra AGC source (through R4) was removed.

Best Bet: VIVM gives clues, but scope is conclusive.
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SYMPTOM 3

Horizontal Pulling

Vertical Sync Critical

C2 Leaky

Symptom
Analysis

Screen displays familiar pulling at top of picture, with
intermittent vertical roll. Contrast control offers clue—
in minimum position symptoms are worse; at maximum.
condition improves. Trouble in video or AGC isn’t
likely, since condition affects all stations.

Wz v 30~LC
CORIMALT fA1 R A,

Waoveform Analysis

With normal setting of contrast
control, amplitude of W2 is okay;
but look at video content in sync
pulse slot with minimum contrast
setting. With contrast at normal,
very little video is seen in W2; in-
creased signal fed to grid of V1A
lets tube act more like true sepa-
rator. This accounts for increased
symptom as contrast is turned
down. Decent looking signal at
W1, with 25 volt amplitude,
doesn’t offer much clue to actual
defect present in circuit.

w2 v W~-LC
CNTRELT ROHME

Voltage and
Component Analysis

Extremely reduced grid voltage without signal is vague
clue to leakage in C2; however, low voltage with signal
won'’t attract attention because wide variation is expected
anyway. Dynamic leakage test of C2 is in order for
several reasons: Coupling capacitors at this point are
known to be troublesome; waveform checks indicate
sync output is contaminated, although operating volt-
ages aren’t far from normal; lowered bias on grid of
separator is vague clue. Test can be made by slicing
printed wiring at terminal 3 of MI.

Best Bet: Takes VIVM to pinpoint fault,

Horizontal Bending
and Pulling

Entire Raster Affected

C1 Open

Symptom
Analysis

Extreme bending and pulling of picture might indicate
hum, video, or distorted sync signal is reaching horizon-
tal oscillator; makes quick check of horizontal sync
pulses most logical beginning. Vertical sync is fairly
stable. Symptom remains on all stations, weak or strong.

Waveform Analysis

Twisted video signal at W2, al-
most without sync pulses, clears
horizontal circuits of suspicion
and directs attention to sync sepa-
rator. Note also there are prac-
tically no sync pulses in W1 at
grid of VIA. This clears separator
circuit, since fault is obviously
farther back toward stage input.
Next logical point for tracing with
scope is W3. Acceptable video
signal at this point pinpoints trou-
ble spot to somewhere between
R1 and grid of VIA.

Voltage and
Component Analysis

Voltage on plate with or without signal is within nor-
mal range. Bias wirh signal offers best voltage clue;
although not drastically changed, it is low enough to
suggest further checking in grid circuit. However, leaky
C2, as in Symptom 3, could be the fault. Actually, scope
proves lowered bias on V1A is result of low-amplitude
input signal, which has no sync pulses. R2 and CI are
part of timing and coupling network located in M1; with
C1 open, sync pulses are greatly attenuated and never
reach grid of V1A. Replacement of M1 is necessary.

Best Bet: Tracing with scope pinpoints trouble.
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Vertical Jitter

Horizontal Normal

C5 Open

Symptem
Analysis

Vertical circuit in this set is normally very stable.
Jitter on screen, then, isn’t as noticeable here as in some
sets. “Nervous” condition comes and goes—picture jit-
ters, then stops. Trouble could be in vertical stage or
caused by improper sync triggering oscillator.

Waveform Analysis

W2 (not shown) appears okay,
so separator is working normally.
W2 is always a good starting
point for tracing sync problems in
circuit of this type. Amplitude of
W4 is okay, but something has
been added—note low-amplitude
signal riding between vertical
sync pulses. W4A, taken at 7875
cps, proves extra signal in W4 is
horizontal sync pulses with 20
volt amplitude.

No Voltage
Clues

Voltage ond
Component Analysis

Since W4 appears normal at first glance, and all DC
voltages are okay, tendency is to move directly to ver-
tical section. However, with sync stages it’s always a
good idea to stop and check each waveform very closely.
If important clue of contamination in W4 were over-
looked, or scope check at this point omitted, much time
might be lost hunting for trouble in vertical circuit. C5
is important component to integrator network, and is
necessary to keep horizontal pulse from reaching verti-
cal circuit. Horizontal pulse of this amplitude in some
receivers might produce a constant vertical jitter, or
cause a complete loss of vertical sync.

Best Bet: Waveform analysis spofs this trouble.

Loss of Vertical Sync

Horizontal Pulling

R5 Decreased in Value

Symptom
Analysis

Vertical has slow roll and can’t be locked in at all
Hold control is operative—can change direction of roll
Horizontal pulling also appears, and horizontal sync is
lost when weak fringe-area signals are tuned in. Hori-
zontal hold control operates, but action is critical,

Waveform Analysis

Good composite video signal and
acceptable amplitude of 45 volts
in W3 (not shown) rules out
trouble in video stages. WI is
normal, so all signal paths to this
point must be okay. Odd wave-
form at W2 indicates video signal
on grid of VIA is failing to pass
through separator stage. There
are no sync pulses in this wave-
form; only random noise and
hum appear.

130V %130V

Veltage and
Component Anolysis

Best voltage clue to this trouble is extremely high B +
on plate of V1A. Full source voltage is present, and
doesn’t vary with or without signal. Voltages on grid
remain normal, so plate voltage hasn’t risen as a result
of cutoff bias. B+ for separator is determined primarily
by divider network R6-R5. Prolonged operation with
R5 at such low resistance (2200 ohms, in this case)
would probably damage R6, too. On the other hand, if
R6 opens and R5 remains good, sync operation would
remain almost normal. The big difference in that case
would be apparent in amplitude of W2—it would in-
crease from normal 40 volts to large 75 volt amplitude.

Best Bet: Voltage measurements are sufficient.
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THE FABULOUS INTERNATIONAL RECTIFIER 1964

ROUND THE WORLD CONTEST!

CONTEST OPEN TO ALL ELECTRONIC
TECHNICIANS AND ENGINEERS
Enter As Often As You Wish! _i

MEET THE FAMOUS GEISHA GIRLS OF TOKYO!
SEE THE SINUOUS TEMPLE DANCERS OF
BANGKOK! ENJOY THE EXOTIC NIGHT LIFE
OF NEW DELHI, INDIA! You are on your fun
packed way around the world by Trans World
Airlines, free for 28 days to enjoy the pleas-
ures of 9 countries on 3 continents. m As you
mingle with the friendly beauties of modern
Rome, watch the Folies Bergere in Paris, and
become acquainted with the Iegendary
English Bar Maid in London, you will know that
your life is richer by far for 'the never-to-be for-
gotten memories of your trip around the world.
m So act today! Complete the entry form below
and send it to International Rectifier Corpora-
tion. You may be the lucky winner who can
choose between a 28 day trip around the world
for 1, or a 15 day trip to Europe for 2, with full
world wide accident insurance protectlon pro-
vided for duration of trip through Beneficial
Insurance Group.

{ | T TTP e e—
m 177 TFTS PR

I

M
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]

emmmmmmmmmee === ACT TODAY! —ccmmmmmmm o mm
INTERNATIONAL RECTIFIER 1964 / L .1 iy el A 1
'ROUND THE WORLD CONTEST RULES: : INTERNATIONAL RECTIFIER CORP. / 233 Kansas Street, El Segundo, California }
} Add a 4th line to this limerick: \
1. Add a fourth line to the limerick: (judging will be l ?\';EMF;;'I-'”‘I"F(E) Fﬁ_‘PELercé?:ENTS Date :
based on pertinence of your words, rather than 1 I,I I
their literary quality) : INTERNATIONAL RECTIFIER :
2. Answer all guestions on form and sign it. : _—{Please Print All Answers) :
3. Remove label or box end from any boxed |.R. prod- ! o ]
uct, or draw a free-hand facsimile of the I.R. trade- : Name of my I.R. distributor [}
mark. 1 Distributor’s address :
4. Send compteted entry form and |.R. label, box end, : City State }
or trademark facsimile to INTERNATIONAL RECTI- | o i
FIER CORP., 233 Kansas Street, El Segundo, Calif. 1 My distributor salesman i
5. Answer as often as you wish. All entries must be : My name :
postmarked on or before April 30, 1964. Winner will 1 My address i
be selected and announced by International Recti- { y ,
fier Corporation on May 18, 1964. All entries become \\ City State /

the property of International Rectifier Corporation, N —— s — — — e o — ——————— " - —

Additional entry forms available from all electronic distributors.

NTERNATIONAL RECTIFIER
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Servicing TV with ¢

The array of test equipment on
the servicing bench of most shops
is impressive indeed. Fancy dials
and chromium-plated lights dress up
the many multipurpose instruments
which now save the time of the
technician and make his job easier.

But in almost every service shop,
the instrument that receives con-
stant use is the VOM or VTVM.
This is especially true with the old
timers who spent years of servicing
without a scope or any other mod-
ern refinements in test equipment.
Veteran technicians will tell you
that, when full use is made of it, a
VOM or VTVM can handle most
TV servicing jobs without any help
from its more sophisticated con-
temporaries. And they are right.

If speed of service is not the most
important factor, or if other instru-
ments aren’t available (such as on
a home service call), the VOM or
VTVM can usually solve the prob-
lem if used expertly. Let’s review
a few actual case histories and see
how a VTVM (or VOM) can be
used to best advantage. We will also
see some instances in which a
VTVM simply can’t provide conclu-
sive evidence of trouble by ordinary
methods. And further, we’ll discuss
means of getting around these draw-
backs. One factor you’ll discover is
that you should be well versed in
circuit operation to understand these
techniques thoroughly and use them
easily.

Raster Okay

In the first case, raster was okay,
but video and sound were missing.
The most common cause of this,
other than tubes, is loss of plate or
screen voltage in an IF or the tuner.
It is a quick matter to check DC
voltages at all these points with the
VTVM or VOM, and in about 60%
of the cases an incorrect voltage will

28 PF REPORTER/March, 1964
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Fig. 1. In cascode circuit, V1 plate voltage
will be missing unless tube V2 is operating.

be found. This should not take more
than a few minutes, especially if 7-
and 9-pin tube adapters are used to
facilitate checking from the top of
the chassis. An unusually high volt-
age indicates that the tube is not
conducting, probably because of an
open cathode resistor or a high neg-
ative bias on the control grid. Low
or no voltage means a faulty plate
(or screen) resistor or coil, or that
bias is too positive.

Technicians frequently choose the
ohmmeter function of the VITVM
(with the set off) to check from
cathode to ground rather than meas-
ure cathode voltage, because a live
tube draws current through the

Fig. 2. If B4+ path to plate is open, voltage
on VIVM may read in the negative direction.

www americanradiohistorv com
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meter and gives a false indication.
The ohmmeter gives positive proof
of the condition of the cathode re-
sistor or ground connection.

When the tuner is the cause of
missing video, open decoupling re-
sistors in the plate circuits of the
RF amplifier, mixer, or oscillator
can be spotted at once by noting
missing plate voltages. It is easy to
measure these voltages from the top
of the tuner; but it is especially im-
portant to do so with a good tube in
the socket, so an adapter should be
used. Fig. 1 shows the familiar cas-
code RF amplifier; the voltage on the
plate of VI depends on conduction
through V2. If the tube were re-
moved, there would be no voltage
between the plate terminal of V1
and ground. This condition will
cause much consternation to the
technician who mistakenly assumes
there is an open in the plate circuit
and proceeds to disassemble the
tuner.

Another point of confusion awaits
the unknowing technician who meas-
ures voltage between the grid of V2
and ground. This is supposed to be
a positive voltage slightly less than
that on the plate of VI and on the
cathode of V2; thus the grid is neg-
ative with respect to its cathode. R1
and R2 set the grid voltage.

The operation of the oscillator in
the tuner can be checked by measur-
ing the grid-leak bias from the oscil-
lator grid to ground. A VTVM must
be used because of its high input
resistance; an extra | megohm re-
sistor at the end of the probe will
help prevent loading the grid circuit
and stopping oscillation. The exact
voltage value is not important; any
negative potential at this point is a
good indication of oscillation. An
old trick used by many servicemen is
to touch the grid terminal with a
finger while taking the reading; if



See just how valuahle
these instruments are
for troubleshooting.

by EDWARD F. RICE

the voltage drops, you can be sure
the grid-leak bias was resulting from
oscillation.

Raster and Sound Good

Loss of video due to an open
peaking coil in series with the video
amplifier plate can be found quickly
with routine voltage checks. Some-
times, when the connection from
B+ to plate is open, the meter will
read a few volts negative at the plate
because of the space charge in the
tube (see Fig. 2). Some video am-
plifiers have screen resistors that
must be checked.

AGC Faults

When video overload and un-
stable sync seems to be worse on
stronger channels, or the picture is
improved when one side of the
antenna lead is removed, an efficient
“VTVM” technician replaces the
RF. IF, and AGC tubes, and then
proceeds to tests that will isolate
the faulty section as quickly as pos-
sible. With the VTVM connected to
the source of AGC voltage, the
receiver is switched from an active
channel to an inactive one. A re-
duction in negative AGC voltage
indicates that the AGC system is
working and the fault must be else-
where. However, no change in the
AGC voltage means the entire AGC
system will have to be checked. A
positive voltage indicates that B +
may be reaching the AGC line
through the coupling between two
IF stages, via the delay (or bucking)
resistor, or from some other source
—unless the set is one of those
using “positive” AGC (see June,
1963, Symfact).

Interstage coupling leakage can
be checked by removing the tuner
and IF tubes and opening the
ground end of the secondary of the

suspected IF transformer. The
VTVM, set on a low DC scale, is
used to see if there is any slight
positive voltage on the secondary.
Fig. 3A illustrates the method; Fig.
3B shows how it can be done when
capacitive coupling is used. This
method works equally well in sets
using series filaments because B+
is present even with the tubes
removed.

If there is no voltage at all on the
AGC line, the entire network can be
checked with an ohmmeter for a
shorted bypass capacitor. In simple
systems, battery bias can be con-
nected to the line as shown in Fig.
4 and the voltage checked at various
points throughout the system; it is
sometimes most convenient to do
this with the receiver turned off.

In sets using keyed AGC, trouble
in the stage will be suspected when
the application of battery bias to
the AGC line (clamping) produces
normal operation. The AC function
of the VITVM can be used to check
for horizontal pulses at the keyed
AGC plate. The voltage reading,
though not accurate at the horizon-
tal pulse frequency, will indicate the
presence of pulses. The pulses
should be about 500 volts peak to
peak; if the AC scale has rms cali-
bration, it will read about 125 volts.

No keying pulses at the AGC
tube leads to an ohmmeter check
of the capacitor or resistor leading
back to the horizontal section where
the pulses originate. If normal key-
ing pulses are present at the AGC
stage, the DC voltmeter can be used
at the screen and cathode of the
keyer tube. One grid is also fed with
video information, and its presence
can be detected with the AC section
of the VITVM.

No Vertical Deflection

The first step in analyzing the
vertical stages using only a VITVM

(A) Transformer coupling
Fig. 3. Methods to measure interstage leakage.
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Fig. 4. External bias voltage can be applied
to AGC line and test made with the set off.
is to make sure there is drive signal
at the grid of the output stage; the
AC voltmeter will give indications,
but not in peak-to-peak values,
because the waveform is not a sine
wave. If drive is okay, the trouble is
in the output circuit. The AC meter
cannot be used directly at the plate
of the vertical output tube because
the peaks there are very high. It is
necessary only to set the voltmeter
to a high scale and clip the probe
to the insulation of the plate lead.
Then decrease the scale setting one
step at a time until the presence or
absence of the signal is apparent.

If no vertical deflection signal is
present on the output plate, but
drive signal appears at the grid, it
is clear the output stage has failed
and not the yoke. DC voltages can
be checked, and you can make an
ohmmeter check of the cathode
circuit,

The ohmmeter will also check the
yoke. You can disconnect one verti-
cal yoke lead so separate tests can
be made of the transformer second-
ary and the yoke winding, as shown
in Fig. 5.

No drive signal at the grid of the
vertical output tube indicates trouble
in the oscillator section. If the com-
bination multivibrator-output cir-
cuit is used, component checks are
usually necessary. A defect in the

® Please turn to page 97

(B) Capacitive coupling
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DC Scope for Quick

by John D. Lenk

Are you planning to buy a new
scope? If so, you probably have
been reading specification sheets for
the host of oscilloscopes available on
today’s market. If you have read
these sheets carefully, you probably
have noticed “DC scopes” having a
response which is flat from zero
frequency to some specified upper
limit. Such scopes have DC coupled
vertical amplifiers, without coupling
capacitors. However, many DC
scopes can be used as ordinary AC-
coupled units; you merely switch a
capacitor in series with the input, to
keep out DC voltages.

You may have noticed also that
DC scopes are usually priced higher
than AC scopes having similar fea-
tures. Too, since DC scopes require
more expensive basic circuitry, they
often have extra features that further
increase their capabilities—but also
the cost. But, are they basically
better than AC scopes? The answer
to this question is not a simple yes
or no; it is difficult to compare AC
and DC scopes on a side-by-side
basis.

The obvious test would be to
compare waveforms on each of two
similar scopes—one an AC type
and the other DC. Another way to
compare is by making the tests with
a “combination” scope, one that

Hi.iﬁiﬁ
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Fig. 1.

Scope is switched to AC coupling.

Fig. 2. DC coupling shows a 2 volt DC level.
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uses DC-coupled vertical amplifiers
but can be switched for an AC
(capacitor) input. With such an
arrangement, we could observe a
given waveform in the DC mode,
and then switch to AC to observe
any appreciable change in the scope
presentation.

We took some photos of wave-
forms on such a scope, to show the
difference in AC and DC patterns.
In some cases, the waveforms were
doubly exposed on the same print,
while in other cases the no-signal
trace was exposed to show a voltage
reference (zero) point. The scope
and camera controls were not
touched in the changeover from DC
to AC, except when it was neces-
sary to reposition the trace vertically
to show the entire presentation.
Typical sine waves, sawtooth signals,
and square waves were photographed
in the AC and DC modes, and here
is an analysis of the resulting photo-
graphs.

Simultaneous Measurements

One obvious advantage of a DC
scope is that with it the DC level in
a circuit .can be measured simul-
taneously with the signal voltage.
As an example, assume that you
want to measure and study the signal
at the input grid of the horizontal
output tube, and at the same time
measure the DC level at that grid.
With a straight AC scope, you must
use a meter for the DC level, and
then use the scope to check the drive
signal. With a DC scope, the trace
(showing the signal waveform) will
be deflected vertically by an amount
corresponding to the DC level.

As an example, in Figs. 1 and 2
we show a 1.5 volt square wave
signal riding on a 2 volt DC level.
In both photos, the bottom line
represents zero volts.

In Fig. 1, the scope was switched
to AC coupling. The positive half
of the square wave appears to be
75 of a division above the zero
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reference line, indicating that the
full square wave is 1.5 wvolts in
amplitude. We could position the
complete square wave so its top
or bottom lines up with the reference
line, and still make an accurate
measurement of 1.5 volts. However,
we want to show that the square
wave starts at zero and goes in both
directions.

In Fig. 2, the entire square wave
trace has moved up 2 divisions, in-
dicating a 2 volt DC level; but notice
that the square wave still covers 1.5
divisions, indicating a 1.5 volt signal.
It can also be seen that the peak is
3.5 divisions from the bottom, in-
dicating that positive peaks reach
3.5 volts above zero.

Zero Voltage Reference Line

Another important use for a DC
scope is to establish a zero reference
point quickly and easily. Assume
that you want to measure a sawtooth
waveform which has a peak-to-peak
amplitude of 25 volts, and which
starts from exactly zero voits and
rises to 25 volts positive. Both the
AC and DC scopes will permit you
to measure the 25 volts peak-to-peak
value, but the AC scope will not tell
you whether the vertical rise starts
at zero or at some DC reference

Fig. 3. Entire sweep is above zero reference.

_
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Fig. 4. Sweep centered around zero reference.



level; further, it won’t tell what the
true peak voltage is.

Figs. 3 through 6 show a sawtooth
sweep which starts exactly at zero,
dwells there for a short time, and
then rises to a peak of 25 volts.

In Fig. 3, the DC scope is set for
10 volts deflection for each vertical
division, with the zero reference at
the second grid from the bottom.
The trace starts from the reference
line (indicating that it starts at zero
volts) and rises 2.5 divisions (in-
dicating that the peak-to-peak value
is 25 volts).

In Fig. 4, all settings are the
same, except that the scope is set
for AC, and the reference line was
moved up (with vertical position
control) to the center line so the
entire waveform could be seen. As
before, the trace covers 2.5 vertical
divisions to show the 25 volt
peak-to-peak value, but there is no
indication that it starts from zero.
Not knowing just where true zero is,
you might assume that zero is at the
center (reference) line; this could

e

Fig. 5. On DC, trace again starts at zero.

Fig. 6. Trace centered about average voltage.

lead you to also assume (incor-
rectly) that the sweep starts at 11
volts negative, and rises to 14 volts
positive.

Figs. 5 and 6 show what happens
with even a slightly different wave-
shape. In Fig. 5, the scope is
returned to DC, the no-signal (zero
reference) trace has been returned
to the second line from the bottom,
and the input signal is a little differ-
ent in shape—there are now two
divisions between sawtooths, indi-
cating more “resting” time between
sweep cycles. On DC, the trace
again starts from the reference line
(zero volts), and rises 2.5 divisions
(still 25 volts).

In Fig. 6, all conditions are the
same except that the scope is again
set for AC, and the zero line moved
up to the center grid. The signal
trace appears the same—2.5 vertical
divisions—but there is no depend-
able zero reference, since the input
capacitor blocks DC from the scope.

Compare Fig. 6 with the presen-
tation in Fig. 4, and you will see
that the entire signal trace is in a
different position. If you were to
assume that the center line is true
zero, the sweep seems to start at
about —7 wvolts, and rise to about
+18 volts. The reason for the
difference between Figs. 4 and 6 is
that, when AC coupling is used, the
signal trace will always center itself
about the average of the waveform
voltage. This makes it even more
difficult to establish a true zero point
with an AC scope, since the trace
will reposition itself with changes in
waveform shape. In other words,
one-half the effective voltage of the
waveform will always fall above the
no-signal trace line, and the other
half will fall below. Compare the
areas bounded by each portion of
each waveform, and you can see this
effect quite easily.

No Waveform Distortion

Another advantage of a DC scope
is its relative freedom from low
frequency waveform distortion. This
distortion may be observed whenever
a waveform of long time duration
(low frequency) is displayed on an
AC scope. This is caused by the
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nonlinear charge and discharge rates
of capacitors used in the vertical
amplifier stage. Of course, there are
certain waveforms in which this dis-
tortion is not objectionable, and at
higher frequencies it is not readily
apparent. But in an AC scope,
some degree of this distortion always
exists, especially at low frequencies,
and it can be a problem when
faithful reproduction of waveforms
is necessary.

In Fig. 7, the scope is set for DC,
and a low-frequency (about 5 cps)
square wave with a very short “rest”
period is being fed to the vertical
amplifier. Its amplitude is approxi-
mately 30 volts. The trace starts
from the reference line (indicating
zero volts), remains at zero for a
few milliseconds, rises 3 vertical
divisions (30 volts), and remains
positive for a considerable time.

In Fig. 8, all conditions are the
same, except that the scope is set
for AC, and the trace is repositioned
to show the entire presentation on
the screen. Although amplitude and
pulse duration can still be measured
accurately, there is obvious distor-
tion of the waveform.

This distortion is caused by the
coupling capacitor that must be
charged and discharged to pass each
square wave pulse. If the waveforms
were short in duration (a few mi-
croseconds) as are high frequency
signals, they would use only a short
portion of the capacitor charge-
discharge curve, and would appear

® Please turn to page 102

Fig. 8. AC coupling shows obvious distortion.
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If your VHF FSM isn't easBw convertible, connect the UHF antenna
to a UHF-to-VHF converter anc the converter output to the VHF FSM.

converting

A VHF fleld-strength meter with o drum tuner that has individual
channel strips is easily converted to UHF by installing UHE strips.

To make room for the UHF strips, remove the coll strips of an unused Here you see UHF channel strips ready to be snapped in place.
VHF channel. They are held in place by the tuner spring clips. A pin fits through a slot in the tuner and connects the two strips.




This feature shows how you can equip
your shop with a field-strength meter for
measuring UHF TV signal strength. By
far the least expensive method is to
convert your VHF unit to UHF. By so
doing, you eliminate the cost of an en-
tirely new instrument, and the converted
FSM will work for both VHF and UHF

- 3

| == i ppideo j-—m
WV '
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UHF strips (top) contain mixer diede (left), and oscillator fre- Shown here is a new field-strength meter that measures either VHF
quency multiplier (rightl. VHF coil strips are shown at the bottom. or UHF TV channel signals by just a flip of the function switch.
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(B) Schematic
Fig. 1. A three-section tuning capacitor is

used for station selection in this UHF tuner.

With the recent announcement
that all TV sets produced after
April, 1964 must provide for receiv-
ing UHF stations, it is expected that
UHF stations will soon begin opera-
tion in many areas. Quite a few
technicians will be servicing UHF
tuners and converters for the first
time, and UHF frequencies present
problems that are different from

those most technicians are accus-
tomed to working with.

First, let’s get our terms straight.
UHF tuners convert the UHF signal
directly to the IF frequency of the
set, and converters convert the UHF
signal to a VHF signal, usually chan-
nel 5 or 6. Converters can be inside
the set, or they can be “outboard”
in a separate cabinet; tuners are
always built in. Of course, one sec-
tion of the converter is a tuner;
only the oscillator frequency differs
from set tuners.

Major Designs

Over the years, since UHF was
first introduced, many different
methods of tuning have been tried
with varying amounts of success.
Fortunately, in the last four or five
years the industry has pretty well
settled on two basic tunable designs,
plus the use of UHF channel strips.
Since strips involve no service prob-
lems and are easily replaced, we will
discuss the two tuned designs—the
capacitor end-tuned tank and the
parallel line.

The most widely used tuner de-
sign is the capacitor end-tuned tank;
an example of this design can be
seen in Fig. 1. This type is presently
used mainly in sets as a built-in
tuner, although several external con-
verters used this design. This design
has very good sensitivity and stabil-

Table 1
Preliminary Tests for UHF

1. Replace the UHF oscilloter and preamp tubes, if necessary,

2. Replace the UHF miver crystal l(or tubel. In most tuners and converters the po-
larity of the diode is unimpertant; in o few, a smoll bios current is applied to the
erystol, ond polarily makes o world of difference. Tumn It for least snow,

3. Be sure the correct filamont and plote veltages are supplied.

4. Check the UHF-VHF changeover switch.

5. ¥ o preamp is ottoched fe the tuner or converter, moke sure it is eperating.

6. Check the ¥HF tunar, Problems thal occur only in the UHF positien of the tuner
will not affect WHF reception. [Substituting on externol converter might thus misleod
a technician Inta thinking the UHF tunar waos at fault.]

7. Be sure there isn't on antenno preblem, This is quite frequent in UHF areos.
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TUNER

ity when properly aligned.

The other basic design uses par-
allel lines, tuned by a movable
shorting bar. A schematic of this
design can be seen in Figs. 2 and
3. This type of tuner is used mainly
in external converters, although one
major manufacturer uses it as a
built-in tuner. This design is also
very stable when properly built,
and is quite easy to align.

Practically all modern UHF tun-
ers and converters use a special
UHF tube for the oscillator and a
special UHF crystal for the mixer.
Same manufacturers are introduc-
ing new tuners this year that use
transistors and nuvistors in their
circuits. We'll discuss them when
they start appearing in sets regularly.

Be Careful

Several words of caution are
needed before you attempt to service
UHF tuners or converters. Extreme
care should be exercised in the
movement and placement of parts,
because stray capacitance causes
lead length and position to be very
critical at UHF frequencies. It is
advisable, when replacing a part, to
use an exact replacement and place
it exactly in the original position.

Most UHF tuners are built by
companies specializing in this field,
so parts may often be obtained from
more than one source; simply com-
pare tuners in different sets visually
or by the EIA source-code number
stamped on the tuner case.

Since lead length is so critical,
many parts—especially capacitors
—have no leads at all. Disc and
tubular capacitors may be attached
directly to tube socket pins and to
other parts by soldering directly to
the surface plating of the capacitor.
(This type of construction makes
these small capacitors extremely
susceptible to physical damage, so



inside & out

Facts you'll need
to know . . . soon!

by Clayton Volz

great carc must be used when re-
moving or inserting the oscillator
tube in its socket; undue wiggling of
the tube can easily break the capaci-
tors or pull the plating loose.) When
replacing capacitors of this type do
not overheat them, or the plating
will burn off.

Quite often, small pieces of wire,
fixed metal plates, or tabs and short
loops of wire are used as “gimmick”
capacitors for injection circuits and
alignment adjustments. Consequent-
ly, do not clip off “loose” wires or
move them around unless you are
sure of their purpose.

When you are called upon to
service a set with a UHF reception
problem, take time to make a few
checks before tearing into the UHF
tuner or converter. Table 1 shows
these preliminary tests.

Servicing Mechanical Faults

One of the most common prob-
lems with UHF tuners or converters

Table

2

UHF Oscillator Faults

Fault

Poor contact between wipers and parallel
rotor

lines between wipers and capacitor

shaft.

or

2. Tube socket pins spread.

3. Plating pulled loose on small capacitor at-

tached to tube socket pin.

4. Poor solder connections on tube socket pins.

5. Poor connection between chassis and metal

ring of tube socket.

6. Tuner cover plates missing or not making

good contact to chassis.

7. Drop of oil or other foreign material between

plates of end-tuned capacitor.

