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Cash in on this special offer
at your participating Thordarson
distributor.

LA

esyou a FREE
MAC SANDWICH

Purchase top-selling
Thordarson exact replacements for
the RCA and Zenith flybacks and
yokes listed below. Inside each
distinctly marked box are
McDonald's® gift certificates worth
$1.50. That's possibly enough for a
BIG MAC® SANDWICH AND MORE.

Satisfy your customers with
better built Thordarson products at
prices that meet or beat OEM's.
Satisfy your appetite at
McDonald’s® and save with gift
certificates supplied by
Thordarson.

Stock up on this limited time
offer now!

ZENITH
15 2 YOKES FLYBACKS | YOKES
RCA Thordcrson RCA Thordarson Zenith Thordarson Zenith Thordarson
Vgcn Number #Pcn Number | Part Number | Part M Number | Part Number L Part Number | Part Number Part Number
113382 FLY 277 109532A Y 103 800-678 FLY 323 95 2501 Y 108
115843 FLY 278 124245 Y 160 800-690 FLY 363 800-747 Y 130
16554 FLY 307 135755 Y 204 800-692 FLY 626 95-2667 Y132
116876 FLY 308 137542 Y 224 895-732 FLY 408 95-2780 YA 37
119834 FLY 312 Ma4741 Y 245 800-689 FLY 489 S-89633 Y 167

Hurry! Offer expires November 30, 1981.
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READER SURVEY

Here is the second part of ET/D's reader surveys. This time
we would like to know more about your business so we can
know more about the consumer service industry as a whole.
Again note that no signature or other identification is required.
We encourage you to answer on the postage paid return
card. We feel that you can help us help the industry with your
answers.

Thank you.

Walter H. Schwartz, Editor

1. Approximate annual gross income of the electronics servicing and/
or retailing business which you own or in which you are engaged
1) less than $25,000 2) $25,000 but less than $50,000 3) $50,000
but less than $100,000 4) $100,000 or more 5) not in electronic
servicing and/or retailing business
2. Number of technicians employed by your business or your place
of employment

1) none 2) 1-2 3) 3-5 4) 6-9 5) 10 or more

Items 3-18 are types of electronic products. Indicate the approximate
percentage of total annuial gross income your shop or the one in
which you work receives from the servicing and/or instaliation of
each.

UP 21% 51
TO TO TO OVER
NONE 20% 50% 75% 75%
3. VCRNideo Disc 1 2 3 4 5
4. Color TV 1 2 3 4 5
5 B-WTV 1 2 3 4 5
6. Home or commercial
security systems 1 2 3 4 ]
7. Home audio 1 2 3 4 5
8. Home radio 1 2 & 4 5
9. Auto radio and/or tape
players 1 2 3 4 ]
10. Home antennas
(including MATV) 1 2 3 4 (3
11. Citizens Band Radio 1 2 3 4 5
12. Two-Way Radio 1 2 3 4 5
13. Commercial sound systems 1 2 3 4 5
14. Industrial Electronic
control equipment 1 2 3 4 S
15. Medical electronics 1 2 3 4 5
16. Appliances 1 2 3 4 S
17. Mini/Micro Computers 1 2 3 4 5
18. Video Games 1 2 3 4 ]

(Items 19-29) Indicate the approximate percentage of total annual
gros s income your business or the business in which you work
receives from retil sales of the following electronic products:

up 21 51
TO TO TO OVER
NONE 20% 50% 75% 75%

19. VCR/Video discs 1 2 3 4 5
20. TV (B-W & Color) 1 2 3 4 5
21. Home radio & audio 1 2 3 4 5
22. Home antennas and/or
antenna systems 1 2 3 4 ]
23. Commercial audio systems 1 2 3 4 ]
24. Auto radio and/or tape
players 1 2 3 4 5
25. Communications equipment
(including CB) 1 2 3 4 5
26. Home and/or commercial
electronic security systems 1 2 3 4 S
27. Home appliances 1 2 3 4 5
28. Mini/Micro Computers 1 2 3 4 5
29. Video Games 1 2 3 4 5

30. Approximate percentage of total annual gross income your busi-
ness or the business in which you are employed receives from sales
of replacement parts
1)None
2)Up to 20%
3)21% to 50%
4)51% to 75%
5)Over 75%
32. Approximate percentage of total annual gross income your busi-
ness or the business in which you are employed receives from war-
ranty servicing of electronic products
1)None
2)Up to 20%
3)21% to 50%
4)51% to 75%
5)Over 75%
33. *Do you advertise in
1)Yellow Pages
2)Newspapers/shoppers
3)local radio
4)direct mail
5)business sign
34. How many read your copy of ET/D?
Mm
2)2
3)3
4)4 or more
35. "To which of the following magazines do you presently subscribe:
1)Electronic Servicing
2)Radio Electronics
3)Popular Electronics
36. What security magazines do you read?
1)Alarm Signal
2)SDM
3)AID
4)Security World.
37. TEKFAX should cover:
1)information on popular chassis
2)hard to find information on less common sets.
38. In the last several years my level of business has:
1)increased
2)remained the same
3)decreased.

As this is being written the first results of our September
survey are beginning to arrive. We are pleased and grateful
at the response. Unfortunately, we made a serious error on
the reply card. The keyliner left out response numbers for
questions eight and twenty-nine. Therefore, we are asking
you to bear with us; we will repeat the affected section of the
survey in November, since we cannot be sure of the results
of questions eight through forty. So please reply once again
to the survey in November. We apologize for the trouble.
To try to compensate to you for your trouble, we will com-
ment editorially on the survey results in January and February
after enough results are in for us to see patterns form. We
will try to give you an idea of the range of size of the consumer
service business, its service income, its degree of diversifi-
cation and a number of other facts with which you can com-
pare your business and interests. This information can be
interesting and important to all of us. Thank you again.

Join the race!

prevent
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On The Cover: A good TV
antenna is required for optimum
reception. This month's cover
emphasizes this with a
representation of the polar
pattern of an excellent antenna.
Note the absence of side lobes
and the front-to-back ratio.
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INDUSTRY

REPORT

1981 NESDA Convention

The 1981 National Electronics Service
Convention, was held August 3-8, at In-
nisbrook Resort, Tarpon Springs, FL.
The convention was sponsored by the
National Electronics Service Dealers
Association, the International Society of
Certified Electronics Technicians, and
the Florida Electronics Service Associ-
ation.

One of the highlights of the conven-
tion was the technology and business
opportunities offered by new products
such as satellite systems and com-
puters. Sessions featured business
management seminars, technical sem-
inars, and training seminars for edu-
cators in the field of consumer electron-
ics.

A trade show featured new products
for dealers, the latest innovations in
consumer electronics, and high tech-
nology service aids and test equipment.

Bill Abernathy, Fort Worth, TX, is the
new president of NESDA. Abernathy
had previously served as NESDA
Treasurer.

Elected to serve with Abernathy on
the national Executive Committee of
NESDA are George Bluze CET/CSM,
Largo, FL, as National Vice President,
Roger Wood, Altoona, WI, as Secretary
and Keith Knos CET, Liberal, KS, as
Treasurer. Serving as ex-officio mem-
bers of the Executive Committee are
outgoing president, Jim Rolison, Port-
land, OR, ISCET Chairman Frank Gra-
biec, Phoenix, AZ, and Executive Di-
rector J.W. Williams.

Regional Vice Presidents elected to
complete the NESDA Executive Council
are: (Region 1) Ted Stackhouse CET,
Portland, ME; (2) John Salama, Flush-
ing, NY; (3) Jim Teeters CET, Norfolk,
VA, (4) Bob Harrell, Johnson City, TN;
(5) Art Nelson, Milwaukee, WI; (6) Fran
Cawfield CET, Corpus Christi, TX; (7)
John Krier CET, Wichita, KS; (8) Jack
Kelly CET, Goodyear, AZ; (9) Bill Law-
ler, Los Angeles, CA; (10) Al Lamer
CET, Salem, OR.

During the convention, elections were
also held for officers of the International
Society of Certitied Electronics Tech-
nicians (ISCET), the Technical Division
of NESDA. Elected to 1-year terms
were: Chairman, Frank Grabiec, CET,
Phoenix, AZ; Vice Chairman, Ralph
Polimitler, CET, Jacksonville, NC; Sec-
retary Jim Parks, CET, Orlando, FL; and
Treasurer John Krier CET, Wichita, KS.

The 1982 NESDA/ISCET National
Electronics Service Convention has been
set for August in New Orleans, LA, and

will be a joint convention of NESDA, IS-
CET, the Texas Electronics Associa-
tion, the Louisiana Electronic Service
Dealers Association, and Television
Service Association of Arkansas.

National Sound and Communi-
cations Association
Names New Officers, Directors
A new slate of officers and directors for
the National Sound & Communications
Association has been announced by
Robert F. Ancha, Elk Grove Village, IL,
the group's President.

Re-elected as NSCA officers are An-
cha and Edward Knight, Oak Park, MI,
Vice President. Treasurer for the 1981-

82 year is Melvin J. Wierenga, Wyo-
ming, MI. Francis C. “Bud” Rebedeau
continues as Executive Secretary.

Three new members elected to the
Board of Directors are Ed Burquez, Bir-
mingham, AL; Lloyd F. McKinney, Hay-
ward, CA; and William E. Yeager, Al-
exandria, VA.

Incumbent board members continu-
ing to serve are Harold B. Lander, Se-
attle, WA; and Arthur C. Smith, Phoenix,
AZ.

The National Sound and Communi-
cations Association provides a vehicle
for idea exchange, industry communi-
cation, and shared services to sound
and electronics systems contractors.

- Get MORE in capacitor
types and ratings at a

‘Sprague Q-LINE" Distributor

| No matter what type of capacitor you're looking for, look for it on a
' Q-MART® capacitor display. You'll find exactly what you want. That's be-

cause the Sprague Q-LINE features a computer-selected inventory of
' most-frequently-used capacitors. And biister-pak packaging keeps the
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The group will sponsor and conduct the
third annual National Sound and Elec-
tronic Systems Conference in New Or-
leans, April 29-May 1, 1982, concurrent
with the Electronic Distribution Show
and Conference.

Information about NSCA membership
and activities can be obtained from the
National Sound & Communications As-
sociation, 5105 Tollview Drive, Suite
201, Rolling Meadows, IL 60008. Phone
312/577-8390.

ETA Annual Meeting

The Electronics Technician's Associa-
tion held its 1981 Annual Meeting in the
Student Union building on the lowa
State campus, Ames lowa, July 9, 10,
11.

A short preliminary business meeting
was held the evening of the 9th. The
following two days were filled by semi-
nars on test equipment, Certified Elec-
tronic Technician test review sessions,
a seminar on technical writing, seminars
on business, satellite earth stations and
other subjects.

The official annual business meeting
was held on Saturday. George Savage,
CET, Doniphan NE is the new chair-
man; Don Anker, CET, Marshaltown, IA,
vice chairman; newly elected secretary
is Ron Lettieri, CET, of Dunmore, PA;
treasurer is John PcPherson, CET,
Yorktown, VA; CTD division chairman

is John Guinan, CET, Philadelphia; EEA
division chairman is Ed Carroll, CET,
Indianapolis; communications chairman
is Mike Chapman, CET, Scranton, PA
and ETA Canada chairman is Bill Pa-
tullo, CET, Kitchener, Ontario.

Donald Thorne, Chicago, was se-
lected to receive the Norris R. Browne
Technician of the Year Award.

Business Mobile Radio Market
To Increase Greatly in 1980’s
The mobile radio market in the U.S. is
“in the midst of fundamental changes,”
states a new market report. Frequency
congestion that has suppressed latent
market growth will be overcome during
the 1980 decade, as trunked radio and
cellular systems come into play.

These developments, along with
availability of the 800-900 MHz fre-
quency band, plus higher performance
equipment made possibie by increased
LSI chip usage will render mobile radio
“one of the best performing markets in
the 1980s,” says the 293-page study,
entitled, “Mobile Radio Markets and
Technology,” by Frost & Sullivan, Inc.,
New York City.

Business will be the biggest benefi-
ciary of the new environment. Mobile
radio equipment shipments to this sec-
tor will increase sevenfold during the
1980 decade, compared to less than a
five-fold increase in sales overall.

Specifically, the mobile radio equip-
ment market in the U.S. at $1.4 billion
last year will increase to nearly $3 billion
in 1980 and to more than $6 billion in
1990. Shipments into business appli-
cations per se at $580 million in 1980
will increase to more than $4 billion by
decade end. (All figures are based on
manufacturer selling price.)

