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Let us solve your
tuner problems

Precision

Tuner Service

PIES

Home Otfice

Alabama
Arizona
California

Colorado
Florida

indiana

Kansas
Louisiana
Maryland
Massachusetts

Michigan
Minnesota
Missouri

New Jersey
New York
North Carolina
OChio

Okiahoma
COregon
Pennsyivania

Tennessee
Texas

Virginia
Washington
Visconsin

Bioomington, indiana

Birmingham, Alabama
Phoenix, Arizona

Los Angeles, Ca. Central
Sacramento, Ca. No.
San Diego, Ca. So.
Arvada. Calorado
Jacksonville, Fla. No.
Miami, Fla. So.
Bloomington, Ind.
rkansas City, Kansas
Metairie, La.

Silver Springs, Md.
Somervilig, Mass.
Springfield, Mass.
Detroit, Much.
Minneapolis, Minn.
St. Louis, Mo.

E. Paterson, N. Jersey
Buffaio, Mew Yorx
Lharlotte, N. Car.
Cinn., Ohic
Columbus, Ohio
Parma, Ohio
Oklahoma City, Ok.
Porttand, Qregon
Pittsburgh, Pa.

Upper Darby, Pa.
Memphis, Tenn.
Houston, Texas
Longview, Texas
Nortalk, Va.

Seattle, Wash.
Milwaukee, Wis.

5233 S. Highway 37

524 32nd St. So.

2412 W. Indian School Rd.
4184 Pacific Way

4611 Auburn Bivd.

5111 University Ave.
4958 Allison St.

1918 Blanding Bivd.
12934 N.W. 7th Ave.
5233 S. Highway 37
3116 Merriam Lane
2914 Wytchwood Dr.
1105 Spring St.

52 Holiand St.

191 Chestnut St.

13709 W. 8 Miie Rd.
815 W. Lake St.

8456 Page Bivd.

158 Market St.

993 Sycamore St.

724 Seigle Ave.

8180 Vine St.

4003 E. Livingston Ave.
5682 Ctate Rd.

3007 N. May

5220 NE Sandy Bivd.
257 Riverview Ave. W.
1742-44 State Rd.

3614 Lamar Ave.
4324-26 Telephone Ave.
Mopac Rd.

3118 E. Princess Anne Rd.
432 Yale Ave.

3509 W. National

N

812-824-9231

205-323-2657
602-279-8718

213-266-3728.

916-482-6220
714-280-7070
303-423-7080
G04-389-9952
305-685-9811
812-824-9331
913-331-1222
504-885-2349
301-565-0025
617-666-4770
413-734-2737
313-862-1783
612-824-2333
314-428-1299
201-791-6380
716-891-4935
704-332-8007
513-821-2298
614-237-3820
216-845-4480
405-947-2013
503-282-9636
412-761-7648
215-352-6609
901-365-1918
713-644-67893
214-753-4334
804-625-2030
206-623-2320
414-643-8800

Hp

1S
NUMBER ONE
AND
STILL
TRYING
HARDER

WE OFFER
FINER
FASTER

8 hr.

SERVICE
]

1 YEAR
GUARANTEE

NOT A
FRANCHISE
COMPANY




December, 1975 T Volume 25, No. 12

Electronic Servicing

0 Hhir é
n Wip e...
12 Installing CB Radios In Diesel Trucks—These practical sugges-

tions can take most of the guesswork out of CB installations in
over-the-road trucks—Forest H. Belt.

17 Often-Used Tubes—To help you plan your tube purchases,
here is one service dealer’s list of tubes that sold fastest last
year—Gill Grieshaber.

18 Tuner Or Chassis...Which Is Bad?—You can’t afford to make
mistakes when diagnosing defects that either can be in the
chassis or in the tuner—Max Goodstein.

22 Servicing Stereo Audio Systems, Part 4—Several methods of
measuring audio distortion are described, including some quick
“qualitative” tests—J. A. “Sam’ Wilson, CET.

28 Forest H. Belt’s Eight-Track Workshop, Session 3—This con-
cluding session details the functions of a typical eight-track
tape machine, along with many trouble symptoms and cures—
Dewey C. Couch.

33 Servicing RCA XL-100, Part 2—There’s more to servicing verti-
cal-deflection problems in RCA CTCS58 than merely replacing
modules. Diagrams and many waveform photos make the oper-
ation clear—Gill Grieshaber.

42 Reports From The Test Lab—Features and performances of
seven modules in the Tektronix TM-500 new series of small
test equipment are described—Carl Babcoke.
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Buss Fus

Specialize

pan

\/ & /L

Now E four new BUSS. ft e assortments
exclusively designed with replé ement fuses to

service most Citizen Band Rad s — offering a
whole new area of opportunitj 3 for increased
profits.

Two assortments contain 48 —  in metal boxes

(240 fuses). BUSS No. 240CB-2 fuse -assortment
comes in a handy metal display itand. BUSS No.
240CB-4 fuse assortment is pacl 3d in a compact
plastic display box.

In addition, there are two fuse ssortments con-
taining 16 — 5 in metal boxes 30 fuses). BUSS
No. 80CB-1 fuse assortment pe :ked in a metdl
No. 240CB-3 No. 80CB-1 display stand and BUSS No. 80¢ 3-2 fuse assort-
Metal Display Stand Metal Display Stand ment in a plastic display box.

Both BUSS fuse assortments ¢ sntain a careful
selection of the most popular f ses used in CB
radios.

CB dealers can now have the fu ies they need in
a neat complete package to ervice all their
customers fuse needs.

For full fuse assortment details. write for BUSS
Bulletin CBA.

No. 240CB-4 No. 80CB-2
Plastic Display Box Plastic Display Box

ECONOMICAL way

e i BUSSMANN MANUFACTURING
e a MicGraw-Edison Company Division
St. Louis, Missouri 63107
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news of the industry

Zenith reports a serious reliability problem with part number 22-7233, the four-
lead capacitor associated with the horizontal-output transistor. Usually, the defect
occurs only after many months of operation. But, when the failure begins, it
proceeds rapidly, and the high voltage rises drastically. First symptoms might be a
slight reduction of picture size along with intermittent arcing, but continued oper-
ation could cause failure of the horizontal-output transistor, tripler, vertical mod-
ule, or the picture tube (cracked neck). All 22-7233 capacitors should be replaced
whether defective or not. Qut-of-warranty repairs will be paid by Zenith, but must
be reported on Warranty Claim Form 3744C. Zenith chassis that are affected
include: late 17EC3S; late 17EC4S; late 19EC4S; 17FC3S; 17FC4S; 19FC4S;
23FCA4S; and 25FC4S.

Contact your Zenith distributor for more details. This capacitor was described
and pictured on page 25 of the November, 1975 issue of ELECTRONIC
SERVICING.

Stores of the Dunkin’ Donut chain have been using a camera system that starts
taking pictures of the cash register when the drawer is opened, and shuts off when
the drawer is closed, reports the Wall Street Journal. An ‘“‘unaccountable” sales
increase of 10% occurred during the time the cameras were in operation! The kind
of camera was not specified, but it seems a natural use for a video camera and
video tape recorder.

Robert W. Sarnoff has submitted his resignation as Chairman of the RCA Board
of Directors. At the end of 1975, when his resignation becomes effective, Mr.
Sarnoff will have completed 10 years as President and as Chairman. Formerly, he
was an executive with NBC, rising to become Chairman and Chief Executive
Officer. Anthony L. Conrad, formerly President and Chief Operating Officer, has
been named as President and Chief Executive Ofticer of RCA.

Admiral no longer plans to have one major introduction of a complete new
product line each year. Instead, each individual product will be introduced as it is
ready. Other manufacturers are said to favor keeping their traditional schedules,
except for occasional extra presentations, such as RCA’s showing of the ColorTrak
system last summer.

