











AUudio Corner A A A -AAA—AAA—AAA— sy kirk Vistain

Audio equalizers

It seems we spend so much time working with CDs,
digital audio recorders, PCM machines, microcontrollers,
and other equipment with a minimum of actual audio cir-
cuitry, that we forget about basics. Remember that sound
is actually analog in nature, and that some audio equip-
ment, amazingly, has no digital circuitry. Take the audio
equalizer, for example. It's one of the most useful, and
least understood, of devices, so let’s take a look at it.

First, think about how sound actually transfers to our
ears from a stereo. No matter how flat the electronics are,
by the time the music reaches you, the nonlinearities of the
speakers and room have combined to muck things up sub-
stantially. Take my listening room for example. It’s small,
so it has standing waves at about 100Hz. This means that a
single cycle of 100Hz is just the right size to fit exactly into
the length of the room. When this happens, subsequent
cycles at the standing wave frequency are reinforced by a
sort of positive acoustic feedback. The audible result is a
severe boominess to the sound, because the 100Hz material
ends up much louder than it was intended to be. The
equalizer is well suited to attenuating a small part of the
frequency band like this.

What it is

An audio equalizer is really just an elaborate set of tone
controls. But instead of having an effect over broad
ranges, such as bass and treble, the equalizer divides the
audio spectrum into a large number of bands, normally ten
or so.

Tone controls usually correct for things such as record-
ing errors and personal taste, so may be changed often. An
equalizer is generally used to compensate for room and
speaker characteristics, so one needs to adjust it less
often. This takes some of the sting out of having to
remember the settings of 20 or so pots.

Almost any equalizer worth having will offer separate
control over left and right channels. The left and right
speakers in the typical listening room seldom see the same
acoustic load and must be separately adjusted.

So far I have been referring specifically to the graphic
equalizer, the terminology referring to the fact that the
setting of its controls affords a rough visual representa-
tion of the frequency response curve. Another, less com-
mon device is the parametric equalizer, so called because it
allows you to vary parameters such as filter center fre-
quency, Q (bandwidth), and, like its graphic cousin,
amplitude. Parametrics are great for the most common
room equalization tasks. Most handle only a couple of
bands at once, which is usually all you need. But, because
they don’t have as many knobs as a graphic, they aren'’t as
appealing to the mass market.

Connections

Figure 1 shows a typical installation. The equalizer is in-
serted into the signal path at a point ahead of the volume
and tone controls. This means the tape monitor loop, or a
special external processor loop (EPL). The signal level
here remains within a relatively constant amplitude range,
regardless of volume setting. To compensate for the loss of
a monitor loop, most equalizers come with their own to
replace it.

58 Electronic Servicing & Technology May 1987

Equalizing a room

In addition to an equalizer, you'll need a source of pink
noise, a calibrated microphone and an audio spectrum
analyzer. The latter is not to be confused with its far more
expensive RF cousins. An audio analyzer covers the band
from roughly 20Hz to 20kHz, and usually costs less than
$500. Sometimes it is even built into the equalizer, along
with a pink-noise source, dramatically reducing cost.

Types of noise

When speaking of noise in this context, we mean a signal
that contains all possible frequencies within a given spec-
trum. Use of noise allows us to check a system’s simultane-
ous response to all frequencies, closely simulating music.
There are two flavors, pink and white. Pink noise contains
equal energy per octave. That means the frequency band
from, say 1kHz to 2kHz will contain the same energy as
the one from 8kHz to 16kHz.

By comparison, white noise has equal energy per Hertz
(cycle), which means that each succeeding octave contains
more energy than the previous one. We use pink noise
because an audio spectrum analyzer uses percentage-of-
bandwidth filters. For example, 10% of the 1kHz to 2kHz
band is 100Hz, while the same percentage of the 8kHz to
16kHz spectrum is 800Hz. If we used equal energy per fre-
quency noise (white), instead of equal energy per octave
(pink), the analyzer would show a rising frequency
response instead of the flat one we want. Figure 2 shows a
simple white/pink noise generator circuit.

Calibrated microphones are not cheap or easy to acquire,
but most audio spectrum analyzers come with an adequate
one. Also, because adjustment is most frequently done at
the bass end, any good quality mike will get you pretty
close. We begin by connecting the pink noise generator to
one channel of the amp. The other channel remains off. Put
the microphone at the listening position, turn up volume
high enough to get a good reading of the analyzer. Tone
controls should be flat, and any filters off. Adjust the
equalizer until you get a reasonably flat response on the
analyzer. Don’t worry much about the very bottom (under
30Hz) or top (over 15kHz). Repeat for the other channel.
Keep a record of the equalizer settings.

You're finished. Now, you can use the tone controls on
the amp or receiver to compensate for program material
and personal taste. If you have speakers in more than one
room, repeat the adjustment procedure and keep track of
settings for each room.

Strange notions

I'm reminded of an interesting anecdote that
demonstrates how a concept can be warped into nonsense
while passing as unquestioned dogma from one person to
another. A friend of mine and I had spent the better part
of four hours equalizing his listening room. It was an
unusually tough instance, because we were using Magne-
planar electrostatic speakers in a large, acoustically com-
plex room. The equalizer’s knobs were all over the place.

