










Institute of Technology at the Orlando 
Graduate Center, studying for his MBA. 

DVD technology 

CD-ROM technology is soon to be a 

thing of the past. It is making room for the 
new technology of Digital Versatile Disc 
(DVD). "In the same way that CD's slow- 
ly supplanted vinyl LP's, ... DVD will 

steadily replace CD-ROM." (PC Maga- 
zine) This new technology comes in sev- 
eral forms, including DVD-Video and 
DVD-ROM, and is sure to have a large 
impact on both the computer and enter- 
tainment industries. DVD is capable of 
serving the needs of a variety of users that 
was not possible with its predecessors. 

"The same physical size as a CD-ROM, 
a single sided, single layer DVD-ROM 
has a storage capacity of 4.6G bytes. The 
double sided, double layer version has a 

capacity of 17G bytes (enough to store an 
8 hour motion picture). (Watson, pg. 1) 

This means that the double sided DVD is 

capable of holding the same amount of 
data as 27 compact disks. This provides 
a great benefit for the potential users of 
the DVD technology. 

The first release of DVD was designed 
for playing movies on TV. Although the 
DVD movie player is sure to occupy a 

large portion of the DVD market, there 
are many uses of DVD. "The different 
types of DVD that have evolved to meet 
the needs of different types of users are: 

DVD-Video-Offers read-only stor- 
age for playback of movies on consumer 
DVD players connected to a TV, or a 

DVD drive in a PC. 
DVD-ROM - Read -Only Storage for 

personal computers, the DVD-ROM for- 
mat can store video, audio, images, and 
graphics. It's ideal for interactive games 
and reference materials. 

DVD-R - Offers write-once/read- 
many storage for media recording and 
software development. 

DVD-RAM - Write-many/read- 
many storage for media recording and 
software development. 

DVD-Audio -A format especially 
for music." (Comucon, pg.1) This num- 
ber of uses make the DVD much more 
appealing than the CD-ROM. 

Currently, DVD movie players have 
been introduced and offer incredible fea- 
tures that are not available with VHS video 
players. Some of the advantages are: 

More durable (will not wear out like 
tapes) 

Better picture quality 
More versatile 
The latter is the most remarkable. 

"With DVD titles, producers could add 
sound tracks in different languages. 
They could include interactive versions 
that would allow for multiple endings, 
and they could provide controls that let 
parents set the DVD players to run dif- 
ferent versions of a film edited to fit PG, 
PG -13, R, or NC -17 ratings." (PC 
Computing) Although DVD player sales 
have been slow, they will eventually 
overtake the video movie market. This 
will most likely occur when rental out- 
lets make the switch to DVD movies. 

In the computer industry, the DVD- 
ROM is available in almost all new com- 
puters. The drives are capable of playing 
DVD's and are CD compatible. There are 
a growing number of DVD titles being 
introduced to the market which inevitably 
will mark the end for the CD-ROM and 
CD's. DVD technology has also made it 

possible to watch movies on your PC with 
the right hardware configuration. 

The development and introduction of 
DVD technology has definitely added a 

new chapter to both the computer and 
entertainment industries. The CD and 
VHS tape are soon to be obsolete with the 
continued evolution of this technology. 
They will be forgotten in the same man- 
ner as the 8 -track tape, vinyl LP's, and the 
more recent cassette music tape. Even 
with all its promising characteristics, the 
DVD will not be here forever. "Toshiba 
has developed technology that can hold 
1,000 times more data than a DVD. Based 
on Terabit Molecular Memory technolo- 
gy, the next generation discs will be able 
to hold 5 terra bytes of data. This tech- 
nology is not likely to be introduced for 
another 10 years." (Watson, pg. 1) 

Sources 

The following sources were consulted 
in compiling this article: 

Compucon, DVD Technology 
Poor, Alfred, 21st Century Storage, PC 

Magazine 
Rex, William, VCR Killers: So Long 

VHS, DVD Players are Here, PC 
Computing, April '97 

-Watson, Richard, Data Management, 
an Organizational Perspective. 

A note from Sam 

I'm not so sure about the end of CD- 
ROM. Remember those large cassettes 
and those small Sony tapes that wouldn't 
play on "regular" micro tape players, the 
original reel-to-reel tape players, the 
original color TV disks, etc. etc. etc. So, 
he may be right! Where are those systems 
now? It will be interesting to watch and 
see. Keep reading ES&T! 

Something to think about 
A force is often defined as being "a push 

or pull." My physicist professor at Akron 
University said that was nonsense. He, and 
many other enlightened scientists, claim 
there is no such thing as a pull. For exam- 
ple, when you "pull" a sled you are actu- 
ally pushing the ground with your feet. 

I cannot defend the position that every- 
thing is a push. However, I can't even 
defend against the idea that the earth if 
flat. So, I'll go with the idea that a force 
is a push or pull. 

What do you think? 