Quadriphonic discs and tapes have had a small increase of sales lately. However,
several articles in Home Furnishings Daily point out that most customers buy two-
channel stereo systems, and many manufacturers are reducing the number of

4-channel models. Evidently, there will be no strong swing to quad sound in the
near future.

The entire line of monochrome General Electric TV’s now is all-solid-state. Six
color and nine b-w models have been added to the line, bringing the total to 46.

(Continued on page 6)
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TUNER SERVICE CORPORA

JUST

PROVIDES YOU WITH A COMF ETE SERVICE
FOR ALL YOUR TELEVISION T! NER REQUIREMENTS.

e A UHF Tuner with 70 channels which are g P
detented and indicated just like VHF channels.

e A VHF Hi Gain Solid State Tuner. UHF/VHF COMBINATION . o en onen) S18:00
e AC Powered e 90 Day Warranty MAJOR PARTS ANC SHIPPING
CHARGED AT 'OST
Demons"ate the SUBSTIIUNER atly * Fast, efficient service at our :onveniently located
your customers and show improved Service Centers. . .
reception with their TV sets. .éla'lit;::c;,s and l;'itr":::tnéff"y e "R

You may place your order through g Q
any of the Centers listed below.
UNIVERSAL REPLACEMENT TL IER $12.95 (U.S.A only)

, * This price buys you a complete iew tuner built spe-
NEWS FLA SH_ cifically by Sarkes Tarzian Im for this purpose.

* All shafts have a maximum Jet jth of 10%'’ which

NOW AVAILABLE—TUNER SERVICE can be cut to 1%,
PARTS CATALOG OF ALL SARKES -Sp%%i:)y h:ater type parallel an series 450 mA.
or mA.
TARZIAN VHF AND UHF TUNERS, IN-
CLUDING EXPLODED VIEW DRAWINGS. Q
OVER 200 PAGES. ORDER YOUR COPY e Customized tuners are availabl at a cost of only
$15.95. With trade-in $13.95. I.S.A. only)
TODAY. SEND $2.50 WITH ORDER TO *Send in your original tuner for omparison purposes
BLOOMINGTON HEAD OFFICE. to any of the Centers listed be >w.
HEADQUARTERS . . f INDaNABaza0r 537 South Walnut Street .. .. . Tel. 812- :;g'b‘m
ARIZONA ... R\ <Y | ARIZONAB&I3 .. .......... ... 1528 S. 6th s . L8 Tel. 602-781-
caLFoRNIa (O 1 ~91601— 4-Mag g < Tel.@13,769-22

GEORGIA', 3 -

ILLINO e Yy, CHAMPAIGN, ILLINOIS 61820 .. ... . | . .
INDIANA............° A ; ANA 46204 . . . . WL e ~Foh-3181632-3493
KENTUCKY ... . .. ... 1) ] Y 40209 i ilte [ bl.'§02:452-1191
LOUISIANA . ... ... .. .. AREFEPORT, JIANA 71104, .. ... . o = . . 348-221-3027
MARYLAND .. ... ... .. | . AND 21215 ... ... Rd./Be 624 ) Tsl.-3041358-1186
MASSACHUSETTS . ... ... 1 : ; e 0 - 3'788-8206
MISSOURI ... . ... .. .. . LOUIS, MISS@YRI 63132 10530 PEge.Avenae S . P o], 314-429-0633
NEVADA. .. ... ... . VA 89102 2 Weste 01— 02-384-4235
NEW JERSEY ... .. ... . .. ad ERSZ __..901 North Olden Ayenu - 609-393-0999
3458 . NEW .. .547= le Avé., Hwy. 3\9‘..‘ &l 201-792-3730
N. CAROLINA .. ... .. ~HREENSBORD, N'C. : ....2914 E. Marke{ Straet . .| .. .| .. ... Tel. 919-273-6276
OHIO ... ... .......... . NCIENA ....7450 Vide Strget ./ .. .| . Wel. 513-821-5080
N D' 4525 Pearl Ropd . . . n Lol 216-741-2314
. OREGON . .. ... ... .. .. N T2 NW. Ao _Ta), 503-222-9059
PENNSYLVANIA . ; \503% Grap# Avenue’ ..~ .. . \eWelkha12-821-4004
TENNESSEE ... . ........ . 1158 Bafron Avenue . .. .. 801-458-2355
| “__ TEXAS . .. .......... .. DALLAS, TEXAS 75218 . ... . 11640 Garland Road . . | 214-327-8413
VIRGINIA ... .. . . NORFOLK, VIRGINIA 53513 . 329 tos Street . .. ... _.Tel'804-855-2518
CANADA .. ... ... ... .. ST. LAURENT, QUEBES HaN-2L7. .. .. .. 305 Decarie Boulevard . .. ... .. . Tel. 514-748-8803
CALGARY, ALBERTA T2H-OL1 ... . ... .. .. 448 42nd Avenue S.E. .... ... . .. Tel. 403-243-0971

WATCH US P.O. Box 5823, Stn. “A”

GROW
IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR IUSINESS,
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FR NCHISE.

For More Details Circle (5) on Reply Card

www._americanradiohistorv com



Bleclronicscanner

news of the industry

(Continued from page 4)

Stereo music on the standard broadcast AM band might be a possibility. At the
first organizational meeting of the National AM Stereophonic Radio Committee
(NAMSRQ), officers were elected, and an announcement made asking all who have
designs for broadcasting and receiving stereo with AM to submit the system to the
committee for tests and evaluation.

The Pennsylvania Bureau of Consumer Protection has filed suit against a servicer
operating near Waterford. Previously, the bureau had taken action against three
TV technicians in Philadelphia, according to Home Furnishings Daily. In the suit,
it's charged that Floyd Hartman of Hartman TV Repair Service defrauded
customers by ‘‘performing repairs in an unworkmanlike manner, making unneces-
sary repairs, billing for non-existent repairs, and altering bills after consumers
complained about charges.”

Stop Alarm, a combination burglar alarm and door stop, is offered by the
Sunbeam Appliance Service Company. Movement of the protected door activates a
whistle powered by an aerosol can. Pressure of the aerosol is said to provide about
40 seconds of ear-splitting noise.

Reception of radio messages between ground stations located along the Alaska oil
pipe line now is possible by using communications equipment in earth satellites.
Mountainous terrain blocks direct signals. Five stations now are in operation. They
are equipped with traveling-wave-tube power amplifiers, manufactured by Varian
Microwave, and 33-foot-diameter parabolic antennas. Eventually, the system being
set up by RCA Alaska Communications should have 100 smaller stations using
15-foot antennas, plus 28 more large stations with 33-foot antennas. At present,
each amplifier and antenna can handle 612 phone calls. Television service might
be added later. Signals are beamed to and from motionless satellites in geosyn-
chronous orbits 22,000 miles over the equator.

ELECTRONIC SERVICING
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When youiinstall a B-T Booster outside,
you geta lot of new boostersii side.

The service technician’s job is a
tough one. Customers are always
grumbling about the high cost of TV
service calls. And they complain
about poor reception—even when it’s
aimost impossible to get a good
signal.

But now and then a TV service
technician wins one. And one of the
products that can make him awinner,
and create customer goodwill, is a
Bionder-Tongue outdoor booster.

B-T Boosters can produce a dra-
matic improvement in picture quality,
particularly on color and especially
in difficult reception areas. After 25
years of making outdoor boosters,
B-T is number one in sales, and en-
joys the finest reputation for making

T g

products of highest performance and
reliability. B-T Boosters do cost a bit
more than competition, but they per-
form and last longer. And that’s what
makes satisfied customers.

