











A"dio Cor NEeY AMANAAAA—MA—AAA— By Kirk Vistain AAA-

Calibrating test instruments

If you've been in servicing long, you may have some good
stories about getting burned with bad readings on a scope
or multimeter. I know I do. That's why the seasoned
troubleshooter checks basic calibration nearly every day.

Accuracy and resolution

Let’s get some basic terminology straight. Accuracy
describes how close a measurement is to the true value of a
quantity. For example, an ohmmeter with an accuracy of
+ 0%, which is perfect, should measure exactly 12 across a
standard 1Q resistor.

Resolution refers to how small a difference can be
detected between two quantities. A meter that can
distinguish between 1.5V and 1.55V resolves better than
one that can only discriminate between 1.5V and 1.6V. For
example, a digital meter usually has good resolution,
depending on the number of digits it displays. A 3 1/2-digit
unit, set to the 200mV range detects differences of as little
as 100uV. An analog instrument would not be so precise,
due to the uncertainty that exists between scale marks.

When digital meters first appeared, there was a great
deal of controversy and confusion among technicians. The
new meters looked more accurate, because the readout
was a precise number, so many felt they were superior to
analog devices. Actually, accuracy has little to do with
resolution or whether circuitry is digital or analog.

To illustrate, assume we measure 1V with an instrument
of each type. The analog meter is specified for an accuracy
of +3% of full scale; the digital meter for +0.5% of
reading +1 digit. Set the analog meter for 1V full scale,
and the digital for 2V. The reading from the analog device
will have an accuracy of 3%.

Assuming 3 1/2-digit display, the other meter will be ac-
curate to 0.5% +0.1% (the value of the last digit), for a
total of 0.6%. Now reset the scale to 200V. Leave the
analog meter alone. Our new accuracy figure is 0.5%
+10%, for a total of 10.5%. (The last digit has a value of
0.1V, which is 10% of the reading.)

Of course, if we measured 1V on the 100V range of an
analog meter, we would have poor accuracy, but we'd get a
clue from the fact that a D’Arsonval meter is difficult to
read when the needle is down at the lower end of the scale.
A digital meter, on the other hand, always looks precise.

The lesson to learn is that the accuracy of a measure-
ment depends more upon setting the meter to the correct
range than whether the device is analog or digital.

Calibration standards

Calibration standards can be divided into two types:
reference and working. Reference standards are generally
calibrated against a transfer standard, such as WWV for
frequency. You use reference standards only for calibrat-
ing working standards, never for direct measurement.
Maybe you can mount them in a special case, on a bench
used only for calibration. Working standards may not be
separate components, but rather parts within test gear.

We deal mainly with five quantities in electronics:
voltage, frequency, resistance, capacitance and induc-
tance. Fortunately, inexpensive standards are available
for the first three.

For voltage, a set of zinc-carbon (not alkaline, Ni-Cd, or
other) D cells, wired in series, generates precisely 3.10V.
Use them only to calibrate a VIVM or high impedance
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multimeter. Then store the cells, preferably in a refriger-
ator, where they won’t be used for any other purpose. The
multimeter is now your working standard.

Acquiring a resistance standard is as simple as buying a
precision resistor or two with the tightest tolerance you
can afford, in the range of 0.1% or better. Get several and
check them against one another.

Frequency standards are abundant. U.S. power line fre-
quency, averaged over a long period of time is as accurate
as WWYV, or one ppm, but short term is not nearly that
tight, maybe only one ppk. Chroma burst, broadcast by
live network shows, is locked to an atomic clock ap-
proaching the accuracy of WWYV, but with today’s “video
jungle IC” technology, getting at the signal may be tricky.
That leaves our old standby, WWYV, at 5, 10, and 15MHz.

Because many counters use a square wave timebase that
is a multiple of 1MHz, calibrating them is a simple matter
of zero-beating a harmonic of the internal oscillator fre-
quency against WWV, usually at 10MHz. As a rule, all you
need to do is set the counter on top of a communications
receiver, tune it to WWV, and adjust the counter’s oscilla-
tor while listening for the beat from the receiver’s speaker.
If this doesn™ provide adequate signal, open the counter
and lay a wire across the oscillator circuit. You want the
loosest coupling possible, so as not to affect the frequency.
Clip the other end to the receiver’s antenna terminals.

Precision capacitors are not as easy to find as resistors.
All the same, it is possible to get hold of 1% micas, or
polystyrene types. I prefer micas because they seem to be
more reliable. | suppose that, assuming random tolerance
variations, and neglecting stray capacitance, if you
paralleled a sufficient number (N) of caps with the same
rating, you'd end up with an aggregate value very close to
(Nominal) x (N), because the errors would cancel.
Something similar might work with inductors. I've not
heard of anyone doing this, but it might be worth trying.

For inductance, we usually must rely on indirect
methods to get a standard. For example, using a
calibrated capacitor and frequency generator, one should
be able to calculate the exact value of a coil.

When and where

It’s difficult to say how often calibration is necessary,
but every shop should have the means to test suspected
equipment. Many inexpensive service-grade counters need
checking nearly every day, but multimeters, on the other
hand, are quite stable unless abused.

Scope probes take a beating. I calibrate mine before
every session (well, almost) and often discover that the
compensation has drifted from last time. Most scopes have
a handy calibration signal that is fairly accurate as to
amplitude and frequency. It’s surprising how many times a
person forgets to reset amplitude and timebase controls to
the CAL position after uncalibrating them in an attempt to
lock some complex waveform.