Coming next 
month _.i n 

ELE01110ffie 
Servicing & Technology 

The December issue promises to be 

chock full of useful information for con- 
sumer electronics technicians. Our article 
on troubleshooting techniques will be a 

feature by Homer Davidson describing 
how to locate the cause of the problem 
when a TV screen is too dim, too bright, 
or there's no light on the screen at all. 

If you're having a problem finding 
parts to complete a repair, and who 
isn't, another article in December: 
"Replacement parts/servicing informa- 
tion," will provide an abundance of tips 
on how to find the supplier of that elusive 
resistor, capacitor, transistor, diode or 
integrated circuit. Moreover, we'll supply 
you with an updated list of manufacturers 
and other suppliers who might just have 
that hard to find part on their shelves. 

And if you've ever found those 
mechanical subsystems in VCRs, CD 
players, audio tape players, and the like 
more trouble than they should be, an arti- 
cle entitled "Mechanical subsystems ser- 
vicing," will shed some light on how to 
go about troubleshooting and correcting 
those mechanical problems. 
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Test clips 

Emulation Solutions announces a new 
micro test clip that works on small pitch 
IC leads. The clips are capable of con- 
necting to devices such as plastic quad flat 
packs (PQFPs), small outline packages 
(SOPS) and thin small outline packages 
(TSOPs) with lead pitch of down to 
0.20mm. The clips also support side -by - 
side connections and have a holding rod 
to manage multiple connections. 

Circle (90) on Reply Card 

Two new troubleshooting tools 
Huntron Instruments announces the 

addition of two new models to its prod- 
uct line. The Huntron Tracker 2500 and 
Huntron Tracker 4000 include new volt- 
age, frequency, and resistance test para- 
meters. Many of today's portable elec- 
tronic devices, from laptop PCs and 
PDAs to cellular phones, are designed 
with 3V or lower logic circuits. The test 
ranges on these testers suit them for trou- 
bleshooting these types of products. The 
actual values of test signals can be viewed 
on the instrument's front panel, helping 
the user to record the optimum range to 
provide the best analog signature. Up to 
100 ranges are available on the model 
2500, and the model 4000 can supply as 
many as 600 different ranges. 

Circle (91) on Reply Card 

Portable mini -torch 
Wahl Electronics introduces the EZ - 

Torch, a portable mini -torch. Powered by 

a replaceable butane cartridge that is read- 
ily available, the unit has an adjustable 
flame and operates at temperatures up to 
237°F to perform a variety of tasks. The 
torch provides approximately 20 minutes 
of use per cartridge. It is useful for such 
tasks as soldering and brazing. 

Circle (92) on Reply Card 

Heavy-duty DMMs 
Wavetek introduces the HD 110B and 

HD 115B, a new generation of heavy-duty 
(HD) multimeters. These new meters are 
designed to withstand continuous and 
long-lasting use in the most demanding 
field environments, says the manufactur- 
er. They are resistant to damage from 
water, dust, chemicals, dropping and volt- 
age transients, and spikes. The new HDs 
feature oversized character display and a 
new patented ergonomic shape. They are 
useful for electricians, electrical contrac- 
tors, industrial plant personnel, and 
HVAC/R installers and servicers. 

Functions include 1500Vdc/1000Vac 
voltage range, current to 10A, resistance 
to 20MS2, continuity, diode test, and data 
hold. The model HD115B adds capaci- 
tance measuring, and features maximum 
reading hold, ac peak hold, and backlight. 

Circle (93) on Reply Card 

Capacitance meter 
B&K Precision introduces the Model 

890 Capacitance Meter, featuring a large 
LCD with dual display, 5,000 counts res- 
olution, and 10 automatically selected 
ranges with full scale value from 0.1 pF to 
50 µF. Designed to meet the latest inter- 
national safety standards, the meter's 
dedicated chip and microprocessor allow 
programmable high/low limits or pre- 
programmed standard capacitor toler- 
ances, making it useful for measuring val- 
ues, inspection, sorting capacitors, and 
testing against standard tolerances. 

Circle (94) on Reply Card 

High performance current probe 
LeCroy Corporation is introducing the 

model APO15, a high-performance cur- 
rent probe for oscilloscopes that provides 
users with the ability to accurately mea- 
sure signal current in a wide range of cir- 
cuits. The probe features dc to 50MHz 
bandwidth, +/-30A maximum dc current 
measurement capability, 50A peak pulse 
current measurements, and 2% accuracy. 

The probe has the ability to maintain a 
reading of 50A for current pulses up to 10 
seconds. The device also reports to the 
user if the probe head is not closed prop- 
erly or if the head is starting to overheat 
(due to high frequency, high current con- 
ditions). An added benefit is that all these 
error reports are shown as messages on 
the DSO display. 

Circle (95) on Reply Card 
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Test Your Electronics Knowledge 
Answers to test (from page 23) 

1. The answer is NO. Beginning stu- 
dents are sometimes fooled into trying to 
solve the problem by arranging the resis- 
tors into series and parallel combina- 
tions. I'll solve the problem in the next 
issue of ES&T (in "WDYKAE?"). 

