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Four Good Reasons 
to sell "CONTROLLOR SYSTE MS" 

CSC has the answer 
to all wireless security needs. 

1. 

2. 

3. 

Our 630 Control Cabinet (A) is the heart of the Sound 
Discrimination System. It provides up to 2,500 square 
feet of protection. Easy to install, one simply plugs 
this attractive unit into any 115V AC outlet and 
adjusts the sensitivi-y knob. 

me 631 Sound Discriminator Module (B) works in 
combination with the 630 to broaden the coverage 
area. Like the 630, one only has to plug it into a 115V 
AC ou-let and set the sensitivity knob. It sends a line 
carrier signal from one building to another as long 
as the build rgs share the same electrical transformer. 

The new 612 Sound Discriminator (C) is self contained, 
battery operated (9 volts) and has its own radio frequency 
transmitter. Easy to install, it mounts to wall or ceiling with one 
screw n a keyhole slot. Only a recessed pot sensitivity adjust-
ment is required. 

4. Our wireless 510 system (D) can include any numh.mr 
of door/window (E), vibrator (G) and perso. 
emergency (F) transmitters. The new 612 (C 
compatible to the model 510. 

Our magic numbers ... 630, 631, 
and 510 ... will provide the answl 
your wireless security needs. Let us 
you full information. 

"C O NTR OLLOR S YSTE MS" T M 
C ORP OR ATI O N 
21363 G R ATI OT, E AST D ETR OIT, MI 48021 

C ALL T OLL FREE 800.521.6220 

T M  IN MICHIGA N C ALL 313.772-6100 C OLLECT 

T.M. 
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II1DUSTRY 
REPORT 

British Teletext Group Files 
Rules Proposals With FCC 
The United Kingdom Teletext Industry 
Group has asked the Federal Com-
munications Commission (FCC) to be-
gin a proceeding to adopt rules to allow 
use of the British "defined format" te-
letext system in the United States. Com-
patibility with the Canadian Telidon sys-
tem and with line 21 captioning for the 
deaf: full color picture and tele-software 
capabilities; cost effectiveness and rug-
gedness, are among the features of the 
multi-level system proposed. The filing 
represents a major step in the rapidly 
accelerating promotion of British tele-
text technology in this country, following 
closely on the formation of the US mar-
keting organization, British Videotex 
and Teletext (BVT). 
The filing proposes five levels of Brit-

ish teletext operation for use in the 
United States. These include, in addi-
tion to level 1 which is now used in the 
United Kingdom and other countries 
around the world, levels 2 through 5 
which have increasingly sophisticated 
display capacities, including, among 
other things, non-spacing attributes, 
multi-language coding, full screen fine-
line graphics and full color pictures. Also 
proposed is "telesoftware" or the trans-
mission of computer programs for re-
ception by British decoders and pro-
cessing in home or business computers. 
The filing states that the hierarchy of 
decoder levels will permit the immediate 
development of teletext in the United 
States, since all the necessary equip-
ment is now in volume production and 
readily available for distribution, fol-
lowed by the gradual incorporation of 
increasingly sophisticated display ca-
pacities as they become practical. 

Electricity Produced From 
Fireless Coal-Generator System 
An RCA scientist has received a patent 
for an efficient method of using coal to 
produce electricity without burning the 
coal, thereby eliminating the air-pollu-
tants normally associated with coal-
powered generators. 
Dr. Richard Williams, a Fellow of the 

Technical Staff of RCA Laboratories, 
Princeton, NJ, has been granted a pat-
ent for his development that converts 
coal to gas that can be utilized in fuel 
cells for the direct generation of elec-
tricity. 
The process starts with passing steam 

over hot coal, which produces carbon 
monoxide and hydrogen. This reaction 
has been used since the 19th century 

to produce so-called "water gas" in 
many cities. Normally the gas is burned 
directly or used for chemical raw ma-
terials. 
Dr. Williams' patent, however calls for 

the carbon monoxide to be reacted with 
hot sodium hydroxide to form sodium 
formate, which can be utilized in a fuel 
cell to generate electricity directly. The 
remaining hydrogen can also be used 
in a fuel cell to produce electricity. 
The fuel cell, originally conceived 

about 150 years ago, is an electric cell 
in which the chemical energy from the 
oxidation of a gaseous fuel is converted 
directly to electrical energy in a contin-
uous process. 
In recent years, fuel cells have been 

used to provide electricity for various 
types of spacecraft. Now, because of 
the energy shortage, terrestrial appli-
cations for fuel cells are being devel-
oped. 
Dr. Williams points out that coal-fired 

steam turbine generating plants convert 
about 30 percent of the coal's energy 
into electric power, with nitrogen and 
sulfur air pollutants as undesirable by-
products. 
Fuel cells, however, can convert as 

much as 50 percent of the coal's energy 
into electricity, and pollutants can be 
removed during processing. 
The RCA process for converting the 

coal to gas can be relatively efficient, 
Dr. Williams explained, because the re-
action that produces the sodium for-
mate releases energy, compensating in 
part for the energy required to produce 
the water gas. 
RCA will grant non-exclusive licenses 

to the Williams patent. 

Average Pay Varies Widely By 
Geographic Area 
Where does one find the highest and 
lowest pay rates? That depends strongly 
upon the job, according to Dr. Steven 
Langer, Managing Consultant of Abbott, 
Langer & Associates. Having analyzed 
and compared pay data for over 90 jobs 
in almost 200 geographic areas in the 
U.S. and possessions, his firm has just 
published a 116-page report entitled In-
ter-City Wage & Salary Differentials-
1981 which reports his findings in detail. 
Copies of this publication are available 
for $75.00 from Abbott, Langer & As-
sociates, P. 0. Box 275, Park Forest, 
IL 60466. According to the report, Sec-
retaries are paid 34% above the na-
tional average in Peoria, IL, but 33% 
below the average in New Bern/Jack-
sonville, NC. Las Vegas switchboard 
operators do 40% better than the av-
erage, whereas those in Laredo, TX are 
32% below the national average. Key-
punch operators do best in Gary, IN 
(39% above) and worst in the McAllen, 
TX area (24% below). 
The same sort of disparities hold true 

for technical jobs. For example, corn-

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 3 Year Guarantee 
O 2SC1172 Toshiba  $2.75  1166BA521 $1.25 
2SC867A Sony  $3.95  2SC11728  $1.95 
SG613 Sony  $6.95  2SC1308K  $1.95 

O TA7222 Toshiba  $1.50  2SC1358A  $1.95 
o TA7204P Toshiba  $1.00  165  $1.95 
0 TA7205P Toshiba  $1.25  238  $1.00 

REPLACEMENT FOR ECG 
0 130  $ .75  196  $ .59  791 
0 152  $ .49  197  $ .59  792 
El 153  $ .49  „ 230  $2.84  793 
0 171  $ .59  291  $ .69  819 
O 182  $1. 50  292  $ .69  822 
O 183  $1.50  329  $1.60  820 
0 186  $ .55  712  $1.00  1167 
195A  $ .75  731  $1.00 

ZENITH, RCA & SYLVANIA MODULES 
E 9-79  $ 2.95  145256  $11.56 
9-92  $ 8.95  145262  $18.95 

0 9-147  $10.50  Rep. ECG500A  $ 9.95 
0 150-190  $12.95  Rep. ECG523  $ 9.95 
0 138697  $13.23  Rep. ECG526  $13.95 
o 139546  $17.36  '32-39202-3  $14.95 
0 141154  $19.60  . 32-43068-1  $14.95 
0 141427  $19.33  , 32-41658-3  $14.95 

GENERAL 
0 VEH070 VIDEO HEAD   

$1.50 
$1.50 
$2.00 
$1.50 
$2.00 
$2.00 
$1.95 

$49.95 
02% Amp 1060 PIV  100 for $ 8.00 
0 15 ft. STEREO HEADFONE Ext  10 for $ 4.90 
0 STEREO Y ADAPTER % "  10 for $ 4.90 
0 8 ft. 59U F-F 79$  . 10 ft 59U F-F 89¢ 

OuentIty 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 
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The ONLY 
professional 
liability policy 
DESIGNED for 
the ALARM 
INDUSTRY 
General Liability, Products, 
Completed Operations, Errors 
& Omissions 

Ask your agent to call 
or write GEORGE TANTY. 

Avreco, Inc. 
SPECIAL RISK MARKETING 

200 West Monroe Street 
Chicago, Illinois 60606 

312/663-1500 • Telex 25-3553 
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puter programmers (business) do best 
in El Paso/Alamagordo, TX 'NM (17% 
above) and worst in Providence, RI 
(19% below). Electronic technicians are 
paid 33% above the average in Gary, 
IN and 27% below the average in San 
Antonio, TX. Blue-collar workers are 
certainly not exempt from geographic 
pay differentials. Maintenance mechan-
ics are paid best in Gary, IN (19% above 
average) and worst in Fort Smith, AR, 
Puerto Rico, and McAllen, TX (26% be-
low). Truck drivers in Chicago are paid 
28% higher than the national average 
but 58% below in Puerto Rico. Forklift 
operators are paid 28% above average 
in Gary, IN and least in Puerto Rico 
(52% below the national average). 
Naturally, wages and salaries in Alaska 

are almost always higher than any-
where else in the U.S. For example, 
secretaries in Alaska are paid 43% 
more than the national average; key-
punch operators 51% more; computer 
programmers 49%; truck drivers 43%; 
and forklift operators 51%. However, 
the cost of living in Alaska is also sig-
nificantly higher than any place in the 
continental U.S. 

Sprague To Close Plant, Drop 
Disk Caps 
Sprague Electric will drop its commodity 
disk capacitors and close its 100,000 
square foot ceramic disk plant in Graf-
ton, Wisconsin. Sprague confirmed the 
shutdown would be completed by the 
end of the year with about 300 hourly 
workers being affected by the phase 
out. Only high voltage disks and slugs, 
dual disks and precision capacitors 
made in Grafton will be relocated to 
Sprague's Wichita Falls, Texas plant. 
Products being dropped by Sprague 

include general-purpose, Hypercon, and 
temperature compensating disks. Spra-
gue remains committed to and intends 
to expand its monolithic ceramic capac-
itor operation in its five domestic and its 
offshore plants. 

NAB Petitions FCC In Approval 
of Direct Broadcast Satellites 
The National Association of Broad-
casters told the Federal Communica-
tions Commission recently that it had 
two new studies which "strongly sug-
gest that immediate approval of DBS 
(direct broadcast satellites) services 
would have seriously adverse public in-
terest consequences." The NAB peti-
tioned the FCC for leave to file (1) "Di-
rect Broadcast Satellites: Service, 
Economic and Market Factors," pre-
pared by Browne, Bortz & Coddington, 
Denver, Colorado and (2) "Broadcast 
Satellite Study," prepared by Satellite 
Systems Engineering, Inc., Washing-
ton, D.C. The NAB petition also said that 
the reports indicated "the Commission 
has not yet adequately measured either 
the need for adding more TV signals 
throughout the country, or the impact of 

premature DBS authorizations on other 
satellite services." 
NAB said one report showed that 

even without broadcast satellites, reg-
ular television, subscription television, 
multipoint distribution systems and low 
power television stations would provide 
about 75 percent of the U.S. homes with 
access to 30 or more channels in tele-
vision in 1990. NAB also said the Browne, 
Bortz & Coddington study indicates that 
hasty Commission approval of DBS 
systems employing current satellite video 
techniques could seriously impede the 
development of high definition televi-
sion services. A quick approval of DBS 
systems using present technology, the 
study points out, could delay for many 
years a new generation of video trans-
mission methods which could replace 
current television techniques with sig-
nificantly improved picture quality, more 
suitable for large-screen viewing. It also 
strongly urges the need for a careful 
analysis of alternatives, and compre-
hensive prior planning, before any FCC 
commitments are made to particular 
DBS systems. 
Because of the studies' importance 

in developing DBS policies, NAB re-
quested that the FCC seek public com-

Support 
March of Dimes 

1981 
Catalog E 

Means Business...For You 

3000 Products 

ment on the studies before deciding 
whether to entertain DBS proposals at 
this time. NAB pointed to the Commis-
sion's having taken such steps when 
Comsat's December, 1980, application 
was filed, and argued that its studies— 
the first detailed analysis of DBS serv-
ices since that time—deserve equal 
consideration. 
The NAB serves a membership of 

over 4,700 radio and 660 television sta-
tions, including all the major networks. 

Telematic Acquires RCA 
Division 
Telematic, manufacturer of TV service 
components, and a pioneer in the de-
velopment and manufacture of test jigs 
and adapters, announced the acquisi-
tion of the RCA Test Jig and Adapter 
division. Telematic will continue the 
RCA Test Jig and Adapter Program as 
an independent line. It will also continue 
to manufacture its own popular test jig 
and adapters. The combination wiii en-
able Telematic to service virtually every 
television set in use today. In addition, 
Telematic will continue to manufacture 
its regular line of brighteners, subtun-
ers, hi voltage probes and replace-
ments. 
All products will be supplied by Te-

lematic from their plant at 108-02 Otis 
Avenue, Corona, N.Y. 11368. tele-
phone 212/271-5200. ETD 

ALARM SUPPLY 
means 

ALARM SUPPLY 
our only business! 

Wholesale Burglar Alarms, Fire Alarms. 
Closed Circuit Televisions, Access 
Controls, Anti-Shoplifting, Automotive 
and Wireless Residential Equipment 

Toll-Free Wats Lines 
Nation's Largest Independent 
Alarm Supply has been serving the Alarm Industry for over 
10 years...our only business! 

Detroit 
1;?5S1 Ulobe Road 

Alarm Supply Co., Inc. 
Wholesale Security Equipment 

Chicago  Atlanta g  Miami 

LIVOIlla, Michigan 48150 

National 
Michigan 
Local 
T \a/ X 

800521.6100 
800 572.5793 
313-591-9100 
810 242-2982 

1033 State Parkway  _IV' 2 5rr ey U,. S.W 
Schaumburg, IL 60195  Atlanta. Georgia 30336 

Midwest 
Illinois 
Local 

800 323-4990 
8009426155 
312 8436800 

Southeast 6002417722 
Georgia  800 282-7066 
Local  404 6914844 

7819 NAN. 1516 Strew 
mxtenron ol  W  Awe 

Miami, Florida 33126 

Florida  800 432-3231 
Broward  305 523-0004 
Local  305 593-0004 
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LETTERS 
To Frank Egner: 
I enjoyed reading your article that ap-
peared in the January 1981 issue of 
"Electronic Technician Dealer." I am 
a newcomer to the electronics industry 
and I have been studying every spare 
moment trying to master the basic con-
cepts of electronics. 
If possible, I would like to ask your 

help in supplying more information con-
cerning the Certified Electronic Tech-
nician (CET) associate or journeyman 
exams. 
I would like to know more about the 

qualifications needed to pass these 
tests, the nature of the tests, and also 
where the tests can be taken. 
Any information that you could sup-

ply would be greatly appreciated. 
Derrick T. Wilson 
118 Burley Drive 
Mt. Sterling, KY 40353 

Editor: Here once again is information 
on CET Testing and Technician's or-
ganizations: ETA-I, 7046 Doris Drive, 
Indianapolis, IN 46224; ISCET, 2708 W. 
Berry St., Fort Worth TX 76109 and also 
for a specialized consumer electronics 
test write to NATESA, 5930 S. Polaski 
Road, Chicago, IL 60629. 

Wanted: Rabbit Ear Antenna for a Wel-
tron (now out of business) AM/FM, 
Stereo 8 Track, model #2001. 
M.B. Danish 
P.O. Box 217 

Aberdeen Proving Ground, MD 21005 

I am in need of manuals or schematics 
for both an RCA WB97A VTVM and a 
FAIRCHILD 702 0-SCOPE. Any help 
would greatly be appreciated. Very 
willing to pay for copies or better yet, 
send the manuals and they will be re-
turned to you. 
ET/D, thanks for the articles on run-

ning a service deartment. 
Mike Ogreene 
9433 Caddy Lane 
Caledonia, WI 53108 

HELP! 
I need assistance in locating parts for 
two TRIPLETT model 850 Electronic 
Volt-Ohmmeters. 
The parts I am in need of are, two 

Switch Function assembly part no. 22-
436, or instead of these parts, switch 
Function part no. 22-391. 
This 850 meter was discontinued of 

manufacture, and they have indicated 
no parts are stocked. Any help you and 
your readers can supply me in obtain-
ing the above listed part (s), will be 
greatly appreciated. Thank you! 
Roberte Diaz Jorge 
554 Laviana Street 
Urb. Matienzo Cintron 
Rio Piedras, P.R. 00923 

I need a front cabinet for Zenith TV 
model D3721/E37. Part number is 
S93092 or S98721. The part is no 
longer available. Does not have to be 
brand new part. 
Karl Rybak 
29641 Marshall 
Southfield, MI 48076 

I've been trying to get a schematic for 
the Amana touchmatic module for a 
couple of years now. 
They are being manufactured by the 

Essex Corp., Box 9455, Fort Wayne, 
Indiana 46899 and by Motorola Corp., 
Car Radio Div. 
I wonder if you or any of you readers 

could obtain a schematic and source 
of parts. 
Thank you. 

Raymond Miller 
Raymond's TV 
Zenith Sales & Service 
Monroeville, OH 44847 
(419) 465-2711 

Perhaps one of your readers can help 
me. I am in need of a copy of the "Op-
eration Manual" or "Operation instruc-
tion" for "capacitor analyzer model 
CE", manufactured by Solar Mfg. Corp. 
Bayonne, N.J. 
Will pay for copy and postage, any 

help your readers can supply will be 
greatly appreciated! 
Bing K. Huie 
2153D Alameda Ave. 
Alameda, CA 94501 

TEKFAX: 
The ET/D TEKFAX #1876 in the No-
vember 1980 issue was missing, I 
would like to get this one so my file will 
be complete. 
John E. Grimes 
422 Barbersville Road 
Laurel, MD 20810 

Editor: TEKFAX 1876 was eliminated 
in editing—there is none. Sorry for the 
confusion. 

A BOUQUET: 
I received Schematic 1780 and wish to 
express my appreciation to you. The 
set is working fine and I have a happy 
customer. 
You have a great magazine and a 

great service. 
My sincere thanks. 

John Pannuzzo 
1210 S.W. 65 Avenue 
Hollywood, FL 33023 

Editor: Thank you! 

BOUQUETS AND BRICKBATS: 

I thought your article "Analyzing Func-
tional Techniques" in the February 
1981 issue of Electronic Technician/ 
Dealer was excellent. The functional 
chart on Page 41 adds a lot to the ar-
ticle. It, however, had to be so small to 
fit the magazine page that I am unable 
to follow the chart without going to my 
magnifier light. This is very difficult to 
handle at the work bench. Blow-up and 
reproduction here would be too costly. 
Do you have larger copies? One of 

the size of 2 magazine pages, I believe, 
would be a good size. Could you send 
me a copy. I would be willing to pay a 
reasonable charge plus postage. 
I am a regular subscriber. Keep up 

the good work. Thank you. 
Howard E. Eissner 
7714 Bristow Drive 
Annandale, Virginia 22003 

Editor: We are very pleased at the re-
sponse this article has received. Author 
Bob Goodman has our thanks and con-
gratulations. About the flow chart: this 
chart was courtesy of Sencore, Inc., 
which has developed this troubleshoot-
ing technique to high degree of so-
phistication for use with the VA48 Video 
Analyzer (the principles apply of course 
to many other quality signal sources) 
and I'm sure they would be glad to 
send you information. 