A large shop could afford to have a separate calibration
bench. It needn't be anything fancy, just a little clear
space, and a collection of standards, mounted in such a
way that they cant be scavenged for a repair by an
overzealous tech.

Calibration often is taken for granted, but shouldn’t be.
Many a “dog” repair has been the result of putting faith in
an inaccurate measurement.



Digital meters appear to be more accurate because they read out in exact numbers. Actually, accuracy has little to do with

resolution or whether the circuitry is digital or analog. (Photos courtesy Beckman industrial)
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computer COI' NEer A\~ -AAA-AAA-By Conrad Persson

Understanding computer standards

One of the most nettlesome things about computers is
the matter of interfaces among the various components in
the system as well as from one computer to another across
the room or across the world. It's difficult enough for
someone just getting started in computers to understand
the operations within the computer well enough to attempt
servicing them, but when you begin to study the intricacies
of interfacing, it really gets confusing. That's a natural
state of affairs in a world as complex as computers, but the
complexity shouldn’t be confused with difficulty of under-
standing. Examined from the proper perspective, the
business of computer interfacing becomes quite under-
standable. Not simple —understandable.

Here’s one of my favorite analogies. Take a look at a
road atlas of the United States. Sure looks complex,
doesn’t it. It is. How many possible ways are there to get
from New York to California? If you count every possible
little 2-lane road and city street as well as highways and in-
terstates, the number of ways to get between any two
points that are far apart are astronomical. Every time you
have a lot of choices you have complexity. But I'll bet you
can cut right through all that complexity and find a route
that won't take too long to set up. It’s a little bit that way
with computers. You don’t have to evaluate all the choices
every time you want to use or service one. But you do have
to have some knowledge of what kinds of roads there are
to travel and where they lead.

Serial and parallel transmission

One of the first things you learn when you begin working
with modern computers is that they handle information in
bytes. That is, each character: letter, number, punctuation
mark, as well as special characters such as LINE FEED
(makes the printer’s platen move the paper up one line so it
can print the next line below the last) and CARRIAGE
RETURN (returns the carriage or print head so that the
next line starts printing over at the left hand side of the
page), is represented in the world of the computer by eight
bits of information. Each of these eight bits is usually
signified by a voltage that is either high or low.

Let’s say for a moment that we're talking about informa-
tion in a computer used as a word processor. In that case,
we're talking about text. The information is not much use
in the computer. It has to be transmitted somewhere: to a
printer to be printed out, to a disk to be stored more per-
manently or perhaps to another computer, or any com-
bination of these.

Here’'s where the standards come in. In order to
transmit and receive data, several things have to happen.
The sending device has to let the receiving device know
that it’s ready to send. The receiving device has to
acknowledge that it’s ready to receive data. When the data
is being sent and received, some scheme has to be available
to check that the data received by the receiving device
was, in fact, the data that was sent: Bits sometimes get
lost. If the equipment of one manufacturer is to com-
municate with the equipment of other manufacturers
(which is not always the case, by any means) it must be
manufactured in such a manner that it may do so.

Complicating this already knotty situation is the fact
that there are two distinctly different kinds of transmis-
sion: sertal and parallel.

When your computer is communicating with its printer
or disk drive, or if you're communicating with another
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computer within the same building, you can communicate
over standard data cables using the varying dc levels that
make up a data signal. In this case, you might as well
transmit all of the bits that make up a byte of data at once
over a multiconductor cable —one conductor for each data
bit of a byte. You'll also need a few conductors to exchange
the ready-to-transmit/ready-to-receive, ete. signals I men-
tioned a little while ago.

If, on the other hand, you want your computer to com-
municate with another computer, or data terminal, or
other data device in the next building or across the coun-
try, you have to modulate the signal: turn the dc levels into
an ac signal. The de signals would attenuate to nothing in a
very short distance. And, because putting up poles and
stringing your own multiconductor cables would become
prohibitively expensive, it makes sense to use lines that
already exist at moderate cost: those belonging to the
telephone company. In this case, because most telephone
systems consist of one line at a time, it makes sense to
transmit data one bit after the other and assemble them in-
to bytes at the receiving end. This is known as serial
transmission.

RS-232 and all that

Both serial and parallel transmission schemes have
given rise to standards for data transmission. One of the
most often mentioned of these is the one called RS-232, in-
voked for serial transmission. To most people, those let-
ters and numbers are just more mysterious jargon. Let’s
try to make a little sense of it.

The letters RS mean nothing more than Recommended
Standard. That’s the terminology of the Electronic In-
dustries Association, the group that devised this standard.
“Recommended” presumably means that the ETA recom-
mends that its member electronic manufacturing com-
panies follow it in designing interfaces for their computer
equipment. The 232 part presumably means that it comes
after RS-231 and before RS-233. There, that explains it in
a nutshell.

Actually, RS-232 is called “Interface Between Data Ter-
minal Equipment and Data Communication Equipment
Employing Serial Binary Data Interchange.” By the time
this issue of ES&T is published, a new version, D, should
be available from EIA should you wish to part with the $20
or so needed to buy a copy. Another standard, CCITT
V.24, an international standard recommended by the Con-
sultive Committee International Telegraph and Telephone
(a United Nations group that recommends international
standards) is equivalent to RS-232.

