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MICROPROCESSORS 
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by Bernard B. Daien 

An introduction to the conceptual world 
of microprocessors-brought to you by 
the publishers of 
ELECTRONIC TECHNICIAN/DEALER 

only $9.95 per copy 

YOU LEARN: 
•What a microprocessor is .How it works 
•How to use it 

AND... 
•How to apply this knowledge when 
you're dealing with the installation, use, 
troubleshooting and programming 
of microprocessors 

The optimum time to enter the world of digital electronics is now! 
Technicians who understand the microprocessor can literally take their 
pick of jobs in this expanding field. The demand is great for trained 
personnel. Let MICROPROCESSORS FROM A TO Z help you adapt to 
this evolving new industry. 

A whole new world can open to you for only $9.95. Order your copy of 
MICROPROCESSORS FROM A TO Z today! 

Microprocessors. Book Dept., One East First St., Duluth, MN 55802 

YES! Please send me  copies of ET/D's MICROPROCESSORS 
FROM A TO Z at $9.95* each. My payment is enclosed. 
Please add $1 .50 per order and, if ordering multiple copies, also add 25,2 per additional 
copy to cover postage and handling costs 

NAME 

FIRM NAME 

STREET ADDRESS   
We ship by United Parcel Service which does not deliver to P.O. Boxes 

CITY   STATE  ZIP   

PHONE NUMBER   

SIGNATURE  DATE   
Scheduled for publication on October 1, 1980. Orders will be fulfilled within 60 days of the 
publication date or within 60 days of the date of order if received after the publication date, 
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REPORT 

NAB Requests Single AM-
Stereo Technical Standard 
The National Association of Broad-
casters, in a recent filing with the FCC, 
stated that a survey of broadcasters and 
receiver manufacturers overwhelmingly 
favored a single standard and that with-
out such a standard manufacturers 
would not produce the necessary re-
ceivers. 

NATESA 31st Annual Convention 
The 31st Annual Convention of the Na-
tional Association of Television Elec-
tronics Services of America will be held 
August 19-23 at Indian Lakes Resort, 
Bloomingdale IL. A business panel and 
technical sessions are scheduled as are 
a golf tournament and a ladies program. 
For more information write NATESA, 
5930 S. Polaski Road, Chicago, IL 
60629. 

Worldwide Introduction of VHD 
Videodisc System Including U.S. 
The timetable for worldwide introduction 
of the VHD Video Disc System was an-
nounced recently by Gary Dartnall, 
President of VHD Programs, Inc. and 
VHD Disc Mfg. Company, joint ventures 
of General Electric Company, Victor 
Company of Japan, Ltd. (JVC), Mat-
sushita Electric Industrial Company, 
and Thorn-EMI of the United Kingdom. 
The VHD (video high density) disc sys-
tem will be introduced in Japan in Oc-
tober, 1981 by JVC and Matsushita with 
an opening library of approximately 100 
titles including movies, music, sports 
and educational programs. Developed 
by JVC, support for the VHD system in 
Japan has been announced by Akai, 
Sansui, Sanyo, Sharp, General, NEC, 
Toshiba, Trio, Mitsubishi Electric and 
Yamaha. 
The U.S. introduction of the VHD sys-

tem will follow in January 1982. The 
system will be marketed under the Gen-
eral Electric, JVC, Panasonic and 
Quasar brand names. Negotiations for 
first run movies, shows and other en-
tertainment and educational materials 
are in progress with the major studios 
and independent producers. In the 
United Kingdom, JVC, Matsushita and 
Thorn-EMI plan introduction of the sys-
tem in June, 1982. 
In addition, Sharp Electronics Cor-

poration has adopted the VHD format 
videodisc for marketing in the U.S. in 
the first quarter of 1982. According to 
Robert Whitehouse, general manager 
of TV/VTR, Sharp Electronics will con-
centrate on the marketing of players 

only, which will be designed and pro-
duced by Sharp Corporation at its plant 
in Tochigi, Japan. Full product specifi-
cations and marketing plans, including 
pricing, will be announced sometime 
later this year. 

RCA Mobile Division Sold 
RCA Mobile Communications System 
has been acquired by TACTEC Sys-
tems, Inc. The activities acquired in-
clude all mobile and portable radio prod-
uct lines, brand names, maintenance 
service agreements, and replacement 
parts. Customer services, purchasing, 
accounting and other staff functions will 
remain at the TACTEC Systems Inc. 
headquarters, a 300,000 square foot 
facility in Meadow Lands, Pennsylvania. 
TACTEC Systems Inc. will continue to 
engineer, manufacture and market 
Product and systems from Meadow 
Lands. Some 350 manufacturer repre-
sentatives and direct salesmen will sell 
domestically. Worldwide marketing ac-
tivities will continue through distributors 
as well as direct channels. Although 
TACTEC Systems, Inc. will continue to 
manufacture the RCA line of TAC brand 
radios for business and commercial 
users, special emphasis will be placed 
on applied research and new product 
development. 

General Electric Promotes VCR 
Training In The South 
General Electric has launched a VCR 
training program that covers the 12 
Southeastern and Western states. The 
two day sessions are designed to give 
the service dealer "hands on" experi-
ence not only in servicing the GE VCR 
machines, but to understand VCR serv-
ice in general. Sencore, manufacture of 
electronic test instruments is assisting 
in the GE program. Because of Sen-
core's belief that training is important to 
the service dealer, Sencore has pro-
vided six complete set-ups of their SC60 
oscilloscope, DVM56 digital volt meter, 
PR57 variable isolation transformer and 
leakage tester, CG25 color bar gener-
ator and VA48 video analyzer for the 
technicians to use in the GE training 
sessions. 
According to Mr. James Painter, At-

lanta Regional Training Manager, the 
sessions are going great, and the tech-
nicians appreciate the training that they 
are receiving. Mr. Painter also stated 
that he appreciated Sencore's willing-
ness to work with manufactures such 
as GE, to promote this valuable VCR 
training to the service dealers. 

RCA Sees $175 Million Industry 
Sales For Projection TV in 1981 
RCA has predicted its entry into the pro-
jection screen TV market will push in-
dustry sales to some $175 million in 
1981. President Arnold T. Valencia of 
the RCA Sales Corp. told a news con-
ference that RCA's planned major mar-

keting effort this year will help shift pro-
jection television from being a curiosity 
in public places to an important new 
video product for the home." RCA in-
troduced in February a one-piece pro-
jection TV with a 50-inch screen for the 
home. The RCA projection TV set will 
have infrared remote control. It features 
a stereo amplifier with 10 watts of power 
per channel feeding the unit's four 
speakers. The model includes video and 
audio inputs so that both a VCR and a 
video disc player-which RCA began 
selling in March-can be connected si-
multaneously to the projection set. RCA 
also announced that five specific growth 
areas will stimulate the video consumer 
products industry to record sales levels 
in 1981. "Remote control television, per-
sonal-size color receivers and projec-
tion TV models, along with the devel-
oping video disc and video cassette 
recorder markets, should lend additional 
strength to a home video business that 
was exceptionally strong in 1980," said 
Jack K. Sauter, vice president and gen-
eral manager of the RCA Consumer 
Electronics Division. He said at the 
opening of the industry's consumer 
electronics show that video consumer 
products in 1981 are expected to reach 
record dollar sales levels "despite the 
prospect of an uncertain economy." 
At the same time, Mr. Sauter said, the 

emergence of the developing video disc 

OPTIMA VALUE SALE 
TO ORDER CALL TOLL FREE 1-800-327-0224 

G.E. SYLVANIA, ZENITH 75% Off LIST NEW-BOXED 

3A3  5 for $10.81  , 6HV5  5 for $23.81 
6BK4  5 for $20.00  6JE6  5 for $22.50 
6CJ3  5 for $10.06  , . 6LB6  5 for $21.63 
6F07  5 for $ 8.13  6LF6  5 for $21.50 
6GF7  5 for $14.25  , 17JZ8  5 for $11.50 

. 6GH8  5 for $ 8.50  . 38HE7  5 for $19.69 
All Tubes Not Advertised, Write in at 75% off 
list. Sleeves Only. Singles 72% off list. 
TRANSISTORS & I.C.'s  MIN.5 
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. . 9-147  $10.50  . Rep. ECG500A  $ 9.95 
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GENERAL 
VEH070 VIDEO HEAD  $49.95 
21/2 Amp 1000 PIV  100 for $ 8.00 

. 15 ft. STEREO HEADFONE Ext  10 for S 4.90 
• STEREO Y ADAPTER % "  10 for $ 4.90 
. 8 ft. 59U F-F 796  . '10 ft 59U F-F 89c 

Quantity Prices Available 
Letters of credit and all checks placed on deposit 
with Bank of Hallandale, FL. VISA/Bank Americard 
& Master Charge accepted. Min. order $75. FOB 
Dania, FL. Catalog $3, refundable upon order. 

SEND CHECK OR MONEY ORDER TO: 

OPTIMA ELECTRONICS 
2022 Tigertail Blvd., Dania, FL 33004 

Phone (305) 920-3550 
TOLL FREE 1-800-327-0224 

Circle No 103 on Reader Inquiry Card 

ET D - May 1981  3 



WALTER H SCHWARTZ 

Editor 

PETER B CREDIT 
Assistant Editor 

RAY ALLEGREZZA 
Contributing Editor 

TOM GRENEY 
Publishing Director 

DON FRASER 
Graphic Design 

MISSY JERSETT 
Production Manager 

LILLIE PEARSON 
Circulation Fulfillment 

On the cover: The dual trace 

oscilloscope is your most 
valuable troubleshooting tool 

except for a good multimeter or 

DMM. This month's cover shows 

time relationships in a counter 

time base. something only 
effectively viewed on a good dual 

trace oscilloscope. 

ELECTRONIC TECHNICIAN/DEALER 

LEADING THE ELECTRONIC 

SERVICE MARKET 

May 1981, Vol. 103, No. 5 

FERTURES 
Dual-trace Scope Techniques 
Essential     18 

FETs, SCRs, etc.    24 

CET Quiz, V 
Kirchhoff's Laws and more    28 

 38 

 40 

Understanding Time Constants 
Be sure you do!   44 

Semiconductor Substitutions, Part II 

Security System Bidding 
Ensuring a Profit 

Intrusion Detectors 
A General Discussion 

DEPOIRTMEATS 
Industry Report 

From the Editor's Desk 

Letters 

Newsline 

Security Viewpoint 

Service Seminar 

Bulletin Board 

TEKFAX 

Test Instrument Report 

Security Products 

New Products 

Classified Advertisements 

Advertising Index 

Reader Service 

3 

 8 

_ 9 

  12 

  13 

  14 

  16 

29 

48 

 50 

 52 

58 

_ 60 

_ 61 

1114.1 A HARCOURT BRACE JOVANOVICH PUBLICATION )'ABP 

ELECTRONIC TECHNICIAN DEALER (ISSN 0192-7175) is published monthly by Harcourt Brace Jovanovich Publications. 
Corporate offices: 757 Third Avenue. New York. New York 10017. Advertising offices 757 Third Avenue. New York. New York 
10017 and 111 East Wacker Drive, Chicago. Illinois 60601. Accounting, Advertising Production and Circulation offices - 1 East 
First Street. Duluth. Minnesota 55802. Subscription rates: one year. $12; two years, $20. three years, $26 in the United States 
and Canada: all other countries, $40. Single copies $1.50 in the United States and Canada; all other countries $4.50. Second 
class postage paid at Duluth. Minnesota 55806 and additional mailing offices. Copyright c 1981 by Harcourt Brace Jovanovich, 
Inc. All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic 
or mechanical including photocopy recording or any information storage and retneval system, without permission in writing 
from the publisher. ELECTRONIC TECHNICIAN DEALER is a registered trademark of Harcourt Brace Jovanovich, Inc 

POSTMASTER: Send address changes to ELECTRONIC TECHNICIAN DEALER. P.O. Box 6016. Duluth. Minnesota 55806. 

4; ETD - May 1981 



will help to revitalize "one of the indus-
try's most valuable assets, the inde-
pendent television dealer." He said this 
particular segment of retailing "has not 
successfully participated in the VCR 
business, mostly by choice." 
In reviewing the anticipated five growth 

areas of the video industry, Mr. Sauter 
forecast: 
Remote control receivers should ac-

count for some 35 percent of all color 
TV unit sales in 1981, a continuing ex-
ceptional growth in recent years. Cur-
rently, remote control sets account for 
one of every four color television sales. 
Projection television receivers will 

amount to approximately $175 million 
in new business for the video industry 
in 1981 as more brand names, including 
RCA, enter the business. "While indus-
try sales are difficult to measure at this 
formative stage of the business, total 
projection TV sales should exceed 
65,000 units as a conservative esti-
mate," Mr. Sauter said. 
Personal-size color sets will become 

increasingly important in 1981 as deal-
ers recognize the multi-set sales op-
portunities represented by nine-inch 
(diagonal) and smaller receivers. Mr. 
Sauter said the more compact size of 
these models will make them more at-
tractive to the consumer for use in the 
bedroom, kitchen and office. 
Video cassette recorders will continue 

their upward growth pattern exceeding 
the million unit sales level for the first 
time in 1981. Portable VCR units in par-
ticular will take an increasingly larger 
share of the business, "stimulating color 
camera sales in the process," Mr. Sau-
ter said. 
Video disc players will achieve na-

tional distribution during the year, set-
ting the stage for subsequent explosive 
growth of an affordable new product that 
will be the most important addition to the 
predicted "video age of the 1980's." 
RCA expects to sell some 200,000 
VideoDisc players bearing its brand in 
1981, he said. 
Mr. Sauter said the principal product 

of the industry's video business, color 
television, should again reach the 10-
million unit sales level in 1981. Color 
TV, stimulated by improved perform-
ance and features, will continue to be 
an excellent value in today's economic 
environment. Industry sales of black-
and-white receivers are expected to 
reach 6 million units this year. "While 
the vigorous growth elements are in 
place for a video explosion in this dec-
ade, I doubt that this will happen unless 
we have full support of the retail uni-
verse, particularly the independent tel-
evision dealer. At the same time, re-
tailers need a product like the video disc 
to make their customers aware that they 
are truly in the video business," Mr. 
Sauter added. "While manufacturers 
can develop new products, much de-
pends on the television dealer making 

a commitment to be a leader in the video 
market of the 1980's." He said, "A ca-
sual participant simply will not share in 
the growth that lies ahead." 
Mr. Sauter urged independent TV 

dealers to consider dedicating mean-
ingful areas of floor space, investing in 
sales training and to be more active in 
promoting the new video products. "If 
they do not establish themselves as re-
spected video dealers, then the obvious 
alternative is to sell the commodity items 
of the business and settle for the thin 
profits tiat go with commodity selling." 

Fourth Telephone Satellite 
Launched 
The fourth and last Comstar commu-
nications satellite will round out an era 
of high-performance long-distance tele-
phone service when it was launched at 
the end of February. The four Comstar 
satellites, owned and operated by COM-
STAT General Corporation, are leased 
to American Telephone & Telegraph 
Company and are used jointly by AT&T 
and GTE Satellite Corporation. They 
provide telephone circuits, WATS and 
private line services to their customers. 
Hughes Aircraft Company's Space 

and Communications Group, El Se-
gundo, Calif., built the satellites. The first 
was launched in May, 1976, and the 
second the following July. The third was 
launched in June, 1978. The fourth was 
held on the ground as a spare. Despite 
their relative age in the fast-developing 
satellite communications industry, the 
Comstars are still regarded as having 
high-performance capability. Each has 
capacity to carry up to 18,000 simulta-
neous two-way telephone calls. They 
serve the United States, including Ha-
waii and Alaska, as well as Puerto Rico. 
The satellites also carry television serv-
ices to Hawaii and Puerto Rico from the 
continental United States. 
The satellites are linked to earth sta-

tions operated by AT&T and GTE Sat-
ellite Corp. Four of the earth stations are 
owned and operated by AT&T's Long 
Lines department and are located near 
San Francisco, Chicago, Atlanta and 
New York. Three are owned and op-
erated by GTE Satellite and are located 
near Los Angeles, Tampa and Honolulu. 
One in Puerto Rico is owned and op-
erated by an International Telephone 
and Telegraph Company subsidiary and 
another, located near Anchorage, is 
owned and operated by Alascom. Corn-
stat General maintains control of the 
satellites from a control station near 
Washington, D.C. 
Although the Comstar is the last of its 

series, AT&T has ordered from Hughes 
three advanced communications satel-
lites, designated Telstar 3, to succeed 
the Comstars. The new AT&T satellites 
are based on the HS 376, Hughes' new-
est communications satellite spacecraft. 
The AT&T order includes tracking, con-
trol and other ground equipment to be 

used in conjunction with present AT&T 
facilities. The first Telstar is scheduled 
for launch in 1983. Like their predeces-
sor Comstars, the Telstar 3 will bring 
long distance telephone and other com-
munications services to their customers. 
The Telstar 3 satellites each will have 
capacity for up to 21,600 telephone calls 
and are designed for a 10-year lifespan 
in orbit. 

Third Party Computer Mainte-
nance Increasing 
Servicing and maintaining computers 
may be less glamorous than other ac-
tivities in the fast moving computer in-
dustry, but offers many opportunities 
according to a new report by Frost & 
Sullivan Inc., New York City. 
The third party computer mainte-

nance market in the U.S., said to be 
nearly $400 million in 1980, is increasing 
about 15 percent a year and should 
reach $620 million in 1985 (constant 
1980 dollars), says the 244-page report, 
entitled "Third Party Computer Main-
tenance Markets," the projections of 
which are roughly as follows: 

MARKET SECTOR  1980  1985 

Mainframes 

Minis 

Peripherals 

Terminals 

40 

60 

135 

155 

(Constant 1980 $Millions) 

52 

92 

210 

265 

The industry has fragmented around 
the above categories. Some companies 
maintain only IBM equipment, for ex-
ample; others service only minis or only 
data terminals. Others only refurbish 
and reconfigure used computers. Many 
are regional in scope. 
The statistics indicate : By the end of 

this year, some 1.2 million business and 
scientific computers, worth about $75 
billion will be in place. All must be main-
tained. About 90 percent of the users 
choose maintenance provided directly 
by the computer manufacturer. 
The remaining 10 percent of end 

users—comprising the third party main-
tenance market—are served by the in-
dependent maintenance firms in one of 
two ways: 
a. Directly by third party maintenance 

firms which reportedly account for 68 
percent market share. 
b. Firms operating in the name of the 

manufacturer, which represent the re-
maining 32 percent market share. 
Moreover, service to end users pro-

vided directly by third party maintenance 
firms, already twice the market size of 
the manufacturer oriented sector, will 
increase more rapidly, according to 
Frost and Sullivan. This sector is also 
"more profitable and easier for an in-
dependent service firm to manage," the 
report adds. ETD 
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SERVICE :Emu= 
ADMIRAL 

Chassis H10. Horizontal sync weak, horizontal roll. Zero 
volts at pin 9 of 6JW8, low voltage at pin 3. To correct: Replace 
R129, 100K ohm resistor (Sams 949). Gary Summerland, 

CET. Youngstown. OH. 

MAGNAVOX  

Chassis T950. Insufficient vertical sweep. Vertical linear 

control reacts as if it were a vertical hold control. To correct: 
Replace R-514, 82K ohm 1 watt resistor (resistor increased 

in value to around 500 K ohm). Jerry Harris, CET, Stillwater, 
OK, 

Chassis T981,982,985,986,987,991,995, installing correct 
retrace capacitor—When installing a new retrace capacitor 

in the horizontal output section of a color TV chassis, it is very 
important to use an exact Magnavox replacement part. This 

practice should be followed on all current and older chassis 
as well. The value of this capacitor is critical because it forms 

part of a resonant circuit along with the deflection yoke and 
the horizontal output transformer. An incorrect value of ca-

pacity here can detune the horizontal output stage enough 
to cause the CRT voltage to rise to an excessive value. This 

capacitor also has a safety function. Two separate leads are 
attached to each plate which provide a dc path for collector 

current through one plate and emitter current through the 
other plate. In the event the capacitor should open, the dc 

paths to the horizontal output transistor open and high voltage 
shuts down. The following is the part number of the retrace 
capacitors that should be used for the current chassis. Note 
especially the differences in group numbers. 

Chassis Use Capacitor 

T981  250663-11 

T982  250663-13 
T985  250663-14 

T986  250663-13 
T987  250663-13 

T991  250663-5 
T995  Use horizontal retrace/screen module, 

Part No. 703647-6 

RCA  

Handling integrated circuits—Thoughtful handling proce-

dures and some inexpensive equipment can go a long way 

towards reducing static electricity damage to integrated cir-
cuits. Basic principles are the frequent discharging of static 
electricity from the human body and other objects and avoid-
ing the use of static producing accessories. The following 
procedures are effective in reducing the possibility of inte-
grated circuit damage due to static electricity: 
1. Just before touching any component or module, touch 

the metal chassis (observe line isolation precautions) to en-
sure your body is not statically charged. 

MI 

Call your Zenith distributor now 
for a special limited-time-only 

introductory offer on ZIP — 
Zenith's Instant Parts Program! 



2 When removing circuit boards or modules from the chas-
sis, place them on a conductive surface such as aluminum 
foil. Do not place them directly on the floor, carpet. workbench 

or TV cabinet. 
3. Touch the metal chassis (observe line isolation precau-

tions) just before picking up a module or component for in-

sertion. 
4. When removing or replacing integrated circuits, grounded 

tip solder irons are absolutely essential. 
5. Some "solder suckers" generate up to 20,000 volts of 

charge when triggered and should not be used. Even when 
the IC being removed is known to be bad, a solder sucker 

can generate enough static to damage other components on 
the board. Anti static suckers are available and are essential 

for IC work. 
6. Replacement integrated circuits are packaged in con-

ductive foam or with aluminum foil. Do not remove the IC 

from its protective package until it is ready to be used. Just 
before removing the IC, touch the conductive foam to the 

chassis or circuit board into which it will be inserted. This can 
be done by touching the board with one hand and the con-

ductive package with the other. 
7. Try to minimize motion when handling unpackaged in-

tegrated circuits. When seated, the simple action of lifting 

your feet from the floor can generate static electricity. Clothes 
really generate static electricity when brushed against other 

objects. 
8. Do not use freon propelled sprays on the circuit boards 

or chassis. Freon sprays can generate more than 5,000 volts 
of static electricity. Even when an IC is in a protective package 
or soldered into a circuit board, a freon propelled spray can 

generate static electricity which could damage internal corn-

ponents not directly connected to the IC pins. A short bristle 
brush (1/2 inch or 1.25 centimeters) with a metal handle is 

a safer method of clearing debris. 
9. Defective components should be returned in a con-

ducting package. not in plastic boxes or plastic envelopes. 
Aluminum foil is an effective packing material. 
In situations where the above guidelines are in conflict with 

safe operating procedures, the safety rules come first. Com-
ponents and TVs can be replaced, people cannot. 

SYLVANIA 

Chassis E21, no sync, oscilloscope displays loss of sync 

signal. To correct: Replace defective coil L-408 (located off 

of sync IC). Scott Leibrand, CET, Des Moines, Iowa. 

TRUETONE 

Chassis 2DC2063. No raster, sound okay. No high voltage. 
capacitor connected to 6KD6 tube defective. To correct: Re-
place defective circuit breaker (note: resistor inside of circuit 
breaker which connects to cathode of 6KD6 open) also check 

for possible open horizontal centering control. Replace if de-

fective. Pete Mikita, Strutters, OH. 

ZENITH  

Chassis 20XIC38, picture dark, picture appears negative. 
To correct: Replace defective coil L-7. Located off of pin no. 

7 of 6KT8 cathode follower. Manual DeLaRosa, CET, Monro 

Bay, CA. ETD 
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Slow-moving stock numbers are periodically replaced with new, more popular 
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THE 
EDITOR'S 
DESK 

This month I am going to tell you how to run your business, which I'm 
sure will be welcome. I want to discuss several points you may have 
heard before but which I feel need constant repetition. These ideas are by 
no means original with me but have recently come up in discussions with 
various people in or related to the service industry. 

First for those of you who are service only: seriously consider selling a 
respectable line of television and perhaps compact audio. You have a foot 
in the door with many of your customers: I am sure you have been asked 
to recommend a replacement for that economically unrepairable color 
television or stereo receiver/eight track player. Why not sell it? I have 
found at least some distributors willing to sell to a dealer on a small lot 
basis and willing not to try to load him with excessive stock. You may 
have to look, but one or the other brand, is probably available to you at 
the rate of only a few pieces per month mostly on an order when needed 
basis. Check into it. 