This is in response to your alarm design 
article in the March '81 ET/D Mag. I 
picked this issue up at the Las Vegas 
National Burglar and Fire Alarm Asso-
ciation Convention this March. Until 
now I hadn't had enough time to even 
open the cover, though I'm glad I did. 

6 / ETID - June 1981 



I am a successful alarm dealer in Bev-
erly Hills, Ca. I've seen and read many 
trade mags devoted to this field, though 
I find this article just as informative as 
any other article. Your descriptions 
were very accurate, prices were close, 
and the article was written for the nov-
ice installer (most articles forget this 
very important person. Just the one 
who needs the info.) 
I have distributed copies to all of my 

installers. Even the best of em! I hope 
that in the near future you plan more 
articles like this one so that both novice 
and experienced installers can benefit. 
Marc N. Teitler 
President 
Electronic Security Protection Com-
pany 
601 No. Bedford Dr. 
Beverly Hills, CA 90210 

OBSOLETE DATA AVAILABLE: 

I have the following obsolete service 
data available. Anyone interested can 
write. 
Zenith Service Manual Vol 1 (1948 

to 1953) 
Also have TV schematics for man-

uals. 
A) Bendix T14/T15/T18/T19/T20 

B) Majestic 123, 124, 125, 126, 115 
C) Emerson Dec '54, Feb '55, Jun 

'55, Oct '55, July '56 
D) Setchell-Carlson  Schematics 

C102, C102A, C105, 155, 157 
E) Arvin Clock Radios 1955 model 

6511" to 859T 
D. J. Aijala 
50 Fir Circle 
Babbitt, MN 55706 

HELP NEEDED: 

AM oscillator coil (L2) for Allied Knight-
Kit AM-FM tuner #820018, made by 
Allied Radio Corporatibn in 1957. Has 
companion amplifier #820022; both 
units have chrome face-plates with 
black trim, and are mounted in gray 

metal cabinets. 
William M. Suhy 
456 Burritt Avenue 
Stratford, Conn. 06497 

Your readers have been very helpful to 
me in locating hard to get parts. I am 
in need of a power transformer for a 
Zenith color TV chasis #12B14C52 part 
no. 95-2920. Thank you. 
Charles E. Hess 
201 South Oak Street 
Buchanan, Mich. 49107 

Introducing 
your money saving source 
for Sony parts . . . CPD, Inc. 
Cut your costs on Sony parts. Buy direct from CPD. 
CPD is Consumer Products Distributing, Inc., the largest Sony distributor 
in the mid-West, with one of the nation's largest distributor inventories of 
Sony parts. 7,028 Sony video, audio, and Betamax parts are stocked in 
depth. You get fast delivery at huge savings. 

Buy now at these CPD prices! 
Most Popular Sony Transistors and Sony Diode 

Sony Part 
Number 

SG613 
2SC867 
2SC1114 
GH3F 

Sony Sugg. 
Dealer Price 

$18.85 
5.66 
7.01 
3.26 

CPD 
Price 

$15.00 
4.00 
4.00 
2.00 

YOU SAVE 
$3.85 = 20.4% 
1.66 = 29.3% 
3.01 = 42.9% 
1.26 = 38.7% 

(minimum transistor or diode order 10 each) 

SAVE $20, $30, and $40 on Sony Color CRT's 
Color Picture Sony Sugg. 
Tube Size  Dealer Price 

26" CRT  $247.64 
21" CRT  239.00 

19" CRT  12" CRT 
520HB22 1 330AB22  125.29  105.29 
520KB22  175.39  145.39  330GB22  127.20  107.20 
52ORB22 

17" CRT 
470FWB22 1 
470BEB22 1 151 20  131.20 
470KXB22 / 

CPD  Color Picture Sony Sugg.  CPD 
Price  Tube Size  Dealer Price  Price 
$20764  15" CRT 
200.00  400E0E122  $150.96  $130.96 

Sony Black & White Picture Tubes 
also available at 

SUBSTANTIAL SAVINGS 

Extra Bonus Discount* 
Sony parts not Listed in This AD will qual-
ify for the following discounts if AO 
Coupon Accompanies order. 

5% discount on orders for $251 and up 

3°/0 discount on orders from $151 to $250 

10/0 discount on orders from $100 to $150 

Terms 
Send money order for full payment or 25°/0 
deposit for C.O.D. shipment for first time 
customers only. All parts F.O.B. In-
dianapolis, IN. Credit application will be 
sent with first order or circle Reader Ser-
vice Card. Satisfaction guaranteed. Only 
new, Genuine Sony parts will be shipped. 

Start saying on Sony parts today. Send coupon or your order to: 

Consumer Products Distributing, Inc. 
Department 61 3330 Pagosa Court 

Indianapolis, Indiana 46226 
Phone: (317) 897-4602 

To: CPD, Inc., Dept. 61, 3330 Pagosa Ct., Indianapolis, IN 46226 
Please send me the following Sony part numbers. I enclose my money 
order in full payment for parts Li or 25% deposit for C.O.D. shipment L. 

Sony Part Number  Quantity  Unit Price  Total Price 

Name 

Address 

City 

*Less Extra Bonus Discount of 

State  Zip 
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ITO 
Walter H. Schwartz, Editor (Duluth) 

Peter B. Credit, 
Assistant Editor (Duluth) 

Tom Greney, Group Vice President 
Publishing Director (Chicago) 

Don Fraser, Graphic Design 

Missy Jersett, Production Manager 

Diane Blesener, Production Supervisor 

Lillie Pearson, Circulation Supervisor 

Gene Bailey, Reader Service 

Julie Laitin, Promotion Director 

Dawn Anderson, Classified Ad Mgr. 

Please submit editorial 
manuscripts to: 
Editor ET/D, 1 East First Street, 
Duluth, Minn., 55802. 

ADVERTISING SALES 

Please send all advertising material to: 
ET/D, Production Mgr. 
120 West Second Street 
Duluth, Minn. 55802 
(218) 727-8511 

East Region 
Steve Del Duca 
757 Third Avenue 
New York, N.Y. 10017 
(212) 888-4382 

Midwest Region 
Keith Lewis 
111 East Wacker Drive 
Chicago, III. 60601 
(312) 938-2325 

Southern Region 
Chuck Cummings 
613 N. O'Connor 
Irving, TX 75061 
(214) 253-8678 

Western Region 
Joyce Amiri 
10741 Moorpark St., Suite #21 
North Hollywood, CA 91602 
(213) 980-7750 or (213) 760-1684 

HBJ 

HARCOURT BRACE JOVANOVICH 
PUBLICATIONS 

Robert L. EdgeII, Chairman 

Richard Moeller, President 
Lars Fladmark, Executive Vice President 
Arland Hirman, Treasurer 
Thomas Greney, Group Vice President 
Ezra Pincus, Group Vice President 
Lawrence Witchel, Group Vice President 
Joe Bilderbach, Vice President 
James T. Gherna, Vice President 
George A. Glenn, Vice President 
Harry D. Ramaley, Vice President 

room TIIE 
EDITORI DESK 
By this time you've noticed, I hope, ET/D's continuing coverage of 
security systems and I think it is about time again to talk about it. Why 
are we emphasizing security electronics? Because it is the first of several 
natural avenues of expansion for the established consumer electronics 
sales and service operation. Particularly if you have been selling and 
installing MATV or intercom/sound systems for residential use, security 
should fit your business pattern. If you have been prewiring new houses 
for MATV adding the wiring for a security system is a snap. If you have 
been adding MATV systems to existing buildings you know the problems 
involved and security system wiring is no worse. When it comes to 
designing the systems common sense, your electronics background, 
ET/D and the help of security manufacturers should make it easy. 
As far as understanding and troubleshooting the system is concerned 

a good electronics technician should adapt immediately. In fact, he is 
overqualified. The security manufacturers in general are not used to 
working with technically qualified installers and have geared their troub-
leshooting accordingly. You may find the situation actually rather frus-
trating; the manufacturers don't want you to repair anything complex; 
they are not in the habit of supplying service information on their control 
panels, etc. Luckily the equipment is quite reliable; most problems in-
volve interconnections, and wiring. 

To satisfy your curiosity ET/D is going to try to explain in a generalized 
way the inner workings of many of the various sensors and their inter-
actions with the control panel. In the last analysis, most of the sensors 
simply function as a normally open or normally closed switch as far as 
the control panel is concerned. This simplifies troubleshooting. 
So anyway, I'm telling you there is a market here which you are 

probably poised to hit, and of which you need have no fears, at least 
technically. The residential security market is wide open; market pen-
etration is negligible, not one house in a hundred is protected, so develop 
a sales strategy—here some of the manufacturers will help you—watch 
ET/D ads, and go to work. 

Sincerely 
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Good news for you and your 
customers. NESDAIISCET 
rates RCA serviceability: 

ÈXCe 

"The RCA CTC io8 
and CTC 10.9 chassis 
have earned the highest 
possible serviceability 
rating category... 
Excellent ...by incor-
porating serviceability 
features required in the 
ISCET Servtceability 
Rating Form. 

"RCAc many years 
of cooperation with 
ISCE n Serviceability 
Committee has helped 
produce excellent 
results." 
—Dean R. Mock, Chairman, NESDAI 
ISCET Serviceability Committee 

ISCET's 92% (CTC 
108) and 93% (CTC 109) 
ratings were good news to 
us. Because they mean that 
some of the most demanding 
critics in the industry agree 
that we've succeeded in de-

ellit' 

signing chassis that not only 
give your customers a first 
rate picture, but are easy to 
repair too. Here are some 
reasons why they think so: 

All subassemblies 
plug into chassis. No tools 
are needed to remove chassis 
(main circuit board). Just 
remove the cabinet back, 
unplug subassemblies and 
the chassis is ready for 
removal. 

Roadmapping on 
both sides of the board. 
Although the XL-100 
chassis use single-sided 
circuit boards, double 
road-mapping means you 
can easily trace circuits from 
either side. 

Circuits and 
voltages directly 
identified. Nlajor circuit 
areas as well as power supply 
source and key pulse 
voltages are labeled by name 
on the board. So you can 
find them fast. 

That all means that 
when you do have to repair 
our new XL-100 chassis, in 
most cases you can fix them 
quickly and easily. 

And you won't have to 
waste your valuable time 
trying to find out where to go 
to fix what you already know 
is wrong. 

Because to us that's 
what really counts. Making 
your job easier and 
your customers 
happier. 

RCA IS MAKING 
TELEVISION 
BETTER AND BETTER. 

For roar tree suhsenpfton to RCA 
COMS11'.VICATOR, our maganne of neon 
and game for ierrne tet hnumns. Irene RCA. 
Dept I 4 hOtI,Vorth Sherman Dm, Indsanapolo. IX 41,0 
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NOW, 
a mini-scope 
with the 
features 

most wanted 
by field 
engineers! 

B&K-PRECISION MODEL 1420 $825 

This new 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers to respond to the special needs 
of field engineers ...a mini-scope with 
lab-scope features. 
It easily fits into a standard attache 

case with plenty of storage room for 
a DMM, tools and accessories. The 
1420 can be powered from the AC line, 
10-16VDC or an optional internal 
battery pack. 
The rugged 1420 features dual-trace 

operation and an honest 15MHz re-
sponse, with useful response beyond 
20MHz. An efficient rectangular CRT 
displays waveforms with good read-
ability under all field service conditions. 
There is no sacrifice of features or 

performance for compact size. The 1420 
has 18 sweep ranges from 1 µS/div. to 
0.5S/div. in a 1-2-5 sequence; variable 
between ranges. Sweep magnification 
is X10, extending the maximum sweep 
rate to 100nS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. Automatic selection 
of chop and alternate sweep modes is 
provided, as is front-panel X-Y operation. 
The Model 1420 measures only 4.5 X 

8.5 X 12", weighs 7.75 lbs., with batteries 
and comes with two 10:1 probes. 

FOR IMMEDIATE DELIVERY contact 
your local distributor or call TOLL-
FREE, 800/621-4627 for a 16-page 
catalog brochure on the complete 
B&K-PRECISION oscilloscope line. 

iji<PRECISION 

DYNASCAN 
C ORPORATION 
6460 West Cortland Street 

.......... Chicago, Illinois 60635 • 312/889-9087 
Intl StS 6460 W Cortland St Chicago 
Canadian Sales Atlas Electronics. Ontario 

SECURITY 
VIEWPOIAT By Ray Allegrezza 

This month, I'd like to depart from my 'normal format' of a one-theme 
article and share with you some interesting bits and pieces of infor-
mation that have come across my desk in the last few weeks. 
Some of the observations I've made concerning this industry are not 

always pleasant. 

In the past, I've mentioned that selling residential security can often 
times be a frustrating way to make a living. Consumers are a tough sell. 
They are often times uninformed and more often than not, misinformed 
about security equipment and capabilities. 
Definite changes in consumer attitudes are now on the scene. Citizen 

organizations and neighborhood watch groups are springing up all 
across the country. 

The 'average-American' is becoming security minded. He has made 
his statement, loud and clear. Techniques, methods and equipment that 
have the capability to discourage an intruder before the criminal gains 
access to the premises is what the consumer wants to know about. 
There are a number of these devices currently on the market. (How 

many are you aware of? If none come to mind, this indicates to me that 
you may not be doing your homework regarding new product availa-
bility). 

One of these newcomers on the scene is called the Porch Lite. This 
device, manufactured by Colorado Electro Optics is basically an infra-
red detector (passive) that senses changes in the energy of the pro-
tection pattern. Should a change occur, the unit will activate lighting 
(which can remain on for up to four minutes). The unit also has a built 
in photo transistor which deactivates the Porch Lite during the day. 
According to the people at Colorado Electro Optics, the system can be 
manually overridden. 

The system is an effective deterrent to crime since the burglar will 
see lights, or a stereo etc. come on as he approaches the home. 
Another device on the market is the Omni-Space Switch from Con-

sumer Electronics, Inc. of California. 

The switch is an omni-directional sensor (field disturbance type) that 
will transmit a signal to any combination of AC devices that are con-
nected into remote receiver modules located in the home. Again, as 
with the Porch Lite, the selling point of this system is that it turns on 
lights, radios, etc, before the intruder enters the premises. 
Home television security systems are also becoming more and more 

popular these days. You can profit from these systems by (a) selling 
the system to consumers and (b) selling a surprisingly wide selection 
of add-on accessories available with these systems. 
Basically, these systems consist of camera and lens, cable, and a 

standard 12" television receiver. When someone rings the door bell, an 
alarm switch sounds over the television, and the camera mounted over 
the front or back door transmits the image of the caller to the TV screen. 
Communications can be achieved through the sound mount. If the TV 
set happens to be off, a bell is activated and the user can turn on the 
TV. 

To sum up, these products are out there and more importantly, they 
are selling. Evaluate their potential as it applies to your business. 
Especially the TV security systems (since you or your technician are 

already in your customer's homes servicing their present sets). Makes 
sense doesn't it? 
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ELECTii MEE 
II CLUE 

Take 6  $  95 
exceptional 
books for (values to $116.70) 

Start saving now for discounts up to 75% on hundreds of 
interesting, info-packed volumes . . . PLUS special Members' 
Bonus Benefits! 

1076 
List $12.95 

MINN:100k Of 
VolGpitenv9sPOPROC 6gp;soa  

liko; 
1203 

List $14.95 

1/ Challenging Computer 
Games for 

1H5-80 /Apple /PE T 

•44 

1275 
List $14.95 

e 

r.g1 
1160 

List $12.95 

.41W' 

HOW TO SUMO 
YOUR OWN WORKING 

R O B OT  PET  

1141 
List $11.95 

SECRETS OF 
123 OW-TIME SCIEN[r 
TRICKS & EXPERIMENT -, 

rim no w Ow lior  .1.0 .0. 

1128  1261 
List $10.95  List $12.95 

More fine books to pick from... 
• 99 Test Equipment Projects You Can Build. 
List $12.95. No. 805 
• A to Z Book of Computer Games. 
List $12.95. No. 1062 
• The Illustrated Dictionary of Electronics. 
List $19.95. No. 1066 
• Modern RADAR: Theory, Operation & 
Maintenance-2nd Ed. List $22.95.No.1155 
• How To Install Your Own Stereo 
System -2nd Ed. List $12.95. No. 1186 
• The GIANT Handbook of Electronic 
Circuits. List $24.95. No. 1300 
• Fiberoptics. List $14.95. No. 1236 
• The Master IC Cookbook. 
List $16.95. No.1199 

7 very good reasons to try 
Electronics Book Club... 
• Reduced Member Prices. Save up to 75 % on books sure to 
increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
• 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 

935 
List i10.95 

Modern P eal 
CoomunirrCons 

1071 
List $12.95 

303 
F_:LEt  R( )\1( • 

'H • 

I ramps  NO. 

rne Com m* 
gandtrocic 
Robotics 

1060 
I.ist $9.95 

I4ow to Ds-sicri 
buid You( Own 
Custom TY 
ogguT4 

Ir..-

1097 
1101  List $10.95 

List $15.95 

PASO I" 

- 

.01 

/A 

. :• 
1265 

List $15.95 

HOW TO MAKE -rut OWN 
A L C O H OL 
F U ELS 

I is( S!1 '15 

LASERS, 
TM US W FANTA STK 

Caw 
' 1108 
list $11.95 

The 
GIANT 

Handbook 
cd 

ComputE. 
ProtEcts 

I 1611 
List $15.95 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA 17214 
Please accept my Membership in Electronics Book Club and 
send the 6 volumes circled below. I understand the cost of 
the books selected is $2.95 (plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my Membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign anytime thereafter. 

805 955 1060 1062 1066 1071 1076 1097 
1101 1108 1128 1141 1155 1160 1169 1186 
1199 1203 1205 1236 1261 1275 1300 2074 

Name  Phone   

Address   

City   

State  Zip   
(Valid for new members only. Foreign and Canada add 20%.)  ETD-681 
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RECORD TV & AUDIO SALES IN 1980. Factory sales of traditional TV 
& audio products hit record $10.6 billion last year, would have 
topped $16 billion with inclusion of video equipment (VCRs, discs, 
games, software, etc.), home computers, personal electronics, 
according to estimates in 1981 Annual Consumer Electronics Annual  
Review, just issued by EIA Consumer Electronics Group.  Color TV 
was biggest sales item in 1980, rising 7%, followed by audio 
recorders & players, up 10%, sales of hi-fl components rose 20.9%, 
other audio systems were up 7.1%, B/W TV rose 4.8%, and radios 
increased 7.1%. 