When I came back the next day, I noticed they had all
been set flat. Puzzled, T inquired what had happened. Ap-
parently a stereo salesman acquaintance of his had come
over the night before and had heen appalled at the way the
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Figure 1. The basic equalizer hookup.

eq was set. He promptly chided my friend and explained to
him that, like tone controls, equalizer pots should always
be set flat, so as to produce “uncolored” sound! Of course,
if that were true, why have an equalizer at all?

Another question that comes up often goes something
like this. “I have a 50W stereo receiver and want to add
more power. What kind of equalizer should I use?” Of
course, from an experienced audio technician’s viewpoint,
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this query belies the adage that there is no such thing as a
dumb question. Still, the typical user may not understand
that no amount of line level processing is going to increase
an amp’s maximum power. Some of the confusion probably
arises from the fact that equalizers built for the
automotive market often come with their own power amp.
Well, that’s it for this time. Happly listening! ESQI'
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Common ailments of the Commodore 64

This month, we’ll talk about typical failure symptom
analysis on the Commodore 64. This computer was chosen
because there are so many of them out there, and so
relatively few technicians capable of repairing them.

Troubleshooting a computer is no different
than troubleshooting any other electronic
system.

Troubleshooting a computer is no different than trouble-
shooting any other electronic system, like a stereo receiver
or a television. There is a recommended procedure to
follow, and if you follow it, you will find the problem fast.

Observe the symptom.

List the functional blocks of the computer likely
to cause the symptom,

3. Troubleshooting the blocks in order of failure
likelihood

Localize the symptom to a defective component.
Replace the component and test for overall prop-
er operation.

DD =t

P

Once you understand what you are doing, and have
assembled your workbench in an organized manner, you
can perform most computer repairs in a relatively short
time. For example, most C-64 repairs can be performed in
two hours or less.

In C-64s, the component most likely to fail
is the PLA.

Not having much of a background in them, I talked to
Daniel Tolvtvar, a local computer consultant who has been
performing computer repairs on everything from main-
frames to micros over the past eight years. According to
Dan, in C-64s, the component most likely to fail is the PLA
(program logic array). This results in a variety of different
symptoms, depending upon how the unit fails. Sometimes
you'll get a blank screen, sometimes you'll get changing
colors on the border of the display. The PLA is probably
the toughest chip to analyze because it controls other
chips. Depending upon how it fails, it could cause other
chips to turn on and stay on, or turn off and stay off, which
could cause just about any symptom. The machine may or
may not load a program, depending upon the failure mode.

Another common failure is memory chip(s) failure. The
typical symptom here is blank screen, and the machine will
not load.

One of the most common failures of the C-64, especially
in the older ones, is power supply failure. The power sup-
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ply (a separate unit from the computer itself) is encased in
resin, to avoid tampering presumably. Unfortunately, this
also eliminates the possibility of repair in many cases. If a
power supply has failed you can take one apart and chip
away at the resin until you know where the fuse is located,
then measure its continuity. If the fuse is blown, replace it
and hope for the best. If the fuse is good, or if the replace-
ment fuse also blows, a new power supply must be
ordered. Sometimes, due to stress and strain, an open oc-
curs in one or more of the wires connecting the power sup-
ply to the main unit, so taking the power supply apart is
not always a futile activity. If you are efficient, and have
the correct plug and wire in stock, you can make these
minor repairs for less than the cost of a replacement
power supply.

Be sure to test the power supplies under load, either a
resistive load or hooked to your substitute computer.
Sometimes the power supplies will test normal under
open-circuit conditions but will fail under load. Likewise,
when the power supplies fail, they often will take out part
of the components on the main board, so be careful. The
custom chips average in cost about $30 apiece, so if more
than two are blown, you can usually figure that the cost to
repair will be more than most people would be willing to
pay. Because Commodore has recently brought out a new
C-64 for close to $200, that means that an owner will, on
average, be willing to spend about $100 or so on a repair.
Schematics for the C-64, by the way, are available from
SAMS.

Use your senses and observation skills
before getting out the test equipment.

When you are examining the memory bank you may or
may not need the scope. As in the case of audio/video
repair, you should always use your senses and observation
skills before getting out the test equipment. Being careful
to observe precautions against electrostatic discharge
damage, put a finger next to, then touch each memory
chip. (In fact, it would be a good idea at this point to touch
all the chips.) If you encounter one or more that is
significantly warmer than the others, chances are almost
100% that you have encountered a shorted chip. Carefully
spray that chip, and only that chip, with coolant spray and
watch for any symptom change. If you get a symptom
change you have certainly isolated the problem. If not,
change it anyway. Usually you need do nothing other than
to replace it (them) in order to restore normal operation.
In other words, most of the time chip failure is a cause not
an effect. This is true assuming you have previously
checked the power supply for normal operation.

Often, memory chips will open rather than short. In this
case, all you need to do is to piggyback a known good IC
right over the suspected memory chips, one by one. If only
one chip has failed, when you piggyback the good one over
the bad one, normal operation will be restored. Never do
this or make any other changes in the circuit while the
power is applied, of course! To piggyback an IC, just lay



the chip on its side and then rock the chip, bending the
leads toward the center of the chip. Do this on both sides.
Then the chip can be “clipped” to the chip in the circuit by
friction only.