Then there is the matter of professionalism. I find that IBM charges in 
this area $54/hr, one hour minimum, plus 23 cents per mile, plus parts for 
service calls for an electric typewriter. How does IBM get away with it? A 
major factor is professional appearance. The IBM technician wears a 
business suit and tie and carries his tools in an attache style tool case. He 
looks professional. How about trying a comparable approach—including 
the $54/hour charge. Wear slacks (washable) a blazer and a tie. Buy a 
new attache style tool case. Fully equipped for service calls it will cost 
several hundred dollars if you include a color bar/pattern generator, a 
DMM and perhaps a miniscope, but it is impressive. Use a dropcloth and 
otherwise conduct yourself confidently and competently. 
Unfortunately the technician's image is nearly the opposite of this. I 

talked to a major distributor recently who said of his customers, "those TV 
technicians are a bunch of slobs" and he doesn't sell clothing or razor 

blades. You are all as good, probably better and more trained technicians, 
than the office machine technicians. IBM is very successful; how do you 
argue with that? 

Further: ET/D did a readership survey recently. While most of our 

readers, being among the most progressive in the industry, appear to 
have well equipped and stocked service facilities, some apparently do not. 
If you are among the underequipped and your excuse is that you cannot 
afford to update, you are probably in the wrong business. If you don't have 
enough business to make modern efficient service and troubleshooting 
methods and equipment pay, you are simply hurting yourself by spending 
too much time making too little money. If you are a good technician, get a 
job that can pay you a living wage! 

Another suggestion: check into your local association and the national 
associations. Some shops belong to all of the national associations as well 
as their local organization. At the value of today's dollar this is not 
expensive, and there is a vast amount of both business and technical 
experience and knowhow there for you to absorb. The average shop 

owner/technician is so independent it hurts—both himself and his fellows. 
You are not giving this up by associating with NETESA, NESDA, ETA-I, 
etc., but possibly stand to gain tremendously. Don't you wish you had the 
power of AMA or the Bar Association? 

Sincerely, 

4v,cit 
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LETTERS 
CET 
/ just received the January issue of ETI 
D. I was somewhat surprised but also 
gratified to see that some people, spe-
cifically you and your staff and Mr. Eg-
ner, CET, recognize the importance of 
upgrading the Electronics Technician 
to a level where his expertise and 
professionalism should be. The Certi-
fication Exam is one stepping stone in 
that direction. Another stepping stone 
would be to get together with other 
Technicians and pool the information 
and experience of each for the good 
of all. 
Congratulations, on the article, to all 

concerned and keep Certification of 
Tech's vital. 
Michael J. Chapman, CET 
The Professional Electronics 
Technicians Association of Pa. 
435 Oak St. 
Scranton, PA 18508 

WHERE WAS JANUARY? 
I have been a subscriber to ETID since 
1976 and have been reading letters of 
subscribers saying they can't wait to 
receive your latest TEKFAX manuals. I 
am happy to report that I belong to the 
list, except the last issue I received was 
TEKFAX #112 back in '76. 
It is now January 29th and 1 am still 

awaiting your January issue. This late-
ness has been going on since 1979. 
I would appreciate any measure of 

action from you to get me up to date 
with TEKFAX manuals and help me re-
ceive the magazine on my door step in 
time. 
Ronnie J. Camilleri 
30-80 43 St. 
Astoria, NY 11103 
Editor: Production problems, new type-
setting equipment problems delayed the 
January issue of ET/D. I have been as-
sured most of these problems have 
been remedied. Several back issues of 
TEKFAX are still available, 112, 114, 
115. 

HELP NEEDED: 
We need a flyback Part No. 15-097079 
for Western Auto, Truetone Model Num-
ber M1C4212A27 color table TV. 
VZ12032A stamped on original trans. 
Please send cost of transformer and 
UPS shipping charge. 
Bill Schaf 
Action TV Service 
88 Locust Park 
Albany, NY 12205 

Dial Glass for Magnavox Stereo, Part 
#1512490006. Will be more than glad 
to pay whatever charges are neces-
sary. 
Pat's TV Service, Inc. 
1034A Park Blvd. 
Massapequa Park, NY 11762 

I need a schematic for an RCA stereo 
radiolphonoltape deck which is out of 
print. The Sams Photo facts No. is 
MHF36. If one of your readers has it, 
I would like to buy a copy. 
Thank you. 

John W. Walker 
8411 Oakford Drive 
Springfield, VA 22152 

TECHNICAL INFORMATION: 
Many of the letters to the editor are for 
technical information relating to specific 
equipment. I would like to suggest to 
your readers, the possibility of using 
their local central or regional libraries 
as a possible resource center. Many of 
the central or regional libraries have 
Photofacts in their reference section 
that copies can be made from. A quick 
phone call can sometimes save time 
and money. 
I personally have approximately 150 

service manuals on surplus test equip-
ment. Inquiry should be sent to R. 
Wongwai, 91-1182 Kauiki St., Ewa 
Beach, Hawaii 96706 and include a 
S.A.S.E. 
Roland J.J. Wongwai, AV Tech III 
Ewa Beach Community-School Library 
91-950 North Rd. 
Ewa Beach, Hawaii 96706 

Editor: For parts information write the 

EIA for its Consumer Electronics Serv-
ice Technician, Replacement Parts 
Handbook, it's free. Write: Consumer 
Electronics Group/Electronics Indus-
tries Association, 2001 Eye St. N.W., 
Washington, DC 20006 

OTHER SERVICE AREAS: 
The precise presentation of the Service 
Seminar is well received. The format 
provides a means of easily removal and 
placing on a card file for future refer-

ence, or even assembling into a loose 
leaf book. The publishing business 
must be interesting. Trying at all times 
to properly balance the advertising to 
reader interest in order to continue the 
project. From the standpoint of serv-
icing TV's at a $35.00 per hr rate is 
becoming impossible. On the other 
hand electronic calculators such as the 
IBM, Singer, Friden 1160 etc. would be 
more in line. But presently no such in-
formation is being covered by your pub-
lication. Dec. '80 has a short description 

ETID - May 1981 / 9 



Now you've got us 
where you want us... 
right in the palm 
of your hand! 

First practical, 
personal size 
microfiche reader. 
Installation 
schematics 

Micro Forty Four. Puts a world of information at your fingertips--on service calls, in the field, 
outside office or in home. And, naturally, it comes from the leading manufacturer of micrographic 

readers. The design is a marvel of simplicity. Flip up viewing hood and our advanced optical 
system projects a bright, clear image on the full 5-1/2 " diagonal screen. Operates on batteries, 

110V or car lighter. Weighs less than 1-1/2 lbs. Fits a tool case. MICR O D ESI G N 
Micro Forty Four is a small miracle, ideal for service per-

DIVISION of BELL te NCNVELL CO 

sonnel Call or write now for information on the affordable  857 W. State Street 
new personal size Micro Forty Four Reader from Micro  Hartford, Wisconsin 53027 
Design: the Reader Leader (414) 673-3920 

Circle No. 105 on Reader Inquiry Card 

When you price 
by "The Book 
everyone 
benefits! 
Eliminates under-
charging.. controls over-
pricing...treats both 
customer and shop 
owner fairly! 

The Parts Pricing Book 
Lists over 200 pages ot 
current parts prices for 
instant reference. 
Computerized with automatic 
up-dating service. 

The Labor Pricing Book 
The new 4th Edition will expand your 
business mind as never before! 
Greatly simplified while being expanded 
to include all the new products, as 
well as the traditional. $29 50. 

CALL TOLL FREE: 800-228-4338 
8/5 C.S.T. MONDAY/FRIDAY 

tv Errodio 

tech's guide 
to pricing 

sperry tech 

Each book is 
a great 
time saver! 
Pricing parts 
and labor from 
ONE BOOK 
...together 
they're 
fantastic! 

inc. P.O. Box 5234 Lincoln, Nebraska 68505 

of the TRS-80. But only as a sales angle. 

How come no mention is made of the 
service angle that the technicians may 

be interested in? 
Time marches on, if we are not care-

ful, we are likely to be trampled by its 

passage unless we keep in step. Radio 

used to be the only market. Then came 
TV. Now it is computers. Is ETD so 

specialized that there is no room for the 
newest electronic application? 

Are one or two ads such as on page 
25 sufficient renumeration? Or would 
it be more perpetuating to the ET ID ex-

istence to enter the field on its own? 
Being non union all my life, I do not 

see any advantage of being too spec-

ialized. Sooner than appreciated, it be-
comes like hardening of the arteries. 

Then heart attack. 
Why become so automated that you 

react only as a zombie? I always did 
enjoy the challenge of a new job. Never 

the apprehension of losing an old one. 
Let's see what effect this much gab has 
on the near future. 

H. Johnson, Electronic Enterprises 
84 860 D Farrington Hwy. 

Waianae, HI 96792 

Editor: The magazine business is inter-
esting and trying and sometimes like 
most anything, also boring. However— 
$35.00 per hour may be quite reason-
able for TV service; a television receiver 
is as complex as much office equipment. 

Competition and huge volume keep the 
initial cost down but should not depress 

the cost of repair unless you the service 
technician, wants to in effect, make the 

manufacturer look good. If it should cost 
$50.00 to repair a $68.00 B&W TV re-
ceiver tell the customer; don't hurt your-
self! 
ET/D is examining new areas of serv-

ice, witness the present coverage of 

security electronics which will be more 

specific as time passes. We hope to 
have closed circuit TV articles, (it is often 
quite different from broadcast TV). We 
are looking into computer service; third 
party computer service is about 10-15% 
of the computer service business and 

will grow in volume, if not percentage. 

BOUQUETS TO WILLIAM JOSEPH: 

Keep up the great work. I really enjoy 
E.T.D. and especially the management 

articles by William Joseph. It's a pleas-
ure to read a writer who is an obvious 

expert in our business and who can 
write in such a way that anyone can 
understand his points. I'm just a tech-
nician now, reading the boss's copy, 
but I'm planning to go into business for 
myself soon. Raul Perez LTD 

Circle No. 106 on Reader Inquiry Card 
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SYLVANIA I 013  
FROM ONE GREAT COMPANY 

TO ANOTHER 

The only thinc we've changed is our corporate name. 
You will still receive the same high quality products 
that Sylvania has offered for over a half century — 
see your local distributor for all the details. 

PhilipsECG 
RECEIVING TUBES • ECG SEMICONDUCTORS • COLOR PICTURE TUBES • 
DATA DISPLAY TUBES • SPECIAL PRODUCTS 

A North Amen :an Ph/ups Company 



Announcing the Philips ECG 
"Reach for the Rainbow" 

Sweepstakes. 
You could grab a week in Hawaii. 
Philips ECG's new "Reach for the 
Rainbow" Sweepstakes makes it 
easier to be a winner than ever 
before, because there are three 
ways to enter, and there will be 
guaranteed winners from every 
state.* 

To enter, just send an entry form 
(available from your local 
distributor) to Philips ECG 
Sweepstakes Award Headquarters, 
PO. Box 4900, Fenton, MO 63026, 
attached to any of the following: 

5 Sylvania receiving tube address 
tabs —one entry 

5 Sylvania semiconductor address 
tabs or bags —one entry 

1 Sylvania color picture tube 
serial label —ten entries 

There's no limit to the number of 
times you can enter. And there's no 
limit to the number of times you 
can win. 

FIRST PLACE—(1 winner) 6 days 
and 5 nights in Hawaii for 2. 

SECOND PLACE—(4 winners) 
Puch moped or choose from 
1700 other awards. 

THIRD PLACE —(5 winners) Toro 
self -propelled rotary mower or 
choose from 1500 other awards. 

FOURTH PLACE—(50 winners) 
McCulloch power chain saw or 
choose from 660 other awards. 

FIFTH PLACE—(100 winners) 
Black & Decker Workmate or one 
of 36 other awards. 

SIXTH PLACE—(300 winners) 
Royal desktop calculator or one 
of 36 other awards. 

SEVENTH PLACE—(700 
winners) Weathercaster vest or 
one of 36 other awards. 

EIGHTH PLACE—(1,000 
winners) $5 rebate from Philips 
ECG, Inc. 

• 1,. 

•1...... 

All entries must be postmarked by 
midnight, August 31, 1981. 

Ask your local distributor for all the 
details. 

Then, when you reach for the 
components you trust, you just 
might grab a week in the sun. 

PhilipsECG 

2,160 
awards 
in all! 

• The Philips ECG "Reach for the Rainbow" Sweepstakes is 
available only to dealers and service technicans 
Employees of Philips ECG, Inc its authorized distributors 
or their advertising agencies are not eligible to participate 
No purchase required Reasonable facsimile accepted Void 
where prohibited by law 

A North American Philips Company 



MOULIN 

DOW JONES SELECTS ANTIOPE TELETEXT FOR CABLE SYSTEM 

Dow Jones & Co. has selected the French teletext system, Antiope, 
for its first installation of a teletext-type home information 
service on a cable TV system.  That announcement was made by Antiope 
Videotex Systems, Inc. which is supplying the unique Antiope trans-
mission system, DIDON, the Antiope language, and a complete editing 
and encoding console.  The teletext service will be installed as an 
added feature for some cable subscribers in Danbury, Conn., where 
the Danbury News Times, which is in the Ottaway Newspaper Group - 
a subsidiary of Dow Jones - already provides a 24-hour cable news 
service on a channel leased from Teleprompter.  Dow Jones plans to 
offer 100 pages of information on the Danbury system, including 
financial news and consumer information, weather and traffic 
reports, sports results, a dining guide, local news, and special 
features like a community bulletin board. 

RCA DROPS AUTOSOUND 

Citing "long & continuing deterioration" of the new car market, RCA 
said Distributor & Special Products Div. is phasing out of auto-
sound business, dropping car radios, tape players, CBs & acces-
sories.  DSPD has been selling car stereo since 1970.  Company said 
75% of its autosound sales have been through new car dealers.  For 
last 2 years, RCA's annual report has noted that autosound has been 
earnings drain.  Decision ends hardware involvement of all 3 com-
panies that launched today's autosound business with introduction 
of 8-track tape player in 1965.  System inventor, Lear Jet, left 
business in early 1970s; Motorola, first hardware licensee, sold 
all but OEM segment of autosound business last year.  While RCA's 
Consumer Electronics Div. dropped all audio products in 1974, 
company continues in tape arena through RCA Records. 

SONY ANNOUNCES FIRST QUARTER RESULTS 

Sony Corporation announced consolidated results for the first 
quarter which ended January 31, 1981.  Sony's consolidated net sales 
for the first quarter reached an all-time high as compared with all 
previous first quarters.  Consolidated net income also recorded an 
increase compared with the high level of the same period of the 
last fiscal year.  However, consolidated operating income for the 
same period declined.  During this first quarter, the yen value 
showed a sharp rise in comparison to its value during the first 
quarter last year, resulting in a substantial negative influence on 
the book value of consolidated net sales, which also caused a cor-
responding rise in the cost ratio.  However, these negative influ-
ences were offset by the substantial growth of sales in terms of 
unit volume in Sony's major product lines, including such unique 
products as the Walkman stereo cassette player, the Betamax, and 
other video equipment.  Another offsetting factor was the result of 
substantial translation gains arising from the conversion of the 
financial statement of the company's overseas subsidiaries into yen 
and also currency exchange gains due to forward contracts. 
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SECURITY 
VIEWPOIAT 

Licensing laws for alarm installation companies are on the upswing! A 
growing number of states are requiring alarm installing companies to pass 
a variety of tests to show competence in regard to the installation of home 
and commercial security systems. 

And if you have either recently entered, or intend to enter this business, 
you should check your state's laws concerning licensing, as they vary from 
state to state. 
Basically, the licensing law was adopted to quell the growing number of 

"fly-by-night" operators who were in business on a Monday, and out of 
business by Thursday. 

Not only were consumers cheated out of monies and services, but these 
unscrupulous members of the alarm community created an avalanche of 
bad will concerning the industry in general. 
Generally, the licensing laws require the following: 
• That the applicant demonstrate a good working knowledge of alarm 

systems and alarm installations. 
• That the applicant is of good moral character (this has caused some 

problems in the industry; applicants can understand that due to the nature 
of the job, their backgrounds must be checked but feel that in some 
instances this has been an invasion of their privacy). 
• That the owner of the alarm company will be responsible for the 

licensing of each installer in his employ. 
What has happened is that in some states, if the owner of the alarm 

company can come up with the initial fee for himself and his workers he is 
almost assured of receiving his license to operate. 
In other states, things are not quite so easy, and as a result the industry 

is currently attempting to come up with some uniform requirements for all 
involved in installation. 
The state of North Carolina (whose licensing procedures are regulated 

by the Private Protective Services Board) recently passed legislation that 
now distinguishes between hard-wire companies and wireless. 
In North Carolina, if your business offers both services, you need two 

separate licenses! 
A recent past president of the North Carolina Alarm Systems 

Association told ETID that the Association felt that the licensing was a 
good thing, mainly in the protection of the consumer. 
Currently, in that state, if someone is caught operating without a license, 

a fine of up to $5,000, and a jail sentence could be imposed on the 
offender. 
While in favor of the licensing principle, the NCASA is not very pleased 

with the distinction currently regulating hard-wire and wireless. But as long 
as this particular law is on the books they have to live with it. 
I strongly suggest that you make sure you are aware of the laws that 

may regulate your business. For like them or not, you have to live with 
them. 
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BULLETII1 
BOAR 

The new B&K-Precision Industrial Test 
Instrument Catalog, BK-181. featuring 
more than fifty instruments, is now 
available free from Dynascan Corpo-
ration. The 44-page catalog features a 
broad range of high-quality test instru-
ments for engineering, production line, 
MRO and other industrial applications. 
Each catalog product description in-
cludes a detailed specification section 

and helpful applications information. 
New products include a 100MHz quad-
ruple trace scope; a portable. dual-trace 
mini scope; an autoranging microcom-
puter controlled DMM; autoranging ca-
pacitance meters; a bench top DMM; 
and new 300MHz scopes. Additional in-
struments featured include frequency 
counters, analog multimeters, function 
and RF signal generators, digital and 
pulser probes, semiconductor testers, 
power supplies, instrument probes and 
cables, carrying cases and other ac-
cessories. The entire line of instruments 
described in the B&K-Precision indus-

trial catalog is locally stocked at leading 
distributors throughout North America. 
Selected products are stocked at dis-
tributors worldwide. Most products are 
available for the off-the-shelf delivery. 
Circle No. 118 on Reader Inquiry Card 

TRW RF Semiconductors has pub-
lished a large-format, 12-page short-
form catalog, number 503A, that lists 
basic specifications for 156 compo-
nents. Ten categories of products are 
shown, along with photographs and en-
gineering drawings of each package 
type. There is an alphanumeric index 
and a cross-reference table. Copies are 
available from any TRW RF Semicon-
ductors sales office or authorized dis-
tributor. 
Circle No. 119 on Reader Inquiry Card 

A. W. Sperry Instruments Inc. has is-
sued a new comprehensive full line, 
short form catalog and price sheet. 
The short form catalog (MES-200) con-
tains detailed specifications for the A. 
W. Sperry line of Digital and Analog 
Snap-Around Ammeters, Digital and 
Analog Multi-Testers, Insulation Test-
ers, Voltage Indicators, and accesso-
ries. The accompanying price sheet 
(RPL-18C) lists the suggested trade 

prices along with instructions on how to 
purchase A. W. Sperry Instruments. The 
catalog and price sheet can be obtained 
through your local stocking distributor 
or by contacting A. W. Sperry Instru-
ments Inc. 
Circle No. 120 on Reader Inquiry Card 

Digital Electronics Troubleshooting 
by Joseph C. Carr, a self-study guide 
primarily aimed at technicians already 
in the field of electronics who want to 
learn something about digital circuits 
has just been published by Tab Books 
Inc. The guide begins with an overview 
of digital electronics and ends with a 
discussion of common repair problems 
and how to service various types of dig-
ital equipment. In between chapters 
cover such topics as digital IC families, 
logic gates, flip-flops, registers, data 
conversion, and test equipment for dig-
ital equipment. 

Circle No. 121 on Reader Inquiry Card 

A new power semiconductor cross 
reference guide has been published by 
the semiconductor division of the West-
inghouse Electric Corporation to pro-
vide users with a source for determining 
replacement devices of the same cur-
rent and voltage ratings. The guide coy-

TECHNICIANS WHO USED TO BUY THE BIG NAME 
NOW BUY THE BIG NAME IN LOW PRICE 

ERS 152   '1.20 
ERS 154   '1.80 
ERS 165   '3.35 
ERS 180   '4.40 
ERS 195A   '2.00 

EXACT 
REPLACEMENT 

SEMICONDUCTORS 

O R O 
Smart technicians who want Exact Replacement Semicon-
ductors with prices that let them in on the profits are turning 
to ERS. A new and comprehensive series of guaranteed qual-
ity semi's directly distributed by MCM. ERS prices are lower 
because MCM cuts out the expensive middleman, and most 
parts are sent right to you United Parcel within 24-hours of 

TM 

ERS 236   '2.30 
ERS 238   '4.35 
ERS 291   '1.30 
ERS 703A   '1.35 
ERS 712   '2.25 

your call on the toll-free hotline. And ERS quality is backed 
by a replacement or money-back guarantee. 
Let yourself in on the profits. Order ERS directly from MCM 

today, or call and ask for our complete ERS replacement 
parts list. 

Circle No 107 on Reader Inquiry Card 
Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery. 

1-800-543-4330 1.4. ig111 01111 1-800-762-4315 
National Watts  ELECTRONIC PARTS Ohio Watts  ETID - May 1981 I 15 



ers all rectifiers, transistors, SCR's and 
assemblies available from Westing-
house as well as 10,000 part numbers 
from JEDEC, Westinghouse and other 
suppliers. All are cross-referenced to 
Westinghouse part numbers. As with 
cross reference guides, the user must 
determine substitution acceptability by 
reviewing the electrical and mechanical 
characteristics of a given device. Copies 
of the "Westinghouse Power Semicon-
ductor Cross Reference Guide" may be 
obtained by contacting the Semicon-
ductor Division, Westinghouse Electric 
Corporation, Youngwood, Pa., 15697. 
Circle No. 122 on Reader Inquiry Card 

The second edition of Electronic Com-
munications by Dennis Roddy and 
John Coolen has just been published 
by Reston. The text covers in consid-
erable detail communications funda-
mentals, circuits, modulation, transmis-
sion and radiation, and systems, 
including data transmission and line 
communications. The level of treatment 
presupposes a detailed (but not com-
plex) knowledge of electronics, math, 
and basic electric circuits, such as would 
be presented in an electronics technol-
ogy program at the junior college level. 
Up to date information regarding inte-

grated circuits and special transistor 
packages specifically intended for com-
munications circuits have also been 
added to the second edition. 
Circle No. 123 on Reader Inquiry Card 

Electronic Techniques: Shop Prac-
tices and Construction, has just been 
published by Prentice-Hall. The second 
edition was prepared to reduce the gap 
which exists between industry and an 
eductional environment in the layout 
and fabrication of electronic packaging 
with its almost exclusive reliance on 
printed circuits. New material added to 
the second edition reflects current in-
dustrial practices in the fabrication of 
printed circuits. Additional subjects in-
clude dry-film laminating, tin-lead elec-
troplating techniques and double-sided 
printed circuit layout and fabrication. 
The second edition provides a realistic 
approach for developing skills in the 
planning, layout and construction of 
electronic equipment. 
Circle No. 124 on Reader Inquiry Card 

A new four-page DMM selector guide 
is now available from Keithley Instru-
ments, Inc. The guide is designed to 
help users choose the right instrument 
for the job, and covers ten cost-effective 

service DMMs priced from $115 to $595. 
Two of Keithley's most recently intro-
duced instruments, the Models 135 and 
176, are included. The eight other serv-
ice DMMs covered in the Selector Guide 
offer a wide variety of capabilities. A 
user may choose from features such as 
TRMS or ac averaging, extended cur-
rent range, analog output, IEEE-488 in-
terfaceability (three models), two or four 
wire input and microprocessor signal 
conditioning. The guide also includes a 
full line of accessories to extend the 
capabilities of all Keithley DMMs. 
Circle No. 125 on Reader Inquiry Card 

Switchcraft, Inc. has published a new 
36-page catalog on audio and general 
purpose connectors and ac recep-
tacles. The catalog (No. C502f) in-
cludes product descriptions, full engi-
neering specifications, detailed 
drawings, and mating charts showing 
connecting compatibility with similar 
products. The catalog includes such 
Switchcraft products as Mini "Q-G" min-
iature connectors and accessories; "0-
G" audio connectors including a variety 
of panel and wall plate receptacles, 
adapters, inserts and accessories; "Slim-
Line" audio connectors and accesso-
ries; various other microphone connec-

Price Without Sacrifice. 
HITACHI V-302B &V-152B 
Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $735. Our V-152 B 15MHz model includes un-
precedented sensitivity (1 mV/div.)...10X sweep magnif-
ication...front panel X Y operation...trace rotation...Z-axis 
input...and more. Need greater bandwidth? Our V-302B 
model is the only 30MHz dual-trace scope with signal delay 
line priced uncle) $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too. (As you'd expect from a 
manufacturer with over 20 years of experience "outscop-
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2-year warranty...the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details. 