EARLY DISC SALES DISAPPOINT RCA DEALERS. RCA videodisc player 
(VDP) dealers overwhelmingly believe sales in first couple of 
weeks were below expectations, according to Television Digest mail 
survey.  However, sales were up to RCA's expectations, according 
to Group Vice President Jack Sauter, who said company "never indi-
cated there would be a landslide reaction."  According to 
Television Digest Early Warning Report dealer panel indicated that 
nearly 82 percent are offering RCA players and discs.  Of those, 
only 11 percent said that sales in first week or two were up to 
their expectations; nearly 78 percent said they were below expecta-
tions (another 11 percent didn't know or didn't reply to question). 
Among general comments:  "Sales disappointing, very conspicuous by 
their absence."  "None sold--5 inquiries (4 were already on our 
Laserdisc prospect list).  Will need extensive one-on-one consumer 
education.  Could be a viable product by fall, but profit margins 
will erode, especially when floor plans approach due date."  "Poor 
time of year to introduce.  Newspaper advertising lacking imagina-
tion."  "Though we are big in video, we have not yet sold a single 
disc player."  "The disc will not be as strong in metro areas--as 
it will be in rural or more sparsely populated areas (where there 
is no pay TV)." 

FIRST QUARTER TELEVISION, VCR SALES ABOVE 1980 LEVELS. Total U.S. 
market sales to retailers of television receivers and video 
cassette recorders registered sharp increases over last year in the 
first quarter of 1981, according to statistics compiled by the 
Marketing Services Department, Electronic Industries Association. 
Video cassette recorder sales to retailers in the first three 
months of 1981 increased by 69.8 percent over the same period last 
year while the color television set sales were up 16.9 percent and 
monochrome TV set sales rose 16.5 percent over the first quarter 
of 1980. 

STUDY SHOWS 64.3 MILLION STEREO HOMES. A 25,000-home consumer mail 
survey commissioned by EIA Consumer Electronics Group, indicates 
81.3 percent of U.S. households--or 64.3 million--own home music 
systems, and 17 percent have two or more.  A one-year study, which 
had a 69.8 percent response rate, was conducted in 1980 and showed 
28.8 percent of U.S. households (which totaled 79.1 million last 
year) owned console audio (working out to 22.8 million homes), 
40.7 percent owned compacts (32.2 million), and 20.9 percent owned 
component systems (24.7 million).  Consoles had median age of 11.3 
years, compacts 4.8 years, components varied from 2.2 years for 
phono cartridges and 4.5 years for receivers to 8.4 years for reel-
to-reel tape decks. 
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PHILIPS KNO WS 
HO W TO SUCCEED 
IN BUSINESS 
THEYJUST BOUGHT 
SYLVANIA ECG. 

SYLVANIA RECEIVING TUBES  SYLVANIA PICTURE TUBES 
SYLVANIA ECG® SEMICONDUCTORS  SYLVANIA SPECIAL PRODUCTS 

SYLVANIA DATA DISPLAY TUBES 

Philips ECG, Inc. 
A NORTH ANERICAN PFLPS COVFANY 
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SERVICE SEMMAR 
not help. To correct: Solder loose connections on R503 (3.9 

ohm 2w resistor) at pincushion phase coil, L501. Lowell Britt. 
Boise, Idaho. 

GENERAL ELECTRIC  

Color Chassis 19YA. No video, sound okay. Loss of 14.83v 
source. To correct: Replace Y646 diode—must be exact re-
placement fast recovery diode. P.R. Carranged CET, and 
Emmett O'Brien, Ansonic, CT. 

Color Chassis 25MA. Intermittent loss of vertical. When ver-
tical collapses. 12vdc at P5 of vertical module drops to zero. 
To correct: Replace defective power transformer (intermit-
tent) GE part number EP88X6. Manual DeLaRosa. CET, 
Morro Bay, CA. 

PHILCO 

B Line Chassis Model 26C41 WA. No high voltage regu-
lator and horizontal frequency out of range on both hor-
izontal hold and service control. To correct: Replace (DIW) 
silicon rectifier part no. 348054-7 or use ECG 525 which has 
a higher voltage and current rating. Allow enough lead for a 
heat sink, solder onto slips for better contact. P. H. Besler, 
St. Norbert, Manitoba. 

RCA 

CTC74H. Insufficient vertical sweep and vertical roll. Re-
placing vertical module and vertical output transistors does 

RCA 

Replacement of diodes and capacitors in 150v bridge 

rectifier. In the November 1979 series of Goldenrods. the 
subject of the 150v bridge rectifier, as related to various RCA 
television chassis, outlined specific steps that must be taken 

in the event a shorted diode is encountered in the rectifier. 
Steps include the replacement of all four diodes and, in most 
chassis, the addition of a specially selected capacitor. RCA 

Distributor and Special Products Division has developed a 
kit to simplify ordering the specified diode,capacitor combi-
nation. Whenever stock number 147579 is ordered you will 
receive a kit consisting of four approved diodes and one of 
the specially selected capacitors. Previously only the four 
diodes were supplied under this stock number. Failure to 
replace all four diodes and the capacitor may severely com-
promise the reliability of the instrument—generating a non-
productive callback for you. 

For Chassis CTC 85, 86, 89, 90, 91, and 92. In the event 
a diode failure is encountered in the 150v power supply bridge 
(CR 201, CR202, CR203, CR 204), to assure continuing re-
liability: 

1. Replace all four diodes—use only stock number 147579. 
Avoid stressing the body of the diodes when forming the 
leads. 

41:111WW•,•;S•AttltW. 

podia! Hmitetti 
onith IRON 

RIB 

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

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



2. Add a capacitor—use only stock number 147563. spe-

cially selected for this application—see schematic and dia-
gram. Capacitor and leads must be dressed clear of other 
components and connections. Do not disturb lead dress of 
other components in the area. At completion of service, per-

form standard leakage test as outlined in "Safety Precau-
tions" section of Service Data. 

I. Amine NI Poe 01•111es 
111•11 W. W ill 

Aid VadOsie (160V) 
N s* W. 11111414 

11;i = 
.  . 

11 0 44  

For CR 3701, 3702, 3703, 3704, follow same replacement 
procedure for diodes and capacitors and see schematic dia-

gram. 
For CR 600, 601, 602, 603: 
1. Replace all four diodes—use only stock number 7015. 

Avoid stressing the body of the diodes when forming the 

leads. 
2. Check for the presence of a varistor (MOV) across the 

primary (terminals 1 and 3) of the start transformer, T600. If 
the varistor is not in the circuit, add one (stock No. 139144). 

Wrap and solder one lead directly to T600 terminal 1. wrap 
and solder the other lead to test point AH. The varistor and 
its leads must be dressed clear of other components and 
connections. Do not disturb lead dress of other components 
in the area. At the completion of service, perform standard 
leakage test as outlined in "Safety Precautions" section of 

Service Data. 

SYLVANIA 

Color Chassis E-10. No picture, circuit breaker kicks after 
20-30 seconds. HV appears momentarily before circuit 
breaker kicks—B + measures + 300v at collector of B  reg-
ulator—should be + 170v. To correct: Replace defective SC-

506 (212v boost). shorted. Part number 13-17174-1. Note: 
Check adjacent components in the regulator circuit. Allen 

Danbendiek. CET. Beatrice NB. 
Color Chassis D-12-9. No vertical or horizontal sync. Tran-
sistors in sync circuit test normal. To correct: Replace de-

fective SC-304 diode, Sylvania part number 596-5. Walt Hol-
lin, CET, Poway, CA. 

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. 

introductory offer 
Parts Prop 

11 PI 
Inventory control - that's the name of the game today! And Zenith's Instant 

Parts Program (ZIP) is the way to play it safe, sure...and money-wise. Because with-
ZIP, you've got Zenith's most frequently needed exact replacement parts where you 

want them when you want them. 
Slow-moving stock numbers are periodically replaced with new, more popular 

parts thru periodic checks by your Zenith distributor salesman. As a result, your 
original investment is protected and your inventory of Zenith exact replacement parts 
is current. 

And best of all, today you can add a little ZIP or a lot of ZIP to your inventory 
control of Zenith parts. 

For a little ZIP, you'll want ZIP-50 - the top 50 Zenith parts available with or 
without System 3 components. If you want more ZIP, get ZIP-100 - the most active 
100 Zenith parts now available with or without System 3 components. 

Call your Zenith distributor now for the ZIP program that best suits your need. 
ZIP - its the easiest, least expensive, most versatile inventory control system 

ever devised by Zenith for TV service technicians! 

For your own reputation and in your customers best interest, 
always service with Zenith exact replacement parts. 

ONITM 
The quality goes in before the name goes on 

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 

Circle No. 117 on Reader Inquiry Card 



Commercial 
Electronics, 
Inc. 
From Television to Security Systems. 

Commercial Electronics, Inc. 
was originally a television 
service firm that over the 
last several years has 
moved to become primarily 
a security sales and 
installation operation. Here 
are some details on the why 
and how 

By Walter H. Schwartz 

John Wisely began Commercial 
Electronics the way many of us began 
similar businesses, with little capital, 
after several years of working for 

somebody else. He had lined up 
several hotel television service 

contracts as a cushion before he quit 
his former job and in January 1974 
opened a storefront operation on 
Metairie Road. Here he serviced 
television and other consumer 
electronics and fulfilled his hotel 
service contracts. John did not wish to 
limit his business activities, hence the 

Fig. 1. John Wisely, the owner of 
Commercial Electronics finds work at his 
desk, proposing and planning systems, 
more profitable than technician's bench 
work. 

- Control Panel 

1 - Dialer 

1 - Battery 

1 - Smoke detector 

1 - Mini-Howler 

10 - Window bugs 

1 - Pulse extender 

10 - Contacts (door switches) 

2 - Remote Controls 

1 - Siren 

1 - Emergency Button wire 

Materials markup 

$160 

$135 

$ 40 

$ 60 

$ 15 

$ 45 

$ 15 

$ 29 

$ 30 

$ 40 

$  30 

$604 

$500 

11/2  days labor (2 men) $150 x 3 $450 

$1554 

Costs $604 + $150 $754 

Gross profit $800 

Fig. 2. This is a breakdown of a typical Commercial Electronics residential security 
system. 

name Commercial Electronics, and did 
antenna and intercom work also. 
He was approached after 

Commercial Electronics had been 
established for some time, to install 
and service closed circuit television 
equipment. This got to be a significant 
part of his business and eventually he 
decided to sell CCTV himself. 
After a time, still in the consumer 

electronics service business except for 
his CCTV work, a couple of years ago 
John allowed himself to be talked into 
attending one of Wm. B. Allen Supply 
Co.'s seminars on the security 
business for consumer electronics 
technicians. He found himself 

convinced and went whole-heartedly 

into the security business. At present 
his business is about 20% television, 
40% residential security, and 40% 
commercial security (including CCTV). 
He now hires two installers and one 
technician and spends most of his 
time handling the security business, 
selling, and planning and designing 

systems and only takes care of a few 
select television customers personally. 
A typical residential security system 

installed by Commercial Electronics is 

sold for from $1500 to $1800 including 
installation labor. This would involve 
about $600 (cost) worth of materials 
and a labor cost of about $150 (two 
men for 11/2 days at about $6.00 per 
hour each). John feels to properly 
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TO:   

Commercial Electronics, Inc. 
2620 MARIETTA AVENUE • KENNER, LOUISIANA 70062 

(504) 469-5404 

PROPOSAL 

DATE:    , 19 

Commercial Electronics, Inc. proposes to perform/install the following: 

1. Commercial Electronics, Inc. will install the above equipment and/or perform the above services in and on the premises located 

at   
for the price stated above.  • 

2. Commercial Electronics, Inc. will .supply all parts and labor to maintain the above equipment for one (1) year after date of installation, 
except for any damage, misfunction, or malfunction caused by intentional or malicious damage. 

3. Purchaser(s) warrants he owns the above premises or, if he does not, he has the permission of the owner of the premises to have the above 
equipment installed and services performed. 

4. Commercial Electronics, Inc. will maintain the above equipment (excluding batteries, torn tape, or equipment intentionally or maliciously 

damaged) under the same conditions stated herein for an additional twelve month period for the sum of    
payable in full at the beginning of said period. Commercial Electronics, Inc. will make service contracts available for subsequent years at a price to 
be quoted when each such contract is requested. 

5. If Purchaser(s) does not renew the maintenance agreement after the first twelve month period, all services will be performed for a charge to 
include parts and labor, which charge will be paid at the time such services are performed. 

6. Purchaser(s) agrees that in the event of failure, non-function, misfunction, or malfunction of the equipment and services mentioned above, 
liability, if any, of Commercial Electronics, Inc. for loss or damage to person or property thereby sustained shall not exceed the lesser of $250.00 or 
the insurance deductible which Purchaser(s) may be required to pay, and this limitation of Commercial Electronics, Inc.'s liability shall apply if any 
loss or damage to person or property, irrespective of its cause or origin, results directly or indirectly from performance or non-performance of any 
obligation arising from this document or from any active or passive fault or negligence of Commercial Electronics, Inc., its employees, agents, or 
anyone acting or purporting to act in its behalf. This paragraph shall apply and be binding on Purchaser(s) even if Purchaser(s) does not have 
insurance in effect at the time of any loss or damage as described herein, and in the absence of insurance Commercial Electronics, Inc.'s liability, if 
any, shall not exceed $250.00. 

7. Purchaser(s) acknowledges furnishing the above equipment and/or services may result in holes and other minor alterations in or 
to the premises. 

8. Should Purchaser(s) move his home or business establishment from the premises to another location within a radius of fifty (50) miles from 
Commercial Electronics, Inc.'s business establishment, Commercial Electronics, Inc. will relocate any equipment which can be removed without 
substantial damage to the above premises for a reasonable charge to be agreed upon by the parties. 

9. This document represents the entire proposed agreement between Commercial Electronics, Inc. and Purchaser(s), and it may be changed 
only by written document signed by all parties. 

10. Purchaser(s) agrees that the signature of Purchaser(s) hereon shall constitute an offer to purchase only, which shall not be binding 
upon Commercial Electronics, Inc. until accepted in writing by its President or Vice President. 

Accepted this  day of   19   
Purchaser  COMMERCIAL ELECTRONICS, INC. 

Purchaser 
by   

(President)  (Vice President) 

Fig. 3. Commercial Electronics proposal/contract form includes a carefully written liability clause. 
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0011 

Fig. 4. A CCTV rail system housing mounted on the ceiling of a supermarket. 

Fig. 5. Supermarket monitors showing a checkout counter and the loading dock. 

Fig. 6. A simple 
the meat counter. 

camera positioning covers 

cover costs (overhead) he must 
charge three times an installer's 
hourly 'ate for labor; the labor charge 
for 11/2 days is about $450. A markup 

of about 45% of the selling price is 
added to the materials cost, on this 
typical installation $500, and if a 
salesman sells the job for him he pays 

a 10% commission (or $150-$180). A 
breakdown in tabular form is given in 
Figure 2. This is a basic system with 

WARNING! 
THESE PREMISES PROTECTED 

BY 
CLOSED CIRCUIT TV 

qb.4 COMMERCIAL ELECTRONICS 
VIDEO SYSTEMS, INC. 

Fig. 7. Commercial Electronics posts these 
stickers conspicuously around protected 
premises. A similar sticker is used for a 
standard security system. 

no extras. Note the gross profit of 
$800 which is much better then the 
average television job. 
Commercial Electronics uses its 

own proposal/contract forms for all 

security installations (Figure 2.). Note 
particularly section 6 which protects 
Commercial Electronics from 
equipment failure liabilities. This sort 
of protection is most important to the 
installer. Have your own forms made 
up; get competent legal advice. 

Closed circuit television has always 

been a significant part of Commerical 
Electronics security business. It has a 
wide range of commercial 
applications. Fast food outlets and 
supermarkets are typical of these. The 
supermarket needs to watch both its 
customers and employees. Some 
features of a typical supermarket 
system are illustrated in Figures 4,5, 

and 6. The dark housing hanging from 
the ceiling (Fig. 4) contains a camera 

with a zoom lens and a scanner (pan 
and tilt) mechanism, both controllable 
from the monitor position. The 

monitors can watch any cash register 
and most of the aisle space from this 
one camera which can be moved the 
width of the store silently and 
effectively concealed in the dark 
plexiglas housing. The camera 
position is never apparent to 
customers or cashiers. The monitors 
can also be switched to cameras at 

the meat counter (Fig. 6) and the 
loading dock area. 
electronics has made several other 
changes in John Wisely's business 

and personal life. He feels that it is a 
profitable business and he is doing 
much better financially. There is little 
or no weekend or after hours work 
and few telephone calls, etc. to his 
home. He has moved his business 
location into an office and warehouse 
in an industrial park where he can 
maintain a low profile which will not 
attract burglaries of break-ins; (of 
course, he does have an alram 
system). He has been able to reduce 
his shop facilities to those necessary 
to maintain CCTV and service his 
reduced television business. He finds 
his technician/installer productivity to 
be much higher than that of a 
technician in television servicing, 
making planning much easier. 
Another point, something that may 

not be a factor to everyone is the 

personal satisfaction John says he 
gets from the work he does. "I feel 
like a businessman, I find I can make 
much more money at my desk 
designing and proposing systems than 
I can doing the installation work. After 
all these years as a technician I often 
feel I should be working on 

installations, but everytime I do so I 
find I lose money. My job now is to 
manage. It is hard to both work as a 
technician and do an effective job as 
a manager. I spend my mornings in 
the office and my afternoons out 
seeing people, selling. And I'm doing 
better than I could have imagined ever 
doing in the television only business." ETD 
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CET Quiz VI 
Simple Networks 

If you read and understood 
Bernard Daien's article on 
RC and RL time constants in 
May ET/D this quiz should 
be easy. 

By Frank R. Egner, CET 

RC (Resistance-capacitance) 
networks are probably the most 
commonly used component 
combination in electronics. The simple 
series RC circuit is used for coupling, 
differentiating, integrating, 
waveshaping, and timing to name a 
few. RL (Resistance-inductance) 
networks, although not as common as 

RC networks, are used for 
differentiating and waveshaping, plus 
other applications. How RC and RL 
networks react depends primarily on 
their time constants and the frequency 
and waveshape of the applied signal. 
A time constant can be defined as 

the time required for current or voltage 
in the circuit to change by 63.2% 
(usually rounded to 63%) of the 
maximum possible change. In each 
subsequent time constant, the current 
or voltage changes by 63% of the 
remaining possible change. Therefore, 
the change follows an exponential 
curve. After five time constants have 
elapsed, the change is considered to 
be completed. The changes in voltage 
or current in RC and RL circuits 
always follows the Universal Time 
Constant Curves (available in most 

electronic texts). 
The time constant of an RC network 

is calculated by the relationship t (in 
seconds) is equal to the product of R 
(in ohms) times C (in farads), or t = 
RC. For example, a one megohm 
resistor and a one microfarad 
capacitor have a time constant of one 
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second. In one second 63% of the 
maximum possible change will occur, 
and after five seconds the change will 
be completed. 
The time constant of an RL network 

is calculated by the relationship t (in 
seconds) is equal to the inductance 
(in henries) divided by the resistance 
(in ohms), or t = LJR. Again, 63% of 
the maximum possible change occurs 
in one time constant and is completed 
in five time constants. RL time 
constants are usually measured in 
small increments of time when 
compared to RC time constants, 
which may range from nanoseconds 
to many seconds, depending on the 
application. 
To determine how a waveform will 

be affected by an RC or RL circuit, 
the shape and period of the waveform 
must be analyzed with the network 
time constant. In general, if the time 
constant is ten or more times the 
period of the waveform, negligible 
change in the signal phase, shape, or 

amplitude will occur. Conversely, if the 

time constant is one-tenth the 
waveform period or less, the 
waveform will undergo a change in 
phase, shape, and/or amplitude. 
The basic operation of both RC and 

RL time constant effects is best 
demonstrated by the application of 
squarewaves to the networks. By 
calculating the signal period (P = 1/F) 
and the time constant (t = RC or L/R), 
the output waveform can be predicted. 