Upon occasion, you will encounter multiple memory chip
failure. In this case, piggybacking one by one just won't
get it. Now you will have to drag out the scope and/or a
logic probe, and take a look at things. Check the power
supply input to each chip. Next, check the processor clock,
and then check each address line to see that there are
pulses coming out. If one is stuck, either high or low, this
should lead you to a problem. Also check the enable lines
on the major chips (such as the PLAY); see if they start out
low at reset, then go high as indicated on the schematic.
Check the reset line on the processor. If you have not by
now discovered anything, it is time to start investigating
the memory.

Look at the data-out lines from each memory chip. Look
for a stuck bit (line not toggling). Again, this is after you
have piggybacked each one. Experience indicates that
about 75% of the time, the memory chip will fail open
rather than short.

When you have to use the scope, you will be looking for a
nice clean square wave on all the data-out lines. Even bad

chips may produce square waves, so you must already
know what a normal waveform looks like. It should be nice
and sharp both on the leading and trailing edges. If the
trailing edge is not crisp, that is often the sign of a bad
chip. Mark those as suspicious.

When you have checked all the chips, then go back and
spray each one individually and watch the waveform that
was your elue. If it straightens out or dramatically im-
proves, you have located a problem. Don’t stop short; be
sure to do this for each of your suspected chips. Dan says
that he found one this way that had four bad memory
chips. It isn’t likely, but it does occur.

Finally, after the freeze spray test, go back and pig-
gyback each of those suspected chips (all at the same time).
That should cure the memory problem, and also should
restore proper operation, unless you missed something in
the prior tests.

The C-64 uses 4164 chips that are readily available off
the shelf.

This should get you started doing routine repairs. In the
months ahead, we will get into disk drive repairs. A profit-
able business can be had just doing routine disk drive ad-

justments.
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Some terms and what they mean

The introduction of VCRs was accompanied by an intro-
duction of an entirely new vocabulary of terms to describe
their components and operation. Here is a glossary of
terms, reprinted from GE servicing literature, courtesy of
the General Electric Company, that define the concepts
discussed in VCR servicing books and articles. The re-
mainder of this glossary will be published in next month’s

Video Corner.

Glossary

ACC
Automatic color control, used to maintain an overall
constant color signal level in the color circuits.

ACK
Automatic color killer.

Adjacent Track
This is the name of the video track to the immediate left
or right of the track of concern.

AFC
Automatic frequency control used to phase-lock the col-
or circuits to either the recording or playback color
signal, in order to achieve a stable color signal.

AFT
Automatic fine tuning is a special circuit found in most
recent TV sets that makes the local oscillator of the TV
tuner follow the channel of concern in order to produce
a stable IF frequency. In other words, if for any reason
the TV station being received changes frequency, the
AFT circuit will automatically compensate so that no
interference will be seen on the screen. No manual fine
tuning is necessary.

AGC
Automatic gain control, used to maintain an overall con-
stant picture level in the luminance circuits.

APC
Automatic phase control, used to help phase-lock the
color circuits either to the recording or playback color
signal in order to achieve a stable color signal.

Azimuth
A term used to describe the left-to-right tilt of the gap
of a recording head, if it could be viewed straight on,

Balanced Modulator
A circuit designed to give as an output the frequency
sum or frequency difference of its two input signals.
Any special characteristics of one of the input signals
will be present in the output signal.

Beats
A term used to describe the unwanted signals produced
when two original signals are allowed to be mixed
together.

Bipolar PG
Pulse generator signals that have both positive and
negative excursions.

Burst
A short time occurrence (eight cycles to 10 cycles) of
the 3.58MHz subcarrier signal, appearing right after
horizontal sync but centered on the blanking portion of
the video waveform. Burst is used to keep the color os-
cillator of a TV receiver locked to the broadcast station.

C signal
The color portion of a video signal.

62 Electronic Servicing & Technology May 1987

Capstan
A small rotating metal dowel that drives the recording
tape to assure positive tape movement.

Chroma
The color portion of a video signal.

Chrominance
The color portion of a video signal.

Clamp
The process of giving an ac signal a specific de level.

Control Signal
A special signal recorded onto the videotape at the
same time video signal is recorded; used during
playback as a reference for the servo circuits.

Converted Subcarrier
This is the process of frequency shifting the color
3.58MHz subcarrier and its sidebands down to 629kHz.

Crosstalk
The name given to the unwanted signals obtained when
a video head picks up information from an adjacent
track.

CUE
To scan the playback picture at a faster than normal
speed in the Forward direction.

DL
Delay Line.

DDC
Direct drive cylinder. As used in VHS, this means that
the video heads are driven by a self-contained brushless
de motor using no belts or gears. DD cylinders produce
pictures with better stability.

Dark Clip
After emphasis, the negative-going spikes (undershoot)
of a video signal may be too large in amplitude for safe
FM modulation. A dark clip circuit is used to cut off
these spikes at an adjustable level.

Delta Factor (Af)
A term used to indicate that a playback signal off the
video tape has some jitter or wow and flutter. Af, or a
change in frequency, means that the color signal off the
tape is not a stable frequency of 629kHz, but rather a
signal whose frequency at any instant is some small
amount above or below 629kHz.

Deviation
A term used to describe how far the FM carrier swings
when it is modulated. In VHS the upper limit is
4.4MHz.

Dew Detector
A variable resistor whose resistance value depends
upon the ambient humidity.