2. In this type of problem you need to 
divide MHz by kHz 

?kHz = 25 x 106/103 = 25 x 103 

3. Yes. The resonant frequency occurs 
when the admittances of the two branch- 
es are equal. Adjusting the resistance of 
R2 changes the admittance of the L -R, 
branch. 

4. 100000 

5. You can't use Ohm's law in a circuit 
with a non-linear resistor. (Also, you 
can't get that many decimal places using 
an analog meter. Phrone should have 
stayed home that day!) 

6. 2256 (invert the fraction to 6/1 and 
multiply.) 

7. Distilled water, which is an insula- 
tor, is used in the cooling system. 

8. That is correct. 

9. A -A 20 -meter whip antenna 
won't go under the bridge. 

10. NOPE! Not if you cut the line in 

5' { 
Transmission line 

cut- -- - - - ------ 
Transmission line 

Figure 3. If you cut a 30012, 5 -ft. length of 
parallel -wire transmission line in half length- 
wise, you will not have two 2.5 ft. lengths of 
30012 transmission lines. 

half lengthwise. See Figure 3. Sorry 
about that. The devil made me do it! 

(When a test question is improperly 

worded, as number 10 is, you get full 
credit no matter what your answer (or no 
answer) is! 

A own Athena: Company 

Howard W. Sams 

BlXP ñOFAp -ifcsets! 

Introducing... 
Branded PINWTOrACT Sets 

You can now buy PIIOTOFACT® grouped by 

manufacturer brand name. Get an average of 
25 PIIOTOFACT® folders, covering over 50 
models and spanning several years, all for just 
$139.95 per set. Choose from RCA, Zenith, 

Sony, JVC, GE, and all major manufacturers, 

including off-shore brands. 

Visit your local distributor or call 

401.4141124117 
for details on Sams' new 

Branded PIIOTOFACT® Sets. 

Find out which manufacturers are 

covered, along with the years, models, 

and chassis included in each 

Branded PIMOTOFACT® Set. 

Circle (69) on Reply Card 
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E1C COMPONENTS 

COMPUTER PRODUCTS 

1.800.831.4242 

ECU 

Our Ultimate Product 

Electronic components and conipulei- 
products catalog 

Jameco Electronics has released a new 
catalog with thousands of ICs, compo- 
nents, tools, test equipment, and comput- 
er products for OEMs, engineers, educa- 
tors, and service/repair technicians. The 
free 140 -page catalog features 175 new 
products, including LEDs, serial LCD 
modules, solenoids, buzzers, batteries, 
power supplies, hobby kits, mother- 
boards, digital cameras, graphics cards, 
printers, and more. 

Circle (80) on Reply Card 

8&8 electronics 
MAN IIIA 1AING ;(ìMPANY 

_jUtS:'sONn NICATIONS PRn1 1CTS 
RS 111 1...1 t patte OS'TICS VStl 

Data communications catalog 
New cabling products, fiber optic and 

radio modems, PC communications cards 
,and test gear, as well as several new inter- 
face converters, have been added to the 

B&B Electronics catalog. The new cata- 
log shows a full line of data acquisition 
equipment and accessories, plus a wide 
range of interface converters and other 
serial, parallel and USB communications 
components. 

Circle (81) on Reply Card 

Data logger catalog 
Onset's new catalog provides details 

on a wide range of small, inexpensive, bat- 
tery -powered data loggers used to record 
temperature, humidity, ac current, light 
intensity, 4mA to20mA, voltage, rainfall, 
events, motor on/off, light on/off, and 
open/closed. The catalog includes 17 new 
products such as the splash -proof HOBO 
Pro for monitoring temperature and rela- 
tive humidity in industrial environments 
and the unique HOBO Shuttle to retrieve 
data from loggers where they are 
deployed. Also included are new 4 -chan- 
nel loggers with a range of plug-in sen- 
sors for temperature, ac current, and 4mA 
to 20mA. 

The 16 -page catalog includes color 
photographs, detailed specifications, and 
pricing for all of the 34 products de- 
scribed. A comprehensive selection guide 
makes it easy to find data loggers for spe- 
cific applications. 

Circle (82) on Reply Card 

Micro Miniature Systems (MMS) 
for Surface Mount Applications 

Electronic interconnect assemblies for 
surface mount applications 

A new brochure describing electronic 
interconnect assemblies for wireless 
and high performance computing is now 
available from the 3M Electronics 
Products Division. The brochure is titled 

Micro Miniature Systems (MMS) for 
Surface Mount Applications. 

The 8 -page color brochure has infor- 
mation on low cost solutions to maximize 
the quality of signal transmission in RF 
interconnections. It features connector 
and cable specifications, solder proce- 
dures, drawings, ordering information, 
and full color photos. 

For those who require them, the latest 
technical service drawings can be down- 
loaded from the 3M interconnects Website 
at: http ://www.3M.com/interconnects. 

Circle (83) on Reply Card 

Test system and VXI products 
catalog 

Hewlett-Packard announces its 1998 
Test System and VXI Products Catalog, 
which contains a complete selection of 
test -system components, VXI products 
and services that help reduce the cost of 
building test systems. The catalog pro- 
vides test engineers with information on 
fast, easy, and cost-effective ways to 
design, configure and install test systems 
to meet a wide range of application. 