RC and RL network quiz 

The following circuits are examples of 
RC and RL networks. In all cases, the 

applied waveform is a 10KHz 
squarewave with 10v p-p amplitude. 
By applying your knowledge of time 
constants, match the output 
waveforms to the networks that will 
produce them. 
13. In all circuits above, if the input 

waveform is a sinewave, the output 
waveform is also a sinewave. 
(True)  (False) 
You can check your answers on 

page 39. 

ETID - June 1981 I 19 



Residential 
Security System 
Design, Part I 
Basic Principles 

A logical step-by-step 
procedure for designing a 
security system can save 
time and eliminate 
uncertainty as to system 
effectiveness. It can also 
spell out to the customer 
and the designer the 
capabilities of the system. 
Here is a more or less 
universal process for such 
design. 

by James A. Ross* 
and Steven Browne** 

The first, last, and most important 
guiding rule for effective design is: 
"KISS" Keep /t Simple, Stupid. 
Always keeping "KISS" in mind the 

design process logically proceeds 
through four steps: 
1) Determination of what you intend 
to accomplish, 

2) Evaluation of any special 
considerations which might cause 
modification of 1), 

3) Assessment of the capabilities of 
your enemy, and 

4) Assessment of the resources that 
you can bring to bear on the 
problem. 

In a practical situation, you might 
work through these four steps several 
times because steps 2), 3), and 4) 

may well modify the initial statement 
of step 1). For instance, to point to 
something recently in the news, the 

Three Mile Island nuclear power 
generating plant was intended to 

convert nuclear energy to electrical 
energy. However, the overriding 
special consideration of step 2) should 
have been: the operation of the plant 

• Capital Security and Surveillance Systems, 
Inc., Washington, DC 
•• Solid State Electronics, Rockville, MD 

Smoke & 
Fl e Detectors 

IWO SL .2.9. _nolling . 
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Digital 
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Interior 
Circuit 

Fig. 1. Interconnections of controls, sensors and alarm circuits to the control panel. 

must never endanger life. If this had 
been properly evaluated, the plant 
would not have been built as it was. In 
our situation, designing a home 
security system, step 2) will probably 
be the admonition of the homeowner 
to design a system that he can live 
with, e.g., no switch mats where a pet 
or a midnight-snacking human can trip 
the interior circuit, etc. 
In step 3) you must assess what it 

is you are protecting, and against 
whom. If the prize is worth the 
attention of a professional, then you 
must create a system which will 
protect against a knowledgeable 
attack. If the potential enemy is an 
impulsive amateur, your design will be 
much simpler. 

Step 4, though, is the one which 
regularly sends you back to step 1). In 
this step you advise the homeowner 
how much it will cost to do everything, 

and that's when you begin to simplify 

the system, because most people in 

the real world have limited resources. 
The design which this article will 

describe is based on many real 
residential fire/intrusion detection and 
alarm systems which the authors have 
designed and installed, without of 
course, providing any information 
which could compromise a specific 
system. For the purposes of this 
article we'll assume the homeowner 
has insisted on the most protection 
with the least inconvenience to family 
and servants. 

Overall home 
security system 

There are an infinite number of ways 

that a home security system can be 
configured, but, in a practical sense, 
all systems consist of four separable 
circuits: exterior, perimeter, interior, 
and fire/smoke, connected to one or 
more control panels. As noted in a 
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previous article in this series, the 
individual circuits may be broken into 
zones to provide additional flexibility. 

Control panel 

The control panel is the heart of any 
system. It includes the switches for 
turning elements of the system "ON" 
and "OFF," the logic circuits which 
respond to inputs from sensors, panic 
buttons, key switches or digital 
keyboards, and the outputs to 
signalling systems. For this 
representative residential design we 
have chosen the Nutone S-2252 panel 
because it has many features which 
we wish to incorporate in our design. 
Figure 1 is a block diagram of the 
interconnection of controls, sensors, 
and alarm circuits with this Nutone 
panel. 

Exterior circuit 

Most home systems have no exterior 
circuit at all, because the threat is not 
severe enough to justify the heavy 
expense. If needed, an exterior circuit 
would probably use a proximity or 
vibration sensor system associated 
with a wire fence around the property. 
Another excellent exterior sensing 
system consists of an array of buried 
microphones. These seismic systems 
sense the vibrations caused by a 
person walking and automatically 

trigger an alarm. At least one type, 
made by Intrusion Detection Systems 
(IDS) of San Leandro, California, has 
a verification mode in which you can 
listen to the amplified sounds of 
motion. 
Recently Colorado Electro-Optics 

introduced a product called "Security 
Light Control" which is intended to be 
used in conjunction with your front (or 
back) porch light. The unit would not 
normally be connected to the security 
panel, but would operate 
independently once activated. The unit 
will sense a person approaching the 
door in darkness, by the infrared 
radiation from the person, and turn the 
porch light "ON". If the person is a 
friend, he will appreciate your 
thoughtfulness. If he is a burglar, he 
will most likely skedaddle. 
In our representative design for this 

article, we are not using a seismic 
system, but will use a security light 
control at each of three doors. 

Perimeter circuit 

This is the circuit which covers all 
doors and windows, and which would 
be left "ON" even when the family is 
home and up and about. In designing 

Fig. 2. Partial floor plan showing location of digital keyboard and IR coverage pattern. 

the system, however, at least one 
door will be designated as an "Exit-
Entry" door. The normally closed 
switch from this door (or these doors) 
is wired separately to terminals on the 
panel which are connected to a time 
delay circuit, so that the user can 
enter and leave his home without 
generating an alarm. The Nutone 
panel, for one, has an interesting 
feature in its exit-entry circuitry. The 
time delay is adjustable for any period 
up to 45 seconds which means you 
have that length of time after entering 
to turn the system "OFF" to prevent 
sounding the alarm. The Nutone panel 
helps you to remember this by 
emitting a gentle buzz from the time 
the door is opened until the system is 
deactivated. 
Note in Figure 1 that the entry-exit 

delay circuit contains both normally 
open and normally closed detectors. 
This allows flexibility and simplicity in 
designing this circuit. For instance, a 
N/O floor mat could be used inside 
the front door in the simplest 
installation. In our design we will use 
both a floor mat and a recessed 
plunger switch in this curcuit. 
The fast response perimeter circuit 

is used with glass break detectors, 
which are fastened to each window 

not otherwise protected. This circuit 
will provide instant response if any 
protected window is broken. 
The normal response perimeter 

circuit has been designed by Nutone 
to help to prevent the annoyance 
caused by false alarms due to 
momentary unintentional contact in 
sensitive detectors. The remainder of 
our detectors will be connected to this 
circuit. Note that this circuit also has 
provision for either N/C or N/O 
detectors. 
Here we come to the design feature 

which provides for superior perimeter 
protection while reducing 
inconvenience to the minimum, 
namely alarm screens. If we had used 
plunger switches or magnetic switches 
to protect windows, we would have 
had to also put a shunt switch next to 
the window so that the window can be 
opened for ventilation without 
activating the alarms. That means that 
the window opening is not protected 
while the window is open, and, 
certainly you would not leave home 
with the window open. Our design 
uses a special screen which has a 
conductor unobtrusively woven 
through it which is connected in series 
with the N/C perimeter circuit. If the 
screen is cut, the alarm activates. The 
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screen also includes a magnet which 

holds a recessed magnetic switch 
closed as long as the screen is in 

place. Therefore, removal of the 
screen will also generate an alarm. 
In addition, all doors including the 

sliding glass doors are protected with 
recessed plunger switches in the N C 
perimeter circuit. These switches 

protect against the intruder who opens 
the door, but they don't protect 

against the burglar who breaks the 
glass and steps through the opening. 
so we use audio detectors (glass 

break detectors) in every room with a 
glass door. 

It is very important to keep in mind 
that all of the detectors described so 

far are connected in the perimeter 

circuit. One of the features of this 

particular panel is the ability to turn 
"OFF" the interior circuit so that family 

members can move about freely but 
still be protected by the perimeter 
circuit. Considering this, if it is felt that 

a radio transmitter panic button is 
necessary, its receiver should be 
wired into the perimeter circuit so that 
the transmitted panic signal will 

activate the alarm even if the interior 
circuit has been turned "OFF. Also, 

any other sensor intended to activate 

the system while the interior circuit is 

not activated should be connected into 
the perimeter circuit. 

Fire/Smoke circuit 

The Nutone panel has no provision for 
turning this circuit "OFF"; it is always 

"ON-. As you can see in Figure 1, 
supervision is included because the 
sensors are normally open. The 

smoke detectors should be mounted 

(on ceiling or high on wall) in bedroom 
area and at the top of each staircase. 

Also available are heat (temperature) 
detectors and rate-of-rise heat 

detectors, used to detect a flash fire 
with little smoke. 

Interior circuit 

In the previous article in this series we 

discussed some of the available 
sensors for interior protection and the 

reasons for their use. In a residence 
with a high level of perimeter 

protection, the interior sensor system 
does not need to be elaborate. 

(Conversely, in a commercial 
installation where a wall or skylight 
could be breached or the intruder 
could hide somewhere inside during 
the day - interior sensors are 
extremely important). 

Don't Pull Your Hair... 

PULL WIRE! 
With the D'versiBIT 

And end the time-consuming, hair-pulling frustration nor-
mally confronted when installing hidden wire. 
The D'versiBIT, with a flexible steel shaft in lengths of 
54" and 72" (extensions for even greater distances), 
comes in auger, 
masonry, combina-
tion, and combina-
tion with screw 
point styles. 

This system allows 
you to install hidden 
wire in walls quickly 
and efficiently, and 
the ease of opera-
tion will enable you 
to accomplish many 
jobs which previous-
ly bordered on the 
impossible. 
Get the D'versiBIT. 

Call or write for our 
free brochure, 
NEW 
INSTALLATION 
TECHNIQUES, 
and learn more. 

How D'versiBrf works. 

Lra 
(1) A small ent y hole is made (2) D'yersiBIT 
is directed to first obstacle (3) D'yersiBIT is 
drilled through other obstacles to crawl space 
(4) 0 yersiGRIP is attached to bit hp 

D'versiBITT,, 
Diversified Mfg. & Mktg. Co. 
DN. Scoggins Mfg., Inc. 
P.O. Box 2260, Burlington, NC 27215 
(919) 227-7012 
Toll Free 1-8GO-334-6870 

(Except North Carolina) 
Roars Nos 3.811.5413:3,eg7,183 

Figure 2 shows a part of the floor 
plan of our representative residence, 
with the location of the controlling 
digital keyboard and the pattern 

covered by the passive infrared 

motion detector. We'll cover the digital 
keyboard in more detail in the next 

article, but, for now, it is only 
necessary to point out that the 

coverage pattern of the IR sensor has 

been directed so that the homeowner 
can activate the interior system by 

keyboard and then move to the front 

door without causing an alarm. 
Similarly, after returning, he can 

deactivate the interior system without 
entering the IA coverage area. Note, 

though, that the passive IA covers the 
basement door, and the sliding glass 

door in the family room. It even 
provides some protection in the 

kitchen! 

Summary 

In this article we presented the 
general rules of design, and some 

specifics regarding the design of a 

residental security system. In the next 
article we'll discuss the control circuits 
and signalling systems. As always, 
questions and comments are 

welcome. Send them to us c/o ETD 

4.11fy 
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Get Hooked 
On Quality. 

The 1981 Pomona Electronics catalog is 
brimming with more than 650 quality test accessories. 

Including just about every kind of :irabber 
clips imaginable. 

There are minis, maxis and micros. 
And do it yourself types. featuring simplified 

assembly. 
Plus banana jack Grabbers you just plug into, 

threaded Grabbers, and Grabbers with scpare a:cess 
holes. 

Not to mention Grabber patch cords in assorted 
lengths. featuring other-end options such as banana 
plugs, double banana plugs, pin tip plugs. squa -e pin 
receptacles, BNC plugs and receptacles - or a Crabber 
at both ends. 

Even m Dre important than the quantities we 
make is the quality we build in: high temp, molded, 
g ass-filled nylcn barrels with gold-plated beryllium 
contacts and s•ainless steel springs. How's that grab 
you? 

Refer to your copy of the Electronic Engineers 
'aster (E-.M) catalog for complete product in-
fbrmation, or ask us for a free catalog today. 

ITT Pomona Electronics, 1500 E. Ninth St., 
O. Box 2767. Pomona, CA 91766. Phone (714) 
523-3463. 

In Europe. ITT Industries Belgium S.A.. Pomona 
Division,  50 Avenue Louise, Box 121. Brussels, 
13elgium. Phone 02/640.34 . 00. 

AVAILABLE THROUGH YOUR FAVORITE 
,E.._ECTRCNIC PARTS DISTRIBUTOR 

Consistent quality for a comblex world. Pomona Electronics ITT 
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Operational 
Amplifiers, Part I 
The easy way. 

The op amp is more or less 
the universal gain block of 
analog signal processing. 
Here is a straightforward 
presentation of its theory 
and application. 

By Bernard B. Daien 

Since most electronic equipment uses 
amplifiers, it is apparent that some 
form of "building block," or "universal 
amplifier" has a wide area of 
application. With the coming of 
integrated circuits, low cost, small, 
lightweight amplifiers became feasible. 
Today there is a large variety of such 
amplifiers available, and they are 
called "Operational Amplifiers" (Op 
amps). 
Op amps almost always use some 

form of negative feedback, thus this 
article covers the basics of negative 
feedback theory, in a simple and 
direct way, without complicated 
mathematics. Since the op amp is 
based on its predecessor, the 
"differential amplifier" (duff amp), 
differential amplifiers are also 
discussed. 
Since variations of the op amp are 

used today in instrumentation, and 
industrial and consumer electronics, 
technicians need practical information 
concerning the methods of 
troubleshooting IC op amps ... also 
included in this article. 
If you wish to sharpen your skills in 

the area of op amps, this article will 

signal source 
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10.000 
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10 
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Fig. 1 The principles of inverse feedback. 

get you off to a good start ... 
painlessly. 

Advantages of the op amp 

Most modern instrumentation 
incorporates amplifiers. If the gain of 
an amplifier drops only five percent, 
the instrument is out of specified 
accuracy limits. (On the other hand, if 
an amplifier is in a simple broadcast 
receiver, a loss of five percent in gain 
merely means that the volume control 
must be readjusted.) In another 
instance, the loss of gain in a color 
television "color killer" circuit may 
mean loss of color (a common 
occurrence). Stability is often very 

essential. 
With an op amp the gain is 

determined by inverse feedback, and 
is almost completely independent of 
the gain of the integrated circuit itself. 
If the op amp open loop gain changes 
25%, the closed loop gain will show 
virtually no change! Thus changes 
due to aging, temperature, supply 
voltage, etc., have very little effect on 
the operation of circuits using op 
amps with feedback. This is the chief 
advantage of the op amp. 
But, there are other advantages. Op 

amps are less expensive than discrete 
amplifiers ... and they are much 
smaller and lighter. Over the years a 
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Effect of changing open loop gain, 
with 10%, negative feedback Amplifier Open Loop Gain is 10,000 

Open Loop Gain Closed Loop Gain 

10,000 9.99 

1000 9.90 

100 9.09 

So long as the closed loop gain is much less than the open loop gain, 
changes in the open loop gain have negligible effect on the closed loop gain. 

Fig. 2 The effect of open loop gain on closed loop gain. 

great number of practical circuits 
based on op amps have been 
developed, covering almost every 
conceivable area of application. Some 
of these op amp applications were not 
really practical before the advent of op 
amps due to cost, size, etc. One such 
application is the "active filter," which 
enables us to build low pass, high 
pass, bandpass, and bandstop (notch) 
filters, down to frequencies as low as 
.01 Hertz! (Try doing that with LC 
filters). 

New thoughts 
about old circuits 

Anyone who has used voltage 
regulators knows that the output 
voltage changes very little when the 
output current changes appreciably. If 
you think about it, the only way this 
can happen is if the voltage regulator 
has a very low internal resistance 
(source resistance). We therefore say, 
"A constant voltage source has a low 
internal impedance." (This concept will 
be important to you later on in this 
article). 
Similarly, a constant current 

regulator's output current changes 
very little, when the load resistance 
changes appreciably. The only way 
this can happen is if the internal 
resistance of the current regulator is 
very large. With a high internal 
resistance (source resistance), the 
source resistance will be much larger 
than the load resistance. The source 
resistance then limits the current, and 
the smaller load resistance has little 
effect on the output current. 
Stated another way, in a series 

circuit consisting of one very large 
fixed resistor, and a much smaller 
variable resistor, the value of the 
smaller resistor will have very little 
effect on the current. The larger 
resistor is in effect, a "limiting" 
resistor. Thus a 1000 ohm variable 
resistor, in series with a one megohm 
fixed resistor, can change the current 

Fraction of Output 
Fed Back Into Input Closed Loop Gain 

.01 99.0 

.05 19.9 

.10 9.99 

Note that the closed loop gain approximates the reciprocal of the fraction fed 
back. Thus if we feed back 1/100th of the output, the gain is 100. If we feed 
back 1/10th of the output, the gain is 10, etc. 

Fig. 3 The effect of changing the amount of negative feedback. 

only one tenth of one percent! We can 
sum this up by saying, "A constant 
current supply has a very high internal 
resistance." (This will be important 
later in this article). 
Anything that tends to make the 

output of an amplifier a constant 
current source, raises the output 
impedance. Anything that tends to 
make the output of the amplifier a 
constant voltage source, lowers the 
output impedance. Keep this in mind. 

Inverse feedback basics 

Inverse (negative) feedback tends to 
make an amplifier's gain independent 
of the amplifier's characteristics, such 
as aging, drift with temperature, or 
changes with applied voltage. In 
addition, the feedback can be used to 
make the amplifier's output a constant 
voltage, or constant current. Negative 
feedback also changes the amplifier's 
bandwidth, distortion, and enables the 
gain of the amplifier to be precisely 
calculated in advance. 
Remember that by making the 

output constant voltage, the output 
impedance is lowered ... but if we 
make the output constant current, the 
output impedance is raised! This is in 
contradiction to what you have read in 
many simplistic articles which almost 
always state, "negative feedback 
lowers the output impedance." Or, 
"An op amp has an output impedance 
close to zero." Both of those 
statements are incorrect. The output 
impedance of an op amp is 
determined by whether the feedback 
tends to make the output look like a 
constant current source, or a constant 
voltage source. (Similarly, input 
impedance depends upon feedback 
being in the form of a voltage, or a 
current). Thus the way the feedback is 
implemented determines both the 
input and the output characteristics of 
the amplifier. If you think about that 
last sentence a bit, it will become 
quite obvious, since the feedback loop 

is taken from the amplifier's output, 
and fed back into the input. 
Although we are discussing op 

amps, the feedback theory presented 
will be useful wherever feedback is 
used. It is unfortunate that so little 
attention has been given to the theory 
and practice of feedback. Usually, one 
or two feedback formulas are given, 
without explanation ... as a result 
technicians must use them "blind" 
(without understanding). Feedback is 
a very powerful and basic tool, and 
should be well understood by 
technicians. 
There is one point that must be 

made with regard to feedback ... 
feedback implies a "closed loop." The 
loop consists of the amplifier from 
input through to output, then back 
again from output to input through the 
feedback path, thus closing the loop. 
If anything breaks this loop, the 
feedback system collapses. The 
reason for the word "anything" is not 
immediately obvious, so let's discuss 
it. Of course if we open the loop by 
means of a switch connected in 
series, you know that the loop will 
collapse . . . but there are other things 
besides a switch or a broken 
connection that can do exactly the 
same thing. If we overdrive a stage, to 
cutoff or saturation, the loop can no 
longer follow, and the same thing 
happens. Thus, in order for the 
feedback system to be operative, (as 
in any other analog system) you must 
be sure that none of the active 
devices in the loop are overdriven. 
Figure 1 is the block diagram of an 

amplifier with negative feedback. 
Beneath it is the formula for the gain 
with feedback. To use it you need to 
know two things ... the gain without 
feedback (open loop gain), and the 
fraction of the output signal fed back 
to the input. The closed loop gain will 
be less than the open loop gain, since 
negative feedback can only decrease 
the gain. 
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Fig. 4 Gain is reduced by signal cancellation at input of amplifier. This often results in 
low input impedance. 