This is not to say other application
sectors will remain stagnant. On the
contrary, shipments into public safety
radio, fire, police, local government, and
other such services at $126 million in
1980 will increase to $305 million by
1990. Industrial radio services to map-
ufacturers, the petroleum industry, util-
ities, forest products, and similar end
use categories will increase from $181
million in 1980 to $564 miliion in 1990.

The F&S report also examines paging
equipment to forecast that this market
at $86 million in 1980 will increase to
$400 million in 1990. Yet other equip-
ment markets analyzed include:

Radio scanners, a $130 million mar-
ket last year that will virtually triple by
1990 with sales of synthesized scan-
ners accounting for 80 percent of the
market by 1985;

Scramblers, a market to increase
four-fold through 1990; CB radios, to
remain essentially flat through 1982 and
then proceed to double by 1990, reach-
ing $215 million annually that year.

Silicon
H.V. Triplers

SYLVANIA Triplers
ECG-500A

ECG-526A

| REMEMBER! | Sylvania ECG
| Sylvania Replacement
Tubes Semiconductors

ECG-523 |
212141 |
212-141.01

515% ea.

F.53 Connector
with Separate Ferrule
10¢/100 lot

Matching Translormer |
75-300 Ohm '

59¢ ea. 49°°/100

212-139
212-139-01
212-139-02

S1 295 ea. |

Braded bare

copper shielid | =%
—_— . | MT1

|
Foam polyethylene %}, 2 Way - 75 Ohm Couplel

dielectric MT.2  sq4s

SILICONRECTIFIER 2. 5Amp/1oo6ﬁ/'l- CHEATER CORDS

$Q95 | Polarized C Clip
100, 9 SL 100 Pnce 39C 24620 | e———— |

GLOBAR DISC . 120 Ohms Cold A {‘, , \
5699 SOLA1 | 107191  RCA 99¢ -—‘_’Q ‘;:" 4SectionLAR-4 69¢C |
—| Standard CClip | 5SectionLAR-5 89¢ | PANASONIC OM-500
{ 10 ASSORTEDCIRCUIT BREAKERS ,_l Price: 39¢ 24623 6 SectionLAR-6 99¢ E—
Solder Removal SW-5 ,""“"‘ 1 0,5650 Good Assorlmenl |
% “ Wide (Thick Type)5 feet CB

T e

Send Purchase Order, Check or Money Order
ELECTRONICS

or Call Toll Free 800-223-0826

in NY STATE (212) 865-5580
RCA ¢ ZENITH « PANASONIC * G.E. * SONY

212-141-02 70% + 10% | and Components

212-141-03 OFF Full line in stock.
212-141-04 ST | The best quality
$16% ea | semiconductor.

VERY POPULAR

——

80 MFD x 450 Volts... .99
100 MFD X 450 Volts...1.09

‘ G.E. OM-300

HIGH VOLTAGE

MULTIPLIERS (@

Bare copper
conductor

RG-59/U 75 OHM
Co-Axial Cable
Copper Braided
Shield

White or Black

$44°°/1000 ft.

SOLDER (60/40 Rosin Core)

EC=D 11b.-.062 dia.

(regular size)
SOLDER WICK 99¢

25C1172B
s199

REPLACEMENT RODS

5149

S1 59

All ORDERS SHIPPED UPS/COD F.0.B, N.Y.C.

MASTER CARD ¢ VISA . E
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EDITOR’S DESK

I hope you have noticed that this is the second month that the first thing
you see when you open ET/D is a reader survey. This month we would
like to know a little about your business activities. Again note, you need
not identify yourself.

There are several areas of consumer electronics which will, from all
indications, boom in the next few years and which therefore are of
particular interest to us. All the market studies we see lead us to believe
that microcomputers will rival television in dollars in three or four years.
We would like to know your feelings and would particularly like to hear
from anyone that has made an entry into microcomputer sales and
service. | would like to have offered to ET/D a variety of microcomputer
troubleshooting articles this next year; | know the average technician
is not yet at all familiar with them. (And ET/D’s editors are not either.
We will be learning right along with you. | will be working my way through
the planned series on programming for the technician as it arrives from
the authors.) We are open to suggestions.

Another area that is of great interest is TV receive only earth stations.
It will be a little while before direct broadcast satellites are in orbit (4
or 5 years) but meanwhile there would seem to be the opportunity to
sell a half-million or more systems to receive the present satellite tel-
evision transmissions. From what we can see looking at the present
methods of merchandising, most of the manufacturers need dealers.
Several companies would appear to have excellent equipment and even
complete systems available, but lack distribution. They need you, the
experienced, competent video technicians and sales people to sell,
install and service their product. Here again how do you view the sit-
uation? Have any of you been selling and installing earth stations?

A last thought for the month—the editors of ET/D believe that service
associations can be very valuable and we would like to promote their
effectiveness. We have run little news other than that of their annual
conventions recently. We wish to inaugurate a Calendar column in
which we would give meeting and convention schedules for educational

seminars, conventions, regional and state as well as national. To this
end please keep us informed.

Sincerely

N7 SN, <
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Would you pay $20
a month for a highly
skilled technician?

Here’s your
opportunity!

Computech
is solving

problems s
across the countr
and overseas!

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!

It's the largest collection of symptoms and solutions to “tough-dog" prob-
lems yet compiled.
The manual now contains approximately 10,000 symptoms and cures.
- 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
¢ at a cost of less than 2¢ per solution — you can't
afford not to!

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. 8'2"x11” 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
| 4685 Holladay Blvd.
Salt Lake City. Utah 84117
| Phone (8o1) 277-2655
I Please send my COMPUTECH manual on the following
basis
l [JA trial issue for $29.95 plus postage and C.0.D. charges.
My yearly subscription updated monthly on the basis of
I $20.00 per month plus postage and C.0.D. charges.
Or, my yearly subscription for $240.00 which includes all
I monthly updating and postage.
|

Name

Service Company

Phone

Address
City State Zip

4685 Holladay Blvd.
L] sait Lake City,

Utah 84117

Phone (801) 277-2655
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SERVICE SEMINAR

GENERAL ELECTRIC

Chassis DE—No raster, sound garbled. Capacitor on deflection
yoke blown apart. To Correct: Replace yoke capacitor (.039
MFD @ 400v). W. M. Sulry, Stratford, CT.

MAGNAVOX

High voltage arcing—Chassis T991. If a symptom of arcing is
encountered in the T991 chassis, check the high voltage lead
that connects the tripler to the CRT anode. If the insulation
on this lead wire has been damaged, its 40kv breakdown
rating may be reduced to the point where the high voltage
can arc through to the chassis. One way this lead wire may
be damaged is by a sharp edge on the cable clamp that is
used to give mechanical support to the lead wire during ship-
ping. If this is the case, dress the lead of the replacement
tripler away from the yoke and discard the cable clamp. Make
no attempt to repair the damaged high voltage lead.
Working with IC's. Now that the industry is making extensive
use of integrated circuitry in its products, it may be beneficial
to review a few servicing techniques concerning the removal
and replacement of an IC. Neatness should be the main
consideration when removing an IC that is soldered to a
Printed Circuit Board. Several methods of accomplishing this
are available, which include the use of a solder sucker or a
soldering iron tip designed for IC removal. However, the most
widely accepted method is the Solder Braid. Using the Braid
has the advantage of performing two tasks at the same time.
Not only does it remove all the solder from the joint, but it
acts as a heat sink during the process. After removal of the
IC is accomplished, proper installation of the new IC is un-
dertaken. Many different basing patterns are used to help
determine the correct orientation of the IC. The screening on
the printed circuit board will identify the correct position of the
number 1 pin and also the other three corner pins if space
on the board permits.

| PANASONI

T125A-T126A—Shaded from left to right, part of video blacked
out and look negative. Boost voitage low, diodes ok. To cor-
rect: Replace C420 1 pf 160v boost voltage filter cap. Part
No.: ECEA160V1. Other similar chassis in other makes has
same problems. Kaz Glista, Newington, CT.

TR-542—Sound level low and distorted, may cut out completely
intermittently. Chilling C208 temporarily corrects fault. To
Correct: Replace 208, 207pF capacitor in sound detector
circuit. Sound IF may need alignment after replacing capac-
itor. James Travis, Cuba, NY.

L2 Chassis, buzzing sound when white lettering is super-im-
posed to normal video background. This problem is most not-
icable by CATV subscribers on some areas and can also be
present in MATV hook-ups. The problem is generally caused
by one or both of the following conditions: a) Excessive video
modulation of white letters. b) A high picture carrier to sound
| carrier ratio. (Sound carrier level is too low with respect to



picture carrier level). Perform the following Adjustment Pro-
cedures: 1) Rotate T101 ("F" Coil) one full turn clockwise
(360°C.W. as viewed from top). 2) Adjust T202 to obtain
maximum sound level. 3) Adjust T201 to obtain minimum
buzz.

RCA

Replacement IHVT lead dress information—CTC 107, 108, 109.
In the event the Integrated High Yoltage Transformer (IHVT)
is replaced in a CTC 107/108/109 chassis, to assure correct
filament voltage supply to the picture tube, dress the leads
as shown below. The brown lead connecting IHVT terminal
14 to the PW 5000 board must be dressed between the ferrite
core and the IHVT frame as shown. Do not dress the brown
lead through the space between the auxiliary windings and
the main epoxy-covered windings.

Chassls ~ Stock No. - Drawing No.
CTC 107 146485 1455851-501
CTC 108 146486 1455852-501
CTC 109 146487 1455853-501
RCA

CTC—71—Insufficient height and width when changing chan-
nels. Tuner has been serviced recently. To correct: Remove
short from Pin 4 (case) of MOSFET RF amp on tuner (shorted
to ground). Gene Coahly, CET, Beatrice, NB

the book on
reliability...

...the RCA SK Series Replacement Guide,
featuring RCA's line of reliable solid state
replacements, the line of integrity with unsurpassed

local RCA SK Distributor.

Replace over 170000 industry types
with 1400 RCA types.

engineering excellence. The accuracy of the Guide's cross-
reference directory enables you to replace with complete
confidence. So, reach for reliability with RCA SK Series
replacements. We wrotethebookonit. Pickupacopyatyour

SK Replacement
Solid State

RCA Distributor and Special Products Division, Deptford, NJ 08096.

CTC—17XE—No picture, no sound. High voitage OK, 135 volts
at pin 6 of 6AQ5 audio output tube measures zero. To correct:
Replace defective R221, 1200 ohm, 7 watt resistor (open)
also replace 6JC6 tube (3rd pix IF). Check focus rectifier tube
which may also be bad. Mike Carwille, Petersburg, VA.

SONY

Open heater In CRT-KV-5000, 5100. When a set is encountered
with open CRT heater(s), necessitating CRT replacement,
install 3 additional spark gaps, 1-519-063-XX, on the T board.

ZENITH

Chassis 19DC22, no vertical sync, video processor and
horizontal sync panels test normal. To correct: Replace
coupling capacitor C209. Part Number 22-3661. Located in
emitter circuit of vertical oscillator transistor. Kay Glista, CET,
Newington, CT.

Chassis 23DC14—Horizontal streaks In picture. Varying posi-
tion of IF lead at point where it connects to IF chassis con-
nector appears to clear up picture but, when properly in-
stalled, picture still has streaks. To Correct: Replace defective
C-208 capacitor, SMFD at 15VDC. Manual De La Rosa, CET,
Monro Bay, CA.

Chassls 19HC50—No color sync & horizontal phase shift. Upon
observing wave form from Flyback {o Horiz. Module, spikes
of voltage will appear after set has been on awhile. To correct:
Replace defective flyback transformer P/N 95-3264-01. Clay-
ton Reid, Jacksonville, FL.
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NEWSLINE

REVIS

ED ETA COLOR TELEVISION STATISTICS.

A change in the method

of reporting U.S. celoryiV. statisticsynecessitated by increased
production in the U.S. by foreign manufacturers, has increased the
estimated 1980 figure for sales of color TV sets to retailers from

10,16

2,276 to 10,897,080--up 6.7%.

Sales for 1981 reported under

the same system are:
July Year-To-Date
(30 weeks)
Percent Percent

1981 1980 Change 1981 1980 Change
Television
Color Ths T T 690,U434% +12.3 5,198,796 5,538,010% + 6.9
Monochrome 377,051 338100 S PTIN ) BL 130, 58N 52 FT5I593  £13 4,
TOTAL
IELEVISION 1,152,232 029l 288" 51> .4 9,058,350 8,313,533 + 9.0
HOME VCR 87,636 50,313 +74.2 631,109 336,914 +87.3

This information reflects total market statistics for products
produced and/or sold in the United States regardless of the brand

name
¥Usin

RCA P

or country or origin.
g revised 1980 data

REDICTIOKNS FOR.THE. "8@%ss

RCA predictions of the expansion of

video for the 1980's (published in the July/August 1981, RCA
Engineer) indicated this will be a continuing process for all modes.
By 1990 the TV networks will have lost some of their audience to
the many other forms of viewing, cable, recorders, disc, etc.