The VAULTER, for example, is the
number one outdoor booster today in
the B-T line...and in the entire in-
dustry. This ultra-high performance,
all-channel amplifier offers the ideal
combination of lowest possible noise
figure (4.6dB, VHF; 7.0dB, UHF) and
high gain (15dB). While it can’t make
unusable, snowy pictures perfect, it
can reduce fading, loss of color,
overcome cable loss and reduce
lead-in cable noise. It can even feed
more than one TV set from the same
antenna in fringe reception areas. It

T T T YN e m— T —

Mt
T~ e

T A

- -

For More Details Circle (6) on Reply Card

has separate | 'V inputs and a coax
output. Fina’ v, it's specially de-
signed for lig iing prone areas.

The B-T lin  onsists of 5 all-chan-
nel models (in :luding the popular
VOYAGER); 5V 1F models and 4 UHF
boosters (the Al LE-U2bisafavorite).

See your B-T . istributor for details.
And see why rou can count on
boosters inside. when you install B-T
Boosters outsi le. Blonder-Tongue
Laboratories, Ir :., One Jake Brown
Road, Old Bridg 2, N.J. 08857.

& B \DER-TONGUE, :
= ,

2

i &




Symptoms and cures
compiled from field reports
of recurring troubles

SJ/IIGUIG
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Chassis—General Electric C-2
PHOTOFACT—1231-2

VERT 0SC
SYNC @ 16LUSA

Chassis— General Electric C-2
PHOTOFACT—1231-2

SHORTED . VERT 0SC
SYNC \ 16LU8A

i ! I ™

,
kAl

MV » TO PIN 9

FROM C221 120K

OPEN/

e » TO PIN §
FROM C221

Symptom—insufficient height
Cure—Check C209, and replace it if leaking

Symptom—Linearity stretched at top, insufficient
height at bottom

Cure—Check R223, and replace it if increased oi
open

____.._________.I

Chassis—General Electric C-2
PHOTOFACT—1231-2

Chassis— General Electric C-2
PHOTOFACT—1231-2

SHORTED

\ T

8 KQ 0082
1600 V

3B0KQ

VERT 0SC
16LUSA 1" &7

HEIGHT
= 33IMQ

\@ 1.5 M p
——

* A~
_—L 10{ 100KQ Boost

Symptom—No height
Cure—Check €212, and replace it if shorted or
leaking

Symptom—Vertical cannot be locked (fast roll)
Cure—Check C219, and replace it if shorted
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Chassis— General Electric C-2
PHOTOFACT—1231-2

@ VERT 0SC
LEAKY 16LUSA

Chassis— General Electric C-2
PHOTOFACT—1231-2

4 VERT ouTPUT

@ 16LUSA
T e -lov( ===
‘ 2omn %0 o 2
8 390 pF
550 T AN
AAA—— FROM -l
_VERTLIN.-L 005 680 K 26HUS 10 d
Gz — 1 \ 11
LEAKY

Symptom—Insufficient height
Cure—Check €208, and replace it if leaking (even
slightly)

Symptom—Linearity stretched at top
Cure—Check €214, and replace it if shorted or
leaking

—_—————————— e

e
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Needed: Manual and schematic for Jackson Electrical
Instrument Company Model 640 test oscillator, 100
kHz-32 MHz. Will buy. or copy and return.

Steven P. Czaikowski

1026-B Brixton Court

Sterling, Virginia 22170

Needed: A diagram for Model 520A regulated power
supply made by Harrison Labs, Berkeley Heights,
New Jersey.

Ritchie Electronics

P.O. Box N-7111

Nassau, N.P.

Bahamas

Needed: Schematic and service information for a 4-
tube Crusader cathedral radio. Tube line up is 80. 47,
24 and 24A. Dial has O to 100 calibrations.

Needed: Complete service manual for Bell Imperial
Model 1000B tuner/amplitier. Wish to borrow, or buy
copy.

Dick’s TV and Electronics

P.O. Box 5

Mt. Airy, Maryland 21771

Needed: Schematic and instructions for a Knight
signal tracer KG-690. Will buy, or copy and return.
John H. Grumbling
9 Woodcrest Drive
Oroville, California 95965

Needed: Schematic and operating instructions for
Jerrold ficld-strength meter. Model TMT. Will copy
and return.

Mike Costello

40 Whiteway Street

St. John'’s Newtoundland

Canada AIB 1K2

Needed: B&K CRT rejuvenator/tester Model 440, for
reasonable price. Also, schematic and instructions for

Lektro-Tek
4102 South Park Drive
Belleville. Illinois 62223

Hammarlund Model HQI05TR amateur radio re-

ceiver. Will pay for copies.

George V. Alvarado, Jr.
22 New Main Street
Haverstraw, New York 10927

Need low-cost instruments for frequency counting?
Period measurement? Events counting?

EATH ®i1T

COUNTER

i W
youf BASE

H

Get

them all
when you
build the
Heathkit IM-4100

The new Heathkit IM-4100 is the most versatile low-cost counter we've ever offered. It's
a full five-digit frequency counter that can also function in a period mode or as a total-
izer. Built-in input attenuation and 12-volt operation add even more flexibility.

As a frequency counter, it's guaranteed to 30 MHz with 1 Hz resolution. Sensitivity is a
low 15 mV.

In the period mode, the IM-4100 measures intervals up to 99.999 seconds. Using the
millisecond time base, it will resolve 1 msec!

The totalize mode will add up event pulses up to a count of 99,999,

The attenuator divides input signal amplitude by 1, 10 or 100. A pushbutton resets the
display to zero in any mode. Front panel display includes overrange indicator and gate
lamp. And the IM-4100 will operate from any 12-volt source through a rear panel
connector.

We saved the best part for last. The complete price of the versatile, compact, easy-to-
assemble Heathkit IM-4100 is only $129.95* (plus 1.80 shipping). For more information
on this and other outstanding instrument values, send for your free copy of the latest
Heathkit catalog.

pwr OFF

s€C ™S

MODE
ptp FRIO TO

eyt ATTEN

-

movat 1 4104

Send for it today!

——— — e — 1
HEATH HEATH COMPANY l
Dept. 25-12

SChlumberger Benton Harbor, I
I Michigan 49022 ) I
I Please rush me my free Heathkit Catalog. |
I NAME I
| o EEENE)
I ciry STATE 2P |
l *MAIL ORDER PRICES, F 0.8, FACTORY, I

l PRICES & SPECIFICATIONS SUBJECT 10 CHANGE WITHOUT NOTICE. TE'SSOA

For More Details Circle (7) on Reply Card
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tPoubleshootingins

Send in your helpful tips—we pay'

Shrinking height
RCA CTC55 (Photofact 1203-2)

After periods of operation
ranging from 15 minutes to several
hours, the height of picture on this
RCA would slowly shrink until it
was only two or three inches high.
Then the circuit breaker would trip.
The vertical locking was not af-
fected, and the linearity remained
fairly good during the times the
height would change.

R47, cathode resistor of the
vertical-output tube, showed signs
of having been overheated, and the
13GF7 tube had an intermittent

short. Those parts were replaced
and the TV returned to the
customer.

Twice more the receiver was
brought to the shop for the same
complaint, and each time it oper-
ated fine.

it
LAY
0082

VERT MULT!

v | VERYOuTPUT
13GF7
€
VWA~
10000 14
3
24.0v
Nryimal 1]
: Wma
.
I3 —
] 350V
Service : 0P
.
[
]
.
]
....... P
22000
5% S %00
. w W
a= somtg +

During the last inspection, I
carefully checked the schematic and
discovered that the cathode of the
vertical-output tube was connected
directly to the suppressor grid of
the 31LZ6 horizontal-output tube.
Remembering the charred R47, 1

began to suspect that the problem
might be coming from the hori-
zontal tube.