The full -color 176 -page catalog, 
designed to make finding test products 
quick and easy, contains product descrip- 
tions and summary specifications, and an 
expanded portfolio of products including 
mainframes, VXI modules, M -modules, 
and a high speed interface. 

A new, CD-ROM version of the catalog, 
called the HP system builder's source CD, 
gives users quick access to expanded prod- 
uct information It also provides powerful 
VXI system -configuration software, 
printable technical data sheets, tutorials, 
HP VEE, and HP BASIC evaluation soft- 
ware, as well as catalogs for HP channel 
partners and HP power products. 

Circle (84) on Reply Card 
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l:S&T Presents Computer 
troubleshooting & Repair 
Features inhtrmarion 
on repairing .Macintosh 
computers, a CD-ROM 
primer, and a color 
monitor. Also included 
are hard driee repair tip, 
and computer diagnosii, 
software. 
61087 $24.95 

ES&T Presents the 
Test Equipment Guide 
Includes the latest 
information on how 
to choose the best equip 
ment, how to build resi 

yuirnnxent and aacs- 
sore s, hntt- CO set up 
the ideal s rcire bench, 
and hotu to put together 
a practical tool kit. 
61089 $24.95 

ES& T Presents TV 
Troubleshooting 
& Repair 
l'rescnis iiiilsHii i it and 
new information that 
will make it possible 
for technicians, students, 
and electronics hobby- 
ists to service TVs faster, 
more efficiently, and 
more economically. 
61086 $24.93. 

Troubleshooting & 
Repair Guide to TV, 
Second Edition 
hhc most comprehen- 

sive, complete, and 
up-to-date television 
repair book available, 
with tips on how to 
troubleshoot the nett -o 
circuits in today's TVs. s. 

61146 

Computer Monitor 
Troubleshooting and Repair 

ra+C melee* 

ca. 

Compete Camcorder 
betuooting?MR 

,3 
(,oat puter Monitori 

r, lubleshooting 
& Repair 
Learn the basics of 
computer monitors with 
chapters on tools and 
test equient, monitor 
types, special procedures, 
how to find a problem, 
and how to repair faults 
its_the (XT. 
e1101) $34.9 

Complete VCR 
Troubleshooting 
& Repair 
In addition to trou- 
bleshooting procedures, 
this book contains nine 
detailed VCR case sued 
ies, each focusing tai 
particular model of \'Cali 
with a very specific and 
common problem. 

1102 $34.95 

Complete Projection 
TVTroubleshooting 
& Repair 

vers everything from 
the basics of projection 
,irctios, tools and test 
equipment, TV types, 
sou* procedures and 
m,.Surcments, to the 
finely detailed repair 
techniques. 
61 134 $34.95 

Complete Camcorder 
Troubleshooting 
& Repair 
Contains sound trouble- 
shooting procedures 
beginning with the exter- 
nal parts of the cam- 
corder, then narrowing 
the view to gears, springs, 
pulleys, lenses, and other 
mechanical parts. 
61105 $34.95 

YES! I want to learn from the experts. Rush me my book(s) right away! 
Please add $4 shipping & handling. FREE shipping & handling for orders $50 and over. 

Please make your check or money order payable to: Electronic Servicing & Technology 
U.S. and possessions - add $4 shipping/handling. FREE S/H on orders $50 and over. Foreign - shipping/handling 
charges are calculated by order weight & destination. A $4 credit will be applied for Foreign orders over $50. 

Order# Description 

lUir: 
SE 
TECHNIQUE:: 

r -1111 11t 

1998 Computer 
Monitor Tips 
Includes over 2,000 
troubleshooting and 
repair tips listed by 
ntanufactc,rer name and 
model number featuring 
such major names as 
Apple, Gatewac, 
Compaq, il;Sl, and ï)ell. 
61 1611 SA -L.'.9 

Electronic 
Troubleshooting 
& Servicing Techniques 
The premiere guide for 
hobbyists, technicians, 
and engineers to a vari- 
ety of troubleshooting 
tests, measurement 
Ivocedures, and 
servicing techniques. 
61107........$29.95, 

In -Home 'v'CR 
11erh.uliaal Repair 
& Cleaning Guide 
Regular VCR mainte- 
nance is critical to 
prolonging the life of 
your equipment, and 
this hook shows readers 
the tricks and secrets 
of the trade using just 
a few small hand tools. 
61076 $24.95 

- Power Supply 
Troubleshooting & Repair 
Designed to provide 
technicians with a better 
understanding of how 
switched -mode power 
supplies operate. It also 
provides practical, 
useful procedures to 
fol low when trouble- 
shooting power supplies. 
r, 113.`1 $24.95 

To Order Call 
516-681-2922 

Total Peke 

Slipping/Handling 
New York Residents add applicable sales tax Total 

Name 

Address 

City State Zip 

MC/VISA/AMEX/Discover # Expires 

Form of payment D MC D VISA O AMEX D Discover Check Money Order 

,arse mail --our orders f0: ere, a....:.. ceo.:.:.,.. s Te..hnr.4s.e r 95 Meruh.i..Irma Pei NirkevillA NV 11lin 1-9962 FAX- 516-681-2926 

www.americanradiohistory.com



! 