"The average home will have between one and two new systems, thus

creat

ing an increasing demand for software."

Household penetration

1979
Network stations 100
Independents JALH0)
PBS 90.0
Cable 2050
Pay Cable e 5
Subscriptieon TV 0.9
Direct Broadcast Satellite --
VC RIS Lo ®
Video Disc -
Home Computers 0.6
Games 14.0

Teletext/Viewdata
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1990
100

80.
92.
S0
I

Te

e
17,
28.
L3
20.
33.

IO O OI®, 'O IOFeNO. &,



Hitachi V-202 and
V-352 Dual Trace
Oscilloscopes

When you get exceptional capa-
bility per dollar, that’s superior
cost-performance. And that’s
the 35 MHz Hitachi V-352 and
the 20 MHz Hitachi V-202 dual
trace oscilloscopes.

Proof? Just skim these fea-
tures, then note the price. For
starters, both scopes have a 2-
year limited warranty. And
then there are features like
square CRT’s with internal
graticules, vertical sensitivity

of 1 mV/division, and a wide
dynamic range for vertical am-
plifier of 8 divisions or more.
Each scope features front panel
X-Y operation, 10X sweep mag-
nification, 3% vertical deflec-
tion and sweep accuracy, and
low vertical drift. For ease of
operation, functionally related
controls are grouped into 3
color-coded front panel blocks.
How do we build in all that
capability at such low cost?
Chalk it up to two decades of
oscilloscope design experience
and some of the most modern
production methods around.
Hitachi V-352 and V-202 are

stocked by your authorized
industrial distributor and ready
for fast delivery.

Ask for a demonstration and
see more performance than you
expected for less than you
thought possible.

Hitachi...
the measure of quality.

HITACHI

Hitachi Denshi America.lLtd.
175 Crossways Park West
Woodbury, NY 11797
(516)921-7200

You'll recognize the name...
appreciate the quality

Circle No. 107 on Reader Inquiry Card




ARE YOU HAVING

PROBLEMS
WITH AUTOMATIC

LOAD

LOAD

START-UP

PRESSURIZED CIRCULT
(TURNED-ON)

-
SOURCE

and

*
SOURCE

SHUT-DOWN

circuits?

TELE-TECK
has the

SOLUTION

Tele-Teck Schematics give you
EVERYTHING YOU NEED

(1) How the circuit works (in picto-
rial sequence)

(2) A quick checklist for known
symptoms/parts failures

(3) An oversize easy to read sche-
matic (one that makes sense)

(4) An easy to follow (instant) parts
location pictorial

(5) An easy to follow step-by-step
troubleshooting procedure

(6) A parts list with original manu-
facturers’ part numbers and
most known substitutes

(7) An on-going course in electron-
ics (practical application)

ALL IN ONE 16 PAGE MANUAL

TELE-TECK DOES EVERYTHING
BUT FiIX THE SET FOR YOU

SOUND TOO GOOD TO BE TRUE?

For only $10°° we will send you a
sample schematic for these start-up/
shut-down/HV circuits:
RCA CTC 85 Magnavox T987
GE MB 25 RCA CTC 72

After we prove to you thatyou can fix
any auto start-up/shut-down/HV
circuit in less than 30 minutes by
using Tele-Teck Schematics, we will
tell you how youcanbuyaT-T Sche-
matic for almost any S-U/S-D/HV
circuit at a reduced rate

Enclosed is my $10%. Please send all four
of the above samples to:

Address

City & State 7ZIp

Qur address is
TELE-TECK, Box 15108, Amarillo, TX 79105

Circle No. 109 on Reader Inquiry Card
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SECURITY
VIEWPOINT

Sooner or later most alarm dealers/installers start thinking about using
the services of a central station. Many dealers I've met in fact started
out using the services of a central station and eventually ended up
owning the operation.

Basically, there are a number of things a central station can do for
you and your business:

e Limit your liabilities (ensure that alarm messages are not lost).

e Eliminate the need for you to use an answering service.

® Increase the amount of protection you can offer your customers.

Now is as good a time as any to consider the feasibility of using a
central station because a growing number of police stations are re-
questing some type of go-between link from the alarm dealer to the
police precinct.

Simply stated, the job of the central station is to affirm or verify any
alarm call before requesting police assistance. And by confirming that
an alarm condition does in fact exist, you and your clients can be
assured that the particular law enforcement agency notified will give the
call the highest priority.

The next logical question then must be “how do | find the best central
station for my needs?”

The best advice for that question is shop around. Most central stations
will be more than happy to arrange a visit and explain their particular
range of services and fees.

Be sure to ask about the station’s capabilities. In many cases you
may not have to go out and buy new communicators. Many times you
can use the tape dialers you are currently working with. Here's where
the increased protection to your customers comes into play. By using
a digital dialer in conjunction with the central station you have access
to some very sophisticated features such as lightning protection, low
battery indication and line seizures.

Establish that the central station you are considering allows for semi-
annual testing of all alarm connections. This is a minimum figure.

If possible, find a company that provides monthly testing (directly
between the client and the central station).

In the event that you have customers outside the state your business
resides in, look for a central station that either offers an 800, or WATS
(Wide Area Telephone Service) line. By doing this, you can increase
the scope of your territory and your clients won't be charged with a
long-distance toll call every time they need to be in contact with you.

Many times, (but not always) the central station can and will offer you
technical advice in terms of equipment problems and problems with
false alarms. Since they are “in the field” right along with you, they can
sometimes be even more helpful than the equipment manutacturer
since they have probably come across problems similar to the ones you
may be having.

Perhaps the last, but most important piece of advice when searching
for the proper central station is make sure you find a company that has
clearly demonstrated its business ethics. Remember they in a sense
are a go-between, acting as your agent, between you and your client.
The last thing you need is to discover (too late) that your central station
is trying to take your accounts from you.

Be carefully choosing a central station, the final result can be a re-
lationship that benefits both you, the central station and the client.

By Ray Allegrezza



Find Quality Dip Clips
At Your Fingertips.

Keep the 1981 Pomona Electronics catalog on
top of your desk, and it'll keep you on top of the latest
in test accessories — more than 650 quality items in all.

Such as Dip Clip ™ test clips that aid you
through thick and thin.

There's our regular-thickness 14/16 pin dual
in-line test clip, along with a 24-pin size and a 40-pin
size.

Plus thinner Dip Clips in the same size for
testing ultra dense packages.

They all feature solid, tarnish resistant, nickel-
silver contacts, serrated for good electrical cannection.

And there's a molded, glass-filled nylon in-
sulation barrier between each contact to prevent
accidental shorting between adjacent contacts when
connecting to a live board.

Consistent quality for a complex world.

e S s

Refer to your copy of the Electronic Engineers
Master (EEM) catalog for complete product in-
formation, or ask us for a free catalog today.

iTT Pomona Electronics, 1500 E. Ninth St.,
P.O. Box 2767, Pomona, CA 91766. Phone (714)
623-3463.

In Europe, ITT Industries Belgium S.A., Pomona
Division, 250 Avenue Louise, Box 121, Brussels,
Belgium. Phone 02/640 .34 .00.

AVAILABLE THROUGH YOUR FAVORITE
ELECTRONIC PARTS DISTRIBUTOR

Pomona Electronics ITT

Circle No. 112 ort Reader Inquiry Card



LETTERS

HELP NEEDED:

| am in need of a service manual in-
cluding the schematic diagram for a
model A-1 PENTRON repeating tape
amplifier and mechanism. Would be
pleased to receive an original or a pho-
tocopy. Also | have complete set of
Riders Radio Manuals from Volume 1
right through the entire Riders TV man-
uals for sale.

Edward Scribner

181 North Main St.

Schoharie, NY 12157

| need a schematic for a Fisher Re-
ceiver Model 250. | understand it is
listed under Sam's Photofacts MHF-24
(which | have been unable to get) and
| would appreciate either the manual
or a Xerox copy of the Fisher 250 sche-
matic. | will pay a substantial fee for
any help provided.

Robert J. Barger

Bob's TV Service

411 S. Redwood Ave.

Brea, CA 92621

Would like to buy a copy of TEKFAX
booklet 113. Any reader that has one
for sale can write to: Edward Napier,
860 Scott St.,

Del City, OK 73115.

Need tape deck head(s) for a Model
1288 Wollensak recorder (stereo). Wil
accept a used head(s). | will pay a rea-
sonable amount for this item(s).

John L. Lackey

2414 Atwood Drive

Burlington, NC 27215

Schematics or service information for
HH Scott Model 296, Dynaural Tube
Type, Stereo Amplifier.

William Meyst

2010 14th St.

Menominee, Ml 49858

| need information—a manual—on a
WWII AN/FRC-1, built by the Marine
Radio Service.

Peter R. Turchi, K2IPK

1420 Maple Ave.

Huddon Heights, NJ 08035

! have a (f) Farfisa Portable compact
Duo organ, Model FIAR (c) on the pre-
amp. The model number is on a small
box that the compact duo plugs into.
| was playing it one evening when the
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sound blasted out and then died dead.
Since | repair TVs, | am wondering
whether you have the address of a
place of business that may have the
schematics on it or the service book on
it. Of course, | would purchase the in-
formation.

George Olsen

Olsen TV

13519 Westwind Dr.

Silver Spring, MD 20904

Flyback for a Zenith B/Q TV. The Zenith
Part # is 95-3298. New (or used if
good). The above part is no longer
available from Zenith.

Ray's TV

4841 East View Drive

New Orleans, LA 70126

I wonder if you could publish a request
for me? | need SAM'’s tape recorder
manual TR19. Would appreciate this.
James Humphrey

7006 E. 28 St. RM 212

Los Angeles, CA 90011

SERVICE PROBLEMS:

| have had a lot of problems servicing
single board chassis solid-state type
sets, both B&W and color. | can't see
why the manufacturers couldn’t design
a chassis main board that is replace-
able if they don’t want a modular chas-
sis. | realize costs must be kept down
but these single board chassis are a
real problem especially with soldered-
in components. | would like to have
your comments on this problem. Thanks
very much.

G. H. Seever

Seever TV

2337 Ohio Ave.

Connersville, IN 47331

Replacing the whole circuit board would
be expensive though Quasar did offer
a set with such a feature a few years
ago. The major problem | feel is sol-
dered-in semiconductors, but sockets
cost money, and might cause reliability
problems. Though this should not be
a big factor. Editor.

The Security Business:

! just received the Aug. 81 issue of ET/
D and found a problem with the expla-
nations in Alarm Installation by John
Sanger. In figs. 1 through 4 he uses
Normally Closed switches in the closed
circuit loop. That is wrong. You would
use Normally Open switches so that
when you put an external force on the
switch it will close. Such as placing a
magnet near it for magnet switches or

pushing in the plunger on a mirro
switch. In this way when the force is
removed, such as opening the door or
window, the switch will open.

The same goes for the open circuit
alarm. You would use Normally Closed
switches. In this way when the force is
applied the switch opens.

In the letters to the editor the obser-
vations by David Odette was correct
but he did not tell you how to get your
full mark-up.

Take the percentage mark-up de-
sired and subtract that from 100 per-
cent. Take that figure and divide that
into the Dealer Cost and the answer will
cover your cost and give you a full
mark-up of desired percentage, in this
cast 30 percent.

Dealer Cost $697.45

Retail Price $697.45 - .70 =$996.35

Profit $996.35 - 697.45=$298.90
Profit Margin $996.35 x .30 = $298.90

This way you receive 30 percent on
price not 30 percent on cost. 30 per-
cent of a larger pie is more money.
Keep up the good work.

Kenneth A. Griffin

Alert Security Management

46315 Worlington

Mt. Clemens, Ml 48044

Thank you for your comments. You are
correct; door, etc. switches are closed
when the door or whatever is closed.
When the door is open and nothing is
acting upon the switch is would be
open. ET/D’s readers being competent
electronic technicians hopefully would
recognize this. But they might not un-
derstand their accounting as well, so
a double thank you! Editor.