As an experiment, I disconnected
the wire between the vertical cath-
ode and the horizontal suppressor,
and connected an 820-ohm resistor
tfrom 31LZ6 suppressor to ground. 1
monitored the voltage at the sup-
pressor, and after about 15 minutes,
a DC voltage appeared, increased
to +20, and then the breaker
tripped. This proved the defect was
in the 31LZ6 tube.

In my file of repair tips, 1 found
that RCA suggested replacement of
the 31LZ6 with a 36MC6. I restored
the wiring, installed a 36MC6 tube,
and the vertical problem was fixed.

J. M. Thurston
Fort Wayne, Indiana

Excessive red in color
Zenith 18CC29
(Photofact 1225-3)

When the receiver was tuned to
an unused channel, or when the
color control was turned down, the
raster had the normal white color.
But with color, the pictures were
predominantly red or red/orange.

Using a color-bar generator, 1
switched to the set-up position and
found that the red horizontal line
increased greatly in brightness, the
blue line became darker, and the
green line stayed about the same,
when [ tuned in the color pattern.
This response definitely was ab-
normal.

DC plate voltages of V13 (6MNB8)
and the output voltages of the
demodulator, IC1, also varied when
the color signal was tuned in.

I replaced the demodulator IC
first thing, but there was no
improvement. All components
around the IC checked okay. After
exhausting those possibilities, I
moved back to the chroma-band-
pass stage, VIB, and found the

CHROAMA
@a BANDPASS AMP

82000

plate and screen voltages changed
from about +150 volts without
signal to approximately 50 volts
with color.

After some extensive testing, I
replaced C3, a 1-microfarad non-
polarized electrolytic capacitor in
the grid return of VI1B. That cured
the problem of excessive reds.
Out-of-circuit, the capacitor tested
leaky.

I don’t quite understand how any
defect in C3 could cause these
symptoms, but replacement defi-
nitely solved the problem.

Jean P. Lash
Royal Oak, Michigan

Intermittent height
RCA CTCA42XP
(Photofact 1112-3)

Occasionally, the height would
flip to a small picture, with a loss
of about 3 inches from top and
bottom. Also, the raster was slightly
trapezoidal. Careful moving and
tapping of the various areas of the
chassis showed the yoke assembly
to be most sensitive.

TOP AND BOT PIN AMP :

I
lof««L_*

Tm

I removed the convergence board,
convergence yoke, and also the
cover of the deflection yoke. With
the power on, I moved components
and connections, using a plastic
rod, and soon located where the
pincushion transformer had broken
loose from the circuit board. A
quick soldering of the transformer
connections, replacement of the
components, and the repair was
completed.

Before rectangular color tubes
were introduced, a trapezoidal
picture had to be caused by the
yoke. But, as pointed out in *‘Cures
For Trapezoidal Pictures” in Janu-
ary, 1974 ELECTRONIC SERVIC-
ING, opens in certain pincushion
components also can produce the
effect.

Bob Plouf, CET
Gresham, Oregon

ELECTRONIC SERVICING



Needed: Wire tor a wire recorder, new or used.
Andrew J. Pittek
222 Moye Place
Pittsburgh, Pennsylvania 15210

Needed: Delco power supply for servicing auto radios.
Also. need late model VIVM or VOM, and all Rider
TV manuals atter Volume 13.

Arends Radio & TV Service

102 North Webster

Shenandoah, lowa 51601

Needed: Manual tor Hammarlund Model HQ-145.
Will buy. or borrow for copying.

Joseph Carr

5440 South 8th Road

Arlington, Virginia 22204

Needed: Manual or schematic for Hughes Memo-
Scope oscilloscope, Model 105A with dual-trace pre-
amplifier 05-2 plug in. Will buy, or copy and return.

Jim Tyrrell

4714 N.E. 112th Avenue

Portland, Oregon 97220

Needed: Schematic or manual for Philco UHF sweep
generator Model G8010. Willing to pay reasonable
price, or copy and return.

M. N. Yoder

6512 Truman Lane

Falls Church, Virginia 22043

Needed: Old-type Mallory condensers, GEM 615, .05
MED, 600 volts and, .25 MFD, 200 volts.

Orlando Ansehmi

R125 Second Street

Wyoming, Pennsylvania 18644

Needed: Instruction manuals or schematics for RCA
Audio Chanalyst and Dumont 324R scope. Will buy,
or copy and return.

Donald Wall

8 Mill Street

North Reading, Maryland 01864

For Sale or Trade: Transvision CRT tester-reactivator
with high voltage sparker; also need Precision E400
sweep generator.

Al Crispo

159-3-90 Street

Howard Beach, New York 11414

Needed: Rider's manual #23 with index. Have
volumes 1-5 abridged; and volumes 6-17 (excluding
volume 11) for sale or trade.

J. Allen Call

1876 East 2990 South

Salt Lake City, Utah 84106
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Needed: Power transformer for a Model 620 Eico
scope.

J. C. Murtin

1104 First Street

Natchez, Mississippi 39120

For Sale: Early 1950s TV's and TV parts.
Victor R. Engelhaupt
1111-172 Orizaba Avenue
Long Beuch, California 90804

For Sale: TL-D67 oscilloscope. brand new. Send self-
addressed envelope.

William D. Shevtchuk

| Lois Avenue

Clifton. New Jersev 07014

For Sale or Trade: Riders rudio manuals Volumes
[-13, und Riders TV manual Volume I, $130.00.
Daniel Seidler
5827 South Campbell Avenue
Chicago. lllinois 60629

For Sale: Sencore TV sweep anulvzer. Model $5137.
Never used, $60.00.

B. Kutilek

17215 70th Avenue

Tinley Park, lllinois 60477

The Money Generator

i
A BETTER “mze @
APPROACH * T Pat. Pend.

TO TV ANALYZING

The ATC-10 is different from other color bar pattern generators. It’s like a
portable test lab with the versatility to perform the most commonly used
functions of an analyst and a substitute tuner. lt’s a time saver for both
in-home and on-the-bench servicing. That’s why we’ve nicknamed it the
MONEY GENERATOR. Since it takes more than a few words to describe the
ATC-10’s many unique features, we'd like to send yon our big 4 page
illustrated brochure,

This brochure tells you about the ATC-10’s unique patterns which include
RED RASTER, 3.58 MONITOR, GRAY QUAD, and HATCHDOTS. It also
describes some unusual test capabilities such as: ® A full range of crystal
controlled RF, I, and video injection signals e Receiver sensitivity and
dynamic range checks using the calibrated RF output control e Fast accu-
rate purity and 3.58 oscillator checks with no need to disable guns or short
test point(s) ® Extra clear oscilloscope and veclor patierns @ In-llome re-
ceiver bandpass checks at 60 lz, 1.78 Mliz, and 3.56 MHz e Complet:
convergence series using a single composite pattern e (all of these and many
more for only $299.95.)

e e} e e e Yy ey
o .. § Mail Request To:
The brochure s free, but, il 1\ yppiCAN TECHNOLOGY CORP.

you'd like still more informa- .
tion on the operation of the Dept. 124, Canon City, CO 81212

ATC-10, you can obtain a copy
of the 2 volume (home-shop)
owner’s manual. Just include
$1.00 for postage and handling.
Act now and evaluate for your- IC,

self the many ways the ATC-10 iy S —
can be a real MONEY GENER- '

ATOR for you. State____

I Name

| Address

For More Details Circle (8) on Reply Card
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Installing
GB Radios In

Diesel Trucks

By Forest H. Belt

Here are practical
suggestions to help you
make topnotch CB
installations in those
$35,000-plus
over-the-road trucks.