8. End-tuned capacitor stator plates shifted
position.

9. End-tuned capacitor rotor loose,

of both basic designs displays itself
when the tuner or converter is tuned.
This condition shows up as flicker-
ing, flashing, shifting of frequency,
or complete cutting out when trying
to tune in a UHF station, and is
caused by poor or dirty contact
between the wipers and rotor shaft,
or between the shorting-bar wipers
and the parallel lines. In some cases,
applying a small amount of a liquid
contact cleaner to the wipers and
working the tuner back and forth
will correct this problem. However,
in more drastic cases additional
steps are needed.

If this problem is severe in a
capacitor end-tuned unit, remove

Cure

Clean, lube and tension wipers.

Tighten socket pins.

Use exact replacement.

Resolder connections.

Solder metal ring to chassis.
Replace or correct poor contact.

Clean and remove oil or other
material.

in Recenter stator to rotor plates

with appropriate shims and
secure in position by resolder-
ing stator or tank to mount.

Recenter rotor by use of ad-

justable thrust bearing and

secure.
the wipers and clean any old oil and
grime off the wipers and the rotor
shaft. A regular pencil eraser does
a good job of polishing the contact
surfaces. If the wipers have lost
pressure against the rotor, re-tension
them by carefully adding a little
more bend. Re-install the wipers
and solder them securely to the
chassis; then put a little nondrying
tuner lube between the wipers and
shaft (work the tuner back and
forth to distribute the lube).

For this same problem in a par-
allel-line unit, clean all the old oil
and dry lube from the lines and
wipers, and use a piece of pencil
eraser to polish the contact surfaces.
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Parallel-line tuning characterizes the units used mostly in external-type converters.
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Fig. 3. Inductuner is a form of parallel-line tuning used in many older outboard converters.

If the wipers have lost their pressure
against the lines, re-tension them by
spreading them apart very carefully.
A small amount of nondrying tuner
lube worked back and forth between
the wipers and parallel lines will
complete the job.

Electronic Troubleshooting

Once you are certain the UHF
tuncr or converter is the source of
trouble, attack the problem logically
by determining if the oscillator,

mixer, or RF and antenna stage is
at fault. As most UHF problems
occur in the oscillator circuit, it
would be wise to start there.

Oscillators

Most UHF tuners and converters
have a feed-through capacitor or tie
point to carry plate voltage to the
tube. This is a convenient point to
determine whether the oscillator is
functioning. Connect a voltmeter,
set for the 250 or 300 volt range,
between this point and chassis. As

Table 3
RF Troubles

Fault

1. Poor contact between wipers and lines or

wipers and shaft.

2. End-tuned capacitor stator plates shifted

in position,

3. Drop of oil or other foreign material be-

tween plates of end-tuned capacitor.
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Cure

Clean, lube, and tension wipers.

Recenter stator to rotor plates
with shims and secure in posi-
tion by resoldering stator or
tank to mount.

Clean and remove oil or other
material.
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vou turn on the set, obscrve the
voltmeter. If the oscillator is func-
tioning. within 15 to 30 seconds
you will see the voltage fall quite
low and then kick back up as the
oscillator starts. In tuners using a
6AF4 or similar tube as the oscil-
lator, the voltage at the tie point
will usually be between 50 and 90
volts unless the dropping resistor is
inside the tuner.

With your voltmeter still con-
nected, tune slowly across the whole
UHF band, watching the voltmeter
as you tune. Any secrious dips in
voltage should be regarded with
suspicion; make a mental note of
the lowest voltage as you tune across
the band. Next, kill the oscillator by
touching the tuned circuits or by
grounding the control grid. The volt-
meter reading should drop as much
as 40 volts if the oscillator was
working.

Sudden or large dips in voltage
while tuning can be caused by poor
wiper contact, defective parts, shield
plates not in place or making poor
contact, tube shield not in place,
oscillator tube off tolerance or
wrong type (try several new ones)
or misadjustment of the oscillator
circuit.

Some tuners and converters have
gimmicks to adjust for proper oscil-
lator operation across the band.
These gimmicks sometimes take the
usual form of short lengths of in-
sulated wire twisted together; other
types may be small metal plates (on
the tank) that may be bent toward
or away from the chassis, or short
lengths of heavy wire that may be
bent toward or away from the tank
circuit. These gimmicks are adjust-
ed to make the oscillator reading
as flat as possible across the whole
band. At a voltage dip point, adjust
them for an increase in voltage; then
recheck across the whole band and
if necessary, compromise the adjust-
ment for flat tracking.

If in this check you should find
the oscillator not functioning, inter-
mittent, or shifting in frequency,
make a good visual check of the
stage. Some of the more common
problems and solutions are shown
in Table 2.

Mixer

If the oscillator circuit is working
normally and at the correct frequen-
® Please turn 1o page 100



FINCO I-
SPEC“AL -

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

Circle 12 on literature card
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“It’s there in hours
and costs me less =8

...that’s why I specify Greyh-o»und ackage Express!”

When you’ve got to get a shipment, and you’ve got to
get it FAST...specify Greyhound Package Express.
Your order travels aboard a regular Greyhound bus,
on fast, frequent schedules.

With Greyhound Package Express, your inventory
is as large as the warehouse that ships it. You get what
you need when you need it—quickly, easily, economi-

cally. Greyhound Package Express rolls 365 days a
year, twenty-four hours a day, week-ends and holi-
days. Convenient C.0.D., Collect, Prepaid or special
charge account service, too.

For information on service, rates and routes, call
Greyhound or write today: Greyhound Package Ex-
press, Dept. 52-C, 140 S. Dearborn St., Chicago 3, 1.

It’s there in hours...and costs you less

For Example: Buses Daily Running Time 20 1bs. 301bs. 40 Ibs.*
tos aNGELES — [ 5 [ 9hrs. 20 min. | $2.10 | $2.45 | $2.80
B 10 | 7hrs. 15min. | 190 215 2.45
S e e 14 | 2hrs. 40min. | 150 | 170 | 1.95
Y . 10 | 3hrs. 5min. | 160 185 215

G

PACKAGE FXPREESS

*Other low rates up to 100 lbs.

One of a series of messages depicting another growing service of The Greyhound Corporation.

Circle 32 on literature card
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ANOTHER GREAT ADDITION TO THE
FAMOUS SERIES OF B& K- ANALYSTS

SIMPLIFIES

Here is an exciting new addition to the famous B&K
series of Television Analysts—designed to give every service
technician a faster, easier way to service more TV sets!

The compact “1074” gives you a complete TV signal
generating source of your own. Using the B&K point-to-
point signal injection technique, you can isolate and pin-
point any performance problem for quick correction.

By injecting your own signals, with a visual check on
the TV screen, you can easily signal-trace and troubleshoot
any stage throughout the video, audio, r.f,, i.f., sync and
sweep sections of black & white and color television sets.

It becomes much easier to find and fix “tough dogs,”
and troublesome intermittents, as well as to solve other
general TV set troubles—to the satisfaction of your cus-
tomer, and to your own profit. Net, $24995

EVV!

. f
Compact Model 1074
TELEVISION

ALY

FOR BLACK & WHITE
and COLOR

o s ac el = .

(i

Vertical Lines

[RER)

[XERRR L]

Crosshatch

Dot Pattern

Horizontal Lines Color Pattern

S

Supplies complete r.f. and i.f. signals, with pattern video and
tone audio. Video signals are switch selected for fast, visual
troubleshooting. Provides FM modulated 4.5 mc sound channel,
with built-in 900 cycle tone generator. Provides composite syn-
chronizing signals. Provides separate vertical and horizontal
plate and grid driving signals to check complete output circuit
and interrelated components. Many other features.

Makes it Easy to Set-up and Service Color TV

Provides dot pattern, crosshatch, vertical lines, horizontal lines,
burst signal and individual colors (Green, Blue, B-Y, R-Y, Red,
I, and Q) one at a time on the TV set—alf crystal controlled for
maximum accuracy. Color phase angles are maintained in ac-
cordance with NTSC specifications. Thin lines and high stability
assure fastest, easiest convergence and linearity adjustments.
Color display makes demodulator alignment extremely simple.

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

Model 360 V O Matic

Model 375 Dynamatic
Automatic VOM

Automatic VTVM

Model 700 Dyna-Quik
Tube Tester

Model 445 CRT
Tester Rejuvenator

Model 850
Color Generator

i

See Your B&K Distributor
or Write for Catalog AP21-R

K,

BaK MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. . CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

Circle 13 on literature card
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two
way
talk

Field Servicing

For field servicing two-way radio,
certain pieces of test equipment are
indispensable to the technician. Un-
like the permanent test setup in the
shop, this test equipment must be
portable. This does not mean it is
handheld, but that it can be moved
easily from one location to another.
Some manufacturers have built bat-
tery powered test equipment that is
both light and rugged. Others rely
on the ingenuity of the technician to
transport the instruments and pro-
vide power for them under field
conditions. This can be done by
using a portable gasoline generator,
or a DC-to-AC inverter working off
the auto battery.

Frequency Adjustments

The overall performance of a two-
way radio system depends a great
deal upon proper nerting of all
receivers and transmitters. This is
done by first setting the base station
transmitter precisely on frequency—
as measured by an accurate fre-
quency meter. All the system re-
ceivers are then zeroed to the base
transmitter frequency.

As shown in Fig. 1, the frequency
of a mobile receiver can be checked
by metering the discriminator out-
put, provided the discriminator has
been “‘calibrated” exactly to the
center frequency of the last IF. The
local oscillator is adjusted for a zero
meter reading while the set is receiv-

t
i

Fig. 1. Receiver frequency is metered by meas-
uring the discriminator output with a VIVM.
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by LEO G. SANDS

ing an unmodulated signal from the
base. The meter should be a DC
VTVM with zero center.

A meter is not normally required
to adjust the frequency of a receiver
employing a gated beam FM de-
tector (Fig. 2). The quadrature coil,
and then the oscillator, is tuned for
maximum undistorted sound output.
For more precision, however, the
base station can be modulated with
a tone, and maximum audio output
measured by an AC voltmeter across
the speaker voice coil.

Measurement and adjustment of
mobile transmitter frequency can be
done in the field with a portable
battery-operated frequency meter, or
an AC-operated meter powered by
a DC-to-AC inverter.

Field-Strength Tests

The transmitting antenna and
final RF power amplifier must be
tuned and impedance matched so
maximum power is radiated by the
antenna. Some technicians make
these adjustments while monitoring
final plate or cathode current, tuning
the final amplifier for a dip and
adjusting the antenna trimmer for
rated load (input power). Others
use a field-strength meter placed
some distance from the antenna.
The output circuits are then tuned
for maximum radiated field strength.
This technique is most effective if
the meter is located some distance

Fig. 2. With this detector, the receiver fre-
quency is measured by listening to the audio.

www americanradiohistorv com

away, but this might necessitate an
observer at the meter and some
means of communication between
the observer and the technician
doing the tuning.

RF Power and SWR

A more convenient way to tune
the final and antenna is to use a
bidirectional in-line RF wattmeter.
This instrument connects in series
with the antenna system (Fig. 3).
Both the final amplifier trimmer and
the antenna trimmer are tuned to
obtain a maximum meter reading
(within the final’s rated plate cur-
rent limit) when the instrument is
set to indicate forward power. When
it is set to indicate reflected power,
the unit measures the amount of
power not radiated by the antenna.
Comparing forward and reflected
power, you can arrive at the stand-
ing wave ratio; some instrument
scales are calibrated in SWR as well
as watts. Table I shows the relation-
ship between reflected power and
SWR.

Failure to get a low SWR reading
(1.5:1 or less) is usually an in-
dication of mismatch between the
transmitter and coax or between the
coax and antenna. In some cases,
the antenna length may be incorrect.
It may be necessary to “prune” the
antenna radiator until the optimum
SWR point has been reached; if the
antenna is too short, a longer one

SHUAT PIECE:
COAK[AL CABRETD - OF-COA
- ANTERNRE,
T TRANSI TTER
NETER B REEIVER
i FLIG

Fig. 3. An in-line wattmeter can be placed
in series with the final amplifier and antenna.



the NEW Alliance Tenna-Rotor’

TV's better color getter...

The new C-225 Alliance Tenna-Rotor is completely transistorized featuring a patented phase-
sensing bridge circuit designed from scientific laboratory test equipment, now available to
afford the discriminating color TV and FM stereo owner the ultimate in reception providing:

« silent operation e accurate repeatability ¢ constant synchronization e greater sensitivity
« longer life and dependability

See it now! Sell it now! It means added sales and profits to you. The C-225 is the biggest
advance in antenna rotation in 10 years; and, of course it's from the world’s leading manu-

facturer of antenna rotating devices.
Complete promotional materials are available. For further details write today to:

Alliance Manufacturing Co., Inc., Alliance, Ohio

(Subsidiary of Consolidated Electronic Industries Corp.) Dept. 225
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other fast selling models in

ALYLIANCE
TENNA-ROTORS °

K-22 Control

The K-22 provides instant fingertip

control of antenna rotation. You select
exact positioning for best reception
by pressing lightly on one end of tilt
bar. A touch on other end of bar re-
verses antenna direction. When limit
of travel in either direction is reached,
center disc signal light comes on to
tell you so.

Model T-20 Control

This attractively styled unit has every-
thing to make it an outstanding man-
ually-operated rotator control. You
press lightly on control bar to rotate
antenna through a 360° cycle, stop-
ping it at any point desired for best
reception. “Tenna-Teller' needle
pointer indicates antenna direction at
all times when in rotation.

Model U-100 Control

A handsome addition to your TV
equipment ... the fully automatic
U-100 reduces interference, provides
instant rotation control and brings
you more stations and brighter,
clearer pictures. You set control unit
dial for direction and the antenna is
automatically turned toward the sta-
tion of your choice.

e Manufacturing Company, In

Subsidiary of Consolidated Electronics Indust

MWW americanradiohisto om



AL

| e
*WITH MIRROR SCALE

Series 4M

-l T

” VOMs

WITH STANDARD 260
SCALE Series 4...Still Only
$48.95

with 6 new features

Now the world-famous 260® volt- New Self-Shielded Movement

ohm-milliammeter is a better buy New Higher Accuracy: 2% DC, 3% AC

than ever before. Call your.dlstrlb- New Ruggedness From Spring-Backed Jewels
utor now for immediate delivery on G ter R tab lit

either of these two new 260’s, or on eatcrincpeatasiity »

any of the other 50 Simpson testers Increased Linearity and Stability
—the world’s largest selection. *Mirror Scale (260, Series 4M)

S1IT MPS ON INSTRUMENTS STAY A CCURATE

Circle 14 on literature card
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may have to be installed and pruned
to the correct length.

Checking Modulation

Quite often, garbled or weak
audio at the receiver is the result of
over or under modulation in the
transmitter. Overmodulation will
not only cause garbled sound, but
may cause interference on adjacent
channels.

The best method of checking the
modulation of the transmitter is by
use of an FCC-approved modulation
meter, such as that shown in Fig. 4.
This particular meter is portable in
that it has self-contained batteries
and can readily be transported into
the field without need for AC power.
Some such instruments have several
uses: They are a frequency meter
for measuring transmitter frequency;
they can measure modulation; and
they generate accurate RF signals
suitable for aligning the receiver.

RF Signals

A signal generator, equipped with
an accurate attenuator to measure
receiver sensitivity, is essential to
any two-way radio setup—and field
servicing is no exception. True, it
is easier to check the unit in the
shop, but this is not always accurate,
since the radio may operate under
conditions far different from those
on the workbench.

For field work, you need not have
a generator with a very high output;
something on the order of 100 uv is
plenty for most purposes.

Circuit Testing

Several models of two-way radio
are equipped with pin jacks for plug-
ging in an external voltmeter. These
are for monitoring key test points in

Table 1
SWR vs Power
Percent of
SWR Reflected
Power
1:1 0%
1.2:1 10%
1.5:1 20%
1.8:1 30%
2.3:1 40 %
3:1 50%
4:1 60%
5.5:1 70 %
9:1 80%
13:1 85%
19:1 90 %

both transmitter and receiver. In
many units, sockets facilitate the use
of special test meters to measure
several circuits by means of a switch
arrangement. One such instrument
is pictured in Fig. 5. A test set like
this is a real boon to the field tech-
nician because he needn’t probe
individual test points with a VOM
or VITVM. He thus has both hands
free to tune the set.

Measuring Battery Voltage

In mobile units, there is little you
can do about unstable input voltage,
except to report it to the customer
for further action by his auto me-
chanic. Measuring the voltage at the

Fig. 4. Portable, multichannel frequency me-
ters like this are excellent for field service.

TV TUNERS fousn oo

*KALLYYPES

O

L. A. TUNER EXCHANGE

Including all parts and labor

® Normally shipped same day received
® 90 day full guarantee
® U/V combinations $17.95

$9'95 {except broken wafers—billed at cost)

FREE—I!I Mailing carton sent to you on request

Phone REpublic 3-9189

4611 West Jefierson Bivd.
Los Angeles 16, California
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FOCUS...on the new breed of
tube leadership

The only receiving tubes that
offer protected full profits.

It isn't just that Channe!l Master Premium Quality
Receiving Tubes are top performers. The fact is no
other tubes give you higher profits—plus ironclad
protection. Because Channel Master sells only to
legitimate independent dealers through distribu-
tors; never to cut-rate discount houses or drug
store tube-testers. And don't forget our tube pre-
mium promotions: Truly outstanding gift values!
(Your Channel Master distributor will be happy to
give you full details on the latest.)

Extra protection. Extra-dependable service. And extra profits. That’s real

on Channel Master as their first choice in tubes.

Now America’s largest-selling
replacement picture tubes.

Hard to believe, but—in two short years, Channel
Master Replacement Picture Tubes have shot up
to the No. 1 position in the replacement picture
tube field. And for good reason. With Channel Mas-
ter, you pick from the most complete selection of
tube-types in the industry. (Especially important
when you need a hard-to-come-by tube quickly—
obsolete or modern.) And you get your tubes at the
lowest prices of any national brand. The quality?
Top-drawer.To be certain these longer-lived tubes
stay brighter longer, we inspect each one 31 times.

0 OR PEI:FOkRMANCE 06z
%

&

2>
leadership. And that's why so many dealers are finding it pays to focus iGoodHousekeepingB
f'}? GUARANTEES &

w

CHANNEL MASTER ...
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battery terminals with an ordinary
VOM or VITVM may not be con-
clusive, unless you measure while
the battery is under load—such as
with the two-way transmitter keyed.

If the voltage across a 12 volt
battery measures higher than 14.4
volts with the engine running and
the mobile unit turned on, you
should let an auto electrician adjust
the regulator. With the engine turned
off, the voltage reading should not
drop below 11.6 volts under load—
except in very cold weather. If
turning on the lights causes the volt-
age to drop, chances are the battery

is defective and should be replaced
or recharged.
Finding Noise
Noisy transmissions from a mobile
unit sometimes occurs when ignition
and other noise gets into the trans-
mitter. The noise may enter through
the power input leads or via the
microphone cable. If the noise ap-
peared suddenly, it could be caused
by a broken microphone shield or
other ground connection.
If the noise is absent when the
engine is turned off, the trouble is
not likely in the transmitter itself.

More useful than ever!

ALL

New!

COMPLETELY
INTEGRATED

/By

CRT 445

Checks and Corrects
B & Wand COLOR
Picture Tube Troubles

THE INDUSTRY'S STANDARD

Most Widely Used Today
by Professional Servicemen

Includes all desired features. Does the job
in a few minutes right in the home without

removing tube from TV set.

SAVES CUSTOMERS —ADDS SERVICE INCOME
MAKES NEW TUBE SALES EASIER

TESTS AND REJUVENATES
all picture tubes at correct filament volt-
age from 1 to 12 volts.

TESTS AND REJUVENATES
all Hi G-2 and Lo G-2 picture tubes, in-
cluding tubes that require as low a G-2
voltage as 30 volts. Supplies all three
necessary voltages: Hi G-2, Low-1 G-2,
and Lo-2 G-2,

Gives new life to weak or inoperative tubes.

Checks for leakage, shorts, open circuits and
emission. Removes inter-element shorts

TESTS AND REJUVENATES
110°tubes and the new 19” and 23" tubes.

and leakage. Repairs open circuits and low

emission. Restores emission and bright-
ness. Life Test checks gas content and pre-
dicts remaining useful life of picture tube.
Net, $7495

Quickly pays for itself,

TESTS AND REJUVENATES
color picture tubes, including the new
90° 23" 23BG22. Checks and corrects
each gun of color tube separately,

Subscribe fo

UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES

New Model £40 Adaptar. For use wilt nrevious Models 400 and 350 CRT‘s—
e g A o teslandrejuvanats TV cator picture tubes
Picture Tube | and & 3 yalt 110° picture tubes Met, $9.95
,I'rrlf._.;lrmg'f,ln,':l Model CRAS Adapter. For use with previous Madols 400 and 250 CRT s—
Service to iest and rejuvenale 1107 picture tubes
with 2,34, Z.68, and B, £ volb fil&nents, MNat, 54.95

Son Your &K BaKk MANUFACTURING CO.

E'iﬁ;"”:”‘;"- LiiioN Of DFNASCAN CORPORATION

!y

b n 1801 W. BELLE FLAINE AVE. - CHICAGO 13, |LL.
Catalog
J'I.F‘:-"I. R Canada! Atlay Radin Carp., &0 Wiageld, Toranie |9, St

Eapart, Empee Eaporless, 253 madway, Mew Fove 7, LUEA,
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Fig. 5. A meter to be plugged into the several
test receptacles on mobile two-way radios.
In any event, a sensitive oscilloscope
connected between auto ground and
the radio ground will indicate if
there is a poor connection. If this
test shows no noise, connect the
scope ground to the radio ground
and probe the various inputs (such
as voltage, mike, and antenna) for
noise.

Normal transmitting range and
reduced receiving range, especially
when sensitivity checks out okay,
may be due to ignition or other
vehicle-generated noise. This noise
may not necessarily be audible, but
may be RF noise desensitizing the
receiver. Such noise can cause limit-
ing action, making the receiver in-
sensitive to weak signals. In an FM
receiver, offending noise may often
be rendered inaudible by the lim-
iters, but still affect stages ahead of
the limiters.

The problem of poor transmission
and normal reception can be the fault
of a defective antenna system, but
this can be detected by measuring
SWR with an in-line RF wattmeter
as explained earlier.

Servicing Marine Two-Way

Heretofore, the mobile radio tech-
nician has been concerned mainly
with field servicing of base stations
and mobile units in cars, trucks, and
trains. New FCC Regulations are
causing the use of VHF-FM equip-
ment on boats to expand at a rapid
rate, and more two-way radio tech-
nicians will be making service calls
on boats. While HF marine radio-
telephones are normally serviced by
marine radio specialists, many of
these specialists are not yet equipped
to service VHF-FM equipment.

A VHF-FM marine radiotele-
phone is similar to a land mobile
unit except that it is equipped to

wWwWwW americanradiohistorv com




1. A HUGE MARKET. Over 60 l
million transistor radios (more

than 1-per-family) are in use
today, assuring a continuing r i
demand for the special types

k of batteries they require. E

It pays you to
stock and sell RCA
Transistor Radio Batteries

i 2. GET THE MOST OUT OFf THE
RADIO BATTERY BUSINESS with
the NAME people associate
with radio... RCA.

£
1
4. COUNTERTOP DISPLAYS less |
than a foot wide! Attractively

display batteries without sac-
rificing an unnecessary inch
of valuable counter space. t

b, o \

S— —_— —

o —

You don’t have to be a merchandising expert to show a
profit on RCA transistor radio batteries. Your Authorized
RCA Battery Distributor provides you with a counter
merchandiser best suited to your needs, keeps it stocked
with the types that move fastest in your area. From there
on, the RCA name and nationwide TV advertising take
over your selling job.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

4

"!" ) The Most Trusted Name in Electronics

/

®

¢

. PRE-PACKAGED SELECTION of i1
the fastest moving battery
types —based on known na- 1
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tial at minimum investment.
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3. NETWORK TV ADVERTISING
—on Walt Disney’s “Wonder-
' ful World of Color” over NBC
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RCA transistor radio batteries
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operate on several channels. It em-
ploys wideband (*+15 kc¢) FM
instead of narrowband (=#5 kc).
Some boats are equipped with
single- or dual-channel VHF-FM
mobile units for telephone service
only. These are narrowband sets for
communicating through land mobile
telephone service stations, or with
common carrier stations in the Do-
mestic Public Radio Service. The
phone company installs and services
these units, using their own two-way
radio technicians. Wideband sets
are used when the station is licensed
in the Maritime Radio Service for

communicating through public coast
stations.

Field servicing on a boat is some-
times easier than in a car because
there is generally more room. At
dockside, AC power is usually avail-
able for your test equipment and
soldering iron. Most large boats
now have 117 volts AC available
from their own generators. For
those that don’t, a portable gasoline-
engine-driven AC generator will
come in handy. Most small boats
are equipped with 12-volt batteries,
while larger ones have 32- or 110-
volt batteries, making an inverter

Regulators.
@ Tests VOIL3BR T0 ¢ Radio

ng, A
e 5, European

= ba
Myhrid T and Hany

Hi-Fi Tubes.
|ndustrial Types

PROFESSIONAL QUALITY

ATt LOW COST

Model 600 Compact Portable Dyna-Quik
Makes Tube Testing Quick, Accurate, Profitable!

It’s amazing how quickly you can accurately check out tubes
on every‘call—sell more replacements, and make more money —
with this up-to-date, low-cost professional quality tube tester.

Checks for all shorts, grid emission, leakage, and gas. Checks each
section of multi-section tubes separately. Checks tube capability
under simulated load conditions. Rejects bad tubes. not good
tubes. Quickly reveals tube condition, saves customers, stops
call backs, increases servicing profit,
Exclusive adjustable grid emission test. Sensitivity to
over 100 megohms. Phosphor-bronze socket contacts.
Complete tube listing in handy reference index.
Handsome, sturdy leatherette covered carry-case,
Size 815" x 11" x 415" \ot $7495

Model 375
VTVM
Net, 5589.95

QUICK, DIRECT, ERROR-FREE
READINGS WITHOUT MULTIPLYING

Model 360
V O Matic
MNet, $59.95

See Your AAK
Distributor
or Write for

Catalog
ARPZ1-R

BazK MANUFACTURING CO.

Divviee of DYNASCAN CORPORATION

1807 W. BELLE PLAINE - CHICAGD 13, ILL.
Copada: Alles Redia Corp, 50 Wingald, Teroafa 19, Ond,
Export: Empies Exporters, 753 Sroodwoy, Naw Fork 7, U5 A,
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sometimes impractical.

Solving Unusual Complaints

At a base station in Chicago,
transmission was fine but reception
was very poor. The trouble was
traced to a strong interference signal
that was desensitizing the receiver.
By driving around the area, while
metering the limiters of the mobile
unit, the source of trouble was traced
to a meat packing plant about a
mile away. An ultraviolet lamp was
at fault. When the owner was ad-
vised, he made corrections which
stopped the illegal radiation of inter-
fering signals.

In a Washington, D.C. system,
base-to-mobile communications was
very poor—it was not possible to
talk more than two miles. When
measured with a VOM, the line
voltage was found to be less than
100 volts, but steady. A Variac
boosted the line voltage to 115 volts
and the system worked fine.

In Duluth, Minnesota, the base-
to-mobile range in one system
dropped off drastically when the
temperature dipped below zero. By
use of an in-line wattmeter and a
VOM, the trouble was finally traced
to the antenna transmission line.
The inner conductor of the coaxial
cable would shrink and pull out of
contact with the pin in the recep-
tacle at the antenna. The cable was
cut off near the top and the plug
resoldered into place.

At a wireless relay station near
Chicago, the station transmitter
would turn on by itself without a
signal from the control station or
one of the mobile units. The trouble
was eventually traced to a nearby
base station operating on the ad-
jacent channel. Its modulation could
not be heard. but its carrier was
strong enough to quiet the relay
receiver and actuate the transmitter.
In this case, the cure was achieved
by FCC action; the other station
changed to a different channel.

Conclusion

From the foregoing, it is easy to
see that field servicing two-way radio
isn’t a screwdriver and pliers job.
Practically every service call neces-
sitates the use of a different piece of
equipment. This equipment, though
sometimes specialized, enables the
technician to do a quality job with
a minimum of time and effort. A
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DOLLAR & SENSE

Seruicing

In the day of the swashbuckling, individualistic
mechanic it was a popular adage that “the better the
mechanic, the less equipment he needs.” Even in those
days, the adage wasn’t true except in extremely rare
cases. Good test equipment was usually found in just
one kind of shop—the best in town.

The blustering screwdriver mechanic was his own
best promoter but, as 1 recall, he was seldom very
successful. True, he lured a good many customers with
his low prices, but this gay ne’er-do-well was a victim
of his own pride in not using any equipment. The
townspeople laughed behind his back, “Just give ole
Joe a pat on the back, tell him it can’t be done, and
he’ll work for nothing.” Joe never believed that he was
anything but a screwdriver mechanic,
and so he never was.

To be sure, we still have Joe’s
descendants in electronics today, but
the ranks are thinning. Color TV,
transistors, and complex circuitry all
take their toll. Gradually the full
realization is taking over that no one
can do even a passable job without
equipment. Good equipment is not
only highly desirable—it’s an eco-
nomic necessity. Competition has
forced every shop owner to increase
production, without increasing ex-
penses or raising prices. Doubtless
there is nothing that raises produc-
tion so economically as does good
test equipment.

Not long ago I questioned a highly
successful service technician on just
why he had so much test equipment.

And more specifically, why he has
just plunked down $300 more for a
new piece. His answers, I thought,
got right to the heart of the matter.

“Good equipment pays off in
quicker diagnosis,” he said. “If this
new piece of equipment saves me
just one hour a week, and it’s almost
sure to do that, it will pay for itself in just one year.
But that’s not the only reason I buy test equipment,
probably not even the best reason.”

“What are some others?” 1 asked.

“Well,” he continued, “I'd say the greatest reasons
are what you might call psychological factors. For
example, good equipment pays off in customer
satisfaction.”