Dihedral
A term used to describe the relative position between
the two video heads as they are-mounted in the head
cylinder. Perfect dihedral means that the tips of the
heads are exactly 180° apart.

Dropout
A momentary ahsence of FM or color signal off the
tape, whether due to uneven oxide or a coating of dust
on the tape or video heads.

Duty Cycle
In deseribing a rectangular waveform, the “duty” refers
to the percentage of off time and on time for one com-
plete cycle. 50-50 means that there are equal periods of



off time and on time for one cycle and this would be a
square wave.

E-E
Electronics to Electronics. This is the picture viewed on
the TV set when a recording is being made. This picture
goes through some but not all of the recorder’s circuits
and is used to test the operation of said circuits.

EQ
Shortened form of Equalization, used in the audio
circuits.

Emphasis
The process of boosting the level of the high frequency
portions of the video signal.

FG
Frequency generator used in the servo circuits.

FL
Filter.

FM Signal
The luminance portion of the video signal is used to con-
trol the frequency of astable multivibrator. The output
of this multivibrator is a frequency modulated (FM) sig-
nal shifting from 3.4MHz to 4.4MHz (pulse sidebands).

Field
One-half of a television picture. A field consists of 262.5
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Flagwaving

This is the term used to describe a TV set’s ability to ac-
cept unstable playback pictures from a videotape re-
corder. All home VTRs have some degree of playback
instability. A TV set with a long horizontal AFC time
constant may not recover from the VTR’s instability
before the active picture is being scanned. This can
cause a bending or flapping from side to side of the top
inch or so of the screen. This movement is called
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Readers’ Exchange
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Wanted:

Schematics and/or servicing information for the following — Lampkin Lab
20MHz to 30MHz service monitor, type 109; Loftech TS-1 sine wave
generator by Phoenix Audio Laboratory, or the address in Maryland/DC
area where they may be purchased. Will buy or borrow, copy and return.
Larry R. Singleton. SR-2, Bor 680-A2. St. Leonard. MD 20685;
301-586-2960.

Remote control add-ons: prefer Teknika 6401, dead or alive! JFD
Technical Services. 62 Main St., Leroy, NY 1,482; 716-768-2800.

Admiral on-off volume control, part No. 75A203-14, new or used. State
price. Syverson’s. Inc.. Box 98. Wanamingo. MN 55953.

Supremes manuals TV-1, 2 and 11. and R-1; volume control with switch for
Sony KV-1210U television No. 1-222-235. Charles T. Huth, 229 Melmore
St.. Tiftin. OH 4;883.

Instruction manual for Tektronix type 531 oscilloscope. Will buy, or copy
and return. Louis Jones. 4382 Valley Drive, Santa Maria, CA 98455.

Filter chokes (used OK), 100 to 100Q, 2%-inch mtg. centers; 1 through 4
section filter (can) capacitors, 20mFD through 80mFD. all 450V, twist
prong installation tool. Jim Farago. P.O. Box 65701, St. Paul, MN 55165.

Hickok generator, CTV, model 661: Hickok generator, model 660; Hickok
generator, model 662; Precision generator, model E-310. Jim Shoemaker,
Color TV Sales and Service. 600 First St., Leechburg, PA 15656.

Tektronix, Hewlett-Packard, Fluke and other test equipment. Also want
manuals for the same. Roger Briggs. 983 Ponderosa Ave.. No. D. Sunny-
vale. CA 94086, 408-730-4573.

Schematic for Sears color set, model 564-41692803. Not available in Sams
Photofact catalogues. Will forward a check immediately for any expense.
Robert Faeth, 6D Cardinal Cedar Glen, West Lakehurst, NJ 08733.

Any early radio-TV literature or ads, ete., for high school student making a
study of radio pioneers. D. Mark Maurer, 2852 Grace Ave.. Lebanon. PA
17042.

Service manuals or schematics (or both) for two R.J. MacDonald prod-
ucts— AM/FM radio/record player. model M-9040; portable stereo ra-
dio/cassette, model No. code 06-33-67. Will gladly pay for original manuals
or copies. J.I. Wingfield, P.O. Box 685. Cedurerlge, CO 81,18: 303-856-6841.

Stumped! Need to touch base with someone who has built a working tele-
phone tester that was deseribed in November 1985 issue of ES&T.
Murray’s Repair Service, 8842 Grange Hill Road. Sauquoif, NY 13456,
315-787-7192.

Krohn Hite model UF-101A power amplifier: schematic for Advent model
300 receiver. Will pay copying and postage. Stephen Ford. 3166 West Road.
R.R. No. 3. Nanawmo. British Columbia. V9R 5K8. Canada.

Theory of operation. troubleshooting procedures and schematic diagram
for the TOCOM 5503A converter/decoder. Will exchange service literature
for the OAK sine wave system models M-27, M35B and V-26 multicode; Ze-
nith service manual 923-1000 for the SSAVI system. Also have schematic
diagrams for OAK N-12, Selectra model 603 and M/A-COM Linkabit VC-
2000E. Will exchange copies of any above, or will purchase TOCOM lit-
erature. Donald G. Seibel. 6201 35th St.. Lubbock, TX 79407.