-/VV-CLASSIFIED 
71/1/1 

Classified advertising is available by the word or per column inch. 
By -the word. $1.65 per word, per insertion, pre -paid Minimum charge is $35 per insertion. Initials and abbreviations count as full 
words. Indicate free category heading (For Sale, Business Opportunities, Miscellaneous, Wanted). Blind ads (replies sent to ES&T 
for forwarding) are $40 additional. No agency discounts are allowed for classified advertising by the word. Contact Alycia Nicholsen 
at 516-681-2922 to place your classified ad (by -the -word). Mastercard, VISA, American Express and Discover are accepted for FAX 
or mail orders. 
Per column Inch (classified Display): $235 per column inch, per insertion, with frequency discounts available, 1" minimum, billed 
at 1/4" increments after that 10" maximum per ad. Blind ads are $40 addition. Reader Service Number $25 additional to cover pro- 
cessing and handling costs. (Free to 4 -inch or larger ads.) For more information regarding classified display advertising please call 
516-681-2922. Optional color (determined by magazine) $150 additional per insertion. 

Send your order, materials and payments to: 
Electronic Servicing & Technology, 25 Newbridge Road, Hicksville, NY 11801 

Attn: Classified Department Ph: 516-681-2922 FAX: 516-681-2926 

FOR SALE 

STEPS TO TROUBLESHOOTING ELECTRONIC PROBLEMS IN 
CIRCUITS. $25.00. Steps to setting up your own TV repair store. Mail 
$100.00 certified check or money order to: Arnold Burns, 425 East 
51st Street, Brooklyn, NY 11203. 

(( 36,000 REPAIR TECH -TIPS ) ) STEP-UP OPPORTUNITY. 
You may purchase our Windows 95/98 CD data -base only, 1987 thru 
Nov 98 for $99.00 or Paper Format in (5) manuals for $150.00. If you 
are satisfied with our product, you may have your purchase applied 
to our full membership of $350.00 with Telephone Tech Support - 
FCCID Cross -Reference Manual - Tip informer magazine, 6 -month 
updates of 2,000 repairs at reduced cost."GET TO THE BOTTOM 
LINE PROFITABLY." CALL TODAY and speak to service center 
owner and technician ED Erickson, NESDA MEMBER and past pres- 
ident of the (Professional Electronics Assn. of South Florida) 800-474- 
3855 or 954-349-2455. 

SENCORE, TEKTRONIX, HEWLETT PACKARD (all models). We 
BUY, SELL, & TRADE . Please call "CHOICE ELECTRONICS" for 
all of your test equipment needs. Complete financing options avail- 
able. Call 1-800-609-0677, 605-361-6386 ask for Lance Tople. 

FURTHER PRICE REDUCTION. Diehl Mark Ill $49, Diehl Mark V 
Horizontal circuit tester $169. New. Conductive coating for remote con- 
trol keypads $9.99 ppd. WEEC, 2411 Nob Hill Road, Madison, WI 
53713. 608-238-4629, 608-273-8585. 

TV CASE HISTORIES: Volume 7 with 3,045+ histories. Satisfaction 
assured. Only $59 (plus $3.25 shipping). Over 8,100 books and sup- 
plements sold with only 1 returned for a refund! Mike's Repair Service, 
P.O. Box 217, Aberdeen Proving Ground, MD 21005. Same mailing 
address 34+ years. Send SASE for samples. 410 -272 -4984,1 -800 -2 - 
FIX TVS 11 am-9pm. ( http://www.netgsi.com/-mikesrs). 

Factory service data, used -Sams, books, vintage parts. AG 
Tannenbaum, Box 386, Ambler, PA 19002. 215- 540-8055, fax 215- 
540-8327, On-line catalog: www.agtannenbaum.com. 

TEST EQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES, ETC. 
925-706-0177. FAX: 925-706-0156. 

IN -CIRCUIT CAPACITOR ESR TESTER - Find bad caps FAST and 
RELIABLY with the new Capacitor Wizard in -circuit ESR Tester! Great 
for monitors, switching power supplies, TVs, etc. Only $179.95. 
MC/VISA. Independence Electronics Inc., 800-833-1094, 
www.awiz.com. 

FOR SALE 

HORIZONTAL OUTPUT STAGE ANALYZER- Test and isolate prob- 
lems in the H.O.S.A. and its interdependency loop in 10 minutes or 
less. Must see demo training video available, a great troubleshooting 
aide that's very educational which is created by an EE engineer with 
over 30 years of experience. H.O.S.A. is $175.00 (satisfaction guar- 
anteed) and the video is $10.00. No need to spend thousands on other 
analyzers. Prices include S & H or for free information, send to: Luz 
Research Corp. P.O. Box 350875, Miami, FL 33135, 305-642-6438. 