“Just how?” 1 asked.

“Like this,” he said. “People, by their very nature,
seem to trust machines more than they do other people.
Today, if you go to a doctor you expect him to be in
tune with the ‘space age.” You might not be satisfied
with a superficial thump and a diagnosis of, say, duo-
denal ulcers. But if that same doctor makes a complex
interpretation of a highly complicated apparatus that
has flashing lights and fluctuating meters, nothing short
of dying with a coronary would make you doubt his
prognostication. Even though you know that an elec-
tronic gadget is sometimes temperamental, still you
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never think to doubt its veracity.”

“The same thing is true of Mrs. Jones and her TV.”
he continued. “If in two minutes I tell her the set has
a defective horizontal oscillator, she’s likely to suspect
me of padding the bill—no matter how small it is. If,
on the other hand, I connect the proper piece of test
equipment, crank out a few answers, perhaps even
substitute for the tube, she believes. It’s as simple
as that. In addition, T have proved to myself that my
assumed diagnosis is correct, and I'm in a pretty good
position to estimate just what the repair will cost.”

“Then you’ve pretty much presold the bill,” I
commented.

“Yes, and besides, I have a pretty good chance of
getting some word-of-mouth adver-
tising as a bonus. Can’t you just
hear Mrs. Jones expounding, ‘Why
he just connected a big machine to
my TV set and showed me exactly
what was wrong. He sure knows
what he’s doing!” ”

“I see your point,” I said, “but
you have so much good equipment.
Is it all really necessary?”

“Let’s put it this way,” he said,
“there’s not one piece up there that
I care to sell.”

“But don’t you have some instru-
ments that do similar jobs?”

“Yes,” he replied, “but there’s no
such thing as an all-purpose instru-
ment. Every piece of equipment I
have will do some specific job better
than any other. Of course several
functions overlap, but I'm always on
the lookout for the instrument that
will do a specific job quicker. For
instance, carpenters could get along
with just a handsaw, but they find
that a power saw makes certain
jobs faster and easier. Yet, you don’t
see carpenters throwing away their
handsaws for the handsaw still
has its place . . . some jobs it will do better than any
power tool.

“I notice you have two scopes. Why is that? You
can’t use them both at once.”

“I don’t have to use them both at once to justify
two scopes,” he said. “The one over there is a large,
general purpose scope that’s been around for quite a
while. It’s a good scope but not wideband. I finally
got a wideband scope, for [ saw a lot of places I could
use one. | don’t do too much color work yet, so perhaps
I couldn’t have justified it on that score alone, but
I could justify the wideband 3” model 1 got because
of its portability. It takes up very little room on the
service bench, and it’s easy to move around from one
bench to another. If I need a scope to take on a
service call for setting a Synchroguide or something,
this little job is ideal. Since the price wasn’t bad, I just
couldn’t see myself doing without one.”

“Isn’t that a new VTVM over there?” I asked. “That
makes about three for you doesn’t it?”
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It used to take 2 men to pull
a color TV set into the shop...

T

i

Cuts your manhours on Color-TV home service calls

Here is a real “must’’ for anyone servicing or planning to
service color TV sets.

No longer must you send two men to a customer’s home
to pull in his entire color set. Now, one man can simply
remove the chassis and bring it back to your shop for
testing, troubleshooting and alignment in your RCA Color
TV Test Jig.

Look at some of the extra advantages built into this money-
saving unit:
e Minimizes costly damage claims. Pulling chassis
eliminates possibility of scratching or damaging a cus-
tomer’s cabinet when transporting it to and from his
home.
e Saves time. Elimirates need to reconverge a cus-
tomer's set when chassis is returned. Convergence
control panel on Test Jig provides static and dynamic
convergence for CTC-10, 11, 12 and 15 chassis.
e Versatile. Can be used with CTC-4, 5, 7, 9, 10, 11,
12 and 15 chassis.
e Safe. Supplied with factory-installed safety glass
and kine mask.
e Complete components kit, supplied with unit, pro-
vides all necessary service components and instruc-
tions for installing RCA Color Picture Tube.
e Professional appearance. Finish matches that of
your other RCA test instruments.

The RCA Color TV Test Jig is available through your Author-
ized RCA Parts and Accessories Distributor. See him this
week to find out how this versatile instrument can help
you capitalize on the growing Color TV servicing market.

For information on where you may obtain the RCA Color
Test Jig, and for additional specifications, fill out and mail

the coupon below.
RCA PARTS AND ACCESSORIES, CAMDEN, N.J.

@ i The Most Trusted Name in Electronics

RCA Parts and Accessories
P.0. Box 654, Camden, New Jersey

T

name of the nearest distributor where 1 may obtain it.

Name

Please send me fuli specifications on the RCA Color TV Test lig, and the

Company or Service Shop.

Address

City. Zone State

]
|
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Only *25 more

FOR A D-612T POWER SUPPLY—

but...what a difference!

Check these ELECTRO features:

+»# Insulated terminals

+»* Heavy duty transformer
» One-year guarantee

+»* Longer operating life

+” Better performance
»* Less ripple

+»* Heavy duty choke
+»* Easy-to-read meters

Condenser

Transformer
4 Ib. 4 oz.

Heavy Duty
Transformer
5 Ib. 15 oz.

Heavy Duty
Choke

NO CHOKE
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Easy-To-Read
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BRAND X ELECTRO
Not given RIPPLE RATINGS wE o
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08 0-16 VOLTAGE RATING 08 | 0.16
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Questionable OPERATE SIGNAL SEEKERS yes
Metal posts TERMINALS L’;ﬁg!:tgegosts
90 days WARRANTY 1 year
44.95 USER PRICE, ASSEMBLED 69.95

Add Electro’s lower price-per-watt output with maxi-
mum reserve power—the difference in cost, over the
years, becomes a negligible factor. Specify Electro
power supplies—they’re more economical!

WRITE FOR LITERATURE AND SEE YOUR ELECTRO DISTRIBUTOR
ELECTRO PRODUCTS

Electro Y LABORATORIES
6125-T Howard, Chicago (Niles), 1. 60648
4121 Phone: 312/775-5220

Canada: Atlas Radio Corp., Toronto

Since 1936—Pioneers in Low Voltage DC Power Supplies
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“I guess it does,” he smiled, “but I’m not apologizing.
I use that one mostly for transistor servicing. Have you
noticed how much more of that service we’re getting
lately? It has two low-voltage scales that are almost a
necessity for measuring transistor bias accurately. I
saw no reason to start servicing transistors with two
strikes against me if I could help it.”

“What’s this unit over here?” I said, pointing to an
unfamiliar piece of equipment beside a stereo alignment
generator.

“That’s a distortion analyzer. I never knew how
much I needed one until I put this one to work a few
weeks back. You know the age of hi-fi is already here,
and few shops have any dependable way of telling if
an amplifier is really hi-fi. The ‘ear method’ is highly
unreliable, temperamental, and easily deceived. It’s
silly to compete with the ‘golden ears’; they could argue
with my tin ear from now on. But you won’t find any
of them arguing with my distortion meter. In fact, you
can hear some of them bragging around town about
how low their intermodulation distortion is. They just
had it checked, and you know where? At my shop, of
course!”

“Well,” T conceded, “I can see you're sold on test
equipment, and you’re pretty sure of why.”

“All good reasons, t00,” he interrupted, “but there’s
a better one.”

“What could that be?” I wanted to know.

“Me,” he laughed. “I'm the biggest reason. New
equipment gives me a shot in the arm. It actually
makes me anxious to get to work in the morning,
anxious to try out what may be a much faster way of
diagnosing trouble. Also, it makes me happy to have
my customers impressed, and it gives me more con-
fidence in what I’m doing. Last, but certainly not least,
it makes me feel more like the professional I say I
am, and a lot less hesitant to charge what a job is worth.

“Believe me, test equipment—good test equipment
—means I can make a quicker and better diagnosis,
repair more sets, have fewer callbacks, gain more
prestige, increase customer goodwill, and step up my
word-of-mouth advertising. But the frosting on the
cake is that good test instruments let me enjoy what
I do and really do what I enjoy.”

I couldn’t argue with that. A

—_—

“Whaddya wear those ear-muffs for in the mid-
dle of the summer . . . huh? T say, whaddya
wear those ear-muffs . .. .”
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lectrolytic

Areolytic®
CTA-1435

.. 20 MFD. 450 WN.D.C. 4
DRY ELECTROLYTIC
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For quality and service...ARCOLYTIC'!

These superior quality electrolytic ' ruple capacitance in voltage com-
capacitors are made of 99.99% pure P binations for radio, tv and industrial
aluminum foil . . . designed to oper- | : electronics. All unconditionally
ate at 85°C, and withstand high rip- z Ak guaranteed! No extra charge for this
ple and surge voltages. All are made ‘S ik ; high quality. You can get your
and tested to EIA RS—154. Premium - ~ Arcolytics in any quantity within 24
grade materials and construction ‘ P\ hours from coast to coast. They're
make Arcolytics last longer —on the N b stocked in depth at Arco’s reserve
shelf ... and in the set! Over 1400 warehouses serving authorized
values 1o meet all requirements for tubular and twist- Arco distributors throughout the nation. Call your
mount electrolytics — single, dual, triple or quad-  Arco distributor today!

ARCO

Community Drive, Great Neck, New York electronics inc. Branches: Dallas 7 O Los Angeles 35
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C
ShopTatk

by ALLAN F,

The most common type of shop
gencrator, the RF signal generator,
is rarely subjected to quality checks.
Aside from checking frequency ac-
Ccuracy once in a while by heterodyn-
ing with a radio station, the actual
quality of the generator signals are
often taken for granted. If the in-
strument is to be maintained at its
maximum servicing capabili-
ties, however, it should be checked
periodically. Otherwise, faults may
develop without your awareness.

Recently, for example, our shop
generator flamed up inside. The fire
destroyed switch and coil compo-
nents available only from the com-
pany that made the generator, and
obtaining new ones was going to
involve a long wait. As our luck

Curing troubles in

5 'A"\'-f‘f‘ fﬁ<
S VIR ¥ vy

AM-RF GENERATORS

KINCKINER

Fig. 2. Woaveform flattening shows distortion.

Fig. 3. Modulation envelopes were changed.

would have it, we were swamped
with work requiring an RF gener-
ator, so an old unit that had been
retired was returned to duty. Al-

o L7

FEIRL e
pommt RR05C
617

NS
==

1100 200
ADD

3

u7vaAC

Fig. 1.

54 PF REPORTER/March, 1964

CHANGE TO 20/20

© 400~ oyt

ATTENUATGR

r RF OUT

1

Signal generator of a type used quite commonly for radio and television alignment.
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though frequency indications were
reasonably accurate on the dial,
certain other functions of the gen-
erator did not measure up; in fact,
some shortcomings were quite
obvious.

First, when aligning push buttons
on an old radio, chirps were noted
on both sides of the beat signal
between the generator and the sta-
tion being set up on the push
buttons.

Second, in aligning transistor
radios, there was a serious disparity
between radios of apparently equal
sensitivity. Also, the sensitiv-
ity measured with the generator
signal didn’t jibe with actual sensi-
tivity as indicated by the ability of
the radios to receive stations.

Third, this generator was useless
In chasing down modulation hum.
One way to track down this fault is
to tune the radio to the RF signal
of the generator, and then turn off
the modulation so the radio receives
the RF signal only. If the trouble is
true modulation hum, you will still
hear the hum in the speaker. While
the set is being fed the unmodulated
signal, suspected parts can be sub-
stituted, tubes changed, or capaci-
tors shunted until the hum disap-
pears. The substitute generator had
too much hum of its own to be used
for this purpose.

Here’s how we set about “clean-
ing up” the output from this tired
unit. We eliminated all of its short-
comings, using a scope to check
distortions in the generator signals.
The circuit diagram of the gener-
ator is shown in Fig. 1, and is
typical of many service generators
in present use.

Generator Shortcomings

Oscilloscope traces, taken with a
direct probe at the generator output
and with the scope sweep set at 1/6
of the RF output frequency, re-
vealed signal distortions that ex-
plained some shortcomings of the
instrument. Fig. 2 is the waveform
we saw first—the RF signal without
modulation. Extreme distortion was
obvious on the three lowest bands
of the generator—from 100 kc to 3
mc. This distortion, caused by spur-
ious oscillations on either side of the
main signal frequency, explained the
chirps noted when aligning the push
buttons. These extra oscillations are
characteristic of Hartley oscillator



fast, accurate, never lets you down . . .

New Burn’out’ AMERICA'S MOST PM!QHALYruMs"r[Es[gLJ”

stick proof meter! |l | Sciziito

IMPROVED

only

NEW TC 130 ‘7450

Checks them all ...
including Novars, Compactrons,

. . _ .
N.uwstorS, 10 pin tubes — plu Only 7 Lbs
Picture Tubes! Smaller Than A Portable Typewriter

Here'’s the famous MIGHTY MITE, America’s fastest selling tube checker,
with an all-new look and many new exclusive features. MIGHTY MITE 1l
brings you even greater portability, versatility and operating simplicity beyond
comparison. Controls are set as fast and simply as A-B-C right from the speedy
set-up cards in the cover. The new functional cover can be quickly removed
and placed in a spot with more light for faster reading of the set-up data or
“cradled” in the specially designed handle as a space saver as shown above.
New unique design also prevents cover from shutting on fingers or cutting of

line cords as in older models.

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

as color TV and FM stereo.

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

S E N C o R E 426 SOUTH WESTGATE DRIVE

ADDISON, ILLINOIS
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NEW BLONDER-TONGUE ABLE-2

SNAP...

in seconds...
all the power to bring

in weak channels

without overloading
on strong channels

The new two transistor ABLE-2 is no ordinary booster—it per-
forms better, longer than other home boosters available today.
It's well worth the slightly higher price. The toughest weak
signal problems are no match for the ABLE-2. List $43.95.

B

2 TRANSISTORS for more power on weak channels—
handles up to 30X more signal voltage than
one-transistor models without overloading

3-SET SPLITTER delivers sharp, clear pictures up

to 3 sets with power to spare (TV, FM, COLOR)
‘MIRACLE MOUNT’ means fastest, easiest
installation of any mast mounted booster

REMOTE AC POWER SUPPLY, stripless 300 ohm
terminals and other features

Also available—New ABLE-1—Top Quality mast mounted 3-set
TV/FM booster similar to ABLE-2, but with only one transistor.
Recommended for weak signal areas where there are no strong
local channels. List $89.95

engineered and manufactured by

BLONDERAXTONGUE

9 Alling St., Newark. 2 N. J.
Conadlan Div: Benco Television Assoc., Lid., Tor., Ont.

|
|

(A) Diode connection
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(B) Audio signal

Fig. 4. Detecting only the positive signals.

circuits when the tap is too high
on the coil.

Next, we scoped these same RF
frequencies with the generator’s 400
cps modulation. You can see the
result in Fig. 3. Note the difference
in the upper and lcwer modulation
envelopes. Fig. 3 was taken with a
direct probe, but the scope sweep
was set for 1/10 the modulation
frequency.

The difference between the upper
and lower edges of the modulation
envelope in Fig. 3 results from un-
balanced modulation of the carrier.
This can be shown better by using
detector probes with the scope. In
Fig. 4A, the diode detects positive
modulation, resulting in a small
audio signal (Fig. 4B). In Fig. 5A,
with the diode reversed, the probe
detects the negative envelope; the
much greater audio signal is shown
in Fig. 5B.

These unequal signals explain
the apparent disparity between gen-
erator signal levels in equally sensi-
tive transistor radios. Sets that detect
in a positive mode would develop
only the audio level in Fig. 4B,
whereas those using negative de-
tection would develop much greater
audio—as in Fig. 5B. The hum con-

DIODE
IN34A

@]

t—o

391

(B) Audio signal

home TV accessories o closed circuit TV systems o UHF converters « master TV systems | Fig. 5. Detecting only the negative signals.
Circle 25 on literature card
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STANDARD COLOR BAR GENERATOR
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STANDARD
COLOR BAR
GENERATOR

at 1/2
THE COST OF
OTHERS

only $1 2450

ENCORE

" £G126 STANDARD COLOR BAR GENERATOR

A standard color bar, white dot, crosshatch
generator especially made for field service on
color TV ... and at a great savings to you. i B

Check these outstanding features and you ‘HE B
will see why this generator belongs on the top dENE
of your list for color TV servicing.

All patterns crystal controlled offering ‘‘rock J !
like”' stability. You'll think the patterns are
painted on the TV screen.

Simplified operation speeds up every servic-
ing job. Just dial the standard keyed bars,
white dots, crosshatch, vertical bars or hori-
zontal bars and watch them ‘'pop'’ on the
screen. That's all there is to it.

Exclusive adjustable dot size. The white dots
can be adjusted to the size that satisfies your
needs by a screwdriver adjustmenton the rear.
No need to argue about dot size anymore. Just
select the size that you like to work with best.

Pretuned RF output to Channel 4. Other low
channels can be selected if Channel 4 is being
used in your area by simple slug adjustment.
Patterns are injected directly into antenna
terminals, simplifying operation and saving
servicing time.

Reserved output on color bars for forcing
signal through defective color circuits. The color
output control is calibrated at 100 percent at
the center of rotation, representing normal out-
put. A reserve up to 200 percent is available
on the remainder of rotaticn.

Smaller and more portable. With color
receivers weighing much more than black and
white TV, portable equipmsznt becomes essen-
tial for home servicing. The CG126 weighs less
than 10 pounds and measures only 11" x 8" x 6".

eorG —
oRangE
A DO! I BLUE S

Circle 26 on literature card
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Ten standard
keyed color
bars (RCA type)
trat automati-
cally provide
all colors at
specified NTSC
phases . . . but without need of
interpretation when servicing.

Stabilized
crosshatch
pattern for sim-
plifying con-
vergence ad-
justments.

i

426 SO. WESTGATE DRIVE  »

Stable white
dots with new
exclusive dot
size adjust-
ment in rear.

10 thin white
vertical lines
for horizontal
dynamic con-
vergence ad-
justments . ..
often missing
on other generators.

14 thin horizontal lines
for vertical dynamic
convergence. Also
missing on many high

E priced generators.
e ———

March into your local parts distributor and demand
the CG126 Sencore color generator that sells at 2
the price of cthers. Don’t let him switch you.

SENCOR

ADDISON, ILL.
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Fig. 6. Definite improvement of both signals.

tent, indicated by the wavy shape of
the line in Fig. 4B, also explains
the hum heard when the unmodu-
lated signal is fed to a receiver.

Corrective Measures

Clearing up the various troubles
was comparatively simple. First, the
hum was removed by replacing the
worn out 8-8 mfd filter with a new
20-20 mfd unit. Distortion of the
RF signal (Fig. 2) was corrected by
adding Y2 watt resistors—R1, R2,
and R3 in Fig. 1—across the feed-
back windings of the coils. The un-

modulated RF signals then becume
the good sine waves shown in Fig.
6A, and the modulation became
balanced as in Fig. 6B.

The best values of R1, R2, and
R3 can be determined experiment-
ally. The procedure is to feed the
unmodulated RF signal directly to
the scope, and shunt the feedback
(low-end) winding with resistors,
using the largest resistance that will
convert the RF signal to reasonably
pure sine waves across the entire
band. In scoping, adjust the scope
sweep so that five to ten cycles of
the waveform are presented. Be
careful not to overload the scope,
for this will appear as distortion
when there is none.

Modulation in Fig. 6B is only
about 20% but it was easily brought
up to 40% by making the changes
shown in Fig. 7A. This last modifi-
cation was not entirely necessary,
but the 40% modulated signal in
Fig. 7B is somewhat easier to use
for alignment.

Conclusion

While faults noted in this article
were in a rather old generator, sim-
ilar signal defects have been found

sw (X I.MZ

(A)

Circuit changes

(B) Improved envelope

Fig. 7. Revisions include repositioning .01,
adding .002, and changing .5 meg to .1 meg.
in considerably newer ones. Since
the circuit of this specific generator
is so common, the same corrective
measures will apply.

Just use your scope to (1) de-
termine the need for corrective ac-
tion and (2) monitor the results of
your improvements. Periodic checks
can also make sure your generator
is kept in good shape and ready for
instant action. A

Electro Magnetic
Master Coupler §
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Charles Engineering, Inc.
3421 N. Knoll Dr.— Los Angeles, Calif. 90028
 Telephone (213) 467-2132  Cable Wizard
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\ Avrematic
Feoturing \ Controlied
Rejuvenation

CHECKS AND REJUVENATES ALL PICTURE TUBES

WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE <

The All New

SENCORE

CR125 CATHODE RAY TUBE TESTER

An all new method of testing and rejuvenating pic-
ture tubes. Although the method is new, the tests
performed are standard, correlating directly with
set-up information from the RCA and GE picture
tube manuals.

Check these outstanding features and you wil
see why this money making instrument belongs on
top of your purchasing list for both monochrome
and color TV testing.

Checks ail picture tubes thoroughly and carefully;
checks for inter-element shorts, cathode emission,
control grid cut-off capabilities, gas, and life test.
Checks all picture tubes with well filtered DC just
like they are operated in the TV set.

Automatic controlled rejuvenation. A Sencore first,
preventing the operator from over-rejuvenating or
damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right
amount of voltage for a regulated interval. With
the flick of a switch, the RC timer converts to a
capacity type welder for welding open cathodes.
New rejuvenation or welding voltage can be re-
applied only when the rejuvenate button is released
and depressed again.

Uses DC on all tests. Unlike other CRT testers that
use straight AC, the CR125 uses well filtered DC
on all tests. This enables Sencore to use standard
recommended checks and to provide a more accu-
rate check on control grid capabilities. This is very
important in color.

No adaptor sockets. One neat test cable with all six

I’

i
- SHORTS
€ ' s ‘
%. :
5 %o, ] i
i \, EMISSHION
wp €V 3 UIFE TESF &2

All six sockets, in-
cluding latest color
socket, on one neat

cable.
Checks each gun

individually in color tubes

sockets for testing any CRT. No messy adaptors,
reference charts or up-dating is required. The Sen-
core CR125 is the only tester with both color sock-
ets. (Some have no color sockets, others have only
the older type color socket.)

No draggy leads. A neat, oversized compartment,
in the lower portion of the CR125 allows you to
neatly “tuck away” the cable and line cord after
each check in the home.

Model CRIZS', . o B, 0" pae Tacarit B8 $69.95

PSi127 DELUXE WIDE BAND OSCILLOSCOPE

AT A

SURPRISINGLY LOW PRICE

This all new 5 inch oscilloscope offers the finest in
performance, portability and appearance. Vertical
amplifier frequency response, flat within 1 DB
from 10 CPS to 4.5 mc and only 3 DB down at
5.2 me insures true waveform reproduction. Ver-
tical amplifier sensitivity of .017 volts RMS for
one inch deflection on wide band (without band
switching) is found only on scopes costing hun-
dreds of dollars more. High input impedance of
2.7 megohms shunted by 99 mmfd (or 27 megohms
with 9 mmfd with built-in low capacity probe),
insures minimum circuit loading. For the first time,
waveforms can be viewed in TV horizontal and
vertical output circuits with the low capacity probe
that will withstand up to 5000 volts peak to peak.
To top that, the vertical amplifier attenuator con-
irols are calibrated directly in peak to peak volts
for fast direct reading of all peak to peak voltages.

Horizontal amplifier extended sweep range from
5 to 500 ke in five overlapping steps and frequency
response from 10°CPS to 1 mc within 3 DB insures
linear sweep and positive sync. External inputs for
horizontal sweep and sync, intensity modulation,
and smart two-toned case and “designer” styled
controls brands the PS127 a truly professional
oscilloscope.

PSTDTa e ok FA S shahn s i BT £ o $169.50
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>
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MODEL CR128
For the man on
the go. Same as
above but in all
steel carrying
case . ... $69.95




QUICKER SERVICING
by Larry Allen

one

aligning

TV
with a

“But,” they say, “the sets do show
pictures, and the sound comes
through loud enough on commer-
cials!” So the difficulty of aligning
a TV receiver tempts the technician
to overlook the need for “touching
up” the adjustments. Old-timers are
fond of saying, “Leave well enough
alone.” However, this does not
change the fact that the servicing job
would be more complete if align-
ment were touched up, even though
thorough sweep alignment jobs are
left to those more technically skilled
and properly equipped.

outline here. Never overlook the
advantages of performing any job
with the best equipment available.
However, don’t let badly needed
alignment go undone just because
you don’t have special equipment or
because your sweep generator or
scope happens to be temporarily out
of order.

Need for Alignment

How can you decide whether a
set needs alignment? This is im-
portant, for you may be faced with
the decision to align or not to align,

SIGNAL GENERATOR

Television alignment is neglected
terribly. Partly, this is because it
is deemed a difficult job, requiring
special sweep alignment equipment.
Too, many technicians shy away
from alignment because they haven’t
been trained properly in the fine
techniques of a good alignment job.
Finally, alignment—and the training
to accomplish it—is neglected be-
cause of the popular fable that TV
sets seldom need alignment. Is this
really true? Let’s examine the ques-
tion in detail.

No conscientious service techni-
cian would think of sending a table
radio or a transistor portable out of
his shop without “touching up” the
alignment. And why not? . . . it’s
such a simple thing to do, takes
little extra time, and keeps perform-
ance at its peak. And, after all, IF
transformers and RF coils do age
from year to year.

On the other hand, television
alignment is ignored completely by
many of those same technicians.
Don’t the coils in a TV set age?

Fig. 1. Snow when IF stages are at high gain.

60 PF REPORTER/March, 1964

Sweep Alignment vs Touchups

At this point, some will say that
TV alignment is better left alone
unless equipment is available for
sweep alignment. And they are
right, if the technician isn’t trained
in how to align a receiver properly.
However, a technician armed with a
knowledge of correct tuning action,
and who knows how to attain this
action, can perform a satisfactory
touchup job in most TV receivers
without sweep generator or scope.
The procedure doesn’t take very
much time, and the result is a set
that operates far better than one left
to drift off alignment from year to
year with no attention whatsoever.
The instruments required are a sig-
nal generator and VTVM.

Don’t take this to imply that
sweep alignment is not important.
It is. In fact, a thorough alignment
job, with sweep generator, marker
adder, scope, and accurate marker
generator, cannot be equalled by the
simple procedures we’re going to

(A) IF gain high; RF weak; much snow

and you’ll want to be reasonably
sure it’s needed before you proceed.
Of course, the easy way is to use
your sweep equipment to look at
the response curve; but we've ruled
that out for this article, since your
sweep generator or scope is out of
order. . . . Therefore, we will have
to depend on other clues.

First, consider set sensitivity. Most
modern TV sets have considerable
gain in the IF stages. When the set
is off-channel (not receiving a sta-
tion) the RF and IF stages run at
maximum gain, and noise in the RF
and mixer stages will appear on the
screen as snow—see Fig. 1. If this
snow is missing, especially on low-
band channels, the set is suffering
from poor gain. Make sure weak
tubes are not causing the trouble;
substitute for the RF, mixer, and IF
tubes (you might check the video
stage, too, just to be safe).

Next, check the set on weak sta-
tions. (If you have only locals, try
padding the signal down to simulate
a weak station.) A bit of experience

(B) IF gain diminished; little snow

Fig. 2. Showing the difference in the picture when lack of gain is in RF stage or IF stage.
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Get a FREE cordless electric clock
with the new Mallory battery assortment!

zugg. Il;lstlprlcet "ew BM‘Z

ugg. Dealer ne _ _ _
Wi profit-builder Kit
Plus free clock i“ﬂl“des—

B Fastest moving Mallory
Mercury Batteries. Three
sizes fit 90% of all tran-
sistor radios!

@ Fastest moving Mallory
Manganese Batteries for
photography and lighting!

B Compact counter mer-
chandiser (9" x 9"),
merchandising aids and
catalogs!

B PLUS—at no cost to you—
a beautiful WESTCLOX
transistorized cordless
electric clock ... Retail
value $9.95!

The Mallory BM12 battery assortment really makes sense—and profits! It
contains only the most popular and fastest moving batteries for transistor
radios, photography, lighting, clocks, shavers, and the host of new electronic
gadgets now on the market. And Mallory batteries are a better value for your
customers. They cost far less per hour than ordinary batteries because they
last longer—and you make up to 300% more profit in the bargain! See your
Mallory Distributor today or write for the name of the Mallory Distributor
nearest you.

Mallory Distributor Products Company D R. MALLORY & CO. :nc.
P. O. Box 1558, Indianapolis, Indiana 46206 M A LLO RY
A division of
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JOIN THIS MAN!

MAKE MORE
MONEY IN
ELECTRONICS

SEND COUPON NOW FOR FREE BOOK

Trained men get ahead fast in the exciting field of Elec-
tronics. Learn all about Transistors, Communications,
Aerospace Electronics, Computers. Cleveland Institute of
Electronics can teach you . . . at home for a fraction of
classroom training cost. Check these CIE advantages:

No Experience Needed: ““Check-Point” Home Study Plan
presents material in small, easy-to-understand bits . . .
reinforced with clear explanations, diagrams, examples.
Nationwide Job Placement: Cleveland !nstitute students
get bi-monthly listings of hundreds of high-paying jobs in
electronics . . . the world’s fastest growing industry!

A Commercial FCC License . . . or Your Money Back:
Should you fail your FCC exam after completing your
licensing program, CIE will refund all your tuition!
Cleveland Institute is an accredited member of the
National Home Study Council; is also approved for
Veteran's training under the Korean Gl Bill.

ACT NOW...SEND COUPON FOR FREE BOOK

| Cleveland Institute|
of Electronics

| I
| 1776 E. 17th st., Dept. PF-10 I
| Cleveland, Ohio 44114 |
| Please send FREE Electronics Career Book ]
I without obligation. I'm a high school |
I graduate interested in (check one):

[ Electronics Technology [ Broadcast Engineering I
I i [

(7] Industrial Electronics 7] First Class FCC License
{ [ Electronic Communications [] Advanced Engineering :
| Your Occupation ]
[ |
| Name__ . Age I
I (Please Print Clearly) I
| Address__ |
Lcny__ State Zip Code |
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(A) At one end sound is strong.