Installing a CB radio into a
diesel tractor cab is not always
casy. But don't shy away trom these
installations. The chief ingredient
for success is experience. In case
you lack that, I'll share some 1
gained developing my recent book
“Easy Guide To CB Radio For
Truckers”, published by Howard
W. Sams.

Truck Construction
First, realize that there are signif-
icant ditferences in the way various
trucks are constructed. As an ex-
ample, a Peterbilt cab-over-engine
tractor has a large hollow cross-
beam over the windshield. 1t's large

www.americanradiohistorv.com
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Fig. 1.

I many trucks, a CB radio might interfere with movements of the driver's leg, if mounted under the dash in the

usual way (left). Sometimes sufficient room can be found around the center console of a cab-over-engine model (right).
Be sure the space isn't needed for something else, and that the driver can reach the CB controls and hear the speaker.

‘T" brackets (obtainable from hardware stores)

Fig. 2

added to the cradle permit mounting the CB radio

Fig. 3 Remove the self-tapping screws that hold the
cover to the console. For total access, unclip the
air-conditioner vents, and remove the cover. This allows
you to trace good paths for the antenna and power
cables, drill the holes and install the grommets, before

upright, and with the speaker in the clear.

enough to reach an arm into, and
has large access panels. This space
is perfect for running antenna
cables. A GMC Astro, on the other
hand, has a similar crossbeam, but
the space inside is smaller, and
access is more limited (a hand-sized
hole in the center, and a small hole
behind each sun-visor mounting
bracket). What's more, padding
covers the beam. So, until you
remove the padding and visors, you
can't even tell any access holes are
there.

Construction oddities of different
makes and models can complicate
CB installations in trucks. To deal
with these peculiarities, I suggest

December, 1975

you visit various big-truck dealers
in your locality. A few minutes
talking with a body-shop foreman
can save you hours of valuable time
later. Either make notes, or record
the conversation on a portable cas-
sette machine.

Mounting The Radio

Most CB transceiver radios are
designed to be hung under the
dash, as shown in Figure 1. That’s
okay for tractors having conven-
tional cabs, but it can be downright
inconvenient in cab-over-engine
tractors. Where you can’t hang the
unit overhead, such as from the
crossbeam over the windshield, with

wwweamericanradiohistorv. com.

replacing the cover.

the speaker aimed downward in the
clear, you face limited alternatives.
One is to mount the unit in the
kneehole beside the steering col-
umn. But that's not really a good
place; long-legged drivers bump the
unit with their right knee. You
might hang the transceiver from the
ceiling, but that tends to be a body-
shop job. Units have been hung
from the ceiling air-conditioner
housing; but a metal plate should
be installed inside the (usually
plastic) housing for reinforcement.
The best answer, for cab-over-en-
gine tractors, seems to lie in some
sort of console mounting. Yet even
that introduces two inconveniences.

13



For onc thing, some CB models
can’t be bolted into the mounting
bracket when the bracket has to fit
below the transceiver; the bolt holes
in the CB cabinet are not placed
for over/under interchangeability.
Worse. mounting that way faces the
speaker down against the console,
muftling the sound. You can com-
bat that problem by installing an
extension speaker nearby, or behind
the driver. Virtually all modern CB
transceivers have a miniature jack
for plugging in an accessory loud-
speaker.

Another alternative is to mount
the transceiver upside-down on the
console. That leaves the speaker

) LE S A

14

Fig. 4 Hold the mounting bracket in place while you
mark the position for the first mounting screw. After
drilling that one, use machine screw, nut, lock washer,
and flat washers to secure the bracket as you drili for the
second (and third, if needed) screw. This assures that the

holes match.

?‘_ v .

Fig. 6 Spade lugs assure dependable connec-
tions to the DC wiring of the truck. Strip off
va-inch of insulation, twist the strands tightly
and insert into the barrel of the lug, and then
crimp (with the split side of the lug barrel in
the cradle of the crimping tool). Use of the
crimping tool gives a tight electrical connection

without soldering.

facing upward. But tew drivers
want to operate a unit upside-down,
even though it hurts nothing.

My solution to these multiple
problems is to bolt short T-shaped
extensions to the mounting bracket
(Figure 2). That lets you put the
transceiver right-side-up, even
though the speaker still faces down.
If the extra brackets raise the front
of the radio high enough, an exten-
sion speaker won't be necessary;
you can hear the internal speaker
okay.

One other factor can waste your
time unless you plan well. CB
antennas, particularly the co-phased
dual type so popular with truckers,

differ considerably. Of course
mountings vary, but it's the cable
that can bring you difficulty. The
way the cables are phased together
determines where and how you
begin the antenna installation. In
next month's article on antenna
work, | will explain different cable
styles. 1 also show you where to
start with each type. But for now...
let's get back to the transceiver.

Connecting The Power
Once you've decided where and
how you're going to mount the unit,
study the truck further. First, figure
out the DC power connection. De-
termine whether you'll have to add

Fig. 5 If you're lucky and observant, you might find
screws already located where they can hold the radio

mounting bracket solidly.

>

"Q‘ |
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Fig. 7 With your test meter, find a DC-voltage bus that permits
the driver to operate the CB rig even when power to the truck is

off. Securely tighten the nut that holds the lug.

WWAW-amerticantadiohistorv.com
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wire or can hook up the transceiver
as-is. The following paragraphs will
help you plan.

Truck starting systems are 24-
volt. But don't let that worry you.
The battery system is tapped to
provide 12 volts DC for lighting
and for other accessories. Therefore
the voltage you find at the power
panel is 12 volts.

Polarity is crucial. Some CB
transceivers can be hooked only to
one polarity. Even those designed
for cither polarity can be damaged
if you hook them up reversed. So,
you have to ascertain whether the
voltage measures positive or nega-
tive with respect to ground. Your
portable digital or simple VOM
works fine for this. The easiest
place to check is right at the power
buses. Or, if you want to know the
polarity beforc you open the con-
sole, just pull out the cigar lighter
and measure between the shell and
the center of the socket.

Some radios have one DC hook-
up wire, others have two. The dif-
ference usually is this: the single-
wire radio connects internally for
one battery polarity only. A label
on the set and a tag on the wire
warns you. Hooking some sets
incorrectly blows the fuse; a protec-
tive diode shorts wrong-polarity DC
to ground, thus protecting costly
transistors.

Two-wire radios are designed
with a floating power bus inside.
The radio can be hooked to either
polarity. The trick is to connect the
red DC wire to positive and the
black DC wire to negative. You
connect them that way whether
positive is ground or negative is
ground. The ftuse is just as effective

December, 1975

between the transceiver and ground
as it is in the hot wire.

It you don't know for sure where
the power pancl is, now's the time
to open the console cover. A large
pancel underncath contains rows of
automatic-resetting thermal break-
ers and a scries of switched and
nonswitched 12-volt buses. The
photos in Figure 3 show how to
open the console of a GMC Astro.
Other truck builders make the
power panel equally accessible. You
loosen a few screws and lift a cover
forward of the console.

Once you find the power panel,
you can figure how to run the hot
wire—whether it be black or red—
from the transceiver to the panel. If
you mount the radio on the console,
as I do in this demonstration with a
Johnson Messenger 123SJ, you can
drill a hole for the hot wire right
beside the mounting bracket, or
just behind it. Concealed wiring
always marks the professional in-
stallation.

Probably, you can use a single
hole to carry both power wire and
antenna cable. For the DC power
wires alone, you need only a small
hole, into which you insert a small
grommet before you run the wires
through. If your dual-antenna cable
design (next month) brings both
coaxial cables to the transceiver,
you'll need two holes, both with
grommets. Rubber grommets not
only make the installation dressier,
they prevent chafing of the wires
and cables.