IC chip, Plessey PLW 6B SL1640C balanced detector for Royce CB, model
1-632 (IC No. 2); schematic for Knight R-55A receiver. Will copy and re-
turn. Internal information on Plessey chip would help, if available. Jumes
K. Koelling. 4709 NW 19th, Oklahoma City. OK 73127.

Power-amp module and schematic for Kenwood TK140X stereo receiver.
Joe Sanfilippo. P.O. Box 847. Woodruff. WI 54568: 715-356-6004 or
715-356-7564.

Technical manuals for the following: Contact Chatter Tester by AECO:
model EPC-10026: B&K Nos. 1000 and 1076; Hickok No. 760 scanners and
any (fly. spot) scanner equipment. D. Tes/. Box 9064. Newark, NJ 0710.

Schematic/service information for Crumer electronic piano, model PRF.
Will pay for copies. Arthur Vickery. P.O. Box 742. Torrington, CT 06790.
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For Sale:

Text books. service manuals: A.B. Dick mimeograph machine with service
manual, $35 plus shipping; 800 new, standard brand tubes, 85% off list
price. Send large s.a.s.e. for list. M. Seligsohn, 1455-55th St.. Brooklyn. NY
11219.

B&K digital color generator, model 1246, TF166 Sencore transistor
analyzer; each, $50. Mark IV tuner subher, $25. Postage not included.
George Otto. 1045 Maymolia Ave.. Benumont. TX 77701. 409-835-1286.

Sencore LC53 Z-meter, manual and leads, new condition, $600; Heathkit
lin/log sweep generator, 1G-1275, like new, $150; Heathkit transistor FET
tester, IT-3120, tried and true, $50. Greg Nesbo, d.b.a. Computek, 648 Hill
St.. Shelby. MT 59474; 406-434-5854.

Hitachi NTSC waveform monitor, model V-099, $600: B&K model 466
CRT tester rejuvenator, $75; Heathkit IT-18 transistor tester, $25. Robert
Cahill. 91 Main St., Kingston, NH 03848: 603-642-4292. days.

EICO model 330 RF generator, $100; Heathkit [G-5282 AF generator,
$40; Sencore model SS137 sweep circuit analyzer, $50; Leader LCG 388
color-har generator, $100; Sylvania CK3000 color test jig with adapters,
$350; Heathkit IM-5210 HV probe, $25; B&K model 467 CRT
restorer/analyzer with adapters, $450; Thordarson model 19-2000 degauss-
ing coil, $25. Will sell separately, or $1,000 for all. Dennis Hoey. 634
Walnut St., Lansdale, PA 19,46.

Owner’s manual and schematic for Johnson Invader Viking transmitter,
type A, catalogue 240-302, serial No. 10086; audio output transformer fed
by 2-626 taps Com-4816-10V line; schematic for Coronado radio
458-45A-86-860. Quote price for information. Lew Wollaston. Wollaston
Radio & TV. 1504 Big Horn, Alliance, NE 63301.

Tektronix 453 (50MHz) and 432 (25MHz) scopes; Hewlett-Packard 1741A
(100MHz) storage scope; Fluke 8024B multimeters, Hewlett-Packard
model 3300A function generator (0.01kHz to 100kHz). Other test equip-
ment. Please send $1 for list and prices. Roger Briggs, 983D Ponderosa
Ave., Sunnyvale, CA 94086; 408-730-4573.

PTS mode] 8001 component analyzer, vertical and horizontal hookup to
scope, like new, with manual, $45, shipping included. Calvin S. Logue Jr.,
17J Washington Lane. Westminster, MD 21157.

Sams Photofact folders, 65, Nos. 936 to 1683, $1.50 each; 200, Nos. 1715 to
2820, $3 each; 3,000 tubes, in boxes, new, used, old, antique, etc., $300.
Paul's TV. 6564 S. Federal Highway. Stuart, FL 33497.

B&K equipment —model 470 CRT tester/rejuvenator, model 415 TV sweep
analyst, model 1077-B TV analyst. 150 each; model 801 capacitor analyst,
$40. Heathkit EU-205-11 strip chart recorder. $50: Simpson VTVM model
312, with carrying case, $100; Hallicrafters S53A receiver. 540kC to
54.5MC, $50. All with manuals except EU-205-11. Add postage. Kenneth
Miller, 10027 Calvin St.. Pittsburgh. PA 15235, 412-242-4701.

Sencore models CR70. VA62, VC63, NT64, HP200 and PR57, $3,950 plus
shipping. Keith Peyton, 2424 Graham Ave. Evansville. IN 47714,
812-476-0103. after 6 p.m.

B&K 1076 analyst, $100; EICO sweep/marker generator, model 368, $25;
EICO dynamic tube tester. model 666, no charts, $35; EICO audio
generator, model 378, $25; Lafayette signal generator, model 99-5015,
$25; Lafayette audio/square/sine wave generator, model 99-5014, $35; Ac-
curate Instruments geonameter, M156, $25. All prices plus shipping. Many
other items too numerous to mention: Send s.a.s.e. for list. Stanley
Chalker. 1176 Smithsonian Ave.. Youngstown, OH 44505.

All Electronic Servicing & Technology publications from June 1974 to Oc-
tober 1985, excellent condition. Make offer and include shipping charges.
Michael Costello, ,0 Whiteway St.. St. John’s. Newtoundland. Canada A1B
1K2.