Fig. 3. Alignment can be tested
by observing the effects of
fine tuning on pic and sound.

(C) Picture softened; sound weaker.

with signals at your shop will tell you whether or not
the set should show a good picture. A weak picture,
through lots of snow (Fig. 2A), usually points to RF
trouble; the same weak picture, but accompanied by
very weak snow (Fig. 2B), usually denotes poor IF
sensitivity. Since tubes are not the trouble, make sure
the supply voltages are normal. Also check AGC volt-
age to make sure it’s not cutting down the IF gain on
weak signals (it’s supposed to reduce gain only on
strong signals).

Finally, set the channel selector to a fairly strong
local station. The picture should be sharp and clear,
with no ringing (tunable ghosts) and no smear. Try the
fine tuning control. It should move the response of the
set sharply from good sound with no picture (Fig. 3A)
to a point of sharp picture with good sound (Fig. 3B).
As you turn it farther, the sound should diminish
slightly, and the picture may get fuzzy (Fig. 3C).

If you see ringing, and turning the fine tuning control
causes the ghosts to shift radically across the screen,
sometimes changing to smear as well, the set probably
needs alignment. When there is smear caused by poor
IF alignment, off-station snow will probably appear in
streaks (Fig. 4) instead of as in Fig. 1. If the fine
tuning control seems too broad, and has very little effect
on the picture, misaligned IF stages are probably the
cause; this particular symptom is often accompanied by
very weak snow on vacant channels,

Any or all of these symptoms can indicate the need
for alignment. Remember that other troubles in the RF,
oscillator, mixer, or IF stages can be responsible for
symptoms such as these, but a rapid way to pinpoint
such faults is to go through a quick alignment. If other
troubles exist, they’ll reveal themselves as you align the
set.

Setting Up for Alignment

Assuming that you suspect alignment, setting up is
relatively easy. (This advantage makes troubleshooting
by alignment rather attractive.) Let your signal gen-
erator warm up for a half-hour or so while you check
tubes and clean out the chassis; don’t let warmup drift
confuse alignment procedures.

www americanradiohistorv com



Can you afford to guess

E TROU BLES ?

RIGHT OUT OF
CIRCUITS.....

- .
[ ( SYNC. CIR. VERT. VERT.
: & H. SYNC. ffg' oYJErRPTtiT OUTPUT . DEFLEC
DISCRIM. : XFORMER ~ YOKE
HORIZ.  2nd ANODE  HORIL.
“g;‘c'z' (';STR,!ﬁ'T FLYBACK ~ VOLTAGE = DEFLEC
: XFORMER ~ CIRCUIT YOKE

1
n

-

NEW,

MODEL SS117

How many times do you ask, “Why do I take so long find-
ing that sweep trouble?” How often have you wondered
whether weak horizontal sync was caused by defective sync
circuit, horizontal oscillator, or sync discriminator? Can you
quickly isolate inadequate width or low 2nd anode voltage
to the oscillator, output, flyback transformer,or yoke?How
many times have you changed a good yoke by mistake?

The SS117 will pinpoint troubles like these in minutes with
tfied and proven signal injection, plus yoke substitution for
dynamic in-circuit tests. Error proof push button testing en-
ables you to make all tests from the top of the chassis with-
out removal from cabinet for maximum speed and profit on
every job.

Here are the checks the SS117 makes ...

e Horizontal Oscillator: Checked by substituting 15,750
variable output universal oscillatorfrom SS117. Signal can
be .injected at any spot from horizontal output grid to
horizontal oscillator to determine defective component.

e Horizontal Output Stage: Checked by reliable cathode
current and screen voltage checks made with adapter
socket and two push buttons,

e Horizontal Output Transformer: Checked for power
transfer in circuit and read as good or bad on meter.

e Horizontal Deflection Yoke: Checked by direct substi-
tution with adjustable universal yoke on SS117.

| Sencore Sam says . . . How can you miss . . .

EACH PACKAGED UNIT CONTAINS:
o An Easy to Follow Instruction Book Especially
4 Prepared and Edited by H. W. Sams.

o A complete 33 RPM, 10 inch Permanent Record
on "How to Simplify Sweep Circuit Trouble
Shooting.”

WHEN IT'S SO EASY TO WALK THE TROUBLE
THESE TIME CONSUMING
STEP BY STEP.....

IMPROVED SENCORE
SWEEP CIRCUIT ANALYZER

B|ww americanradiohistorvy com
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PUSH BUTTON TESTING . . .
for Color and Black and White

e Vertical Oscillator: Checked by substituting 60 cycle
synchronized oscillator.

e Vertical Output Transformer: By simple signal injcction
for full height on picture tube.

@ Vertical Deflection Yoke: By signal substitution for full
height on picture tube.

e Sync Stages: Checked by synchronizing triggered hori-
zontal SS117 oscillator from any stage. 1f oscillator syn-
chronizes, sync is O.K.

e 2nd Anode Voltage: A new dynamic check using simu-
lated picture tube load. C.R.T. does not need to be opera-
ting for current tests. No interpretations—read direct
from Q to 30 KV.

e External Circuit Measurements: By applying from 0 to
1000 volts AC or DC to external meter jacks. Meter will
read DC or peak-to-peak volts. 0 to 300 milliamp scale
also provided for measuring horizontal fuse current.

e New features include: Large 0 to 300 microamp meter
for minimum circuit loading; all-steel carrying case with
full mirror in adjustable cover; two 115 volt AC outlets
in cable compartment.

Size: 10%4” x 9%4" x 315", Wt. 10 Ibs. 950

Model SS117 Dealer Net

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR

Circle 30 on literature card

SENCORE
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Standard
Of the
6000, e OFF 588 Industry

1200 ®ola
—60{°

CAUTION ON HIGH voLTS
V2

o|200——
£ Olooey
abs °fs0

24

ofizo—
{ &g
l Alig——
£000— 6D ACY

_EASY TO CHANGE
STANDARD BATTERIES

{

HIGH FLUX
'MAGNET,

.' H T _I--___ »‘_~ A‘.‘
| ._I g _ II- L : : ' |
o 1. vy ~ COMPLETELY WIRED CIRCUIT

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales
arranged for easy reading. Fuse protected.

Single control knob selects any of 32 ranges—
less chance of incorrect settings and burnouts.

Fourresistance ranges—from .1 ohm reads direct;
4Y; ohm center scale; high 100 megohms.

Attention to detail makes the Triplett Model 630 V-O-M a life-
time investment. It has an outstanding ohm scale; four ranges—
low readings .1 ohm, high 100 megs. Fuse affords extra pro-
tection to the resistors in the ohmmeter circuit, especially the
X setting, should too high a voltage be applied. Accuracy 3%
DC to 1200V, Heavy molded case for high impact, fully insulated.

t 630A same as 630 plus 1)4% accuracy and mirror scale only $59.50

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO
Circle 31 on literature card
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Most tuners provide a convenient test point that
connects to the mixer grid; this is a good spot to connect
the generator for IF alignment. Use a .001 mfd capac-
itor in series with the hot lead, to prevent any possibility
of grounding mixer bias through the generator output
circuit. Set the generator output at zero, to start with.

Connect your VTVM to the video detector output,
so it will measure the negative DC voltage developed by
the signal. This will be your indicator during alignment.
If you prefer, you can connect directly at the video
crystal output, but it is often more convenient to connect
to a point past the peaking coils; the crystal is sometimes
in a can and hard to reach. Check the schematic to be
sure you connect to a point that isn’t blocked for DC
by a coupling capacitor.

Next, use the alignment instructions with the service
notes to identify the coils and determine the frequency
to be used with each. Most instructions are for sweep
alignment, but the information can be used just as well
for signal-generator alignment, if you know what to look
for. For sweep alignment, a marker generator shows
various frequency points along the curve. Each marker
frequency is affected most by only one or two adjust-
ments in the IF strip; the instruction sheet always indi-
cates which markers are affected by which adjustments
or coils. This is your clue to which signal generator
frequency you will use with each IF adjustment.

An easy way to keep track of the adjustments is to
pencil the frequencies right on the schematic, with an
arrow pointing to the proper coil or trimmer, and with
a notation to tune for minimum or maximum. This
labelling eliminates turning back and forth to the align-
ment instructions, schematic, and layout drawing (for
locating adjustments). Anything that saves time makes
this servicing procedure even more effective as a
troubleshooting aid.

Aligning the IF's

The alignment itself is simple and quick. Carefully set
the generator to the frequency for the first adjustment
in the IF strip, turn the output control wide open, and
note the VTVM reading. Reduce the generator output
until the reading drops to minimum; set the generator
output for a reading slightly above this minimum and
adjust the coil (or trimmer) for maximum reading. If
the reading gets very high—as when alignment is *way
off—reduce the generator output and adjust again.

Fig. 4. Elongated snow is caused by misalignment of IF stages.

www americanradiohistorv com



7 of the top 10 replacement receiving tube types”®
were developed by RCA!

This is RCA product leadership at work, creating tubes
with great versatility to be used in a wide variety of
applications.

As part of its constant search for new heights of tube
performance, RCA continues to introduce improvements
with new materials and processes. Developments in
recent years include N-132 Cathode Base Material which
offers exceptional uniformity of characteristics and
therefore greater reliability ;S-311 Plate Material which
results in very effective heat dissipation; and the revo-
lutionary Dark Heater which drastically reduces the
chance of heater-associated tube failures. RCA’s latest
development, the Bonded Cathode, virtually eliminates
cathode-peeling problems.

When you recommend and use RCA receiving tubes,
you identify your business with the industry’s product
leader, RCA, the brand known for high quality stand-
ards and wide acceptance by industry and consumers.

Your authorized RCA distributor is ready to supply you
with top-quality receiving tubes, produced by RCA, the
Most Trusted Name in Electronics.

*EIA report of industry replacement sales for first 9 months, 1963
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
®
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Circle 33 on literature card

Proceed on through the remaining
adjustments according to the fore-
going instructions, changing the gen-
erator frequency and output settings
to suit each adjustment. Remember:
Set the generator frequency first;
then find maximum and minimum
VTVM readings and set the genera-
tor output for a reading between
these extremes; lastly, adjust the slug
for maximum indications.

The exceptions to this procedure
are those trap adjustments marked
to be tuned for “minimum.” With
most of these, youwll have to use
maximum generator output to get a
VTVM reading. Simply set the gen-
erator frequency to the specified fre-
quency, turn the generator output
wide open, and adjust the trap for
minimum indication on the VTVM.

We said earlier that other troubles
will often reveal themselves during
IF alignment. This is true, and you
should watch for symptoms. For
example, a certain adjustment may
fail to show a peak. This may in-
dicate the coil is defective, a bypass
capacitor associated with it is open,
or perhaps the tube itself is poor
(even though it tests okay). The
point is, of course, to investigate the
failure of any adjustment to peak
or dip properly. Move each slug
slightly in both directions to make
sure tuning action is definite.

By using this troubleshooting
method, which is popular among
transmitter technicians, many trou-
bles can be found that would be
otherwise very difficult to track down.
A broken slug in an IF coil, or a
few shorted turns, can be especially
hard to pinpoint in any other way.
Even an open decoupling capacitor
may slip past you unless you try
tuning the coil whose “low end” it
holds at RF ground.

Other faults can reveal themselves
during IF alignment. A set that
intermittently breaks into oscillation
can often be cured by alignment.

Fig. 5. Gruin‘y highlight-s.:uke good refer-
ence point during oscillator adjustments.

www americanradiohistorv com

Or, a faulty decoupling or screen
bypass capacitor can be uncovered
by the tendency of a stage to oscil-
late when it’s peaked. Thus you can
sce—a quick alignment procedure
may also be a quick troubleshooting
procedure in the IF stages.

The Sound Channels

Sound IF alignment is even sim-
pler than video IF alignment. Even
the most elaborate system usually
consists of only one stage of 4.5 mc
amplification before the detector.
(We’re considering only intercarrier
sets, since split-sound sets are sel-
dom seen anymore.) While you are
adjusting the sound IF, you can also
adjust the sound takeoff coil and the
4.5 mc traps that follow the video
detector.

A good spot for connecting the
generator is at the video detector
output (where the VIVM was
connected for video IF alignment).
The best indicator is your VTVM,
equipped with a demodulator probe.
This combination can be connected
across the output winding of the
sound detector coil during most ad-
justments. However, you’ll have to
connect somewhere else when you
align the detector coil itself.

Set the generator for 4.5 mc,
without modulation, and the output
control for enough signal to cause a
reading on the VTVM. Adjust the
takeoff coil and the IF coils for
maximum indication on the meter.

Move the probe and VTVM to
the cathode (or grid, if that is the
driven element) of the CRT and
increase generator output until again
you get a meter reading. Tune the
4.5 mc traps in the video circuit for
a minimum indication.

Final adjustment for sound de-
pends on the detector circuit, but
you can make a reasonably close
approximation as follows: For a
discriminator or ratio detector, tune
the primary for maximum station
sound (don’t try using a generator
with AM modulation); then tune the
secondary for maximum undistorted
sound. For a quadrature tvpe de-
modulator, tune the grid coil for
maximum; then adjust the quadra-
ture coil for maximum undistorted
sound. Always use a station signal
for final sound adjustment, as an
AM generator will generally mislead
your ear. The AC portion of your

* Please turn to page 104
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It has been established by all Radio and TV manufacturers that
you must have a generator of this type to service FM stereo
receivers. Here is a new field just waiting for qualified men, a
field that is growing as fast as color TV. Multiplex is simple to
service with this generator. If you can service an FM receiver,
you can service multiplex once your have the MX129.

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

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

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

STEREQ
SERVIGE

19 TRANSISTORS
ALL CRYSTAL CONTROLLED
TRULY PORTABLE ONLY 7'; LBS.

¥169°0

SAVE HUNDREDS
OF DOLLARS

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

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

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

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

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

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

@ Composite signals, same as described above, availa-
ble on jacks marked COMP. OUT for signal injection
beyond the FM detector.

E / 426 SO. WESTGATE « ADDISON, ILL.

Circle 34 on literature card
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Simplify

INSTRUMENTS rousw

by George F. Corne, Jr.

If you have begun servicing color
receivers, you have already discov-
ered the truth in the statement that
good test equipment is a necessity
in modern electronics servicing. The
day when you could service by “feel”
is long past. To emphasize the need
for good test equipment, let’s follow
the steps taken in solving a couple of
service problems that—except for
proper test equipment and techniques
—would have been tough dogs.

The Darker It Gets
The visual symptoms in this first

and Forest H. Belt

case didn’t offer many clues to just
which stage in the receiver was at
fault. The set was an Admiral
Chassis 24F2, and the symptom was
low brightness.

These symptoms could be caused
by a defect in any of several circuits
in a color set—video, brightness,
high voltage, or any of the networks
associated with the picture tube. In
fact, one good technician had al-
ready declared this set to be a “dog”
after spending much fruitless time

troubleshooting the first three stages

mentioned.

W3 12v 7875~ LC

W1 250v 7875~ LC

W5 160V 7875~ LC

)4

V2 | R-Y AMP

=~ 150mmt
lmeg

PULSE FROM

HORIZONTAL
CIRCUIT
62000

w
K 300

= 820mmt

0 CATH |
BANDPASS | FROM )
Aawp | T DEMOD,” | 1=
f 8
|

Fig. 1.
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Average conduction of color difference amplifiers is set by operation of blanker.

www americanradiohistorv com

Take a lesson in

servicing from these

case histories.

One misleading fact was that, at
maximum setting of the brightness
and contrast controls, and with care-
ful adjustment of the CRT screen
controls, an almost acceptable pic-
ture was obtained. However, the
picture under these conditions was
defocused, with a tendency to bloom.
We questioned the technician, and
found further that the gray scale
didn’t change.

Combing our information for
clues, we deduced that the trouble
must be in the CRT networks, or in
some associated stage. As a start,
we measured voltages at the cath-
odes and grids of the picture tube—
hoping to find an additional clue.

Cathode voltages were okay.
When we measured grid voltages,
however, we obtained our first real
indicator of the troubled stage: The
voltages at all grids were down about
50 volts from normal. Tracing back-
ward through the DC coupling net-

Wi TR~ IC

W3 I3 PATE LG

Fig. 2. The waveforms throughout difference
amplifiers and blanker circuits were wrong.
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PATHFINDER P. A.

5-CHANNEL MIXER-PREAMPLIFIER, MODEL E-5P

ECONOMY LINE OF PUBLIC ADDRESS AMPLIFIERS

75 WATT E-75

The crisp new look, the warm colors, convenient controls and slanted panels of Newcomb’s
new Pathfinder P.A. equipment spell instant customer satisfaction. They provide a top
quality look and excellent performance for tightly budgeted installations. Their reliability
over long periods of time promises lasting satisfaction. They are built to meet today’s
requirements. The only thing old about Pathfinder amplifiers is their dependability. For
over a quarter century Newcomb has put as much emphasis on dependability as on per-
formance. Chassis are all hand wired for utmost reliability, quick tracing of readily inter-
preted circuits, and fast, straight-forward servicing. These features make them highly
desirable for use as rental equipment. The Pathfinder line is very complete and includes a
full selection of panels for rack mounting as well as two new rack mounting cabinets. The
E-5P five-channel mixer-preamplifier is a gem. The 10 watt amplifier provides exceptional
performance from so compact a package. The 20, 40, and 75 watt amplifiers have two
microphone inputs, tape and phono inputs all with mixing and tone controls. There are
outputs for tape and boosters. Each microphone channel is :'__:;._1;*?3 T

wired for Newcomb plug-in transformers for instant conver- |
sion for use with low impedance microphones. Each unit has #
a 25,000 hour pilot light. All are UL approved. A complete [ .
description of this exciting new line will be found in the NeW ‘e wemie s

Pathfinder catalog. Write for your free copy. Franchises are s ii” R8s e o
available in some areas.

NEWCOMB AUDIO PRODUCTS CO., DEPT. PP3 6824 LEXINGTON AVE., HOLLYWOOD 38, CALIFORNIA

Circle 35 on literature card
March, 1964/PF REPORTER 69
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Fig. 3. This “bootstrap” video circuit in CTC7 chassis is typical of those used in the majority of color receivers.

SEND THE HANDY COU-
PON INDICATING YOUR
NEEDS

ROHN

Manufacturing
Co.

BOX 2000
PEORIA, ILLINCIS
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ROHN
1

The moet Famoue Mame in

TOWERS of ALL KINOS!

Here are the advantages you get

when you insist on ROHN TOWERS

LARGEST FULL RANGE OF TOWERS —you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 500 foot self-supporting towers, 1,000
foot guyed towers, ““fold-over” and crank-up towers,
Regardless of your needs, ROHN can supply it,

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE—you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs 1s available; also competent engi-
neering service to help you.

Settle for the BEST in TOWERS —ROHN-—today the
world’s largest, exclusive manufacturer of towers of
all kinds!

Also available: Rohn Lighting Kits, Microwave Pas-
sive Reflectors, Tower Installation Service and En-
gineering Assistance. Representatives World-Wide
to Serve You.

For your needs, contact your local ROHN salesman,
distributor or dealer; or write direct for information.

Send me li

[ Home TV Towers
[ Communication Towers
[ Micro-Wave Towers

Name

ing ROHN Prod

[0 Amateur Towers

[ AM-FM Broodcasting Towers
[ Goverament

Firm

Address

City State

“World’s Largest EXCLUSIVE Manufacturer of Towers; designers,
engineers, and installers of complete communication tower systems.”
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works to the plates of the color
difference amplifiers, we naturally
found the plate voltages on each of
these tubes to be low by the same
amount. (Normal operating volt-
ages and signal waveforms in this
receiver are shown in Fig. 1.)

Remembering that the defect was
affecting all three grids equally, we
knew we had to analyze whatever
circuits were common to ail three.
Using a VTVM, we followed our
first voltage clue and checked the
B+ source to the plate circuit of
the difference amplifiers; the source
voltage was okay. Under normal
conditions, bias between grid and
cathode of the difference amplifiers
is around —5 volts. Measuring this
bias voltage, we found only a —1 volt
bias (13 volts on the grids; 14 volts
on the cathodes) on each of the
tubes. The resistance of common
cathode resistor R1 was found to be
430 ohms—ijust as it should be. The
cathode voltage was only 1 volt
above normal, so we assumed cur-
rent through the tubes wasn’t ex-
cessive.

Turning to our scope and a low-
cap probe, we started signal tracing
for clues. We connected a keyed-
rainbow color-bar generator to the
set so we’d have a constant color

Fig. 4. Waveforms present at grid of 12BY7.
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SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.

CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability...it’s as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MC) results in positive “locking” on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope “‘just right” for
easy viewing on bench or production line.

Size: 7"w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net

e omr

[ .

me

U v gy,

A must for color . . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

187.50

Dealer Net

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made
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GET READY FOR SPRING

SERVE UR SELF

QUALITY BUILT . ECONOMY PRICED

V ANTENNA KITS

EACH KXIT CONTAINS:
CHANMEL (2 70 13) TV ANTENNA.
TRIPOD HFFY MOUNL

HARDWASE.
TORY PRE-ASSEMBLED .COMPLETE
INSTRUCTIONS INCLUDED.NO $PECIAL
TOOLS NHEDER

ONLY
-

l:a-;lrun .
ANTENNA RIT
FOR BLACK & WHITE DR COLOR

COMPLETE i
ANTENNA KIT
FOR BLACK & WHITE DN COLOR

COMPLETH

ANTENNA RIT
FOR BLADK & WHITE O COLOR

COMPLETE
ANTENNA KIT

FOR BLACK & WHITE DR COLOR

Pu—

Better

Built f %rer'fﬂr mance

The Do-It-Yourselfer will be out with the first robin—
be ready for him with this easy-to-install All Channel TV
Antenna Kit—the 71-K by Antennacraft. This powerful
antenna has proven its self a top notch performer in thou
sands of installations, Packaged in lots of 12 (no charge
for this beautiful display package) they use only two
square feet of floor space and can be set anywhere in your
sales area,

Your Antennacraft Distributor has all the information ask
him about it today, or contact Antennacraft Co

BETTER BUILT FOR BETTER PERFORMANCE

I}TENNACRAFT

Automatic Channel Selector
TY ANTENNAS
BURLINGTON, I10WA

S
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and video signal to trace. Fig. 2 shows the waveforms
we found at all important points.

An acceptable color signal was present on each pic-
ture tube grid, but something was missing. We easily
noticed there was no horizontal blanking pulse in W5,
W6, or W7. W4 also lacked a horizontal pulse, so
apparently something was amiss in the blanker.

W3 contained a pulse, and what a pulse it was—an
amplitude of 350 volts! Normally, the pulse at this
point is only 15 volts peak to peak. W1 was normal,
proving the trouble was in the blanker stage.

The VTVM disclosed the plate voltage had increased
to 300 volts; a check at the grid and cathode revealed
almost normal DC voltages: —90 and 4 volts, respec-
tively.

It turned out that C1 was open, in the plate circuit
of the blanker. This removed the horizontal keying
pulse from the cathodes of the difference amplifiers,
causing a shift in their average conduction and plate
voltages. This in turn changed the DC voltages at the
CRT grids, thus dimming all three rasters.

Incidentally, instead of the usual direct CRT bias
system, a few newer color receivers set CRT operating
bias indirectly via the blanker circuit. A switch selects
different load resistors in the blanker plate circuit. See
“Know Your ’64 Color Circuits” in the November,
1963 issue for a more detailed description.

In solving this problem, we used the VTVM, scope
(with LC probe), and color-bar generator to make a
simple troubleshooting exercise out of what could easily
have been a difficult task. From this you can see that
instruments make a world of difference in everyday
troubleshooting. Now let’s follow another problem to
its logical solution, keeping in mind the time we can
save by using test instruments. We’'ll also see how a
misleading conclusion can be avoided by the judicious
choice of service techniques.

A Blinker

The receiver in our second example, an RCA Chassis
CTC7A, had caused its owner hardly any trouble up to
the time we saw it. In fact, this was the first time the
chassis had been removed from the cabinet. Five or
six years of operation without a chassis fault is unusual.

As in our previous case, the visible symptoms in this
particular set weren’t indicative of trouble in any
particular circuit. During normal programs, the raster
would suddenly become brighter, with a marked in-
crease in contrast, and a tendency at times to overload.
We called this blinking, as the symptom might appear
and disappear almost as quickly as you could blink
your eye. To further complicate the matter, the set
would sometimes play for hours without a sign of
trouble.

On the bench, we found we could make the trouble
come and go almost at will by tapping lightly on the
chassis. This didn’t offer much of a clue though—
we could tap anyplace on the chassis or the bench
and get the same results.

We almost dismissed the thought of AGC trouble
(remember the overloading tendency) for the fault now
seemed like a poor contact or other intermittent con-
nection. Since the defect was affecting contrast, we
connected our scope to the grid of V5 (Fig. 3) to




h er
FAYETTEVILLE, NO. CAR.™

ELECT ROKICS

SELF.SERVICE
’“ TUBE TESTER

119 INDEPENDENT SERVICEMEN

POUGHKEEPSIE, N.Y.

¢ STORIES!

et P
SPRINGFIELD, ILL. '7
e WIS Y

—

AN ETTE

RADIO ELECTRONICS

ASSURED THEIR LIFE'S FUTURE

with the

LAFAYETTE ASSOCIATE STORE PROGRAM

What Are You Waiting For--

You're in business for yourself, prob-
ably an independent serviceman like
those other 119 businessmen. You
have a basic knowledge of radio, tele-
vision or electronics, and most of all
you have ambitions to become a true
success story—with your own profit-
able business, a respected place in
your community, and security for your
family.

You owe it to ysurself, and your fam-
ily, to investigate the Lafayette Asso-
ciate Store Program.

This Is What We Offer You:

1. Business Stability—Lafayette Ra-
dio Electronics has been in busi-
ness for 43 years. You'll cash in
on this established reputation.

2. Product Diversification—You can
sell the tremendous variety of prod-
ucts that Lafayette offers—hi-fi
stereo, citizens band, tape record-
ers, radios, tools, radio and T.V.
parts, hobby supplies, and much
more. You'll attract more custom-
ers than you ever thought possible.

3. Advertising Support—Year ‘round

advertising, publicity, public rela-
tions and promotional campaigns
have established Lafayette and its
franchised dealers as America’s
primary source for hi-fi and elec-
tronics.

4. Protected Territory—Yours will be

the ONLY franchised Lafayette Ra-
dio Electronics Associate Stare in
your marketing area.

Dept. PFC-4

Mr. Robert Laub

Address
1 city
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111 Jericho Turnpike, Syosset, L. ., New York

Please send me full information on how [ can own my own profitable
business. | understand there is no obligation.

Name N N—

_2one ... State .. . ...

L-----------------------J

5. Marketing Guidance—Our program
helps you set up a complete op-
eration. We'll help you select the
right location, or evaluate your
present one, design your store for
maximum profit and assist in se-
lecting your inventory. We'll show
you how to deal with customers,
how to hold a loyal following, how
to build a successful business and
maintain it. We will always be
available to help you in any way
possible. In short, we want you to
be a Lafayette Success Story.

We are looking for a limited number
of men who want to become part of
America’s largest and most successful
Electronics Associate Store program,
who are willing to invest $10,000 to
$30,000 to make a new business
career for themselves.

r-----------------------q

Lafayette Radio Electronics Corporation
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monitor the video signal from video
amplifier V4A. Then we jarred the
chassis and saw the normal 18 volt
waveform (Fig. 4A) jump to the 30
volt waveform in Fig. 4B. Photos
A and B were both taken without
changing the veritcal gain of the
scope.

Checking the circuit of V4, we
scoped its grid waveform, and found
the same change in amplitude. Leav-
ing our scope connected to point D,
we gently wiggled tubes in the tuner
and IF strip, assuming the trouble
was in some stage prior to V4A.
This action produced no indication

on the scope so we did the same to
V4A and V5. Pressing either, how-
ever gently, produced the symptom.
We decided the bad connection must
be on the printed board containing
both tubes and their circuit com-
poncnts.

Measuring the DC voltages on
both tubes (Fig. 5), with and with-
out the symptom, isolated the trouble
to the 12BY7 circuit; the voltage on
the grid of VS5 shifted from a —2
volts to 3.5 volts when the symptom
was present.

A visual inspection of the board
revealed nothing. However, we were

easlly service
transistor

radios...and
make money!

Model 960

TRANS/s1o

with Exclusive

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

Chack ald cincuit - Pispointany houble ... inminuilee

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

!

See Your B&K
Distributor
or Write for

Catalog
AP21-R

BaK MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. - CHICAGO 13, ILL.

Canada: Atlas Radio Corp.. 50 Wingoid, Toronto 19, Ont.
Export: Empice Exporters, 253 Broadway. New York 7. U.S. A

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

Built-in Metered Power Supply [
Makes it easy to operate radio under test.
Provides from 1 to 12 volts in 1 volt steps. [
Supplies bias taps.

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

Built-in VTVM

Includes essential high-input-impeda_nce
vacuum-tube voltmeter for correct servicing. |
Test All Transistors QOut-of-Circuit

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

Fig. 5. Voltages on V4A and V5 offered clues.

aware that the mounting eyelets on
this and similar boards have caused
trouble in the past, so we checked
this possibility. Pressing the board
to produce the symptom. we con-
nected onc end of a clip lead to
chassis, and touched the other end
to the copper foil at each eyelet. The
instant we touched it to the point
marked in Fig. 6, the scope trace
and the picture returned to normal.