RS-232 covers four areas:
the mechanical characteristics of the interface;
the electrical signals that cross the interface;

. the function of each signal;

. subsgts of signals for certain applications.

o 1o

The basis of the standard

The article “Testing serial communication with a break-
out box” in this issue describes some of the aspects of this
standard, so I won’t duplicate them here. Rather, here’s a
brief explanation of the reasons for the standard and some
of its peculiarities.

RS-232 applies to a so-called Universal 7-Part Data Cir-
cuit (see Figure 1) consisting of:
1. the data terminal equipment (DTE) at point A;



2. the interface between the data terminal equipment and
the data communication equipment (DCE —this is a
modem) at point A;

. the DCE at point A;

the communication channel between point A and point B;

the DEC at point B;

. the interface between the DCE and the DTE at roint B;

. the DTE at point B.

N oUW

More later
That’s all there’s room for at the moment, but we'll talk
more about standards in future issues of ES&T. Between

this Computer Corner and the break-out box article, the
idea of RS-232 has bheen pretty thoroughly explored.

Oh, by the way, some of the problems described in the
BOB article arise hecause RS-232 is applied where it
wasn’t originally intended to be applied. Remember the
problem of having to cross pins 2 and 3. That’s because
when you use RS-232 to interconnect a computer with a
printer, you're interfacing two pieces of DTE. RS-232 is
designed to connect a piece of DTE with DCE.

Of course it works anyway, but you have to be careful
about pin assignments.

POINT A POINT B
I i
[ 1 r ]
MODEM WELEPHENE MODEM
DTE (DCE) 7r (DCE) Ging
LINE
RS-232
APPLIES AT

THESE INTERFACES

Figure 1. RS-232 was designed to describe the interface between the data terminal equipment and the data communications

equipment in a serial data communication system.
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VidEO COI‘ NEer "MV WA-AAA~AA- By Conrad Persson -AAA/-

Diagnostic procedures for system
and servo control circuits

General Electric company has developed RECOM-
MENDED DIAGNOSTIC PROCEDURES FOR VCRs as
part of its servicing literature. GE graciously has con-
sented to allow ES&T to publish this information as a ser-
vice to readers. This installment of Video Corner will con-
sist of an adaptation of the first part of this document. The
second half will be published in Video Corner in a future
issue of ES&T.

System and servo control failures account for more than
half of all service performed on VCRs. A great deal of time
is needlessly spent in determining the defective stage and
component(s). All of this coupled with demands for quick
service builds pressures on the technician, causing loss of
“good old logical thinking.”

The purpose of this guide is to reinforce some basic
theory, perhaps forgotten, and to suggest some logical
steps in troubleshooting and diagnostic procedures. How
these circuits process information may differ from model
to model. The results however, are the same.

The thought process of linking inputs to outputs should
be used when logically thinking of where to start. Let’s
briefly discuss the I's (inputs) and the O’s (outputs).

The inputs to a device, whether a transistor or micro-
processor, are designed to make something happen, usual-
ly to an output. Although this is not always the case, let’s
assume it is for this analysis. Assume that you suspect a
transistor whose function is to turn something on and off
(this transistor is basically an electronic switch). You push
the Play button and nothing happens. You note that the
Loading Motor requires 12Vde. You also note that the
12Vdc is present in the circuitry. You measure the collec-

tor of the transistor and note the 12Vdc is present.
Pushing the play button causes no change. Where would
you go from here?

o SUGGESTIONS:

1. Monitor the base of the transistor when the button is
pushed and look for a change to occur. (Remember that for
a transistor to turn on, it must be forward biased. For an
NPN, the base must be positive relative to the emitter and
for a PNP, the emitter must be more positive relative to
the base). A difference of approximately 0.6V between the
emitter and base should be considered normal for a silicon
transistor; 0.3V for a germanium transistor.

2. If a change does occur at the base, but none at the col-
lector, check the transistor. If no change occurs, work
back to the preceding stage.

3. Assuming the transistor is good, you may want to
verify the following stage and/or stages by changing the
input to transistor (base), by forcing a change of state
(base to ground through a low-value resistor, or by apply-
ing an external voltage to the base and monitoring the out-
put (collector or emitter).

This procedure is similar to signal injection. In this case
by forcing a change of state, you cause the device to re-
spond. This allows you to eliminate much of the circuitry
and should lead you to more clearly defined thinking.
Leaping before looking, or not thinking logically, are ma-
jor contributors to incorrect diagnosis. Perfectly good uP’s
can and have been destroyed by needless desoldering.
Always check the discrete components first. Not doing so
can be costly, time consuming and result in possible PC
board and component damage.
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The following are diagnostic hints in troubleshooting the no change occurs, you recheck pins 4 and 6 while pushing
VCR system control circuit. Actual circuitry may differ the Play button, remembering that the output of IC6002
from model to model, but using the troubleshooting proc- will control the loading motor. To load, pin 6 will be High
ess to logically eliminate circuit components will apply to and pin 4 Low. If you confirm the proper change on these
all units. pins but none on pins 3 and 7, then the probability is that

Assume that the power supply and mechanical functions IC6001 is defective. In most cases, operation of the unit
are all operating normally. can be accomplished by applying 12Vde from an external
* SYMPTOM: power supply to pin 2 of Plug P6009. The tape should load

1. Nothing happens when play button is pushed. and the VCR should enter the Play mode. (Remember to

2. Cylinder motor starts then stops. (Some models) remove the 12Vde—otherwise the loading motor will con-
* SUGGESTED DIAGNOSTIC PROCEDURE: linue to run.)