Signal at input is reduced to a very low level. Input therefore looks like a very low 
impedance (near short), since only a low impedance to ground could cause such a 
voltage drop across the series resistor. 

You must understand that the 
feedback does not change the gain 
of the amplifier itself. What happens is 
that the signal fed back into the input, 
from the feedback loop, is out of 
phase with the input signal, and the 
two signals tend to cancel ... 
therefore the input signal is reduced. 
With an open loop gain of 100,000 

(which is not unusual for op amps), a 
200 microvolt input signal will result in 
a 20 volt output swing. This would be 
sufficient to drive the amplifier into 
saturation, using a 20 volt power 
supply! But, using negative feedback, 
we can drop the closed loop gain to 
1000, and a ten millivolt signal will 
then result in 10 volts of low distortion 
output. 
Notice that the input signal required 

is at a low level due to the high gain 
of the amplifier we are using. The 
actual signal at the input to the 
amplifier, is the output signal divided 
by the open loop gain! Remember, the 
feedback reduces the level of the 
input signal .. . it does not reduce the 

gain of the amplifier. 
In the case just mentioned, with a 

closed loop gain of 1000, and 10 volts 
of output, the input signal of ten 
millivolts is actually reduced to 100 
microvolts by the feedback, illustrating 
the fact that the input signal with 
feedback must always be very small. 
With this fact in mind let us examine 
the table in Figure 2, which has been 
made up with aid of the formula in 
Figure 1. Note that the gain of the 
amplifier with feedback is independent 
of the open loop gain of the amplifier, 
so long as the closed loop gain is 
much less than the open loop gain. (A 
big gain reduction). 
Figure 3 is a table which illustrates 

the fact that the closed loop gain 
depends only upon the amount of 
inverse feedback, and shows how the 
gain changes when the amount of 
feedback is changed. 
Since the input signal is reduced by 

the feedback, you may be asking 
yourself how this can happen. For 
example, if we apply a signal of 

Input 
16 ohm 
speaker 
voice coil 

1 ohm 
current 
sampling 

=  resistor 

The output current is sampled by the 1 ohm resistor. The voltage drop across the resistor is 
fed back, out-of-phase, into the input. This type of feedback tends to hold the output current 
constant. (A constant current source.) 

several volts from a previous stage, 
how does it become reduced to 
microvolts? Figure 4 shows a 
generator, connected to an amplifier 
with feedback. Note the use of a 

series resistor between the two. (If the 
generator has a high series internal 
resistance, the added resistor may be 
unnecessary.) 
If the signal is reduced to close to 

zero volts at the input to the amplifier, 

there must be a very low impedance 
at the input to the amplifier. This low 
impedance comes about because of 
the negative feedback into the input 
... a fact which we mentioned earlier 
in this article. Pursuing this point 

further, the output of the amplifier is 
also a low impedance, because we 
are sampling the output voltage by 
means of the voltage divider ... and a 
change in output voltage causes a 
change in feedback voltage in such 

direction as to tend to restore the 
output voltage. Thus a change in 
loading has little effect on the output 
voltage, which is a constant voltage 
source, and therefore must be a low 
impedance! If we had taken the 
feedback voltage from a resistor in 
series with the load (a current 
sampling resistor) as in Figure 5, the 
feedback would tend to hold the 
output constant (a constant source) 
which is a high impedance output. By 
now you must be appreciating what 
was discussed earlier in this article 
about impedance changing! 
As a matter of fact, the ordinary 

emitter follower is a single stage 
amplifier, with close to 100% 
feedback. As a result, the gain is very 
low (close to one). Since the feedback 
is 100% of the voltage across the 
emitter load, which is directly fed 
back into the emitter, the output 
impedance is very low. You now are 

dc 
Input 

Dc input level must be greater than 
05 volts to lust turn on amplifier. 
using a silicon transistor. 

Fig. 6 A conventional transistor amplifier. 

Fig. 5 Current proportional feedback. 
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looking at the common emitter 
follower from the inverse feedback 
point of view! 
Now, back to Figure 4. It is often 

inconvenient to have an amplifier with 
a very low input impedance. To get 
around this, most op amps use a 
differential amplifier, which has two 
inputs, out of phase with each other. 

We can now use one input for inverse 
feedback, and the other input for the 

signal. Or we can tie one input to an 
unvarying source (ground, or a 
reference voltage) and feed both the 
inverse feedback and the signal into 
the other input. So far as the 

differential amplifier is concerned, 
THE INPUT IS THE DIFFERENCE 
BETWEEN THE TWO INPUT 
TERMINALS. 
This arrangement has some 

advantages. With an ordinary amplifier 
such as in Figure 6, the input voltage 
must be more than 0.6 volts dc if we 
are to go down to direct current (zero 
frequency). Many amplifiers must be 
capable of dc operation. With the 
differential amplifier shown in Figure 
7, in a voltage regulator, there is very 
little difference between the two 
inputs, but the amplifier can handle a 
dc voltage differential input close to 
zero volts . . . which is essential in a 
voltage regulator. 
Stated another way, the single input 

amplifier always has about a half volt 
offset (dc) at the input, since the input 
is between the emitter and the base, 
and the transistor requires a half volt 
of dc in order to turn on. (The 
differential amplifier input is between 
the two bases, and therefore can be 
close to zero). Further, the emitter/ 
base voltage changes with 
temperature, close to two millivolts per 
degree centrigrade. If the transistor 
starts cold, and ends up hot ... or if 
the environment changes (as in 
automotive service) . . . the base/ 
emitter voltage can easily shift two 
tenths of a volt. This is a very large 
change (40 percent). 
The differential amplifier does not 

have this problem, since both sides of 
the amplifier change at closely the 
same rate, and therefore track each 
other, maintaining close to zero 
difference. Thus the differential 
amplifier is stable with temperature. 
As a matter of fact the differential 
amplifier does not respond to anything 
that affects both sides of the amplifier 
equally. This is called "common mode 
rejection" ... therefore changes in 
power supply voltage have very little 
effect on the output. Since modern 

Unregulated 
dc input 

Series 
Regulator 

\TI   

Input --to 

6-volt 
zener 
reference 

Differential amplifier 

Input 

6 volts 

 0 
+12V dc 
regulated 
output 

sensing 
divider 

The voltage input is the difference between the two input terminals of 
the differential amplifier, and can be very close to zero. 

Fig. 7 A differential amplifier. 

Bandwidth of amplifier, 
with, and without, negative feedback 

10Hz  100  1 

kHz Hz 
10 
kHz 

100 
kHz 

The bandwidth increases as the closed loop gain decreases. 

MHz Frequency 

Fig. 8 The relationship of negative feedback and bandwidth. 

differential amplifiers are integrated 
circuits, in which both sides of the 
amplifier are made on the same chip, 
at the same time, of the same 
materials, in the same way, they are 
so closely alike that such op amps 
and diff amps have great common 
mode rejection (CMR). Before the 
advent of ICs it was necessary to 
assemble these amplifiers from 
discrete components, which, of 
course, were not so well matched. As 
a result the IC op amps and diff amps 
are superior to amps made of discrete 
components. In pre-IC years, good op 
amps were quite expensive, due to 

the careful component matching 
required ... but matching is a natural 
result of IC fabrication, and the IC 
amps are not only good, but are also 
quite inexpensive. 
We mentioned earlier that negative 

feedback changes the bandwidth and 
the distortion in an amplifier. (Note 
that the word was "changes" and not 
"reduces"). Most texts merely state 
that negative feedback reduces 
distortion, and increases bandwidth, 
but this is not correct. It depends upon 
how the feedback is implemented, and 
what the feedback is intended to 
accomplish. For example, if we are 
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using a frequency selective network in 
the feedback loop, in order to make 
an "active filter," we will actually 
increase the distortion, if we define 
distortion as a change in the shape of 
the waveform at the output of the 
amplifier, as compared to the 
waveform at the input of the amplifier. 
If we feed a square wave into an 
active filter input, we may wind up 
with a sine wave at the output. This 
happens because a square wave is a 
fundamental plus odd harmonics, 
while a sine wave has no harmonics. 
If the active filter is a good one, and is 
set to eliminate all frequencies higher 
than the fundamental (low pass), then 
a sine wave at the fundamental 
frequency will be the result. So you 
see that negative feedback does not 
necessarily "reduce distortion." It all 
depends on how we implement the 
feedback, and how we define 
"distortion." 
Similarly, negative feedback may 

actually reduce bandwidth, as in the 
case of an active filter. A better 
statement is, "If you apply feedback 
around an amplifier in such a way that 
the feedback loop maintains an 180 
degree (out-of-phase) relationship with 
the input signal, and if the feedback 
loop has a flat frequency response, 

the feedback will increase the 
effective bandwidth of the amplifier, 
and reduce the distortion." Stated 
another way, "no phase shift, and a 
flat frequency characteristic." This tells 
us that the characteristics of the 
amplifier depend upon the 
characteristics of the feedback loop, 
so we have changed from an amplifier 
dependent upon the op amp's 
characteristics to one that depends 
upon the feedback loop's 
characteristics! 
We are now independent of the 

amplifier's drift, etc., but we need very 
stable components in the feedback 
loop. Do not expect low drift if you use 
composition resistors in the feedback 
loop ... they drift with time, 
temperature, humidity, etc. (especially 
in high values over 100,000 ohms). 
You must now use metal film 
resistors. Similarly you can't use 
ordinary disk capacitors intended for 
bypass applications. You will need to 
use high stability polystyrene or mica 
capacitors. And so it goes... 
This will all be very evident if you 

look at the tables in Figure 2 and 
Figure 3, which show that the gain of 
the amplifier is independent of the 
gain variation of the amplifier, and 
directly dependent upon the values of 
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• Provide full window opening 
protection 

• Custom made to fit any window 

• Versatile - can be used with hard 
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protection. 
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the resistors in the feedback loop. 
For the moment, let us assume that 

you are using stable components in 
the feedback loop, and that the loop 
has good phase and frequency 
response. Then, and only then, is it 
true that the feedback will increase 
the bandwidth, and reduce the 
distortion. In the case of bandwidth, 
you can see how much the bandwidth 
is increased by referring to Figure 8, 
which shows the open loop frequency 
response curve of an amplifier with a 
gain of 1000. Superimposed upon it is 
the closed loop gain of 100. Notice 
that when we reduce the gain the 
bandwidth automatically increases! 
You can make your own graphical 
solutions in the same way. 
Now, on to distortion. That turns out 

to be quite simple, since the effect of 
changes inside the amplifier are 
reduced by the same amount as the 
gain is reduced. Thus if an amplifier 
with 10 percent distortion has its gain 
reduced by a factor of ten, the 
distortion will also be reduced ten 
times, and becomes only 1 percent 
distortion! Simple, isn't it? 
The reason the distortion is reduced 

is that the input signal and the 
feedback are out of phase at the input 
to the amplifier, and thus tend to 
"cancel" each other. Distortion in the 
output is fed back out of phase to the 
input, but there is no signal 
component to reduce it (cancellation), 
thus the distortion fed back is quite 
large, and after going through the 
inverse feedback loop, literally is 
forced to "commit suicide" through the 
process of "non-cancellation." 
In a TV set, the video amplifier must 

handle not only the ac signal present, 
but also the dc (brightness level). If 
the dc level is lost, we need a dc 
restorer to restore it again. Similarly, 
in voltage regulators, the dc level 
must be amplified. In process control 
instrumentation, one volt may indicate 
a quarter of a tank full of chemicals, 
etc. Thus we often need an amplifier 
that goes down to dc. The op amp, or 
the diff amp, provide an easy way to 
handle these situations. 

To come 
In part II of this article, to follow, we 
will look at some practical differential 
amplifiers, and operational amplifiers 
... how the feedback loop is 
implemented ... applications ... and 
troubleshooting procedures. In 
addition, an overview of the different 
types of operational amplifiers will be 
provided. LTD 
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Electronic 
Security 
A Natural diversification 
for the Electronics Technician 

Your electronics distributor 
has a different perspective, 
an overview of the consumer 
electronics sales and service 
business that most shop 
owners don't have. Here is 
how one of them views the 
security business. 

by George Kanelos* 

Recent advances in electronic 
technology have resulted in consumer 
and commercial products that 
infrequently, if ever, require service or 
repair. Consequently, the market upon 
which many electronic technicians 
depend for professional survival is 
rapidly eroding while the costs of living 
and doing business continue to rise. 
Increasing numbers of technicians are 
thus confronted with the classic 
problems of maintaining income and 
business growth in a depressed market. 
The simplest solutions, however, are 
often overlooked - the opportunities 
available through diversification. 
Diversification, of course, is not 
unknown to electronic technicians. 
Historically, it has been confined to 
three areas: 

(1) Sales of consumer audio-video 
products 

(2) Installation of sound, intercom 
and communications systems 

(3) Installation of CCTV and MATV 
systems 

Although all three remain potential 
vehicles for diversification, they 
generally require substantial capital 
investments in space, personnel and 
inventory. Their viability is therefore 
limited to those technicians with the 
necessary resources. 
A fourth alternative, offering exceptional 
income opportunity yet requiring 
minimal investment, is the sale, 

*Wm. B. Allen Supply Co New Orleans. 

installation and service of electronic 
burglar and fire alarm systems. With a 
more than sufficient technical 
foundation, an existing customer base 
and the invaluable experience gained 

from managing his own business, the 
electronic technician may find electronic 
security the most natural diversification. 
To effectively evaluate the practicality of 
diversifying into electronic security, a 
fundamental understanding of the 
industry is necessary. Briefly, the 
electronic security industry serves three 
major market areas: residential, 
commercial and industrial/institutional. 
Over 10,000 companies, ranging in size 
from one or two man proprietorships to 
giant national corporations, provide its 
many services to end users in every 
city and town in the nation. Its products 
are supplied by hundreds of 
manufacturers through a network of 
independent, regional and national 
distributors. The constantly increasing 
demand for its services has resulted in 
an industry wide growth rate exceeding 
20% annually and a virtually limitless 
market. Additionally, public awareness, 
heightened by the media's emphasis on 
crime reporting and the first hand 
experiences shared by the majority of 
Americans, contributes significantly to 
the desire for electronic security 
protection. 
Further analysis of the elctronic security 
industry's profile reveals that all the 
criteria necessary to support successful 
diversification are present. 

First, the industry's markets are multiple 
and dynamic. As the risk of loss and 
cost of replacement increase, electronic 
security protection becomes a more 
attractive investment. Indeed, in many 
commercial, industrial and institutional 
applications, the need for electronic 
security is reinforced by insurance 
carriers who demand its installation 
prior to underwriting coverage, 
legislatures which require its installation 
and penalize for lack of adequate 
protection, and law enforcement 

agencies which recommend its 
installation since they are no longer 
able to maintain an effective preventive 
role unaided. In the residential sector, 
both homeowners and apartment 
dwellers are encouraged to install 
electronic security systems by 
insurance carriers who provide 
premium discounts for even minimal 
protection. In many municipalities, 
building codes, governing all types of 
structures, are requiring installation of 
electronic fire protection systems before 
occupancy can be granted. 
Second, along with multiple markets, 
the electronic security industry provides 
both short and long term income 
options. Systems may be sold outright 
for greater immediate return or leased 
over a period of years. Although 
immediate revenue is reduced, the 
lease provides significantly greater 
return over its term than the outright 
sale and with the excellent probability of 
renewal, may perpetuate itself 
indefinitely. 
Another long term income option is the 
addition of leased or contracted 
services to either the sold or leased 
system. The two most commonly added 
services are maintenance and 
monitoring. 

After the system warranty has expired, 
maintenance or service may be 
provided on an as needed basis with 
appropriate billing for time, parts and 
labor. The desired alternative is a 
service contract covering time, parts, 
labor and periodic inspections. 
Conceptually similar to the initial system 
lease, the service contract provides 
long term recurring revenue and the 
probability of renewal. 

Monitoring is the foundation upon which 
success in the electronic security 
industry is based. It is a round the clock 
service of overseeing a customer's 
security system from a remote location 
via a telephone line. Status signals 
from the customer's premises are 

continued on page 39 
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The Leader LBO-517 50MHz oscilloscope. 
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Leader's LBO-517 
50MHz Oscilloscope 

Quality and Features 

By Peter B. Credit 

The LBO-517 from Leader is a 50MHz 

oscilloscope with the features of a lab 

grade oscilloscope, one of which is the 

capability of displaying simultaneously 

if needed, up to eight traces from four 
different input signals. The LBO-517's 

other features include: very compre-
hensive triggering (which I found to be 

very stable) due to frequency selective 

coupling filters, a trigger holdoff control, 

and an alternate triggering mode that 

permits measurement and comparison 
of two signals that are unrelated in fre-
quency. 
In addition, the signal providing trig-

ger to the main timebase can be in-
stantly identified and displayed by 
pressing a pushbutton. Other features 
include a rectangular CRT with graticule 
illumination, a calibrated delayed time-
base which allows for accurate meas-

urements and observations of complex 
waveforms or long pulse trains, and the 
capability of displaying the main and 
delayed timebases simultaneously, re-
sulting in displaying both the complete 
waveform and the expanded section at 

the same time. 
The specified bandwidth of the LBO-

517 is 50MHz at — 3db (it exceeded this 

in testing) with a rise time of 7ns. 
The vertical deflection factor is 5mv 

cm to 5v/cm in 10 calibrated steps. A 
x 5 multiplier adds 1rny cm and 2mv 
cm steps for frequencies below 10MHz. 
The accuracy is ± 3% and ± 5% with 

the ,< 5 magnification. The input imped-

ance is 1Mco -t 2%, (35pf  3pf) with a 

maximum input voltage of 600v (dc plus 

ac peak). 

The different modes for the timebase 
generator are, main time base only 

(TB), main time base intensified by de-
layed time base. delayed time base. and 

main time base alternated with delayed 

time base. The main (A) time base 
sweep speed is calibrated in 22 steps 
from 0.05 s cm to 0.5s cm in a 1-2-5 
sequence. The B time base is calibrated 

in 20 steps from 0.05j.is cm to 0.1s cm. 
There is a x 10 magnifier that ex-

tends at any timebase setting the sweep 
speeds of the main and delayed time 

bases to 5ns cm. The accuracy of the 
time base is  unmagnified. and 
5% magnified. The delay time is con-

tinuously variable, a multiplier with 1000 
divisions. 