RE: JULY EDITORAL:
This is to request permission to reprint
an editorial entitled *'From The Editors
Desk’’ appearing in the July, 1981 issue
of ETID. If permission is granted, this
reprint will appear in the next issue of
“Scanner,”’ which is the official publi-
cation of Florida Electronic Service As-
sociation of Broward Country, Florida.
It is our feeling that the points you
made in this editorial must be brought
to the attention of all service shops and
PUT INTO PRACTICE BY THEM or we
will all watch a great many good shops
fall by the wayside.
Joyce A. Ziegler, ED. Scanner
1049 N. State Rd. 7
Margate, FL 33063

We are very pleased this editorial was
noticed and would be honored to have
it reprinted. Editor.



You’re on the spot.

Any set you tell vour
customer about has a
chance of failing sometime.

But though we’re not
saying we’re perfect, we'd like
you to recommend RCA.
Because we’re sure vour
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis
failures are easy to handle.

“You
fixTVs...
t brand

ould|
o f

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you’ll
be ready.

RCA has more than
500 parts distributors
nationwide. We have this
large network because we
don’t want you to have to
wait too long for parts.

We also keep your
inventory expenses lower by

using components instead of

modules, in most circuits.

’ ’ We know vour

customers think vou’re
responsible for everything |
about their sets. '

(ood and bad.

And that's why we here
at RCA are doing evervthing
possible to make sure that
when you finish aservice call
everybody’s smiling. Your
customer's happy with vour |
recommendation. :

And you'e still the
expert.

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For vouv tree subscription to RCA COM 1
MUNICATOR. our miugazine of news and advice for ‘
service technicians, write RC A, Dept. 1-455, 600 Norih
Sherman Drive, bndiimapolic. [N 46201
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Rental TV

New profits

Renting television receivers
is the usual thing in some
parts of the world, such as
Britain. There is indication that
it can become more common
here and that it can be quite
profitable. Here’s a quick run-
down on how several dealers
approach the TV rental busi-
ness.

By William Joseph

Times are tough in the TV service
business. Calls are off. Solid state was
the worst thing that ever happened.
There's no future in the business. Right?

Wrong.

While some service dealers continue
to convince themselves that we're all
going to hell in a handbasket, others are
too busy searching out profitable meth-
ods of diversifying to think about it.

You have read often in these pages
about the need to diversity. As a result,
such things as security alarms, sound
equipment, and subscription TV instal-
lations are helping to provide a solid
foundation of economic growth for ser-
vice dealers in all parts of the country.

In some cases, the need to diversify
has led to unexpectedly profitable ven-
tures. Such was the experience of Dick
Jones who, along with his sons Dick, Jr.
and Allen, owns and manages Jones
TV in Kingston, N.Y.

Jones TV is a sales and service or-
ganization founded in 1932 by Jones'
father. Dick points out proudly that there
are now four generations of the family
active in the business.

Both sales and service are located in
the same two-story building in Kingston,
with sales on the first floor and the ser-
vice department on the second. In total,
the business occupies about 4400
square feet.

This year, gross income for Jones TV
should be about $420,000; with about
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TV selling service weekly
price contract interest total payment*
52 week
portable $569.00 $_30.00 $ 96.44 ~ $ 69544 $1337
console $849.00 $ 30.00 $144.20 $1023.20 $19.68 |
(=l
104 week ; |
| portable $569.00 $100.00  $194.55 $ 86355 $ 830 |
console $849.00  $100.00  $290.28  $1239.28 §$1192 |

|
$100,000 in service and the balance in
sales and rentals.

Says Jones flatly, “I'm not sure that
Jones TV would still be in business if
we hadn't branched out into rentals. It
is, by far, the most profitable segment
of our business.”

According to Jones, the market for
rentals in the Kingston area seems al-
most limitless. “We can rent as many
TV sets as we're able to buy,” he says.

Without any formal advertising, ex-
cept for store signing, the company has
managed to build the business to the
point where hundreds of sets have been
rented over a two year period. Accord-
ing to Jones, about 250 to 300 sets will
be out for rental at any given time.

After several experiments to establish
a method for pricing, the company has
settled on a rather involved formula that
takes into account the selling price of
the set, the cost of a service contract
for the rental period, an interest charge
to cover the capital investment, and the
number of weeks that the customer ex-
pects to keep the rental. Here is how
the formula works for new solid-state
sets rented for either 52 or 104 weeks:

The same formula is used to arrive
at weekly rental rates for a varlety of
new and used sets—tube types, hy-
brids, and solid-states—ranging from
$6.46 to $19.68 per week, plus sales
tax. The company also rents black-and-
white sets for from $4.00 to $5.50 per
week for a twelve month period.

—— \
*plus sales tax

Another successful rental business
has been built by Finklea's Service in
Florence, S.C.

L.W. Lee, service manager for the
company says that a separate subsid-
iary was formed exclusively to handle
its rental TV business. In the two years
that the company has been in the rental
business, Lee estimates that about 500
sets have been rented. He agrees com-
pletely with Jones on the profitable na-
ture of the business.

Finklea's prefers a simpler formula for
determining its rental rates:

Cost of the set, multiplied by three,

divided by the number of weeks (either

52, 88, or 104) to be rented.

Lee explains, “The 88 week contract
is our most popular. We use it for all 25
inch consoles. The 52 week period is
used for component stereos and smali
portables while the 104 week contract
is used for our color combinations.”

Although less involved, Finklea's for-
mula produces rental rates quite similar
to those at Jones TV. Example at $200
cost:

$200 x 3 = $600 divided by 53

$11.54 per week (Finklea's charges

aminimum rental of $10.99 per week)

Another difference between the Finklea
and Jones programs is in the cus-
tomer’s equity. Under the Jones pro-
gram, the customer has the option of
renting the set for one additional week
at the end of the rental period for a pay-
ment of $5.00. At that point, ownership



Reorder from Green Enterprises

(616) 342-4488 after hours (616) 345.2476

RENTAL AGREEMENT
MERCHANDISE LISTED BELOW, IF NOT PAID ON DUE DATE MUST BE RETURNED TO

FINKLEA'S RENTALS

223 S. McQueen St.
Florence, S. C. 29501
662-1136

DATE
RENTER __

29950

239 N. Main St.
Marion, S. C. 29571
423.3770

RES. ADDRESS

APT PHONE

CITY

COUNTY

STATE

ITEMS

BRAND

MODEL

SERIAL .

MAINTENANCE LIMIT

WEEKLY RENTAL RATE IF
PAID ON OR BEFORE DUE DATE

s s

1ST DUE DATE/ DAY OF WEEK

OPTIONAL DAILY
RATE

COLLECTION CHARGES
PER DAY

$
DATE

_THIS IS A RENTAL AGREEMENT ONLY

The undersigned. herein called “Renter”’, hereby tents from THE ABOVE NAMED OEALER herein calied “Owner”, the above described
property, herein calied “Property”, and agrees to pay therefor the rental rates set forth above, payable weekly in advance, beginning on the
commencement date stated above. Except as may be otherwise stated herein, this is a week-10 week rental

t. TITLE ANO TERM: Title to the Property shall remain at all times in the Owner. Renter shall receive possession and the right to use (he
Property Tor successive one week tecms sc fong as weekly tental payments are made on or before the date due and Renter compties fully with all

covenants and promises herein
| on
n advance. Renter may thereafter

the event Renter fails to renew for a week-to week term by payment of the weekly rental rate in advance
efore the date due, Renter auiees 10 rent the Property on 8 day-to-day term at the optional daily rental rate set forth abpve, payable
Ct 10 rencw 00 & week-to-week basis on any weekly annwersary of the tirst due date above hy making

’ n © the annivessaty date and by making the payment for the succeeding one week term.

2. TERMINATION BY RENTER: Renter at b
¢ wher take

| 1
3. TERMINATION 8Y DWNER: Ths Agreeme
falure ot Renter 1o make a ren-a
| contained herein. Renter shal
| possese returned to Ownet

ption may terminate this Agreement at any time by return nt the Property to Owner
asonable wear and tea: *xceoted, and by pavment of all rental payments due ¢ 1ough the date of return.

may be terminated at the option of the Owner, without notice to Renter, upon the

vinent on or beinsc the date dum, 0r by breach by the Renter of any promise, covenant or representation

ately return the Property to Owner. Renter shall he liable for all payments due hereunder to the date
aisa tesponsible tos the pecfgrmance of all promises and cuvenants herern

4 LOCATION OF PROPERTY: Renter shall keep th Property 1n s possession at the location above and shall not remove the Property

ron that locet:nn withnut the pror written consen of Dwne
constitule a breach by Henter af this Agreement

Il Renter moves the Property without securing such pnor cossent it shall

5. INSURANCE. Renter understands that Owner carries no insurance on the Property. It shall be Renter’s responsibility 1o catry fire,

casualty and thelt msurance on the Property at Renter’s expense.

6. DAMAGES: Renter shall be responsible for the Ioss, theft or destruction of the Property from all causes whatsoever and shall reimburse
Owner for the fair markel value of the Property in the event of such loss. In the event of damage and/or partial destruction of the Property
from any cause whatsoever. Rentee shall pay to Owner the reasonable cost of repair 1o the Property.

7. ASSIGNMENT  This Agreement is personal 10 Renter and Renter shall not assign, sub-rent or transfer his rights herein without the

prior written consent of Owner

8. MAINTENANCE ANO TAXES: Any and all maintenance o1 repairs to the Property shall be performed by the Owner. Owner shall
not be responshle for costs of any repairs dune by Renter or done by others at the request of the Renter. Maintenance by Owner shali not

be required beyond the date specified above as “Maintenance Limit

9. REPOSSESSION: Upon a tailure to pay rent by due date or any other breach of this Agreement by Renter, Owner may terminate
*his Agreenent and take possession of and remove the Property from wherever it might be located. Owner and its agents shalt not be liable
1o Renter for any claims tor damage of trespass anising out of the removal of the Property. Rentes shall indemnity Owner and its agents from
all costs, expenses and damages occurring directly or indirectly trom, or related to, the taking of possession and the removal of the Property
Renter shall also be responsible for and reimburse Owner for all costs incurred in fetaking possession of the Property, including court costs

and reasonable attgrneys’ fees.

10. LARCENY: Renter has no right to sell, mortgage, pawn, pledge, encumber, or dispose of the Property o1 to move the Progerty from
the residence address listed above. To do 5o is a breach of this Agreement and Renter shall be liable under applicable state law. Failure, refusat
01 neglect to retusn the Property to Owner within 24 hours after the agreed rental period has expired, or after any breach of this Agreement
| by Renter. shall be prima facie evidence of Renter's intention 10 commit larceny.,

11. SEVERABILITY: The of this A

0r more of iis provisions shafl not atfect the remaining provisions.

g shall be

50 that the Invalidity, unent ility or waiver pf any one

12. TRANSFER OF OWNERSHIP: In the event Renter at his sole election renews this Rentat Agreement for
successive one week terms, Owner will transter the Property to Renter. Time is of the essence of this Agreement

13. ENTIRE AGREEMENT: No oral statements o agreements shall be valhid or binding on the parties hereto. This Rental Agreement
may be modilied or extended, or the promises or covenants hereof waived, only by a written instrument executed by the parties. Renter
acknowledges recept of the Property in satistactury operating condition. The Property is not represented to be new property.

14. JOINT OBLIGATION: It more than one person executes this Agreement as “Renter", the obligations of the same shall be joint and

several

| HAVE READ ANO UNOERSTAND THE ABOVE RENTAL AGREEMENT

[ RENTER __ e D.Lic —
RENTER _D.Lic
WITNESS __TIME

ORIGINAL

I-:/i;. 1. A typical rental agreement has careful}y considered terms and conditions.

is transferred to the customer. The Fink-
lea program, which is called the rent-to-
own program, provides that ownership
of the set is transferred to the customer
automatically at the expiration of a paid-

up rental contract.

Lee cautions that the wording of the
rental agreement must be drawn up with
care and precision in order to avoid run-
ning afoul of such things as usury laws

(see figure 1). In particular, he says, the
document should be clearly labeled as
a rental agreement. To be avoided are
such terms as “time contract” or “leas-
ing agreement.” The use of an attorney
familiar with credit legislation is essen-
tial.

What about losses? Are some rental
customers going to disappear with your
television sets?

Both Jones and Lee agree that losses
of this type have been minimal. Accord-
ing to Lee, the industry reports losses
of around 3%; however, both Jones and
Lee say that their losses have been un-
der that figure. Mr. Lee says, “We op-
erate in a small community and so we
try to take a relaxed approach to the
program. We know most of our cus-
tomers and try to work with them if they
run into financial trouble. However, we
do assess a late penalty of $2.00 per
day for overdue payments. The late
charges add to the profitability of the
program.”