1. Check block diagram to determine the proper signal Now, let’s assume there was no change at pins 4 and 6 of
path. (See Figure 1.) IC6001. Using an external de supply, apply 5Vdc to pin 6

2. Locate pins 2 and 3 on the system control IC (IC6002) of IC6001. If the tape loads, you've determined that
“Loading Motor Forward”“Loading Motor Reverse” (con- IC6001 is working properly. Work back on this line toward
trol lines). the uP, checking the associated component(s) for defects.

3. Check the flow paths on the output ports. In this If none appear, you might suspect the uP. However, before
case, they arrive on pins 4 and 6 of IC6001. These are in- condemning it, a few more checks should be made. Are
put ports that turn electronic switches within the IC on there scan pulses on pins 47, 48 and 49? Data IN on pins
and off. First confirm the Vec voltage on pins 2 and 8 of 29, 30 and 31? Is the Mode Select switch functioning pro-
IC6001. Next, look for a change to occur on pins 3 through perly? Is Q6010 acting as an “electronic switch”? Is there
7 of IC6001 when the play button is pushed. You deter- an open diode (D6015, 6016, 6017)? Ask yourself these
mine that for the motor to load the tape, pin 7 must be questions before you condemn and possibly destroy a
High and pin 3 Low. The reverse is true for unloading. If pertectly good uP. ESMJW
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Readers’ Exchange
AT AMTASTR L G AR AOERG

Wanted

Operator’s & service manuals to be donated to prison vocational electronic
school for RCA WR 64A dot bar color generator; Sprague model TO-6 Tel-
Omike capacitor analyzer; EICO model 628 tube tester; Accurate Instru-
ment model 257 tube tester; Lectro Tech model V7 transistor tester. Wim.
Mahon, Box 100, Vienna. [L 42995.

Schematic and service information for Shibaden video monitor model
VMI111C, and Shibaden TV camera model HV-13. Wayne Smith, CET/
WALWZP, 22 St. John St., Arden, NC 28704.

Schematic, arm (part No. KXA-102-0) and dust cover for Pioneer turn-
table, model PL-61; schematic for Hammerlund HQ-140X general coverage
receiver. Will pay for copies and your postage. David Garrett, 117 S. Mont
Valla Ave.. Hagerstoun, MD 21740: 301-791-6177.

Service or operation manual for Jerrold No. 747 signal level meter; flyback
for Tatung model 13CE3. Bill. 516-825-5845.

Original or copied service/operating manuals for Singer tele signal ac
voltmeter, model 303-09, and for Norelco video camera type 89006671C,
manufactured by Philips (may be same as, or similar to, LDK-15 or PC70).
Also need drivelecontrol unit and viewfinder, working or not. Bill
Stegmiller, P.O. Box 2025. Butler, PA 16003: 412-285-1338.

Sencore VA48 in good working condition, complete with accessories and
manual, please quote price. Also want the back issues of ES&T from
December 1983 to May 1984. T.A. Naeem, P.O. Box 959, Deep River, On-
tario, Canada, KOJ 1PO; 618-584-3022.

N.R.I. computer, microprocessor course, with or without the Sanyo or ?
computer. Also N.R.I. TV, video servicing course. Must be reasonable. .J.
Wegner Jr., P.O. Box 262. Glendale. CA 91209.

For VCR servicing —tape tension gauge, tools, jigs, ete.; Sams TSM 141
manual; Panasonic picture tube No. A26JAS31X. Ed Herbert, 410 N. Third
Si.. Minersville, PA 17954.

Schematic diagram or manual for a Conar Instruments oscilloscope, maodel
255. Will buy or copy and return. Andy Horeczko. 1600 W. 22nd St.. Sun
Pedro, CA 90732.

Service information, Heathkit-frequeney counter No. TB1103. funetion
generator No. 1G1271, digital capacitance meter No. 1T2250; B&K regu-
lated de supply No. 1601: Radin Shack digital meter No. 22-198. Pleise
state cost or usc fee. Mike Adams, NAEVS, 6333 Hiway 2321. Deer Poinl,
Panama City. FL 32404.

For college electronics course, Heathkit design experimenter No. ET-3100
or similar. Please give description and state price. Sylvia Ann Free, 7906
Shorebluff Court, Tampa, FL 33687.

Manual Nos. 1to 7.9 to 18, 58, 59. 60. 61, 63, 64, 66, 78, 80 tn 82, 84 tn 89,
130 to 136, 222 to 226, 229, 239, 246, 260. 261, 272 and up. Jerry’s Radio
Serwice, 409 S. Oklahoma. Shamrock, TX 79079.

Instruction manual for Jackson tube tester, model 658-1. Will purchase, or
copy and return. Ken Miller. 10027 Calvin Si.. Pittsburgh. PA 15235.

Sencore VA48: B&K 467 picture tube restorer. Must be priced right and in
good condition. Paul Crouch. 1823 Queen Palm Drive. Edgewater. FI,
32032.

Picture tubes-Sony 520HB22 (20" eolor), Sony CT-507 (11”7 B&W),
Panasonic 310GUB4 (12” B&W). Gond used, rebuilt or new. D.G. Pace, 12
Joyce Rood, Plainview. LI, NY 11803, 506-935-8096.

For Sale:

B&K No. 415 sweep marker/generator with cables and manual, $125. Bill.
516-825-5895.