Why was the initial scope indi-
cation misleading? This lug served
as the grounding point for L15 and
the delay line shicld. Network R52-
L15S serve as a parallel portion of
the detector load through the delay
line. The change in load affected
the video signal and the DC voltages
in both stages.

You might wonder if we could
have located this particular faulty
connection without the clip lead.
Here’s once easy way: Once you've
pinpointed the general arca, connect
your ohmmeter between each tube
pin and other circuit points, one at
a time; press on the board and take
note of any change in resistance
reading. In our example, we con-
nected one lead to pin 6 of V4,
the resistance measured around 900
ohms. Then we flexed the board,
and the resistance increased to ap-
proximately 1500 ohms, indicating
some low resistance path was open-
ing. The rest was simple! A

j GROUND LUG AT \ .
# THIS POINT WAS )\ V1
OPENINS

e s DO O
Fig. 6. Mounting eyelets very often serve as
grounding lug for several circuit components.




“Like a road map.”

These are the very words a lot of tech-
nicians use to describe PHOTOFACT.
A typical letter (unsolicited) reads like
this:

“My PHOTOFACTS mean as much
to my business asaroad map doestoa
traveler. | would be lost without them.”

Getting “lost” is no way to make a
profit in electronics service work.
PHOTOFACT users have a perfect
road map to the trouble source—with
no costly backtracking or detours. On

almost any job, PHOTOFACT means
all the difference between making a
profit or not.

There are over 40 important *guide-
post” features in every PHOTOFACT
Folder, time-saving features to show
you the way to fast TV-radio trouble-
shooting (the greatest, too, for pin-
pointing the trouble in those tough-
dog jobs).

Users don’t measure PHOTOFACT
by its pennies-per-page cost. It's the

A PHOTOFACT LIBRARY PAYS ITS OWN WAY—

Now, more than ever, it pays to own PHOTOFACT—the world's
finest TV-radio service data. Now, you can start or complete your
PHOTOFACT Library this Easy-Buy Way:

cabinet worth $38.95 ¢ Only $10 down e 30 months to pay e No

interest or carrying charges e Prepaid transportation ¢ Add-on

privilege of a year's advance subscription to current PHOTO-

FACT on the same Easy-Buy contract ¢ Save 30¢ per Set—

|
|
|
e FREE with your order for 180 Sets—a deluxe 4-drawer file |
|
|
|
|

special $1.95 price applies on Easy-Buy (instead of the regular

$2.25 price).

4 Ways to Select Your PHOTOFACT Library: 1. Complete |
your present PHOTOFACT Library. 2. Order a PHOTOFACT “Start-
er” Library—180 Sets (Sets 301 to 480—coverage from 1955 to 1960—
only $11.36 per month). 3. Order by brand name and year—see the
handy selection chart at your Distributor. 4. Order a complete

Howard W. Sams & Co., Inc., Dept. PFF-3
4300 W. 62nd St., Indianapolis 6, Indiana
[J Send FREE Photofact Cumulative Index
[J Send full information on Easy-Buy Plan
[J Enter my Photofact Standing Order Subscription

My Distributor is.

time-saving, profit-making worth of
PHOTOFACT that counts.

Of course, you can get along without
PHOTOFACT-—a few do—and maybe
they're making a living. But it's the
hard way.

Doesn't it make good sense to see
your Sams Distributor today for the
interesting details on an Easy-Buy
PHOTOFACT Library and Standing
Order Subscription?

Or use the coupon below.

l Shop Name.

I Attn

I Address

o= M m mm e H mem ey

Zone State.

PHOTOFACT Library—get FREE file cabinets, p/us a selection of

invaluable books and Electronics Courses.

SEE YOUR SAMS DISTRIBUTOR FOR FULL DETAILS, OR MAIL COUPON a
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FOR ONLY s 1 l490EALER ;IET

LESS BATTERIES

BATTERY OPERATED
TESTS WITH POWER OFF
===

!
b 5

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

ASK YOUR ELECTRONIC
PARTS DISTRIBUTOR FOR

H MODEL NO. B z 5
leclonic

PRODUCTY 1ML

MANUFACTURED BY
WORKMAN

SARASOTA FLORIDA
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Save your
Meter Movement

Make it
Burnout Proof!

\Mevergurd

I = I MODERNIZES YOUR

OLD METER!
etergard

Instalied in minutes
meter such as the Simpson 260

on most any
or Triplett 630, etc. Positively pre-
vents meter movement burnout or
damage even if subjected to as
much as 100 times overload. Accur-
acy not affected by more than 'y of
1'¢ Not @ fuse. No moving parts
nothing to wear out. End the
time loss. expense and aggravation
of meter movement repair due to
burnout
SATISFACTION GUARANTEEG OR
YOUR MONEY BACK

$2A95

ONLY

See your distributor todav: if he does
not stock Metergard, send
check or M.O. direct to

LECTROTECH
" 1737 W. Devon, Chicago, 11l. 60626
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by Stephen Kirk

..| Notes on Test Equipment

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

Compact Color Generator

This new unit (pictured in Fig. 1)
from SENCORE uses the “keyed offset-
carrier” method of producing color bars.
This method gives ten distinct vertical
color bars, beginning with a yellow-
orange and continuing through the var-
ious shades of red and blue, and finally
ending up with a green stripe on the ex-
treme right side of the screen. In addition
to color bars, the CG 126 provides dots,
crosshatch, vertical bars, and horizontal
bars.

Fig. 2 is a simplified block diagram
of the CG 126. Notice in the upper left
corner there is a crystal-controlled 189
kc oscillator. The signal from this oscil-
lator is shaped and then used to produce
the vertical bars. This same oscillator
also triggers a 15.750 cps counter (multi-
vibrator) which provides a horizontal
sync signal. A 13,500 cps counter is also
operated from the 189 kc oscillator; this
counter triggers a 900 cps stage to give
horizontal bars and a 60 cps counter to
furnish vertical sync information.

Color bars are produced by the 3.56
mc (3.563795) oscillator, in conjunction
with keying information supplied by the
189 kc shaper. Color is derived because
the 3.56 mc oscillator is exactly 15,750

Fig. 1. CG 126 has three front-panel knobs.

cps removed from the color set’s 3.58
(3.579545) mc oscillator. This means
that for each horizontal scan there is one
cycle (360°) of phase shift. The color
demodulators in the receiver sense the
phase differences and a complete rainbow
spectrum is displayed on the screen. The
keying information blanks out nine
spaces in the color spectrum, so the color
pattern appears on the screen in ten
vertical stripes, with a black bar between
each.

All the information from these oscil-

DOT SIZE
ADJUSTMENT ors
j CROSSHATCH 0
18%C SHAPER VERT BARS SHAPERS-
XTAL —— 15212877 HORIZ BARS f_’_l_ INVERTERS
OSCILLATOR
V2 12A27 COLOR 12A07
BARS
|—~f OPEN DURING
VERTICAL BAR
AND COLOR BAR
FUNCTIONS
15750~ e 900~ 60~ COUNTER
EOURTER COUNTER COUNTER {VERT SYNC)
HORIZ SYNC) 12807 (HORIZ BAR'S) 12A07
12807 12AU7
OUTPUT
XTAL O ser|——] OsCILLATOR L Ak B TG
OLOR 0SC. AMP & KEYER 12BE6
e V2 12807 112 12427 < OF TV SEV
COLOR
OUTPUT
L CoNTROL RE0SE
FIXED
TUNED
CHANNEL 4
(INTERNAL
ADJ )
U2 1227

Fig. 2. Block diagram of stages used to produce color bars and the various convergence patterns.
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weat

erproof hi-fi

APPLICATION

Low level system,
moderate crowds or

REQUIREMENTS

Voice and music
sound reinforcement.

RECOMMENDED
SPEAKER

SPECIFICATIONS

15 watts
150-15,000 cps

areas, patios, pool Compact size. Fiberglas :N':ER:A'W 120° dispersion
areas, motels, parking reinforced polyester ODEL MLE 1234" x 915" dia.
areas, etc. housing. 1054" deep
Moderate power systems, Lightweight, shallow 30 watts

high quality public depth, replaces trumpet/ 55-14,000 cps
address and high driver installations where 120° dispersion
fidelity. Concert halls, high noise/distance UNIVERS I 223," dia.

large patios, shopping penetration is necessary. MODEL CLe 124" deep
centers, recreation Wide audio range,

areas, etc. superior bass response.

Moderate to high Greatest efficiency. 30 watts

power systems for

Full low-end frequency

50-15,000 cps

high fideIiFy ‘ response. High UNIVERSITY 90° dispersion
reproduction. Stadiums, intelligibility. Maximum MODEL WLC 3314" dia.
arenas, ball parks, distance penetration. 20" deep

outdoor concerts.

o
-
>

Shown here are the world’s finest weatherproof speakers—each a complete system providing smooth,
balanced bass, mid-range and high frequency response for indoor and outdoor high fidelity installations.
University weatherproof design and construction—proved in rugged military applications throughout

the world — insure their reliable operation under all environmental
LTV UNlVERSlTY conditions—rain, snow, wind, humidity, etc. For complete details
A DIVISION OF LING-TEMCO-vouGHT, INc. and Free University Public Address Catalog, write : Desk PR-3
9500 West Reno, Oklahoma City, Oklahoma LTV UNIVERSITY DIVISION, Oklahoma City, Oklahoma.
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IT PAYS TO USE AEROVOX!

Now

the Best
Choice is
Yours...

/ New Aerovox Type DBE
Dipped Bi-Electric Capacitors
are now available!

Yes, we've rounded out our line of top-quality paper film capacitors to
provide you with your choice of the most up-to-date and dependable
replacement units available anywhere. Your Aerovox distributor can
now supply your every need for the new Type DBE Dipped Bi-Electric
capacitors, designed and manufactured to meet the highest possible
reliability standards. They're packaged in the same handy see-thru
plastic bags as the popular Aerovox Type BE units, sealed for your
protection. See your Aerovox distributor salesman or counterman for
complete details. Technical data is yours for the asking . . . simply ask
for a copy of Bulletin NPJ-130.

Whether your choice is the new Type DBE . . . or Type BE and V161
Mylar* capacitors used regularly by successful technicians everywhere
. .. standardize on Aerovox for every service job. Why take unnecessary
chances — protect your reputation and your profits by ordering “‘Aerovox
only’" from your local Aerovox distributor. /

BE Bi-Electric® Mylar
Paper Bypass Tubulars
combine the special
Aerolene® impregnant
and exclusive Polycap®
case to bring you a
truly superior bypass
capacitor. No cracking
or chipping problems,
even when leads are
extended for axial
mounting. Ask for
Bulletin NPj-118.

V161 Aerofilm® Mylar
Capacitors are
extremely stable axial
lead units featuring the
Polycap case and epoxy
end seals which will
not flow, soften or melt
at any operating
temperature! They
combine high insulation
resistance and low
dielectric absorption
and power factor.

f *Registered DuPont trademark

Zesoody AEROVOX CORPORATION

DISTRIBUTOR DIVISION, NEW BEDFORD, MASS.
Technical Leadership— Manufacturing Excellence
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Fig. 3. The dot size and the counter adjust-
ments are accessible from the rear of unit.

lators, shapers, and counters is fed to a
mixer and then to an RF modulator.
The modulator is fed an RF signal from
a carrier oscillator that is factory adjusted
to channel 4; however, the frequency may
be changed in the field to either channel
3 or 5.

Modulating the RF signal with the dot
or bar information means that you need
only connect the CG 126 to the antenna
terminals of the color set and turn the
channel selector to channel 4. Unlike
SENCORE’s CA 122, there are no video
or sync output signals independent of
those contained in the modulated RF
signal.

In addition to a pattern selector switch
on the front panel, there is an OFF-STAND-
BY-ON slide switch and a COLOR OQUTPUT
control. The color output control is
normally set for about midrange (100% )
but may be advanced to 200% when
troubleshooting a weak color stage. A
drawing on the front panel indicates the
correct order in which color bars should
appear on the screen. Any deviation from
this indicates a defective stage or mis-
adjustment of controls in the color set.

The rear apron of the CG 126 (Fig.
3) has the four counter controls and a
DOT sizé adjustment. The 15,750 cps
counter should be adjusted only if the
set will lock in on a station but will not
sync with a pattern from the generator.
(Allow fifteen minutes warmup time
before making any adjustments.) The
60 cps adjustment is for vertical sync, but
for vertical jitter or lack of interlace the
13,500 cps counter adjustment is the one
likely at fault.

We tested the unit on several different
brands of color receivers, We had no
difficulty making the necessary setup
adjustments using only the crosshatch
and dot patterns produced by the CG
126. We found the vertical and horizon-
tal bars could be used for making fine
checks on the convergence. especially at
the edges.

Our CG 126 was out of horizontal
sync when it arrived, but it was a simple
matter to remedy by turning the 15.750
cps counter control until the pattern
locked in. There was also a slight weave
in the pattern but this disappeared after
the suggested warmup time. The “‘oper-
ating hints” booklet packed with the unit
contains information explaining the
above. and what to adjust if corrective
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EICO 460 WIDEBAND 5 SCOPE For color
& black-and-white TV servicing. Easily re-
produces 3.58 mc color TV synchronizing
burst. Vert. amp. flat from DC to 4.5 mc,
usable to 10 mc; 25 mv rms/inch sen-
sitivity. Horiz. amp. flat from 1 cps to
400 kc; 0.6 v rms/inch sensitivity. Auto-
matic sync. Sweeps from below 10 cps
to 100 kc. Kit $89.95; Wired $129.50.
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EICO 427 ADVANCED GENERAL PURPOSE
5* SCOPE High sensitivity scope has all
the facilities and quality demanded for
servicing audio, communications and in-
dustrial equipment. vert. amp. fiat from
DC to 500 k¢, —6 db at 1 mc; 3.5 mv
rms/cm sensitivity. Horiz. amp. flat from
2 cps to 450 ke; 0.18 v rms/cm sensitivity.
Automatic sync. Sweeps from 10 cps to
100 kc. Kit $69.95; Wired $109.95.

EICO 430 PORTABLE GENERAL PURPOSE
3" SCOPE Remarkably fine compact scope.
Excellent for servicing audio, communica-
tions, and industrial equipment. Ideal as
a ham shack monitor. Flat-face 3" CRT
with mu metal shield eliminates affects
of external fietds. vert. amp. flat from
2 cps to 500 k¢, —6 db at 1 mc; 25 mv
rms/cm sensitivity. Horiz. amp. from 2
cps to 350 ke, 0.25 v rms/cm sensitivity.
Sweeps from 10 cps to 100 kc. Kit $65.95;

BEST PROFESSIONAL VTVM VALUE

EICO 232 peak-to-peak VIVM
featuring exclusive Uni-probea. ..

Deluxe VTVM for color & B & W

Never before such an outstanding instrument at such a low
price! Calibration without removing from cabinet. Measure
directly p-p voltage of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine volts; 0-1.5, 5, 15, 50, 150,
500, 1500 (up to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 ohms to 1000 megs. 415" meter,
can't-burn-out circuit. 7 non-skip ranges on every function.
Zero center. Features EICO’s exclusive UNI-PROBE: A terrific
timesaver, performs all functions: A half turn of probe-tip
selects DC or AC-Ohms! Kit $29.95; wired $49.95.

EICO 955 IN-CIRCUIT
BRIDGE-TYPE CAPACITOR
TESTER Unique shunt-resist-
ance balancing* provision,
permits in-circuit short
checks even in the presence
of as little as 1 ohm shunt
resistance. Sensitive open
check down to 15 puf nor-
mally, adjustable to as little
as 5 uuf. Wien Bridfge capa-
city measurements from 0.1
to 50 uf. Kit $19.95; wired

Wired $99.95. $39.95 *Pat. applied for.
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TOP-NOTCH TRANSISTOR TESTING TEAM

EICO 1020 POWER & BIAS SUPPLY with 0.005% ripple. Con-
tinuously variable metered output voltage, 0-30 VDC at 150 to
300mA. Kit $23.95; wired $29.95.

EICO 680 TRANSISTOR & CIRCUIT TESTER Measures basic
characteristics of signal and power transistors. Provides DC
current, DC voltage (20K ohm/volt), and resistance ranges
normally needed for transistor work. Kit $25.95; wired $39.95.
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EICO 667 DYNAMIC CONDUCTANCE TUBE &
TRANSISTOR TESTER Combines mutual con-
ductance test with a peak emission test—gives
a single reading of tube quality. Also spots
bad NPN and PNP transistors by gain and leak-
age tests. New 1964 design has sockets and
settings for the latest receiving types, including
5 and 7-pin nuvistors. Also tests novars, 10-pin
miniatures, and compactrons, many low-power

EICO 369 TV/FM SWEEP GENERATOR WITH BUILT-
IN POST INJECTION MARKER Feeds only the
sweep signal to the circuit under test or align-
ment. A demodulator picks off the response
signal and feeds it to a mixer stage where
the markers are added before scope display. Electronic Instrument Co., Inc.

Thus, troublesome interaction effects are eli- I @ 131-01 39th Avenue, Flu'shing, N.Y. 11352

minated. Sweep generator has controllable in- I
electronic) with no lSend new 1964 catalog featuring more than 230 EICO Products. l

ductor sweep circuit (all

transmitting and special-purpose tubes, voltage mechanical parts to wear and give trouble, and
regulators, electron-ray indicators, etc. Multi- 5 fundamental ranges from 3.5 to 316 mc. | namp l

circuit lever switch; 13 tube-element pushbutton W Variable frequency marker provides output on
switches. 414’ meter; roll-chart in snap-in § 3 fundamental ranges from 2 to 60 mc., andl I
window. Kit $79.95; wired $129.95. 60 to 225 mc range on harmonics. 4.5 mc | ADDRESS |

EICO CRU CRT ADAPTER—Adapts 667 to test all crystal supplied for rapid check of marker
color and B & W CRT's. Wired $9.95. generator alignment. Kit $89.95; wired $139.95. | CITY _  Z0KNE STATE |
Add 5% in West J
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... fills more needs
... more for the money, too

SWITCHCRAFT

*
D0-D DO

MOLDED PHONE JACKS
For 14" Phone Plugs

RUGGED

You can't damage the springs
COMPACT

The ONLY jack that can be mounted on
5" centers in two planes
ECONOMICAL

Lower in cost, higher in reliability.
From 40¢ list price

EFFICIENT

Positive ““‘make' and "'break", low leak-
age, trouble-free

VERSATILE

Ideal for printed circuitry. Available
in 6 models; 2 conductor, 3 conductor
and stereo

WRITE FOR BULLETIN 139

5573 N. Elston Avenue, Chicago, lllinois 60630
Canada : Atlas Radio Corp., Ltd,

50 Wingold Ave., Toronto, Canada  *Patent applied for

Circle 44 on literature card

send for NEW FREE
CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND
CUSTOM-MADE
NON-OVEN CRYSTALS

Gold or silver plated, spring mounted, vacuum
sealed or inert gas, high freq. stability, 10
milliwatt max. current cap. Meet mil. spees.
1000KC to 1600KC (Fund. Freq.) ...

Prices on Request
1601KC to 2000KC (Fund. Freq.) . $5.00 ea.

2001KC to 2500KC (Fund. Freq.) ... 4.00 ea.
2501KC to 5000KC (Fund. Freq.) . 3.50 ea.
5001KC to 7000KC (Fund. Freq.) ... 3.90 ea.
70C1KC to 10,000KC (Fund. Freq.) . 3.25 ea.
10,001KC to 15,000KC (Fund. Freq.) 3.75 ea.
15MC to 20MC (Fund. Freq.) 5.00 ea,

OVERTONE CRYSTALS
1SMC to 30MC Third Overtone . _____
30MC to 40MC Third Overtone
4CMC to 65MC Third or Fifth Ove
65MC to 100MC Fifth Overtone
DRAKE 2-B Receiver Crystals

(All Channels—Order by Freq.)

OVEN-TYPE CRYSTALS

For Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB-MINIATURE PRICES slightly higher

Eﬁ ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT. PF

1000 Crystal Drive

FORT MYERS, FLORDA

Phone 813 WE 6-2109

TWX 813-334-2830
AND

Division of

WHITEHALL

4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258
TWX 213-737-1315
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action is needed. Readjustment of the
counters is a simple process that doesn’t
require a scope—just any normally op-
erating TV set.

The color bars locked in on all sets
in their proper hue, and adjusting the
tint control on the sets moved the ma-
genta bar (we usually use the number 4
magenta bar as a check on tint) from
the number 3 through the number 5
position. In addition to their uses in
servicing, the color bars on a generator
let you be sure the customer can make

correct tint adjustments. They also prove
to the customer (and yourself) that the
set is capable of producing color, even
though no color program is available for
a check.

The CG 126 measures 8" x 11" x 6",
making it easy to carry on service calls.
Cord hooks are provided to stow the
line cord and output cable with two or
three quick wraps. This looks like a good
generator for the shop that needs a
second “knock about” generator, espe-
cially for home servicing.

For further information, circle 75 on literature card

Distortion Seeker

Not too many moons ago, the average
one of us had not even heard of a
Distortion Meter, much less thought of
buying one. Today the AC VTVM and
Distortion Meter are the proud posses-
sions and tools of the trade for many
technicians—and are being considered
by a good many more. Higher and higher
amplifier capabilities have forced us to
stop depending on our built-in distortion
indicator, the ear, and turn to the scien-
tific approach, one not affected by physio-
logical whims nor wishful thinking.

To fill this gap, EICO engineers have
developed the Model 902 (Fig. 4) which
combines the functions of an AC VTVM,
an intermodulation (IM) distortion
meter, and a harmonic distortion meter,
all in one package. It can be purchased
in either kit or wired form.

Just how can we use an instrument of
this sort? And how does it work? Let’s
break its functions down into the three
separate categories, beginning with the
AC VTVM.

In this section, shown in block form in
Fig. 5, we have amplifiers and attenuators
designed to have flat frequency response
from 10 cps to 100 kc. Low level audio
signals, such as the output of micro-
phones or phono cartridges, are fed
directly from the input terminal into a
cathode follower amplifier. High level
signals are fed into a 60 db attenuator
S0 as to not overload the cathode follower
amplifier. Following this is a 10 db step
attenuator which acts as a range selector.
The output of the attenuator is amplified
by two more amplifier stages and this
signal is then fed to a diode bridge which
rectifies it; the resultant rms value is
then indicated on the meter.

The 10 db step attenuator makes it
easy to calculate decibels. Each time you
switch one range higher you simply add
10 db; if you go one range lower, you
subtract 10 db. For example, if the input
to an amplifier reads -3 db on one scale
and the output reads +1 db on the next
higher scale, the total gain of the ampli-
fier is =3 + 10 41, or 8 db. Zero 0)
db is the industry standard of 1 mw
across 600 ohms, so the db ranges are
accurate only with an impedance of 600
ohms. .

The AC VTVM will read full scale on
audio signals as small as 10 mv (.01 volt)
rms and up to 300 volts. The db scale is
calibrated from —20 to +2; the total
decibel range is from —-60 to +52. Con-
venient tables are included with the in-
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Fig. 4. Distortion meter and AC VIVM fea-
tures well planned layout of the controls.

strument so that you can determine the

exact power output delivered by an
amplifier into all standard impedances
from 3.2 to 600 ohms, from | mw to
100 watts.

Next, we'll consider the IM analyzer
section. IM distortion occurs when a
defect in an amplifier produces a new
frequency from two other frequencies
fed into the input. As an example, an
amplifier having a 5000 cps signal and
40 cps signal fed into the input simultane-
ously should have only 5000 cps and 40
cps signals in the output. There should
be no sum or difference frequencies such
as would occur in a nonlinear amplifier.

Fig. 6 shows the IM distortion section
in block form. Two signals, one high
frequency (7 kc) and one low frequency
(60 cps), are fed into a resistance-
bridge mixer especially designed to pro-
duce no intermodulation distortion of its
own. The mixed signals are fed into the
audio amplifier being tested.

FEEDBACK

INPUT 6008 CATHODE DIODE
ATTENUATOR FOLLOWER AMPLIFIER b»—{ BRIDGE
(1000:1) AMPLIFIER RECTIFIER
— |
S oheer
10DB STEP
RANGES ATTENUATOR AMPLIFIER

204
METER

Fig. 5. Block diagram of AC VTVM section.




EXCITING
EXCITING

NEW LINE!
NEW SOUND!

FULL FIDELITY HI-FI SPEAKERS

Slim-line styling! Ceramic magnets' Superb reproduction over the full audio
spectrum! Complete choice: coaxials, extended range, tweeters, woofers! The new
Quam hi-fi line is as modern as tomorrow—and it’s designed to offer the serviceman

’ 6

a top-quality product at a /ist price that’s lower than others
(Quam never advertises net prices—to protect your mark-up!)

audiophile net.”

Use Quam Hi-Fi Speakers in new systems, as extension speakers in existing hi-fi
systems, and as replacement improvements in stereo consoles. They’ll open your
way to exciting new sales!

Write for your free copy of the new Quam Hi-Fi Catalog HF-64.

QUAM-NICHOLS COMPANY . 234 East Marquette Road « Chicago, lllinois 60637
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The output of the amplifier is fed to
a cathode follower and to a high-pass
filter which permits the high frequency
signal to pass but blocks the original 60
cps signal. However, if the 60 cps signal,
in passing through the amplifier under
test, has modulated the high frequency,
it “rides through” on the 7 kc signal. The
high frequency signal is amplified, along
with whatever modulation has been super-
imposed on it, and fed directly to the AC
VTVM section.

With the OPERATION switch in IM CcAL
position, the cAL control is adjusted for
a specific reading on the meter. The
switch is then set to read % distortion.
This feeds the output of the high-
frequency amplifier to a detector circuit

that detects any modulation that may be
on the 7 kc “carrier.” Following the
detector, a low-pass filter rejects all traces
of 7 kc signal, but allows any detected
60 cps signal to pass on to the VIVM.
The lower the meter reading, the better
the amplifier. The 902 will read 0.3%
distortion full scale on its most sensitive
range.

A good amplifier should have less than
1% IM distortion at rated power output.
Most amplifiers will have less distortion
when operating below their rated outputs
than at full output. The untrained ear
has a difficult time detecting even 10%
distortion but the critical music lover can
be driven to distraction. The total in-
herent IM distortion of the 902 itself is

Mari'g:?;;ople | bu

Now you can buy these Heathkit favorites
either factory assembled or in easy-to-build
kit form ! Either way you’ll find their depend-
able time-proven circuitry and quality com-
ponents the perfect answer to your test
equipment needs! You buy direct from the
manufacturer...no middleman profits or ex-
pensive distribution costs to pay and you
save even more when you do the easy as-
sembly yourself! Compare with any other
and see why a Heathkit is your best buy.

Heathkit IM-11 VTVM...
World’s Largest Selling VIVM!
e 7 AC, 7 DC, 7 Ohms ranges ¢ Large,
Easy-to-read 414” 200 UA meter o 19,
Precision resistors e Kit IM-11. .5 Ibs.$24.95
Assembled IMW-11............... $39.95

Heathkit Laboratory AC VI'VM
¢ 10 voltage ranges —0.01 to 300 volts RMS
full-scale e +1 DB, 10 CPS TO 500 KC ¢ 10
megohm input impedance for high accuracy
e calibrated DB scale ¢ VU-Type ballistic
damping of meter movement e Kit IM-21
..5 lbs., $33.95, Assembled IMW-21, $52.95

Heathkit Variable-Voltage
Regulated Power Supply...ideal
for design & development work e B+, bias
& filament voltages ¢ DC output variable
from 0-400 volts e panel meters monitor
output voltage & current e rugged, well-
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Most people build a HEATHKIT*but

e s S e |

g them \;ac’rorg' assembled!

rated components throughout e Kir /P-32..
16 Ibs., 856.95, Assembled IPW-32,. . $84.95

Heathkit ‘“Extra-Duty’’ Wide
Band 5” Oscilloscope s Professional
styling & features at low cost e full 5 MC
bandwidth—ideal for Color TV servicing e
Heath patented sweep circuit—10 CPS to
500 KC e Push-pull vertical & horizontal
output amplifiers o Kit 10-12. .24 lbs.,.. ..
376.95, Assembled IOW-12. . ... ... 3126.95

" FREE CATALOG I
| Fully describes these and over |
| 200 other different and exciting |
i1 Heathkits at savings of 50% or I
- more! Fill out the coupon be-
low and send for your FREE l
copy today! |

HEATH COMPANY
Benton Harbor, Mich. 49023
Please send my free 1964 Heathkit Catalog.

oa

Enclosed Is § plus tage. Please send

—_———————— ]

I
I
I
I
I
I model(s).
|
I
I
|

approximately .05%.

When an amplifier creates a new
frequency from a harmonic of the input
signal, harmonic distortion results. For
example: If you insert a 1000 cps signal
into the input of an amplifier, you should
have little or no 2000 cps (second
harmonic) or 3000 cps (third harmonic)
signals in the output. Excessive harmonic
distortion indicates nonlinearity in the
amplifier.

In order to measure harmonic distor-
tion with the 902, you must have an
audio generator that supplies a good sine
wave with a high signal-to-noise ratio.
The sine wave signal is fed into the
amplifier under test (see Fig. 7). The
amplifier output is fed into the 902 where
it is amplified and routed to a Wien
Bridge rejection filter. This filter can be
adjusted with two front panel controls to
reject any frequency in the audio range
from 20 to 20,000 cps.

The idea, in other words, is to feed
a known frequency—say 400 cps—
through the test amplifier, reject the 400
cps signal at the output, and send the
remainder to be metered. Any reading on
the meter indicates that the amplifier has
created some new signal—such as an 800
cps second harmonic or a 1200 cps third
harmonic.

Good amplifiers will have much less
than 1% harmonic distortion at rated
output, though not many years ago 5%
and even 10% were considered permis-
sible. The inherent harmonic distortion of
the 902 is 0.1% or less.