Hitachi••,The measure 
of quality. 
• V-152B 15 MHz Dual Trace . . . $735* 
• V-302 B 30 MHz Dual Trace . . $995* 
*Probes included. 

HITACHI 
Hitachi Denshi A merica.Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516) 921-7200 

Circle No. 108 on Reader Inquiry Card 

16 / ETID - May 1981 



tors, CB connectors, and phono plugs 
and jacks; as well as ac receptacles for 
electrical/electronic applications. For a 
copy of the Connector Catalog C502f, 
write to Switchcraft, Inc., 5555 N. Elston 
Ave., Chicago, IL 60630. 
Circle No. 126 on Reader Inquiry Card 

Continental Resources, Inc. has just 
published its new 1981 Electronic In-
strument Rental Catalog which con-
tains descriptions of over 1500 elec-
tronic test instruments available for 
monthly rental. The 64-page catalog 
offers full specifications and monthly 
rates for the latest model test and meas-
urement equipment from leading man-
ufacturers. Included are oscilloscopes, 
recorders, logic analyzers, micropro-
cessor test systems, power meters, X-
Y plotters, function generators, fre-
quency synthesizers and telecommun-
ications test sets. Descriptions and 
monthly rates for such popular computer 
peripherals as line printers, CRT's and 
modems are also offered. All Continen-
tal equipment is available for immediate 
delivery from eight nationwide inventory 
centers. Each instrument is fully tested, 
calibrated and guaranteed to meet man-
ufacturer's specifications, while adher-
ing to all NBS certification regulations. 
Free copies of the new 1981 Continental 
Electronic Instrument Rental Catalog 
are available directly from Continental 
Resources Inc., 175 Middlesex Turn-
pike, Bedford, MA 01730. 
Circle No. 127 on Reader Inquiry Card 

A new and expanded 1981 Snap-Ac-
tion Switches catalog has just been 
published by Cherry Electrical Products 
Corp. It includes detailed information on 
the complete Cherry line of snap-action 
switches and contains both a glossary 
of snap-action switch terms and a snap-
action switch selector guide which gives 
access to the entire line. Two entirely 
new switches are contained in the cat-
alog. They are the Series E90 solid base 
subminiature switches which are avail-
able in a choice of 0.1, 5 and 11 amps, 
and the Series F80 line-interrupt 
switches specifically designed to meet 
the requirements of UL, CSA and other 
international approval organizations. In 
addition to engineering drawings and 
specifications, the catalog contains op-
erating characteristics and technical 
data on subminiature, miniature, gen-
eral purpose, panel mount pushbutton, 
low torque, and open and gold cross-
point contact switches. For a copy of 
this new catalog No. CE-666, contact 
Cherry Electrical Products Corp., P. 0. 
Box 718, Waukegan, IL 60085. 

Circle No. 128 on Reader Inquiry Card 

A guidebook on magnetic recording, 
theory, practice, applications, and main-
tenance has been published by TAB 
Books, Inc. The Complete Handbook 
of Magnetic Recording is written for 
the technically inclined person who 
wants to acquire a greater in-depth 
knowledge of magnetic recording and 
storage. The book falls into three main 
areas covering fundamentals of mag-
netism, heads, tapes and disks (theory, 
materials, fabrications and perform-
ance) and equipment and application 
(equipment configurations and perform-
ances). The book is well written and 
should provide user, designer, or en-
gineer with extensive technical infor-
mation on the subject. 
Circle No. 129 on Reader Inquiry Card 

RCA's 1981 SK Top of the Line Solid 
State Replacement Guide listing over 
1300 solid state replacement devices 
that replace more than 170,000 domes-
tic and foreign types is now available 
from RCA SK Device Distributors. RCA's 
SK Guide shows the SK stock number 
along with the stock number of the num-
bering system used by ECG, REN and 
TM, which makes it easy to locate the 
correct solid state replacement device 
in this one publication. RCA's 1981 

Guide offers information on the com-
plete line of RCA's replacement tran-
sistors, rectifiers, thyristors, integrated 
circuits and high voltage triplers includ-
ing many MR0 replacements. Also in-
cluded are an Index and Comprehen-
sive Data section with listings grouped 
according to type of device. The 408-
page Guide (SPG-202Z) may be or-
dered from local RCA Distributors. 
Circle No. 130 on Reader Inquiry Card 

Vaco Products Company introduces its 
new expanded major product catalog 
No. SD-281. This all-inclusive catalog 
contains all the information needed to 
specify, order and sell a unique product 
mix of hand tools, solderless con-
nectors, special fastening devices, 
and special application tools. Com-
plete descriptions and illustrations are 
found on Vaco's extensive product line 
including screwdrivers, nut drivers, hex 
keys, pliers, wrenches, crimping and 
wiring tools, testers, measuring tapes, 
and solderless connectors. Plus, Vaco 
has added a new dimension to their cat-
alog. It has been designed as an infor-
mation center to help the professional 
and do-it-yourselfer make the right 
choice. It provides simplified technical 
information and important how-to-use 

INDUSTRIAL 
INTERCOMS 

FOR HIGH NOISE 
AREAS 

For many years ADCO intercoms have been a leading 
choice of U.S. industry to deliver clear, penetrating voice 
communication under the most severe conditions. 
Thousands are performing efficiently in areas of high noise 
... many where conventional intercom systems failed totally. 
Typical installations are in factory production zones, 

on loading docks, and in other outdoor areas—in saw mills, 
steel mills and foundries—on construction jobs and oil rigs. 
Regardless of weather, temperature or operating conditions. 
Each individual intercom unit is self-contained, 

transmitting an amplified signal to permit an unlimited 
number of stations over any distance. Installation is simple, 
practical: plug each unit into a power source and connect 
units together by ordinary 2-wire cable. 
Full range of AC and DC models available, as well 

as extreme temperature models and units compatible with 
existing sound-power systems. 

ATKINSON 
DYNAMICS 

A Division of Guy F Atkinson Company 
Section B 
10 VVest Orange Avenue 
South San Francisco, CA 94080 
Phone (415) 583-9845 
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Our new model 128 has a beeper and a whole lot more. 
Aitcr you've seer it we think you'll agree that this is the 
best all around :.-ield service DNIM available. It beeps 
on all three functions—V, 0 and A—and on all ranges 
d .fcr each function. Applications are virtually  

unlimited. It "displays.' a standard digital readout, 
an audible tone for rapid over/under checks and T an over/uricnie.cruaerro;r.design  ia 

enables you to 
verify forward conduction and reverse 

blocking of sernicon6uctor 

s o u r'. 

d irinulztitiple iuntesctitoLnEDsco  anpdoncehnectsk 

Even with the beeper on., the 
125 maintains 101\40 Input re-choi c e. isnce both the threshold 

You can calibrate 

ard the A/D w_thout disassembling the instrument. 
The 128 is human engir.eered 

with a large, 0 6" display, rugged 
ABS case and display window, 
350-hr battery life and overload 
protecion. 
Much less versatility cart cost 

much mcre than $139. 
7hel28 is the sound chcice 

because it's the smart buy. 
Cor.tact your lccal Keithle.,,,, rep-
resentative or distributor. 

Nothing le-is than the best. 

KEITH LEY 
Keithley Instruments, 
28775 Aurora Road/Cleveland, OH 44139 
(216) 24843400/Telex 98-5469 

Circle No. 110 on Reader Inquiry Card 

information with the purpose of helping 
the user of quality tools select the proper 
tool to fill his particular needs. Vaco's 
new expanded SD-271 Master Catalog 
is available free upon request by writing 
Vaco Products Company, 1510 Skokie 
Blvd., Northbrook, IL 60062. 
Circle No. 131 on Reader Inquiry Card 

ITT Pomona Electronics has published 
a new 108-page catalog of test acces-
sories for use in electronic equip-
ment. The 1981 Pomona Electronics 
catalog includes over 450 black and 
white photographs and 30 drawings of 
such test accessories as banana plugs, 
jacks and patch cords; phone tip jacks, 
plugs and connecting cords; test clips, 
probes and holders, binding posts, black 
boxes and sockets. Also included in the 
catalog is an order form for use in spe-
cial request quotations, electrical data, 
cable and wire description charts, an 
illustration of how to assemble BNC and 
triaxial cable, and metric and tempera-
ture conversion charts. 

Circle No. 132 on Reader Inquiry Card 

Multicore Solders has issued a 1981 
edition of its "Selector Guide." This is 
a short form, quick reference guide to 
the complete Multicore line of solders, 
fluxes and chemicals. The 4-page bro-
chure describes the basic features of 
each category of products and lists in 
tables all products within the category. 
The tables include such information as: 
characteristics, formulations, uses, var-
iations, alloys where applicable, MIL 
and govt approvals, and ordering data. 
Free copies of this brochure are avail-
able from Multicore Solders, Cantiague 
Rock Rd., Westbury, NY 1 1 590. 

Circle No. 133 on Reader Inquiry Card 

Electronic Devices, Inc. has prepared 
a completely new condensed catalog of 
its lines of bridge rectifiers, high and 
low voltage diodes, high voltage as-
semblies, and CRT rectifiers. The 30 
types of bridge rectifiers covered are 
single phase, center tapped, three 
phase, doubler, in standard and fast re-
covery types, in ratings up to 1,000 Volts 
and 50 Amps. The 61 diodes and as-
semblies shown range from 2.5 mA up 
to 6 Amps and to 50,000 Volts. They are 
available with recovery times as fast as 
100 nanoseconds. Condensed specifi-
cations, photographs, and dimension 
drawings are provided. ETD 
Circle No. 134 on Reader Inquiry Card 
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WHAT'S BETTER 
THAN SPEED READING? 

SPEED LEARNING 
(SPEED PLUS CO MPREHENSION) 

Speed Learning is replacing speed reading. It's easy to learn...lasts a lifetime...applies to everything 
you read...and is the only accredited course with the option of college or continuing education credits. 
Do you have too much to read and too 

little time to read it? Do you mentally 
pronounce each word as you read? Do 
you frequently have to go back and re-
read words or whole paragraphs you just 
finished reading? Do you have trouble 
concentrating? Do you quickly forget 
most of what you read? 
If you answer "yes" to any of these 

questions — then here at last is the prac-
tical help you've been waiting for. 
Whether you read for business or plea-
sure, school or college, you will build excep-
tional skills from this major breakthrough 
in effective reading, created by Dr. Ruqsell 
Stauffer at the University of Delaware. 

Not just "speed reading" — but speed 
reading-thinking-understanding-
remembering-and-learning 

The new Speed Learning Program 
shows you step-by-proven-step how to 
increase your reading skill and speed, so 
you understand more, remember more 
and use more of everything you read. 
The typical remark made by the 75,000 
slow readers who completed the Speed 
Learning Program was: "Why didn't 
someone teach me this a long time ago?" 
They were no longer held back by the 
lack of skills and poor reading habits. 
They could read almost as fast as they 
could think. 

What makes Speed Learning so successful? 
The new Speed Learning Program does 

not offer you a rehash of the usual eye-
exercises, timing devices, costly gadgets 
you've probably heard about in connec-
tion with speed reading courses or even 
tried and found ineffective. 
In just a few spare minutes a day of 

easy reading and exciting listening, you 
discover an entirely new way to read and 
think — a radical departure from any-

COLLEGE CREDITS 

... .. You may obtain 2 lull semester hour credits for course 
I (Jai completion, wherever  you  reside  Credits offered 
C   through Whittier College ICalifornia) Details included 

in your program 

CONTINUING EDUCATION UNITS 

EO M National Management Association, the world's largest 
association of professional managers, awards 3.0 CEU's 0   for course completion. CEU's can be applied towti,d 
the certificete in Management Studies. 

PROFESSIONAL SOCIETIES 

Speed Learning is offered internationally to members of profes 
sional associations such as: American Chemical Society, Founde 
tion for Accounting Education. Institute of Electrical and 
Electronics Engineers and dozens more. Consult your Education 
Director for information. 

BUSINESS, INDUSTRY, GOVERNMENT 

Many companies and government agencies offer Speed Learning 

as a wholly-paid or tuition reimbursement Program Consult 
Your Training or Personnel Director for details 

thing you have ever seen or heard about. 
Research shows that reading is 95% 
thinking and only 5% eye movement. Yet 
most of today's speed reading programs 
spend their time teaching you rapid eye 
movement (5% of the problem) and ig-
nore the most important part (95%) think-
ing. In brief, Speed Learning gives you 
what speed reading can't. 
Imagine the new freedom you'll have 

when you learn how to dash through all 
types of reading material at least twice as 
fast as you do now, and with greater 
comprehension. Think of being able to 
get on top of the avalanche of newspa-
pers, magazines and correspondence you 
have to read . . . finishing a stimulating 
book and retaining facts and details more 
clearly and with greater accuracy than 
ever before. 

Listen-and-learn at your own pace 
This is a practical, easy-to-learn pro-

gram that will work for you — no matter 
how slow a reader you think you are 
now. The Speed Learning Program is sci-
entifically planned to get you started 
quickly . . . to help you in spare minutes 
a day. It brings you a "teacher-on-
cassettes" who guides you, instructs, en-
courages you, explain-
ing material as you 

read. Interesting items taken from Time 
Magazine, Business Week, Wall Street 
Journal, Family Circle, N.Y. Times and 
many others, make the program 
stimulating, easy and fun . . . and so 
much more effective. 
Executives, students, professional 

people, men and women in all walks of 
life from 15 to 70 have benefited from this 
program. Speed Learning is a fully accred-
ited course . . . costing only 1/5 the price 
of less effective speed reading classroom 
courses. Now you can examine the same, 
easy, practical and proven methods at 
home . . . in spare time . . . without 
risking a penny. 

Examine Speed Learning 
FREE for 15 days 

You will be thrilled at how quickly this 
program will begin to develop new 
thinking and reading skills. After listen-
ing to just one cassette and reading the 
preface you will quickly see how you can 
achieve increases in both the speed at 
which you read and in the amount you 
understand and remember. 
You must be delighted with what you 

see or you pay nothing. Examine thi.s 
remarkable program for 15 days. If, at 
the end of that time you are not con-
vinced that you would like to master 
Speed Learning, simply return the pro-

gram and owe nothing. 
See the coupon for low 
price and convenient 
credit terms. 

Note: Many companies and gov-
ernment agencies have tuition 
assistance plans for employees 
providing full or partial payment 
for college credit programs. 

In most cases, the entire cost ot 
your Speed Learning Program 
is Tax Deductible 

lesc r n 113 Gaither Drive, Mt. Laurel, NJ 08054 
pvcciFstri oPtAT ED 

ETID -581 

YES! Please rush me the materials checked below: 

. Please send the Speed Learning program @ $99.95 plus $4 postage and handling. 

Please send the Speed Learning Medical Edition at $109.95 plus $4 postage and handling. 

Li Please send the Junior Speed Learning program (ages 11 to 16) @ $89.95 plus $4 postage and handling. 

Check method of payment below:  NJ residents add 5% sales tax 
Check or money order enclosed (payable to learn incorporated) 
Charge my credit card under the regular payment terms 
Visa  : Master Card  Interbank No   -. American Express 

Card No.      Exp. Date. 

I understand that it after 15 days I am not delighted in every way, that I may return the materials in their original 
condition for a full refund. No questions asked. 

Name 

Address   
- -

City   State   Zip 

Signature   

It you don't already own a 
cassette player, you may 
order this Deluxe Cassette 
Recorder for only $49 95 
(Includes handling and 
delivery 

Check here to order Ej 

- - - - - - - - - Outside USA add sio per Item-Airmail extra - - - - - - - - - - 
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Dual-Trace 
Scope Techniques 
The most versatile instrument? 

The wideband, dual-trace, 
triggered oscilloscope is 
perhaps the most versatile 
test instrument available for 
troubleshooting, if you know 
how to use it, and you must! 
Here are some principles of 
its application 

By Robert L. Goodman 

If you were just starting in the 

electronics service profession, what 
major test instrument would you 
purchase first? An oscilloscope, most 
technicians would answer, and you 

would be quite right. However, in this 
fast paced electronics age of the 80's 

you had best make that a dual-trace, 
wideband width, triggered-sweep 

oscilloscope. 

So. with this in mind, we will now 
check out various circuits that most 
electronics technicians encounter 
every day to illustrate the versatility of 
this new breed of triggered-sweep 
scopes that are now available on the 
today's market. 
Refer to the Appendix for examples 

of the features that are most wanted 
in oscilloscopes by professional 
electronics service technicians. This 
should help you decide which scope is 
best suited for your particular 
requirements. 

Delayed sweep or 
Delayed Trace 

Do I want or need "delayed sweep- or 

"delayed trace" on my scope? That is 
a question many technicians ask. 

Thus, there appears to be some 
confusion about the difference 

between delayed sweep and delayed 
trace operation. Many technicians 
want their scope to have delayed 

sweep so they can see the leading 

Fig. 1. Tektronix scope with delayed 
sweep and intensified mode. 

Fig. 2. An intensified scope waveform. 

edge of the pulse that actually 

"Triggers ON" the scope's sweep or 
time base generator. 

However, to see this leading edge, 
the scope needs a delayed trace and 

not a delayed sweep. A delay line in 
the vertical circuits of the scope 

compensates for the delays in the 
triggering and sweep circuits so that 

the vertical signal reaches the CRT at 
the exact instant the trace begins its 

sweep across the scope screen. Thus, 

most technicians are actually looking 
for a scope that has a delayed trace 
function. 
In order to have delayed sweep the 

scope would require two time base 

generators. These are referred to as 
time base generators "A" and "B". 
This feature may be referred to as a 

delaying time base generator and can 
become complicated to set-up and 

operate properly. Delayed sweep lets 
you expand any portion of the 
displayed waveform for more detail. Of 
course, the times 10 expansion ( x10) 

feature in many triggered sweep 
scopes provides a similar expansion 
capability with a good bit less 
complexity. The delayed trace scope 
allows you to see the details of the 
triggering pulse's leading edge in 

digital signal application, with the least 
operating complexity possible. 
Some of the more costly scopes 

with delayed sweep also have an 
intensified trace mode. The author's 

"old faithful" 5403 Tektronix scope is 
shown in Fig. 1 being switched into 

the "B" sweep intensified by "A" 

mode for a detailed look at some 
complex signals. An intensified 
waveform is shown in Fig. 2 to 
illustrate this mode concept. This 
mode can be used for a better look at 
a digital pulse train that has been 

expanded, for example, and in which 
you may suspect some very faint 

spikes to be present. The intensified 
mode will thus make them visible. 
Delayed sweep with intensification 

does have some applications on the 
service bench, but is more often used 

by the design engineer in the lab. 

A mplifier phase shift 

Phase shifts in audio amplifiers can be 
measured with a scope. In all 

amplifiers, a phase shift is associated 
with a change in amplitude response. 
For example, at the  3 dB points, a 
phase shift of 45 degrees occurs. 
Phase measurements can be 

performed by operating the scope 
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Fig. 3. Set-up for measuring audio amplifier phase shift on an oscilloscope. 

AUDIO 
OSCILLATOR 
SINEWAVE 
SIGNAL 

1111 

A —t° 

TEST 
STAGE 

DUAL-TRACE 
SCOPE 

Fig. 4. Test set-up for pin-pointing audio amplifier distortion. 

either in the dual-trace or the X-Y 
mode. The dual-trace mode is used to 
measure amplifier phase shift directly. 
Refer to Fig. 3 for this test set-up. In 
this set-up the measurements are 
being made at 500 Hz. The input 
signal to the audio amplifier is used as 
a reference and is fed to the A input 
jack. 
The sweep time VARIABLE control 

is adjusted to provide a complete 

cycle of the input waveform display on 
8 divisions horizontally. A waveform 
height of 2 divisions is used. The 8 
division display represents 360° at the 
displayed frequency and each division 
represents 45° of the waveform. The 
signal developed across the output of 
the audio amplifier is fed to the 
CHANNEL B INPUT jack. The vertical 
attenuator controls of CHANNEL B 
are adjusted as required to also 

produce a peak-to-peak waveform of 
2 divisions. 
The CHANNEL B Position control is 

then adjusted so that the Channel B 
waveform is displayed on the same 
horizontal axis as the Channel A 
waveform in Fig. 3-B. The distance 
between corresponding points on the 
horizontal axis for the two waveforms 
then repreesents the phase shift 
between the two waveforms. In this 
case, the zero crossover points of the 
two waveforms are compared and 
indicates a phase shift of 45°. 
The second method of phase 

measurement requires some 
calculations based on the Lissajous 
patterns obtained by using an 
oscilloscope in the X-Y mode. 
Distortion due to non-linear 
amplification can also be displayed by 
this technique. For these tests a 
sinewave signal from a function 
generator is fed into the audio 
amplifier's input stage. 

Isolating Distortion 

(Using the scope's "A+B" and "A —B" 
channel modes) 
Let's now see how we can use the 

oscilloscope to isolate a possibly 
distorting stage in an audio amplifier. 
For these tests we will use the "A +B" 
and "A—B" display modes. The dual-
trace scope is connected to the input 
and output of one suspected stage 
and then set to cancel the output 
signal with the input signal. The 
resulting CRT display will be the 
distortion introduced by the suspect 
stage. The audio test signal source 
used should be a sine-wave, but does 
not need to have low distortion levels 
because any distortion in the test 
signal will also be present at the 
output of the stage being tested, 
resulting in cancellation of the test 
signal source distortion. It is possible 
to isolate distortion as small as 0.1% 
using this method because the gain of 
the scope channels may be increased 
beyond the level that would cause 
full-scale deflection, if channel A and 
B were displayed normally, while the 
residual distortion signal will remain 
relatively small on the CRT display. 

Pinpointing Distortion 

1 — Connect an audio oscillator by 
feeding its test signal into the amplifier 
input stage. 
2 — Connect the scope's channel A 
probe to the input of the stage to be 
tested, and the channel B probe to the 
stage output. Refer to the set-up block 
diagram (Fig. 4). 
3 — Set the Volts/Division switch for 
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Fig. 5 Smooth trace indicates no distortion.  Fig. 6 This trace indicates some distortion 
in the amplifier stage being tested. 

both channels to produce a full-scale 

signal. Make sure the scope is being 
triggered properly. 

4 — Confirm that the phase of the 
Channel B signal is OPPOSITE that of 
the Channel A signal. If they are in 

the same phase, pull the Channel A 
vertical position control to invert 

Channel A. 
5 — To obtain an "A +B" display 
mode, depress both the Channel A 

and Channel B pushbuttons at the 
same time. 
6 — Adjust the Vernier control of 

either A or B channel until the trace is 
as small as possible vertically. This 

step balances the amplitude of the two 
traces for full cancellation of the input 
signal. The resulting signal, that 
cannot be eliminated with this step, is 

the distortion, added by the amplifier 

being tested. 
7 — If the result of step 6 is a straight 

line, as shown in the Fig. 5 scope 
waveform, there is less than a 2% 
distortion in the measured signal. The 
distortion resolution may be increased 

by ten times (20 dB) by increasing the 
sensitivity of both channel VOLTS/ 

DIVISION switches by ten times. If, for 
example, channel A is set to 1 volt per 

division, and channel B is set for 2 

I 

e —r me mt . f Of Of Of 

iF (44.4 

POOV 

Fig. 8 Proper waveforms for a 
divide-by-two stage. 

Fig. 9 A glitch may cause a divide-by-two 
stage to divide-by-four. 

volts per division, change them to 0.1 
and 0.2 volts per division respectively. 
To pin-point the trouble in an audio 

amplifier, check with the scope 

stage-by-stage, until the stage causing 
the distortion is located. 
The scope trace in (Fig. 6) indicates 

an audio amplifier stage with some 
distortion. 