SERVICE TIPS for FREE!!! ******** That's right it's FREE!! 
PROFESSIONAL BOARD LEVEL & COMPONENT LEVEL 
REPAIRS for TV's, VCR's, Projection TV's, CAMCORDER's, CD 
Players, Audio and other repairs on computer disk. ADD your own 
repair tips. PRINT out repair tips. BACKUP & save Your repairs. 
Want to share your own repair tips? If you do, we will send you 
FREE Updates!!! Ask about our TIP EXCHANGE policy. For IBM 
compatible computers with a hard drive and some Apple Macs. 
Get your FREE Stage 1 SERVICE TIPS PROGRAM Now!!! FREE 
CALL - CALL NOW!!! CALL 1-800-215-5081. ***** 

SERVICE TIPS ****45,000 technical SERVICE TIPS. SERVICE 
TIPS THE ONLY NESDA APPROVED TECHNICAL TIPS PRO- 
GRAM available for WINDOWS/DOS at $199.95 (plus s&h). 
SEE OUR DISPLAY AD ON PAGE 2. 

TEST EQUIPMENT FOR SALE: REASONABLE PRICES SEN - 
CORE, TEKTRONIX, HP and MUCH MORE. View complete list at: 
http://www.astglobal.com or contact: AST GLOBAL ELECTRONICS. 
Voice: 888-216-7159; Fax 814-398-1176; e-mail: ales@astglobal.com 

NAP Tuner 340309. RCA Tuner TCHRIAorTCCRIAand more. Snowy 
picture? Will rebuild for $25.00, Free Shipping. Tip Top TV & VCR, 
18441 Sherman Way, Reseda, CA 91335, 818-345-1974. 

WinSTIPS! -over 72,000 current Service tips from KD T -V, NEDSA,& 
over 600 contributors! 380 brands (TV, VCR, Computer Monitor, 
Microwave, Camcorder, Audio, Misc.) Add your tips. Alphabetized 
symptoms. Tip exchange. Print tips. Symptom/Info/Cure Search. VCR 
cross. Sams similar -model cross. Finest ORIGINAL data. One -button 
update from web. Advanced Multiple Search, One -button e-mail in 
your tips! Windows 95/98/NT $149.95. Dos $89.95. Demo full regis- 
terable from http://www.kdtviwe.com updated monthly. KD T -V 514 
3rd St. Aurora, IN 47001. TOLL FREE 1-888-KD-STIPS. All c/cards. 
Ken Hull C.E.T. 
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WANTED 

WANTED:USED TEST EQUIPMENT. TURN IDLE OR EXCESS 
EQUIPMENT INTO CASH. AST GLOBAL ELECTRONICS. Voice: 
888-216-7159; Fax 814-398-1176; e-mail: sales©astglobal.com. 

BUSINESS OPPORTUNITIES 

BUSINESS OPPORTUNITIES 

SERVICE CENTER FOR SALE: Great opportunity in the corner of 
Tri -state area. Offers outstanding growth potential for the right per- 
son. High growth area, low rent. High traffic volume, audio -video -cam- 
corder -office products repairs. Proven business, yearly revenue 
increases. Phone: 864-882-6580. Ask for Ian. 

CENTRAL FLORIDA TV/ELECTRONICS Business/Building. Heart 
of the retirement area. 36 years (75K). Owner retiring. 941-385-0359. 

CONSUMER ELECTRONICS SERVICE BUSINESS/BUILDING. NORTHWEST MONTANA CONSUMER ELECTRONICS/MOBILE 

Centrally located in Connecticut, well established. Authorized for RADIO BUSINESS. Shop plus house. Good one man operation. 13 

major brands. Some financing available. 860-828-6448. years (150K). Owner retiring. 406-675-0618. 

READERS' EXCHANGE_wl 
Readers' Exchange is a free service. 
The following restrictions apply to Readers' Exchange: 

Only individual readers may use Readers' Exchange, and items must be restricted to those that are ordinarily associated with consumer electronics as 

a business or hobby. If you're in business to sell the item(s) you want to offer for sale, the appropriate place for your message is in a paid advertisement, not 

Readers' Exchange. 
Readers' Exchange items must be restricted to no more than three items each for wanted and for sale. 

All submissions must be typed or printed clearly! 

Send your Readers' Exchange submissions to: 

Readers' Exchange, Electronic Servicing & Technology, 25 Newbridge Road, Hicksville, NY 11801 

FOR SALE 

Sencore VA62 with VC63 and NT64 NTSC, 
$1500.00. Also SC61, mint condition, still in box, 

$1500.00. Contact: Darlene, 281-424-2744 after 6 

p.m. Central. 

Sencore VG91/TVA 92 pair with 50KV probe, 

$2,000.00. VG93 VCR analyzer, $1,700.00. 
LC102/SCR250, $1,400.00. B&K 2125A scope, 
$400.00. Some TV/VCR repair tools and manuals 

as well. Sell all for $5000.00. Contact: Pete 

Needham, 250-865-2423 or e-mail: penee@titan- 

link.com. 