Sencore 1053 Z-meter, new condition, $600. K. R. Beard, Route 1. Box 366,
Brucelon Mills, WV 26525.

Sams manuals— AR4, 8, 9, 10, 12, 19, 21, 23, 25, 28, 35 and 45; TSM 1
through 11, 13, 27, 30, 35, 42, 48, 49, 50, 52 through 62; MHF 177. Some
covers shopworn, all usable, $1.50 each, plus postage, or will give any
three for a copy of CB207. Donald H. Nuash, 1444 Pulaski St.. Port
Charlotte, FL 33952.
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B&K color-bar generator, model 1248, excellent condition. Original cost
$285; asking $160. Mike’s Repair Service. M. Danish, P.O. Box 217, Aber-
deen Proving Ground, MD 21005; 301-272-4984. evenings.

Sencore SC61. with HV probe, 2kV probe and direct probe, $2,345; Sen-
core VA62 with all leads, $1,695.17, B&K TR110 1SO transformer, $50;
Telematic UHF/VHF tuner sub with DOT and crosshatch generator, $60;
Leader LEM 73A multimeter, $40; Bell & Howell MM2000 microfiche sys-
tem, $200. Jokn Toth., 2786 7ist St. Court Wes!, Bradenton, FL 33529:
813-795-2786.

Radiometer SMG lc FM stereo gencrator; Tektronix 485 (350MHz) and
T922 (15MHz) scopes; B&K 1 248 color generator; Hewlett-Packard 331A
solid-state distortion analyzer; 3M Mincom 8155A solid-state flutter meter.
Everything in Al condition. R.R. Zimmerman. CET, Route 3. Franksville,
WI 53126, 414-835-4000. days.

Sams Photofact folders, more than 1,000, $250 plus shipping for all. A.F.
Barry. Route 3. Box 82. Viola. AR 72583; 501-,58-2517.

Sams Photofact folders No. 500 to 2263 plus 50 prior to No. 500, plus 60
assorted AR, TSM, $1,200 for all plus shipping; B&K 1077 TV analyst,
$125; B&K 1076 TV analyst, $75; RCA test jig No. 10516 with many
adapters, $1,000; Sencore VA48, used three hours, $600; Sencore stereo
analyzer, used three hours, $600; many GE modules at half-cost. Joseph
Gombosi, 109 E. 9th St.. Lockport. IL 60441.

Quasar parts and manuals; test equipment; factory literature; TRS-80
model 1 computer; Sams Photofacts and other, similar material. Every-
thing priced to sell, send s.a.s.e. for items of interest or complete list.
Ireland’s TV, 2416 Shamrock Lane. Millville. NJ 08332; 609-825-4703.

Hewlett-Packard 2401B integrating digital voltmeter, laboratory de stan-
dard is +0.01% accuracy, measures frequency to 300kHz, with manual,
$500; Diehl Mark 11 seanner, with warranty and manual, $395; Hewlett-
Packard 202A low-frequency funection generator, with- manual $60. Frred
Jomes, 4,07 Morninghird Court. Niceville, L 32578; 904-678-1803.

Or will trade Sams I"hotofact AR manuals - 19, 20, 22 to 25, 28, 30, 32, 33,
35 to 37, 39, 41, 48, 49, 52, 97 to 100, 102, 103, 104, 115, 122, 155 and 228.
Jerry's Radio Service, 409 S. Oklahoma, Shamrock, TX 79079.

Or will trade Panasonic and Quasar service manuals—more than 1,200
manuals for most Panasonic products through 1985, $350 plus shipping
(list price just for binders is $200 +). Consider trade for recent VHS VCR,
or as payment on cameorder. Cyril G. Brennan. 661 Horseshoe Curve. Pike
Road, AL 36064; 205-277-0139.

Sencore madel CG141 color generator, $40; Sencore model TF166 tran-
sistor, FET tester, $60, both include manuals and leads; Heathkit model
IP-17 power supply with manual, $100. No reasonable offers refused.
Dennis Dillon, 1616 S. 94th St., West Allis, WI 53215, 414-774-2255.

B&K tube tester, model 707 Dyna-Jet, like-new condition, $95; Solavolt ad-
justable bench power supply, 5V to 35V at 7TA, metered, $75. L.F. Car-
baugh, 105-A S. Baltimore St.. Franklintoun, PA 17823; 717-432-2993.

Sorenson MVA 2,000W voltage stabilizer, 9V to 130V input, 117V out (or
190V to 260V input, 234V out). like new, $4756 FOB. R.A. Brown, Route 2.
Box 208B. Platte City, MO; 816-431-5971.

EICO multisignal tracer, model 145, $45; Precision tube tester, $100; An-
chor, chex, picture-tube converter/tester, $10. Shipping extra. Complete
stock test equipment, new and used tubes. Send $1 and s.a.s.e. for lists and
prices. Ed Barlow. Box 29. Tweed, Ontario. Canada KOK 3J0.

Sencore TC162 tube tester, $75. Have, or will locate, old rare tubes, send
list for quote. Ted Youngman. 2225 Vigo St.. Loke Station, IN 46405.