Digital Troubleshooting 

A wideband scope is required to 
effectively troubleshoot digital circuits 
now found in most modern day 

TO HORIZ. DRIVER 

Fig. 7 Small spike notch (or notch) on 
leading edge of the pulse is a glitch. 

electronic devices. Many of these 
high-frequency digital circuits are used 

as counting and divider stages in 
phase-locked-loop systems. 
When testing these digital circuits, 

your scope must show you the true 
square-wave waveform. 
Let's now look at some of the 

reasons why this is so in checking 
digital waveforms. 

1 — You need to be able to 
accurately measure the signal pulse 
amplitude. 

2 — You must be able to accurately 

Off ., 

LSO 

P.Itit • M T 
DIVIOgit TO 

VERT. 
Let  AMP. 

IC302 

— 
Fig. 10 Circuit for the Sylvania count-down system. 
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Fig. 11 Dual-trace scope set-up for locating intermittent trouble in a Zenith System Three 
receiver. 

see the timing relationships of two 
input signals to make certain the 
output signal is correct. 
3 — You must be able to locate 
interfering "glitches" that could cause 
improper circuit operation by adding to 
the desired input signals. 

The "Glitch" 

Let's now see what a glitch is and 
how it can affect circuit count-down 
and divide operation. 
Referring to Fig. 7 you will see a 

scope trace of a signal fed to the input 
of a digital counting stage. Notice the 
small spike on the leading edge of the 
signal. This is a glitch. Glitches are 
caused by many circuit problems, 
such as an IC with an intermittent 
condition, unwanted coupling of 

9-151 

signals through the ac power lines, or 
delays introduced to a signal as it 
passes through a transistor inside an 
IC. The glitch does not cause trouble 
unless its amplitude is high enough to 
trigger a subsequent digital stage. The 
scope waveform in Fig. 8 shows the 
proper operation of the input and 
output of a divide-by-two stage with 
out a glitch. The output is a 
square-wave with a frequency one-half 
the input. 
Now note what occurs when a glitch 

signal is fed to this divider stage. The 
digital counter considers the glitch as 
a separate input signal. The circuit 
divides the glitch by two, resulting in a 
narrow spike output instead of the 
normal square-wave output. At times a 
glitch may force a divide-by-two stage 

Fig. 12 Diagram of the System Three intermodular signals. 

to become a divide-by-four stage as 
the digital wave-form in Fig. 9 
indicates. 
If you were troubleshooting these 

divider circuits with a 10 or 20 MHz 
bandwidth scope you could not see 
these glitches. Thus, this is just one 
reason you will need a 50 MHz or 
more, bandwidth triggered sweep 
scope in order to successfully service 
logic systems now in use and on into 
the future. 

TV Horizontal/Vertical 
Count-Down Circuits 

The dual-trace triggered sweep scope 
is a natural for troubleshooting the 
modern count-down system chips now 
found in Sylvania, Zenith and other 
brands of color TV receivers. Let's 
now check out an actual count-down 

circuit. 
You will find in the Sylvania system. 

instead of a horizontal oscillator, a 
31.5 KHz clock or oscillator signal. 
Refer to Fig. 10 for diagram of the 
Sylvania countdown circuit. The 31.5 
KHz clock frequency is twice the 
normal horizontal frequency of 15,750 
Hz. The horizontal sync signal locks 
the clock to its proper phase. The 
clock output leaves pin 15 of IC400 
and enters pin 1 of the horizontal and 
vertical divider IC300. The sync signal 
also leaves IC400 via pin 6 and enters 
IC300 through pins 4 and 14. If you 
have picture locking problems, use the 
scope to check for correct sync 
signals at these two pins. 
In the IC300, the Horizontal and 

Vertical Driver, the 31.5 KHz signal is 
divided by 525 (the number of 
scanning lines) by a flip-flop circuit 
that produces the 60 Hz vertical drive 
signal. This signal leaves pin 7 of 
IC300 and goes to the vertical 
driver/amplifier IC circuit. 
The 31.5 KHz signal is divided by 

two by another flip flop circuit that 
produces the 15,750 Hz horizontal 
drive signal that leaves pin 2 of IC300 
and goes to the Horizontal Driver 
circuit. When troubleshooting this 
stage use the scope to check the 31.5 
KHz input at pin 1 of IC300 and then 
the vertical and horizontal output 
signals of this chip after being 
processed. Thus, should a glitch 
appear at the input of IC300, the chip 
may not divide properly and vertical/ 
horizontal picture lock would be 
affected. A sufficiently wideband (60 
MHz) scope would tell you if there is a 
glitch or spike present, and pin point 
the problem area. 
Because of the precision 
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Fig. 14. Correct horizontal drive signal. Fig. 13. Correct 503kHz master scan 
oscillator signal. 

count-down circuits used in the above 
described IC's, the sets using these 
circuit systems have excellent 
horizontal and vertical sync that is not 
disturbed by noise spikes or 
interference signals. The tip off, to 
you, for TV receivers that use these 
count down/divider systems is that 
there are no customer vertical or 
horizontal hold controls to be found. 
There will be a horizontal or master 
scan oscillator (clock) adjustment 
control inside the set, however. 
Also note that you will not find a 

vertical oscillator circuit in these 
count-down systems. As an example, 
the vertical signal from IC300 at pin 7 
is actually a vertical drive signal and 
not sync pulses. 
Next up, a look at the Zenith 

System Three count-down system 
iperation and check-out 

Zenith, Syste m Three, 
Scope Quick Checks 

The servicing of the Zenith System 

Three sets can be a time consuming 
task if you do not approach the 
problems systematically. The reason 
for the systematic service approach 
becomes more apparent as we look at 
and then understand the relationships 
of the various modules in the receiver. 

A dual-trace scope will make this 
faulty module isolation task much 
easier, especially should you 
encounter an intermittent problem. 
Note the scope bench set-up in Fig. 
11 for locating an intermittent problem. 
The relationship is such that certain 

signals from one module to another 
module must be present for the 
receiving module to be operative. In 
fact, a missing or improper master 
scan or horizontal drive signal 
waveform can damage components in 
other receiving modules. As we make 
these checks refer to the intermodular 
signals in the Fig. 12 block diagram. 
You may find a defective M1 or M2 

module could cause a failure of the 
M10 module. Therefore, before 
replacing a "defective" M10 module, 
the M1 and M2 modules should be 
checked out or substituted. On the M1 
(9-151) module, test the 503 KHz 
oscillation, and for the M2 (9-152) 
module observe the horizontal drive 
(15,734 Hz) waveform on the scope. 
With a symptom of no raster, no 

high voltage, with normal hiss in the 
sound, the following checks should be 
performed: 
1 — Disconnect the yoke plug (3D) on 
the M10 module. 
2 — Turn the receiver on and check 
with the scope for presence of the 503 

Fig. 16. B&K model 1520 dual-trace scope  Fig. 17. Sencore SC60 WIDEBANDER 
photo.  scope photo. 

Fig. 15. The horizontal drive signal is 
missing on the bottom dual-trace scope 
photo. Master scan oscillator signal is 
good. 

KHz oscillation at test point pin 32H or 
pin 4 of connector 1B on the M1 
module. This signal is a 1.5 volt P-P 
waveform riding on a 2.5 volt dc 
level, as viewed on a scope. See 
waveform in fig. 13. This peak-to-peak 
signal should read approximately 1.2 
volts on the ac RMS meter scale. 
5 — If the preceding signals are 

incorrect or missing, replace the M2 
module. 
6 — If the M1 and M2 modules are 
providing normal signals to the M10 
module, then replace the M10 module, 
or confine your troubleshooting to the 
M10 module and yoke circuitry. 
Some of these sets may lose the 

picture and high voltage intermittently. 
This may last only a few seconds and 
occur only every 30 minutes or so. A 
fault in any of the three modules could 
cause this intermittent symptom To 
quickly isolate the problem module, 
connect one channel of the scope to 
monitor the 503 KHz signal and the 
other channel to monitor the 15,734 
Hz drive signal. When the trouble 

Fig. 18. Photo of the Telequipment model 
D83 dual-trace oscilloscope. 
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occurs see which scope trace is 
missing. The dual-trace scope photo 
in Fig. 15 indicates the drive signal is 
missing and the master scan signal is 

good. This would point to a faulty 9-
152 module. Should both signals he 
normal then suspect a defect in the 9-
160 (M-10) module. 

Appendix 

Following are some characteristics of 
typical service scopes of somewhat 
varying capabilities. Many other 
manufacturers offer instruments with 
similar features, among them are in 
no particular order are: B&K-Precision. 
Sencor, and Telequipment and 
Simpson, Gould, Philips, Hitachi, 
Hameg, Kikusui, Ballantine. Soltec, 
Hickok, Leader, Non-Linear, Viz, Vu-
Data, Hewlett-Packard and Tektronix. 
The scopes that follow are typical of 
those offered to the service industry. 
You read the specifications and make 
your choice. 

BAK-Precision 1520 

This B&K scope (see photo in Fig. 16) 
is a high-performance, lab type 
instrument. It features dual-trace, 
bandwidth of dc to 20 MHz and 
vertical amp sensitivity of 5 mv/cm. 
The matched, dual vertical inputs let 
you view, simultaneously, two 
waveforms. Chopped or alternate 
sweep operation is manually selected. 
Add and subtract capability is also 
provided so that the sum or difference 
of two waveforms can be displayed as 
a single trace. 
For video applications such as video 

tape recorders, CATV and MATV 
networks, plus TV sets, a built-in sync 
separator lets you view and lock-in 
composite video waveforms. 
Vector-scope operation is provided for 
analyzing color circuits. 
Features like x10 magnification, 

electrical trace rotation (adjustable 
from the front panel), a slotted bezel 
for mounting a scope camera, and a 
good looking case will also be found. 

Sencore SC60 

The SC60 scope's triggering circuits 
are designed for high stability and 
ease of operation. (Fig. 17) 
There are three reasons for the 

SC60's stable lock-in features. First, 
the triggering circuits use differential 
amplifiers for less noise pick-up. 
Second, the triggering circuits 
themselves are digital, using the 
fastest available today, 
Emitter-Coupled-Logic (ECL). And the 
third reason is that the triggering 

circuits always operate at a 100 MHz 
rate, even when you are triggering on 
an audio signal. This high switching 
insures such stable triggering that 

there is virtually no measurable 
triggering error. 

The SC60 will add the two input 
signals together (A +B) when both the 

A and B channel display push buttons 
are depressed at the same time. 
Algebraic subtractions (B —A) results if 
the Channel A signal is inverted by 
pulling on the VERTICAL POSITION 
control and both the A and B channel 

buttons are depressed. 
The "A +B" display mode may be 

used to simplify the comparison of the 
timing for two signals or phase 
relationships or making audio amplifier 
distortion checks. 

The SC60 has a TIMEBASE-FREO 
switch that is calibrated in both time 
per division and frequency for 10 full 
divisions of deflection. 
The SC60 scope also has an Vector 

Analysis Mode for chroma circuit 
troubleshooting and alignment. 
Another time saver is the video 

preset modes which allows you to 
select two full fields at the vertical or 

horizontal rate at the push of a button. 
The VITS and VIR signals lock-in 

very well on this scope due to the 
special built-in TV sync separator 
circuits. The checks I have made did 
not require an external trigger signal 
to lock-in the VITS signals. 
The sync separator has both an 

amplitude detector and a vertical 
integrator filter which really locks-in 

the vertical sync information. The 
SC60 has a video sync separator for 
horizontal sync and a second 
separator for the vertical sync lock-in 
mode. 

Telequip ment D83 

Shown in Fig. 18 is the model D83 
Telequipment scope which can be 
purchased from Tektronix regional 
sales offices. This is a dual-trace, 
triggered sweep scope with a 
bandwidth of 25 MHz. It has delayed 
trace and two time base generators 
with delayed sweep features. This 
scope has been out several years and 
is an excellent instrument at a 
reasonable cost. 
These are just some selected 

features of a few triggered-sweep 
scopes now on the market, features 
that are most wanted by professional 
electronics service technicians. This 
information may help you decide what 
kind of scope is best suited for your 
requirements. ET D 
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Semiconductor 
Substitutions, 
Part II 
FETs, SCRs, etc. 

Proper substitution of FETs 
and SCRs is just as complex 
a subject as substitution of 
bipolar transistors. Here we 
discuss the characteristics of 
SCRs and the many kinds of 
FETs. 

by Bernard B. Daien 

In the first part of this article we 
discussed bipolar transistors, including 
Darlingtons. It was noted that the 
frequency response of bipolar 
transistors can vary considerably, and 
this factor is important when making 
substitutions. 

SCRs 

Now we are considering silicon 
controlled recitifiers briefly, and again, 
speed is a factor, but the term is 
changed to, "turn on," and "turn off' 
time, since the SCR is a latching 
device. 
The SCRs used in some TV sets for 

horizontal deflection generators, are 
good examples of this. These SCRs 
are capable of very fast turn on and 
turn off times, when compared to the 
SCRs used for 60 Hertz power line 
use. Conventional SCRs simply are 
not fast enough for horizontal sweep 
use. (The fast SCRs cost considerably 
more, and are in less abundant 
supply.) To compound the problem, 
some TV manufacturers have elected 
to include a fast damping diode in 
parallel with the SCR, in the same 
package. (RCA's "ITR" is one such 
example). This makes testing a little 
more confusing. And, of course, the 
failure of one component requires the 
replacement of both. The result is that 
most shops have found it best to 
replace only with original parts . . . a 
policy which I recommend. 

DRAIN 
CHANNEL  (OUTPUT) 

GATE 
(INPUT) SOURCE 

Fig. 1. An N channel Junction FET 

Fig. 3. A dual gate N channel JFET 

SCRs also come in varying 
sensitivity, so far as the gate pulse 
amplitude and duration are concerned. 
Some devices trigger "on" with 
microsecond pulse widths, 
microamperes of gate current, and 
voltage of a volt or so . . . while 
others require longer pulses, 
milliamperes of current, and several 
volts of amplitude. Again, sensitive 
SCRs cost more. 
Most technicians understand the 

need for adequate reverse voltage 
rating, average and peak current 
ratings, etc. But there is one little 
characteristic that can give you real 
headaches . . . the "rate of applied 
voltage." If an SCR has a very fast 
rising waveshape applied to the 
anode, it may turn itself on WITHOUT 
A TRIGGER PULSE. This 
characteristic differs with 
manufacturers, and the particular 
SCR, and is specified. Often the 
semiconductor substitution manuals 

Fig. 2. A P channel Junction FET 

do not even mention this important 
factor! 
To sum up, the SCR is as difficult to 

substitute as most other 
semiconductors, perhaps even a bit 
more difficult. Because many 
consumer electronics service 
technicians do not have much 
exposure to SCRs they tend to be 
cautious about them, which is quite 
fortunate, in the light of the above 
mentioned factors. 

FETs 

FETs come in a wide variety . . . and 
they are NOT interchangeable, due to 
different biasing requirements, etc. 
The first problem we have is just 
sorting them out . . . there are two 
different families, junction FETs 
(JFETs), and metal-oxide-silicon FETs 
(MOSFETs). The JFETs and 
MOSFETs each come in two main 
varieties, N channel, and P channel 
(roughly corresponding to the way that 
bipolar transistors come in NPN or 
PNP varieties). JFETs and MOSFETs 
also come in either "single gate" or 
"dual gate" configurations. 
Due to the basic difference in 

method of operation, JFETs come in 
only "depletion mode" types, while 
MOSFETs can be "depletion mode," 
"enhancement mode," or 
"enhancemenVdepletion mode" types. 
This set of definitions will be made 
clear to the reader in the following 
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text, but for now, the point being made 
is that there is one heck of a lot of 
FET types . . . and they are NOT 
interchangeable! 

It may also come as a surprise that 
the only way you can identify these 
different types is by subtle differences 
in the symbols on the schematic . . . 
but unfortunately many of the 
draftsmen who draw electronic 
schematics are not aware of these 
differences, so the schematic is often 

inadequate, or just plain in error when 
the FETs are depicted. As a result, 
many textbooks on the subject of 

semiconductors are also wrong, in the 
illustrations and schematics provided. 
At the present time the industry does 
not seem concerned about improving 
the situation, so once again, the 
service technician must shoulder the 
burden of doing "detective work" in 
replacing parts. 
I would suggest a rule of thumb that 

has worked well in the past. If the 
FET has a standard 'N type part 
number, such as '3NXXX,' look it up in 
a semiconductor manual to verify what 
it is. If the description matches the set 
function you can then buy it from any 
distributor under the part number. If it 
has a non-standard part number 
(house number), don't waste your time 
. . . just buy the original part from the 
set manufacturer." 

Sorting them out 

Let's try to sort out the different FETs, 
in two ways . . . by function, and by 
schematic symbols. The functions 
have to be learned, but there are 
some "tricks" to help identify the 
schematic symbols. In order to 
understand how the different FETs 
function we must first review the 
theory of operation of JFETs and 
MOSFETs, very briefly, in a practical 
way. . . . (Some literature refers to 
MOSFETs as "insulated gate FETs," 
or simply IGFETs. They are the same 
thing.) 
All FETs, whether JFETs or 

MOSFETs, operate on the principle of 
a VOLTAGE INPUT causing the 
output current of the device to vary, as 
is the case with vacuum tubes. Stated 
another way, the input influence is 
controlled by an electrostatic field, as 
the electrostatic field around a vacuum 
tube grid modules the current flowing 
towards the plate. As in a vacuum 

tube, the input impedance is very 
high, since there is no current flow. 
The primary difference between the 

JFET and MOSFET is in how the 
electrostatic field is created. In the 

MOSFET the input, called "the gate" 

is formed by a true capacitor, made by 
depositing a layer of glass (silicon 

oxide) on the silicon device, which 
forms the dielectric of a capacitor. On 
top of the glass is deposited a metallic 
layer, forming the second plate of a 
capacitor. Voltage applied to this 

plate, causes an electrostatic field to 
penetrate the dielectric, and influence 
the flow of current in the silicon. In the 
JFET the capacitor is not made of 
metal/oxide/silicon layers, but is made 
by depositing or forming another 

silicon layer on the surface of the 
silicon device, but with doping to form 

GAT(L j 

DRAIN 

SUBSTRATE 
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Fig. 4. An N channel MOSFET (depletion 
mode) 

the opposite polarity silicon . . . thus 
we have N silicon on P silicon (or P 
silicon on N silicon, as the case may 
be). This forms a PN junction, which is 
a semiconductor diode. If we reverse 
bias this diode, no current will flow, 
and, in fact, it is a small capacitor! 
(Remember, a reverse diode is a 
"varicap.") This capacitor works just 

like the metal/oxide/silicon capacitor of 
the MOSFET, with one very important 
limitation . . . it MUST ALWAYS BE 
REVERSE BIASED. If it ever 
becomes forward biased, current will 
flow, and the input will change from a 
capacitor to a conductor. 
This means that the input of a JFET 

can only be reverse biased in some 
varying degree  i e, the current 
through it can be reduced from the 
"no input bias" condition, but can 
never be increased. This is the case 
with vacuum tubes too . . . and both 
JFETs and vacuum tubes are said to 
be "depletion mode" devices, since 
the output current can be reduced 
(depleted), but not increased 
(enhanced) by the application of bias. 
In normal use, both the JFET and the 
vacuum tube are reverse biased by 
the input bias, in order to get the 
output current at some operating 
point, around which the signal input 
can swing the output current up and 
down. 

Since the MOSFET need not be 
reverse biased, it is possible to apply 

either an input bias which increases 
the output current (forward bias), or a 
bias which decreases the output 
current (reverse bias). The MOSFET 
can thus be biased in either the 
enhancement mode, or the depletion 
mode, or in a mode somewhere in 
between, called the 

"enhancemenVdepletion mode." Of 
course the design of the MOSFET is 
made to optimize its operation in the 
intended mode of operation. To sum 
up then, MOSFETs do not have a 
limitation on forward bias, as do JFETs. 
Freed of this limitation, they can be 
used in either enhancement or 
depletion modes of operation . . . and 
therefore the manufacturer of the 
device can optimise the design for the 

desired mode of operation. 
With these basic facts in mind, let's 

look at some FET symbols as used 
(correction, "should be used") in 
schematic diagrams. Figure 1 shows 
an N Channel JFET. The polarity of 
the device, N channel, is indicated by 
the gate (input) arrow pointing 
TOWARDS the channel. If you think 
about it, this is exactly the same 
symbology used with bipolar 
transistors, in which the emitter arrow 
of an NPN transistor points AWAY 
from the base (P base material). In a 
PNP transistor the emitter arrow 
points toward the base (N material). 
The simple little trick then is to recall 
that the arrow always points toward N, 
and away from P material in either 
bipolar or FET transistors. In the case 
of bipolars the arrow points towards or 
away from the base, in the case of 
FETs it points toward or away from 
the "channel" (which connects the 
source and the drain). The drain 
corresponds to the plate in a vacuum 
tube, or the collector in a 
transistor. . . . it is the output 
terminal in normal usage. Figure 1 
also shows that the input is a PN 
junction formed by the gate and the 
channel, using conventional diode 
symbols . . . perfectly clear 
semiconductor conventional 
symbology. 
Figure 2 illustrated the symbol for a 

P channel JFET, note the difference 
between it and the N channel JFET in 
Figure 1. Figure 3 shows a "dual 
gate" N channel JFET. This second 
gate can be used for secondary 
control purposes, such as AGC. 
Sometimes dual gate FETs are called 
"tetrode FETs" but they do not really 
correspond to tetrode vacuum tubes, 
and the comparison can be 
misleading, therefore we will not use it 
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Fig. 5. An N channel MOSFET 
(enhancement type) 

in this article. 
Figure 4 shows an N channel 

MOSFET. Note that the gate capacitor 

is clearly denoted. In addition, the 
substrate, which is connected to the 
channel is shown, and is the means 
for indicating whether the device is an 
N channel, or a P channel, by the 
direction of the arrow. (The substrate 
is used in all modern MOSFETs, as a 
result of modern fabrication 
technology methods.) Actually, this 
device is a depletion mode device. 
Figure 5 shows the same N channel 
MOSFET as an enhancement device. 
Can you spot the difference between 
Figures 4 and 5? 
In Figure 5, the channel between 

source and drain is broken, while in 
Figure 4 the channel is unbroken. 
Look at it as if we are talking about a 
conductor (which the channel is). If 
the channel is unbroken it is a good 
conductor normally. In that case all we 
can do with the gate is reduce the 
current, or deplete it . . . so we have 
a depletion MOSFET. If the channel is 
pictorially depicted as being 
interrupted, it symbolizes a poor 
conductor (open circuit), so that the 
channel is normally at very low 
current. In that case, the gate could 
only be used to increase the current 
flow (enhance it), and we would have 
an enhancement MOSFET. 
Remember, the symbol for the 
MOSFET depicts the channel as it is 
normally, without the influence of an 
external bias applied to the gate. 
Obviously external biasing cannot 
decrease the current through an 
already open circuit. Similarly it cannot 
increase the current through an 
already fully conducting circuit. So, 
with a moment of thought, you can 
decipher the clues in the FET symbol. 
Let's try our new found knowledge. 

Figure 6 depicts a MOSFET. Before 
reading further, tell yourself what it 
is. . . . 
Now let's see what the symbol 

says. . . . The gate is a capacitor so 
it is a MOSFET. There is only one 
gate, therefore, it is not a dual gate 

GATE ) 

DRAIN 

  SUBSTRATE 

— 1) SOURCE 

Fig. 6. What is this? 

device. The substrate arrow points 
away from the channel . . . indicating 
a P channel. The channel is 
interrupted, telling you that it must be 
an enhancement device because the 
current can only be made to increase 
in the channel. Simple, isn't it   
Similarly Figure 7 is a dual gate, N 

channel MOSFET, depletion mode. 
Did you read it correctly? 
Now we are adding a little more to 

the schematic symbol. Since the gate 
input capacitor can be punctured by 
static charges, etc., many MOSFETs 
have added zener diode protection to 
the input gate. But since destructive 
input overvoltage can occur in either 
negative or positive polarity, we need 
two zeners on the input, reverse 
polarized with respect to each other. 
And to insure that each zener 
conducts in the proper direction, we 
add a reverse blocking diode in series 
with each zener to insure that it works 
as a zener, and not as a forward diode. 
Thus we wind up with four extra 
diodes in the input, fabricated right 
along with the MOSFET. Now some 
schematics omit showing these 
diodes, in which case it would be very 
easy to pick up a substitute without 
zener input protection. So again, you 
have to be very careful to choose the 
right substitute . . . and looking up 
the device number should enable you 
to determine whether it has input 
protection or not. Figure 8 shows such 
an N channel, gate protected, 
depletion mode, MOSFET. (We are 
getting a little complicated now!) At 
this point you can relax, because we 
have come to the end of the 
identification part of this FET 
discussion. 
You should now be able to identify 

what kind of FET you are dealing with, 
IF the schematic is well drawn. At any 
rate, you can now read the clues 
available to you, in making FET 
substitutions, which is what this article 
is all about! Figure 9 is a JFET, as 
indicated by the junction type gates 
. . . it is a dual gate device, P 
channel depletion mode. But wait a 

Fig. 7. ...and this? 

moment, there are two FETs shown in 
Figure 9, drawn slightly differently. 
The figure is correct . . . it's just that 
sometimes JFETs are drawn a little 
differently, depending upon the 
company making the drawings. I know 
this can be confusing, but there is no 
real standardization in the FET field at 
the present time. 