Heathkit oscilloscope Model 0-12; 5MHz single 
trace with probe and manual, $25.00. Heathkit and 
Pace capacitor checkers, both $35.00. Heathkit dig- 

ital multimeter, Model IM -2215 with manual, 
$40.00. Sam Photofact sets 1095 to 1366, all for 

$75.00. GE 517, 518, 519, 520 H.V. tripiers, $10.00 
each. Shipping not included. Contact: John 

Brouzakis ,237 Valley Circle, Charleroi, PA 15022, 

724-483-3072. 

Sencore LC102 Auto -Z with service manuals 
and leads, $1000.00 C.O.D. Contact: Ken Schultz, 

517-893-1354, (fax) 517-893-0283. 

Sencore CM2000 computer monitor analyzer, 
$1700.00 and Sencore VC93 VCR analyzer, 
$1300.00. Both will all probes and manuals in 

excellent condition. Contact: Victor Burk at Burk's 
TV Service, 423-257-5501. 

Sencore VA62 w/VC63 plus HP200, $900.00. 
All probes, manuals and schematics. Excellent 
condition in original boxes. Contact: Frank, 727- 

392-0230. 

Sencore LC 102 capacitor and inductance check- 
er with test leads and instruction manual. Contact: 
Ken, 517-893-1354. 

Sylvania color test jig with adapters, $65.00, 
Signal source video generator model 1219, 

$250.00, Fluke diff volt meter 895A, $75.00, Biotek 
electrosurgical analyzer, $100.00, Tentelometer 
(never used), $250.00, Tenma video head tester, 
$45.00, VCR belts, drives and misc. parts, $60.00. 
Manuals with most items. Contact: Ed, 603-669- 

1533 after 7 p.m., e-mail Edleduc@prodigy.net. 

Sencore CM200 monitor analyzer, new condi- 
tion, $1250.00. Toshiba 15 Mhz dual channel scope, 
$120.00. B&K frequency counter Model 1851, 

$95.00. Contact: Jim, 313-526-5616 after 6 p.m. 

WANTED 

Panasonic's I.C. chips AN7210 and AN7211 or 
SK and/or ECG/NTE exact pin for pin replacement. 

Contact: Dan Gherghe, P.O. Box 371, Steger, IL 
60475-0371. 

Zenith Z-449 computer video card. Need switch 
and jumper info. Contact: Robert Miller, Rt. 1, Box 

223, Anadarko, OK 73005, 405-247-6553. 

Western Electric, Fairchild, Pultec, UREI, 
Universal Audio, Cinema Engineering, Gates, 
Collins, Marantz, McIntosh, Tek 570 tracer, etc. tube 

sound equipment. Technics SP-10MK3 or 2A, EPA 

or SME tonearms, Nakamichi TA -4A receiver, CR - 

7 cassette turntables. Contact: 612-869-4963. 

Curtis -Mathes VCR Model No. BV -730 service 

manual. Contact: Elmer Wieland, 237 Talbot 
Drive, Bedford, OH 44146, 440-232-8653. 

Mitsubishi sound PC Board Number 
(1984)920B88301-KAgoI94V-0, A240a19101, 
CS2184R, in excellent condition. reasonable price. 
Contact: Dennis, 854-A Louise Circle, Durham, 

NC 27705, 919-383-9659. 

NEC projection TV Model PJ-4170EN, Ch. 

10423. Need schematic and flyback transformer. 
Will pay for copy or copy and return. Contact: Bob 

Campbell, 303-617-1098. 

ITT Schaub -Lorenz service information for 
stereo 5501 hi-fi radio/cassette. Contact: 
John Phipps, 1412 Navaho Trl, St. Charles, MO 

63304-7325 

Panasonic Model RT909 reel-to-reel. Need IC 

AN6251. Contact: Paul or Rose, 941-625-9888. 

Loran "C" Ray NAV570. Would like to obtain 
service literature. Contact: Ken, Sea & Shore, 517- 

893-1354, 517-893-0283(fax). 
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TUBES 'TUBES 'TUBES 
World's Largest Range 

Over 2,000 Types, Domestic & Foreign 

q UP TO 85% OFF pr Getosr t 

International Components Corporation 
Toll Free 800-645-9154 N.Y. State 516-293-1500 
107 Maxess Road, Melville, New York 11747 

Circle (67) on Reply Card 

Do You Repair Electronics? 
Repair Databases for 
TV, VCR, Monitor, UL 

Audio, FCC, and more. 