Micronta model 22-025 VTVM, $15; Sencore model BE156 bias supply,
$15. Both include manuals and leads. Heathkit model IP-17 power supply,
$85, with manual, shipping extra; Mark IV-C tuner/subber, $35; Mercury
1400 capacitor/tester, $25; B&K model 466 CRT tester/rejuvenator, $70.
All include manuals and leads. Dennis Dillon. 1616 S. 94th. West Allis, WI
58214, 414-774-2255.

Sencore VA62 video analyzer, NT64 pattern generator, VC63 VCR test ac-
cessory, complete with manuals and cables, never used, $2,800 for all. Jack
Ambrose. P.O. Boxr 536. 11156 North Road, Leavenworth, WA 98826.

Navy signal generator, small. AN/USM27B, $50 or best offer; government
tech manuals. 310 each—what are you looking for? D. Test. Box 906..
Newark. NJ 07104.



B&K 1077B analyst, original box, $175; Leader LTC-906 TX tester, $70;
EICO 150 signal tracer (old) and manual, $30; Sencore FC51. 1GHz
counter with wideband amplifier, $350; B&K 1640 12V power supply, $75;
Optoelectronics 8010 1GHz counter with power pack, $175; Heathkit
SM-4180 FM deviation meter, $100 and SM-4190 wattmeter (100MHz to
1GHz), $10; B&K E-2000 RF generator, new but broken, no manual, $40;
All devices new or like-new, with schematies, manuals and accessories ex-
cept where noted. Supreme radio manuals, send s.a.s.e. for list. Henry W.
Porter, 25,8 Phyllis St., Jacksonville, F'L 82204, 904-387-0182.

Assorted modules, assorted tubes, assorted semi-conductors. Send s.a.s.e.
for complete list. Bill Messina, 58 Railroad Ave., Norwood, MA 02062.

EICO battery eliminator and charger, model 1050, Vdc 0-20, Ade 0-20,
$25. T.W. Benson, 204 Riverside Ave., Tallassee, AL 36078, 205-283-4266.

Pioneer car-stereo display, never used, $100; ADM-3 CRT terminal, $75;
B&K 1401 scope, $125; Telequipment D-61 dual trace, $325; Sencore
SG-165, $595. Bob Ursdevenicz, NSE, 8921 Farnam, Omaha, NE 68131;
402-846-7744.

B&K 1470 dual-trace scope with two probes, $250; B&K 162 transis-
tor/FET, in-circuit tester, $80; B&K 1801 frequency counter/probe, $125;
B&K 470 CRT tester and rejuvenator with 19 sockets, $225; 42 Sams Pho-
tofact folders between No. 600 and 800, $42. All items complete with man-
ual, schematic and in first-class condition. Long’s TV Service, 720 Goshen
St., Salt Lake City, Utah 8,104, 801-595-8442.

“Million” old-time tubes for older radios, amplifers, televisions, auto radios,
etc. Many yokes and flybacks. Harry’s TV Corner, 1120 Cottman Ave.,
Philadelphia, PA 19111, 215-745-2060.

New Beckman HD110-T with temperature thermocouple, warranty card,
used only once, $150; FE-20 Hi-Lo Sencore with 7P212 probe, factory
calibrated December 1986, $125 or best offer. Add shipping. Hi Tech Serv-
e, 72 Mary Stafford Lane, Flint. MI 48507.

Sencore VA48, $750, and DVM56, $400. Bill Bechtold, 7,29 Frederick,
Omaha, NE 6812}, 402-397-2,61.

Sencore field-strength meter, model FS-134, $150; Sencore CR31 super
mack CRT tester. $375; EICO model 944 flyback yoke tester, new, $100;
B&K TV analyst, model 1075, $85; Commander CRT tester and re-
juvenator, mode! 857, $40; Heathkit capacitance checker, model IT-28,
$35. E.R. Beard, Route 1, Box 366, Bruceton Mills, WV 26525, 304-879-9844.

Diehl Mark III scanner, $325; Diehl Mark V scanner, $525. Both with war-
ranty and manuals. McCormick TV. 824 Woodrow. Denton. TX 76205:
817-566-0774.

TV tubes, all types; Sams AR, CB, M hi-fi, TV manuals to 1200 series, $1
each, plus postage. Send s.a.s.e. for items of interest. Carl's Electronics.
417 S. 6th St., Sunnyside, WA 98944.

Heathkit 10-14 5-inch scope, schematic and all manuals, looks and operates
like new, $175; Conar 311 resistor/capacitor tester, with manual, good,
$25; Sencore DVMB37 digital multimeter, with manual, original carton,
perfect, $175; B&K TV analyst, model 1077B, all leads and manual,
original carton, like new, $325; Sencore L.C53 Z-meter, used very little,
complete in original earton, mint condition, $600. Pau! Cecil. Paul’s TV,
260 Main Cross. Charlestown, IN 47111; 812-256-3119.

Montgomery Ward Airline radio (mid- to late-'40s) model 62-197, 16-tube,
4-hand, with two 12-inch chrome speakers and chrome transformer; Zenith
Super Transoceanic mode! H500, CH 5H40 with owner’s manual, working
and in excellent condition. Make offer. R. Embrey, 65 S. Florida St., Buck-
hannon, WV 26201, 804-472-1614.