Why so many FETs 

Think back to vacuum tubes . . . 
there are diodes, triodes, tetrodes 
pentodes, pentagrid converters, beam 
tetrodes, duo diodes, duo triodes, 
triode pentodes, etc., so we become a 
little spoiled by the lowly bipolar 
transistor. FETs come in a variety of 
types as did vacuum tubes . . . but 
not quite so wide a variety as tubes. 
They have a high input impedance, 
like the vacuum tubes, which gives us 
a useful design tool for dealing with 
high impedance circuits. FETs perform 
well in AGC'd stages, where 
transistors do not like to work. So you 
are going to be seeing more of them 
now that the technology for making 
them has been mastered. (They 
require more stringent manufacturing 
methods.) FETs also make very good 
low voltage constant current sources, 
which gives us a powerful tool for high 
voltage gains in semiconductor 
amplifiers. This point is worth a small 
discussion. . . . 
As you already know, even a single 

transistor amplifier stage can achieve 
high gain if the load resistor is made 
very large. The trouble is that a large 
resistor reduces the collector current 
to a very low value . . . unless the 
power supply voltage is incregsed to a 
high voltage. This is obviously not 
practical. One way out of this dilemma 
is to use a constant current device as 
a load resistor. A constant current 
device looks like an almost infinitely 
large resistor to attempt to change the 
current flowing through it (it has a very 
high "dynamic resistance"). 
If we use a FET as a constant 

current load, it appears to be a very 
large resistor, and it is possible to 
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Fig. 8. An N ,•tiannel prctected gate, depletion mode MOSFET. (The diodes usually are 
nct st?c..vn.) 

achieve gains of a thousand or more, 
out of a single transistor stage, at 
some reasonable value of collector 
current, and with a low voltage power 
supply. FFTs are often packaged and 
sold as "constant current diodes," with 
the gate tied to the source, forming a 
two-terminal device. Of course they 
are not really diodes, but can be 
connected in the same way a diode is. 
Inside of many integrated circuits are 
such constant current sources, often 
also called "pinch resistors" because 
they pinch the current down to some 
low value. Another name for such 
constant current sources when used 
as a load resistor is "active load" (as 
opposed to resistors which are 
"passive" loads). 
Now it is important for you to 

understand that these "active loads," 
"pinch resistors," "constant current 
diodes," or whatever other name you 
call them by . . . have their current 
largely determined by the FET 
characteristics fabricated into them 
... and you cannot substitute 
another FET unless it has 
substantially identical characteristics. 
That should tell you the story about 
substituting FETs in these 
applications! Please don't become 
discouraged, because things could be 

GATE 
1 

A 

worse . . . and, as the old cliche goes 
. . . "Tomorrow they probably will 
be." It appears that we are in an era 
where the consumer electronics 
technician is the forgotten man. The 
only answer to this problem of 
"impossible to identify," and 
"impossible to substitute" devices, is 

an organized effort to get the set 
manufacturers to use standard 
registered parts, available from 
several of the major manufacturers, 
and have them clearly identified on 
parts lists, etc. Until that happens, 
despite all your efforts, the cost of 
"detective work" will have to be 
passed on to the consumer, or 
absorbed by the shop as a charitable 
donation to the set maker. The use of 
non-standard, or "selected" parts is a 
practice that needlessly complicates 
the life of the repairman, and should 
be regarded as very poor 
manufacturing philosophy which 
ignores repairability and obstructs the 
efforts of service technicians. 
Before you decide that a FET is 

bad, check the voltage applied to the 
device, between the source and the 
drain. FETs are extremely voltage 
dependent . . . and strangely enough, 
an increase in the applied voltage can 
cause a marked decrease in the 

GATE 
2 

GATE 1 

GATE 2 

Fig. 9. A dual gate depletion mode, P channel, JFET. 

current, as the device goes toward the 
"pinch off" point. This happens 
because of an internal voltage divider 
action in the channel, depending upon 
the geometry of the device  i e, 
where the gate is located along the 
channel. 

An incorrect power supply voltage, 
changes in the value of associated 
resistors, etc., which normally would 
result in relatively minor changes in 
the current through an ordinary bipolar 
transistor, can and do cause drastic 
changes in the current through a FET 
. . . sometimes even causing the 
current to completely cut off. 
Conversely, substituting another FET 
with a different "pinch voltage" can 
cause endless problems. This is like 
changing from a remote cutoff 

pentode to a sharp cutoff pentode in a 
tube type set, only the action is even 
more pronounced. Put another way, 
the operating point of the device 
depends partly upon the biasing, 
partly upon the design of the device, 
and partly upon the applied voltage. 
As you can see, FETs are a 

different ball game . . . in use, in 
design, in symbology, and in 
troubleshooting. So be careful when 
you make a substitution . . . Due to 
the multiplicity of types, and the 
variations, I recommend that you use 
an original part whenever possible 
. . . make substitutions only when 
there is no other way out. (Except for 
the registered devices, as previously 
discussed.) 
Even with registered devices, some 

set makers select devices, especially 
in tuners for FM and TV sets. As 
usual, in such usage original parts are 
recommended. FETs are now used in 
a wide range of frequencies from 
audio to UHF, and the same 
precautions apply in their substitution 
as with the bipolar transistors, so far 
as application is concerned. Where 
the frequency is high, and the 
application is critical, use common 
sense, and stick with original parts so 
as to avoid the need for drastic 
realignment. 
This article had as many warnings 

about what not to do, as suggestions 
as to what to do . . . but unfortunately 
that's the way things are in 
semiconductor substitution. A poor 
substitute can tie your bench up for 
hours, because it "works," but not 
quite right. Once you go through that 
experience, you will avoid the risky 
substitutions . . . which is what this 
article is all about . . . avoiding the 
risky ones. ETD 
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CET Quiz V 
Kirchhoff's Laws, vectors, etc. 

Here are some more teasers 
for those of you looking to 
the CET tests. Good luck. 

By Frank R. Egner, CET 

Here's another electronics quiz to 

challenge your knowledge and recall 
of electronic fundamentals. For 
example, to answer questions about 
figure 3, you'll have to recall the basic 
Ohm's and Kirchhoff's laws to resolve 
the circuit. Solving dc power supply 
voltage dividers is necessary to 
answer figure 4 questions. Do you 
remember how to calibrate an 
oscilloscope to measure other than 
peak-to-peak voltages? And how is 
your recall on vector or phasor 
diagrams to indicate circuit 
relationships? 
This quiz, like the others, can be an 

indicator of how rusty you may have 
become on some of the fundamentals 
over a period of time. Give it your best 
effort without looking at the answers. 
If you take a few minutes to look up 
the questions you miss, it'll serve as 
an excellent review and fundamentals 
refresher. To make a passing score of 
75%, you should miss no more than 
six questions. 
1. An oscilloscope is to be calibrated 
to measure RMS voltages directly 
on the volts/division ranges. A 
tube tester will provide the 
reference voltage by using the 
6.3v ac filament voltage. The 
volts/division variable control 
should be adjusted for: 
a. 2 divisions on the 10v/div range. 
b. 2 divisions on the 5v/div range. 

c. 4.4 divisions on the 1v/div 
range. 

d. 6.3 divisions on the 1v/div 
range. 

2. A 9 volt battery will be used to 
calibrate an oscilloscope to 
measure ac RMS voltages directly 
on the volts/division ranges. The 
volts/division variable control 
should be adjusted for: 
a. 5 divisions on the 5v/div range. 
b. 3.2 divisions on the 1v/div 
range 

c. 6.3 divisions on the 2v/div 
range 

d. 4.5 divisions on the 1v/div 
range 

3. The parallel RL circuit in figure 1 
is represented by which vector 
(phasor) diagram below? 

A 

# EL  EA 

El 

I 

EL  E• 

4. The conditions in the series RC 
circuit of figure 2 are represented 
by which vector (phasor) diagram 
below? 

A 

EC E_R  I 
h . ‹ I 

IEC  E•  ER  E• 

5. In the series RC circuit in figure 2, 
the phase angle is the angle 
measured between: 
a. ER and EC. 
b. EC and Eapp. 
c. IC and EC. 
d. IT and Eapp. 

6. Three capacitors (100pf, 200pf, 
and 300 pf) are connected in 
series across a 10MHz, 10v 
source. The voltage drop across 
the 200pf capacitor will be: 
a. 3.3v 
b. 5.7v 
c. 2.8v 
d. 1.4v 

7. Three inductors (2.5mh, 6mh, and 
10mh) are connected in series 
across a 100kHz, 10v source. The 
voltage drop across the 6mh coil 
is about: 
a. 3.2v 
b. 5.4v 
c. 1.3v 
d. 6.0v 

Fig. 3 

8. If an ohmmeter replaced the 
battery in figure 3, the ohmmeter 
would indicate a circuit resistance 
of: 
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a. 6.8K ohms. 
b. 9.8K ohms. 
c. 11.8K ohms. 
d. 24.8K ohms. 

9. In figure 3, ammeter M1 will 
indicate a current flow of: 
a. 8.6 ma. 
b. 15 ma. 
c. 4 ma. 
d. 10.4 ma. 

10. In figure 3, voltmeter M2 
connected across the 24K resistor 
indicates a voltage drop of: 
a. 91.7v. 
b. 98.8v. 
c. 96.2v. 
d. 90.0v. 

11. In figure 3, meter M3 indicates the 
voltage drop across the 18K 
resistor as: 
a. 56v. 
b. 83.8v. 
c. 67.5v. 
d. 60.0v. 

12. In figure 3, the current flowing 
through ammeter M4 will be: 
a. 7.5ma. 
b. 6 ma. 
c. 9.2 ma. 
d. 12 ma. 

13. A 6 foot length of a certain 
transmission line has an 
impedance (Zo) of 75 ohms. A 30 
foot section of this same 
transmission line will have an 
impedance of: 
a. 375 ohms. 
b. 75 ohms. 
c. Depends on the load 
connected. 

d. (Zo) must be redetermined by 
measurement. 

14. An inductor (coil) has identifying 
dots of brown, black, and orange. 
This indicates an inductance of: 
a. 1 henry. 
b. 0.1 henry. 
c. 10 millihenry. 
d. 0.1 millihenry. 

15. Three inductors (2.5mh, 6mh, and 
10mh) are connected in parallel. 
The inductance of the 
combination is: 
a. 1.5 mh. 
b. 18.5 mh. 
c. 6.26 mh. 
d. 8.1 mh. 

16. A mica capacitor has a six dot 
color code of black, yellow, violet, 

black, silver, red. The capacitance 
is: 
a. 470pf, 12% 
b. 470pf, 10% 
c. 47pf, 12% 
d. 47pf, 10%. 

17. A high 0 series resonant circuit is 
connected between the load and 
a 10 volt source. Then: 
a. Current through the circuit will 
be minimum. 

b. The voltage dropped across 
the capacitor will be much 
larger than 10 volts. 

c. An ac voltmeter connected 
across L and C together 
indicates 0 volts. 

d. More than one but not all of 
these is true. 

18. In figure 4, the resistance of R2 in 
the voltage divider must be: 
a. 1.67K. 
b. 1K. 
c. 5K. 
d. 0.5K. 

19. In figure 4, voltage divider resistor 
Al should have a resistance of: 
a. 833 ohms. 
b. 714 ohms. 
c. 625 ohms. 
d. 1000 ohms. 

20. In figure 4, the current flowing 
through the zener diode ZD is: 
a. 20 ma. 
b. 5 ma. 
c. 10 ma. 
d. Cannot be calculated. 

21. In figure 4, the ac line voltage 
increased by 5%. Then: 
a. All output voltages increase by 

5%.  

b. The internal resistance of ZD 
decreases. 

c. All load currents increase by 
5%. 

d. More than one but not all the 
above are true. 

22. In figure 4, if the load current of 
the 50v terminal increases by 5 
ma: 
a. All output voltages will 
decrease. 

b. Only the 100v output will 
decrease. 

c. The 10v output will remain 
constant. 

d. All output voltages, except 
150v, will decrease. 

23. In figure 4, the power dissipated 
by R3 under normal operation is: 
a. 1.6 watts. 
b. 0.4 watts. 
c. 2.5 watts. 
d. Can't be determined because 
of ZD. 

24. In figure 4, an overload has 
burned out resistor R2. A 2 watt 
replacement is installed. 
a. This is a proper replacement. 
b. This resistor will soon burn out, 
too. 

c. A 1 watt resistor could have 
been used. 

d. A 25 watt resistor should be 
used to prevent callbacks. 

25. In figure 4, zener diode ZD is 
rated at one watt. 
a. If the 20v load opens, ZD will 
burn out. 

b. 1 watt provides insufficient 
safety margin. 

c. The 1 watt rating is more than 
adequate. 

d. More than one but not all the 
above are true. 

You'll find the solution on page 57 

Vital protection 
for PC Boards 

Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder-
ing tools. 

Endeco professional features include 
safety light that denotes high. low 
and off on switch models. SS con-
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment-or write us today. 

Enterprise Development Corp. 
5127 East 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 

Circle No. 112 on Reader Inquiry Card 
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Bidding 
Alarm Systems 
Ensuring a Profit 

You are in business to make 
a profit. The security 
business like MATV, sound, 
etc., often requires bidding. 
Since man/hours of time are 
involved you must have a 
basis on which to make your 
estimates. Here is a system 
developed by an installation 
company with extensive 
experience. 

By John Sanger 

The alarm industry is growing at a 

steady rate and for good reason: the 
basic economic law of supply and 

demand. More people are becoming 
security conscious and are having 

alarm systems installed. 
There is an excellent potential for 

making a good profit in the alarm 
industry. New companies are entering 

the market constantly. And the market, 
for all practical purposes, is untapped. 
It is estimated that only three percent 
of the residential structures in this 
country are equipped with alarm 

systems - leaving ninety-seven 
percent as potential customers. 

Ironically, many alarm dealers will 
close their doors this year --
bankrupt, or nearly so. Why? The 
reasons are numerous, but they all 

reduce to a common denominator: the 
inability to make a profit that will 

sustain operations. Personally, I 
suspect that the problem started when 
the sales rep handed the proposal 
(bid) to the prospective customer. 

There are two significant threats to 
the bidding process that yield the 

Table 1 

Table 1 shows the equipment, man-hours, and related cost data for a 
typical residential alarm system. The man-hours listed are for an average 
installer. 

QTY  ITEM 
EQUIPMENT 
COST  M/Fi 

1  Control Unit  $100.00 
1  Digital Remote Station  20.00 
1  Transformer  5.00 
1  Gel Cell  19.00 
1  Siren Driver  10.00 
1  Space Protection Device - Surface  125.00 
1h  Mounted 
6  Recessed Magnetic Contact Switches 
1  External Speaker 
1  Internal Speaker 
1  Smoke Detector 
5  Heat Detectors (Thermostats) 

Wire 
Miscellaneous Hardware 
TOTAL 

Total Equipment Cost 
Labor Cost for Bidding* 

Subtotal 
Profit Margin (30%) 
System Price to customer 

Less Actual (Direct) Expenses 
Equipment 
Installer's Wages" 
Helper's Wages" 

GROSS PROFIT 

21.00 
30.00 
12.50 
24.00 
12.50 
35.00 
12.00 

$426.50 

1.50 
1.50 

5.25 
0.85 
0.65 
1.00 
3.00 

15.00 

$426.50 
225.00 
$651.50 
195.45 
$846.95 

-$246.50 
75.00 
56.25 

$289.20 

• Labor cost for bidding is calculated at $15.00 per hour. When the 30°c profit margin is 
added, the true labor charge amounts to $19.50 per hour. 

•• The installer, earning $10.00 per hour, would earn $75.00 for 71/2  hours work. The 
helper. earning $7.50 per hour, would earn $56.25. 
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same net result: zero profit (or, worse, 
a loss). First, if a bid is too high in a 
competitive bid situation, we will not 
be awarded the contract and will have 
lost a customer and future referrals. 
Second, if we grossly underbid the 
job, we will be fortunate to merely 
cover our expenses. 
Even with the best of bidding 

Table 2 

practices, there will be a few 
installations that will turn out 
unprofitable. Occasionally, there will 
be a job that was just more than we 
bargained for - - it is unavoidable. 
Fortunately, by following some basic 
guidelines and developing good 
bidding practices, the unprofitable jobs 
will be kept to a minimum. 

INSTALLATION MAN-HOURS 

EQUIPMENT 

Control Box 

Remote Station (Key) 

Remote Station (Digital) 

M/Ff RANGE  COMMENTS 

1.00-2.00 

1.00-1.50 

1.25-1.75 

Automatic Dialer  0.50-1.00 
(Tape or Digital) 
Space Protection Device —  1.00-1.50 
Surface Mounted (Ultrasonic, 
Microwave, Passive IR, 
Photoelectric) 
Space Protection Device —  1.50-2.00 
Flush Mounted (Ultrasonic, 
Microwave, Passive IR, 
Photoelectric) 
Contact/Switch — Surface  0.50-0.75 
Mounted (Magnetic, 
Vibration, Pull Trap, 
Take-Off) 
Contact(Switch — Recess  0.75-1.00 
Mounted (Magnetic, Plunger) 
Magnetic Contact Switch —  1.00-1.50 
Overhead Door 
Foil Tape (per door or  0.50-0.75 
window) 

Glass Breakage Detector 

Emergency (Panic) Button 
(N. 0. Momentary — Door 
Bell Type) 
Speaker — Exterior 

Speaker — Interior 
Strobe Light — Exterior 
Bell and Box — Exterior 
Heat Detector (Thermostat) 

Smoke Detector 

0.25-0.50 

0.50-0.75 

0.75-1.00 

0.50-0.75 
0.75-1.00 
1.50-2.00 
0.50-0.75 

0.75-1.00 

Includes bench test 
prior to installation 
and connection of 
power supply. 
Includes wire run to 
control. 
Includes wire run to 
control. 
Requires telco installed 
RJ31X jack. 
Includes mounting and 
wire runs for power 
and loop connection. 

Same as above. 

Includes wire run to 
control or connection 
to loop. 

Same as above. 

Same as above. 

Application of tape, 
varnish coating, and 
foil take-off blocks. 
Includes wire run to 
control or connection 
to loop. 
Includes wire run to 
control or connection 
to loop. 
Includes wire run to 
control or connection 
to loop. 
Includes wire run to 
control. 
Same as above. 
Same as above. 
Same as above. 
Includes wire run to 
control or connection 
to loop. 
Includes wire runs for 
power and signal to 
control. 

Assuming that the sales rep has 
done his job adequately and provided 
the system designer with accurate 
data, the next step will be to prepare a 
proposal for the prospect. (See the 
March, 1981, issue of ETID for 
information on designing the system.) 
In order to prepare the proposal we 

need to know the types and quantities 
of equipment that will be used and 
how much labor will be required to 
install the equipment. Developing an 
equipment list is a relatively simple 
procedure — estimating man-hour 
requirements is not. As a guide, the 
installation man-hour chart (Table 2) is 
provided. 
Keep in mind that the chart is a 

guide; it is not a magic formula. 
Several variables must be considered: 
the experience of the installer, the 
exact type of equipment being 
installed, and the type of structure 
where the system will be installed. 
For the sake of simplicity in 

explaining the preparation of a bid, let 
us assume that we are bidding a 
residential structure for a hardwired 
system. (Commercial systems are 
similar, and in many instances, easier 
to install.) Moreover, let us assume 
that the system will be sold instead of 
leased. 
Table 2 shows the type of 

equipment to be installed, the range of 
man-hours required to install a single 
piece of equipment, and some 
comments concerning the installation. 
The range of man-hours allows for a 
variance in the experience of the 
installer. The low end of the range 
would be used for a veteran installer 
(three years experience or more) and 
the high end of the range for a novice 
installer (less than one year of 
experience). 
The total system price of $846.95 is 

realistic — and competitive — allowing 
for a gross profit of $289.20 (34% of 
the retail price) if the system is 
installed in fifteen man-hours. As the 
learning curve takes effect and the 
installation time decreases, profit 
increases. 
The basic formula for calculating the 

system price to the customer can be 
modified by changing the labor cost 
for bidding rate (calculated at $15.00 
per hour in Table 1).and/or the profit 
margin (30% in Table 1). For example, 
raising the profit margin from 30% to 
40% would result in a retail price of 
$912.10 (still fairly competitive) and 
would increase the gross profit by 
$65.15 to $354.35 — which is not a 

continued on page 57 
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Modern Intrusion 
Detection 
Methods 
Complication Eliminated 

When the term "intrusion 
detector" is mentioned, what 
comes immediately to mind 
is the conducting tape on all 
windows and magnetic 
switches on doors and 
windows—but—there are 
other, simpler, more modern 
methods of detecting 
intrusion, and they are the 
subject of this article. 

by James A. Ross* 

and Steven Browne* 

Before we describe these modern 
sensor systems let's first cover where 
they fit, and why they are important. 
Figure 1 is a block diagram of a 
complete intrusion detection system. 
The protective circuits could be 
grouped into several zones to 
accommodate a business which has 
different work hours for different 

areas, however, a simple system 
would have only one zone as shown. 
The perimeter sensors are one 
continuous conducting loop covering 
all windows and doors. This loop is 
normally closed (NC), and, therefore, 
is self-supervising. That is, if someone 

cut the wire going back to the control 
panel, it would open the loop and 

thereby cause an alarm. The fire and 
smoke sensors are almost always 
normally open (NO), and should 
always be provided with supervision. 
The third block in protective circuits 

is labeled area sensors, the subject of 

*James A. Ross is President of Capital Security 
Systems, Washington D.C. and Steven Browne 
is president of Solid State Electronics. Rockville. 
Md. 

Block diagram of Intrusion Detection System 
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Fig. 1 Block Diagram of Intrusion Detection System 

this article. They are . especially 
important because they are easier to 
install than perimeter systems, and 

they provide protection far greater 
than that provided by perimeter 

systems. (Also, in some cases, they 
are superior because the false alarm 
rate is lower.) The particular area 
sensors to be covered are: 
• Glass break detector 
• Ultrasonic motion detector 
• Microwave motion detector 

• Passive infrared motion detector 
These area sensors provide better 
protection than the perimeter sensors 
because they observe the inside of 

the protected premises. The perimeter 
sensors provide no interior protection 
at all; so, if someone manages to 
enter without causing an alarm, he 
can move about freely without fear of 
detection. If you are wondering how 
someone could enter without being 

detected, consider these facts: 
1) A wall or ceiling can be breached 

very simply. Government tests show 
that a standard cinder block wall can 

be penetrated in less than thirty 
seconds on average by a man using 
only hand tools. For a poured 
concrete wall the average penetration 
time with hand tools is just over three 
minutes. 

2) Many magnetic door switches 

have been improperly installed with 
conductors and screw terminals 
exposed. If there are only two 
conductors, the bad guy knows that all 
he has to do is short out the switch 
with a paper clip during the day when 
the establishment is open and he can 
open that door and walk in without 
causing an alarm during the night 
when the system is "on." 
Except for the possible 

psychological deterrent effect of visible 
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Surface Detector 
Length: 3-3/4 inches (9.5 cm) 
Width: 3-3/4 inches (9.5 cm) 
Depth: 1-9/16 inches (3.1 cm) 
Weight: 5 oz. (140 grams) 

Flush Detector 
Length: 5 inches (12.7 cm) 
Width: 5 inches (12.7 cm) 
Depth: 1/8 inches (.318 cm) 
Weight: 6.5 oz. (182 grams) 

Fig. 2 Audio Force Discriminator Detector Unisec Model AFD-2500 

tape, etc., the effectiveness of the 
intrusion detection system is not 

lessened by using only area sensors if 
they are properly chosen and properly 
installed. 