The different modes of the main time 

base triggering are auto, normal, and 

single shot using ac. dc. LF reject (re-
moves signal components lower than 

5KHz), HF reject (removes signal com-
ponents higher than 20KHz), TV vertical 

(a shaping filter whose low frequency 
output is used for triggering) and TV 
horizontal. 
The delayed time-base triggering 

sources are internal and external, with 

an immediate mode (B sweep begins 
immediately after delay time) and a trig-

gered mode, (B sweep begins after first 
trigger pulse occurring after delay time). 

Both the main time base and the de-
layed time base triggering have a max-
imum input voltage of 600v (dc plus ac 
peak). On the rear panel of the LBO-
517 there is the CH-1 output control 
which provides an amplified output of 
the channel 1 signal which can drive a 
frequency counter, the CH-3 control 

which positions the channel 3 (main 
time base trigger) trace on the CRT, the 
CH-4 pull quad control which when 

pulled displays as channels 3 and 4 the 
signals being used to trigger the main 
(A) and delayed (B) time bases. pro-

vided the alternate or chop push button 
is also in. Also on the rear panel is the 

Z-axis input connector which is used to 
apply signal to intensity modulate the 
CRT, and the CH-4 external input which 
is used in applying an external signal 
to the oscilloscope for delayed (B) time 

base triggering and display as the chan-
nel 4 trace: and the B sweep triggering 
level control which is used to select the 
amplitude level at which the sweep is 

triggered, and the B sweep triggering 
source switch which selects either in-

ternal or external CH-4 trigger signal for 
the delayed (B) time base. 
I thought the quality of construction 

continued on page 39 
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BULLETIR 
BOARD 

Described as a "crash course" in digital 
electronics, Handbook Of Digital Elec-
tronics by John D. Lenk and published 
by Prentice-Hall has just been intro-
duced. The book was written with five 
classes of readers in mind. The engi-
neer who must design with (and pro-
gram) digital devices, the technician 
who must service digital electronic 
equipment, the programmer analyst who 
wants to relate programs and software 
to digital hardware and finally, to stu-
dents and hobbyists who want an intro-
duction to digital electronics. The var-
ious classes of readers start from 
different learning points but the book 
brings them all up to the same point of 
understanding by descriptions that are 
technically complete, yet written in sim-
ple nontechnical terms wherever pos-
sible. An excellent book for anyone de-
siring a knowledge of digital electronics. 
Circle No. 121 on Reader Inquiry Card 

Service dealers can now buy Sony 
parts direct from Consumer Products 
Distributing, Inc. (CPD), at money sav-
ing prices. CPD, the largest Sony dis-
tributor in the Mid-West, has extended 
its regional direct marketing of Sony 
parts to include service dealers through-
out the United States. National adver-
tising by the company began in March. 
In commenting about this market ex-
pansion, Dan Harp, CPD General Man-
ager said, "Direct marketing is cost ef-
ficient because service dealers save 
time, money and can reduce their in-
ventory. CPD has been doing direct 
marketing of electronic parts since 1969, 
and has the experience, efficiency and 
the inventory required to make buying 
direct from us profitable for our cus-
tomers. Volume purchases of parts by 
CPD keeps prices down. Our inventory 

of 7,028 Sony video, audio and Beta-
max parts is stocked in depth. Parts are 
shipped within 24 hours of receipt of 
order." For specific Sony parts price in-
formation and/or a CPD credit applica-
tion contact: Dan Harp, General Man-
ager, CPD, Inc., 330 Pagosa Court, 
Indianapolis, IN 46226. Phone: (317) 
897-4602. 
Circle No. 122 on Reader Inquiry Card 

A 32-page product guide, COS/MOS 
Digital Integrated Circuits, COS-278H, 
describing RCA's extensive CMOS 

product line, is now available from RCA 
Solid State Division. The product guide 
is intended as an aid to designers in the 
selection of optimum device types for 
specific applications. It provides maxi-
mum ratings, recommended operating 
conditions, static electrical characteris-
tics, classifications and selection charts, 
and functional diagrams for the com-
plete line of 121 B-Series (20v absolute 
maximum rating) and 70 A-Series (15v 
absolute maximum rating) CMOS digital 
integrated circuits. The material is or-
gainized in sections on B-Series ICs, A-
Series ICs, packages, ordering infor-
mation, product classification, function 
selection, and functional diagrams, with 
supplemental listings on microproces-
sor, memory and timekeeping circuits. 
The product description covers a broad 
range of small, medium and large scale 
integrated circuit functions from simple 
gates to complex counters, registers 
and arithmetic circuits. The products 
cover both standard circuit types for 
commercial and industrial applications 
and high-reliability slash ( ) series types 
for aerospace, military and critical in-
dustrial applications. Copies of the 
product guide, COS-278H, may be ob-
tained from RCA Solid State sales of-
fices or by writing to RCA Solid State 
Division, Box 3200, Somerville, NJ 
08876. 
Circle No. 123 on Reader Inquiry Card 

Answers to quiz 

1. b.  5. c.  10. h. 

2. d.  6. f.  11. g. 

3. e.  7. c.  12. a. 

4. f.  8. f.  13 True 

9. a. 

TEST INSTRUMENT 
REPORT   
continued from page 38 

of the LBO-517 was above average for 

most imported oscilloscopes of similar 
type due to its all steel case (which 
should help in shielding RFI), an alu-
minum front panel which is bolted to an 
aluminum sub panel, glass epoxy printed 
circuit boards and IC's that plug in. The 
internal layout and construction is very 

neat and compact also. 
Another feature that I like is the abun-

dant use of lighted indicators that indi-
cate "out of calibration," "magnification 
on," "main time base triggered," "single 
shot ready," and power on. 
Since the maximum input with a X10 

probe is 50vicm (400Vp-p for a full 
height trace) the X100 probe would be 
useful and would extend the input ca-
pability to 1600V as well as offering an 
input impedence of 100 megohms in 
parallel with about 8pf. 
The size of the LBO-517 is 11 1/4 x 

61/4 x 143/4  inches and weighs 251/2  lbs. 
It comes with a full two year warranty 
and is supplied with two probes and a 
very complete manual. 

ELECTRONIC SECURITY 
continued from page 37 

continuously transmitted to the remote 
receiving station over either an existing 
or dedicated telephone line. It is the 
responsibility of the receiving station to 
immediately report any change in status 
requiring a response. 
The police department would be 
notified in the event of a burglary or 
hold-up, the fire department in the 
event of a fire, paramedics in the event 
of a medical emergency and the 
installing company's service personnel 
in the event of a down system. Heating, 
air conditioning and refrigeration 
systems may be similarly monitored. 
Monthly fees for monitoring services 
range from an average minimum of 
$20.00 for a residence to hundreds of 
dollars for a commercial or industrial 
installation. 
Third, the electronic security industry 
offers an abundance of competitively 
priced, readily available, easily installed 
and reliable equipment. Most major 
manufacturers and distributors provide 
extensive support services including 
free application installation and 
troubleshooting guidance. Reference 
material such as the Wm. B. Allen 
Supply Company's Security Products 
Catalog can be an invaluable source 
of introductory information for the 
serious neophite as well as the 
experienced professional. National, 
state and local trade associations can 
also provide information and 
considerable assistance to the sincere 
beginner. 
Finally and most importantly, the 
electronic security industry presents 
the opportunity for the electronic 
technician to utilize his knowledge and 
skills while building a rewarding and 
profitable business. 
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PRODUCTS 

Panel Meters 
Circle No. 130 on Reader Inquiry Card 

Weston Instruments announces the 
availability of a new family of analog ac 
panel meters, in their Mustang  line of 
precision ac and dc instruments. This 
new 7500 Series employs a pivot-and-
jewel-suspension iron-vane movement, 
reportedly providing direct, true-RMS 
measurement of ac voltage and current 
despite wide frequency changes or se-
vere waveform distortion. (The other ac 
meters in the Mustang line use rectifier 
circuits combined with a taut-band dc 
movement, and are inherently average-
responsive, although calibrated RMS). 
The 7500 Series specifications indicate 
a ± 2% f.s. accuracy at 60Hz, with an 
operating frequency range of 25 to 
500Hz for the ammeters, and 25 to 
125Hz for the voltmeters. A choice of 
eight standard ranges is available: 0-10 
or 100 milliamperes, 0-1, 2, or 5 am-
peres, and 0-50, 150, or 300 volts. All 
are available in 21/2 ", 31/2", and 41/2" 
sizes. Ranges up to 500 volts are avail-
able on special order. 

10MHz Oscilloscope 
Circle No. 131 on Reader Inquiry Card 

Scopex Instruments Ltd. introduces a 
dual-trace, solid-state oscilloscope that 
is said to be particularly easy to use. 
The model 14D-10, provides a switched-

mode power supply, a reported sensi-
tivity over its full bandwidth at 10MHz 
of 2mV, an add and invert facility and 
X-Y operation. Additional features in-
clude a display area of 3.9" x 3.1" (100 
mm x 80 mm) and full probe compen-
sation. Designed for industrial, telecom-
munication and educational applica-
tions, the instrument is said to be 
accurate to -± 3%. The add and invert 
facility enables computer service engi-
neers to align floppy disk drives and 
other peripherals. The pushbutton X-Y 
function, suitable for Lissajous figure 
experiments, may be coupled to logic 
analyzers for microprocessor applica-
tions. The vertical system's (channels 
A and B) sensitivity can be adjusted 
from 2mv/division to 10v/division in 12 
calibrated ranges. Channels can be op-
erated jointly, alternately, chopped, in 
the XMODE (channel A switched to the 
horizontal or X deflection system while 
channel B remains the vertical or Y am-
plifier) or the add and invert facility can 
be called into play. Sweep speeds can 
be adjusted from 1 msec/division to 100 
msec/division in 16 calibrated ranges. 
A pull-knob enables sweep speed to be 
increased by a factor of 5 to raise speed 
to 200 nsec/division. Channel A may 
serve as the trigger circuit or an external 
trigger may be applied. The instrument 
is 6.1" (155 mm) high x 12.2" (310 mm) 
wide x 17.1" (435 mm) deep and 
weighs 11 lb (5 kg). It can be operated 
from 210/250 v or 105/125 v, 48/60Hz 
ac supplies. High-impedance probes, a 
protective muff and a light hood are op-
tional. Inquiries from potential cus-
tomers and agents in the United States 
are welcomed by the company or may 
be sent to BIS. 

Power Surge Device 
Circle No. 132 on Reader Inquiry Card 

A new 220 volt, power surge control 
device that protects computers, com-
munications, medical and other elec-
tronic equipment from destructive volt-
age transients, has been introduced by 
RKS Enterprises, Inc. The new product, 
called Surge Sentry Model SS-220-H, 
simply plugs into any standard 220 volt 
outlet to provide immediate protection 
from transients. In operation, the SS-
220-H detects short duration voltage 
surges, and immediately shunts all un-
wanted or potentially dangerous volt-
ages. The new device is said to be able 
to respond in picoseconds and has a 
reported dissipation of 600,000 watts at 
100 microseconds. Rapid response is 
especially important because high volt-
age transients, even of durations shorter 

than 1 millisecond, can cause misregis-
tration, false logic, misindexed pro-
grams, false triggering of circuits, pre-
mature component failure, hazardous 
shorts, and even electrical fire due to 
arc-over. Another feature of the SS-
220-H is a neon light that lets the user 
know, at a glance, that the device is 
functioning properly. In addition, be-
cause the device works in parallel with 
the power line, the SS-220-H will re-
portedly not interrupt equipment oper-
ation in the unlikely event it malfunc-
tions. The SS-220-H measures 4.7 in. 
high, 2.5 in. wide, 1.5 in. deep and 
weighs approximately 5.8 ounces (163 
gm). Surge Sentry is also available in 
120 volt and OEM versions, with several 
other versions in development. 

Compact Truck Body 
Circle No. 133 on Reader Inquiry Card 

A new fiberglass body designed for use 
with compact and mini pickup trucks is 
being introduced by the Handy Mandy 
Trailer Mfg. Co. The model MV-90 is 
directly mounted to the pickup frame, 
and has 180 cubic feet of interior space. 
Body weight is said to be the lightest in 
the industry at 17 oz. per square foot. 
Additional specifications include a body 
length of 90 inches, an overall height of 
72-3/8 inches and an overall width of 72 
inches. The overall weight, mounted, 
less interior equipment is 325 lbs. The 
MV-90 can be ordered individually, or 
supplied with a compact pickup. 

Aluminum Electronic 
Packages 
Circle No. 134 on Reader Inquiry Card 

Nordal Electronics Company intro-
duces its new line of aluminum boxes 
for electronic packaging that can be 
made in any size with no tooling or set 
up charges. The box and removable 
cover are made of .032 aluminum. 
These boxes can be used to package 
RF circuits, amplifiers, filters, oscilla-
tors, magnetics and other electronic cir-
cuits. The boxes can be used alone or 
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mounted on a PC board to provide a 
shielded package with a removable 
cover. Special packages can be made 
with holes for connectors, feed-
throughs, standoffs or mounting brack-
ets. Delivery is two weeks. 

LCD Hand-Held Multimeter 
Circle No. 135 on Reader Inquiry Card 

The TM354 from Thandar is a compact 
31/2 digit, hand-held, pocket multimeter 
featuring a large 1/2 in. liquid crystal dis-

play, 0.75% basic accuracy, and is said 
to provide 2000 hours battery life from 
one 9v alkaline battery. The meter pro-
vides five functions in 14 ranges per-
mitting measurement of dc volts (from 
1mV-1000V) ac volts (from 1v-500v) dc 
current (from 1 µA-200ma) resistance 
(from 1S1-2M(1) plus diode check. Sup-
plied with test probes and protective 
vinyl pouch, the TM354 is designed and 
manufactured in England, and carries 
a full 1 year warranty. 

35MHz Scope 
Circle No. 136 on Reader Inquiry Card 

A new 35MHz, dual channel portable 
KIK-Scope with a delayed sweep and 
automatic switching of alternate and 
chop mode, has been introduced by 
Kikusui International Corporation, a 
subsidiary of Kikusui Electronics, Ja-
pan. Called the Model 5531, the new 
scope is similar to the familiar T935A 
but offers several additional capabili-
ties. For example: the 5531 features 
auto focus for sharp pictures and a 
metal housing that minimizes external 
RFI interference. The ADD mode cou-
pled with a channel 2 invert allows both 
A + B and A — B measurements. It 
reportedly has a 1mV sensitivity at 
15MHz and the ability to operate the 

Otir new model 128 has a beeper and a whole lot rrore. 
After you've seen it we think you'll agree that this is the 
Epot all around field service DMM available. It beeps 
or all three funcions—V, 0 and A—and on all ranges dillfor each function. Applications are virtually 

untmited. It "displays" a standard digital readout, 
an audible tone for rapid over/under checks and 

11
an over.' under arrow.  

Unique 128 design enables you to e verify forward conducion and reverse d blocking of semiconductor soundjunctions, j, tescitollnDosp and check 

Even with the beeper on. Lie h • 128 maintains 10M1 input re-
c o i c e.sibstaot:nice. You  the craner  __a clibrahoteld 

a:xi the A/D without disassembling the instrument. 
The 128 is human engineered 

with a large, C.6" display, rugged 
ABS case and display window, 
350-hr battery life and overload 
protection. 
Much less versatiliy can cos: 

mach more than $139. 
The 128 is the sound choice 

because its the smart buy. 
Contact your local Keithley rep-
reser.tative or distributor. 

Noth:ng less -.han the best. 

KEITH LEY 
Keithlta Instruments, Inc. 
28775 Aurora Road, Cleveland, OH 44139 
(216) 248-0400; Teles.: 98-5469 

Circle No. 111 on Reader Inquiry Card 
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delayed sweep in a triggered mode. 

Small and compact. the Model 5531 
measures 370mm  165mm  470mm 
and weighs approximately 10kg. The 

5.5. inch rectangular. internal graticule 
CRT has 8 x 10 divisions, each mea-
suring 9.5mm. The Model 5531 is com-

pletely modular. All internal construction 
is on plug-in boards and, in the event 

of trouble, a board swap-out program 
assures fast maintenance turn-around 

and minimum down-time. It comes with 
a 2-year warranty (CRT, one year). 

Sales are made on a 30-day "satisfac-
tion-or-your-money-back- basis. The 
horizontal axis (sweep time) for Chan-
nel A (main sweep) is said to be 0.5 
j.t.sec div in 20 steps. Sweep time for 
Channel B is the same, but in 11 steps. 

A 5X magnification can accelerate the 

sweep time to 0.1 psec/div. The 5531 
is said to be conservatively rated at dc 
to 35MHz ( - 3dB). Normal sensitivity 
(deflection factor) is 5my to 5v div in 10 

ranges. Operational modes are Chan-
nel 1, Channel 2, Dual (automatic 
switching Alternate and Chop), Add and 
X-Y. There are four trigger sources for 

Source A signals (internal, external, 
External ± 10 and Line), plus internal 
trigger modes for Signal source B (Ch 
1, Ch 2 and Norm). Trigger coupling in-

cludes ac, HF rejection and dc. 

Precision Tweezer 
Circle No. 137 on Reader Inquiry Card 

Desco Industries has added three bat-
tery powered lighted tweezers to its line 

of electronic assembly aids. These 
tweezers all have stainless steel blades 

and are powered by a single AAA bat-
tery. The powerful lamp directs light to 
the working point. A low cost plastic 

case model is available for field tool 
cases. Two stainless steel case models 
are available, one with a straight tip and 

one with an angle tip. The stainless 

steel cases reportedly will last many 
years on the industrial assembly bench. 

Voltage Regulators 
Circle No. 138 on Reader Inquiry Card 

Motorola has introduced a series of 3-
terminal positive voltage regulators ca-

pable of supplying in excess of 30 amps 

over an output voltage range adjustable 
from 1.2v to 33v. These voltage regu-
lators—the  LM150 250 350—require 

only two external resistors to set the 
output voltage. Internal current limiting, 

thermal shutdown and safe area com-
pensation are employed, reportedly 

making these devices virtually failure-
proof. The LM150 series serve a wide 

variety of applications, including local 

on-card regulation, adjustable switching 
regulation, a programmable output reg-
ulation, or as a precision current regu-

lator. Motorola offers this 3-terminal ad-
justable-positive voltage regulator in a 
TO-3 metal case and in an industry 
standard TO-223 plastic case. 

Function Generator 
Circle No. 139 on Reader Inquiry Card 

Krohn-Hite introduces its new function 
generator. the model 1200A. The 1200A 
features the Krohn-Hite Waveguard 
output protection circuitry. which re-
portedly prevents damage to the gen-

erator's output stage if an external volt-
age is accidentally applied across the 
generator's output terminals. The 
Waveguard" circuit recovers automat-

ically when the external voltage is re-
moved. The 1200A provides 20v p-p 
sine, square and triangle waveforms 
from 0.2Hz to 3 MHz and provides 

1500:1 linear up or down sweeps. with 
adjustable sweep durations from 1000s 
to lms. Additional features of the Model 

1200A include variable dc offset and 
auxiliary TTL output. 