Dick Jones feels that early qualifica-
tion of rental customers is one of the
keys to keeping theft losses to a mini-
mum. He asks each rental customer to
fill out an application containing a con-
siderable amount of personal informa-
tion, friends, local references, etc. This
used to qualify the customer as to which
sets can be rented to him.

Jones TV provides rental customers
with payment books that specify weekly
payment, due every Friday. Why weekly
instead of monthly?

Jones speaks vigorously on that sub-
ject. “It's a matter of control,” he says.
“With weekly payments due, you don't
let a problem get ahead of you. Per-
sonally, | don't wait long. If a customer
falls two weeks behind in payments, we
send someone out to collect in full or
pick up the set.

“With monthly payments, a customer
could be into you for a lot more money
before you were alerted that something
was wrong. Of course,” he adds, “there's
also the obvious point: Weekly pay-
ments are a terrific boost to cash flow,
and with all of the sets that we have
rented, that's no small consideration.”

Jones also feels that issuing a weekly
payment book somehow has something
to do with their very low rate of collection
problems. “It's apparently a matter of
psychology,” he says. “There's some-
thing about a payment book that seems
to make the whole thing official. The
average person with a payment book
will make every attempt to keep it up-
to-date.”

Over at Finklea's, the procedure is
pretty much the same. Payments due
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RENTAL APPLICATION
Jate Taken By
| e OK'ed By l
] fata)] Rental Rate Rejected By
Jdel. Date Time Reason
Renter's Name Age Phone ¢
Berson Living With Age Relationship
. Address Apt. How Long 1 l
| Landlord Address Phone [
Renter's Previous Address How Long 2
! EMPLOYMENT
| Renter's Employment Address Phone
| I Qccupation How Long Dept. Supervisor 3
. Working Hours: From: To: Pay Day Salary i
Previous Employment How Long 4 '
| | Person Living with
I Employment Address Phone »
| 1 Occupation How Long Dept. Supervisor 5 ;
! ! Working Hours: From: To: Pay Day Salary (
{ Previous Employment How Long A ‘
| 1f welfare: Type Case ¢ Case Worker
|
i Do you have Household Insurance? Agent: ‘
Home Town of Renter Name, Address & Phone of Contact there [ |
1 PERSONAL REFERENCES (Relatives, Friends, Neighbors) ‘
' ! Name Address Rel. fhones
‘ } Emp. Phones# Comment 8 ‘
’ | Name Address Rel. Phoned __
i Emp. Phoned Comment 9
| Name Address Rel. Phone#
! £mp. Phone# Comment - 10
[ Name Address Rel. PRongd¢ .. & Rl i™ B, : bl
y i Emp Phone# Comment 1 ‘
Name Address Rel. Phone# !
| Emp. Phoned Comment 12
Name Address RelR Anore #
‘ | em. Phones Comment »
Child in School Age Grade School
[ CREDIT 1
i Open Acct. Address
| Open Acct. Address
pen Acct. Address
Bank Address Ckng.# Svgs . #
| ytilities in whose Name |
|
Oriver's Licenses Year & Make of Car Licenses | |

i How did you hear about our company?

Radio D
| v O

|

Referral

on a weekly basis serve to keep the
program moving. Says Lee, “We buy
our rental sets at cost from our sales
division. While the sales department
obviously doesn’'t make any profit on
those sales, the program does help
them to move units. And with such
things as rebates and co-op advertising,
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01d Custormr'sD

IE/_g 2. The rental z;pplicatfon resembles a credit a;iblicaﬁon.

(check Boxes)

Hand amsD Other

everyone benefits.”

Of course, the “service only” dealer
who wanted to get into the rental busi-
ness would have to develop a source
from which to purchase his sets, but
even that chore can produce some in-
teresting developments.

One New Jersey service dealer who

TOTAL POINTS I |

Newspaper D Direct Mail D { | l

Form #0771 .8

prefers to remain anonymous reports
that some customers who originally
come in to inquire about rentals even-
tually decide to buy instead. “Frankly,”
he says, “I'd just as soon they rent since
| eventually make a lot more money on
rentals.”

In any case, that's one service dealer
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THE $10.00 CHECK ABOVE IS FOR YOU

We will give you ten dollars
when you bring a friend to rent a color

television or stereo from Finkiea's TV & Stereo Rentals”

THE $5.00 CHECK BELOW IS FOR YOUR FRIEND

When you bring a friend to rent a color

television or stereo from Finklea's TV & Stereo Rentals

we will give him $5.00 off his first weeks rent

This offer cannot be combined with any other

olter made availabie by Finklea's TV & Stereo Rentals
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Fig. 3. Finklea's finds these “'checks” ar; effective advertising.

who has painiessly made the transition
from service only to sales and service.

For the most advantageous deals and
for simplicity in service, both Jones and
Lee recommend that a dealer branching
out into rentals buy only one or two
brands of TV sets. That simplifies parts
inventories and will help to develop a
little muscle with distributors.

Finklea's rents only Magnavox—the
brand sold in its sales division.

For those dealers who feel that rent-
als aren’t worth the effort, or are just a
temporary quirk in the marketplace,
think again. All indications are that this
new marketing phenomenon may be
around for a very long time.

Eleven stores in Chicago, Boston,
and Washington, D.C. in the big Zayre
chain are now offering rentals of tele-
vision sets as well as videotape equip-
ment. The service is offered as a
concession by Rentacolor, a Connect-
icut-based firm. Quasar and Panasonic
19 inch color sets are available for rental
as are 13 inch portables and 25 inch

consoles.

According to an official of Rentacolor,
renting is definitely on the upswing and
now accounts for 5% of all television
sales.

There is, in fact, a marked increase
around the country in the number of
rentals of all sorts of household equip-
ment and appliances, a phenomenon
that has not gone unnoticed at Fink-
lea's. Although the company is basically
a television sales and service dealer,
service manager Lee reports that they
have recently started renting washers,
dryers, and refrigerators. Says Lee,
“Once a customer has paid out on one
contract, we want to have something
else to offer him."”

That, as well as anything, illustrates
what diversification is all about. Today,
the road to profitability and growth is
much smoother for those who are willing
to maintain a wide-open approach—a
constant search for a new twist that
makes use of present skills and expe-
rience. gD

PROFESSIONAL COLOR TV
SERVICE EQUIPMENT

Model 104107

UPDATE KIT
Unique transverter system with
9 HORIZONTAL & 5 VERTICAL
IMPEDANCE SELECTIONS and

special matching yoke.

ADAPTERS y -
FOR .,Q:("
ALL ";'0
MAKES service

I
OF - -'.a domegtic and
JIGS | .." imported TVs.

Sold through distributors only
TeleMatic Div. of U.X.L. Corp.

108-02 Otis Ave., Corona, NY 11368

Circle No. 116 on Reader Inquiry Card

ESR M ETER checks

electrolytics IN-CIRCUIT and
is TV shop FIELD-TESTED:

The most fantastic instrument I've ever
bought-Billings, Mt. Used it 3 months; it only
missed once-Marinette, Wis. (Typical)
Squeal & no sync: 3 bad capsinB + & AGC;
Many Thanks-Taos, N.M. Ptease ship an-
other; very satisfied-Glen Rock, Pa. It's
fantastic-St. Joseph, Mo. Please rush;
heard good reports-Hicksville, N.Y. One
tremendous meter-Alexandria, Minn. Send
your Super meter; heard about it-N. Olm-
sted, Ohio. Love that ESR Meter-Acton,
Mass. Used it intensively for 30 days; it's
been 100% effective-Pittsburgh, Pa. | un-

derstand that if I'm not completely flabber-
gasted, you will refund my money-Sanford,
Fla. (Refund not requested)

60-day Satisfaction Guarantee
Send check or M.O. or call
(313)435-8916 for COD

Or write for free brochure to:

2) )/ .
Crealiue /: eclronics

$99.00
postpaid
in USA

ESR Brochure
1417 N. Selfridge
Clawson, Mich. 48017

Circle No. 103 on Reader Inquiry Card
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TV Antennas
and Transmission

Iines, |

What's important

Look around any area not
dominated by cable and you
will see infinite possibilities for
improved television reception
through new, adequate, prop-
erly installed television anten-
nas.

By Stan Prentiss

IT'S TOUGH to see a picture when no
picture exists. Weathered and broken
transmission lines with large standing
wave ratios, poor quality, cracked plas-
tic, and improper matching imped-
ances, all immersed in the dampness
of a wet, shingled roof or flooded gutter
characterized much of America's con-
sumer receiving apparatus.

Coupled with inadequate, outmoded,
soot or salt spray-encrusted antennas
of either ancient vintage or with defec-
tive/broken elements, you then have a
slightly exaggeraged but basically re-
alistic picture of what's atop 20-odd
million U.S. rooftops today.

That it's time for a change, will be
disputed by few, but by whom, what,
and where are all mostly intangible
questions with which the average
homeowner is unprepared to deal, since
the many fulitime installation crews often
can't answer them either. Unfortunately,
cheap antennas and lower grades of
transmission lines are where many in-
stallers make their money, and usually
mediocre or poor TV pictures result.
However, with the advent of new,
broadband receivers, many newer
transmitting facilities, the spread of
CATV, and even new TV stations on the
air, decent sets require maximum signal
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quality for worthwhile pictures.

Transmission Lines.

The least understood of our two prime
topics is lead-in (cable) or, in more el-
egant terms, transmission lines. In tel-
evision there are two main types: twin
(or bright) lead, with 300 ohms imped-
ance and two stranded conductors; or
coaxial (a cable within a cable) cable,
having 75 ohms impedance and a single
center conductor.

Unshielded twin lead, before the rel-
atively recent advent of first quality
coax, was almost universally used in
most home-type TV installations.
Shielded twin lead is very lossy and isn't
used in routine installations.

In the early days of television when
there were only one or two TV stations
serving each community and pictures
over the air were a great novelty, almost
any sort of image on the tube was rel-
atively acceptable. Today, 15 TV sta-
tions in a 40-mile radius aren’t novelties
any more, and the FCC is already in-
dicating it intends to add more soon in
some of the larger markets barring over-
whelming opposition. Meanwhile, in the
intervening 30-odd years, telephone
and electric lines, 2-way radio, citizens
band radio, and am/fm radio stations of
all descriptions have all increased enor-
mously in numbers, and this means
more interference to all types of signals.
In addition, stray signal pickup from
spark-emitting lawnmowers, trucks, and
even some automobiles is still prevalent
in many communities. The time’s come,
therefore to go almost 100-percent with
coaxial cable.

But simple basket weave, open-
spaced loose shielding is insufficient for
the job, and an aluminum wrap around
the polethylene center insulator plus
closely braided outer shielding and vinyl

wrapping against the elements are
strongly recommended. This will ensure
minimum outside signal pickup and best
signal transmission between antenna
and receiver, especially for ultra high TV
frequencies at 470-890 MHz. Then with
good signal propogation characteristics,
not too much capacity, and modest sig-
nal attenuation per 100 ft., the use of
coax turns into a real bonanza that will
outlast ordinary twin lead by many years
and still retain most or all of its signal
passage and shieiding properties. In the
long run, the combination of cost and
prolongued utility is actually cheaper
than ordinary or even extraordinary twin
lead.

As an illustration (Fig. 1), we'll use a
6/U cable type that's 100 percent sweep
tested and fully characterized by Belden
Corp. This particular coax., numbered
9114/9116 (40 or 60 percent braid
cover), is available to distributors (who
can cut shorter pieces) in 500 and 1,000
ft. lengths. From right to left you see a
steel, copper-clad center conductor then
the core, aluminum wrap (Duobond®),
tight braid wrap, then the covering vinyl
jacket. All characteristics, of course, are
interesting, but especially note the 78-
percent velocity of propogation, the 18
AWG center conductor specification,
shield coverage, and the very small dB
attenuation per 100 ft. between 50 and
900 MHz—the entire fm and tv band.
Note also that the cable has been elec-
tronically swept between 5 and 300
MHz to check for any electrical discon-
tinuities. This way your are assured of
obtaining first class cable that can be
used in MATV, CATV, or the better
home installations.