Glass break detector 

This sensor goes under different 
names. One manufacturer calls it a 
discriminator; another calls it an audio 
force discriminating detector; and 
others call it a glass break detector. 
Regardless of what it is called, its 
function is to evaluate the 
characteristics of the sound impinging 
upon it, and to generate an alarm 
signal when it senses sounds which 
are characteristic of splintering wood, 
metal-on-metal prying, breaking glass, 
or the scraping of a glass cutter. 
These sounds have two 
characteristics common to "harsh" 
sounds: fast rise time and high 
amplitude within a certain range of 
frequencies. 
Figure 2 shows the ADF-2500-S 

and the ADF-2500-F of Unisec of San 
Leandro, California. According to 
Unisec, the ADF-2500 is capable of 
operating in environments where the 
background noise is as high as 75dB. 
This particular model has two LEDs 
which light when the system is 
alarmed. One of these LEDs latches 
"on" so that you can tell the system is 
alarmed even if you had not been 
present during the intrusion. The other 
LED turns "off" after each activation, 
so that you can use it for adjusting 
sensitivity during installation without 
having to reset the system after each 
activation. As you can see in 
Figure 2, the detectors are quite small, 

and can be flush mounted or surface 
mounted. Each detector will protect 
1200 square feet and will detect glass 
breakage at a distance of fifteen feet. 
An additional feature of this 

particular detector is that it offers an 
optional "listen-in." Using this feature 
you could listen to the sounds at the 
protected premises to verify that there 
had been an intrusion. 

The drawbacks of the glass break 
detector are few, and if its 
weaknesses are properly appreciated, 
it will be an extremely valuable part of 
the overall system. The most 
important characteristic to remember 
is that it detects only noisy forced 
entry. If your intruder has a key, or 
uses a lock pick, this sensor will not 
detect his entry. The other 
characteristic to keep in mind is the 
type of sound that activates the 
alarm—abrupt, medium high 
frequency, and loud. Therefore, the 
location of each sensor should be 
carefully selected. Door bells, chimes, 
telephone ringers, clanging steel 
doors, pots, pans, and dishes must be 
avoided. Also noise sources like 
old-fashioned steam radiators, and 
belt driven devices like air 
compressors and fans in central 
heating and air conditioning systems 
should be avoided because of the hiss 
from the radiators and whine from the 
belts running in their pulleys. 

Ultrasonic motion detector 

One of the first motion detectors 
developed was the type which 
transmits sound energy at a frequency 
too high to be heard by man, and 
detects motion by the doppler shift in 

the frequency of the returned energy 
due to the motion of some reflecting 
surface. These ultrasonic motion 
detectors can be quite simple and 
therefore quite reasonable in price, but 
a lot of people who have purchased 
and installed them are upset because 
of false alarms. In fairness, it must be 
pointed out that, although the simple 
ultrasonic units do have some 
weaknesses, the biggest single cause 
of false alarms is improper installation. 
If, for instance, the sensitivity is set 
too high, the unit will alarm due to air 
currents or moving drapes, and you 
know very well that it's human nature 
for the layman to turn the sensitivity to 
maximum. Properly trained and 
experienced installers, on the other 
hand, know that they must properly 
position and aim the transducers, and 
perform a walk test to be sure that the 
sensitivity is backed off to the point 
where the system will just alarm at its 
maximum extended range—doorway, 
end of hallway, or whatever. If this 
step is properly performed, false 
alarms will be minimized. 
Ultrasonic motion detectors have 

been manufactured with operating 
frequencies from about 20kHz to 
about 40kHz. At present most use 
either 26 kHz or 40 kHz, with the 
usual trade-offs of advantages and 
disadvantages. The 40 kHz models 
are less disturbed by air currents, but 
their range varies with changes in 
temperature and humidity. The 26 kHz 
models have almost constant range 
with changes in environmental 
conditions, but are more sensitive to 
moving air. 
Figure 3 is a picture of a self-

contained ultrasonic motion detector 
with and without its cover. The unit 
shown is the model 2010 from Raytek 
of Mountain View, California. 
According to Raytek this is the only 
stand-alone ultrasonic motion detector 
which uses balanced signal 
processing to reduce false alarms. 
Operating at a frequency of 25.6 kHz, 
the Raytek model 2010 uses "vector 
rotation signal processing" in order to 
reduce false alarms. This method 
takes into account the fact that 
phenomena which cause false alarms 
tend to be oscillatory in nature; that is, 
they alternately cause positive and 
negative shifts in frequency. Imagine, 
if you will, a drapery being moved by 
air leaking through a window behind it. 
First it moves toward the motion 
detector causing an upward shift in 
frequency; then it drops back toward 
the window and away from the 
detector causing a downward shift in 
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frequency, etc. The balanced signal 
processing system senses this 
oscillation and determines that there is 

no net motion, either toward or away 
from the detector; and, therefore, does 

not alarm. 
Another feature of this model is 

crystal control at 25.6 kHz. Because all 
detectors are on the same frequency 

and that frequency is held constant by 
crystal control, these motion detectors 

can be installed close together without 
causing false alarms. If two were 

operated close together without 

ultra-stable oscillators, as soon as one 
drifted slightly off frequency, both 
would alarm. 

Ultrasonic motion detectors have 
been widely criticized because of false 

alarms, however, modern detectors 
properly installed do not have an 
unacceptable false alarm rate. They 

do have a reasonable price, and price 

is something that every seller and 

every buyer is interested in. 

Microwave motion 
detectors 

Microwave motion detectors are very 

similar to ultrasonic detectors. Instead 
of sound energy, they transmit radio 
frequency energy in the microwave 

frequency range; but, like the 

ultrasonic, they are looking for a 
doppler shift in the frequency of the 

returned energy caused by the motion 
of a reflecting object in their field. 
Because the energy is RF and not 
sound, moving currents of air, bells, 

and other sounds cause no problems. 
However, the microwave units suffer 
from a source of false alarms which 

does not affect the ultrasonics. Simply 
put, the sound energy will be 
contained by the walls of the room, 
but many walls are nearly transparent 

for RF energy at microwave 
frequencies. What this means is that 

the installer must carefully adjust 
sensitivity with a walk test, and must 
be sure that the unit is not aimed at a 

wall which might have activity on the 
other side during protected hours. If 
not properly installed, the unit will 
sense motion in another room or 
outside and will alarm when it should 
not. 

Passive infrared motion 
detectors 

Passive infrared motion detectors, as 

the name says, are passive; they do 
not radiate anything. As intrusion 

detectors what they are looking for is 
heat and motion. 
Before going into the details of 

operation, let's first consider the effect 
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Fig. 4 Beam Pattern of Dual Element Infrared Motion Detector Racal Model IR737 

of one colossal source of infrared 
energy —the sun. If we tried to use a 
standard passive infrared motion 
detector outdoors, the energy from the 

sun would swamp the detector. The 
infrared energy output from a human 
would be insignificant compared to the 
sun, and, therefore, we can't use 
these devices outside. How then are 
we able to use them inside with 
sunlight streaming in through the 
window? The answer is that although 
the glass in the windows admits most 

of the sun's energy, it is essentially 
opaque to infrared energy of long 

wavelength. All we have to do is to 
design our detector to operate in that 
long wavelength part of the spectrum 

and the sun will not interfere. 
The latest infrared motion detectors 

are almost totally free of false alarms 
because they use a dual element or 

dual beam technique. The dual 
element detector is connected 

electronically so that the output of one 
detector is positive and the output of 

the other detector is negative. 
Optically these two detectors are 

focused in beams that are side by 
side. Suppose this dual beam is 
aimed at a wall that is being heated 
by sunlight on the outside of it. As the 
temperature of the wall goes up, the 

signals from the two elements go 
up —one in the positive direction, and 

the other in the negative direction. 
Because they are equal and opposite, 

they cancel and the output of the 
detector is zero, resulting in no alarm. 
If a person were to move across these 
two beams, on the other hand, he 
would be seen first partially by one, 
then totally by the same beam, then 

partially by the other, and so on with 
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the result that a positive or a negative 
signal would always be continuously 
generated and rarely would they be 
equal, so there would be an output 
signal and an alarm. 
A practical system would use an 

array of mirrors to generate many dual 
beams to cover an area such as 
depicted in Figure 4. Of course, it is 
possible that there might be a radiator 
or some other heat source in the view 
of one of the two beams of a dual 
beam. In this case false alarm 
protection comes about through the 
ability of the system to differentiate 
between the slowly changing radiation 
from a radiator, and the rapid change 
which occurs when a person walks 
into a beam. 
The pattern shown in Figure 4 is 

that of the Racal model IR737. As you 
can see, it covers an area of about 
fifty feet by fifty feet. The latest model 
from Raytek is their model 4000 which 
offers a choice of two coverages-
forty feet by forty feet to cover a room, 
or a beam one hundred and twenty 
feet long and three feet wide at the 
end to cover a hallway. Raytek's 
model 4000 also offers an 
environmental test switch which 
lowers the alarm threshold by 50% so 
that potential false alarm sources can 
be checked and the system adjusted 
to have at least a two to one safety 
factor. 

Summary 

To achieve a high level of protection 
against intrusion it is not necessary to 
install conducting foil on all windows, 
nor even to use magnetic switches on 
doors and windows. Glass break 
detectors are capable of detecting 
forced entry, and motion detectors 
(ultrasonic, microwave, or infrared) 
provide area coverage of the inside of 
the protected premises. Your choice of 
area protection system will depend on 
the size, shape, and other 
characteristics of the area to be 
protected; and your evaluation of 
whether price or false alarm rate is 
more important. If some false alarms 
can be tolerated and the cost must be 
held down, you'll probably use 
ultrasonic. If you absolutely must 
achieve the lowest false alarm rate, 
you'll probably use passive infrared. 
This article has described only four 

types of sensor systems for use in 
intrusion detection. There are many, 
many more types available; but these 
are the most common -the ones 
which security companies use most 
often. rro 
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Understanding 
and Using 
Time Constants 
RC and AL 

Every resistor capacitor, and 
resistor/inductor, 
combination has a time 
constant. They are so 
common you don't even look 
for them though they can 
confuse troubleshooting. 
Here we'll take some of the 
mystery out of them. 

By Bernard B. Daien 

The words, "time constant summon 

up vague recollections of 
resistor-capacitor networks, and time 

delays, for most technicians. 
Actually, time constants are used so 

extensively throughout most electronic 
circuits that they have become as 

invisible as "the forest that cannot be 
seen because of the trees." 
Time constants occur with 

resistor-inductor networks, as well as 

resistor-capacitor networks ... a fact 
that is infrequently discussed in 

textbooks. And, since AL and RC 
networks form either differentiators or 

integrators, time constants are 
involved in their design too. 

You don't remember what an 
integrator is ...? Well, reading this 
article is a quick and easy way to 
become familiar with time constants, 
integrators, differentiators, and their 
uses. 

RL Circuits 

When sudden voltage is applied to an 

inductor, the resulting current rises 
slowly, due to the counter 
electromotive force generated as the 

expanding magnetic field cuts the 
turns of the coil. 

In a perfect inductor, without 
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Fig. 1 Universal Time Constant Graph 

resistance or other losses, the current 
would continue to rise forever, at an 

extremely slow rate, . . first because 
there would be no resistance to limit it, 
and also because the counter 

electromotive force in a perfect coil 
would be almost equal to the applied 
voltage. 
Conversely, in an inductor with 

appreciable resistance, and other 
losses, the current would be quickly 

limited, and stop rising almost 
immediately. It is therefore self evident 
that the inductance and resistance 

4  5 

have opposite effect . . the 
inductance causing a slow, gradual 
rise time, while the resistance 

shortens the rise time of the current. 
Expressed as a formula, we can 

write this as follows: 

The Time 

Constant, 

in seconds 
Inductance in Henrys 

Resistance in Ohms 

Inductance, in Henrys for the current 

to reach 63% of maximum 
or, restated in symbols, 
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Basic RC Network 

E across R = E,„ - E charge on capacitor 

I CHARGING = E ACROSS R 
R 

Fig. 2 Basic RC Network 
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Time Constant Chart 
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EXAMPLE FOR USE OF CHART: 
"How long will it take for a 10 mfd capacitor and 1000 ohm resistor network to 
charge to 75% of the maximum voltage?" 

ANSWER, FROM CHART  1.4 = --
RC 

Transposing, then 1.4 RC = T Since R = 1000, and C  10  10 -6 

Then, 1.4 (1000) (10 x 104) = T = .014 Seconds 

Fig. 3 Time Constant Chart 

Tc = 

This simple formula tells us several 
interesting things ... The length of 

time for current to reach 63% of its 
maximum (steady state) value, is 
directly proportional to the amount of 

inductance, and inversely proportional 
to the amount of resistance. It also 

says that the time constant is THE 
RATIO OF THE INDUCTANCE TO 

THE RESISTANCE, R. This means 

that if we use a coil of one Henry with 

a resistance of one Ohm, it will take 

one second for the current to reach 
63% of its steady state value . .. or if 

we use ten Henrys and ten Ohms, or 

a hundred Henrys and a hundred 

Ohms, the time constant will still be 
one second! As a matter of fact, with 
an RL time constant there are an 

infinite number of L's and R's that give 
the same time constant. 

Remember, we are dealing only 
with the time required to reach 63% of 
the maximum current, (one time 

constant). At this point you are 
probably thinking, ... "But what about 

the time to reach 90%, or even 99% 

of the maximum current ... or some 

other times?" 
Well, the answer to that question is 

quite simple. During the second time 

constant, the current will rise 63% of 
the remaining current  .. and so on. 
To sum up, in the first time constant 

the current will rise to 63% of its 
steady state value, with 37% left to 
increase. During the second time 
constant the current will increase 63% 

of the remaining 37%, (which is 
another 23%) for a total increase, in 

two time constants of 86%. During the 
third time constant the current will rise 

63% of the remaining 14%, etc., etc. If 
you do all the calculations you will 
discover that the current rises to 99% 

of its final value in five time constants. 
Simple, isn't it? 
In order to save you the trouble of 

doing these repetitive calculations, a 
universal time constant graph is 

shown in Figure 1. Since the current 
falls in the same manner as it rises, 

the graph shows both rising and falling 
curves. In using this graph, use a little 

common sense. Remember that the 
signal source for the input to the AL 

network often has resistance, and this 
must be included. Similarly, don't 
expect to open an AL circuit with a 
switch, which is an infinite resistance 

(open circuit), and get a time constant 
... all you will have is a spark coil. 
You must know what your AL is 
during charging, and what it is during 

the discharge ... and the two may be 
quite different is some circuits. 

RC Circuits 

Most technicians appreciate the fact 
that inductors and capacitors behave 
"oppositely". This is also true in the 
matter of time constants. This 
happens because, in the case of an 

inductor, we apply a voltage which 
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causes a current to flow, while in the 
case of the capacitor, we apply a 
charging current which causes a 
voltage to appear across the 
capacitor. With the capacitor, if there 
is a series resistor in the circuit, the 
charging current flowing through the 
resistor will be proportional to the 
voltage across the resistor, and that 
voltage will be the difference between 
the supply voltage and the voltage 
accumulated on the capacitor. (See 
Figure 2). 
Obviously the current flow will 

decrease as time passes and the 
capacitor charges up towards the 
supply voltage .. . but the larger the 
capacitor, the longer it will take for this 
to happen. Also the larger the resistor, 
the longer the time constant. Thus we 
can state, "The changing time is 
proportional to the resistance, and is 
also proportional to the capacitance." 
Written as a formula, Time Constant in 
Seconds = Resistance in Ohms X 
Capacitance in Farads, or, simply, Tc 
= RC 
Note that unlike the formula for RL 

time constants, there is no ratio 
between C and R. With RC time 
constants, if R is increased, C must 
be decreased to maintain the same 
time constant, and vice versa. Further, 
unlike the AL circuit, the time constant 
of an RC circuit increases as R 
increases. 
As each time constant elapses, the 

voltage rises 63% of the remainder, 
just as with LA circuits, therefore the 
universal time constant graph in 
Figure 1 can be used in the same 
way, remembering of course that in 
the AL circuit we were talking about 
the current increase (or decrease), 
while in RC circuit we are discussing 
the voltage charge on the capacitor. 
Figure 3 is a chart derived from the 

universal time current graph, showing 
several time constants and their 
respective percentages of charge (or 
discharge). Again, this chart is equally 
useful for AL or RC circuits. 

Integrators And 
Differentiators . . . 

Integrators and differentiators are AL, 
or RC circuits, which do not change 
the shape of a pure sine wave. They 
can only change the amplitude or 
phase of sine waves. But . . they can 
change the shape of non sinusoidal 
waves ... especially pulses, and are 
therefore used for wave shaping and 
signal processing . .. such as 
generating sweep ramp waveforms, or 
deriving sync pulses from other 
waveforms (sync separating). 

Differentiated Waveforms 

INPUT 

Fig. 4 Differentiated Waveforms 

(A) Resistor-Inductor Differentiator 

OUTPUT 

T = L 
R 

(B) Resistor Capacitor Ditferentiator 

Fig. 5(A) Resistor-inductor differentiator (B) Resistor-capacitor differentiator 

Which brings us to the subject of 
the relationship of time constants and 
"integrators" and "differentiators". It 
must be self evident that the values of 
R and C must affect the operation of 
the differentiator, which is a basic RC 
circuit, (shown in Figure 5B). The 
formula for the output of such a 
differentiator is 

change in voltage 
Eout =RxCx 

change in time 

or, stated in words, the ouput of the 
differentiator is the time constant, RC, 
multiplied by THE RATE OF CHANGE 
OF THE INPUT VOLTAGE. (The rate 
of change is the amount of change, 
divided by the time in which the 
change occurred). 
Of course if the rate of change goes 

to zero (no change), the output goes 
to zero. You know this circuit as the 
elementary "sync separator" used to 
generate the horizontal sync pulses 
from the composite video signal in 

TV receivers. 
There is an optimum value of R and 

C for each rate of change at the input 
(an optimum time constant). When R 
and C are chosen so that the output 
increases at the rate of 6 db per 
octave, (doubles each time the 
frequency is doubled), you have a 
differentiator. You also have a high 
pass filter! Of course we are speaking 
about frequencies that are being 
employed at the time ... if pulses are 
being handled, then the frequency is 
the reciprocal of the period of the 
pulse, or,  1 

F = 

Since the differentiator responds to 
the rate of change of the input, we 
should mention that the rate of change 
is usually referred to as, "volts per 
second", or in the case of faster 
pulses, "volts per microsecond". 
As you have probably realized by 

now, the only difference between the 
RC coupling network in a resistance 
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INTEGRATORS INPUT 
PULSE 

(A) Resistor-Inductor Integrator (B) Resistor-Capacitor Integrator 

Fig. 6(A) Resistor-inductor integrator (8) Resistor-capacitor integrator 

INTEGRATOR WAVEFORMS 

Input  Output 

Fig. 7 Integrator waveforms 

coupled audio amplifier, and the RC 
network in a differentiator, is the time 
constant chosen. An RC network that 
functions as a coupler at one 
frequency, is a discriminator at the 
lower frequencies. To insure a flat 
frequency response in an RC coupled 
audio amplifier, the time constant 
should be greater than the period of a 
half wave at the lowest frequency to 
be amplified. To function as a 
differentiator, the time constant should 
be one fifth, or less, the period of a 
half wave. 
The input versus the output 

waveforms of a differentiator are 
shown for sine waves, square waves, 

and triangular waves, in Figure 4. 
These waveshapes are shown to give 
the reader "a feeling" for the scope 
waveforms in differentiator circuits. 
It should be pointed out that an AL 

circuit can also be used as a 
differentiator, as shown in the 
schematic of Figure 5A. Since an 
inductor behaves oppositely from a 
capacitor, the positions of the resistor 
and inductor are interchanged with 
respect to the resistor and capacitor in 
an RC differentiator ... and, as 
discussed earlier the time constant of 
the AL differentiator is, L and, as in 
the RC circuit, should be much less 
than the period of a half wave at the 

OUTPUT 
RAMP 

Fig. 8 Integrator output when time constant 
is much longer than input pulse. 

operating frequency. 
Now, on to integrators, AL and RC 

integrators are shown in Figure 6. 
Figure 7 shows the input versus 
output waveforms for sine, square, 
and triangular waveshapes. 
In order to function as an integrator, 

the time constants of the circuits in 
Figure 6 should be longer than the 
period of a half wave. The integrator 
will then provide a linear ramp of 
output from a step function (increase 
or decrease) at the input, as shown in 
Figure 8. A positive going step at the 
input causes a rising ramp, while a 
negative going step causes a falling 
ramp. As you may have surmised, 
integrators are the basis for linear 
sweep waveform generators. 
The reason that a long time 

constant is required can be found by 
examining the universal time constant 
graph. Note that the first 30% of the 
curve is quite linear, while the 
remainder of the curve becomes 
progressively more non-linear 
(curved). If the output of the integrator 
is to be a linear ramp, the time 
constant must be long compared to 
the period of the input pulse, so that 
we will always be operating in the 
portion of the time constant curve that 
is confined to the linear 30% (or less). 
The integrator is really a form of low 

pass filter, with a time constant such 
that the output decreases at the rate 
of 6 db per octave as the frequency is 
increased. This is just opposite to the 
action of the differentiator discussed 
earlier. 

More Ti me Constants 

A.M. broadcast receivers use time 
constants . . . in the A.G.C. line there 
is a low pass filter, with a time 
constant much longer than the lowest 
demodulated audio frequency. The 

continued on page 57 

ETID - May 1981 / 49 



TEST 
111STRUMEAT 

REPORT 

The Soltec model 450M 40MHz oscilloscope. For more information circle No. 150 on the 
reader service card. 

Soltec's 
540M 40MHz 
Oscilloscope 

With DMM 

Soltec's new 40MHz oscilloscope, the 

540M, has some special features that 
make it a very versatile piece of test 

equipment. Some of these features in-

clude a 6 inch square domed mesh CRT 

with an internal graticule (we found the 
traces of the 540M to be clean and 
sharp), triple-trace display capability (by 
using the external CH3 input terminal 
which serves not only as an external 

trigger signal connector, but also as an 

input connector for triple trace display), 

a built in delayed sweep function, and 
a built in 4 digit multimeter with inde-

pendent input terminals plus the added 
capability of providing a digital display 
of the voltage value of any waveshape 
that is displayed on the CRT using the 

CH3 trace as a cursor. 
The DMM specifications are as fol-

lows: on dcv, there are five ranges, 
by Peter Credit  200mv, 2, 20, 200 and 1000v. Accuracy 

is said to be -±0.2% (full scale) ti count 

on the 200mv, 2, 20, and 200v ranges, 
and 0.3%-±1 count on the 1000v range. 

The ac specifications indicate an ac-
curacy of ±0.5% (full scale)  1 count 
on the 200mv (rms) 2, 20, and 200v 
ranges. and 4:1% ±-1 count on the 700v 
(rms) range. 

The resistance ranges are 2K, 20K, 
200K, 2M and 20M0 with accuracies of 
-±0.3% (full scale)  1 count on the 2K, 
20K, 200K and 2M0 ranges and 0.5% 
(full scale) 1 count on the 20M0 range. 
The measurement of a displayed wave-
shape is made by moving the CH3 trace 

to the base of the signal to be measured. 
The PUSH ZERO (auto zero) switch is 

then pushed to set the digital display to 
zero, and then the CH3 trace is moved 

to the portion of the waveform to be 
measured. The measurement is dis-

played in 4 digits using LED's. The ac-

curacy of the CH3 cursor measurement 

is said to be + 0.2% of the CRT graticule 
area *1 count. The auto zero function 

has a set up time of 0.1 ms or less, and 
a hold time of 5 seconds. 
The vertical deflection factor of the 

540M is 20mv/div to 10v/div (with no 
magnifier) and 2 mv/div to 1v/div (with 

magnifier set at X10). The deflection 
factor accuracy is within 3% of indicated 

deflection with the variable knob set at 
CAL position. The uncalibrated (varia-
ble) range provides continuously vari-

able deflection factors between the cal-
ibrated steps. It extends the maximum 

uncalibrated deflection factor to at least 
25v div. 
The frequency response of the 540M 

when tested proved to be as good (if not 
a little better) than manufacturers' 
specifications. Manufacturers' specifi-
cations indicate the X1 bandwidth to be 
dc to 40 MHz (risetime of 8.7 nsec) and 
the X10 bandwidth to be dc to 25MHz 
(risetime of 14 nsec). The input impe-

dance of the 540M is 1 MO paralleled 

by approximately 30 pf (direct) and with 
a probe it is 10 MO paralleled by ap-
proximately 20 pf. The maximum input 

voltage is 500V (dc  ac peak). 
The triggering modes of the 540M are 

norm and auto fix with three sources of 

triggering (internal, line, and external). 
Internal triggering selects the source of 
the internal trigger signal from the 

vertical deflection system, the line trig-
ger signal is obtained from sample of the 

line voltage applied to the oscilloscope, 
and an external trigger signal is obtained 
from an external signal source. 