Our first check using the 902 was made
on a small AC-DC radio that sounded
fair, but seemed to lack “something” in
the way of tone quality—even with a
large speaker attached. I guess we
shouldn’t have been surprised to find that
both the IM and harmonic distortion at
1 watt output were almost 11%. At .1
watt output, the total harmonic distortion
dropped to just under 3%.

We tried a feedback trick or two to
see if we could improve the condition,
but nothing seemed to help much. A
10 megohm resistor from the plate of
the output tube (a 50C5) to the plate
of the first AF amplifier (a 12AV6)
gave a slight reduction (to about 10%)
in both harmonic and IM distortion; any
resistor smaller than this value increased

7KC COLPITTS
SINE WAVE
OSCILLATOR

DISTORTIONLESS] UNIT UNDER TEST R
RESisTOR {1 o
BRIDGE N ouT, AMPLIFIER
- AC MIXER

l_ HIGH PASS HF
FILER |l

ke AMPLIFIER

DETECTOR

LOW PASS VIVM
FILTER* [0~ gperion
10-400 CPS

Fig. 6. Output of intermodulation detector
passes through low-pass filter to VIVM section.
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CTC 15 Color TV Chassis gives
brighter, sharper picture;
has greater reliability; is easier to service...
than any previous RCA Victor Color TV Chassis!

RCA Victor's new CTC 15 chassis keeps
all the performance-proved virtues of the
CTC 12 ... but adds these engineering
improvements that should please both
you and your customers:

The picture is brighter, better. it's
brighter because a new design in the
high voltage section (1) gives 30% more
current output at the same voltage. The
picture tube circuits are designed for
effective use of this higher power.

It's sharper because the picture tube
screen voltages have been boosted . ..
giving a smaller, sharper dot pattern with
less blooming. The video amplifier has
better phase response.

It's steadier because of substantially
improved vertical hold circuits.

A new picture ““tone control”. . . it's a
video peaking switch (3) . .. offers three
choices of picture quality: soft, normal
and sharp. When snow and ghosts are
your problem, use the soft setting for a
smoother, more pleasing picture. When
the signal is better, make the most of it
with the normal or sharp setting.

Less color fringing results from a new
clamp diode in the convergence circuit
and rearranged controls are easier to use.

And UHF reception is improved by new
circuitry that reduces snivets . . . those
black vertical lines near the center of
the picture.

Greater reliability . . . longer compo-
nent life. Heat build-up has been re-
duced by housing the flyback trans-
former and the regulator tube in sepa-
rate compartments.

The horizontal output tube (4) is
placed on a raised “cooling shelf”’ out-
side the H.V. compartment. Its position
allows free flow of air around its base.
Three conventional tubes have been re-
placed by novars (6). They run cooler
and last longer. One of them is the hard-
est working tube in the set—the horizon-
tal output tube.

And dark heater tubes are used in all
high-performance circuits.

To further increase life, the focus rec-
tifier is now specially designed for ad-
ditional life expectancy.

Easier servicing. Circuit tracing is
easier and faster . . . the new schematic
solid-line roadmaps (2) go point-to-point,
and component labels are larger.

It's easier to service the high voltage

WWW americanradiohistorv com

compartment . . . it has a hinged cover
and better arrangement.

Color setup has been simplified by the
addition of a conveniently placed 3-posi-
tion bias switch (3) which accommo-
dates wide variations of picture-tube
characteristics.

RG controls (5) on the convergence
board have also been rearranged for
your convenience. Now you use the en-
tire top row to make adjustments accord-
ing to the horizontal lines in a crosshatch
pattern; the entire second row is for the
vertical lines.

Color TV is the technician’s big bread
and butter business ... for years to
come. We stand ready to help in every
possible way to make this fast-growing
business a profitable one for technicians
— and for dealers as well.

See Walt Disney’s ‘‘Wonderful World of
Color,” Sundays, NBC-TV Network.
i

“HES MASTER'S YOICE'

The Most Trusted Name

in Television
Tmk(s)®
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Special
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Supplement!
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* Alignment Techniques for Two-Way
* Transistorized Mikes for Mobiles

* The Misaligned RF Stage

% Modulation Limiters for Two-Way

% Guide to Communications Antennas

Plus our regular servicing features

Tough Dog Synchroguides
Notes on Test Equipment
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Enter my subscription te PF REPORTER
and send me free bookls) checked,

[ 3 Years $10000 [T 2 Years $8.00 [ 1 Year $5.00

] The Troukleshooter s Hond ook Mo, 2 Check one for

] Servicing industiial Efectronics acch yegr you

U] Servizing TV frem Tuner fo Picture Tube subscrile
] Bill Me ] Remittance Fnclosed [ Extend Present Subscription
Take this conpon tw your distribebor, or mail te: Please Check Your

Howard W. Sams & Co., Inc. Bysiness Clavihsation

- -
43 W, .. Indianapaolis, Ind, 46204
oo G2nd 5 polis, Ind 0 Indmnﬂelnt Radio, (] Owner, M.

Nama ; = TV Serviceman

[ Retailer with Serv- [ Service Mgr,
Firm e ice Department

[7 Industrial Electron. [ Employes
i G S I N S = ics Service

[7] Other (Specify occopation and titie)
B Ione GSiete.

5ig

www americanradiohistorv com

distortion above the amount produced
originally.

We then checked the output stage by
itselt and found that the distortion was
only 3% at 1 watt. This meant that
most of the distortion was in the first
audio stage. This stage had grid leak
biasing, which is common in these small
radios.  For curiosity, we tried cathode
biasing and found we could reduce the
total harmonic distortion to about 4% at
I watt output, if we left the cathode
resistor unbypassed.  With this same
setup, the distortion dropped to just about
1% for .1 watt output.

We then checked a TV set having a
push-pull audio output stage. We as-
sumed that normal playing level would
be below 1 watt, so we set the output
for 1.48 volts (1 watt Equivalent Sine
Wave Power at 3.2 ohms, according to
the chart supplied with the 902) and
measured the IM distortion. It was 2.4%.
which we considered low enough for
practical purposes.

The next unit checked was a nice-
sounding amplifier with a rated output
capability of 20 watts. We connected it
to a good quality 8 ohm speaker and
connected the 902 for TM testing. We
adjusted the M ourpuT control for 10.5
volts (20 watts ESWP) across the speaker.
We checked the IM frequencies for the
normal 4:1 ratio, turned the FUNCTION
switch to M, and set the OPERATION
switch to caL. The meter range switch
was set to IM CAL and the meter adjusted
for a full scale 3 volt reading. We then
turned the OPERATION switch to “%,” and
the meter dropped back to near zero.
We rotated the meter range switch to the
3% position and the meter read .26%.
No wonder the amplifier sounded good.

Most late model amplifiers are even
better, we found. Those designed primar-
ily for PA applications have less than 1%
IM distortion at their rated output. We
checked one 12-vear-old PA amplifier
and found 5% distortion at one-half the
rated output and a whopping 13% at
full rated output.

We found the 902 to be a valuable
asset in both rating and servicing ampli-
fiers. Anyone should be able to operate
it with just thirty minutes of practice.
It even convinces the “golden ears™: the
audiophile may argue with vour ears,
but he has no recourse when he reads
the distortion (or lack of it) on the
meter of the 902! A

For further information, circle 76 on
literature card

SEPARATE | |UNIT UNDER
AUDIG FREQ TEST AMPLIFIER AC VTVM

GENERATOR SECTION
o1 ot D,
out IN aut CAL

ADJUSTABLE
BWIEN
REJREICDTC\‘E)N AMPLIFIER
FILTER

20- 20,000 cps

Fig. 7. A separate auvdio generator supplies
signal sources for harmonic distortion tests.




sy How to achieve trouble-free replacement

RADIO-TV

of Selenium with Silicon Rectifiers

e e e e e L SN
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W Substituting silicon for selenium rectifiers is highly desirable, but silicon units have
extremely low impedance. When the rectifier conducts, a heavy pulse of current passes
into the capacitor and through the power line. You can see this if you connect an oscillo-
scope across the surge limiting resistor. The strong pulse can cause interference by
mixing with incoming video or radio signals.

Here are the symptoms you will notice, and here is the simple way to eliminate them.

POSSIBLE TROUBLE

Objectionable hum in radio,

or,
TV picture brightness fluctuates
during pulse,
A black or white horizontal bar is
generated across the picture tube
(and can be shifted from top to
bottom of picture by reversing ac
plug),
Thebar may interfere with thesync
signal and the picture will pull out
of vertical synchronization.

SAREES 12BN
B mewraan e

e R T

The Tarzian Replacement Line in-
cludes silicon rectifiers and conversion
kits, tube replacement silicon rectifiers,
and ‘“‘condensed stack” selenium rec-
tifiers. Immediately available from dis-
tributors throughout the nation, in the
quantities and ratings you want most.

RADIO
22 22
‘—'VW\*—_,%'& B+ —AAA——

W l 1SOV.

or

F4

117VAC T}Omfd 117VAC
|
Before After

SOLUTION

Install a 1000 mmfd capacitor between the resistor and the
rectifier, from the rectifier end of the resistor to the negative
line (see circles). The RC combination provides necessary
filtering action.

You’ll also notice a sharp reduction in rectifier failure
formerly caused by transient voltages fed in off the line,

TELEVISION

FREE CATALOG62-DL-4 contains complete
information on all Tarzian Replacement Line
Rectifiers. Send for your copy today— be sure
your files are up to date on the rectifier line
voted first choice among service technicians
throughout the United States.

SARKES TARZIAN i

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systems o Broadcast
Equipment o Air Trimmers » FM Radios « Magnetic Recording Tape « Semicanductor Devices

SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
Canadian Licensee: Marsland Engineering Limited « 350 Weber Street North, Waterloo, Ontarie
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"all you
could ask for”*

TV-FM - AM
AUDIO - ELECTRONIC
EQUIPMENT

MODEL 202
SIGNAL TRACER

= “Its sensitivity and fre
quency response impose /it-
tle or no limitations on the
types of signals it can han-
dle, and it has about all you
could ask for in the way of
indicating devices.”

Check complete stages or indi-
vidual components either aurally
(5” speaker) or visually (indicator
eye with remote monitor scope
outlet) with the Model 202 Signal
Tracer.

Testing Facilities — include RF
Probe (to 300 mc); AF Probe (2 cps
to 300 kc); special noise test with
break down voltage; and watt-
meter circuit to check power con-
sumption.

Substitution Unit — May be used
as audio test amplifier and
speaker; transformer substituted
in single end and push-pull appli-
cations.

Power Specifications: 110,/120v
AC, 60cps; power consmuption 40
watts. Model 202 with AF Probe
only — $59.95. Model A Probe
(Signal Tracer RF Demodulator
Probe) — $4.50. Model B Probe
(Signal Tracer RF Demodulator
Amplifier Probe)—$7.50.

*As reported by national Service
Magazine. Name on request.

PRECISION ELECTRONICS, INC.
9101 King St., Franklin Park, IlI.
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Cest Equipment

on Parade

The very life’s blood of the elec-
tronics scrvicing business is good
test equipment. Every serviceman
should be aware of instruments for
every possible use in his job Each
year, imaginative manufacturers
come up with newer and more ver-
satile units that simplify some serv-
ice or troubleshooting activity. Here
is a representative listing of instru-
ments that have becn introduced
within the past six months. Some
are shown here for the first time.

Examine them. Note their uses
and imagine how you might put
them to work in your servicing ac-
tivities. If any one of them will save
you time, or make your cflorts more
cffective and profitable, you will
want to see your distributor about
buying it.

Capacitance Decade

This device contains several pre-
cision capacitors, switch selected to
provide capacitance values from
very low to very high. A decade
finds much use for quick and casy
substitution in experimental circuits.

The Hallicrafters Model HD-1 in
Fig. 1 provides 10,000 capacitance
values in steps from .0001 mfd to
1.0 mifd through 16 individual slide
switches.

Capacitance-Resistance Tester

A capacitance tester not only
checks values, but also uncovers
shorts, leakage, and opens, usually
by simulating DC conditions of the
circuit in which the capacitor oper-
ates. A resistance tester tests re-
sistors similarly.

The Hallicrafters Model HC-1
shown in Fig. 2 is a combination
capacitance-resistance tester. The
heart of the instrument is a capaci-
tance-resistance bridge provid-
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Fig. 1. A capacitance decade box aids in the
location of suspected defective capacitors.
ing four capacitance ranges from 10
mmf to 2000 mfd, and three resist-
ance ranges from .5 ohm to 5 meg-
ohms. A low AC voltage is provided
to safely test transistor-circuit clec.
trolytic capacitors. For DC testing,
switch-sclected ranges of 50, 100,
150, and 450 volts are available. A
tuning eye is provided to indicate
balance of the RC bridge.

Color Generator

In today’s TV scrvice shop, color
signal generators are becoming com-
monplace. Convergence, chroma cir-
cuits, demodulators—all require this
special generator for proper and
quick adjustment.

Fig. 2. Capacitor testers subject the ca-
pacitor to stress encountered in the circuit.



Here's the only excuse you may have for not installing the world's
best manual rotator at our REDUCED PRICES...

...you just don't use manual rotators in your area!

Say, on the other hand, you do sell them. And believe with all your
heart in selling the very best. What else can you do then but go with
Channel Master rotators? Especially when you can now get our manual
model at reduced prices.

This is the one rotator, remember, that makes all others look like
also-rans; because it alone has the high torque to turn the heaviest
antenna array easily—plus the ruggedness to keep it on course in foul-
est weather.

For instance: In addition to simplest fingertip control, accurate re-
peatability, continuous instant direction indication, (and lots of cther
good features), only Tenn-A-Liners give you:

e Built-in hard-steel thrust bearings (not soft alu-
minum parts). So friction-free the Tenn-A-Liner
will turn ice-loaded installations as heavy as
330 Ibs.

e Hard-steel precision-machined gears (not
stamped). So rugged that they won't strip or
bind. Will continue to operate even in 70 mile
gale winds.

e Pushbutton “On-Off” Switch (brand-new) that
prevents reception interference caused by wind
vibration.

... now what's your excuse for not calling your nearest Channel Master
distributor?

model 9520

1 save you money 4 ways.

NEW! Unique Gemini Rotator/ Amplifier.
... for fast, neat 2-in-1 installations that

(A simple explanation of what the Gemini
is—for those dealers who have heard about
this product’s terrific profit success story).

Gemini Rotator-
Amplifier

Tenn-A-Liner
Rotator

Fringe-Area
Booster

(Where's the booster? It’s hidden in the rotator).

Power Supply
Automatic Control with Gemini Console

Console 2 set coupler

World’s first all-in-one rotator-amplifier
combination! Only 1 unit on mast—1
housing on set—1 transmission line.
Choice of 2 Models:
NEW! TV/FM Gemini, Model 9518.
*TV ONLY’ Gemini, Model 9527
(includes Built-in FM Trap).

Tried our superb Automatic Rotators? There's nothing
better. They're available at our regular prices.

CHANNEL MASTER ROTATORS

Circle 18 on literature card

© Channel Master Corporation 1964
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V. Serviceman!

Take the trouble out
of trouble-shooting!
with the new

UNIVERSAL HARNESS
TESTING ADAPTER

Fig. 3. A gun-killer color generator speeds
convergence, facilitates purity adjustments.

The Hickok Model 662 (Fig. 3)
gencrates all the signals necessary to
perform convergence—vertical bars,
horizontal bars, a cross-hatch pat-
tern, and a dot pattern. In addition.
a color signal is provided for
PROVEN troubleshooting and aligning color

TUNER CLEANER circuits. The video output of the

generator can be fed into the detec-

b
-
tor circuit; the RF is fed into the
/ receiver’s antenna terminals. Dot,
bar, and crosshatch signals are based
—_— on a system of 500 intersect points
Y with a 5:4 aspect ratio. This assures
B

that dot coverage includes the criti-
TV TUNERS cal and hard-to-converge areas in
the corners and along the edges of
including the CRT.

THE NEW Continvity Tester
TYPE USING A continuity tester is handy not

only in the shop but also on service
PLASTIC PARTS calls, to check for open circuits in
power cords, tube filaments, and
printed boards.

Don't be mislted by the A combination flashlight and con-
g many varieties of so-called | tinyity tester is shown in Fig. 4.

cleaners at your jobber's. The | ;¢ Eveready 308CT is shatter-
formula used by Chemtronics TYPICAL CONNECTOR

will not harm the OLEFORM,
DELRIN and NYLON plastics
used in today's new tuners.
TUN-O-LUBE is fully guaran-
teed!

Provides quick testing of CURRENT. ..
VOLTAGE ... RESISTANCE and VIDEO
All test points made accessible by
extending test area 24” from chassis
Eliminates time-consuming operations
of unsoldering and resoldering connec-
tions

Color-coded connections for current
and in-circuit testing

Model 1737, seven pin min.; Model
1738, octal; Model 1739, nine pin min.
Two combination phone tip/banana
plug adapters permit use with all

TUN-O-LUBE does NOT con-
tain CARBON-TET.

AVAILABLE IN 3 SIZES
Cat. No. 161016 oz.

Spray Can $2.98 meters: . .

Cat. No. 8108 oz. Pays for itself in
Spray Can 1.98 i .

Cat. No. 3013 oz. Testing Time Saved!

Caddy Size .98

CHEMTRONICS wc

See it now at your local
radio parts distributor.

POMONA
870 EAST 52nd STREET W
BROOKLYN 3, NEW YORK : £ CO., INC.
in Canada.Contacl: Active Radio & TV Distributors Fig. 4. A combination ashlight-continuity 1500 East Ninth Street, Pomona, California
431 King Street W.  Toronto 28, Canada tester serves dual role for the technician. | Pat. Pend.
Circle 50 on literature card Circle 51 on literature card
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Fig. 5.
vacuum-tube voltmeter and decibel meter.

This distortion meter is also AC

proof and resistant to oil, water, ana
greasc.

Distortion Meter

A distortion meter measures the
percentage of intermodulation or
harmonic distortion present in an
audio signal. The instrument shown
in Fig. 5 is not only a distortion
meter but is also a sensitive AC
VTVM and db meter.

When used as a distortion meter,
the EICO Model 902 has an input
impedance of .5 megohm and an
output impedance of 600 ohms.
When used as an AC VTVM, its
input impedance is 2 megohms. For
measuring IM distortion, five ranges
are provided—from 3% to 30%.
For measuring harmonic distortion,
six ranges are provided—from .3%
to 100% .

The AC VTVM has a frequency
response from 10 cps to 100 ke. Tt
will measure from .0002 to 300
volts rms in ten ranges.

Field-Strength Meter

For the proper location of TV
antennas, and as an aid in tuning
two-way radio transmitters, a field-
strength meter is invaluable.

An accurate all-transistor FSM
is the Blonder-Tongue FSP-3. Tt

Fig. 6. A field-strength meter for measuring
the strength of any VHF or UHF carrier.

SECO TUBE TESTER

Model 98

RN TV TUBES,
VE ALL MODE
e TOA:‘:) F|LAN\E‘NT RECTIHERS A

°* rent
COMPREHENS“IE ANALYSIS - B

checks heate
on series string tubes

A SECO PLUS! Replaceable
socket chassis plugs into meter-
ing chassis. Can be econom-
ically replaced as it wears out
or becomes obsolete. Available
with special sockets upon re-
quest. Guaranteed up-to-date
for all modern receiving tubes
including novars, nuvistors,
10-pin types, compactrons
and MAGNOVALS.

3 . GRID CIRCUIT TEST de-

...... i \ : < tects faults such as grid
- -3 emission, leakage and shorts—
a rapid, reliable multiple-check
developed and patented
by Seco.

TUBE MERIT TEST indi-
cates functioning ability of a
tube by the quality of cathode
emission.

HEATER CURRENT TEST
reads on meter. Relies on
heater resistance to show cold
operation or improper voltage
distribution in a series string
of heaters.

FUNC TION
SWITCH

JUBE MER!

SECOSELECTROSYSTEM
isolates or transposes tube cir-
cuits and controls test current
—achieves laboratory pre-
cision and flexibility with dial-
switch ease and speed.

CATHODE SEL.

sistaL NO
MinngsOTA V3 A

NEW SECO MODEL 98

ONLY $99 58_

This new test instrument is a
complete tube tester that locates all
tube faults quickly and accurately. It has
a two-stage DC amplifier which isolates the rugged
1 ma meter from the tube under test, protecting the
meter and permitting a wide range of load currents and
test conditions. The new Model 38 tests more than 2500 different
{ubes. The entire unit is contained in a compact case with removable cover.

The cover holds speed-indexed tube data cards, pin straighteners and condensed operating
instructions. For complete information see your electronic supply dealer or write to Seco.

SECO ELECTRONICS, INC.

1221 S. Clover Drive, Minneapolis 20, Minn.

A DIVISION OF DI-ACRO CORPORATION
Circle 52 on literature card
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Fig. 7. This FSM can be used to measure the
strength of FM as well as VHF TV channels.

can be used to measure field inten-
sity, check amplifier gain, measure
the attenuation in any passive de-
vice, balance MATV systems, check
for signals causing spurious inter-
ference, and measure amplifier
cross modulation. With adapters, the
instrument can also be used as a
wattmeter to find the relative
strengths of transmitter output and
spurious emissions.

The FSP-3 has a frequency range
continuous from 52 to 220 mc, and
bandwidth at half-power points (3
db down) of .5 mc. With an input
impedance of 75 ohms, the instru-
ment will measure from 0 uv to 3

volts by use of ten switch-selected
ranges. It will likewise measure
from .25 micromicrowatts to 10
watts in ten ranges.

Another 75 ohm FSM is the
Hickok Model 235A, shown in Fig.
6. This is the first unit we've en-
countered that works on both VHF
and UHF. It covers TV channels
2-13 and 14-83, reading the abso-
lute field strength of the video car-
rier. Requiring one “B” and two
“A” batteries, the unit is completely
portable.

Fig. 7 is a picture of a Sadelco
TV-FM field-strength meter having
four sensitivity ranges to provide
readings from O uv to 1 volt, and
-33 to +60 db. The completely
transistorized Model FS-1-B is port-
able, and operates for several
months on nothing but two 9 volt
batteries. It has a 75 ohm input
impedance.

Oscilloscope

Oscilloscopes, once frowned upon
by radio repairmen as bothersome
rather than helpful, have become an
important tool to modern tech-
nicians.

Fig. 8. A 5 mc scope featuring a 1 volt P-P
calibrator and a retrace blanking amplifier.

Since it has a bandwidth to 5 mc,
the Hallicrafters Model HO-1 pre-
cision 5” oscilloscope shown in Fig.
8 is suitable for both color and
monochrome servicing. The scope
features retrace blanking, a 1 volt
peak-to-peak calibrator, automatic
sync, 0-140° variable phasing, up to
400 kc horizontal response, and
frequency-compensated attenuators.
In addition, the HO-1 has provisions
for beam modulation on the Z axis.

A direct-reading scope with a
frequency response from 10 cps to
4.7 mc is shown in Fig. 9. This 5”

) = = o v Staple Gun Tackers
SAVE YOU TIME AND MONEY!

SAFE!

PLAS-T-PAIR

Can’'t damage wire be.
cause staples automati-
cally stop at right height!
Won't even break 14~
hollow glass tubing.

FAST!

Proved by test10 times
faster than old hammer
method. Saves you 70%
in fatigue and efficiency

- . saves many dollars.

HOLDS!

New staples get tremen-
dous holding power from
tack points that spread
to lock into wood!

Tapered striking edge gets into tight corners!

MODEL T-18 — For wires 3/16” and
less in diameter. Loads (85) T-18
staples with 3/14” crown, divergent-
pointed, of .050 wire in %" leg
length.

MODEL T-25 — For wires up to Va"
in diameter. Loads (85) T-25 staples
with 14" crown wedge or divergent-
pointed, of .050 wire in 9/32”, E7%
7/16” and 9/16” leg lengths.

® All-steel construction
with chrome finish,

= Jam-proof patented
mechanism for trou-
ble-free operation,

Write for catalog
and information.

ARROW FasTENER DOMPanNy, jec.

One Junius Sireet + Brooklyn 12, M. Y.

Circle 53 on literature card
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A REPAIR KIT FOR PLASTICS
SIMPLE TO USE...

repairs
TV KNOBS — CABINETS
in powder & liquid form
USE 3 SIMPLE WAYS
POUR — SPRAY — MOLD
PLAS-T-PAIR is not just cement — it's 100 % clear, extremely high

strength plastic. Most objects repaired with PLAS-T-PAIR will be
stronger than when new. Never again a need to order TV knobs,
transistor radio cases and other plastic parts. Repair them in less
time than would be required to look up the part number. This
repair kit can also be used as an extremely strong fast setting,
water proof glue, which will bond all materials. No clamps or
pressure is needed when bonding with PLAS-T-PAIR. Net $1.75.

DEALERS INVITED

RAWN COMPANY, INC.

SPOONER . Box 23 i WISCONSIN

Circle 54 on literature card




Fig. 9. A direct reading wideband scope is
useful for either monochrome or color TV.

SENCORE Model PS 127 features
retrace blanking, measurement of
peak-to-peak waveforms up to 500
volts, direct connection to the CRT
deflection plates (and cathode), Z
axis input, and horizontal frequency
response from 10 cps to over 400
kc. Sensitivity is .05 volts peak-to-
peak for 1” deflection.

Power Converter

A power converter is used to con-
vert one voltage value to a higher or
lower level. Converters are used
where a DC voltage is required that
is higher or lower than that avail-
able.

The Linear Systems Century
Model DC-to-DC converter shown
in Fig. 10 is a solid-state unit. It
has voltage outputs from 650 to 850
volts at 500 to 400 ma, 250 to 325
volts at 200 ma, and a bias output
from O to —120 volts at 20 ma. The
unit operates at 91 % efficiency with
275 watts output, and shows only an
8% drop from no load to full load.

Power Supply

A well regulated power supply is
a must for any shop servicing auto
or mobile two-way radios. The sup-
ply can double as a battery elimina-
tor and battery charger. Units with
small power capabilities can be used
only for powering transistor radios,
but their ripple must be low.

Fig. 10. A 275 watt power converter with a
drop of only 8% from no load to full load.

34 Brand B types

and itself!

The 2TA pictured above is just one member of the Sonotone line, the most
versatile cartridge line available today.

The Sonotone cartridge line offers the electrical and mechanical flexibility
to substitute for dozens of competitive types. Of course, Sonotone cart-
ridges are direct replacements in over 14,000,000 phonographs that use
Sonotone cartridges as original equipment, too. Which means: If you stock
the compact Sonotone line, you'll have replacement cartridges for just
about every phonograph that comes into your shop. You'll also have the
famous Sonoflex®, the needle that puts an end to profit-robbing callbacks
caused by bent and broken shanks.

The Sonotone Cartridge Replacement Manual tells you what Sonotone
cartridge to use. Want an idea of how simple life can be with Sonotone?
For a limited time, we'll be glad to send you a free copy of the manual—
normally, it's 50 cents. Write:

Sonotone

Sonotone Corporation, Electronic Applications Division, Elmsford, New York
Cartridges * Speakers ¢ Microphones * Headphones * Hearing Aids « Batteries

Circle 55 on literature card
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MEASURE AC VOLTAGES
0002 VOLT to 900 VOLTS

=0

Nine overlapping A
voltage ranges — from
10 mv to 100 v full
scale. On 10-mv range
accurate readings can
be made to as little as
0.2 mv. With input
probe set in “low-cap”
position, up ta 500 v
may be measured.

- S
]
1 et
- /
o
& W

Use either as a meter
or preamplifier: 38 db
maximum gain on 10
mv range

PF REPORTER/March,

New RCA WV-76A
High-Sensit ity
ACVT/M

A combiraton -valltmeter-
ar d-areawp ifie” ce gned
for audie- gpltaiens in.
indLstry, -aberztorees

sshaols. b eaccast stu-’

dios reseasch and devel-
ocmant woli prodaction-
lire testihg -and gzneral
gectronic serv-ciag. Use
te fest fregrerov-re-
sporse o weamlfiars,
pawer ampif-ers and bne
cantol ¢ r@dte “ar sig-
n3l  tracig: zucic-level
argd sowe=I2yeE mEeasare-
rents; ga'n TRe&SLre-
ments, arol fieebzlzncing
a3aplicatioes anc awdio

‘vo tage mmzsursremte

Flat frequency response == 1 db from 10 ¢ps to 1.5
Mc with “direct” probe —10 cps to 500 k¢ with “low-
cap” probe.

Measures decibels from —40 te +40 db in 9 over-
lapping ranges (Up to 56 db with probe switch in “low-
cap” position.)

High input impedance permits accurate measurements
in circuits sensitive to loading.

Probe and cable fuily shielded to eliminate stray pickup.
Large power-supply filter minimizes hum.

Feedback loop from metering circuit provides additional
stability and linearity.

Compact, lightweight, portable: 7% inches high, 5
pounds.

Factory wired and calibrated: ~ $79.95*
Money-saving kit WV-76A(K):  $57.95%

See it at your Authorized RCA Test Equipment Distributor.

*User price (optisnal}

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

1964

THE MOST TRUSTED NAME
IN ELECTRONICS

®
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Fig. 11. Variable DC supply can be used for
transistor radios if ripple is low enough.

Fig. 11 shows a power supply
that can provide any voltage up to
15 volts, at currents as high as 15
amps. On this unit, the Hallicrafters
Model HP-1, an unfiltered output is
provided for charging batteries. The
fillered output features maximum
ripple of .3% rms.

A 0-30 volt DC, 500 ma supply
—manufactured by Digital FElec-
tronics—is shown in Fig 12,
Termed the Model 1526, this tran-
sistorized unit has a regulation of
.5% for any load change, and .25 %
at full load over a 10% line varia-
tion. Ripple is less than .002% rms
at full load—plenty low for power-
ing the most sensitive transistorized
equipment.