Now compare statistics with Belden's
best all-weather twin lead and you'll no-
tice only a two percent increase in pro-
pogation velocity, very little difference



6/U TYPE DUOBOND® +BRAID

Standard

Lengths

Description

18 GAGE
SOLID CONDUCTOR

100% SWEEP TESTED
5 to 300 mhz

Description Trade No.
9085
ALL-WEATHER
POLYETNYLENE
JACKET
4

/

COPP(I COV(Q[D STEEL CONDUCTOR
MAXIMUM STRENGTH

300 ohm UHF/VHF/FM

U-500 | U-152.4
U-1000 | U-304 8

No. of
Shieids

and
Nom
D.CR

BELDEND®

86016 18 (Solid) 215| 6.99

Cetular
86015 .0375 Poly-

ethylene

380 4.57 braid

100%
shieid

Material

DUGBOND #1
+ 40%
aluminum

17.54uM°
57.490/km

Ccoverage

| Nominal
Nominal Attenuation
| Nom ‘ Nom ‘apa:i'anw- 1 S

Imp. |Vel. of —— | db/ db
[(ohms) \ Prop. [pF/tt. ~F,n‘ MHz [100 /100 m

75 78% |173 1567 |50 | 1.5 | 49
00| 21 § 6.9
200 | 3.1 | 102
500 | 5.0 | 16.4
90| 69 | 26

Biack viny! jacket.

metro and maxi lead-in wire for color tv

[OBLOSS [ MHz 157 1‘85_ 1177 213
PER DAY [ 10 [14 [17
l 100 FEET [WET | 15 | 1.9 i

Nominal Nominal Nominal
Nominal Velacity | Capacitance Attenuatnpn
Standard Lengths 0.D. I
: pF d db
ft. ft.  m | MHz '100° 100m
22 (Tx30) 165x | 4.19x 80% 50 16 100 14 46
Carry-pak, coiis
25 [.76] 400 | 10.16 200 2.2 7.2
50 Recommenaed for use m VHF, UNF, Coior and BIW TV amd FM instaiistions in 300 28 9.2
uncongested or Innge areas where Mterference is nol 8 prodlem Designed o deiiver
75 more signal 0 the recerver under adverse environmental conditions The brown celular 500 3.8 12.5
polyetirylene mnsuiation protects the major portion of the signal energy heids around the
100 conductors and resists ufraviole! degradalion. 900 5.6 18.4
- r T - T 1
| MAXI-COLOR® TV LEAD-IN WIRE
SRSy =S a
)
6501_800!900 [oBLOSS | MHz 57 185 | 177 2131 500 | 650 | 80O | 900
PER DRY | 9 1 2 ] 20 [ 32 138 45 |64
99 ” 8 14 100 FEET 1 WE‘I’-_1 1.8 3 7 5.2 1 14, 0‘_ 20.0] 320 46.0

Fig. 1. Manufacturers characteristics tables show that the best cable is not perfect under all frequency and weather conditions.

in attenuation—acutally less in coax.
through 200 MHz—and a third less ca-
pacitance which makes little difference
in relatively short hauls of coax. And
toward the end of the maxi-color table
see what the manufacturer's recom-
mendations are in this excellent twin
lead's usage.

Is it really worthwhile continuing the
use of run-of-the-mill twin lead that,
when old, dirty, and wet, actually retains
only a few percent of its original signal
handling ability? Most people would ob-
viously say “no!” First because a lower
impedance cable (300 vs 75 ohms)
means a better antenna/receiver match,
therefore little or no standing waves,
exclusion of outside interference, the
entire incoming signal contained within
the cable itself, and a small diameter
lead in that can be taped to the antenna
mast, installed with a staple gun, draped
over air conditioning ducts or any other

metal, and easily brought into housing
without awkward and expensive insu-
lators. And if you're some distance away
from the tv transmitter or want several
receivers connected to the same an-
tenna, highly satisfactory uhf/vhf ampli-
fiers are available for a reasonable price
{(about $50 to $75) that will distribute
excellent signals throughout the house
or apartment, permitting shielded split-
ters or couplers to serve the entire
dwelling or working area.

If you're still not convinced, look at
the characteristics of some ordinary
twin lead just below the de luxe twin
cable that is Belden's best. You pay
less, but the price is proportionately
costly. Especially note the difference
between dry and wet. Some of these
figures, as you can see are rough! We
could continue and carry these analo-
gies to extremes, but the results wouldn't
change; good coaxial cable, in almost

every conceivable way, is vastly supe-
rior.

You may also be interested to know
that caution is suggested when using
“F" connectors with poor quality coax.
Loose shielding often does not make
good contact, especially with loose braid,
which then results in a 30 dB loss
through leakage. And one piece “F” fit-
tings make better cable contact than the
two piece versions since they're safer,
stronger, and have less leakage.

Antennas

Evaluation of these highly specialized
transducers designed to pick up broad-
cast electroamagnetic radiation and de-
liver it in the form of microvolts or mil-
livolts to some receiver's antenna
terminals isn't really much more difficult
than transmission lines. Just like cable,
however, you must look at the specifi-
cations and understand what's needed
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80° WIDE

NO SIDE SIGNAL
INTERFERENCE FROM 30°
+60° to -30°

SMALL, LOCAL
RECEPTION ANTENNA

0°

90°

8 ds
4dB
2d8

0*
CHANNELS 2-8 7-13

TYPICAL GAIN
BACK  PATTERN OF VHF

30° LOBE

F_/'g.—z. Aity—pical local antenna polamttern and—ga/:nﬁgram?ﬁorrt-tio-b—aa ratio 10:1

(poor).

where, and why. Unfortunately, just any
old antenna stuck on some roof out-
cropping won't do. Smart installers se-
lect a certain antenna for a specific ap-
plication, use good cable downlead and
make sure few, if any, standing waves
interfere.

Every antenna has both ISWR or
VSWR (current or voltage standing wave
ratio), and front-to-back ratio character-
istics built in. And if the manufacturer
is on the beam, you'll also be able to
see the various channel beamwidths,
plus uhfivhf gains (with reference to

SUPER VU-FINDER
Model VU-934S

For suburban to fringe
reception areas

some isotropic or mythical dipole), and
the antenna’s overall signal handling
ability called polar patterns. In some in-
stances, channels 7 through 13 (high
vhf) may require medium or high gain;
in other situations, uhtf is the critical fac-
tor. So, for best reception, you'll have
to design your particular installation to
accomodate one or more special ad-
vantages or problems. Here's how:
Standing wave ratios usually amount
to E(max)/E(min) or l(max)/I(min) and
can be thought of as incident (outgoing)
or reflected (incoming) waves which

FS-1314-FM
VHF-FM-UNF
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combine to form peaks or valleys of sta-
tionary energy, either adding to or sub-
tracting from the received signal. This
usually means signal loss and even un-
desirable fine line picture interference.
Half and quarter wave traps are often
used to remote this difficulty, but a gocd
impedance match between antenna,
transmission line, and receiver gener-
ally solves the problem. Here is where
nominally low impedance 75-ohm cable
has less chance of producing standing
waves than 300-ohm twin lead. And if
you're using 75-to-300-ohm balanced-
to-unbalanced transformers (baluns)
both at the antenna and receiver, it's
very difficuit, especially with coax. to
generate SWR unless there’s either
faulty antenna or cable. Some antenna
companies, such as Winegard, are even
providing 75 to 300-ohms switch ter-
minations at antenna-cable couplings
for automatic impedance matches to
down leads. And when the TV makers
finally discover there’s only 1.3 to 1.5
dB loss difference at 900 MHz between
the best twin lead and coax., perhaps
we'll even have all-coax. u/v splitters
going into at least the better receivers
instead of the usual awkward combi-
nation of the two. Usable signals from
uhf stations are equivalent to vhf any-
way, and since there’s a minimum in-
sertion loss of from 0.5 to 1 dB among
even the best baluns, why not use good
quality coax. for both? Furthermore, u/
v tuners are annually becoming more

F?‘g. 3. Jerrold's 10 to 90-mile su;)er VU-Finder log periodic. Most‘elém;ts éré dr/‘ven; not pérasit/'c.
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comparable in signal pickup.

The next points worth making involve
front-to-back antenna ratios, along with
side and back lobes, plus beamwidth.
These are all important considerations
since they directly invoilve antenna se-
lections for metropolitan and distance
areas and the actual station spread you
want the antenna to “see.”

Let's draw a pattern of some hypo-
thetical metro antenna (Fig. 2) with a
good, wide front lobe, no side lobes, and
a fairly prominent back lobe. This would
be almost ideal for any short-to-medium
distance antenna if was not for the 10
dB back lobe. Usual interferences be-
tween +70 and —30 degrees aren't
going to penetrate normal reception fre-
quencies since they're tuned out. Be-
cause of the 10 dB back lobe, however,
this antenna’s front-to-back ratio is 10:1,

Total Elements 37
UHF Elements 21

| VHF Elements 16

and you'd much prefer a 20:1 situation
to prevent co-channel and other inter-
ference from entering.

Unfortunately, low gain antennas with
broad beamwidths are going to exhibit
some back or side lobes, and this
makes very little difference in high sig-
nal areas that are not surrounded by
large buildings or highly uneven terrain.
But when such phenomena do occur,
you'll need a high gain antenna with
considerable directivity (narrow beam-
width), then reduce its signal pull with
resistive padders called attenuators.
Unfortunately, allinput signals are equally
attenuated by this method and if a single
broadcaster is your only problem, you
may require an especially cut trans-
ducer for that one particular station—a
situation which can be arranged if you're
willing to pay custom costs. On the other

hand, judicious selection of a combined
u/v antenna with suitable gains can
probably solve most difficulties without
either undesirable attenuators or pe-
culiar transducer rigs. We suggest the
latter approach, but you’ll probably need
to investigate more than one manufac-
turer's offerings to find the particular
product.

What about stations in more or less
opposite directions? Well, we're situ-
ated in something of a modest Vee be-
tween two large cities, and a single u/
v rig does moderately well for both. A
rotor, of course, would help, but those
things sometimes freeze, lock up, or
have connection problems that either
require the services of a mechanic or
early replacement . . . Use at your own
discretion.

Now let's proceed to the very real

Model CH-7082

Boom Length 108"
Turning Radius 70" /
Maximum Width 108"
Element Diameter 7/16”
GAIN | CH.2 CH4 | CH.6 | CH.7 CH.9 CH.11;CH.13ICH.14ECH.32 CH.50 | CH.69
' :fp‘;‘l’:’ igfecerics 86 97 9 | 202 | 195 | 188 | %6 | 254 | 26 | 188 | 188 ,
:?pglier TELREN S 5.4 5.9 5.6 9.6 9.4 T. 82 | 92 | 108 110 | 108 | 9.2 ’
h at half —— e i
beamwidth at hal o 5 o ° ° ° 7 o
power points 72 12° 75 43 55 50 ‘ 50 a0° 48 42° 33
- S e | ==
:;ttlir:]t-tu-back 20 19 20 17 20 20 20 20 20 18 20
|

‘\
I g
CH. 13

CH. 32
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world of antennas, polar patterns and
gains for first-hand observation of what's
new and worthwhile in the market. As
you may or may not know, plain anten-
nas don't even have unity (1) gain,
therefore all their statistics come from
comparisons with a mythical dipole,
whatever that is. Nontheless, compar-
ing antenna gains is not necessarily
odious, nor do we flinch from comparing
some of the better arrays now on the
market. At the moment, some of the
best designed and best selling anten-
nas are made by three manufacturers:
Taco-Jerrold, Winegard, and Channel
Master. True, these are three of the
more expensive signal receptors, but
their overall performance is well worth
the difference.

Taco-Jerrold (Fig. 3), a true log pe-
riodic, has mostly driven elements, a
few directors in front and no reflectors
for the usual rear isolation since a cou-
pling harness changes phase between
front and back so that the two extremes
are 180 degrees out-of-phase. This, of
course, serves as an electronic rear re-
flector and generally prevents back re-
ception of unwanted signals.

Careful phasing and sufficient ele-
ments offer good broadband, high gain,
and a highly effective antenna array that
easily includes uht at considerable sig-
nal gain in the front end u/v coupling.
The price is somewhat steep, but if you
want the best of all worlds with maxi-
mum efficiency, a good log periodic will
do the job nicely. Our test antenna is a
model VU-934S, having an element
count of 37 (including a half dozen di-
rectors), a bow-tie uhf arrangement with
corner reflector, followed by all the
tuned vhf elements. On low vhf, note
the very broadband beamwidth for
channels 2 through 6, somewhat less
for 7 through 13, and a very similar com-
posite pattern for uhf stations 14 through
69—channels 70 and above are now
FCC-assigned to land mobile, although
a few remain in the use as tv repeaters.
Gain for low band channels averages
better than 5.5 dB, highband channels
over 10 dB, and uhf (solid line) about
the same. Larger models have double
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Fig. 5. Typical Channel Master Quantum antenna high and low channel polar pattern.

booms for maximum strength, and
VSWR, according to Jerrold does not
exceed 1.8:1 for vhf or 1.5:1 for uhf.
Breakaway elements extend these
ranges to a full 890 MHz for all-channel
uhf, and maximum fm reception, as well.
Front-to-back ratios are between 18 and
20 dB, and the VU-934S is quite useful
between 10 and 40 miles from stations
in reasonable reception areas, and all
elements have an alodine finish against
weather and corrosion.