B&K 2901 resistor/capacitor substitution pack, mint condition, $15; EICO
320 signal generator with manuals, $20; Sencore GC10 color generator
(has been converted for ac operation), works perfectly, $30; 400 new TV
tubes, all boxed in RCA caddy, $200; RCA 10J103 test jig with some Zenith
and RCA adapters, $50; 50 assorted ECG, SK, HEP semiconductors, all in
packages, $25; two Delta Mark X automobile capacitor discharge ignition
systems, one works, one does not, with manuals and schematics, both for
$10; United Transformer ac voltage adjuster with built-in meter, 60V to
140V, 300W, $50; Beckman TP254 temperature probe, works with
Reckman 360 multimeter, new in box, with instructions, original cost $49,
asking $20. Paul's TV, 260 Main Cross, Charlestown, IN 47111,
812-256-3119.

Picture tubes, all kinds, $20 to $60; flybacks, triples and yokes, $10 to $35.
All guaranteed. G. Burzily, All Electronics; 718-847-7965.

Motorola HT220, UHF, two channel, PL, 4W with remote speaker mike
antenna, works and looks great, $125; Heim Bell 222 RC helicopter,
mechanics-built, with new FSR 0S MAX 61, set of epoxy blades included,
all $475; Sanwa 7-channel FM single-stick RC system with six servos and
Kraft gyro, never used but checked out, $275. Gary Bernard, P.0O. Box

5528, Merritt Island, FL 32954. m



You Can Be
ﬁOne Of The

Certified BY ISCET

The International Society Of Certified
Electronics Technicians offers permanent
certification by administering the CET
exam with the FCC recognized communi-
cations option for $20. A second exam
on FCC regulations for a $10 fee is re-
quired for a Radiotelephone License.
Upon passing, technicians receive both a
permanent Radiotelephone Operator Cer-
tificate and a CET Certificate issued by
ISCET.

ISCET Offers License Renewal

ISCET has developed a program for regis-
tration of those who currently hold a
valid Radiotelephone Operator License.
By sending a completed application, a
photocopy of your FCC License, and $10
your license will be renewed with the
assurance of a recognized national tech-
nicians association behind it.

For More Information Contact:

ISCET 2708 W. Berry, Ft. Worth, TX
76109. (817) 921 - 9101

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

SONY-TRINITRON REBUILTS are now available. Call
for price & delivery, 1-716-621-5250. 7-86-tfn

INDI\iIDUAL PHOTOF?\CT FOLDERS (not sets) #1 to
#1400, $3.00 first-class postpaid. Loeb, 414 Chestnut
Lane, East Meadow, NY 11554, 8-86-6t

to talk with you.

® Audio Products
® Projection TVs
®VVCRs

NE

FOR SALE: Descramble the latest video cassette copy
protection scheme. Our simple LINE ZAPPER circuit
takes the jitter out of your picture. Complete plans
and theory only $9.95 plus $1.50 postage and han-
dling. Printed circuit board or complete kit also avail-
able. Elephant Electronics Inc., Box 41865-E, Phoenix,
AZ 85080 (602) 581-1973. 10-86-tfn

TF‘E)F!S_ALE:JErroId gatemls;heow. Twelve informa-

tion packed pages covering D! & DIC converter opera-
tion. Includes introduction to trimode system. $6.95
plus $1.50 postage and handling. Elephant Electronics
inc., Box 41865-E, Phoenix, AZ 85080 (602) 581-1973.
10-86-tfn

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

TV TROUBLESHOOTING: Over 120 schematic IL-
LUSTRATED problems-solutions of difficult repairs.
25 pages of valuable tech data. $12.00. Jones, Box
702, Niceville, Fla. 32578. 12-86-3t

VCR REPAIR SOLUTIONS for VHS models. Over 150
symptoms and cures. The hard ones. Send $11.95 to
Eagle Electronics, 2534 Miracle Lane, Mishawaka, IN
46545, 12-86-6t

ATTENTION: Sylvania remote control motor for
hospital televisions no. 23-99-383 for sale. With ex-
change $39.00, without exchange $47.00. Kinirral Elec-
tronics, 68-26 64th Place, Glendale, N.Y. 11385. Tel.
(718) 366-3859. 1-87-4t

$6.95 to DAVIS TV, 11772 Old Fashion Way, Garden
Grove, CA 92640. 1-87-3t

HUNTRON TRACKER, Model 2000. Like new in box.
Still under warranty. Cost 1895.00, asking 1695.00
or best reasonable offer. Ted Martino (503)
689-9085. 2.87-1t

GRAB BAGS in 2 categories. All new, no pulls.
Modules/Tuners may be rebuilt. Guaranteed to con-
tain at least 200.00 (list) value. 9.95 plus 2.00 S&H.
Specify Category. 1. TV, VCR or stereo and misc.
items. 2. Land Mobile, CB or Marine and misc. items.
Pax-Tronix, Great Mills Rd., Lexington Park, MD 20653.

2-87-1t

Technicians=

’ Our world of Home Electronics...
your new home for growth.

If you're looking for a growth opportunity with a company that has expanded
from 12 employees to over 400 in just five years, NEC Home Electronics
(U.S.A.) Inc. may be just for you.

Due to our tremendous expansion, we are seeking Technicians to work in
various locations throughout the nation. If you have a 2 year technical degree or
equivalent experience and are well versed in any of the following areas, we'd like

e Camcorders
e PC Products
& Peripherals

We offer competitive salaries, an excellent benefits package including
educational assistance and the outstanding opportunity to advance rapidly.

For immediate consideration, please call 1-800-323-1728, weekdays during
business hours, or send resume, including salary history, to: Personnel
Dept. EST, NEC Home Electronics (U.S.A.) Inc., 1255 Michael Drive, Wood
Dale, IL 60191-1094. We are an Equal Opportunity Employer.

where our performance

matches our promise

NEC Home Electronics (U.S.A.) Inc.