Power Supply 
Circle No. 140 on Reader Inquiry Card 

Adtech Power, Inc. has introduced the 
Model S5-20. a 5-volt, 20-amp open-

frame switching power supply. De-

signed around Adtech's patented Univ-

erter" design, the new unit is the first 
of a family of 100w Adtech switching 

power supplies. It is suitable for a line 
range of 90 to 135 vac or 180 to 270 
vac selectable, and a line frequency of 

between 47 and 440 Hz. Efficiency is 
said to be more than 72% at full load, 

115 or 230 vac at 25: C. Other output 

specifications include: compensation for 
up to 0.5v line drop: output overvoltage 
protection crowbar fixed at 6.25  0.75 v: 

and output current limitation to 150 per-
cent or less. The Model S5-20 is con-

structed on a single PC board. The input 
and output is through a 10-term.inal bar-
rier strip mounted on the PC board. 

Dimensions are 2-1/4 x 5 x 9 inches. 

Options include a power fail warning 

signal. dc input and a pre-load device. 

Test Pattern Generator 
Circle No. 141 on Reader Inquiry Card 

The Signal Source 1209 from Visual In-
formation Institute, Inc., is a new se-
lectable scan rate test pattern generator 
that is capable of testing all types of 
closed-circuit television displays, com-
puter terminals, medical equipment, se-
curity systems, etc. It includes an inter-

nal sync generator that provides H 
drive, V drive, blanking and sync out-
puts, plus a test pattern generator which 

has a complete set of functions —gray 
scale, window, flat field, crosshatch, 

dots, resolution and color bars. The Sig-
ral Source 1209 is enclosed in a leather 
briefcase for portability and field use 
and is 7" high x 21" wide x 13" deep. 

Solder Repair Kits 
Circle No. 142 on Reader Inquiry Card 

A line of solder repair kits for making 

fast, easy repairs on a variety cf elec-
trical and electronic connections in the 
home or workshop is being introduced 
by Fry Metals, Inc. Fry Solder Repair 
Kits feature triple core solder dispens-
ers that assure continuous flux flow 
while soldering fine wires and other con-
nections. Offered in both 60% tin/40% 

lead. and 40 60 combination rosin dis-
pensers. Also included is a handy pre-
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mixed solder cream dispenser tube. 
Used with a soldering iron or gun, Fry 
Solder Repair Kits come with applica-
tion information and are ideal for elec-
trical wiring, antennas, speaker leads, 
appliances, TV's, and radios. Packaged 
on full-color 6" x 6" blister cards, a com-
plete rotating carousel rack is available. 
Literature is available on request. 

Heat Sinks 
Circle No. 143 on Reader Inquiry Card 

Heat Sinks Plus has announced its 
6031 Series forced air cooling package 
which is a two piece modular con-
structed unit designed for mounting and 
cooling electronic components. The 6031 
Series is constructed from Heat Sinks 
Plus' 6031 extrusion with a unique fin 
design that offers less air flow resist-
ance resulting in maximum heat transfer 
and optimum thermal performance. The 
6031 Series is specifically designed to 
be used with a mini boxer type fan (3.2 
in. square) and the three inch quadrant 
shown will accept two TO-3 style de-
vices for a total of four resulting in a 
maximum input with minimum temper-
ature rise. The 6031 Series is available 
with steel or glass filled nylon end 
plates. The two piece quadrant con-
struction is available in any given length 
and can be ordered without shelf for 
stud mounted devices. 

Audio Meters 
Circle No. 144 on Reader Inquiry Card 

A new type of audio meter that indicates 
actual loudspeaker power dissipation is 
now available from Hutco, Inc. Desig-
nated the PWP-80 Peak Power Meter, 
this instrument reportedly has a dy-
namic measuring range of 30dB and a 
standard indication range of 0.1w to 
100w. The PWP-80 meter is said to 
have a frequency response range of 
20Hz to 20KHz and is flat over that 
range to -± 0.5dB. It reportedly can tol-
erate a full power peak overload of 
1000w, with a recovery time from a 
maximum overload of 1.2 seconds. All 
driving circuitry for the PWP-80 is self-
contained within the meter case. A 15v 

power supply is required with a maxi-
mum drain of 25ma. The meter is de-
signed to be connected in parallel with 
the loudspeaker line, directly across the 
coil. Manufactured by Nippon Keiki 
Works of Japan, the PWP-80 is a prod-
uct of a company with 600 employees 
and annual sales of about $25 million. 
Nippon Keiki has a worldwide reputation 
for quality and sold about $1 million 
worth of products to United States cus-
tomers last year. 

Portable Desoldering System 
Circle No. 145 on Reader Inquiry Card 

The new Hot Vac 4000 Desoldering 
System from Ungar contains a built-in 
vacuum pump allowing it to be used at 
any location in a factory, repair center 
or field location where normal ac electric 
power is available. The solder is melted 
by the heated tip, and the vacuum is 
actuated by a switch located on the bio-
mechanically designed handle. The sol-
der which is removed is retained in the 
built-in solder reservoir which may be 
easily emptied, even when the heater 
is hot. Tip temperature is adjustable 
from approx. 500 to 1000 degrees F., 
allowing the Hot Vac 4000 to be used 
on a wide variety of applications. The 
temperature sensing heater is said to 
provide instantaneous temperature re-
covery, and transient spikes are fully 
suppressed making it safe for desold-
ering MOS and other voltage sensitive 
components. The Hot Vac 4000 in-
cludes a built-in handle holder and a 
convenient handle for easy carrying. A 
variety of different size tips for various 
applications is also included. 
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Lightning Suppressor 
Circle No. 146 on Reader Inquiry Card 

Poly Phaser Corporation introduces its 
new lightning suppressor, the Zap Trap-
pers. Specifications include a band-
width of 0.1MHz to 1000MHz, an inser-
tion loss of 0.1 db max at 00MHz, a 
VSWR of 1.15:1 at 1000MHz, an imped-
ance of 50 ohms, RF power of up to 750 
watts, turn on time of approximately 1 
lisec, turn on voltage of 280 vdc and a 
typical surge rating of 10,000 amps. The 
Zap Trapper can be installed directly 

into the transmission feedline and is 
available with either N or UHF type con-
nectors. 

Portable Capacitance 
Selector 
Circle No. 147 on Reader Inquiry Card 

Ohmite introduces its new portable ca-
pacitance selector, the Cap-Ranger. 
The Cap-Ranger allows over 10,000 
values of capacitance to be selected, 
ranging in value from 100pF to 
11.111µF. Slide switches permit the 
selection of values in steps of 100pF. 
The Cap-Ranger is suitable for both ac 
and dc circuits due to the absence of 
electrolytic capacitors in its circuitry. 
Cap-Ranger terminals will accept 
stripped leads, space lugs or banana 
plugs. Two safety features are included 
in the Cap-Ranger: a case grounding 
terminal is provided in addition to two 
measurement erminals, and internal 
resistors discharge capacitors when 
switches are in "off" position. When 
used in conjunction with Ohmite's com-
panion Ohm-Ranger, the Cap-Ranger 
allows easy determination of RC time 
constants. The size of the Cap-Ranger 
is 4" x 6" x 1". 

CATV Signal Generator 
Circle No. 148 on Reader Inquiry Card 

A new signal generator, designed ex-
pressly for aligning the subchannel 
equalizers in two-way CATV systems, 
has been introduced by Extronix, Inc. 
The new unit generates picture carriers 
for channels T7, T8, T9 and T10, sep-
arately switchable and adjustable. The 
output may be inserted into the system 
at any convenient tap and adjusted to 
any level up to +45 dbmv in 75 ohms. 
The signals can then be used for ad-
justing the equalizers at each succes-
sive return amplifier along the cable. 
The unit is small (6 x 8 x 9 in.), light in 
weight (6 lbs.) and battery operated. It 
may be used outdoors with the gas-
keted housing closed against the 
weather. Model SCAG-4-D requires eight 
0-size dry cells which is said to last 120 
hours. Model SCAG-4-N includes eight 
C-size nickel-cadmium cells with charger, 
pilot light and detachable power cord. 
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SECURITY 
PRODUCTS 
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Voice Driver 
Circle No. 149 on Reader Inquiry Card 
Bestek International Corporation an-
nounces its new voice synthesis sys-
tem, the Voice Driver. Utilizing a micro-
processor voice synthesizer for fire and 
burglar warning, the Voice Driver can 
replace siren drivers or bells and can 
be installed using existing wiring. Both 
systems are user programmable to an-
nounce "fire" and "burglar" in five major 
languages. Features include two chan-
nels (burglar & fire), 6 or 12 vdc and an 
output that is said to be 110 db at 12 
vdc. 

Magnetic Switch 
Circle No. 150 on Reader Inquiry Card 

An ultra small surface mount magnetic 
switch that fits in hard to install places 
and features a unique mount disguising 
method is being introduced by Sentrol, 
Inc. Both the magnetic switch unit and 
the actuating magnet are encapsulated 
in plastic that includes a mounting flange 
that accommodates screw, nail, sticky 
tape or epoxy mounting. Once attached, 

the switch and/or magnet unit snaps in 
place hiding the mounting method. In 
addition to the size and installation ad-
vantages, the new Sentrol contact pro-
vides wider gap distance tolerance and 
thus helps provide more false alarm 
protection due to loose-fitting doors or 
windows. The unit is available in both 
off-white and mahogany brown color 
and in normally open, normally closed 
and single pole double throw configu-
rations. The switch is encapsulated in 
epoxy to resist dirt, moisture and cor-
rosion as well as having rhodium plated 
contacts that reportedly do not cold 
weld. The units are said to have a life 
expectancy of 10,000,000 cycles. 
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Home Surveillance System 
Circle No. 151 on Reader Inquiry Card 
Zenith Radio Corporation has intro-
duced its "Video Sentinel System," a 
television viewing, home surveillance 
and door-answering system, all-in-one. 
The Video Sentinel System consists of 
a new 12-inch diagonal black-and-white 
television set which incorporates spe-
cial circuitry for the system's video mon-
itor and intercom functions, a closed 
circuit video camera with stand, and a 
doorbell intercom unit. A three-button 
control panel on top of the television/ 
monitor puts a homeowner in total TV 
viewing and home surveillance control. 
By pressing the "TV" button, the regular 
television programming appears on the 
screen. When the "Camera" button is 
pushed, the TV picture comes from the 
location of the camera (front porch, 
nursery, garage, backyard, etc.), and, 
anytime the "Talk" button is pressed, 
one may listen and talk to a front door 
caller. If the homeowner wishes no pro-
gram interruptions from the automatic 
Video Sentinel System while watching 
TV, a "Camera Defeat" button on the 
bottom front of the set will automatically 
shut off the video portion of the system. 
In the event a visitor rings the doorbell 
intercom box and no one is home, the 
Video Sentinel System automatically 

shuts off after four to five minutes. The 
closed circuit video camera, with stand, 
may be mounted to wall or ceiling in 
rooms within, or outdoors on porch, or 
under roof overhang. The doorbell in-
tercom box is intended to replace a 
homeowner's current doorbell button. 
When pressed, it activates the doorbell 
as well as both the intercom and video 
portions of the entire Video Sentinel 
System. The television/monitor (model 
M129P) features complete VHF and 
UHF channel reception; solid state 
chassis and picture tube design; signal 
processing circuitry, and a solid state 
audio detector system. The video cam-
era features solid state design; standard 
C-mount; 16 millimeter F 1.6 lens; quartz-
crystal-controlled circuitry; fully inter-
laced scan for clear picture; automatic 
light level control; 2/3-inch Vidicon cam-
era tube for sharp focusing and low 
power consumption; and a special wide 
angle lens adapter is available as an 
option. The Video Sentinel System 
comes with a 60-foot camera/TV cable 
to connect the camera to the TV/monitor 
and a 25-foot audio cable to connect the 
intercom box to the camera. 

Electronic Demonstrator 
Circle No. 152 on Reader Inquiry Card 

"Demo 90," a new electronic demon-
strator from Fire Burglary Instruments 
Inc. is now available to dealers as a tool 
to educate consumers in electronic se-
curity. "Demo 90" combines graphics 
and audio to demonstrate the principles 
of today's electronic security systems 
for homes and businesses. The "Demo 
90" will also give prospective buyers 
hands-on experience with a working 
system plus demonstrating virtually all 
the refinements available. The "Demo 
90" comes in an attache-style case 
measuring 22" x 17" x 31/2" and weigh-
ing 9 lbs. It is provided with interchange-
able graphics illustrating typical resi-
dential or commercial installations. It 
plugs into any ordinary wall outlet. The 
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"Demo 90" illustrates a simple perim-
eter loop, key-operated switching and 
digital key switching, as well as delay 
zones, zone bypassing, panic/fire, tele-
phone cut line and zone memory. A dig-
ital readout shows the message trans-
mitted to a central station by a direct 
wire, McCulloch or dialer. And the unit 
accepts plug-in sensors, either passive 
infrared or ultrasonic, to demonstrate 
interior traps. To accompany the unit, 
Fire Burglary has produced a new con-
sumer brochure, with room for imprint, 
to leave behind after demonstrations. 
Full information on the "Demo 90" and 
the companion brochure can be ob-
tained from authorized Fire Burglary 
"stocking" distributors nationwide. 

Dealer Demonstration Kit 
Circle No. 153 on Reader Inquiry Card 

DTI Security introduces its new security 
dealer demonstration kit consisting of 
nine different items to help illustrate a 
security system to a homeowner. The 
DTI demonstration case consists of: 
DSS-52 UL and Fire Marshall approved 
control panel, DCU-12 digital remote 
arming station, DFM-50 fire module, 
DSR-50 siren driver, pre-alarm buzzer, 
speaker siren with loud-soft adjustment, 
battery and transformer, simulated floor 
plan with switches, and a removable file 
folder with presentation portfolios. All 
are manufactured by DTI Security. 

Miniature Motion Detector 
Circle No. 154 on Reader Inquiry Card 

International Electronics, Inc. intro-
duces its new miniature ultrasonic mo-
tion detector, the 1E1-601. Features of 
the 1E1-601 include an integrated circuit 
design, FM signal processing, LED walk 
light, and a 24 hour independent tamper 

circuit. The range of the 1E1-601 is said 
to be adjustable up to 30 feet depending 
on acoustics and objects in the room. 
The pattern is elliptical (football-shaped) 
approximately 30 feet deep x 20 feet 
x 20 feet. Pattern varies with acoustics, 
temperature, humidity and slope of room. 

Two Way Radio Lock 
Circle No. 155 on Reader Inquiry Card 

A new two way radio lock has been in-
troduced by Equipment Theft Informa-
tion Program, Inc. to help prevent the 
theft of Motorola mobile two-way radios 
from trucks, buses, autos, off-road 

equipment, boats, etc. The Fort Radio 
Lock uses a tubular key lock and file 
hard steel bars formed into a single 
weldment to help prevent the unau-
thorized removal of the radio equip-
ment. The lock allows the selection of 
any of eight key positions by inserting 
a "change key" and turning it to the new 
key position, indicated by a click. (The 
"change key" does no locking or un-
locking). Only the key that fits the new 
position will open the lock. Security can 
be continuously maintained if a key is 
lost or stolen by simply dialing to a dif-
ferent key. It is not necessary to change 
tumblers or the lock. The lost key will 

from RELIABLE 
the nations leading 
distributor of quality 
fire and security products 

...a complete line of LIFESAVERry 
WIRELESS HOME FIRE & SECURITY SYSTEMS! 
AVAILABLE NOW  the most complete line of tech-
nically advanced WIRELESS HOME FIRE AND SECURITY 
SYSTEMS on the market' Not one but four outstanding 
receivers  quality receivers that can handle any 
number of the large selection of transmitting detector 
accessories allowing for the design of totally custom-
ized systems that fit the requirements of any customer 
All of the advantages of last and easy installation that 
wireless products provide  plus the benefits of 
adding extra transmitter accessories to the system at 
any time Its a complete line of systems you'll want to 
handle  because handling LIFESAVER SYSTEMS"' 
means you provide for "expanded  protection 

Available are single channel re-
ceivers for Fire (LIFESAVER II) and 
Security (LIFESAVER III)  plus 
4/Channel Fire, Security. Emergen-
cy and Maintenance receivers 
(LIFESAVER IV and V)* 

• A product ol FyrnetIcs Inc 

Included in this complete line of systems is the ALL 
NEW — LIFESAVER V HOME FIRE AND SECURITY 
SYSTEM'. a remarkable addition to the line that is the 
ultimate in early warning protection systems for the 
home 4/Channels to tell what type of _roblem exists 

and 8/Zones to tell where the problem is located 
In addition. the LIFESAVER V SYS EMI' handles any 
number of wireless transmitter Detectors, such as 
smoke alarm, thermal alarm, window and door intru-
sion personal emergency, auto burglary, water level 
maintenance, and general purpose transmitters Output 
terminals on the receiver permits connection to external 
sirens, horns or bells lights as well as telephone 

dialer 

For more information on LIFESAVER 
SYSTEMS DISTRIBUTORSHIPS or 
the many other quality fire and 
security products available from RE-
LIABLE  call or write 

r Reliable 
FIRE EQUIPMENT COMPANY 

12845 S Cicero Ave • Alsip. IL 60658 
Phone (312) 597-1600 

Circle No. 116 on Reader Inquiry Card 
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not open the lock. In operation, turning 
the key releases the lock bolt, then is 
withdrawn. The radio is fully operational 
inside the Fort Radio Lock. The method 
of installation is just as important to the 
security of the radio as the Fort Radio 
Lock itself. A mounting package is avail-
able consisting of hardened bolts with 
special heads, oversize washers and 
special locking nuts that are matched 
to the Fort Radio Lock. The radio lock 
can be mounted on the wall, ceiling or 
floor. Specify the length of the mounting 
bolts needed. The radio locks are avail-
able now for Motorola models: Micor, 
Syntor, Maxar, Moxy, Mitrek, Mocom 
and Industrial Dispatcher. Specify radio 
name, model number and wattage. Al-

low six to eight weeks for delivery. 

• 

_ 
D-1-S SURFACE MOUNT 

D-1 - F FLUSH MOUNT 

Motion Detector 
Circle No. 156 on Reader Inquiry Card 

A unique new motion detector that is 
said to be almost totally immune to en-
vironmental conditions and changes is 
now available from Unisec, Inc. Known 
as the DU-ED Dimensional Unified— 
Energy Detector, Model D-1, this new 
system provides total volumetric pro-
tection in areas of from 50 to 1000 
square feet (5m2 to 100m2). Each de-
tector is self-contained and the number 
which may be paralleled on a single 
four-conductor unshielded cable is lim-
ited only by the dc capability of the op-
tional power supply or the power supply 
in the alarm control unit. One detector 
requires 30 to 35 ma at 11 or 14 volts 
dc. Available in both surface and flush 
mounted models, the DU-ED may be 
painted or taped over without affecting 
performance. The area of protection is 
reportedly not affected by furniture or 
other obstructions, whether perma-
nently installed or frequently changed 

in size or location, making the DU-ED 
particularly effective in protecting war-
ehouses or storage areas where con-
tents frequently change. The Unisec 
DU-ED is also reportedly not affected 
by sunlight, mirrors, radio frequency in-
terference, bells or other sounds, or nor-
mal air turbulence. No sensitivity ad-
justments are required, even with 
changing room conditions. In addition, 
the DU-ED self-compensates for ex-
treme changes in temperature and hu-
midity. 