R-C Bridge & R-C-L Comparator

An R-C bridge is used to test re-
sistors and capacitors for value,
opens, shorts, and leakage. An in-
strument which performs all these
tasks is the FICO Model 965. As
an R-C-L comparator, the 965—
shown in Fig. 13——can be used to
find the value of unknown resist-
ances, capacitances, or inductances.

The unit has capacitance ranges
from 5 mmf to 5000 mfd in five
ranges, and resistance ranges from
.5 ohm to 500 megohms. The in-
strument can also be used as a DC
vacuum-tube volt-milliammeter, for
it has voltage ranges to 500 volts at
an input impedance of 10 megohms,

Fig. 12. A well filtered, adjustable battery
eliminator—always best for transistor sets,



Fig. 13. Comparator determines the valuve of
unknown resistance, capacitance, inductance.
and milliammeter ranges from .0l
ua to 15 ma.

Resistance Decade

A resistance decade supplies var-
ious combinations of switch-selected
resistors much like the capacitance
decade does. By manipulation of
the switches, a variety of different
resistance values can be selected.

The Hallicrafrers Model HD-2
shown in Fig. 14 provides 10,000,
000 possible resistance combinations
in steps of 1 ohm, from 1 ohm to
10 megohms. Twenty-eight slide
switches make this selection pos-
sible.

Signal Generator

Signal generators come in all sizes
and ranges. The Hallicrafters Model
HG-1 is shown in Fig. 15. This in-
strument has six fundamental fre-
quency ranges from 50 k¢ to 55 mc,
and two harmonic ranges from 55
to 220 mc. The RF signal output

Fig. 14. This resistance decade provides 10,
000,000 combinations—1 ohm to 10 meg.

Fig. 15.
RF or CW from 50 kc¢ to 220 mc in 8 ranges.

This generator provides modulated

RCA BRINGS YOU

TWO IMPORTANT NEW TEST INSTRUMENTS

TO GENERATE
RF SIGNALS

)

TO PROVIDE STEREO
FM SIGNALS

RCA WR-51A FM
STEREO SIGNAL SIMULATOR

\y{ RCA WR-58A RF SIGNAL GENERATGR

Genetates continuous wave or amplitude-
modulated rf signals of sinusoidal wave-
form from 85 Kc to 40 Mc. Particularly
useful for aligning and signal tracing in
AM and FM radio receivers and Citizens’
Band transceivers—and for aligning if
amplifiers, and for signal tracing in TV
receivers.

W Wide frequency range—continuous cov-
erage 85 Kc to 40 Mc in 6 overlapping
ranges

@ Built-in crystal-calibrating oscillator cir-
cuit with front panel crystal sccket

M Permanently attached, shielded output
cables prevent errors, minimize time
Joss and inconvenience. Built-in DC
blacking capacitors

B 'nternal 400 cycle audio oscillator

# Individua! inductance and capacitance
adjustments for each range

B Two-step rf attenuator switch plus a
continuously variable attenuator control

MW Easy-to-read dial scale—vernier tuning
B Readily portable —weighs only 5 pounds

$5095°

Generates signals necessary to service
and maintain stereo multiplex FM receiv-
ers and adapters.

GENERATES:

M Four FM signals: Left stereo, right ster-
eo, special phase test, morophonic FM

MW Eight sine-wave frequencies: 400 cps,
1 Kc, 5 Kc, 19 Kc, 28 Kc, 38 Kc, 48 Kc,
67 Kc—available separately or for mod-
ulating FM signals.

W 100 Mc carrier signal tuneable = 0.8
Mc to permit selection of & quiet paint
in the FM band

M 19 Kc subcarrier signal crystal-con-
trolled within = 2 cps

® 100 Mc sweep signal adjustable from
0-750 Kc at 60 cps sweep rate

® Choice of three composite stereo cut-
put signals: left stereo, right stereo, and
special phase test

ALSO features crystal-controlled maikers

for receiver rf and if alignment. Zero-cen-

ter meter for checking the balance of
stereo amplifier output. Portable and com-
pact: weighs only 14 pounds.

524950

*User price (aptional)

See them at your Authorized RCA Test Equipmert Distributor
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

®
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The
MODERN THREE

servicing

Color TV

model 800

Color bar-dot generator

WEXCLUSIVE PUSH BUTTON PANEL
MARKED FOR ERROR FREE SEL=-
ECTION-STAND BY -ON.OFF -PAT.
TERN-SOUND «CROSSHATCH -HOR |+
ZONTAL LINES-VERTICAL LINES-
DOT PATTERN-EIGHT DIFFERENT
COL ORS

ECONVERGENCE IN_ 15 MINUTES
mEASY TO SET UP.COLOR CODED
CLIP-ON CONNECTIONS

@FRONT PANEL JACKS-ALLOWS
EASY ACCESS OF VIDEO, SYNC OR
COLOR DEMODULATOR SIGNALS
WVIDEO LEVEL CONTROL AND
VIDEO QUTPUT JACK

SCOLOR GUN KILLER SWITCH .
ALLOWS EASY SELECTION OF ANY
COMBINATION OF 3 COLOR GUNS
BOPERATES ON TRANSFORMER -
ISCOLATED 117 YOLTS 50.60 CYCLE
A

DEALER NET $239.95

5-inch wide-band, high sensitivity oscilloscope
model CRO-3

BUIDE BAND AMPLIFIER, FLAT WITHIN
1 DB FROM 20 CYCLES TU' 4,5 M
BTWO-RANGE VERTICAL DEFLECTION
SENSITIVITY FROM 0.018 RMS VOL T-PER-
INCH

BHIGHLY STABLE AMPLIFIER CIRCUITS -
NO BALANCING REQUIRED

BPOSITIVE OR NEGATIVE INTERNAL
HORIZONTAL SYNC

WMLINEAR SAWTOOTH SWEEP OSCILLA-
TOR, 20 CYCLES THROUGH 50 KC

B INPUT CALIBRATING VOLTAGE, 10
VOLTS PEAK-TO-PEAK

BVERTICAL POLARITY REVERSAL
BHORIZONTAL SWEEP EXPANSION

W RETURN TRACE BLANKING

mZ-AXI3 MODULATION-EXTERNAL OR
INTERNAL 60-CYCLE

WDIRECT CONNECTOR TO DEFLECTION
PLATES WHEN REQUIRED

DEALER NET $234.95

ACCESSORY PROBES FOR THE JACKSON CRO-3
®LC2-1P LOW CAPACITY PROBE »..

®LC10+P HIGH VOLTAGE LOW CAPA
®DEM-P DEMODULATION PROBE ...

model 805

Weston Tout Band Suspension Meter

Vacuum tube voltmeter

BDIRECT PROBE: no probe switching necessary
MSTATIC FREE FACE

BBURN OUT PROOF METER

W6 METER FACE

BA.C. ACCURACY : 5% of full scale

®D.C. ACCURACY : 3% of full scale

8 FREQUENCY : 1DB, 20 cycles to 3 megacycles
B D.C. INPUT RESISTANCE : 10 megohms

BAC. INPUT IMPEDENCE : .2 megohms shunted
by 150 MMF

BMOHM METER RESISTANCE RANGES: 0.1K,
10K, 100K, T meg, 10 meg, 100 meg, 1000 me
wD.C. RANGES: 8-1, 5, 10, 50, 100, 500, 1004
mR.M.S. RANGES: 0-1,°5, 16,50, 100, 500, 1000
WZERO CENTER REFERENCE : for any D.C. range
mP.P. RANGES : 0-2.8, 14, 28, 140, 280, 1400, 2800

ACCESSORY AVAILABLE model 85HV high voltage
.C. probe Dealer Net $9,95

DEALER NET $79.50

© Jackson Electrical

Instrument Co.

124 McDonough St. / Dayton, Ohio
Circle 56 on literature card
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Fig. 16. This instrument generates
UHF signals from VHF TV signals.

is supplied to a 50 ohm, 24” cable, and the level is
adjustable via a three position coarse attenuator and
a variable fine attenuator. A 400 cps tone can be
switched to modulate the carrier, or taken off at
banana jacks.

The Standard Kollsman “Translator,” which will
convert any VHF channel to any UHF channel, is
shown in Fig. 16. It will convert color information or
monochrome equally well. The unit has two tuning
controls: a UHF and a VHF channel selector. A bias
control is provided for adjusting the output signal level
from 100 uv to 10 mv (or higher, depending on the
strength of the incoming VHF signal).

Stereo Multiplex Generator

For servicing FM stereo equipment, a multiplex
generator soon becomes a necessity. More than just a
signal generator, this instrument measures separation
between stereo channels and provides a tone signal for
either channel or both, and usually offers either a modu-
lated or unmodulated RF signal. In addition, it has a
crystal-controlled 19 ke pilot signal.

The Hickok Model 727 shown in Fig. 17 has all
these features. Separation is 35 db or better in the unit,
and there is a choice of RF (100 mc), composite stereo
output, or frequencies of 19, 38, or 67 kc.

The SENCORE Model MX 129 is pictured in Fig.
18. This instrument provides frequencies of 19 or 67
ke, and a 100 mc signal—either CW, or modulated at
60 or 1000 cps. The output is 0-7 volts peak to peak,
with a calibrated impedance of 300 ohms. Two meter
scales are provided for making external measurements:

———— S——

Fig. 18. Multiplexing generator with a P-P voltage and decibe! meter.

Fig. 17. Transistorized FM generator
with a battery or AC power supply.




Fig. 19. A 4.5 mc crystal is provided with
this instrument to align TV sound circuits.
3 and 30 volts peak to peak, full
scale. The scales are also calibrated
in decibels for direct measurement
of separation.

Sweep Frequency Generator

Sweep generators are very useful
in determining the frequency re-
sponse of tuned circuits. For work-
ing on radios and TV’s, a sweep
generator aids in aligning a tuned
circuit or a stagger-tuned group to
the exact bandpass it was designed
to pass.

Fig. 19 shows the EICO Model
369 Sweep & Marker Generator.
The sweep generator, which is inde-
pendent of the marker generator,
has five ranges from 3 to 220 mc.
The marker frequency ranges from
2 to 225 mc. A 4.5 mc crystal,
plugged into a socket, automatically
turns on a fixed-frequency oscillator
whose signal provides a fixed marker
for alignment of TV sound sections.

Transistor Analyzer

The Triplett Model 3490-A tran-
sistor analyzer shown in Fig. 20 is
capable of setting up nearly any
kind of transistor test desired. Also,
it allows plotting of transistor char-
acteristic curves to determine the
transistor’s usefulness in particular
applications.

Fig. 20. An analyzer for precision testing
of signal and power transistors and diodes.
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INTRODUCES AN ENTIRELY NEW
LOUDSPEAKER FOR COMMERCIAL
SOUND APPLICATIONS

Here is a full-range speaker that
will satisfy the requirements of
even the most critical audio engi-
neers.

Designed for varied commercial
sound uses, including background
music, paging and intercom, the
new Oxford C8T features an un-
usually wide distribution pattern
(110°) combined with superb high
fidelity sound reproduction. The
C8T is a true coaxial type speaker
with dual cone and magnet con-
struction and built-in crossover.
Frequency response is from 45 to
15,000 CPS and is one of the most

OXFORD

efficient 8-inch speakers available
today.

It’s priced right, too, providing
an edge in today’s competitive
market. Oxford “know-how’ and
volume makes it possible to peg
the price of the C8T under many
single cone 8’s in use today.

The C8T is representative of
Oxford’s advanced commercial
sound line, where quality and price
are perfectly blended to give you
the world’s greatest speaker values.

Write today for complete infor-
mation on the new C8T speaker.
Ask for Bulletin No. C-102.

TRANSDUCER COMPANY

Division of OXFORD ELECTRIC CORPORATION
2331 North Washtenaw Ave.e+ Chicago 47, Winois
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Genuine, fresh Littie Devil® resistors (on
“Tally Tape' or in Cabinet Assortments)

Gold-bonded ger-
manium diodes at
‘‘entertainment
diode’’ prices.

3 ways 10
MAKE SURE IT
STAYS FIXED

You’re always safe, always sure with
any of these three quality replacements.
Why be otherwise? Repair jobs that
boomerang cost you hard-earned profit.
Little Devil® resistors come in 1/10, 1/4,
1/2, 1, and 2 watts from 2.7 ohms to 22
Megs . . . AB Pots from 50 ohms to 5
Megs in several shaft lengths and styles
... gold-bonded diodes in ninety 1N types
off the shelf.

Call your distributor for the latest
Ohmite Stock Catalog 30.

Be right with

FROHMITE
O

RHEOSTATS - RESISTORS * VARIABLE
TRANSFORMERS  TANTALUM CAPACITORS
TAP SWITCHES * RELAYS - R. F. CHOKES
SEMICONDUCTOR DIODES
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ments with a VOM might upset per-
formance by loading the circuit.
Several have been introduced in the
past fecw months.

A VTVM designed to measure
from a few millivolts to 1500 volts.
on both AC and DC scales, is
shown in Fig. 21. This Hickok
Model 470A has eight peak-to-peak
voltage ranges: 0 1.4, 4, 14, 40.

140, 400, 1400. and 4000, with a
frequency response from 15 cps 1o
2.5 mc. It also has cight resistance
ranges: from xI to x|0K. A

Fig. 21. This VIVM will measure up to 1500
volts AC and DC, has 8 resistance ranges.
The 3490-A, capable of reading
reverse current leakage as minute as |
100 nanoamperes on a4 6 ua meter,
has threc meters which independ-
cntly and continuously monitor the
transistor under test.  Also included
are the features of continuously
adjustable collector current up to 30
amps, voltage control for transistor
supply electrodes, and an input bias
reversing switch. The 3490-A meas-
ures AC and DC beta; alpha; Iceo, |

the oldest, most
widely proved and
sold radio and TV

Icbo, and Icbo lcakage; punch- { A
,  leakage; - pun FROL
through; saturation; and floating IQU‘HRt‘ i lubricant
potential. It will test diodes and ipr‘;Yn’ 571 bothE e
rectifiers. zener diodes, and silicon- || weneae §[| 2 with dropper . . -$1;g$
N . . ‘ toe L
controlled rectifiers. | TV Tuners | 4oz bottle .. .. 254
LIST
Tube-Transistor-Diode Tester 4(()t_)zfu2?1’(~tr*‘fcap) 264
) . st
Hickok has a Model 800A which B Jcitie 5.07
M . Z. bottle . ... ... ... .
tests tubes, transistors, and diodes. LIST
It will handle novars, 5- and 7-pin 6 ey ans 219
nuvistors, and 10-pin compactrons. Ly
T] = . 3 oz. spray can 1 79
e mstrument has three Gm ranges — with extender ... . I.

Quietrole is your guarantee of the
most effective, quick silencer of
noisy radio and TV controls — the
quality product that is a top value.

Get Quietrole at quality jobbers.
Some territories available for
Experienced Representation.

which are indicated directly on the
meter—0-3000, 6000, and 15,000
umhos. Interclement leakage up to
10 megohms can be read on the |
mceter, which is push-button con-
trolled for reversing its polarity.

manufactured by

D QUIETROLE compen

Spartanburg, South Carolino

Vacuum-Tube Voltmeter

A VTVM is used when measure- Circle 59 on literature card

- l
PRECISION TUNER SERVICE

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

.50

Vorl

COMBO PLUS
9.95 POSTAGE

6 MONTH WARRANTEE

»

g & 6 s 9 |a
e s "‘ﬂv
TEeT
g~ { D :.:'

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop

service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original
Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure.

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

(Continued from page 29)

VERTICAL
YOKE
WINDING

w4

Fig. 5. Ohmmeter tests secondary and yoke.

coupling capacitor between stages
can be traced easily by using the AC
meter.

DC voltage measurements should
be made only after it has been de-
termined where proper AC signals
do not appear. An open plate load
resistor or size contro!l will be ob-
vious from the missing plate voltage.
It is a good idea to turn the size
control through its range while
making this observation, especially
when it is mounted on printed cir-
cuitry. The ohmmeter can make the
final identification of most faulty
parts.

No Raster

If high voltage is present, the DC
voltmeter should be used between
the grid and cathode of the CRT
to determine if cutoff bias has been
placed on the CRT by some defect
in the brightness control or video
output plate circuits. When there
is no handy way to test the CRT, a
rough idea of cathode emission can
be obtained by placing a sensitive
milliammeter (1 ma) in series with
the cathode and adjusting the bright-
ness control for maximum while
watching the meter deflection.
CRT’s draw very little beam cur-
rent, seldom more than 400 ua
(.4 ma).

When there is no high voltage,
the AC VTVM will tell you whether

“Sidney is quite eager to get the

1

society trade

—

SO SMALL you can hold it like a
pencil, guide it just as easily.

SO LIGHT IN WEIGHT you can use
if for hours without tiring.

SO EFFICIENT it does the work of
irons having much higher wattage.

SO COOL AROUND THE HANDLE it
will never overheat your hand.

SO RUGGED it's unbeatable for long
life and dependable performance.

SO LOW IN COST you can't afford
to be without it.

"“Pencil” Soldering Iron

A 25-watt, 115-voit iron that's ideal for miniature-type soldering.
Complete with tip and cord set. Screwdriver-shaped tips
available in three sizes. Model W-PS, $5,20 fist.
Buy Weller **Pencil’’ Soldering Irons at your Electronic Parts Distributor.

WELLER ELECTRIC CORP., 601 Stone’s Crossing Rd., Easton, Pa.
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T0 CRT
CATHODE

SYNC 250V

Fig. 6. Defective C2 caused the low contrast.

the oscillator signal is reaching the
grid of the horizontal output stage.
It should be nearly 100 volts peak-
to-peak, so the VITVM will show
only about 25 volts. A DC measure-
ment of grid bias will indicate the
condition of the coupling capacitor
and show if drive is being developed.
The grid resistor and the cathode
circuit can be checked with the
ohmmeter.

The screen voltage can be very
revealing; if it is down 25% to
30%, the fault is probably in the
plate or boost circuit. Anything that
reduces the plate voltage in a class
C stage will increase the screen cur-
rent, causing a larger drop across
the screen resistor and consequent
reduced screen voltage. Of course,
be sure the resistor itself is okay.

Ohmmeter measurements in the
flyback and boost circuits, including
the yoke, are in order once the
oscillator and output stages are
cleared of suspicion.

No Voltage Clues

From the foregoing case histories,
you can see how your VTVM can
be used to troubleshoot most stages
of a TV receiver. But it is only fair
to point out some of the pitfalls—
faults that display no measureable
voltage clues—and show you how
to skirt around them.

One case of low contrast caused
a certain technician considerable
grief when he tried servicing it with
only a VIVM. The sound was
fine, so he looked for trouble in the
video stage. DC voltages all checked
within 5% of normal, so he didn’t
even bother tracing with the AC
portion of his VTVM. When resist-
ance readings failed to turn up any-
thing in ecither the video or CRT
circuits, he decided to look for
trouble in the video IF sections.
Still no luck.

Finally, he returned to the video
and CRT circuits (see Fig. 6), re-
placing components as he went.

march 23-26

9:45 AM.-9 P.M.
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When he substituted a new C2, the
trouble cleared up. Even tracing
with the AC portion of his VTVM
wouldn’t show this particular
trouble, because the DC-coupled
arrangement caused the fault to
change the video waveshapes dras-
tically; the meter couldn’t see much
difference in the effective (rms)
reading.

Another troublesome case points
up the fact that certain sync troubles
are extremely difficult, if not im-
possible, to pinpoint with a VTVM.
The circuit was that in Fig. 7, and
the symptom was a complete lack
of either horizontal or vertical sync.
DC voltage readings in the sync
section were all normal, and resist-
ance readings revealed nothing.
Sync signal voltages are not large
enough in these circuits to show any
significant AC reading on the
VTVM, so the technician resorted
to parts substitution. Finally, a new
sync coupling capacitor (C3) solved
the problem.- But much time had
been wasted (and several extra com-
ponents) before the fault was found.

One of the most baffling cases
was a set that had intermittent hori-
zontal sync on local stations; the

TWO BIG SECTIONS

at the

NEW YORK
COLISEUM

all 4 floors!

@ ELECTRONICS EXHIBITS
® CONVENTION PAPERS

See the finest products of industry,

hear famous men speak! Just one entrance

fee lets you visit both sections,

Buses to the N. Y. Hilton every few minutes

PRODUCTS e PAPERS e PEOPLE ¢ PRODUCTS o PAPERS e PEOPLE
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Fig. 7. VIVM has limitations for some symptoms, therefore special test equipment saves time.

set owner had no trouble whatever
on the station from a town about 50
miles away. Naturally, this pointed
to AGC trouble, but voltage and
resistance checks cleared the AGC
stage of any apparent faults. The
sync and horizontal AFC circuits
were checked the same way, but to
no avail. After much probing in IF
circuits, and while just “fiddling
around,” the technician suddenly
discovered that when he tried ad-

justing the horizontal hold coil, the
AC reading at the plate of the
keyed AGC tube was erratic—but
only on strong local stations. (Im-
agine the strange combination of
sheer lucky circumstances that
caused him finally to stumble across
this fact.) With this clue, he decided
to check the horizontal output and
oscillator stages. A two-hour testing
session there turned up nothing.
Everything seemed okay, and he

gave it up in exasperation.

Three days later he tried again.
This time he decided to rebuild the
entire horizontal sync circuit. Start-
ing at the sync splitter, he worked
his way through the diode AFC
system to the horizontal oscillator.
When he changed the coupling ca-
pacitor at the grid of the oscillator,
the symptom disappeared. A total
of seven servicing hours had been
spent.

Use It Wisely

Used expertly, the VIVM can
help a good technician find his way
to the trouble spot quite rapidly.
But learn to spot the limitations of
the instrument in small-signal pulse
circuits (sync and video). Don’t
let yourself stumble blindly into
hours and hours of wasted time.

Your VTVM is one of the most
versatile instruments you can own,
but certainly is not the only instru-
ment you should own. If the trouble
can’t be spotted by usual procedures,
set the VIVM aside before you
become disgusted, and use the spe-
cialized equipment that is built for
showing waveshapes, peak-to-peak
voltages, and tiny pulse signals. A

at the

NEW YORK

HILTON

2 floors, including Hilton’s

main exhibition area

® ELECTRICAL EXHIBITS
® CONVENTION PAPERS

IEEE Members: $1.00
Non-members: $3.00
Minimum age: 18

march 23-26

9:45 A.M.-9 P.M.

Buses to the N, Y. Coliseum every few minutes
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NEwW SAMS Books

Practice Problems for Electronics Calculatiun§ a

by Alan Andrews. A valuable book for
“‘boning up” on the mathematics of elec-
tronics (for FCC exam studies, for job upgrading,
etc.). Explains and gives examples for fundamental
math concepts used in electronics; presents prac-
tice problems for all types of calculations. Chapters:
Working With Numbers; Algebra & Trigonometry:
Units of Measurement; DC Circuits; Alternating
Currex}t; AC Circuits; Power Supplies; Amplifiers
& Oscillators; Transmitting Equipment; Receivers;
Measurements; Logarithms & Their Applica- $195
tions. 160 pages; 524x84”. Order MAH-1, only 3

ABC's of Electric Motors & Generators

181 Allan Lytel. A clear explanation of how AC and
C motors and generators work. Principles are
made easily understandable. Covers applications of
all types of motors from the enormous equipment
used at Niagara Falls to the smallest fractional-
watt type. Has special section on brushless AC
generators. Chapters: Basic Magnetics; AC Gen-
erators; DC Generators; AC Induction Motors; AC
Synchronous Motors; DC Motors; Motor Control.
Well-illustrated and clearly written, 128 pages; $195
534 x 815”. Order EMG-1, only . ... L eoo §]

LATEST EDITIONS OF TWO FAMOUS
HOWARD W. SAMS HANDBOOKS!

| Tube Substitution Handbook

1’| still the Leading Reference—lists
10,000 Tube Substitutions
Absolutely indispensable! 7 Sec-
tions cover: Cross-reference of
American Receiving Tubes; Cross-
| reference of Subminiature Tubes;
Industrial Substitutes for Receiv-
ing Tubes; Communications and
Special-Purpose Tubes; Foreign Substitutes
for American Types; American Substitutes
for Foreign Types; Picture Tube Substitu-
tions. Tells when and how to make proper sub-
stitutions; lists direct replacements only, re-
quiring no socket rewiring. 128 pages; s 50
534 x 834”. Order TUB-7, still only...... ]

Transistor Substitution Handbook
Computer-Selected Substitutes for

Over 5,000 Transistors —Updated!

Lists over 40,000 direct substitu-
tions, including all popular types
used in transistor radios and sim-
ilar equipment. Shows basing dia-
grams, polarity identification and
manufacturers for over 5,000 types.
Special section lists more than
15,000 American replacements for foreign
transistors—plus a semiconductor and diode
guide containing 800 substitutions. 128 s 50
pages; 54 x 834”. Order SSH-5, still only ]

Amateur Radio Mobile Handbook

by Charles Caringella. A comprehensive handbook
on Amateur radio mobile installations, for the be-
ginner as well as the experienced operator. Covers
all eﬂ:ipment used in mobile operations, with full
details on converters, antennas, power supplies,
transmitters, and transceivers. Covers the entire
spectrum from single sideband, 2 meters, 6 meters,
etc. Describes converter circuitry, antenna types,
tuning procedures; tells how to eliminate ignition
noise in typical installations, how to construct
unique antennas, how to improve your present
setup. 160 pages; 514 x 815", $
Order AMH-1, only. .+ . 0. RO 295

Television Antenna Installation Handbook
by Larry Steckler. A complete guide for home tele-
vision antenna installers—tells how to select the
proper antenna for various applications, how to in-
stall for the best possible reception. Gives full de-
tails on selecting antenna site. mounting considera-
tions, minimizing noise and gilOEt problems, choos-
ing suitable transmission wires and cables, etc.
Covers UHF antennas, multiple-receiver installa-
tions, and amplified antenna systems. Explains
electrical codes and requirements. 128 pages; $995
534 x 815”. Order THS-1, oniy. . .. 29

HOWARD W. SAMS & CO

»

., INC.

Order from your Sams Distributor today, or mail

§ 1o Howard W. Sams & Co., Inc., Dept. PF-3, H

4300 W. 62nd Street, Indianapolis 6, Ind. H
@ Send me the following books: ]
- O MAH-1  [JTUB-7  [] AMH-) H
2 O EMG-1 [ SSH-5 O THS-1 2
: $ __ enclosed. [] Send FREE Booklist :
] [ ]
B Name. ]
a ]
a [ ]
. Address H
: City _ Zone. Stote. :
H My Distributor is u
l mm IN CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 m -‘
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UHF Tuners
(Continued from page 36)

cies, you should proceed to the
mixer stage. This is a very simple
stage consisting of an oscillator
injection circuit (capacitive or in-
ductive), an RF injection circuit
(capacitive or inductive), a mixer
(usually a UHF crystal diode), and
a load circuit.

The injection circuits are usually
short wire lengths or small capaci-
tors that can be checked by visual
examination. Injection current may
be checked by measuring mixer
crystal current; %2 to 3 ma is
normal, depending on the particular
model. This current is sometimes
adjustable by bending the loop cir-
cuit lead or a small metal flap over
it. In some tuners, proper injection
is determined by connecting a sensi-
tive DC VTVM at the output side
of the crystal; .03 to .35 volts is the
normal range of readings to expect.

The load circuit usually consists
of a load coil roughly tuned to the
output frequency, and a small UHF
bypass capacitor. In a tuner, the
load coil is tuned to the set IF; in a
converter, to the VHF channel fre-
quency. In some tuners and con-
verters, this load circuit is tunable
for best response and gain.

Most problems in the mixer stage
consist of poorly soldered connec-
tions, open load coils (particularly
if the coil is tapped), and shorted or
open coaxial leads.

Antenna-RF

The antenna and RF stages of a
UHF tuner or converter usually con-
sist of one or two tuned stages and
an input circuit. In most units pres-
ently in use, there is no amplification
in these stages. They are used to
reduce oscillator radiation and to
help select the desired frequencies.
Units have been designed recently
that do use UHF preamplification,
and you’ll be seeing more of them
in the months to come.

The antenna input circuit may be
inductively or capacitively coupled.
It is almost always a 300 ohm
balanced input. Some units use a
small balun to couple to an un-
balanced tube-input circuit. Always
check the antenna circuit for pos-
sible lightning damage. Frequently,
you will find isolating capacitors and
resistors, coupling capacitors, in-
ductive coupling coils, or the balun

o~
r

Winners

Surelire

SIII'GFI'E

SCRATCH
REMOVING
COMPOUND

...for mar-free plastics

Surefire quickly buffs away hairline scratches
from any rigid plastic surface. Itis a fast
surefire repair for plastic TV screens, radio
and TV cabinets, testing equipment dials,
plastic TV tube masks and aircraft or marine
windshields. Surefire is a must for every
de5ler, repair shop and serviceman’s tool
caddy. Ask yourdealer ordistributorfor Sure-
fire #956—it's packed 12/5 oz. jars to the case.

SIII‘CFN

ANTI-STATIC
PLASTIC -
CLEANER

... Static free,
dust repellent
Surefire cleans and pol-
ishes any plastic surface
while removing the static
electric charge, thus ren-
dering the surface dust
repellent! Since Surefire
will clean and polish glass as well...TV
servicemen find it indispensable for cleaning
all TV screens—used on plastic instrument
dials itinsures true static-free readings—It is
a must for cleaning aircraft and marine wind-
shields and is recommended for final polish-
ing after Surefire Scratch Remover has been
used. Ask for Surefire #950, the handy 8 oz.
refillable dispenser flask — Surefire is also
available in pint and 1 gal. sizes for economy.

e WILCLEAN
HAND CLEANER

...Hot or Cold

Wilclean, in any weather, cleans soiled or_
greasy hands in a flash—with or without water!
Wilclean contains Hexachlorophene and
soothing lanolin to protect the skin and is
economical, too! Servicemen carry Wilclean
#30, a 14 can, in their trucks and can clean
their hands any time, anywhere, even without
water! For the Repair Shops, Wilclean #30-2
is available, packed 2-5¢ cans with a handy
wall dispenser. Ask for Surefire Wilclean
Hand Cleaner from your favorite distributor.