Winegard (Fig. 4) is offering a special
line of Chromstar antennas with a re-
cent tri-linear uht system that performs
as three half wave directors at the high
end and becomes a simple half wave
director on the low end, resulting in rel-
atively linear gain for all uhf channels.
Elements are cross-phased and end fire
driven in an overall high performance,
ruggedized Yagi. And since this an-
tenna has no corner reflector and a rel-
atively flat plane, there is little wind re-
sistance.

Truss-type phasing bars top and bot-
tom offer maximum signal transfer and
7/16-inch diameter aluminum elements
give greater strength and somewhat
better performance than smaller tubing.
But the feature we like best in this line
is a weather-protected cartridge hous-
ing with built-in balun for either 75- or
300-ohm downlead connections. This
antenna, as you will observe, is quite
comparable to the 37-element Jerrold
except a little difference in the upper vhf
channels, according to the gain pat-
terns, but my own tests showed this not
to be true. U/v pickups were almost
equal. Even most front-to-back ratios
are equivalent. Some back and side
lobes do show on channels 4, 7, 50, and
69, but are well controlled and shouldn’t
be a problem since the minimum front-
to-back ratio for all these channels is

17, with the remainder around 20.

Beamwidth is very broad among the
low vhf channels, and respectable among
the high vhf stations. Uhf is about what
you'd expect, considering the frequen-
cies. Since this is another 37-element
receptor, its useful range lies between
10 and 40 miles as the crow flies.

Channel Master’s perhaps most ef-
fective antennas in problem locations
(they make several other types) is its
Quantum Series. These were designed
for sharp beam patterns and excep-
tional front to back ratios (up to 35dB)
as well as excellent mechanical strength.
Available in UFH/VHF and VHF only
versions, various Quantum antenna
models are suitable for from suburban
to deep fringe use, the longest, the
Model 1110 being almost sixteen feet
inlength. The Quantum series has been
used to solve severe reflection prob-
lems in city and suburban locations as
well as receive stations up to 150 miles
away with stations about 45 miles away
off the back.

Other features of the Quantum series
are a full line of baluns and preampli-
fiers, housed in a compartment in the
antenna structure, double boom con-
struction, and ¥s in. bolts for mounting.
Typical beam patterns and front to back
ratios are shown in Figure 5.

Suggested retail prices on all anten-
nas illustrated for the three manufac-
turers range from $35 and to over $100,
depending on the number of elements
and your sources or installer. Installa-
tion, of course, is extra, and overall
prices vary with lead-in, technical skills,
and geographical location.

Part 2 of this series will discuss indoor
antennas and how they're being aided
by broadcasters transmitting circulat
polarized patterns, and an up-to-date
rundown on CP itself. €evp



MORE ON
THE METS SYSTEM

(Minimum Effort Trouble Shooting)

Have you ever met a technician who
uses a volt meter like a magic wand?
He doesn't figure anything out, he
just walks through a circuit and
seems to always know exactly what
he is looking for. He seems to earn as
much money fixing dogs as he does
replacing circuit breakers. Wanna
know something else? He doesn’t
really know any more than you do
about how any particular circuit
works. (We'll call him Technician “A™)

It's a Proven Fact

One technician/shop ownerworks his
tail off six days a week for $15-20,000
per year. Another shop owner works
haif as hard only five days a week and
earns $20-30,000 per year.

| decided to find out just how much
a TV technician could earn and at the
same time prove my system.

I putanadinthe newspaper, asking
for color TV repair jobs that:

(1) Other shops have turned down
(2) Other shops couldn't fix

(3) Other shops didn't want

(4) Someone said couldn't be fixed

| further stated that | had a new con-
cept of TV repair and that | would fix
any of the above in the customer's
home in approx. one hour. Further-
more that my rates would be compar-
able or less than any other shop in
town. In addition, if | couldn’t fix the
set in one hour, in the customer's
home for less than my estimate, there
would be no charge whatever.

I spent *63° per week for the ad
which brought me enough business
to work only 3% days a week. |
opened my business June 1 (during
the slow season). By August 31 | had
grossed over 26,800. | paid out$891°
for parts, $522°° gas and oil and
$1,071° for advertising. Since t had no
rent or utilities, | put the remaining
$23,316% in my pocket. (Over $370°
per day net profit for each day |
worked. *

‘Additional stats. service call *25% plus '49* flat-rate
chassis labor plus approx. retail for parts. 282 ditferent
jobs completed in 63 working days at an average of ‘95
per job. including 6 CRTs. approx 4.5 jobs per day, 1/3
of all ime was spent driving {usually for parts!) The
whole thing happened in a Pontiac 4-door sedan. no
truck. no shop. no overhead My longest work day was 7
hours

Don't laugh—you could probably
doit, too ... onceyouunderstand the
troubleshooting concepts. (It goes
something like this).

Every technician starts out as a
“C'"". They're the ones who have to
figure out every job as they go. Their
career begins with the concept that
all troubleshooting is basedon know-
iIng how a circuit works,

Subconsciously, about 5% of the
C'"s will begin to realize thatknowing
how a circuit works is only a small

part of it. They will subconsciously
begin to think in terms of which com-
ponents fail more frequently than
others. At this point, they become
NG24sE

Through the years the vast majority
of the C'" and C? technicians will be-
come extremely knowledgeable as to
HOW almost every circuit works. A
proportionately high percentage of
them will become part-time Vo-Tech
instructors. For the most part, they
will all become the “good old boys" of
our industry. They will always be our
“stable"” stock.

C2s Become C3s

A very small percentage of the C
technicians will subconsciously car-
ry the epidemic parts failure concept
a step further. In addition to noticing
that certain parts fail over and over
again, they begin to relate these parts
to specific circuit functions. For
example, the .0082 or .01 @ 1600v
capacitor that goes from the plate of
the vertical output stage “towards”
the Multi-Vibrator stage (the feed-
back loop) will eventually become
thermally unstable and cause ver-
tical sync problems. Thus far we have
described only the symptom to epi-
demic parts failure concept used by
C? technicians. The C?* technician
carries this concept a step further; he
begins to ask WHY!! He ultimately re-

lates the failure to RF bombardment
coming from the vertical output
stage. Eventually his entire thought
process begins to drift away from the
“How Does the Circuit Work"
concept. Instead he begins to relate
to how and why certain components
FAIL. (There are many such con-
cepts. We mentioned only one so that
you could relate to the idea). This
same concept makes the C
technician suspicious of all focus and
centering pots or coils. For that nrat-
ter, he suspects any component that
must operate in an RF environment.
He has determined that RF bom-
bardment destroys parts. Because of
another concept, he will begin to
understand which parts. The C* tech-
nician doesn’'t know any more about
theory or how a TV works thana C?or
most C's for that matter; he simply
relates to the problem from a differ-
ent vantage point. Eventually the C
will become an “A" technician

As | said, you could probably do it.
It really isn’t that difficult. In fact, I've
written a two-part course on trouble-
shooting concepts and short-cuts
that are based not on how a set works
but how, why and what happens . ..
when they fail. One section is called
the Dog-Catcher. The D-C series
consists of 41 different troubleshoot-
ing procedures that explain short-
cuts and troubleshooting concepts
for AGC, vertical, color, video, IF, LV
pwr supplies, six different horiz cir-

Circle No. 108 on Reader Inquiry Card

cuits including SCR output and the
CTC 101 RCA start-up and shut-
down horiz out and pwr supply. Plus
many more. There is also a 96-page
in-depth manual on vertical circuits
that covers practically every vertical
circuit used. The DC series sells for
$151% pre-paid
The second part of the course is
called “Digital Thinking.” The DT
manual is designed to provide you
with the concepts on why compon-
ents fail, what each one does, the in-
circuit relationship of one compon-
ent to another during operation and,
to teach you to analyze any circuit
when it is in its static condition (not
working). After all, that's what you
have to work with if and when you're
going to fix it. Digital Thinking is an
absolute must for any electronics
technician in any field, not just TV
repair. D-T sells for *89° pre-paid. It
comes complete with a test section
after each portion.
METS. BOX 8228. AMARILLO. TX 79109
Dear METS
0O Enclosed is my check for $151%. Please send
the DC Series pre-paid. 0 Send it C.O.D. Il
pay the additional estimated 7°° postage
and handling.
O Enclosed is my check for 89°. Please send
the D-T manual pre-paid. O Send it C.0.D
I'll pay the additional estimated *5* postage
and handling
Enclosed is my check for $200°°. Send both
the DC and D-T Series (a savings of 340%).
Send both C.0.D I'll pay the additional es-
timated *9° postage and handling or an es-
timated $209%. (C.0.D. postage varies in dif-
ferent mail zones. it's expensive}

Corﬁpany Name
Street Address

City. State. Zip
WHILE THEY LAST

We have a limited supply of color-coded (8 dif-
ferent colors) schematics for Zenith horiz/hl-
voltage circuits 25CC55 thru 25KC45 (66
chassis 1n all) complete with color-coded parts
location pictorials and color-coded trouble-
shooting procedures. We will include a copy of
this entire color-coded series with each order
received until we run out (retail value *39%)

Here are just a few endorsements:

“I am convinced that METS could double
or triple the production of any technician
that uses it

Smokey Wells
President, Houston Local
Texas Electronics Association

‘My METS literature paid for itself the
second day ) had it. | would highly recom-
mend it to any technician. Call me and I'll
tell you so.

Bill Poole
Knight's TV
Newark. NJ

"METS has done something | do not be-
lieve anyone has done before . . . | think
that studying METS procedures thor-
oughly and understanding the circuitry in-
volved as well as the (METS) trouble-
shooting procedures and their implica-
tions could result in some very effective
technicians.

Walter Schwartz
T/D

E
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OP Amps IV

Norton amplifiers and active filters

In this installment of Op Amps
we will give you some very
practical background in active
filters and try to take the mys-
tery out of their basic design
and operation

By Bernard B. Daien

In the last few years, op amps have
been developed for use with a single
power supply. In the main, they are in-
tended for ac inputs (audio). Many of
these devices are “Current Differencing
Amplifiers” (CDAs), sometimes referred
to a “Norton Amplifiers,” or “current
mirror amplifiers.” These op amps are
quite differentin use, and deserve a little
discussion . . .

Current differencing
amplifiers

CDAs are designed to operate with an
input voltage swing that can go down
to zero, or up to full power supply volt-
age. The output swing goes to within a
quarter volt of ground, and up to within
one volt of the supply voltage. A good
example of this op amp is the LM3900,
a quad op amp (four in a package),
which works well in audio circuits, is
very inexpensive, and commonly avail-
able.

The manufacturers of CDAs have
been trying to establish a new op amp
symbol, to differentiate between con-
ventional op amps and CDAs. The sym-
bol is shown in Figure 1. There is a very
good reason for emphasizing on a sche-
matic that a CDA is being used . . . the
input of a CDA is a current, while in most
op amps the input is a voltage. In fact,
the input of a CDA looks much like a
forward biased diode, or an emitter-
base junction of a bipolar transistor
(which itis). Now you already know that
if you attempt to drive the emitter base
junction of a transistor with an input
greater than 0.6 volts, the diode (junc-
tion) simply conducts, and clamps the
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Symbol used for CDA (current differencing amplifier). This
amplifier operates with a current input, and the inputs look like
a forward biased diode to the signal source.

Fig. 1. The current differencing amplifier

Input from rectifiers
+  and simple capacitor filter

Output to load
(very low peak to peak ripple}

(5% peak to
peak rpple}

5K
5%

5%
<

A/

22K s —_

—+40V

power transistor.
heat sinked

-[dr;er

100 mfd

[~ 50V

The base of the driver Is tied to a voltage divider which provides close to 42 volts base voltage. This voltage is easily
filtered (because of the low current involved) by the 100 mid capacitor. The driver functions as an emitter follower, driving
the power transistor (another emitter follower). The output of the power transistor is close to + 40V, but with very low fipple,
since lts base drive comes from a filtered source. The outpul dc will stay at 80% of the dc input, as the dc Input changes,
hence (s not regulated. It Is filtered as if by a serles iron cored inductor and a very large shunt capacitor (an LC filter)

Fig. 2. An electronic ripple filter

voltage to 0.6 volts. Any attempt to in-
crease the input voltage simply results
in a larger input current. Stated another
way, a forward biased silicon junction
is a good 0.6 volt voltage regulator,

functioning much like a zener (except
of course, that it is forward biased).
The CDA input therefore behaves in
a similar manner. As a result, if you wish
to drive a CDA from a voltage source,
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| Note: Active filters use only RC and op amps to
duplicate these basic filters, and others.