Sweep speeds of the 540M are 

0.5s/div to 0.2 gs/div in 20 calibrated 
steps in a 1-2-5 sequence (A sweep) 

and 0.5ms/div to 0.2 psidiv in 11 cali-
brated steps in a 1-2-5 sequence B 
sweep). The variable sweep rates are 
1.25s/div for A sweep, and 1.25ms/div 
for B sweep. The delayed sweep start-
ing point is from 0.5 to 10 divisions (A 
sweep). The 540M is enjoyable to op-
erate and is well constructed. The size 
of the 540M is 244 mm (width) X197 
mm (height) X450 mm (depth), and 
weighs approximately 17 lbs. 

Standard accessories include a 10 to 
1 probe, a BNC adapter, a grounding 
adapter, two Allen wrenches, measuring 
leads and an instruction manual. In ad-

dition to the 540M, Soltec offers a wide 
variety of other oscilloscopes and 
DMM's. IT D 
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SECURITY 
PRODUCTS 

B&W Video Monitor 
Circle No. 135 on Reader Inquiry Card 

New from NEC America Inc., is a 9 in. 
B&W Video Monitor, the FVM-95. Spec-
ifications include resolution of more than 
600 lines, an input level of 0.5 to 2.0 v 
p-p, input impedance of 75 ohms or high 
impedance, frequency response of 
6MHz (-±3db) and power consumption 
of 28 watts. Front panel controls include: 
power, horizontal hold, vertical hold, 
brightness, and contrast. Rear panel 
controls include: vertical linearity, ver-
tical height, impedance selector, video 
in and out, and ac supply. The dimen-
sions of the FVM-95 are 220 (width) 
x 230 (height) x 235 (depth) mm. 

Microwave Intrusion Detector 
Circle No. 136 on Reader Inquiry Card 

New from So/fan is a microwave intru-
sion detector, the Model 2054. This sen-
sor projects a precise radiation pattern 
into a protected area. An intruder walk-
ing within the protected area causes a 
Doppler frequency shift which is elec-
tronically converted to an alarm signal. 
The detector has a range control which 
allows adjustment of the size of the pro-
tection area. The Model 2054's relay 
output is compatible with local alarm and 
standard central station control and 
transmission equipment. Features of 
the 2054 include: process and signaling 
electronics, one antenna, and a four 
hour rechargeable standby battery. 
Since the microwave intrusion detector 
is a high frequency device, it is report-
edly unaffected by environmental 
changes. Thus, the range and sensitivity 
remain constant through temperature 
and humidity fluctuations. Likewise, 

noise and air turbulence have no effect 
on the behavior of the sensor. Circuit 

design reportedly affords maximum im-
munity against radio frequency interfer-
ence from all common transmission 
sources. 

Security System 
Circle No. 137 on Reader Inquiry Card 

Sendec Corporation has announced a 
new microprocessor controlled security 

system, the System® 8. The System® 
8's features include fire and smoke de-

tection, intrusion detection, accessory 
control and monitoring and emergency 

alarm. The system provides for location 
of violated zones with lighted readouts 

while a different set of auditory and vis-
ual alarms allow the owner to determine 
the nature and exact location of the vi-
olation. Outputs available from the Sys-
tem 8® include audible outputs, fire-war-
ble, intrusion pulsating, entry warning 
steady tone, and supervision pulsating 

tone. Zone status, zone alarm, ac power 
on, and low battery are indicated visu-
ally. The System 8® is powered by a 14 
vac Class II transformer with a built in 
charging circuit which maintains a 12 
volt gel-type battery. 

Security Lockers 
Circle No. 138 on Reader Inquiry Card 

A complete new line of patented security 
lockers, which lock and unlock elec-
tronically without keys is now available 
from Bernard Franklin Company. Fea-
turing push-button opening control, the 
electronic lockers provide one-hand 
opening operation for the employee at 
the locker door location, as well as mas-
ter-controlled on opening or closings by 

management supervision from a con-

sole located up to 1000 ft. away. No 
handles or keys are used. The lockers, 
equipped with an electronically acti-
vated positive locking device and with 

a three digit combo lock, can be opened 
for inspection from a remote location, 
as well as from the front of the door by 
the user. Rows of doors or complete 

areas of lockers can be opened instantly 
from one center point, or kept closed 
during certain hours. Door combination 
locks can be changed on site within 30 

seconds, replacing lost keys or costly 
changing of key locks on doors. Optional 
features include: programming to con-
trol the opening or closing of locker 
doors at specific times of the day; 
tamper-proof alarm system; corridor 
control or central console control mod-
ules. Varying sizes and arrangements 
of lockers are available with these pat-
ented electronic features. Single-tier 
lockers with openings 12 inches or 15 
inches wide, with 60 inch or 72 inch door 
heights, as well as double-tier configu-
rations, are available. Installation of the 
system requires only basic electrical 
connections. All electronic control de-
vices are pre-installed, and involve only 
standard electrical connections. Special 

colors are available. 

Glass-Break Detector 
Circle No. 139 on Reader Inquiry Card 

Glass-Gard II, the piezio-electronic 
glass-break detector from International 

Electronics, Inc. is now available with 
a latching LED. Glass-Gard II reportedly 
has a low incidence of false alarm be-
cause its solid-state piezio-electronic 
sensor reacts only to the frequency of 
breaking glass. The LED makes Glass-
Gard II easier to service by pinpointing 
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the source of any malfunction that might 
occur in the system. Glass-Gard ll is 
available in three models and comes 

with a money back guarantee plus a full 
three year warranty. 

Camera Security System 
Circle No. 140 on Reader Inquiry Card 

A new camera security system is now 
being offered by the CFI Camera Div. 
of Schirmer-National Co. The system 
features the magazine loaded Model 

500 CFI film camera which has a shutter 
speed of 1/60 and a 16.5 minute mag-
azine running time. The camera is dri-
ven by a low current (200 ma) 12 vdc 
motor. The photo rate of the camera is 
two frames per second. The camera 
uses Kodak 16 mm film magazine which 
is available in 400 ASA with film indi-

cator. Magazine contains 2000 pictures, 
with color film available. The Model 560-
CP control panel indicates camera run-
ning, power on, film remaining and end 
of film. The control operates on 115-230 
volts 50/60 Hz and supplies voltage and 
power for up to three cameras per con-
trol. The control receives signals via wire 
or digital space command, and comes 
completely wired with plug-in connector 
or line cord. Wireless hand/disk trans-
mitter and cash drawer money trans-
mitter are also available. 

Door Cord 
Circle No. 141 on Reader Inquiry Card 

The slim line blocks on the new EPC 
Emergency Products Corp., stretch 
door cord make them suitable for mod-
ern window and door frames. The Model 
CC-2 is a 2 conductor 12 in. cord that 

stretches to approximately 36 in. Model 
CC-4 is a similar design but with four 
conductors. Also available is Model CC-
2L, a 2 conductor, four foot cord that 
stretches out to almost 20 feet. The 
Model CC-2L may be used to bring foil 
or screen circuits off overhead doors. 
All models feature crack resistant cords. 
Wires are soldered to the terminal con-
nections, not crimped as in similar de-
signs. 

Sound Alarm Switch 
Circle No. 142 on Reader Inquiry Card 

Blue Grass Electronics Incorporated 
has just announced its new Sound Dis-
criminatory Audio Alarm Switch, the 
Model AS-4000. The switch mounts in 
a standard size (4 in. x 4 in.) two gang 
outlet box for flush mounting and can 
be mounted in Blue Grass Electronic's 

TECHNICIANS WHO USED TO BUY THE BIG NAME 
NOW BUY THE BIG NAME IN LOW PRICE 

ERS 152   $1.20 
ERS 154   $1.80 
ERS 165   $3.35 
ERS 180   $4.40 
ERS 195A   $2.00 

EXACT 
REPLACEMENT 

SEMICONDUCTORS 

m:ite 
Smart technicians who want Exact Replacement Semicon-
ductors with prices that let them in on the profits are turning 
to ERS. A new and comprehensive series of guaranteed qual-
ity semi's directly distributed by MCM. ERS prices are lower 
because MCM cuts out the expensive middleman, and most 
parts are sent right to you United Parcel within 24-hours of 

Circle No. 107 on Reader Inquiry Card 

Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery. 

r i m 
1-800-543-4330 mg!  e l n1-800-762-4315 

National Watts  ELECTRONIC PARTS  Ohio Watts 

10, 

ERS 236   $2.30 
ERS 238   $4.35 
ERS 291   $1.30 
ERS 703A   $1.35 
ERS 712   $2.25 
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extension box #AS-100 for surface 
mounting installations. A dual coverage 
will vary, according to room configura-
tion and conditions, but normal instal-
lation will reportedly cover 1000 to 2000 
sq ft. Power consumption of the AS-
1000 is 2 ma at 6 vdc or vac. 

Gas Detector 
Circle No. 143 on Reader Inquiry Card 
Ademco's No. 585 Gas Detector re-
portedly senses leaking propane or nat-
ural gas before it can build to lethal con-
centrations. The No. 585 gas detector 
is solid state and transformer operated. 
A nine foot cord and plug-in transformer 
are included. The gas detector uses a 
loud piercing sound for its warning sys-
tem. 

Sound Burglar System 
Circle No. 144 on Reader Inquiry Card 

MRL, Inc. has added a new feature to 
its Sound-Alert sound discriminator bur-
glar deterrent system. Model #1100 has 
second act noise activation. When first 
break-in sound occurs, lights only are 
turned on. Unit begins to listen again 
after 3 to 4 seconds and for whatever 
time the cycle time is set; if second 
break-in sound occurs during this time, 
unit turns on noise and, if desired, ac-
tivates a dialer to call neighbors, another 
number, police, etc. A second act pilot 
light comes on and stays on until turned 
off, if second act action occurs. If there 
is no second act, unit re-arms for regular 
protection. Sound-Alert is sensitive to 
hostile noises but reportedly does not 
alarm to ordinary noises outside or in-

side. Model #1100 comes in speaker 
type cabinet and requires no installation. 
Has sensitivity adjustment and alarm 
duration control. Has provision for stand-
by power and 900 watts of power for 
additional accessories. Sound-Alert 
comes with an unconditional one year 
service guarantee. Has switches on side 
for activation of unit, horn, and switched 
receptacles. 

Passive Infrared 
Spot Control Device 
Circle No. 145 on Reader Inquiry Card 

Dexter Research Center has an-
nounced its passive infrared spot control 
device, the Thermacon. The Thermacon 
is designed for single or multiple head 
use and features solid state circuitry that 
operates from low voltage power (9 to 

30 vdc or 9 to 28 vac). The housing is 
shielded to protect the unit from RF in-
terference and reportedly is not affected 
by natural or artificial light. The Ther-
macon provides relay activation by sen-
sing the presence of natural body heat 
to a range of 12 feet and with a preset 
time delay of from 50 milliseconds to 8 
minutes. Four selectable sensitivity pat-
terns are available. The wide angle pro-
vides a detection zone conical in shape 
with 90 degrees of coverage. The cor-
ridor pattern covers a 90 degree by 50 
degree prism shaped zone. The narrow 
beam pattern covers a 50 degree zone 
and the pencil beam provides a 30 de-
gree cone of coverage. 

Digital Alarm Control 
Circle No. 146 on Reader Inquiry Card 

The Model P-61 Linear Alert from the 
Linear Corporation is a digitally coded 
alarm control unit that operates in con-
junction with radio transmitters con-
nected to a wide variety of intrusion and 
space protection sensors. The Linear 
Alert employs a digital coding technique 
which reportedly provides for highly re-
liable operation and makes the system 
virtually immune to false alarms. There 
are 250 separate codes available, and 
these codes can be selected and set by 
the users. The unit is housed in a wood 
and plastic case which measures ap-
proximately 12-1/2  inches (308 mm) wide, 
71/4 inches (184 mm) high, and 7-3/4  
inches (197 mm) deep. Space is pro-
vided inside the unit to house a re-
chargeable battery used for standby 
power. The internal siren is said to have 
an output in excess of 100 db. The Lin-
ear Alert has two output features: (1) An 
output is available to drive an 8 ohm, 
10 watt speaker or horn. (2) The second 
output provides a signal to trip an ex-
ternal telephone dialer. Although the 
Linear Alert is normally powered by an 
external ac transformer, the system de-
sign provides for 12 volt standby battery 
operation in the event of power failure. 
For this purpose, an appropriate re-
chargeable 12 volt battery rated for at 
least 1.2 ampere hours can be used. 

Smoke Detector 
Circle No. 147 on Reader Inquiry Card 

B&K Electronics introduces its new 
smoke detector, the Model 79DCRI. 
Features include a built-in relay that 
allows it to turn auxiliary functions on or 
off, connect to a control panel, or con-
nect to RF transmitters. Built-in flashing 
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LED indicates that the battery is con-
nected—steady LED indicates which 
detector is in alarm. The unit is powered 
by a 9 v battery and has a battery mon-
itoring circuit that sounds when the bat-
tery voltage is too low. ETD 
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nen 
PRODUCTS 
Battery Operated Service 
Monitor 
Circle No. 151 on Reader Inquiry Card 

The VM 520 from Visual Methods, Inc., 

is a battery powered, black and white 
service monitor having a 4.5 inch view-
ing screen and is 100% solid state. It 
is for the CCTV and CA N technician 
on a ladder or a pole, in an elevator or 
anywhere where power is not easily 
available. The VM 520 has two 75 ohm 
video signal input connectors; one BNC 
and one UHF type and also has a 75 
ohm F type connector for VHF signal 

input. The VM 520 can receive broad-
cast UHF and VHF. The VM 520 is pow-
ered by a rechargable NiCd battery or 
by an external source of either 12 vdc 
or 117 vac. An optional carrying case 
is available to protect the monitor against 

dropping and rough handling. The case 
features a neck/shoulder strap, pad-
ding, and high impact plastic exterior. 

Automatic Distortion Meter 
Circle No. 152 on Reader Inquiry Card 

NF Circuit Design Block Co., has an-
nounced its new automatic distortion 
meter, the Model E-2001. Manufac-
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turer's specifications indicate the ac-

curacy of the E-2001 to be 0.1% full 
scale (distortion meter) with a frequency 
coverage of 20Hz to 20kHz which is 

continuously variable in 3 ranges. The 
E-2001 is also usable as a 10Hz to 
200kHz ac voltmeter with a measure-
ment range of 100pv to 100v rms full 
scale with a reported accuracy of ± 3% 
at 400Hz. The input range of the dis-
tortion meter is said to be 100pv to 100v 
rms at 100% calibration. The input 
impedance of the E-2001 is 100K ohms 
shunted by 70pf unbalanced, and has 
x and y output terminals for x and y axis 
hookup with an oscilliscope. 

Programmable VHS Video 
Cassette Recorder 
Circle No. 153 on Reader Inquiry Card 

Panasonic Video Systems has ex-
panded its line of Omnivision video cas-
sette recorders with the introduction of 
its NV-8320 programmable 2-4-6 hour 

M AKE SURE you get paid for every 
inch of wire sold 

EXACT MEASURING is a must when 
you retail coaxial cables, audio 
cables, and electronic/electrical 
wires. You can work confidently and 
quickly ... yet keep close control ... 
with HYKON WIRE METERS and 
REELS set up on a counter or as a 
portable combo. Wire up to 1" dia-
meter pulls from stock through the 
meter onto take-up reel for neater 
delivery. Write for details or call us at 

AREA 216 821-2320 

M A N U F A C T U RI N G  C O. 
ET-161 East State Street  ALLIANCE, OH 44601 

Circle No. 114 on Reader Inquiry Card 

VHS video cassette player/recorder. 
This video unit employs 4-video heads 
for several "special motion" features 
and a direct drive capstan servo for high 
stability. It is equipped with a programm-
able tuner/timer that can be set to turn 

on and off and change channels up to 
8 times during a 14-day period. The new 
unit also offers 2, 4, or 6-hour recording 
capability. Model NV-8320 is encased 
in an annealed aluminum die-cast chas-
sis with components and mechanical 

parts mounted onto the one-piece chas-
sis to insure overall durability of the sys-

tem. Other features incorporated into 
the Panasonic unit include x 9 high 
speed search with picture at all recorded 
modes; still/slow/ x 2 speed play oper-
ated by remote control in the 6 hour and 
2 hour mode as well as noiseless slow 
motion at 1/20 - 1/4 normal speed. Ad-
ditional features include Automatic As-
sembly Recording (AAR), crystal ori-
ented HPF heads, a 4 digit tape counter 
with memory on/off; built-in RF modu-
lator for CH3/CH4 selection and auto 
rewind at the end of the tape. Model NV-
8320 also has a front panel connection 
for video, audio, microphone or camera 
remote and a three mode input select 
switch (line/tuner/TV). Rear panel con-
nections include BNC video, RCA audio, 
8P El AJ connector, and an on-switched 
ac outlet. The unit also is equipped with 
an LED dew indicator and 3 pronged ac 
power cord. 

Metric Allen Sets 
Circle No. 154 on Reader Inquiry Card 

Moody Tools, Inc., manufacturer of min-

iature hand tools, announces the addi-
tion of three metric Allen sets to its Acu-
Min?' line. The Economy Set (stock #58-
0158) contains six Allen drivers and one 
solid locking, chuck-type, knurled 
SwivItop/' handle. The Standard Set 
(stock #58-0159) includes six Allen 
drivers and six handles. The Deluxe Set 
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(stock #58-0160) contains six drivers, 
six handles and six spare drivers. All 
sets include hardened steel Allen driv-
ers sizes 0.7mm, 0.9mm, 1.27mm, 
1.5mm, 2.0mm and 2.5mm. 

PCB Ejector Assembly 
Hand Tool 
Circle No. 155 on Reader Inquiry Card 

Bivar, Inc. has just released its PCB 
ejector assembly hand tool the CTP-1. 
Designed to make ejector installation 
easier and faster while providing uni-
form results, the new tool has a spring 
loaded centering device for installing 
ejectors in the desired position onto 1/ 
16 in. and 3/32 in. PCBs. A funnel load-
ing spring pin locator allows the parallel 

acting tool to press the mounting pin 
through both sides of the ejector, at the 
same time attaching the ejector onto the 
PCB. An adjustable stop controls and 
limits the stroke. Test results indicate 
a reported savings of 85% in installation 
time when using the tool. 

Digital Frequency Counter 
Circle No. 156 on Reader Inquiry Card 

Heath Company has recently an-
nounced the introduction of a new 512 
MHz portable frequency counter in both 
kit and assembled versions. The IM-
2420 features four gate times and 8-digit 
resolution for precise readings, accord-
ing to a Heath spokesperson. It is said 
to do more than just measure the fre-
quencies of input signals. A period func-
tion can give cycle time in seconds, 
while the frequency ratio function pro-
vides the ratio between two input fre-
quencies. For more accurate measure-
ments, says Heath, a standby power 
switch can keep the crystal oven warm 

for maximum frequency accuracy. The 
oven is proportionally-controlled to keep 
the internal time base within 0.1 part per 
million over a wide temperature range. 
The crystal-controlled time base is said 
to provide excellent long-term stability, 
with drift controlled to less than 1 ppm 
per year. The IM-2420 also has provi-
sions for using external time base sig-
nals. Four gate times and a large, 0.43-
inch-high, 8-digit LED display provide 
the resolution necessary to measure 
UHF signals. The IM-2420's 4-15 mV 
typical sensitivity reportedly allows 
counting of low level signals. Frequency 
measurements can be made by direct 
connection, or by using the optional 
SMA-2400-1 Swiveling Telescopic An-
tenna. The IM-2420 can be wired for 
either 120 or 240 vac operation. 

Resistance Soldering Tool 
Circle No. 157 on Reader Inquiry Card 

American Beauty's new heavy-duty Re-
sistance Soldering Tool No. 105127 that 
reportedly handles connections up to 1/ 
2" (12.7 mm) in diameter is now avail-
able from American Electrical Heater 
Co. Applications include soldering of 
heavy gauge wire to terminals, lugs, 

posts, etc. The tool's heavy electrodes 
span the joint, pass a low voltage, high 
amperage current through it. Resist-

ance to the current brings work to sol-
dering temperature quickly, confining 
the heat to the exact work area. The 
tweezer-type tool has .125" (3.175 mm) 
diameter copper-clad, stainless steel 
electrodes, and operates on 15 to 250 
watts of power. There are several power 
units to choose from. American Beauty 
resistance soldering equipment ranges 
from micro-miniature for electronics work 
to heavy equipment for work with bus 
bars and copper tubing. 

VHF TV Preamplifiers 
Circle No. 158 on Reader Inquiry Card 

MA W installers now have a series of 
VHF TV preamplifiers available from 
Blonder-Tongue Laboratories, Inc. 
These new CMA series preamplifiers 
are available for low band, high band 
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or broad band use to optimize gain in 
a specific band and afford high input 
capability reportedly as high as 25dBmV 
per channel. An installer can select the 
preamplifier specifically designed for his 
particular need. The CMA's (B-T stock 
no. 4448) gain is said to be 26dB, which 
is rated exceptionally high for an MATV 
preamplifier. Each CMA model has an 
all metal case for added component 
protection. A wide operating tempera-
ture range and mast-mount design make 
the units suitable for tower installations. 
To reduce signal degradation, coaxial 
cable downlead can be used without the 
need for a separate balun since CMA's 
have 75 ohm input and output connec-
tors. The units feature a -20dB back-
matched output test jack to permit mon-
itoring a CMA after installation without 
interrupting service. All mounting hard-
ware and cable connectors are supplied 
with each CMA. 

Power Protectors 
Circle No. 159 on Reader Inquiry Card 

The Mini-Ups, a portable, plug-in unin-
terruptible power source (UPS) system, 
designed to protect small electronic 
equipment from all potential ac power 
line problems including blackouts, has 
been announced by Sola Electric. Avail-
able in 400 va and 750 va models for 
use with POS terminals, electronic lab 
monitors and test devices, microcom-
puters, and other digital electronics, the 

Mini-Ups contains a sealed mainte-
nance-free, lead-acid type battery. In a 
blackout situation, the 400 and 750 va 
units are said to provide up to 20 min-
utes of regulated power at full load from 
battery backup. The Mini-Ups operate 
from a single-phase 115 vac input and 
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provide an output voltage reportedly 
regulated to ±3% of nominal through 
input fluctuations as great as +10 -20%. 
Input frequency fluctuations of up to 
±10% of nominal (60Hz) are said to be 
tightly regulated at the output to ±0.5Hz 
(one-half cycle). The Mini-Ups also re-
portedly attenuates electrical noise and 
holds output harmonics to less than 2% 

single and 3% total harmonic distortion 
(THD) into a resistive load. 

Portable Digital Multi meter 

Circle No. 160 on Reader Inquiry Card 

A new hand held 3-1/2 digit LCD DMM 
has just been introduced by Eico Elec-
tronic Instrument Co., Inc. The Eico 274 
measures ac and dc volts, dc current 
and resistance in 21 ranges. It features 
single-chip LSI logic, automatic decimal 
point and overload protection, plus re-
portedly getting up to 200 hours oper-
ation from a single 9 v transistor battery. 
The automatic "Lo Bat" indicator warns 
you of the last 20% of battery life. The 
large, LCD readouts allow easy viewing. 
Accuracy is said to be better than 0.8%, 
input impedance 10 megohms. The Eico 
274 comes complete with 9 v battery, 
test probes, spare fuse and carrying 
case. 