Having pinned down a location
for the power wire, drill the hole for
it. If you plan to run both cables
through the same grommet, drill a
half-inch hole. Heavy-duty grom-

Fig. 8 Thumb nuts and an
exposed fuse holder allow
the driver to remove the CB
rig quickly, if necessary to

foil would-be thieves. Use
grommets in every hole
where wires must pass
through.

mets with a quarter-inch inside hole
do an cxcellent protective job.
They're sometimes called rubber
bushings at hardware stores.

Go ahcad and attach the bracket
(Figure 4). Mark one hole first,
centerpunch the spot, and  drill.
Then with one bolt holding the
bracket in place, punch and drill
the second hole. Mark, punch, and
drill another, if you feel a third bolt
would hold the bracket more solidly.

Install all three (or both) bolts. In
trucks where you mount on the
console, use flat washers on both
sides and a lockwasher on the side
with the nut. Many truck consoles
today are constructed of high-
impact plastic. Without the flat
washer, vibration and strain even-
tually crack the material around
the holes, and the mounting shakes
loose.

This kind of mounting precau-
tion is wise even if you're fastening
to a metal console. You may be
tempted to use self-tapping (sheet-
metal) screws. Unless you get
underneath and back them with
Tinnerman nuts, self-tapping screws
tend to vibrate loose. Holes they're
in become oversize, and eventually
you have to switch to bolts anyway.

You should also consider the
matter of grounding. If the radio
has a metal case, you'll find that it
picks up less ignition noise if you
ground the case well. You can't
make direct ground when you bolt
10 a plastic console. But you can
install a metallic-braid bonding
strap between one mounting bolt
and some metal frame member
beneath the console cover. Use your
ohmmeter to be sure the bracket is
actually grounded by the bonding
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DIGITAL
PERFORMANCE
YOU CAN
RELY ON.

The Hickok Model 334 DMM is
a rugged, non-temperamental,
hardworking tool that’s easy to
use and easy on your eyes,
Hickok has established a unique
reputation in digital electronics
during the past 10 years. The
Model 334 is another example
of our engineering expertise —
an economical lab quality
instrument with exceptional
durability and accuracy.

a Easy reading, green
fluorescent display

a 3% digit — auto polarity

& 26 ranges including 200 mV
AC & DC ranges

® Fast response —
2.5readings/sec

Basic Accuracies (% of reading)
DC Volts; #0.2% (*+0.5% on 200V,
1200V ranges)
AC Volts; =0.5% (*2.0% on
200 mV, 2V ranges)
OHMS; *+0.5%
DC Current; =1.5%
AC Current; *2.0%

Ask to see the Model 334 at your
Hickok distributor. It’s a no
compromise DMM at a price
you can afford.

52090
HICKOK

the value innovator

INSTRUMENTATION & CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Ohio 44108
(216) 541-8060 « TWX: 810-421-8286
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braid. Measure tor zero ohms be-

tween the bracket and the skin of

the tractor—say around the door.

With one-wire DC connections,
this metallic bond is crucial. Never
depend on the shield of the antenna
eable to provide the ground for DC
power. With two-wire systems, a
ground for the metal cabinet is not
so important, although as 1 said, it
does stop somwe ignition interfer-
ence. Certain CB transceivers have
plastic housings. A two-wire power
connection and the antenna cable
shield furnish all the grounding
considered necessary.

Occasionally, as happened to me
in onec GMC 1ractor, you can find
screws already in a good location
for mounting. The ones you sce in
Figure S are sclt-tapping types that
serew into fixed Tinnerman clips
underneath. One clip had in fact
been dislodged by mechanical work
done before T even saw the truck.
Nevertheless, 1 replaced it to assure
a solid mounting tor the CB trans-
ceiver bracket.

| also take the precaution of
measuring the voltage again, using
the bracket as the ground point. |
clip the meter ground lead (nega-
tive, in my demonstration installa-
tion) to the bracket and touch the
hot test lead to the DC power bus
where 1 intend to make the DC
conncction. 1f' 1 obtain a proper 14-
volt reading. 1 know the radio will
have the DC power it necds.

Grommets and splices

Okay, the bracket is fastened.
Now run the free end of the radio’s
hot wire through the grommet you
put into the hole drilled beside the
bracket. Dress the wire neatly over
to the DC power block.

1f you mount the unit overhead,
drill a hole so you can poke the DC
wire through a grommet into the
hollow crossbeam over the wind-
shield. Then you can bring the wire
down the channel that divides the
windshicld, or you can run it across
and down the doorpost and behind
the dash panel. Either way is okay.
as long as the wire is hidden. Do
not poke any wire or cable into an
access hole, because when you
replace the cover you pinch the
wire. Sooner or later the insulation
weats through and the wire shorts
out.

Keep the fuse outside the hole,
near the transceiver for easy access.
Morc important, with metal dashes,

you need the fuse for protection in
case of a short where you take the
wire inside the console. Without
fusing, a short there could trigger a
disaster.

If you run the wire down one of
the doorposts, you might have to
splice. Twist the ends together
sccurely, solder them, and wrap the
splice with several turns of plastic
tape.

You should know there is only
one right way to make the connec-
tion to the power panel. That's with
a spade lug. Figure 6 shows the
method. You can buy spade lugs
very inexpensively at any electronic
supply house, and a low-cost
crimper sells tor only a dollar or
two.

Connect the hot DC wire under a
nut {and washer, if there is one) on
the DC power panel (Figure 7).
Most truckers prefer that you select
an unswitched bus, so the CB unit
stays on, even with the key switch
oft. Do not hook through any of the
thermal circuit breakers; as you
know. the CB transceiver has its
own fuscholder in the DC hot line.
Tighten the nut securely, and make
sutre it hasn't squeezed the terminal
lug out from under.

Finishing The Job

Finally, you mount the radio in
its bracket. Even here, 1 like fo add
a small extra. Rings of thieves scem
bent on stealing every CB radio
they can find in a truck. Conse-
quently, many truckers take the
radio out and carry it with them
into their motel or cating place,
whenever they stop.

At the hardware or radio-TV
store, you can buy cadmium-plated
wing nuts, or thumb bolts (Figure
8). Install these, instead of hexhead
nuts, to simplity removing and rein-
stalling the unit without tools. And
make sure the coax antenna lead
has suflicient slack to prevent
crushing during these times.

Restore the console covers, and
you're done with the transceiver. 1f
you're reasonably familiar with the
truck, the elapsed time should be
no more than an hour.

Next Month
Next month, I'll show you how to
do a fast and good antenna
installation. also explaining the two
most commion truck-antenna-cable
tormats and how to deal with
them.

ELECTRONIC SERVICING



OFTEN-
USED
TUBES

By Gilbert J. Grieshaber

1G3/1B3

1v2 3
2BU2 2
2BV2 1
3A3 30
3AT2 4
3AW2 2
3BS2/3BT2/3BW2 2
| 3BZ6 1
3CA3 1
3CN3 2
3DB3 3
3DF3 1
3DG4 1
3DH3 1
3DJ3 1
3HAS 1
4BZ6 1
4DT6 1
4EH7 1
4EJ7 1
{ 5AQ5 1
5CG8 1
5GH8 2
5LJ8 1
5U4 2
6AD10 1
6AF9 1
6AGY9 1
6AL3 1
6ALS 1
6AM8 1
6AQ5 4
6AS5 1
6AU4 1
6AUG 2
6AWS 2
6AX4 1
6810 1
6BA11 4
6BE3 1
6BK4 25
6BL8 3
6BN6 1
6BN8 1