T . ——

Write Wilco Co., Dept. AlID, 4425 Bandini
Bivd., Los Angeles, California, 90023, or
call your local distributor today!

e — e
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damaged after an electrical or a
heavy thunderstorm.

The antenna and RF tuning stages
are subject to few problems as they
consist only of tuned circuits and
coupling devices—either inductive
or capacitive. A few common
problems and solutions appear in
Table 3.

Special Hints

In some capacitor end-tuned
tuners and converters, the only sup-
ports for the antenna and RF stage
tank circuit is a solder mount at the
“cold” end of the tank. Sometimes
the stator end of the tank shifts
position, throwing the antenna or
RF stage out of alignment. After re-
centering the tank and stator, you
can put small styrofoam supports
between the stator end of the tank
and the partition walls to help sup-
port the tank.

Another very popular capacitor
end-tuned tuner has an oscillator
tank that has three stator plates. The
two outside plates are attached to
the center plate and main tank
element by swaging. These plates
have a tendency to move after a
period of time, throwing the oscil-
lator off frequency. When repairing
this tuner, recenter the two outside
stator plates and secure them to the
center plate with a couple of drops
of solder placed at the “cold” end of
the stator plates. Be sure the rotor
plates can’t touch the solder during
tuning. Great care must be exercised
to prevent solder from flowing be-
tween the stator plates.

UHF tuner or converter repairs
often necessitate realignment. Pro-
cedure varies considerably, but here
are some general hints. You'll need
a UHF sweep generator, UHF
marker generator, VHF marker gen-
erator, scope, scope preamp, and
adapter jigs as specified in the align-
ment procedure for each tuner or
converter.

The alignment of parallel-line
tuners and converters is usually
quite simple, as most of them have
high-end and low-end adjustments
for the oscillator, RF, and antenna
stages. Low-end adjustments are
usually ceramic trimmer capacitors,
and high-end adjustments are made
by pushing short metal foil strips
closer together or spreading them
farther apart.

In capacitor end-tuned units, it

is usual to have high-end and low-
end adjustments for the oscillator
stage only. The antenna and RF
stages usually have only a high-end
adjustment (a movable metal plate
or a threaded machine screw).
These stages are then tracked to the
oscillator alignment by “winging” or
“knifing” the slotted outer plates of
the antenna and RF rotors at speci-
fied intervals across the entire tuning
band.
Shall You Try It?

If you are a reasonably competent
technician, and can do neat, careful
work, you can do UHF tuner re-

pairs. UHF tunérs will require much
greater care than you’ve been ac-
customed to with VHF tuners, but it
is entirely possible for you to do a

comnetent job of servicing them.
Tuner companies will repair most
popular brands at a nominal charge.
If you don’t feel up to taking the
chance of damaging a delicate tuner,
by all means don’t hesitate to make
use of tuner repair services. But if
you are willing to undertake the
careful servicing techniques outlined
in this article, you may well become
the UHF tuner expert in your area.
A

PRECISION /PACO MODEL 120 V-0-M

NOW

WITH BUILT-IN

METER PROTECTION
AND STILL ONLY 47

Model 120: Still only $47.95!
Model 120M; Still only $56.95!

Prevents damage to meter
movement even with
1,000 times overload!

Precision/Paco’s professional 120 and

120M V-0-M models—with more total ranges,

larger meter size, a mirror scale included,

and a longer guarantee—now have still another

great feature: built-in meter protection
against accidental overload—at absolutely
no extra cost! Meter-movement will remain

completely unharmed even by an accidental

transient overload of 1,000 times or more!

Only Precision’s Model 120 V-0-M with
15 years of proven acceptance has such a
sensational economy feature!

Place your order today! Write for your
catalog on the entire Precision line!

PRECISION
Apparatus, Inc.

80-00 Cooper Avenue, Glendale, N. Y., 11227

Export: Morhan Exporting Corp., 458 Broadway, New York, N. Y., 10013
Canada: Conbro Imports, Ltd., 8900 Park Avenue, Montreal
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3 WAYS
TO BIGGER

CARTRIDGE
PROFITS!

1. More “look-alike” exact replace-
ment models than any other brand.
Over 350 needles, 225 cartridges.

2. Easy-to-use reference material,
E-V computer-printed catalogs make
proper needle/cartridge selection easy,
fast and accurate.

3. Highest standards. Rigid quality
control and inspection cuts call-backs,
gives full value to every customer.

Stock and sell E-V needles and
cartridges for more profits, today !
Werite for FREE replacement guides!

ELECTRO-VOICE, INC.
Buchanan, Michigan, Dept. 347R

Eleétho Ybres

EETTING NEW STANDARDSE (N SOUND
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DC Scope
(Continued from page 31)

Fig. 9. Same sweep—shown on DC and AC.

without distortion. However, as the
signal duration lengthens, the natural
curve becomes more apparent, and
affects the waveform shape more no-
ticeably. Since there are no coupling
capacitors in the vertical deflection
amplifier of a DC scope, there is
none of this type of distortion with
either long or short pulses.

Waveform distortion in AC scopes
is not limited to square waves. Such
distortion can also occur in com-
posite waveforms or in sawtooth
sweeps as shown in Fig. 9. In this
photograph the scope was switched
from DC to AC, using the same
input signal, and the presentations
were superimposed by double ex-
posure. The DC presentation is
shown at the top. Both the AC and
DC presentations of this 8 cps saw-
tooth cover two vertical divisions
(20 volts), but the AC presentation
shows obvious distortion.

No Low Frequency Cutoff

In addition to causing distortion
at lower frequencies, an AC scope
is bound to have a low frequency
cutoff point. As this point is ap-
proached, the signal amplitude will
be reduced. This is demonstrated in
Fig. 10.

The scope was switched from AC
to DC with the same input signal,
and the presentations superimposed.
For the first exposure, the scope was
set for AC, and a 40 volt input
signal was gradually reduced in fre-
quency until a drop in amplitude
was noted. When the reduction
occurred, the scope was switched to
DC, and a second exposure made.
As you can see, the AC presentation
occupies about three vertical divi-
sions, indicating an incorrect 30
volts, while the DC presentation
shows a full four vertical divisions,
indicating the true 40 volts.

Some manufacturers offset this
condition by rating the low limit in
their AC scopes well above the
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negard

Dealer of the month

Marvin Bakke says: “We
dropped our other line com-
pletely after using Winegard
antennas for three months.”

Winegard salutes
Midwest Antenna Service
St. Paul, Minnesota

Larson and Bakke specialize in an-
tenna service only. Midwest Antenna
Service has been in business 14 years.
After working for the original owner
for two years these two partners
bought him out.

“At first,” they said “we carried two
brands and didn’t push either but let
the customer choose the brand. Every
time, the customer chose Winegard
because they knew the name through
national advertising. We dropped our
other brand completely after using
Winegard three months.”

They add, “The Twin Cities area has
some bad ghost areas and by using
Winegard Antennas we have gotten
the best results.”

Their best sellers are G418, the
Color 'Ceptor, and the Colortron
models.

©Winegard

Antenna Systems

D3009-C Kirkwood « Burlington, lowa
Circle 66 on literature card




Fig. 10. AC scope has a low frequency cutoff.

actual cutoff point. While this is a
good practice, it is quite possible
that the technician using the scope
will not remember the low limit, or
will not know the exact frequency
of the signal he is measuring. Either
way, he could have an error without
knowing it.

Disadvantages

After so many advantages, you
may wonder if there are any dis-
advantages to a DC scope. There
are probably two important ones.

The first one is price. All other
features being equal, a DC scope
will cost more than an AC scope.
Here’s why: The power supply of
a DC scope must be regulated to
a very close tolerance. Any slight
variation in power supply voltage
can cause the scope presentation to
drift. DC scopes are more suscep-
tible to drift since the input grids are
not isolated from the supply as they
are in an AC coupled scope.

The second disadvantage will be-
come apparent if the average DC
voltage level and the signal ampli-
tude are not within the same range.
If they’re not, you may not be
able to see them both (or at least
measure both accurately) without
switching vertical sensitivity or repo-
sitioning the trace. As an example,
suppose you are measuring a 10 volt
signal on a 100 volt plate. If the
vertical deflection is set to show 100
volts at full scale, the 10 volts would
represent only 10% of full scale. If
you set the vertical deflection for 10
volts full scale, you will have to re-
position the trace vertically to bring
it down into view.

So our first advantage—simulta-
neous measurement—is somewhat
offset by the rule that the signal level
and DC level must be within the
same general range for accurate
simultaneous measurement. But by
proper technique, you can still use
a DC scope to save considerable
time and effort in servicing television
receivers. A future article will show
how. A

This space cheerfully relinquished by
the publisher (for a small consideration)
in order to call your attention to the
beautiful new M-67 CB antenna de-
scribed in the adjoining column. For
more information see your A/S repre-
sentative, or write to Antenna Special-
ists—not to the publisher., We don't
have the staff to answer immediately
all the inquiries expected.

Circle 67 on literature card
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Save Time
on PC Board
Repair;!

Melted solder
disappears up
hollow tip
into tube

The ENDECO Desoldering Iron
Removes Soldered Components
in seconds...without damage!

Endeco melts solder, then removes it by
vacuum e Leaves terminals and mounting
holes clean e Resolders too e One-hand
operation e Temperature controfied for con-
tinuous use e Ideal for use with shrinkable
tubing e 4 tip sizes e Quickly pays for itself
in time saved e Only $18.75 net,

SEE YOUR DISTRIBUTOR OR WRITE

_ ENTERPRISE
>> DEVELOPMENT

CORPORATION
1102 E. 52ND « INDIANAPOQOLIS, IND. 46205
Circle 68 on literature card

Picture-Tube Repair Tool
Also for—5U4, 65SN7, 6BQ6, etc.

Eliminates that hard Also for
soldering job *\ color pic
bes
only $1.25 \ tu

PT-1
each 3/32” PIN

1
i

Fix loose pin connec-
tions in seconds. Pays
for itself in time saved
on first job. 3" long.

Patented
Intermittent operation of picture tubes and
other tubes due to defective solder connec-
tions easily corrected. Provides solid elec-
trical connections, can also be used as
channel-selector wrench and screwdriver,
Pin keeps its original form. A 3-in-1 tool.

3 MODELS kS 4
e ELIMINATE SOLDERING
Makes Solid Electrical Connections

Phono Pin-Plug Crimper
Slip wire in ‘pin {__JE-‘

plug,’”’ insert
in tool, and

squeeze )-fr/c-rings 1c ea
job is do% " AU-2 Use end of

tool to push

i i I/B_P:: on C-ring for
i Vsl . oo con
i i nection.

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

Model LC-3 for 5/32" pin diameter
At your parts distributor or write us

5 M#g. Co.
BEHH J: 9353 Chalmers,
~Circle 69 on literature card

Detrait 13, Mich.
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Signal Generator
(Continued from page 66)

VTVM can be used as an indicator
across the speaker voice coil, but
station sound isn’t always steady
enough to be very reliable. Your
ear will be reasonably accurate; if in
doubt, just tune for a reduction in
volume in either direction, and then
center the adjustment exactly be-
tween these two points.

Finalizing IF Alignment

Sometimes, this generator-VTVM
system of alignment results in a set
that is almost aligned properly, but
not quite. (Of course, this can hap-
pen with sweep alignment, too.)
What do you do in these cases?
Don’t just drop it at that point, for
there is a touchup technique that
will let you develop exact perform-
ance. Here’s how it works.

Tune to a strong local station and
carefully check the action of the fine
tuning control. Make sure the os-
cillator slug is set so that fine tuning
range extends to a point just beyond
the picture, with sound okay, as in
Fig. 3A. As the fine tuning control
is turned back toward a normal pic-
ture, the video should appear crisp,
with highlights, as in Fig. 3B. Ro-
tation just a little further should
smooth out the video, with very little
change in the sound level. If IF
alignment is still slightly wrong, con-
trol action will not be as we’ve just
described; rotation will cause ringing
or smear in the video, or excessive
loss of sound as the control is turned.

To remedy this, start with the first
adjustment in the video IF, carefully
noting its setting so you can return it
to that point if necessary. Tune the
adjustment slowly to either side,
while “rocking” the fine tuning con-
trol back and forth through its
range. If adjustment improves the
fine tuning action, you are nearing
the proper IF response. If no im-
provement results, return the first
slug to its original position and try
the next one.

Very seldom will it be necessary
to tune more than one or two of the
IF adjustments during this “rocking”
procedure. If it appears that more
slugs than two are wrong, your
initial alignment is probably not cor-
rect, and you should go through the
entire procedure once again. Once
you’re thoroughly familiar with the

way a set should tune, you can check
and finalize your alignment job down
to a very fine degree.

Wrapping It Up

Check each station the set is
supposed to receive. Be sure the
oscillator slug for each active chan-
nel is correctly adjusted. Always
start with the highest channel (this
is absolutely necessary for some sets,
so make it a habit with all). Set the
fine tuning control at midrange, and
tune the oscillator slug for that chan-
nel until a crisp picture appears—
as in Fig. 3B. Try the fine tuning
control; it should cause the picture
to look like Fig. 3A at one end, and
should tune smoothly to a sharp
picture about midway of its rotation.
Set the control for the grainy high-
lights seen in Fig. 5, and leave it
there for a reference point; don’t
move the fine tuning at all during
any of the remaining oscillator ad-
justments.

Proceeding from the highest chan-
nel toward the lowest, use station
signals to set the oscillator slug for
each active channel to a point where
the picture looks just like Fig. 5.
As you rotate the channel selector
to the several stations, they should
all appear the same at this setting of
the fine tuner. Then, with fine tun-
ing control near midrange, a clear
picture—with good sound—should
appear on every station without
your having to touch the fine tuning
control. This is the very best way
to leave a set—so the owner has as
little to do as possible to receive
each station.

As was pointed out earlier, don’t
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substitute this type of alignment for
a thorough sweep alignment if a
thorough sweep alignment is what a
set needs. But, for those sets that
need only touchup, or when a sweep

P o

‘Pﬁﬁ%f

S i

g“ 3@*»&5@%5

e ._ﬁ.ﬁf ..... .ﬁﬁ?«s&_

ATR Electronies, Inc. ..
Aerovox Corp. ...

Alliance Mfg., Co.
Antennacraft Co. ..
Antenna Specialists Co.,
Arco Electronies, Ine. ............
Arrow Fastener Co., Inc. ...

B & K Mfg. Co, e 13, 89, 46, 48, 49, T4
Div. of Dynascan Corp.

Berns Mfg. Co., Inc., The ..

Blonder-Tongue Labs

Bussmann Mfg, Div.

Castle TV Tuner Service ...
Channel Master Corp. ...
Charles Engineering, Inc.
Chemtronics, Inc. .....occceenennns

Cleveland Institute of Electronics
Cornell-Dubilier Electric Corp.

Dymo Industries, Inc. ..o 44

EICO Electronic Instrument Co., Inc. ........
Electro Products Labs ..
Electro-Voice, Ine. .......
Enterprise Development

Finney €O0. ..ooceerimmiriecee s seeseessenanes 37
Greyhound COrp. .o 38
Heath €O, oo s 82
1IEEE 98, 99

International Rectifier Corp. ...

JFD Electronics Corp. ...
Jackson Electrical Instrument Co
Jerrold Electronics .....ccvviiiceiiiciioniinn

L. A. Tuner Exchange
Lafayette Radio Electronics Corp. .
Lectrotech, Inc. ...
Littelfuse, Inc.

Mallory, P. R. & Co., Inc. .ooeiriiiiiciienies 61
Newcomb Audio Products ... 69

Oaktron Industries, Inc.
Ohmite Mfg. Co. .......
Oxford Transducer Co. ..........

Planet Sales Corp. ..
Pomona Electronie
Precision Apparatus
Precision Electronics, Inc.
Precision Tuner Service

Quam-Nichols Co. .. 81
Quietrole Co. ..

RCA Electronic Components and

Devices ....cccocovviininiinennn Cover 3, 47, 65, 92, 93
RCA Parts and Accessories .. ...B
RCA Sales Corp. ..........
Rawn Company, Inc.
Rohn Mfg. Co

Sams, Howard W. & Co., Inc. ..ot 75, 100
Sarkes Tarzian, Inc.

Semiconductor Div.

Tuner Service .....
Seco Electronics, Inc.
SENCORE, Inc. ...
Simpson Electric Co.
Sonotone Corp. ..........
Sprague Electrie Co.
Switcheraft, Ine. .........
Sylvania Electric Products, Inc. .

8
55, 7, 59, 63, 67,
”

Terado Corp.
Texas Crystals
Trio Mfg. Co. ..
Triplett Electrica

University Loudspeakers, Inc. ..o ki
Weller Electric Corp. .. .97
Wilco Co. ... ..100
Winegard Co. . 14, 15, 102
Workman Electromc Products, Inc. ..o 76

generator and scope aren’t handy,
this system of alignment with a sim-
ple signal generator will get the job
done in fine form. Try it a couple
of times; you’ll master the tech-
nique easily.

Socket Test Adapter

Do you automatically pull the
chassis when you need to check tube
voltages or resistances, or do you
save time by using a test adapter?
Maybe you have become accustomed
to picking an adapter from your tool
box and plugging it into the tube
socket where you have isolated the
trouble. If so, you should be inter-
ested in this new test adapter idea.

This new servicing tool, called a
Universal Harness Test Adapter, is
made by Pomona Electronics Co.,
Inc., of Pomona, California, and is
available at your parts distributor in
three styles—for 7, 8, and 9 pin
tube sockets. It provides quick
checking, from the top side of the
chassis, of tube voltages, circuit
resistances, and signals (including
video). The harness places the tube
and the test points about two feet
from the chassis where measuring
is easier. Another unique feature is
its provision for measuring current:
The harness wire for any pin may be
opened—by unplugging its pin-plug
connector—and a meter inserted for
monitoring current. Banana-plug
adapters are included to permit use
with most VOM’s.

Using the 7 pin Model 1737, we
checked voltages, resistances, cur-
rents, and signals on several TV sets
and a few AM-FM radios. We found
that it works very well except that,
as would be expected, the readings
taken in RF, IF, and video stages
were not always reliable because of
the long, unshielded leads. However,
if you keep in mind these limitations,
this will be a useful new tool for
your bench or caddy. A

For further information, Circle 74 on
literature card.
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TYPE L.

for long, long

years of service life ask your
distributor for PLANET LYTICAPS,

the wniversal replacement type
electrolytic’ capacitor. Available
in a wide range of capacities
in voltages from three to five
hundred. LYTICAPS are “Engi-
neered for Quality".

PLANET SALES CORP.

225 Belleville Ave.
Bloomfield, New Jersay

Circle 70 on literature card

CORRECT LOW VOLTAGE

VARIABLE
VOLTAGE ADJUSTER

Electronic equipment, in-
cluding TV, operates best
at the 115-120 volts for
which it is designed.
Where high or low voltage
affect the performance
and operating life of tubes
and other components,
use 3 Terado Voltage Ad-
juster on your service
caIIs. Will correct any voltage within a 95 to
135 range to a normal 115-120. You'll sell
‘em too! Great for TV, hi-fi, and universal
A.C. motors in low or high voltage areas.
Saturn (shown; to 500 Watt)

fat
EL"‘!
-

Dealer Net..................... $14.65
Polaris (same without meter)
Dealer Net.... ... .............. $ 9.20

Planet (up to 300 Watt) Dealer Net. .§ 7.80

See your electronic parts jobber, or write:

CORPORATION

1073 Raymond Ave.

5t, Paul 8, Mirmesota
In Canada, Atlas Radis Corp., Lid., Toromto, Omt.

Circle 71 on literature card
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ANTENNAS & ACCESSORIES

84.

85.

86.

817.

88.

89.

90.

91.

92.

93.

ALLIANCE—Brochure describing Tenna-
Rotor Model C-225. :
ANTIENNACRAFT—Catalog sheet, illus-
trated in color, with information on con-
necting a UHF and a VHF antenna
together using intercoupler G1483W.*
FINNEY CO.—Catalog No. 20-271, list-
ing line of antennas for local and fringe-
area reception, including information on
combined TV-FM types.*

GC ELECTRONICS—Specification sheet
No. FR-542-G on Colormagic fringe-area
antenna, and exact replacement cross
reference guide for indoor TV antennas.
JFD—Specifications and operating in-
formation on Transis-tenna and newly
designed, long-range LPV log-periodic
TV antennas. Illustrated brochure show-
ing entire line of indoor antennas and
accessories for TV and FM. Data sheets
on UHF antennas.*
JERROLD—Brochures on J-Jacks TV
distribution system, and closed circuit TV
and master antenna systems.*

MOSLEY ELECTRONICS — Tllustrated
catalog giving specifications and features
on large line of antennas for Citizens
band and amateur applications.
STANDARD KOLLSMAN—Brochure de-
scribing new UHF converter kit: built-in
type designed to fit most existing VHF-
only receivers.

TRIO—Illustrated sheets showing line of
antennas for TV and FM reception; also
includes information on Color-Brite line
of UHF antennas for color reception.*
ZENITH—Informative bulletin on new
line of log-periodic vee-type antennas for
FM, and monochrome and color TV.

AUDIO & HI-FI

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

106

ADMIRAL—Parts and accessories catalog
listing replacement components; also in-
cludes cross reference for phono needles
and cartridges.

ATLAS SOUND—Specification sheets de-
scribing new economy Model EC-10 pag-
ing and talkback speaker for intercoms,
low power paging systems, and Citizens
band transceivers,

JENSEN MFG.—New 16-page, 2-color
catalog No. 1090 containing information
and specifications on expanded line of
Concert, Viking, and Weather Master
loudspeakers.

KARG LABORATORIES—Data sheet on
stereo multiplex demodulator cartridge
for use in existing monaural receivers.
MINNEAPOLIS SPEAKER—Descriptive
catalog on Red Line hi-fi loudspeakers:
includes information on weatherproof
Music Mini-Speaker for indoor or outdoor
use, and new 8” speaker.
NUTONE—Two full-color booklets il-
lustrating built-in stereo music systems

and intercom-radio systems. Includes
specifications, installation ideas, and
prices.

OAKTRON—"The Blueprint to Better
Sound,” an 8-page catalog of loudspeak-
ers and baffles giving detailed specifi-
cations and list prices.*

OXFORD TRANSDUCER—Product in-
formation bulletins describing complete
line of loudspeakers for all types of sound
applications; including replacements for
public address and intercom systems.*

PERMA-POWER — C(Catalog sheet on
Ampli-Vox Diplomat, high volume, bat-
tery powered PA system.
QUAM-NICHOLS — New hi-fi catalog
listing specifications and response limits
for coaxial, extended-range, low-frequency
woofer, and tweeter speakers, in addition
to other components.*

H. H. SCOTT—New 24-page “Scott
Stereo” custom guide includes articles and
pictures on sterec components and how
FM multiplex works; also includes speci-
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105.

106.

107.

fications on complete line of components
and kits.

SAXITONE—Newly compiled tape time
chart showing playing times from a 2L”
reel to a 14” reel and from speeds of
15/16” per second to 30” per second; for
full, dual, or four track equipment. Also
inciudes odd lengths of tape, and Euro-
pean reel sizes.
SWITCHCRAFT — Product Bulletin 136
describing new stereo adapter cables for
converting sockets on European-made
recorders, radios, amplifiers and pre-amps
to mate with American-made headphones,
microphones, and speakers.*
UNIVERSITY—Guide to stereo high fi-
delity, and catalog of speakers for PA
applications.*

COMMUNICATIONS

108.

109.

110.

111.

112.

CADRE—Catalog sheet on complete line
of Citizens band radios.

E. F. JOHNSON—4-page, full-color bro-
chure on new all-transistor Messenger 111
Citizens band transceiver.
PEARCE-SIMPSON — Specification bro-
chures on Companion I1 and Escort Citi-
zens band transceivers.
REGENCY—Information on newly intro-
duced Citizens band transceiver, and air-
craft communications receivers.
VOCALINE~Product sheets on Citizens
band radio Model ED 278, and Vocatron
wireless intercom Model CC-60.

COMPONENTS

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

AMPHENOL-BORG—Catalog sheet No.
EC-1 covering line of tube sockets, mike
connectors, light duty connectors, and
plugs and receptacles.
BUSSMANN-—Bulletin, SFH-10 on new
compact fuseholder 15" long, and com-
pletely water-proof; takes 14”7 x 114"
fuse; easily converts to 9/32” x 114" fuse
by changing screw type knob.*
LAFAYETTE—422-page, 1964 catalog on
all types of electronic kits and pre-wired
units; including audio, test equipment,
tape recorders, ete.*

MILLER Product sheet describing
J-Tran miniature IF transformers for ap-
plications in small electronic units.
OHMITE—Bulletin No. 105 describing
new 3 and 5% watt Brown Devil wire-
wound resistors; explains increased watt-
age rating of present sizes.*

ONEIDA ELECTRONICS—Sheet show-
ing line of miniature electrolytic capaci-
tors for use in small electronics equip-
ment.

PERMACEL —16-page condensed data
book describing line of pressure-sensitive
tapes; includes specifications, features,
and uses,

RCA BATTERIES—Brochure No. 1P1162,
illustrating various selection of counter
merchandiser display racks and promo-
tional items on radio batteries.*
SONOTONE — Specification sheet No.
BA-139 on new fast-charging nickel-
cadmium batteries.*

SPRAGUE — Chart C-457 (designed to
hang on wall) showing all popular TV.
radio, and hi-fi replacement components.*
TRIAD—Product sheets on new TV re-
placement yokes having toroidal vertical
windings.

UNION CARBIDE—Information on show-
case merchandiser for batteries and cord-
less radios.

SERVICE AIDS

125.

126.

CASTLE—How to get fast overhaul serv-
ice on all makes and models of television

tuners is described in leaflet. Shipping
instructions, labels, and tags are also
included.*

PRECISION TUNER — Literature sup-
plying information on complete, low-cost
repair and alignment services for any
TV tuner.*
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127,

WORKMAN—Bulletins describing | amp
and 6 amp transistorized battery charg-
ers.*

SPECIAL EQUIPMENT

128.

129.

130.

GREYHOUND-—The complete story of
the speed, convenience, and special serv-
ice provided by the Greyhound Package
Express method of shipping, with rates
and routes.*

TERADO-—Brochure illustrating Satellite
power inverter designed for operating
portable TV’s from automobile, boat, and
other low-voltage power sources.*
VOLKSWAGEN — Large, 60-page illus-
trated booklet “The Owner’s Viewpoint”
describes how various VW trucks can be
used to save time and money in business
enterprises; includes complete specifica-
tions on line of trucks.

TECHNICAL PUBLICATIONS

131.

132.

133.

TEST
134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

CLEVELAND INSTITUTE OF ELEC-
TRONICS — ““Pocket Electronics Data
Guides” with handy conversion factors,
formulas, tables, and color codes. Ad-
ditional folder, ‘“Choose Your Career in
Electronics,” describes home-study elec-
tronics training programs, including
preparation for FCC-license exam.*
HOWARD W. SAMS—Literature describ-
ing popular and informative publications
on radio and TV servicing, communica-
tions, audio, hi-fi, and industrial elec-
tronics; including special new 1964 catalog
of technical books on every phase of
electronics.*

MOTOROLA — Brochure describing 81-
page technical booklet “Fundamentals of
Color Television” written specifically for
the service technician.

EQUIPMENT

B & K—Catalog AP-21R describing uses
for and specifications of new Model 1074
Television Analyst, Model 1076 Tele-
vision Analyst, Model 850 Color Genera-
tor, Model 960 Transistor Radio Analyst,
new Model 445 CRT Tester-Rejuvenator,
new Model 2560 Substitution Master, Model
375 Dynamaetic VTVM, Model 360 V-O-
Matic VOM, Models 700 and 600 Dyna-
Quik Tube Testers, and Model 1070 Dyna-
Sweep Circuit Analyzer.*

EICO — New 32-page, 1964 catalog of
test instruments, hi-fi components, tape
recorders, Citizens band, and amateur
radio equipment.*

HICKOK—Complete descriptive and speci-
fication information on newly introduced
equipment—Model 662 installer’s color
generator; Model 580 portable tube tester;
Model 727 multiplex generator: Model
235A portable field strength meter.
JACKSON-—Complete catalog describing
all types of electronic test equipment for
servicing and other applications.*
MERCURY ELECTRONICS — Catalog
giving full information on Models 1000,
1100, and 1200 Tube Testers, Models 202
and 203 Self-Service Tube Testers, new
Model 301 Combination Tester, new
Model 501 Component Substitutor, and
Model 800 CRT Tester-Reactivator.
SECO—Product sheet describing Model
88TC caddy pack tube tester; a tube caddy
with built-in tester.*
SENCORE—Question-and-answer bulletin
on new Model MX-129 Multiplex An-
alyzer.*

SIMPSON—Latest series of VOM’s are
described in test-equipment bulletin: also
information on line of automotive test
equipment.*

SUN ELECTRIC—Information on 4%%”
rectangular panel meter.
TRIPLETT—Brand new test equipment
catalog No. 45-T, listing complete line
of testers and accessories.*

TOOLS

144.

145.

146.

TUBES
147.

BERNS—Data on unique 3-in-1 picture-
tube repair tools, on Audio Pin-Plug
Crimper that enables technician to make
solderless plug and ground connections,
and on new-style JON adjustable “beam
bender” for CRT’s.*

ENTERPRISE DEVELOPMENT—Time
saving techniques in brochure from En-
deco demonstrate improved desoldering
and resoldering techniques for speeding
up and simplifying operations on PC
boards.*

LUXO LAMP—Catalog on line of “t