FOR SALE (CONT.)

VIDEO TUNE — UP disk converts C64/128 computer in-
to color bar generator. Standard test patterns (rain-
bow, purity, crosshatch...) plus new BAR SWEEP pat-
tern. Instructions included: $27.95 SOLAS, Box 665,
Springhouse, PA 19477 (dealers/schools call
215-723-4597) 2-87-2t

HELP WANTED

CAMERA-VIDEO Technicians needed. Top pay and
benefits for well trained and experienced technicians
who are expert with consumer andfor industrial
cameras and VCR's. Training by manufacturers such
as Sony, Hitachi, Panasonic, etc., are necessary for
job experience. Come to sunny Florida and enjoy your
work & leisure time. Write or call ATLANTIC ELEC-
TRONICS INC., 1881 NE 26 St., Ft. Lauderdale, FL
33305. (305) 564-8274 10 AM t0 6:30 PM. Ask for Dave or
Joe. 8-85-tfn
VIDEO/AUDIO technician needed. Top pay and
benefits for well trained and experienced technicians
who are expert with consumer TV and audio equip-
ment. Training by manufacturers such as: Sony,
Hitachi, RCA, Panasonic, etc. are necessary for job ex-
perience. Write or call: Atlantic Electronics, Inc., 1881
NE 26th St., Ft. Lauderdale, FL 33305, 305-564-8274 (10
AM 6:30 PM). Ask for Dave or Joe. 06-86-tfn

ELECTRONIC TECHNICIANS — Part time for field serv-
ice and preventative maintenance. Openings nation-
wide. Must have own transportation, flexible hours,
and some equipment. $15.00 per hour. Send Resume
to Field Service, Best Power Technology, P.O. Box
280, Necedah, Wl 54646. 2-87-2t

BUSINESS OPPORTUNITIES

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

6/85-ttn

3 HOURS FROM SAN FRANCISCO, Electronic repair
shop in Pine Forested foothills. Vision problem forces
sale. 7 rm residence, Ig beautiful gdn al' shop equip in-
cluded, $155k min50% dwn req (916)872-1962. 10-86-tfn
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SERVICES

TELEVISION TUNER REBUILDING, all makes &

Advertisers' Index

models. 24-hour turnaround, one year limited warran-
ty. Competitive pricing. Contact: Electrodyn, 917
South Rogers St., Bloomington, In. 47401. Telephone:
812-334.1023. 2872t
— Reader
TVRO EQUIPMENT REPAIR, satellite receivers, anten- Page Service Advertiser
na actuators and down converters. 72-hour turn- .
around, 90-day limited warranty. Contact: Electrodyn, Number Number Hotline
917 South Rogers St., Bloomington, In. 47401. Tele- .
phone: 812:334-1023. 2.87-2t A.F.PublishingCo. .. ....... ... 66 29
REPAIR OF ZENITH circuit board 9-160-all, with dud Applied Data Communications ................. 39 "8 xoe 3w 714/731-9000
exchange $33.00. One year guarantee. Kinirral Elec- Automated Production Equipment
tronics, 68-26 64th Place, Glendale, N.Y. 11385. (718} .
366.3869. ASneH Corp......... R EEE R R R R, 61 25k e 516/654-1197
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Fluke,John Mfg.Co,Inc......... ... ... ... .. 29 12 mgrmrmis 800/227-3800
SERVICE ON OVER Fordham Radio SUPPIY CO. - vvveeeeeen . 19 7. ... 800/645-9518
7,000 ELECTRONIC ISCEMirmar von Bimdins 3 pwe oulk e Eme (S a9E 8 A0 « 75 pmgm 65 o0
Leader instrumentCorp. . ... ... ... 5 w4 nzzeems i 514/337-95
COMPONENTS & PRODUCTS... MCM EleCtrONICS cisas wiian™s & hariit.d s BNE wal2ad 3iat 3o 51 19 ........ 800/543-4330
EHLL NETT FRES Mercer EIBCTONICS . . . . .« vvvv e eeeeeeeene IBE! 2 weaasmyn 312/687-2265
1-800-558-9572 5 1-800-242-9553 NESDA . s EFg 5 v 8wl P om0 W & 59,61
NRI Schools-Electronics Division . ............... A 202/244-1600
“ lu p n B Precision Picture Tubes . .. .................... 66 32havarvur 716/621-5250
i = Projector RecorderBeltCorp. .................. 66 28 ........ 800/558-9572
OIS PTS GOMP. -« e v e e ettt 21 8......... 812/824-9331
PROJECTOR RECORDER BELT - :
200 Clay Street » Whitewater, W1 53190 RCA Distributor and Special
TLX 4994411 PRBUSA ProdUGCES 2n o meis oo s ors 36 mop e § Pemeamm s comigross s @ - 3 3. ein. . 800/227-3800
: Sams, HowardW. & Co.,Inc. ... ... .. ... ... ... 25 9........ 800/428-SAMS
Circle (28] Repl U 2
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“Tech's Guide To
Pricing”
updated new 5th edition...a
framework for setting rates
that apply to Hi-Tech pro- ELECTRONIC SERVICING & TECHNOLOGY Volume 7, No.
ducts...a formula that 2, (USPS 462-050) is published monthly by Intertec
¢ guarantees SUCCESS! Use ES&T Publishing Corp.. 9221 Quivira Rt)adrr,1 P.0. ng 12901,
Call Toll Free for details 8’5 Overland Park, KS 66212. Second Class Postage paid at
_ - - & nga Shawnee Mission, KS, and additional mailing offices
1-600-228-4988_co CIaSS|f|ed ads POSTIASTER. Snd address. changs. 1o ELECTRONIC
Circle (30) on Reply Card ﬁERVICISNG 2& TECHNOLOGY, P.0. Box 12952, Overland
ark, KS 66212-9981.