Must sell, retiring ~ tubes; yokes; modules; Sams Photofact folders (1100
up) $2.75 each, 10 for $25; transistors; ICs; test equipment. S.a.s.e. for free
list. United Electronics, P.O. Box 6292. Raritan Station. Edison. NJ 08837;
201-248-1176.

Integrated Computer Systems Software and Hardware Course 525A and
Interfacing Applications Course 526A, includes workbooks and carrying
case, cost $1,685. sell $800, including shipping and insurance; Atari
800/400 Personal Computer Operating System user’'s manual and hard-
ware manual, $20, including shipping. Roman Olearczuk. 1055 E. Harvard
Road, Burbank, CA 91501, 818-843-726).

Advertising rates in the Classified Section are 85
cents per word, each insertion, and must be accom-
panied by payment to insure publications.

Each initial or abbreviation counts a full word.
Minimum classified charge is $20.00.

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $30.00 per
insertion to cover department number, processing of
replies, and mailing costs.

Classified columns are not open to advertising of any
products regularly produced by manufacturers unless
used and no longer owned by the manufacturer or
distributor.

FOR SALE

AUTOMOBILE RADIO and tape replacement parts.
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and
many others. Large inventory. Laran Electronics, Inc.,
3768 Boston Road, Bronx, NY 10469. (212) 881-9600.
National (800) 223-8314, NY State (800) 446-4430.
1-85-tfn

CABLE TV CONVERTERS & EQUIPMENT. Plans and

parts. Build or buy. Send S.A.S.E. C&D Electronics,

P.O. Box 1402, Dept. ES&T, Hope, Arkansas 71801.
1-86-tfn

VCR REPAIR SOLUTIONS for VHS models. Over 150
symptoms and cures. The hard ones. Send $11.95 to
Eagle Electronics, 52053 Locks Ln., Granger, IN 46530.

5-87-8t

SERVICE MANUALS. Large Shop has 18 yr. collection
of duplicates. All original manufacturer. All new.
Audio $2.00, video $5.00. Send SASE for list. Tape
Recorder Clinic; 4850 E. Speedway; Tucson, Arizona
85712. 11-86-tfn

PHOTOFACTS: Individual folders #1 to #1400 $3.00.
Above #1400 $5.00. Sent same day first-class
postpaid. Loeb, 414 Chestnut Lane, East Meadow, NY
11554, 4-87-6t

3000 COLOR TV REPAIR TIPS, 31 Brands 116 Page
Manual. Send $21.00 to A. Fernandex, Box 546110,
Surfside, Florida 33154. 4-87-3t

DIGITAL VCR REPAIR—The Future is Here Now!
Don't miss this one! Circuit detail, Binary conversion
chart, troubleshooting + more! Send $12.95 to J.C.O.,
P.O. Box 567, Bradenton, FI. 33506. 5-87-1t

Wave Form Analyzer, VA 62 Universal Video Analyzer,
NT64 NTSC Pattern Generator, PR57 AC Powerite.
Call 919-872-9042. 5-87-1t

MANY RARE AND DISCONTINUED types of vacuum
tubes tfor home entertainment equipment. Approx.
500. Lot only. List available. Also Sam’s Photofacts
numbers 67 to 2114, some numbers missing. Auto
radio inc. W. H. Needy, 11 Roessner Avenue,
Hagerstown, MD 21740. 5-87-1t

TV TROUBLESHOOTING. Over 120 schematic IL-
LUSTRATED problems-solutions of difficult repairs.
Also, 12 steps to easier TV repair, 25 pages $12.00.
Bonus: Remarkable diagnostic tool. Determine opera-
tion of high voltage circuits every time, no mistakes.
$5.00. Jones, Box 702, Niceville, Fla. 32578. 4-87-3t

TV TOUGH DOGS 200 symptoms and cures. Send
$6.95 to DAVIS TV, 11772 Old Fashion Way, Garden
Grove, CA 92640. 4-87-3t

“THE WORKBENCH COMPANION” —Over 200 pages
of Tough Dogs and troubleshooting notes from 20
years in the business. Partial contents: Symcure Index
1970-1987, Radio Elect.Clinic 1969-1987, ETD Index
ColorFax 1969-1982, Testing HV Diodes, Int. Flybacks,
Zenors, etc. Important note on capacitors and much
more. Price: $29.95 + $2.50 shipping and handling.
FARRELL ELECTRONICS, Hi-Teck, Larry Gribbin,
Chief Engineer, 127 Providence Avenue, SOUTH
PORTLAND. MAINE 04106. 5-87-1t

negative pictures, improves clarity. Compiete with
add-on board. Complete kits available. C&C
Specialties, 1432 Heim, Orange, CA 92665, (714)
998-6866. 5-87-1t

ATTENTION: Sylvania remote control motor for
hospital televisions no. 23-99-383 for sale. With ex-
change $39.00, without exchange $47.00. Kinirral Etec-
tronics, 68-26 64th Place, Glendale, N.Y. 11385. Tel.
{718) 366-3859. 5-87-1t

TV TUNER REBUILDING: UHF, VHF, Cable ready.
Electronic varactor or mechanical, any make. One
year warranty. $14.95 plus major parts & shipping.
ROCHESTER TUNER SERVICE, 25 HOWARD RD,,
ROCHESTER, N.Y. 14606 (716) 647-9180. 5-87-1t