- Over 76,000 records 

- Private user forums 
- Live on-line chat rooms 

RepairWorld.com 
Elecnonrp I Herald Sy. Feirhorn. OH 45324 19371878-9878 t^w 

Circle (65) on Reply Card 

ULTIMATE HOME SHOP 
Complete tools for metal & woodworking 

_I 
USC 

$995 ,nalilr 
iU lnrdahly 

< .7Z FREE CATALOG 

Call today! 

all 1-800-345-6342.t. Arboi,MÌ<81061517 

Circle (73) on Reply Card 

The nation's one 111J$ Panasonic 

stop from DENON PHILIPS 
FISHER RCA 
HITACHI SHARP 
JVCSONY 

MAGNAVOX EM/N Aller 
rtronzc51-800-638-3328 

I-800-888-FAXD 

Circle (74) on Reply Card 

If you're planning a move in the near future, don't risk missing an issue 
of Electronic Servicing & Technology. Please give us 6-8 weeks notice 
it you're planning on changing your address. Just write your new 
address and mail it, WITH YOUR SUBSCRIPTION MAILING LABEL, to: 

Electronic Servicing & Technology 
25 Newbridge Road, Hicksville, NY 11801 

DELPHI 
I N T E R N E T'M 

\211, 

ELECI11OIiiC 
Semcing & Technology o DQOuplil8 

To sign up dial 

1.800.365.4636 
with your computer & modem, and enter 

ELECTRONIC at the signup password prompt! 
You can find Electronic Servicing & Technology 
in the Radio & Electronics Forum (GO RADIO). 

Circle (1) on Reply Card 

-/WADVERTISERS' INDE)C__iw 

Page 
Company Number 

Reader 
Service 
Number 

Advertiser 
Hotline 

B & D Enterprises 23 61 888/815-0508 
CES IBC 98 .888/CES-SHOW 
Delphi Internet 64 1 800/365-4636 
EIA Electronic Industries Alliance ...5 2 703/907-7670 
Electro Dynamics, Inc 2,3 62,63 ...800/426-6423 
Electronic Design Specialists 19 64 561/487-6103 
Electronics Tecrinicians Assoc 49 77 765/653-4301 
Electronix Corporation 64 65 937/878-1828 
Herman Electronics 45 800/938-4376 
International Components Corp.....64 67 800/645-9154 
Iscet 45 75 817/921-9101 
NCA/National Computer Assn.....45,49 76 800/615-6224 
Parts Express 21 68 800/338-0531 
Philips Service Solutions Group....IFC 120 800/851-8885 
SBS Direct 45 70 800/603-9000 
Sams & Company, Howard 59 69 800/428-7267 
Sencore 7,13 71,72..800/SENCORE 
Smithy Company. 64 73 800/345-6342 
Thomson Consumer Electronics IBC 113 800/336-1900 
Tritronics, Inc... 64 74 800/638-3328 

We'd like to see your company listed here too. Call Evelyn 
Garrison at 425-557-9611 or Fax her at 425-557-9612 to work 
out an advertising program tailored to suit your needs. 

What's Your Best 
Servicing Value? 

The magazine that makes money for you - 

EIGCTROD1C 
Servicing & Technology 

Eah month, ES&Tbrings you how-to service articles on TVs...VCRs... 
Corn esters... CD players... Microwaveovens... Audio products and more. It's the 
information you need to do your job everyday. 

Rtgular columns and special features from experts will make you more 
efficient - and more profitable - in no time. Plus, our monthly PROFAX, a FREE 
8 -page pull-out of popular TV, VCR and computer schematics, makes ES&Tan 
even greater value. 

1 -year, (12 issues) $26.95 
1 -year CanadaiMexico $36.95 

1-5tear Foreign Air Post, $44.95 

2 -years. (24 issues) $49.95 
2 -years, Canada Mexico $69.95 
2 -years Foreign Air Post, $85.95 

Electronic Servicing & Technology 
25 Newbricge Road, Hicksville, NY 11801 Phone: 516-681-2922 FAX: 516-681-2926 

64 

www.americanradiohistory.com



Desktop, nctebooks, oalmtc,p, mobile. And that's just the computers. 

Remote accessibility, portability, and innovation are what's important 

in information technology toiay. See it all at the Consumer Electronics 

Show, the world's larcest and most comprehensive ccnsun er 

technologies event. 

Information technology is packing up its act and taking it on the road. 

1999 International 

January 7-:0, 159, Las Vegas, Nevada 

Registe- ergine .t vww.CESweb.org, and save 575. 

For far cr denane -egisèration materials, 

call 1-8Z8ZES-SIE111 

Ci ele (924 on Reply Caíd 
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Imo\ THOMSON CONSUMER ELECT 

Exact Semiconductors 

"Trust Me!" 
How _nany times have you heardthat! 

You built your reputation on hard 
work and quality repairs. 
Why _hange now? 

Put your reputation on the line 
with two names you can trust. 

SK Series and Thomson 
Consumer Electronics. 

With over 1,700 exacts in 
stock, you won't have to look 
anywhere else. And when you're 
in need of any video heads, 
belts, tires, flyback transformers 
or video replacement parts, 
we have them too. 

But we don't stop there. 

Our continuing quality assurance and 
accuracy goes into every SK Series product. 

For more information on SK Series products, 
contact your nearest Thomson Distributor. i 
SK Series..,The parts you need to do the job. "Trust me!" 

Series 
Circle (113) on Reply Card 
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