Telephone Alarm System 
Circle No. 157 on Reader Inquiry Card 

The Dial-Alert automatic telephone alarm 
system is a new security product from 
Seaboard Electronics Co. The Dial-
Alert system warns of fires, burglaries, 
low or high temperatures, toxic gases 
and other hazards in areas that are fre-
quently or occasionally left unguarded. 
There is a choice of two models, the D1 
and D2. The D1 can be equipped with 
any or all of 12 sensors offered by Sea-
board. The D2 can be used to report 
alarms from multiple location and uti-
lizes a sensitive microphone to pick up 
every sound in the protected area, such 
as a buzzing smoke alarm, or trespass-
ers moving about or talking to each 
other. Another important application of 
either model is its use with a wireless 
panic alarm to summon help. 
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Passive Infrared Detector 
Circle No. 158 on Reader Inquiry Card 

The Passive Infrared Detector, PIRS 
75, from Fire-Lite - Alarms, Inc., does 
not emit radiation but detects intrusions 
by sensing contrasts of emitted thermal 
radiation coupled with movement. The 
detector is said to be highly immune to 

false alarms because of its logic circui-
try. This logic discriminates against nat-
ural background variations and optim-
izes detection of real intrusions. The 
detector provides wide area protection. 
A single sensor is reportedly capable of 
guarding an area or room to a range of 
approximately 50 feet (17 meters). Since 
the PIRS 75 is passive, multiple sensors 
can be installed in proximity to each 
other without interference. The large 
field of view makes alignment of the 
sensors uncritical. The sensor is de-
signed to mount directly to the wall. 
Horizontal and vertical adjustments are 
made internally to the optic. Being pas-
sive, the power requirements of the sen-
sor are minimal which results in high 
reliability and long life. RFI feed-through 
filters insure high protection from false 
alarms caused by most radio frequency 
interference. 

Photoelectric Intrusion 
Detector 
Circle No. 159 on Reader Inquiry Card 

Raytek introduces its new photoelectric 
intrusion dector system the Model 3150. 
The system consists of a transmitter 
and receiver. The transmitter emits a 
beam of invisible infrared energy to the 
receiver up to distances of 500 feet 
(152m). The receivers alarm relay is 
actuated when an intruder crosses the 
beam interruping the transmission of in-
frared energy. The 3150 is designed to 
operate with any alarm system. The re-
ceiver contains a SPOT supervised 
alarm relay. Both receiver and trans-
mitter may be powered from plug-in 
transformers and optional stand-by bat-
teries, or a control panel/power supply 
capable of supplying a minimum of 
15ma per unit. The units are protected 
from tampering (system armed only) by 
a tamper switch arrangement which 
breaks the beam upon removing either 
cover. All connections to the units are 
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made via barrier strips with clamp type 
terminals. Keyhole mounting makes in-
stallation fast and easy. Holes are also 
provided to mount the units on standard 
single gang electrical boxes. Cable ports 
for concealed wiring are integral to the 
base. Fingertip adjustable optics, LED 
alarm indicator and a readily available 
clip-on alignment light provide easy 
alignment to cut installation time to a 
miminum. All processing, alarm and 
charging circuitry is located inside a pro-
tective inner housing. Features of the 
3150 include: pulsed active infrared 
beam, 500 foot (152m) range, and 12v 
ac or dc operation. 

Photoelectric Control 
Circle No. 160 on Reader Inquiry Card 

A new long range self-contained pulsed 
infra-red photoelectric control has been 
announced by Reflection Technology. 
The series 4000 controls are available 
for proximity, retro-target, or through-
scan applications. The range in the 
through-scan mode is 700 feet and re-
tro-target range is 45 feet with no prox-
imity effect. The range in proximity 
mode is 10-20 feet depending upon the 
target reflectivity. The sensitivity ad-
justment controls the range from zero 
to the stated maximum. Typical appli-
cations include counting, intrusion sen-
sing, position detecting, routing detec-
tion, traffic conrol, web guiding or brake 
detection, automatic door control and 
many others where noncontact sensing 
of any material object or liquid is re-
quired. The control requires only a few 
minutes to align as two LED indicators 
are provided as a standard feature. The 
first LED indicates the status of the out-
put, and the second LED indicator is a 
variable brightness LED, with the inten-
sity proportional to the received signal 
strength. Once aligned and the receiver 
sensitivity set, further adjustments are 
reportedly not necessary, regardless of 
changing ambient conditions. No focus-

ing is said to be required and no special 
tools are required for installation or 
alignment. The control is enclosed in a 
die-case aluminum enclosure and is 
rated for NEMA 1, 3, 4, 5, and 12. A 
large selection of control and interface 
options are available for interfacing to 
industrial control systems, relay logic, 
motor control centers and computers. 
The operating voltage is 117 vac, 230 
vac, or 12-30 volts ac or dc. 

Intrusion Detector 
Circle No. 161 on Reader Inquiry Card 

The Advisor 480 is a high security pas-
sive infrared intrusion detector from Ar-
itech Corp. The sensor protects 17 
zones in a 180° field of view. One sensor 
can provide coverage of a 30 x 40 foot 
room. Dual thermopile operation re-
portedly provides high detector sensi-
tivity while canceling background clut-
ter. The detector can alarm at 
background to target differentials of only 
1°C and targets moving as slow as 1.2 
inches per second. The Advisor 480 has 
adjustable sensitivity and balanced de-
tection logic making it highly immune to 
false alarms. There are built in test 
points that allow the installer to monitor 
the background environment. The Ad-
visor 480 can be used as a stand alone 
detector or as a sensor in an Aritech 
230 or Advisor VIII multi sensor system. 

Time and Date Generator 
Circle No. 162 on Reader Inquiry Card 

A time and date generator from Visual 
Methods, Inc., is now available for 
16mm film cameras and video porta 
pack television cameras. The VMI TD-
143 unit attaches to any "C" mount 

camera and optically annotates the 
edge of the film or vidicon camera. The 
information is located on either side, the 
top, or the bottom of the film frame. After 
an initial set-up the TD-143 keeps ac-
curate time and date for four years and 
does not have to be reset until leap year. 
Time and date are set-up via four push 
button switches and one toggle switch. 
The set time and date are viewed via 
LED indicators through a window. The 
TD-143 is powered by 117 vac with 8-
hour battery stand-by available during 
power failure, or 12vdc from the porta 
pack batteries. The TD-143 screws onto 
the front of the camera and adds only 
3-1/2 inches to its length. It is 6 inches 
high by 3-3/8 inches wide and finished 
in black anodized aluminum. A unique 
feature of the TD-143 is that any "C" 
mount lens may be used—including 
wide angle 4.8mm or 6mm lenses with-
out the rear element of the lens hitting 
the film camera shutter blade. Appli-
cations for the TD-143 inlcude auto-
matic teller machines (ATM) in banking, 
pollution monitoring cameras, and other 
industrial applications requiring time 
and date annotation. 

Ignition Lock 
Circle No. 163 on Reader Inquiry Card 

Wo/o, the automotive security systems 
manufacturer, is marketing its new Auto 
Watchman, Model 2000, Ignition Lock 
Protector. The Auto Watchman is said 
to protect all American and Foreign ve-
hicles with the ignition lock on the steer-
ing post. The Auto Watchman report-
edly installs in seconds; prevents the 

use of lock pullers, master or duplicate 
keys from freeing the steering wheel, 
transmission, and starting the engine. 
Made of stamped steel 1/8 in. thick, dou-
ble linked hardened chain (4000 lbs. 
tensile strength) and plastic covered so 
as not to scratch the steering column. 
The Auto Watchman locks with a high 
security double-bitted key. Finish is a 
chip-resistant crinkle paint. The Auto 
Watchman is skin packed on a four 
color display card. 
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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 

MIRROR IN-THE-LID, 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.  3/82 

Want to buy. Radio Shack dealership or that 
type of store. May have some radio-TV serv-
ice. Located in South-Southwest or West 
Coast. An electronic dept. in larger store 
okay. Call (516)665-0286. 

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 

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 

Established TV repair. Must sell due to poor 
health. Just pay for my inventory. Plenty of 
business. Up to date test equipment. Excel-
lent reputation. PO Box 16268, Jacksonville, 
FL 32216. 

Established TV-Stereo repair shop in beau-
tiful Black Hills of South Dakota. Main St. 
location. Good steady business. Excellent 
library - equipment and inventory. Priced 
right - terms available. Call (605)347-4243. 

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 

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. No invest-
ment. Write for free details. Electronic De-
velopment Lab, Box 15608, Pinellas Park, 
FL 33565. 

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, Califomia, 94566. Phone 
415-828-1234.  6/81 

RAMPART SECURITY SYSTEMS DEAL-
ERS' sales are booming. The Rampart Dealer 
Program offers ENORMOUS PROFIT PO-
TENTIAL PLUS EXC MNG 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.  6/81 

FOR SALE 

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. 

New Motorola-Quasar Color TV parts. Mostly 
VHF Tuners - some UHF - Output Trans-
formers - B&W yokes - others. Send self 
addressed stamped envelope with needs for 
price. Maurer TV, 29 South 4th St., Lebanon, 
PA 17042. (717)272-2481. 

WHOLESALE TV PARTS-transistors (TM 
PTC/ECG) Thordson Yokes & Flys; Resis-
tors; Capacitors; Triplers; Tools; Tubes 72% 
off; Sams 6.25, Video Tapes. Video Movies 
bought, sold rented. Send for free catalog. 
Astro Electronics, Old Grand Union Shop-
ping Ctr., Rt. 9W, Stony Point N.Y. 10980. 
914-942-2173.  881 

TV TROUBLE ANALYSIS TIPS. Over 300 
symptoms/remedies by circuit area. Tough 
ones I found in years of servicing. e.g. Poor 
sync-C66 shorted-Wards-GEN-12349A-
SAMS 995-2. Save time and money. Due to 
demand, send only $12.50 to CHAN TV, 
8151 Grandview Rd., Chanhassen, MN 
55317. 

Picture tube rebuilding equipment. Complete 
- extras - $1900.00. Ledet's TV, 705 Garden 
Road. Marrero, Louisiana. Tel. 504-341-2620 
8-5p.m.  6/81 

FIX IT FAST WITH PHOTOFACT®. Photo-
fact" 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 

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 

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 393ETK, Bethpage NY 
11714  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. 

612 Sam's Photofacts for $612 plus shipping. 
Numbers through 1483. List available upon 
request. Tele-Service Inc., 1129 Howard 
Ave., Bridgeport, CT 06605. Telephone 203-
336-0181.  681 

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. 

Sam's Photofacts: 278 sets mostly between 
1324 and 1654. Also have 32 auto radio and 
30 CB Sam's books. Best offer buys. Send 
for list. Eupora Furniture, 106 E. Fox Ave., 
Eupora, MS 39744. 

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 

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.  7/81 

WHOLESALE ELECTRONICS - Factory 
Direct Prices - New parts and electronic 
merchandise. 'Wholesale' catalogs, pricing, 
and monthly specials for 6 months only 
$10.00 or $16.00 for a full year! INCREDIBLE 
ELECTRONICS CO., Box 117, Troy, NY 
12180 - (518)272-0300. 

VHF LOOPS - 10 LOT $2.50. FUSED CIG-
ARETTE PLUGS FOR RADAR DETEC-
TORS, TVs, CB ONLY $1.00. RUBBER 
TEST LEADS, U.S. MADE ONLY $2.90 
PAIR. REDCOAT ELECTRONICS, 66-15 
THORNTON PL., FOREST HILLS, NY 
11374. (212)261-9479. 

SAVE BIG BUCKS!! MOST POPULAR B&W 
YOKE (Y105)-$9.95 each/3 for $27. Terms 
C.O.D.; UPS. NORFOLK ELECTRONICS, 
P.O. Box 91, Garnerville, NY 10923. 914-
947-1501/1502. 
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For Sale: TV Test Equip., Sams, Tab Man-
uals, TV parts, Ant. & Matv Dist. Supplies. 
Send S.S.A.E. For List. Richard J. Dugo, 29 
Mill St.. Dansville, NY 14437.  681 

Transistors, IC's, diodes, RF Power Tran-
sistors. Save now. low cost direct no mini-
mum order. We have most comprehensive 
RF power line in U.S. call (I) 80C-458-6053 
Visa Mastercard honored B&D Enterprizes, 
P.O. Box 305, Kane, Pa. 16735  681 

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. 

Sony Authorized Parts and Trinitron Pix 
Tubes-Will ship COD UPS with Deposit 
Wholesale Prices Green Tele-Radio Dist.. 
172 Sunrise Highway, Rockville Center, N.Y. 
11570 516-678-1700  681 

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 New York state (800) 223-8314  IF 

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

The Original FCC Tests ,Answers exam manual 
that prepares you al home for FCC FIrSI and 
Second Class Rad/Meter:Morse Ir.enSeS Newly 
eevioed multiple choice exams cover all areas 
tested on the actual FCC exam Plus 
Sell Sludy Abilrly Test ' Proven' $12 95 
postpard (Add $2 00 for hrst class An Mali 
Moneyback Guarantee 

COMMAIIID PRODUCTIODS  P.O. Boa 26348 
Radoo Erpoonong 0 ..... on "F Sin Francisco. CA 94126 

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 

SAVE 90%. Build your own minicomputer. 
Free details. DIGATEK CORPORATION, 
2723 W. Butler Dr., Suite K. Phoenix, AZ 
85021. 

For Sale: Sencore SG 165, Stereo Analyzer 
and LC 53 "Z" Meter, both used 1 year, and 
in mint condition. (603) 654-2260 Mornings. 

7 81 

Free flyer! Microwave TV Antennas, Cable 
TV Converters-30 and 40 channel, and Cable 
Inverters. CB Accessories and books includ-
ing Bootleggers Bible for PLL modification 
above channel 40 and below channel 1. CB 
Repair Manual, and Linear Amplifier Plan-
book. Catalogue $1.00 refundable. MC/VISA 
(401) 846-5627. AP Systems, PO Box 263 
ED, Newport, RI 02840.  8/81 

TV AND RADIO TUBES 496( 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 

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. 
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MRO solid state problems? 

* e s  

io te10 ‘ce  

e0t of' Wetc  
onso..  ,,coe ntOesj ‘ 

„ eat 'Ci C 3°6G  •CeS  
like91°C-

or 

1400 RCA SK Series 
+3,500 JEDEC Devices 

4,900 MRO Solutions 

• • 

To fill your solid state replacement needs — for MRO/ indus-
trial and consumer applications — see your RCA Distributor 
for copies of the 1981 RCA MRO Replacement Manual (1K6804) 
and the 1981 RCA SK Replacement Guide (SPG-202Z) 

For a list of RCA Distributors, write to Sales Promotion 
Services, RCA Distributor and Special Products Division. 2000 
Clements Bridge Road. Deptford. N J 08096 

industrial applications 
Make 'eplacements from your 

RCA Distribut jr 's shelf with 3.500 RCA 
JEDEC and RCA commercial types 

'Jowl Elect t on Deoce Eng new,nq Council RC SK Replacement 
Solid State 

t'ies 

198.1 
min 
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Would you pay $20 
a month for a highly 
skilled technician? 
Here's your 
opportunity! 

Our exclusive COMPUTECH manual is an organized, easily 
accessible source of solutions to those frustrating -tough-dog" 
service problems. Most importantly. this manual is expanded 
and updated each month to keep you in step with the rapidly 
changing television industry. 
COMPUTECH can save hours of frustrating and unprofitable 

diagnostic time! 

• approximately 6500 symptoms and solutions to • tough-dog 
problems. 

• indexed numerically by SAMS number 

• symptoms listed alphabetically for faster access 
• monthly updating provided. 

• contains step-by-step procedures to locate the most difficult 
problems. 

• standardizes your trouble shooting techniques. 
• excellent training aid 

• saves YOU time and guesswork 

Over the past two years "COMPUTECH" has combined 
hundreds of hours of experience by professional technicians 

with the unique advantage of a computer to produce an attrac-
tive, easy to read. 81,2x11" binder that contains the type of 
information needed to make TV servicing faster, easier, and 
more profitable. 

COMPUTECH — AT TODAY'S PRICES.., 
YOU CAN'T AFFORD NOT TO! 

COPYRIGHT  1980 

Call us direct (801) 277-2655 
or mail this coupon today. 

r COMPUTECH  ETD 7 1 
4685 Holladay Blvd. 
Salt Lake City, Utah 84117 
Phone (801) 277-2655 

Please send my COMPUTECH manual on the following 
basis: 

CIA trial issue for $24.95 plus postage and C.O.D. charges. 
My yearly subscription updated monthly on the basis of 
$20.00 per month plus postage and C.O.D. charges. 

D Or, my yearly subscription for $240.00 which includes all 
monthly updating and postage. 

Name   

Service Company   

Phone   

Address   

L   1.11• 1  M IMI = 

State _ Zip 

4685 Holladay Blvd. 
Salt Lake City, 
Utah 84117 
Phone (801) 277-2655 
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"Here's great 
ne ws for 
electronics 
enthusiasts on 
small budgets. 

Now you can 
take home 
a Fluke DM M 
for $125r 

*Suggested US. list price 

Whether you're just starting out 
in electronics or moving up from an 
ono og VOM to a digital multimeter, 
you II be smart to make sure that 
you re getting your money's worth. 

In your search for a basic-
performance DMM, be sure to 
coniider the new D 800 from Fluke. 
Priced at only $12,5.**this dependable 
six-function handheld DMM is 
ava lable now at select electronics 
,,up-31y stores throughout the U.S. 

The D 800 offers 0.5% basic dc 
accuracy (five times better than 
analog voltmeters), a razor-sharp :1P/2-
digit LCD readout, unsurpassed 
ove-load protectioh, and true. 
ont-hand operat ion.  . 

This hard-working basic 
measurement multimeter is designed 
from the inside out for long life and 
reliability. All 1) 800 specifications 
are traceable to the National Bureau 
of Standards. 

As part of Fluke's new Series D 
line of low-cost digital multimeters, 
the I) 800 carries a limited one-year 
parts and labor warranty and comes 
complete with the battery, and 
safety-designed test leads. 

Ask your supplier about the 
D 8(X), then compare it feature-for-
feature with any other low-cost 
DMM. You'll find that for only $125,. 
there's never been more multimeter 
than the new I) 8(X) from Fluke. 

If yourdealer doesn't carry Series I) 
Multimeters yet, call this numlx.r. We'll lx' 
happy to tell you who does. 1-800426-9182 
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Boker, Crescent, 
Lufkin, Nicholson, Plumb, 
Weller, Wiss, Xcelite. 
The right tool makes the job easier. 

And Cooper makes the right tool for the job. 
Whether you're making or mending, cutting or joining, 

4% \kiso :. striking, measuring or stripping, there's a Cooper tool that's 
just right. Don't take chances on tools. Specify Cooper 

and get 'em right the first time! 

from Cooper The Toolmaket 
d di 
COOPER 
INOUSTRIIS 

The Cooper Group 
BORER • CRESCENT • WFKIN • NICHOLSON PLUMB' WELLER WISS XCELITE 

PO Box 728. Apex. North Carolina 27502 Tel (9191 362-7510Telex 579497 
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