TVIVCR “Tuff Tips” listed by mfg. and model. Over 200
unique tips. Send $5.95 for TV, $6.95 for VCR or $10.95
for TVIVCR listing to: Tech Cures, 4825 Fredericksburg
Road, San Antonio, Texas 78229. 5-87-1t

TVIVCR Failure Histories —Multiple cures for most
problem areas. Send $6.95 with mfg. and model
number to Tech Cures, 4825 Fredericksburg Road, San
Antonio, Texas 78229. Money will be refunded with
free sample, if model is not on database. 5-87-1t

VCR REPAIR. FAST AND EASY —Comprehensive
guide on theory and operation + proven Tech Tips on
all brands—Send $8.95 to: J.C.O., P.O. Box 567,
Bradenton, Fl. 33506. 5-87-1t

BUSINESS OPPORTUNITIES

T.V. SALES & SERVICE. Well established business
located northern Virgirda, Owner retiring and wiil help
with financing. Call 703-972-7027 after 7:00 p.m. EST.

6/85-tfn

ELECTRONIC REPAIR, inventory & equipment. 11
years at same location. Small recreational town in
Idaho. Owner wishes to retire. $15,000. 208-756-2915,
Box 488, Salmon, Id. 83467. 5-87-3t
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Bus. Opportunity (Cont.)

TV SALES & SERVICE-20 years in Orange County,
CA. Excellent customer base and reputation. Well
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organized and profitable shop. For information call
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WE BUY OLD TV’s!

Paying: $25-$300 for Pre-1950 sets,
30” Dumonts, 15” color (CT-100, etc.),
Philco Predictas & Safaris. Paying:
Over $1000 for pre-World War Il TV’s!
Buying: TV/Radio signs, neons, pro-
mos, etc.
Harry Poster, Box 1883
So.Hack., NJ 07606 (201) 794-9606
We Repair Early B&W Sets!
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Gated frequency measurement. Delay time measurement. Delay  Channel 1 dc volts measure-
B sweep triggering during the time from the start of A sweep to ment. The average dc compo-

intensified portion of the A sweep.  the start of the B sweep is mea- nent of a waveform is measured
intensified portion frequency is sured with crystal accuracy. directly through channet 1 with

measured with the counter/timer/

DMM.

The Tek 2236 combines _

100 MHz, dual timebase
scope capablllty with
countertimer/DMM
functions integrated into
its vertical, horizontal
and trigger systems. For
the same effort it takes to
display a waveform you
can obtain digital readout
of frequency, period,
width, totalized events,
delay time and A-time to
accuracies of 0.001%.

The same probe is g
used to provide input for the
CRT display and the digital
measurement system,
resulting in easy set-up,
greater measurement confi-
dence and reduced circuit
loading. Probe tip volts can
also be measured through
the Ch 1 input.

Precision measurements
at the touch of a button.
Auto-ranging frequency,
period, width and gated
measurements are push-
button-simple. And the 2236
offers an independent float-
ing 5000 count, auto-rang-
ing multimeter with side
inputs for DC voltage mea-

Bandwidth

No of Channels
Max. Sweep Speed
Digital

Readout

Features

Timing Meas.
Accuracy

Trigger Modes

Weight
Price
Warranty

Copyright © 1986, Tektronix, inc. All rights reserved. TTA-797

direct digital fluorescent readout.

100 MHz

2+ Tng. View

5 ns/div

Direct Ch 1 Voltage Meas. 0.5% DC; 2.0%
AC RMS

Resistance: .01(} to 200 Meg(}

Continuity/Temp: Audible/C® or F°

Totalizing Counter: — 1 counts to 8,000,000

Direct Freq. Meas: 100 MHz 10 0. 001% acc.

Period, Width Meas: 10 ns with 10 ps max.
resolution

001% (delay and A-time with readout)

P-P Auto, Norm, TV Field, TV Line, Single
Sweep

7.3kg (16.21b)
$2650

3-year including CRT (plus optional service
plans to 5 years)

Circle (2) on Reply Card

surements to 0.1%.
A built-in, auto-ranging
ohmmeter provides
resistance measurements
from 0.01 Qto 2GOQ—
well as audible continuity.
Automatic diode/junction
detection and operator
prompts serve to simplify
set-up and enhance
confidence in your
measurements.

The 2236: scope,
counter, timer, DMM
plus a 3-year warranty

—all for just $2,650.
Contact your nearest dis-
tributor or call Tek toll-free.
Technical personnel on our
direct-line will answer your
questions and expedite
delivery. Orders include
probes, 30-day free trial and
service worldwide.

Call Tek direct:
1-800-433-2323 for

video tape or literature,

1-800-426-2200 for

application assistance or
ordering information.

In Oregon, call collect:
1-627-2200

Tektronix

COMMITTED TO EXCELLENCE
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GET IN TOUCH WITH YOUR ZENITH DISTRIBUTOR'S
- ACCESSORY SALES MANAGER AND LEARN HOW
YOU CAN MAKE THE MOST OF THE

Springtime '87 Video AccessmlPromolmn

Zenith Service, Parts & Accessories ¢ 11000 Seymour Avenue e Framklln Park, lllinois e A Division of Zenith Electronics Corporation

¥