Tube Amplifier 
Circle No. 161 on Reader Inquiry Card 

A thermionic power amplifier is now 
available from Strathclyde Transcrip-
tion Developments Ltd. (Scotland), that 
dispenses with output protection circui-
try and can handle loads from 5 to 20 
ohms impedance. The D2000 Tube Am-
plifier is said to provide continuous out-
put power of 60 + 60w, 8 ohms, 0.5% 
maximum distortion; maximum output 
power 75 + 75w, 8 ohms, 1% clipping; 
and maximum dynamic power of 200 
200w, 8 ohms, 1kHz. The amplifier 

IS O larrIP for soldering 
control and convenience 

w czia 

temperature control 

50W iron maintains any temperature 
between 400-750°F with ±2% 
accuracy to solder delicate com-
ponents without damage. Allen key for 
temperature adjustment included. 
Heats in 45 seconds, indicated by ther-
mostatically controlled lamp. 
Production 50 — No. 7200 

cordless convenience 

High capacity nickel cadmium battery 
power lets you take low-voltage solder-
ing anywhere! Complete recharge in 
3-4 1/2  hours. Partial recharge in less 
time. Isolated tip design with a wide 
range of "snap-in" tips available. 
Quick Charge — No. 7700 

Available at most electronic 
parts distributors. 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING 

Sterling, Illinois 61081 • (815) 625-6525 
"Manufacturing Excellence. Since 1919" 

Circle No. 115 on Reader Inquiry Card 

reportedly will clip cleanly without latch-
ing or delayed distortion effects because 
it has no output protection circuitry; its 
rapid transient recovery ensures a near 
instantaneous return to clear amplifi-
cation. Employing a linear output con-
figuration, it is load matched to a nom-

inal 8 ohms impedance to provide the 
rated continuous power; and can handle 

5 to 20 ohms impedance. The differ-
ential amplifier operates in symmetrical 
push-pull form, input to output; all stages 
have wide overload margins apart from 
the output stage proper. The low feed-
back, wide-open, loop bandwidth results 
in negligible intermodulation and loop 
slew distortion. The unit separates the 
channels by using two monaural power 
amplifiers—with their own power sup-
plies to ensure high channel separation 
(reportedly greater than 70db) and free-
dom from dynamic crosstalk. The chas-
sis and power connector are the only 
common elements. Supply transformers 
are incorporated for low mechanical 
noise; a silicon bridge rectifier and 
stacked electrolytic reservoir capacitors 
provide a low impedance/high tension 
supply rail. Output tubes are the newest 
beam tetrode. 

DMM 
Circle No. 162 on Reader Inquiry Card 

United States Corp. has introduced a 
new pushbutton DMM. The Model 2380 
DMM measures dcv, dc current, acv 
(TRMS), ac current (TRMS), and re-
sistance—plus- dB, dcv + acv (TRMS), 
and dc current + ac current (TRMS). 
With 25,000-count A/D conversion, the 
2380 reportedly displays 25% more 
measurement range than conventional 
4-1/2 digit meters. Direct readout in dB 
permits gain and loss measurements, 
simply and directly, without complicated 
calculations. Most decibel instruments 
provide a single input reference for zero 
dB, Model 2380 references both 600 
and 900 ohms with other references 
also available. Four 60% overlapping 
ranges, ensure accurate dB measure-
ments from -40 to +60 dB. Input lead 
changes are not needed to switch from 
one function to another. For safety, test 
leads, front panel inputs and panel 
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markings conform to UL1244 specifi-

cations. The Model 2380 DMM, housed 

in an impact resistant case for rugged-

ness, is designed and built for the hard-
working applications of research and 
development, test and industrial serv-

ice. Large, bright, LED's provide dis-
plays that are easy to read, solid-state 

input protections avoid damage from 
overloads and LSI circuitry assures long 
term reliability. This new multimeter is 

lightweight (4 lbs.) and measures 3 in. 
10 14 in. ETD 

TIME CONSTANTS 

continued from page 49 

output of this low pass RC filter ramps 
up and down, as the rectified carrier 

voltage step functions up and down 
when the station is changed. It's an 
integrator. The RC coupling in the 
audio amplifier of the same receiver 

has a time constant longer than the 
lowest desired audio frequency. 
More complex equipment uses 

"signal conditioning" (signal 
processing . .. which means that the 
signal is amplified, or attenuated .. 
differentiated or integrated . . AGC'd 

or clipped or limited ... expanded or 
compressed, etc., etc., in order to put 

the signal into the proper form and 
amplitude for the following circuits. As 
you can readily understand, the use of 

RC and AL circuits plays a very 
important role in signal processing .. 

and, since RC and AL circuits are 
made of passive (non-amplifying) 
components, they attenuate the signal. 

These losses can accumulate to an 

undesireable degree. It is therefore 
common to use amplifiers to offset the 
losses. Op amps are generally used in 

conjunction with RC and AL time 
constant circuitry in order to make 

practical designs. 
Following articles covering op amps 

will illustrate representative op amp 
AL and RC circuits for a variety of 
practical applications. ETD 

ALARM SYSTEMS 

continued from page 41 

bad profit for an installation crew of 

two working one day. 
One key to successful - that is, 

profitable - bidding is to maintain 

accurate records regarding the 
number of man-hours spent. If the 

installation crew consistently exceeds 
or falls below the estimated 
man-hours for the job, then the 

10 very selfish reasons 
for having a foreign student 
live with you for one year. 

1. A unique experience your entire tumily curl 
share. 

2. A way to increase communications with your 
own children. 

3. A learning resource for yourself and your 
children. 

4. A way of sharing your love with a young person 
5 A chance for personal growth. 
6. An opportunity to make new friends around the 
world and in your town. 

7. A chance to form a lasting relationship with a 
family abroad. 

8. An exploration at home of rich cultural 
differences abroad. 

9. A chance to know a young person from abroad 
And that people around the world are basically 
the same. 

10. An opportunity to see your family and 
community through the eyes of someone else. 
For more information write: AFS International/ 

Intercultural Programs, 313 E. 43rd St., N.Y., 
N.Y. 10017. Or ccill toll free (800) 327-2777. In Florida 
(800) 432-2766 

AFS International Exchanges 
for high school students. 

We provide the students. You provide the love. 

man-hour chart should be adjusted for 

that crew. It is unlikely that any two 

crews will work with the same 

efficiency. 
It is not recommended that the 

man-hour chart be modified after one 

or two installations. Allow sufficient 
time - and a dozen or more 
installations - before adjusting the 
chart. The installers can play an 

important part in the bidding process 

by reporting which items of equipment 
are causing delays in installation time. 
If a piece of equipment consistently 

causes problems, it might be 
worthwhile to review the installation 

method, consider using different 

equipment, and/or modify the 
man-hour chart. Whatever the course 

of action, accurate records are 
needed. ET D 

ELECTRONICS QUIZ SOLUTION 

1.d  6.c  11.c  16.d  21.b 

2.b  7.a  12.a  17.d  22.c 

3.c  8.a  13.b  18.b  23.a 

4.b  9.b  14.c  19.c  24.b 

5.d  10.d  15.a  20.a  25.c 
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CLASSIFIED 
RATES: 50 cents per word (minimum charge. $15). 
Bold face word or words in all capital letters charged 
at 65 cents per word. Boxed or display ads charged 
at $60 per column inch (one inch minimum). Agency 
commissions will be given only when camera-ready 
art is provided by agency. For ads using blind box 
number. add $5 to total cost of ad. Send ad copy 
with payment to Dawn Anderson, ELECTRONIC 
TECHNICIAN DEALER. 1 East First Street, Duluth. 
MN 55802, 

BOX NUMBER REPLIES: Mail box number replies 
to. ELECTRONIC TECHNICIAN/DEALER. Classi-
fied Ad Department, 120 W. 2nd St., Duluth, MN 
55802. Please include box number in address. 

WANTED 

Wanted for Cash: 7N7, 7F7, 53. 6L6 metal. 
6AF6, 6HU8, 304TL, 4CX1000A, all trans-
mitting, special purpose and Eimac tubes. 
etc. DCO Inc., 10 Schuyler Avenue, North 
Arlington, N.J. 07032, Toll Free (800) 526-
1270.  8 81 

MIRROR IN-THE-UD, SPINNING DISK, AND 
OTHER PRE-1946 TELEVISION SETS, 
parts, literature wanted for substantial cash. 
Also need 12AP4, 9AP4, MW-31-3 picture 
tubes, and any information on projection sets 
made by TELICON CORP. of N.Y. in 1947. 
Arnold Chase, 9 Rushleigh Rd., West Hart-
ford, CT 06117.(203) 521-5280.  382 

WANTED: PICTURE TUBE REBUILDING 
EQUIPMENT working or not. Write or call 
Atoll Television, 6425 Irving Park, Chicago, 
Illinois 60634. Phone 312-545-6667.  6/81 

BUSINESS OPPORTUNITIES 

For Sale. TV repair shop in beautiful coastal 
city. Pa & Ma operation grossing over 
$100,000. a year. Equipped with over 
21.000 in test equipment. 3 years old & 
newer. 3 benches equipped and ready to put 
to work. Going into other business, wish to 
sell. Call 1-503-888-9813 or contact owner 
at Viewtronics, 675 Newmark, Coos Bay, 
Oregon 97420.  5/81 

Established TV-Stereo repair shop in beau-
tiful Black Hills of South Dakota. Main St. 
location. Good steady business. Excell. li-
brary-equipment and inventory priced right-
terms available. Call 605-347-4243.  s el 

SOUTHERN NEW HAMPSHIRE 
Complete TV retail and service center with 6 
room home, in-grd. pool plus Quasar Sylvania 
Dealer. Prime hi-traffic location in rapid growth 
area. NO state sales or income tax. No competi-
tion. Turnkey operation. Excellent business cli-
mate $155.000 Call or write 

Hal Warner, Warner Associates, Realtors, 
P.O. Box 3, Amherst, NH 03031 603-673-7000 

Florida's Sun Coast. TV sales & service. 
New Showroom attached to modern 2 bed-
room home in nice area. Plus separate rental 
house. $90,000. For details call 1-813-541-
2039. Or write Shop Owner: 7744 46 Ave. 
North, St. Petersburg. Fla. 33709 

Northern California T.V. service business. 
Established 17 years. Excellent 2000 sq. ft. 
corner location w/ good parking & 15 year 
lease. 80% walk-in trade. Business carefully 
developed for minimum work and maximum 
net income. Great for two men but can be 
run well by single, sharp greedy one. Low 
cash required for qualified buyer. Reply to: 
D. Anthony. c o American T.V. Inc., 7114 
Village Pky., Dublin. California. 94566. Phone 
415-828-1234.  6/81 

FOR SALE: Well established RCA sales and 
service shop near beautiful Minnesota River, 
attached to country store and spacious 3 
bedroom home. For details call owner. 507-
925-4448.  6/81 

MECHANICALLY INCLINED INDIVIDU-
ALS: Assemble electronic devices in your 
home. Investment, knowledge, or experience 
not necessary. Get started in spare time. 
Above average profits. $300-$600/wk. pos-
sible. Sales handled by others. Write for free 
details. Electronic Development Lab, Drawer 
1560B, Pinellas Park, FL 33656. 

Established TV and stereo business, sales 
and service, 15 years, many customers, fac-
tory authorized on many brands. Lots of in-
ventory, 3 vans, company car, 2 locations 
$64,000.00 in North Carolina. 25 miles west 

of Charlotte. Excellent business, good help. 
Owner will talk. Call 704-864-4918 after 
5 pm.  581 

Ski country U.S.A. TV sales and service busi-
ness. RCA and Zenith dealer. PO Box 607, 
Frisco, CO 80443. 303-668-5774. 303-985-
3354.  5/81 

FOR SALE 

Go-No-Go Transistor Tester $16.95 Test 
Probe Housing with test tip $6.95. 2 channel 
wire tracer $45.95. Send for free catalog 
quantity discount, dealership. King Electron-
ics, Inc. 600 Tremont St., Boston, MA 
02118.  781 

"QUALITY ELECTRONIC PARTS AT 
WHOLESALE PRICES." ELECTRONIC 
DEALERS AND HOBBYISTS! Send your 
name and address for "free catalog" and 
be placed on mailing list for monthly specials. 
Free technical assistance available with or-
der! R. L. Miller, Box 391 Bay Station, Brook-
lyn, NY 11235. 

STEPPER motor evaluation kit contains 
quality Airpax stepper motor (960 steps/rev), 
versatile driver control board for manual or 
computer operation, and instruction hand-
book. Ideal for robot builders, computer hob-
byists, experimenters. etc. $74.69 postpaid. 
Call or write SPARKY ELECTRONIC SYS-
TEMS, INC., Dept. 64-62A Dry Harbor Road, 
Middle Village, NY 11379. 212-894-3000. 

SPRING SPECIALS-2SC1172B 7 AMP 
HORIZONTAL 20 LOT ONLY $1.79. 21/2 
AMP 1000 PIV RECTIFIERS 100 LOT $7.50. 
FULL SIZE BSR DELUXE CHANGERS $28. 
4 LOT $100. FULL SIZE BSR CHANGER 
BASE-COVER-CABLES $30. 212-261-9479. 
REDCOAT ELECTRONICS, 66-15 THORN-
TON PL., FOREST HILLS, NY 11374. sal 

Former TV Tech liquidating Sams, parts, 
equipment, etc. in one lot. Tubes. mostly 
G.E., selling for 20% of list. Details from Jim 
Hurd, 56 St. Timothy Court, Danville, CA 
94526. 581 

GBC LOOK-OUT 

TV-VIDEO Security Syste m 
100's of uses for 

Home, 
Business, 
Industry, etc 

sog 50 
'51 pr," 

V_ V59" 
& uP) 

LOWEST COST ANYWHERE. 
LOOK-OUT ... it's your regular TV, it's 
your babysitter, doorman and watch-
man ... it "Looks" anywhere inside, 
outside. Install it yourself in minutes! 

The -Look-Out system can be used for viewing regular 
TV programs or may be used as a video security system 
that lets you see and talk to anyone at the other end of 
the camera Truly remarkable and unique in this security 
conscious era You can use up to 3 cameras to monitor 
different locations at the same time 

Use it to monitor Front door, swimming 
pool. employees. customers. security. etc. 
Attention! , Technicians. Shop Owners 
• Increase your present business! 
• Start a New business! $309.50 (1 to s) 
Comes complete with: 
• TV/Monitor  • Sound Intercom 
• TV Camera w/16 mm lens  • 50' Cable 
• Camera Mount  Columbia Video Systems Co 

4702 Stephanie St 
Beltsville. Md 20705 

Phone (301) 937-9199 

TV AND RADIO TUBES 490 EA!! Send for 
free color parts catalog. Your order free if not 
shipped in 24 hours. Cornell Electronics 
4215-17 University San Diego California 
92105  TF 

Automobile radio and tape replacement 
parts: Delco, Chrysler, Philco-Ford, Moto-
rola, Panasonic and many others. Large in-
ventory. Laran Electronics Inc. 3768 Bos-
ton Road, Bronx, NY 10469 (212) 881-9600 
out of Now York state (800) 223-8314  TF 

SONY-PANASONIC-RCA-ZENITH-EXACT 
REPLACEMENT PARTS-LARGE INVEN-
TORIES-SEND PART OR MODEL NUM-
BERS-WILL UPS OR COD-GREEN TELE 
RADIO DISTRIBUTORS, 172 SUNRISE 
HIGHWAY, ROCKVILLE CENTRE, N.Y. 
11570.  TF 

RAMPART SECURITY SYSTEMS DEAL-
ERS' sales are booming. The Rampart Dealer 
Program offers ENORMOUS PROFIT PO-
TENTIAL PLUS EXCITING RESIDUAL IN-
COME. Our success and reputation are a 
result of a total business format approach for 
the residential, small commercial market. 
Product, marketing and management train-
ing with complete backup has made success 
a reality for over 50 dealers. If you qualify, 
it can do the same for you. Investment only 
$12,500. backed by inventory. No experience 
necessary just a strong desire to succeed. 
Call Franchise Director collect (215) 752-
2210 or write RAMPART INDUSTRIES, 
INC., 1 Oxford Valley, Suite 317, Langhorne, 
PA 19047.  681 
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TUBES-Receiving, Industrial and Semi-
conductors, factory boxed. Free price list. 
Low, low prices. TRANSLETERONIC INC., 
1365-39th Street, Brooklyn, N.Y. 11218E 
800-221-5802, 212-633-2800. 

SCRAMBLED-TV WHAT IT IS-HOW IT 
WORKS. New publication explains how the 
two encoding/decoding systems used today 
work. Theory, circuits, etc. Send $9.95 to: 
Workshop, Box 393ETJ, Bethpage NY 
11714.  TF 

Diodes - 3 AMP @ 1000 Ply, $15.00 per 
hundred, postpaid. 40 AMP @ 200 Ply, 
$14.00 for four diodes, postpaid. SASE for 
list of others, Norman Gerber, 46 S. Walnut, 
Cookeville, TN 38501, (615) 526-5537. 581 

SPRING CLEARANCE TIME-10 LOT BAG 
CANS ALL NEW $3.99. V2 lb. SOLDER 
$3.50. 50K PUSH PULL CONTROL ZENITH 
ORIGINAL 990. AUTO AM/FM STEREO 
CASSETTE RADIO ALL NEW BOXED 
$39.95. CABLE TV CONTROL BOXES 
$39.95. REDCOAT ELECTRONICS, 66-15 
THORNTON PL, FOREST HILLS, NY 11374. 
TELE 212-261-9479.  5/81 

TV TECHNICIANS-Save 50% on your ECG 
Replacements using your latest ECG Dealer 
Price List (Dec. 1980) as your guide. Top 
quality, 2 Yr. Warranty Semi-Conductors. 
$10.00 Minimum Order, Shipped C.O.D., 
UPS. Send for free sample and information. 
TRICO TV SALES, 172 Jersey Avenue, Port 
Jervis, NY 12771. 914-856-3313. 

PASS FCC EXAMS 
The Original FCC Tests.Answers exam manual 
that prepares you at home for FCC First and 
Second Class Radiotelephone licenses Newly 
revised multiple choice exams cover all areas 
tested on the actual FCC exam Plus 
Self Study Ability Test" Proven. 52 95 
postpaid (Add S2 00 for first class Al, Mail t 
Moneyback Guarantee 

common!) PRODUCTICKS  P.O. Box 26348 -19 
Rada Enipinrwring 0.11100  T San Francisco, CA 94126 

7 

Satellite Television: Information on building 
or buying your own earth station. Six pages 
of what's needed, where to get it, costs, etc. 
$4.00 to Satellite Television, RD #3, Box 
140, Oxford, NY 13830. TF 

DECODER KIT, TV, (sine wave encoder sys-
tem) Los Angeles chan. 52, Chicago chan. 
44, Detroit chan. 20, Florida chan. 50, etc. 
Latest model, complete kit $139 plus 5% 
shipping & handling. Catalog free. Write Sim-
ple Simon Electronic Kits, 11852 S. Haw-
thorne Blvd., Hawthorne, CA 90250. Tel. 
(213) 675-2335. VISA/Mastercharge ac-
ceptable. 

MICRO WAVE SYSTEM, RECEIVE UN-
EDITED MOVIES, SUPER SPORTS, LAS 
VEGAS SHOWS, ETC. COMPLETE IN-
CLUDING CABLE SWITCH $225.00. SIG-
NAL ELECTRONICS, 4027 18TH AVE., 
BROOKLYN, NY 11218. 212-436-0673. 

TEST equipment lowest prices B&K Leader, 
Hitachi, Viz, Beckman, OK Tool, Blonder 
Tongue, RCA parts transistors others, write 
call collect L.I. Electronics, 981 Sunrise 
Highway, Bayshore, NY 11706. 516-666-
7360. 

PICTURE TUBE REBUILDING EQUIP-
MENT capable of producing four high quality 
tubes per day (WILL TRAIN TO OPERATE) 
Call or Write Atoll Television, 6425 Irving 
Park, Chicago, Illinois 60634. ph. 312-545-
6667.  6/81 

SATELLITE TV-the most complete single 
report-For novices or pros-$7. SCOTT 
PALMER, 9062 Andromeda Drive, Burke, 
VA 22015. 

FIX IT FAST WITH PHOTOFACTR. Photo-
fact 7 1981 Index lists available service data 
for over 110,000 TV's, Radios, CB's, Auto 
Radios, Scanner-Monitors, and VCR's pro-
duced since 1946. Send $2.50 plus 50 cents 
shipping to Howard W. Sams Co., Dept. 
X0116, 4300 W. 62nd St., Indpls., IN 
46268.  6/81 

SATELLITE television...Howard/Coleman 
boards to build your own receiver. For more 
information write: ROBERT COLEMAN, Rt. 
3, Box 58 ETD, Travelers Rest, SC 29690. 

LIQUIDATING TELEVISION STORE: Dia-
grams-current and old, parts, tubes, test 
equipment. Air conditioning parts and charg-
ing station. Office furniture, filing cabinets 
also available. Will divide or sell as one unit. 
Write ET/D Box 134.  5/81 

SATELLITE spherical TV antenna. Easy to 
build from local parts for $200.00. Detailed 
plans $20.00. GEMINI T.V., 183 Lamport 
Blvd., S.I., NY 10305. 
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Does business 
stress cause 
high blood 
pressure? 

Stress on the job is a real 
problem for most of us. 
Many people think high-
pressure jobs cause high 
blood pressure. 

Scientists and doctors 
aren't sure if stress causes 
high blood pressure. But, one 
thing is for sure: anybody. 
no matter how they react to 
stress, can have high blood 
pressure. 

If you have high blood 

pressure, you can control 
it —with medication, weight 
control, less salt, and 

whatever else your doctor 
tells you to do. every day. 

No matter what you do for 
a living, keep on living. 

High blood pressure. 
Treat it and live. 

National High Blood Pressure Education Program 

National Heart Lung and Blood Institute 

U S Department of Health and Human Services 
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ELECTRONICS  ACT NOW!! 

130% CLun Special Limited 
Time Offer! 

(Regular Publisher's 
List Price $24.95!) 

This HUGE, All-In-One 
Circuit Sourcebook 
Can Be Yours... 

ABSOLUTELY 

FREE! 
The GIANT Handbook of Electronics Circuits 

can be yours absolutely FREE (regular publisher's list 
price $24.95) if you act now! It's a gigantic compen-
dium of all kinds of electronics circuits for every type 
application . . . computers, CB, television, ham radio, 
AM/FM, SSB, SWL, and much, much more. It's a 
must-have reference source for every electronics 
enthusiast! AND it's just a sample of the up-to-the-
minute, information-packed volumes you'll receive 
when you join the Electronics Book Club! 

You can save up to 75% on hundreds of current, 
first-quality editions of the electronics titles hobby-
ists and experimenters want most ... plus special 
Member's Bonus Benefits, book dividends, and more. 
Find out for yourself why electronics buffs all over 
the country depend on the Electronics Book Club to 
bring them the very finest new electronics titles... 
at the lowest possible prices. 

Don't wait, send for your free book now, and join 
ERG today!! 

7 very good reasons to try 
Electronics Book Club • • • 

• Reduced Mem )er Prices. Save up to 75% on books sure to 
increase your know-how. 
• Satisfaction Guaranteed. All books returnable within 10 
days without ob:igation 
• Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 14 times a year 
with dozens of up-to-the-minute titles you can pick from 
• "Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But ... if you want an 
Alternate selection—or no books at all—we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 
• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 
• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA17214 

Please accept my Membership in Electronics Book 
Club and send my free GIANT Handbook of Elec-
tronic Circuits. If not satisfied, I may return the book 
within ten days without obligation and have my 
Membership cancelled. I agree to pay postage and 
handling on the free volume and to purchase 4 or 
more books at reduced Club prices during the next 12 
months, and may resign any time thereafter. 

Name  Phone   

Address   

City   

State  Zip 
(Valid for new member only. Foreign and Canada add 20%1 ETD-581 

Circle No. 101 on Reader Inquiry Card 



VI447 LOO  arSEGOING ON 
AT PTS SERVICE CENTERS AND 
AUTHORIZED DISTRIBUTORS 44 

This sticker on the door 
means instant exchange on quality 

rebuilt television tuners. 

4110 

Now you can trade-in your "dud' tuner ior a 
quality rebuilt PTS tuner—on the spot. with 
EXPRESS  TUNER  EXCHANGE.  Authorized 
Service Centers and distributors can)  ful' 
line of the most called for timers, in ;tack anc 
ready to go. Replace your customer's problem 
tuner faster than ever before—without buy-
ing an expensive new tuner. 

PTS ELECTROWC&INC 

P O. BOX 272. BLOONDIGION. N 47402 

Express service for you—instant customer sat-
isfaction. EXPRESS TUNER EXCHANGE, only 
from PTS. Look for it. 

PTS ELECTRONICS, INC. 

General Headquarters: 

P.O. Box 272 

Bloomington, Indiana 4744L: 

Circle No 102 on Reader licLiry :lard 


