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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

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.”

¥
TOM LAMBERT and FRED ANSEL,

ER

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 A 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.

PF REPORTER, for March, 1964. Vol. 14, No. 3. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 4300 W. 62nd
_, Indianapolis 6, Indiana. Second-class postage paid at Indianapolis, Indiama. 1, 2 & 3 year subscnptlon prices: U. S A, 1ts possessions,
and Canada: $5.00, $8.00, $10.00. All other countries: $6.00. $10.00, $13.00. Current single issues 50¢ each; back issues 65¢ each.
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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 R‘MO{ -
Model T2203J A 4 N 1
Chassis 14L30 UNIT ] \ o
This transformer-powered 19” portable e " S JRon pes @ L\‘ BS'[
is among the new models introduced by ! - e
Zenith for 1964. The set pictured here is, AUDID LI SCR- HORIZY
equipped with a transistorized Space VERT MULT-OUTPUT 6FM7 OUTPUT &J12 OUTPUT 6GE>
Ceafmend 900 remate coxteall unit. A COMPACTRON COMPACTRON  COMPACTRON  CIRCUIT BREAKER

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- 8UZZ VERT LIN  VERT SiZE AGE HORIZ AFE H'ORI.Z HOLD

pactrons; three are used in this chassis, as / / DIODE 7
follows: 6J10 audio discriminator-output \ '
(replacing the usual 6BN$-6AQ5 combi- / / SILICON

nation). A 6FM7 makes up the vertical RECTIFIERS
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 . NEUTRALIZING
six PNP transistors, all plug-in types. TRIMMER

Underneath the chassis is a soldered-in ]
dual diode (common cathode) for hori-
zontal AFC. The three-stage video IF IF OUTPU3
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. foghmPLLﬁTE

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.

FUSE . 15 AMP PLUG IN
SLCMQ BLOW TRANSISTORS

TO VOLUME
CONTRGL ALL TRANSISTCR REMOTE CONTROL CHASSIS
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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

RCA

VIDEO SPEED SERVICING

AUDIQ OET

6GX6

See PHOTOFACT Set 559, Folder 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).

AUOIO DET
6GX6

470K

Mfr: RCA Chassis No. KCS 137A
Card No: RCA KCS 137A-5
Section Affected: Sound.

Symptoms: Distorted and/or weak sound. Slug
in quadrature coil is frozen.

Cause: Physical and chemical changes in slug
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 OUTPUT
@) 176we
00 NOT MEASURE

6

MARCH 1964/PF REPORTER

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).




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

460V 185v

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).

AUDIO DET

10000

MARCH 1964/PF REPORTER
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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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40V
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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).



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 be?mnd-‘-!- 1' Bloomington, Indiana North Hollywood, Calif. ]
practical repair are available at low cost. ‘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
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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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Instruments Simplify Color ‘‘Tough Dogs”
Step by step analysis with the right
equipment locates color troubles fast.
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Anolyzer and AC VTVM ond SENCORE Model CG 126
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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.




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.

THE BLUEPRINT iq, 'aqriﬁ SOUND

® 1070 OUNCE MpGHET
8 1 VA" ALUMINUM [VOICE COIL

» 20 WATT CAPA rTTI

o NICKLED SOLDE TERMINALS
MATCHED THWVIN | COMES
EXCELLENT WOGHFER

FLAT MID-RAMGE
SUPERE HIGH END
AVAILABLE 1N & [OR 12 INCH
s A CLASSIC FOR -r|]z|=|
ECONOMICALLY PRICED

o SEND FOR FREE PATALOG

" & ®* 8 @

&

OAKTROMN
EHE L L

LOOK T
FOR QU

|n K HBSqNU

EHROF ] WISCONELN
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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

tatior.ls of other antenna ., tected. Colortron comes
amplifiers. Colortron will complete 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
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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.




= 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.




sz PRODUCT
PLUS /.o

IS RS

—on your choice of over 400 valuable prize

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

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

ussoramy OR

GENERAL TELEPHONE & ELECTRONICS (&%)
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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
o 50 | LPV6, LPVEPM T
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.



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.

SYMPTOM 2



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.

SYMPTOM 4



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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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
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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.

—

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

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

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
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CA._mncu 'C" .

o

‘Jl
\\\\\\\"”" i

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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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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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.

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

€

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.

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




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




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.

o PEI:FOkRMANCE P
.
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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
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Checks for leakage, shorts, open circuits and
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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,
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color picture tubes, including the new
90° 23" 23BG22. Checks and corrects
each gun of color tube separately,
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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
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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
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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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by Wayne Lemons

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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“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 . .. .”