TUBE Type Quantity

- - -

- - -

TUBE Type ‘Quantity TUBE Type Quantity TUBE Type Quantity
6BQ5 1+ 6HF5 1 6V6 1 ¢
6BQ6 1 4 6HL8 1 6X9 1
6BQ7 14 6HQ5 2 8B10 1
6BS3 14 6HS5 5 8FQ7 1
6BZ6 2 6HS8 1 8JV8 1
6CB6 2 6HV5 6 8LT8 1
6CG3/6CD3 6HZ6 4 ¥ 10CW5 1 4
/6CE3/6DT3 4 4 6J10/6210 3 ¢ 10GF7 1 ¢
6CG3/6BW3/6DQ3 3 4 6JB5 3 ¢ 10GK6 1
6CG8 14 6JB6 1 10JA8 1 ¢
6CJ3 8 6JC6 6 11MS8 1 4
6CL3 15 4 6JD6 1 12AU7 2 ¢
6CL8 14 6JF6 1 4 12AX7 2
6CM3 14 6JG6 1 12AY3 1
6CS6 1 6JH6 2 12A27 1
6DR7 1 6JH8 1 12BY7 3 ¢
6DS4 1 6JS6 5 ¢ 12CL3 1
6DQ5 1 4 6JT8 1 12DW4 1
6DT6 1+ 6JU8B 2 12GW6/12DQ6 1
6DW4 20 6JW8 2 12HG7/12GN7 3
6DX8 1 6JZ8 1 12HL7 3 4
6EA7/6EM7 2 6KA8 2 13GF7 1 ¢
6EA8 2 6KD6 5 ¢ 15KY8 1 ¢
6EB8 1 6KES8 3 17AX4 1 ¢
6EH7 1 6KM6 1 ¢ 17BS3 1 ¢
6EJ7 2 6KN6 1 ¢ 17CT3 2 4
6EM5 1 6KT8 3 ¢ 17J28 1 ¢
6EN4 1 4 6KY8 1 17KV6 1 ¢
6EW6 4 6KZ8 3 19CG3 1 ¢
6FM7 1 6LB6 10 L 21GY5 1
6FQ7 10 ¢ 6LES 1 ¢ 21HB5 1
6GE5 1 ¢ 6LF6 1 4 21LR8 1
6GF7 4 ¥ 6LF8 2 22JR6 1 4
6GHS8 20 6LH6/6LJ6 2 4 23JS6 1
6GJ7 1 6LJ8 1 2379 1 4
6GM6 6 6LQ6/6JE6 20 24LQ6 1 ¢
6GN8 1 6LR6 2 26HU5 1
6GU7 6 6LR8 1 4 31JS6 1
6GW6/6DQ6 2 ¢ 6LU8 2 ¢ 33GY7 1
6GX6 use 8HZ6 6LY8 1 ¢ 34CE3 1 ¢
6GY6 use 6HZ6 6MD8 2 35LR6 1
6GX7 1 6MES8 2 35W4 1 ¢
6HAS 3 ¢ 6T8 1 ¢ 36MC6 2
6HB6 1 ¢ 6710 1 38HE7 1
6HB7 2 6U10 3 4 40KD6/36KD6 2
50C5 1t

Note: 4 indicates sales are increasing
t indicates sales are decreasing
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The list of tubes that follows is my recommendation for the
shelf stock of a small TV/radio service shop. It is based on
careful records kept for several years in my own operation,
covering the servicing of all brands, but without warranty
replacements which could distort the figures.

Local conditions, such as the percentage of carry-in por-
tables or unusually-high sales of one brand in the area, can
change the demand somewhat. Therefore, you should adjust
your buying, after a trend becomes apparent. Larger shops
should expect to stock multiples of these quantities.

Tubes listed for a large quantity should be stocked in tube
caddies for use during service calls. An arrow pointing upward
beside a quantity indicates that the sales have increased within
the past year, and a downward arrow marks decreased sales of
the tube.
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TUNER OR GHASSIS
...\Which Is Bad?

By Max Goodstein

Is the tuner defective? Or is a chassis problem simulating a tuner
malfunction? Answers to those questions can be important, for a
mistake can cost both time and money. In this timely article,
some guidelines and tips are given for determining the source of

“tuner” problems.

In this age of tuner substitutors,
it seems impossible for technicians
ever to make a wrong diagnosis
about a tuner problem. Yet, it
happens. The fact that mistakes do
occur is no retlection on the techni-
que of tuner substitution, for the
method is excellent when done
correctly. No, the solution is to
cross-check, making certain there
are no loopholes in the procedure.

Basic Problems

Some of the problems that can
originate either in the tuner or in
the chassis are:
e 1o picture or sound;
e low sensitivity, perhaps with little
snow off channel,;
e snow on channels that usually
have none;
e overload of strong signals, might
be associated with low sensitivity;
e intermittent white or black hori-
zontal bars on some channels; and
e wrong tine tuning. This can give
several ditterent symptoms, such as
no color, interference, or beat
patterns.

Signal Injection
When injecting a test signal from
a tuner substitute or generator into
the IF’s, it's best to connect at the
tuner end of the shielded IF cable.
Many technicians remember the
serious problems with some old
Motorola TS-908 and TS-917 color
receivers. Only stronger stations
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could be received, and the color
was terrible. A test signal applied
directly to the grid of the first IF
tube gave good results, so they con-
cluded the tuner was defective.
Untortunately, a bad run of tuner-
to-IF cables was the problem; the
tuners were normal. A test that
included the cable would have
prevented much wasted time.

By using that test, 1 have found
many intermittent connections and
poor soldering joints at the tuner
plugs. If 1 had not included the
cable, 1 probably wouldn’t have
found those problems, and would
have blamed the tuner for erratic
operation.

Tuner Voltages

If the symptoms point to a tuner
problem, first measure all B+
voltages at the tuner. It's likely
every technician has blamed a tuner
when the defect later proved to be
an oft-value resistor, an open B+
resistor, or a shorted capacitor out-
side of the tuner.

Measuring voltages is easy and
quick except in those models, such
as some import portables, where
the tuner is completely buried.
Sometimes it's necessary to dis-
mantle the set completely to clean
the contacts or measure voltages on
the tuner.

For that reason, I look for tie
points on the main chassis where
the B+ or AGC voltages originate,

and then measure them there. Of
course, in some cases it's necessary
to pull the tuner when the defective
component is on top of the tuner.
But, a wrong voltage at the chassis
usually means the tuner is okay,
and the defect is in the chassis.

Tuner substitutes

Remember that the tuner substi-
tutes have their own power supplies
and gain-control voltages built in.
So don’t expect such a test to find
problems involving those two volt-
ages. Check the tuner voltages be-
fore you finish the diagnosis.

Wayne Lemons wrote in ELEC-
TRONIC SERVICING about a
tuner that received some channels
but not others. The conclusion was:
the tuner had to be detective. But it
wasn't; instead, the B+ supply to
the tuner was too low.

AGC Voltages

AGC detects are easier to analyze
in tube-power receivers than in
solid-state models. With tubes,
negative voltages are always used to
reduce the gain. We could short the
AGC terminal on the tuncr to
ground, and if the picture became
less snowy, it was a cinch the nega-
tive AGC voltage there was exces-
sive.

That test won’t work with bi-
polar-transistor tuners. Shorting the
RF AGC to ground removes all for-
ward bias from the RF-amplifier
transistor, causing a lot of snow. In
addition, the overload might zap
the transistor that supplies the RF
AGC.

Typical AGC voltages

After examining many schema-
tics, 1've discovered that almost all
RF-amplifier bipolar transistors
used in present receivers are of the
NPN type. with AGC voltages
ranging from about +1.4 volts to
+3.5 volts. To reduce the gain, the
positive AGC voltage is increased
over the no-signal value.

If you believe a wrong AGC volt-
age is giving insufticient gain, or
poor AGC action, you can discon-
nect the AGC wire from the tuner
and connect an external adjustable
bias supply. Just remember that
both too much and too little for-
ward bias reduces the gain.