A MUST FOR THE TV TECHNICIAN

UNIVERSAL CRT ADAPTER- Don’t buy another
socket for your CRT Tester! Join 10, satisif-

ied buyers & WIN the Socket Wart LONDON, ENGLAND

GUARANTEED to fit your tester. : ’ ;

P te, ALLyC0|Of, L Etea'nnnie NIC'hOIas sl

Projection. $59.99ppd w/Setup - Suite 460, Southbank House
Servicing & Technology

book, Visa, MC, COD. Black Prince Road, London SE1 7S8J
1-800-331-9658 Telex: 295555 LSPG

~N

DANCMINEG Co ‘ KANSAS CITY, MISSOURI Tele : i
: s phones: Central Line 01 582-7522
2323)Gibson; Muskoges; Okiahoma 74403 ] Greg Garrison, Sales Manager » Direct Line 01 587-1578

Circle (31) on Reply Card P.0. Box 12901

Overland Park, KS 66212 TOKYO, JAPAN
NATIONAL REBUILT HEADQ. FOR — Riione; SIiRtEosiood EMS, Inc.
Sagami Bldg., 4-2-21,
Y U NORWOOD, AUSTRALIA Shinjuku, Shinjuku-ku,
SOTN RRE.? ILL Hastwell, Williamson, Rouse PTY. LTD. Tokyo 160, Japan
PICTURE UBE P.O. Box 419 (03) 350-5666
2 YR. WARR. — FREE U.P.S.-DEL. Phone: 332-3322 Telex: 2322520 EMSINCJ

Telex AA 87113 Cable: EMSINCPERIOD
716-621-5250 \_ ) )
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—== [N ErCer

The Ultimate in Low-Cost Test Equipment

At last! Hsre is your opportunity to take your =ick fram a naw test ecuipmant line that has all
the features gyou need and more . . .and at @ puice tha: is unbelievably low.

MOODEL 9340 e

Fce<et size, 3'.-digit . MODEL 9678

CrAM with 20 megohm o Digital capacizznce
range and 10 megohm tester cavering 0.1 pF
imput resistance . to 20,000 uF

54400 L 39900

WODEL 9101 - MODEL 3301
Compact VOM ~ith 27 » w J o 5 3'%-digit Fend-held
k2rges, inc uding a ' g CMM win C.25%
~01) megohes rerce g tasic accurecv and

- 4 Z,00C-hour Jettery life

MODEL 9120

Analog VOM with §2 A
DC range and oufgut
jack :

33900

held | . 8 ! Y- PRESE = 3'-digit autoranging
.09% accuracy arc ' : DMM with a memory
data hold : 5 e o | mode and 0.5% basiz
5123 PCDEL 9701 . : DC accuracy
E dig clamp™ compact 59% |
AC clamp-on volt-chm-
£mrezer with data hold

9)0
Merzar Electronics proaucts raf ect the dssign and quality
stencards estadlished by Simpson Ziestr c Company, an indust-y
r leeder for ovar 50 years and known wcrlcwide for its integrity
&nd product 2xcellence.
ELEZCTRONICS In Stack. . . Available Now! Stop ir at sour nearest distribuor
Civision cf Sempsor Elaciric Company end gee thisnew~ compete Ire o M2rcer test instruments.

; For the name of the MERCER distributor in your area, call
éﬁ%?;g?gg&vfn?;és’ggzk 20120'3090 (312) 697-2285, or send for our new line catalog.

Circle (2) on Reply Card




~ Start the New Year right by selling

Zenith Video/Audio Accessories to the same people

whose electronic products you now service.

Like all Zenith products, Zenith Audio/Video Accessories
are made to the same uncompromising quality and per-
formance standards that have earned Zenith a reputation
unsurpassed in consumer electronics.

And it goes without saying that the better known and
the more respected a product’s name the easier, faster,
and the more profitably you can sell it across the counter
...or while you're out of the shop on a service call.

To learn how it’s done, how other service techs just
like you are cashing in on the selling power of the Zenith
name, call your Zenith distributor’s Accessory Sales
Manager now.

Everything you need is there at your Zenith
distributor’s place — the help and encouragement of an

experienced Zenith Accessory Sales Manager...the
selling power of the Zenith name on video and audio
accessories...and the overall support of your Zenith
distributor’s dedicated personnel.

With easy access to this wealth of know-how, you
should have no trouble turning some 6, 7 or 8 feet of your
floor space into a very respectable profit center. With
Zenith Electronic Accessories, of course.

Call your Zenith distributor’s Accessory Sales Manager
now or write direct for the name of the Zenith
distributor serving
your area.

Call or write
now, today!

The quality goes in before the name goes on®

Zenith Service, Parts & Accessories « Department 30 « 11000 Seymour Avenue, Franklin Park, lllinois 60131 « A Division of Zenith Electronics Ccrporation
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