Tuners with MOSFET RF stages
have about +7 volts with little or
no signal and perhaps -2 volts on a
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strong channel. Most of the tests
ordinarily used with RF tubes can
be used here, including the one of
grounding the AGC to check for
less snow.

Many tuners have feed-through
capacitors connected to both
MOSFET gates, regardiess of
whether the FETis above or below
the case (see Figure 1). These make
excellent test points.

General Electrie, in the service
notes for the MA chassis, suggests
that interference resembling sound
bars on strong signals (but normal
on weaker signals) might be caused
by a shorted gate #2 in the RF
MOSFET. To check for this possi-
bility. disconnect the RF AGC wire
at the tuner, and measure the DC
voltage at the tuner AGC terminal
(with power on). There should be
zero DC volts. Any higher voltage
indicates a leaky or shorted gate in
the MOSFET (see Figure 2).

Mixer voltages

Mixer base connections often are
tied to feed-through capacitors,
making them accessible trom the
outside, as shown in Figure 3.

The teed-through connections are
good test points for voltage mea-
surements, RF signal injection, or
sweep injection for IF alignment.

Onc  tube-equipped tuner gave
me a lot of trouble. The snow was
weak without signal, and on strong
signals there was overload. These
symptoms can be from AGC prob-
lems. But in this case, 1 finally
found a mixer-grid test point that
was shorted to chassis by a solder
blob.

Case History #1

This RCA CTC38 chassis had
good sound but absolutely no video.
Usually the tuner is working it the
sound comes through okay. So, 1
injected a video signal from a
color-bar generator at various points
of the video circuit until 1 found
that L.212 (4.5-MHz trap) was open.

Unfortunately. after 1 replaced
the coil, the video would come in
and then fade away in a kind of
motorboating. Sometimes, the point
having maximum voltage variation
will indicate the origin of a defect,
even in closed-loop circuits such as
AGC. This time, maximum varia-
tion scemed to be at the base and
emitter of the AGC transistor, but
replacing it didn’t help.
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A [-microfarad capacitor added
from tuner AGC to ground stopped
the motorboat, but the AGC set-
tings for best results were ditferent
tor each channel.

Next, I tried a tuner substitutor.
There was no motorboating, but
again the AGC settings were critical
for various channels.

Perhaps the Nuvistor RF stage
was oscillating, so I tried neutral-
izing the stage. There was no
improvement. A thorough cleaning
of the tuner contacts helped noth-
ing. Finally, 1 was forced to con-
clude that the tuner was not the
problem.

Swallowing my pride, 1 called an
RCA factory technician. At my men-
tion of motorboating, he immedi-
ately said to change the second IF
transistor. 1 changed the transistor,
and to my amazement the pulsa-
tions stopped.

That was the first time | ever en-
countered an IF transistor causing
motorboating, although it has hap-
pened many times with audio-
output transistors. Such output tran-
sistors showed base/emitter lcakage,
when tested, and the motorboat
probably was produced by a ditfer-
ence of time constant causing an
overshoot when the circuit at-
tempted to supply the extra base
current needed.

Figure 4 shows the ftirst two IF
stages. Notice that the two transis-
tors are in series between +80 volts
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Fig. 1 Both gates of some MOSFET RF amplifiers are connected to feedthrough
capacitors that can be used as excellent test points.

and ground. Also. the base voltages
are supplied trom a single voltage
divider. Although the AGC operates
to change the emitter voltage of Q1,
it also changes the bias of Q2,
because of the series connection of
the transistors. The circuit com-
pensates nicely for normal drift, but
perhaps the extra correction for the
defective transistor overshoots the
mark before the emitter and collec-
tor voltages can stabilize.

Advice

When the set was motorboating,
I tried bridging a filter across
various points of the circuit. Un-
fortunately, [ tirst connected it to

Fig. 2 Check for internal gate leakage of a MOSFET by discon-

necting the AGC wire to the RF stage, and then measuring the
voltage at the tuner side. The correct voltage should be zero; any
other voltage indicates leakage because of a defective MOSFET.

the +270 supply; then. without
thinking about the consequences, 1
immediately touched the lead to the
+18-volt supply on the tuner. Yes,
you guessed it! 1 zapped all three
transistors in the tuner, adding that
problem to the original one.

Advice: il you connect a filter or
other large capacitor to the transis-
tor circuit, discharge it before
bridging another terminal.

Case History #2

The only symptom of a 14Z8C30
chassis Zenith was overloading on
the lower channels. 1 adjusted the
AGC so channels 2 and 4 didn't
weave and overload, but then the
higher channels had low contrast.
No one setting of the AGC would
bring in all channels correctly.

Neither changing the IF module
nor substituting the 1IF AGC voltage
helped at all. But by chance, 1

Fig. 3 Leads of mixer transistors often connect to
feedthrough capacitors. Test signals can be injected
there, and DC voltages measured.
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Fig. 4 This partial schematic of the IF stages in RCA CTC38 chassis shows both transistors are in series with the supply
voltage, and the bases come from a common voltage divider. A leaky 2nd IF transistor causes a motorboat of the video.

replaced the 6HAS RF tube and the
AGC operated normally. The tube
tested some grid leakage. showing
that my mistake was in not measur-
ing the RF AGC voltage.

Case History #3

To replace a filter capacitor in a
CTCS9 RCA chassis, 1 had to re-
move the entire vertical chassis.
After the set was reassembled, 1
found the high channels were dead
and the others snowy.

Using signal injection technique,
I fed an IF signal and also a color-
bar pattern into various points
of the tuner. The results were
confusing. Replacement of the
MOSFET RF amplifier and Q2
mixer transistor gave no improve-
ment.

All the DC voltages tested fine,
until I finally recognized that the
415 volts at the IF-output socket
on the tuner was missing. A visual

IF OUTPUT

5
a0
\

BROKEN

olE

+15v

examination disclosed a broken
R21 (see Figure 5). Probably the
resistor broke either when I wiggled
the plug to remove it or in rein-
serting it after the filter repair.
Apparently, the closeness of the
broken ends fed a small amount of
signal to the IF cable.

Case History #4

Excessive B+ supply voltage to
the tuner can destroy some or all of
the tuner transistors, as 1 dis-
covered with a Zenith 4B25C19
chassis. After 1 found two of the
tuner transistors shorted, I remem-
bered the advice given during a
Zenith factory seminar, and mea-
sured the supply voltage. It was too
high, and further testing proved the
zener diode, X26, that’s used for
regulation (Figure 6) was open. Re-
placement of the transistors and the
diode brought the voltage back to

VERT
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Fig. 5 A broken resistor decreased the

gain of a tuner in an RCA CTC59.

might have broken when the IF cable was
removed; use care in handling all cables.
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normal, and the job has not had a
callback.

Conclusions

The use of a tuner substitutor in
Case #1 might have been mislead-
ing if 1 had failed to make addi-
tional tests. As it was, a useless trip
to the tuner overhaul facility was
avoided.

Case history #2 was misleading
because it didn't appear to be a
tuner trouble.

Substitution of the tuner would
have pointed correctly to the tuner
of Case #3.

An excessive supply voltage, as in
Case #4. does not necessarily destroy
transistors immediately. the new
replacements might operate for
days. but I recommend that you
measure the supply voltage every
time you find a dead transistor, as
insurance against an early failure. [J
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Fig. 6 High supply voltages can zap tuner transistors. An open X26 zener
raised the tuner voltage in this 4B25C19 Zenith chassis.
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Servicing stereo
audio systems

Part 4, By J. A. “Sam” Wilson, CET

Qualitative methods of finding audio distortion are discussed,
along with the advantages and limitations of various tests.

In my dictionary, quantitative
means the subject can be measured,
and qualitative refers to fea<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>