F7g. 3. Passive filters

you MUST use a series resistor be-
tween the source and the CDA input.
Normally, with a conventional op amp,
using the inverting input, we do the
same thing BECAUSE THE INVERT-
ING INPUT IS A VERY LOW IMPED-
ANCE due to the feedback being ap-
plied to it. However, the NON
INVERTING INPUT IS NORMALLY A
VERY HIGH IMPEDANCE, which is
NOT the case withthe CDA. Thus the
CDA requires a series input resistor for
both the inverting, and the non-inverting
inputs.

Of course, if you are driving the CDA
with a current source, a high impedance
generator ... as discussed earlier in
this series, then the resistor may be
omitted. (A high impedance source lim-

RC
network
tnput RC
o— network -
2

output

Note: This is a “single feedback path” circult because only one RC network Is in the feedback loop
(The other Is simply In series with the input.)

This filter has two RC networks, each providing 6 db per octave roll off (a change of 2X in
amplitude for a 2X change In frequency). Both RC networks together provide 12 db per octave roll
off, or a 4X change in amplitude for a 2X change in frequency. (Twelve db per octave is also 40 db
per decade, or a 100X change in amplitude for a 10X change in frequency). Additional RC networks
can be added to provide faster roll offs, since the op amp provides gain to offset the losses

Fig. 4. A basic active filter with a single feedback path

5A Low pass filter

jl [ Network 1

Network 2
T filter

i Input l ___

5B High pass fiiter

%A it Iy

Network 2
T filter

b S

ng? 5.'Single feedback active filters

its the current due to the internal imped-
ance of the generator itseif).

Since much of our electronic equip-
ment operates with a single power sup-
ply, CDAs are attractive for such uses
as active filters. Generally these appli-
cations use more than one op amp, and
the dual and quad op amps are very
small and inexpensive, and thus partic-

Qoutput
{ {* Network 1
’VV\.—-I—/V\/\
output

ularly attractive for such circuitry. CDAs
are made in multi op amp packages, as
previously mentioned; thus the use of
CDAs is growing for these applications.

Active filters

The active filter generally eliminates the
need for inductors . . . and audio induc-
tors are large, heavy, and expensive.
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Note: Each block represents a resistor or a capacitor. The input fliter is a “T" as In the single feedback
active filters. There are now two feedback paths from the output to the input, Each feedback path connects
to a different point on the T input filter. Fewer parts are needed in the multiple path active filters

F/‘gr.‘ 7. A basic active filter with mulﬁble Iee_dbackiparhs

(Mounting them on a printed circuit
board is a problem in itself). Active filters
can be readily made to cover frequen-
cies down to a fraction of a cycle per
second . .. or even lower. They come
in high pass, low pass, band pass, and
notch filters. They have as much gain
as desired, are small, light, cheap, and
easily “tuned” or “aligned."” Active filters
come in such variety that we can only
discuss some of them here, due to
space limitations . . . but the examples
given will enable the reader to better
understand the basic active filters, and
hopetully, pursue the subject further,
with enough understanding of the topic
to facilitate self study.

Active filters are used increasingly in
power supplies, to reduce ripple. You
must be careful to differentiate between
an electronic “filter” and a *“voltage reg-
ulator” however. It is true that a voltage
regulator also reduces ripple (“filters"),
but it does this by holding the output dc
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level constant, which results in quite a
bit of dissipation as the powerline volt-
age rises, since the regulator must hoid
the output voltage constant, and there-
fore “absorbs” the difference between
the input and output voltages, and dis-
sipates it as heat. (This is only partially
true of switching regulators, which have
much greater efficiency . . . but the ma-
jority of simple voltage regulators used
in consumer electronic equipment today
are still the straight “Series type tran-
sistor regulator,” or, even worse, a brute
force “shunt type” zener regulator).

An electronic filter is shown in Figure
2, along with the explanation of its op-
eration. Notice that if the input dc voit-
age rises, the output voltage will also
rise. In the case shown, the output volt-
age will always be close to 80% of the
input voltage, but with a much lower
voltage. Due to the gain of the transis-
tors, which are active devices, the circuit
behaves like a passive filter with very

large filter elements. Thus relatively
small capacitors are made to appear as
large capacitors and inductors, saving
weight, size, cost, and power. The use
of such electronic filters contributes
materially to the light weight of modern
portable High Fidelity, and Television
receivers.

Active filters also have several other
desireable features ... some of them
not so obvious. For example . . . active
filters can be designed to have very high
input impedance, reducing loading on
high impedance sources. They can also
be designed to have very low output
impedance, thus being able to drive a
wide variety of loads. Active filters also
can provide a very high degree of iso-
lation, or buffering. And, of course, they
provide voltage, current, or power gain.

On the other hand, active filters also
have a few disadvantages. An active
filter cannot be free of connections to
the supply, and to ground, as, for ex-
ample, a parallel tuned “absorption
trap” which is free of all connections to
anything else. They also cannot be used
athigh power levels, or high voltage lev-
els, as in transmitter use. Finally, and
perhaps most significant, when an ac-
tive filter is used for ripple suppression,
as in a power supply, it does not have
energy storage capability. Thus the fil-
ter is unable to hold the output voltage
up during momentary drops of outages
in the supply. This can be very important
in certain applications.

Most discussions of active filters are
concerned with the theoretical consid-
erations, and replete with mathematical
formulae. As a result it is very difficult
to build an active fitter for practical use.
This discussion will be in two general
areas ... the theory, and ... some
practical filters you can easily modify for
the particular frequencies you want to
use. It turns out that the active filters
with the most THEORETICAL advan-
tages are not easily adapted to use with
simple computations and adjustments
... while the filters which seem to offer
fewer advantages, are easier to calcu-
late, adjust, and use, and therefore are
most practical. After our discussion con-
cerning HOW active filters work, there
will be a collection of practical circuits
you can easily build, adjust and use.

How they work

A variety of R/C, and R/L passive filters
are shown in Figure 3, and they are cer-
tainly familiar to the average technician.
Active filters simply do the same job, but
use R/C networks to replace the coils.
And when we replace L/C networks,
again we use only R and C components



to the job.

This is possible because the active
filter has the ability to PHASE INVERT
signals. If you think about it, an inductor
causes a phase lag in current of 90°,
while the capacitor causes a current
lead of 90°. Thus the capacitor is 180°
out of phase with the inductor. If we use
a capacitor to cause a 90° leading cur-
rent, then phase invert the current, the
result will e a lagging 90° current . . .
or an inductive current! Thus a simple
bipolar transistor in a common emitter
circuit, along with a capacitor and a few
resistors, can behave like an inductor

. since the transistor is a phase in-
verter. More about this later . . .

Using the gain of an amplifier, with
inverting and non inverting inputs, we
can also create simple feedback loops
from output back to input. We can use
negative feedback to reduce gain ...
and if the negative feedback loop con-
tains a capacitor in it, we can reduce
the gain on a frequency selective basis.
Using positive feedback, on the other
hand, we increase gain ... and if we
use a capacitor in the positive feedback
loop we can increase gain on a fre-
quency selective basis. Thus we can
use feedback loops to create frequency
selective networks, and the result will
appear at the output of an op amp.

Further, we can put a simple R/C net-
work in series with the input to the op
amp, thus we have three frequency de-
termining networks. Finally, it is possi-
ble to put another R/C network in the
output of the active filter, thus obtaining
a total of four frequency selective net-
works, which can work so as to add to-
gether in cumulative effect forming high
pass or low pass filters . . . or combine
in such a way as to form band pass and
band stop filters.

It is possible that we could use pas-
sive R/C networks to do some of the
same things . .. but passive networks
all have losses, and combining several
of them results in a very small signal

"in the noise.” This happens be-
cause passive networks obtain their roll-
offs by reducing gain only, whereas an
active filter can start at some gain-level,
and, after roll off, still yield a useable
signal level. Further, passive filters need
some sort of isolation, or buffering, to
prevent undesireable reactions be-
tween them . . . and the op amp in the
active filter provides this action.

The basic, most commonly discussed
active filter is shown in block diagram
in Figure 4. One RC network is used in
the feedback loop between the output
and the INVERTING input (negative
feedback, frequency selective), and the

8A Low Eass filter ;

57

O—AN\AA——¢

gl

Input

8B High pass filter

—O Output
+ |

o—]

L 2

0

Note that positions of R and C are reversed for high pass and low pass versions.

Fig. 8. Multiple feedback active filters

Fig. 9. A multiple feedback bandpass active filter

other RC network is inserted between
the signal source and the input to the
amplifier. Figure 5 shows how this cir-
cuit can be implemented for high pass,
and low pass functions, by merely re-
versing the positions of some of the R's
and C's. This circuit is known as the
“single feedback active filter" because
it has one RC filter in the feedback to
THE INVERTING INPUT, (and one RC
filter in the input, but not in the feedback
loop). This provides a roll-off of 12 db
per octave (the gain is changed 4X for
each 2X change in frequency). Or,

—o0

stated another way, the roll off is 40 db
per decade (100X change in amplitude
for a 10X change in frequency).

Both the high pass and low pass sin-
gle feedback active filters used a com-
plex RC filter in the feedback loop, and
the reader is urged to review both
“bridged T" and “Twin T" RC filters,
since they have common application in
active filters, and their review here
would take more space than would be
practical in this series.

It is also useful to use the single feed-
back active filter to form a bandpass

ET/D - October 1981 / 37



10A  Low pass fiter

108 High pass fiiter 10¢

L —
h\_jﬁ e zjx

Note the use, of negative feedback via R, and R to inverting input to establish low closed
non-inverting input then causes frequency selective gain increase.

Band pass fitter
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loop gain. Positive feedback to

Fig. 10. Active filters using positive and heg;tfve feedbaék

filter, although in this case the RC filter
in the feedback loap is a “Twin T net-
work.” The bandpass filter is shown in
Figure 6.

Multiple feedback paths

Another general class of active filters
uses multiple feedback paths, as shown
in the block diagram of Figure 7. Like
the single feedback active filters, these
circuits also use the inverting configu-
ration, therefore the output is out of
phase with the input. Unlike the single
feedback filters, fewer components are
required, but gain is sacrificed in the
process.

Figure 8 shows low pass and high
pass multiple feedback active filters,
while Figure 9 shows the bandpass ver-

sion. Note that Twin T filters are not
used in these circuits.

Another way to go

In all of the above circuits, the feedback
was into the inverting input . . . negative
feedback. Thus we started with a high
gain amplifier, and by means of inverse
feedback, selectively reduced the gain
so as to provide the frequency char-
acteristics desired.

There is another way to go about this.
We can start with a low gain amplifier,
and then, by means of POSITIVE
FEEDBACK into the non inverting input,
selectively increase the gain so as to
provide the frequency characteristics
desired. Naturally you can spot this type
of amplifier because it has the feedback

loop with the RC networks, connected
back to the non-inverting input terminal.
Figure 10 shows the high pass, low
pass and band pass filters using this
type of circuit. Notice that the inverting
input is fed from a simple voltage di-
vider, which has a fiat frequency re-
sponse, thus fixing the gain of the am-
plitier at some relatively low level
(compared to the amplifier's open loop
gain). The feedback into the non in-
verting input (positive feedback), has
RC frequency shaping networks in-
cluded, and thus establishes the active
filter response curve, by increasing the
op amp circuit gain over the level set
by the negative feedback. Since it is
necessary to first set the op amp gain
continued on page 45
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Alarm systems

service

Troubleshooting basics

ET/D has, during the last year,
attempted to give you a cross
section of basic alarm system
designs. In spite of their often
simple appearance, trouble-
shooting can be confusing.
Here are some common prob-
lems, diagnoses and solu-
tions.

By Joe Lanier*

The first step in avoiding service calls
is a proper installation.
Remember to always:

Use good equipment (it costs less in the
long run).

install it properly.

Read the installation and/or service in-
structions supplied.

Make all connections before applying
power.

Double check connections before ap-
plying power.

If system will not “set up” (master
control cannot be turned on without
going into the alarm condition mode)
you are in luck, as this is normally the
simplest, and the most common service
call. Generally, something out on the
house protective closed circiut is open,
such as a broken foil window tape, pro-
tected door left ajar, etc.

Supervised circuits

If system is of the truly supervised circuit
type (both negative and positive protec-
tion circuit wiring) open the Master Con-
trol cabinet. If control has built-in or ac-
cessory power pak (or batteries) located
inside its cabinet, you are starting the
protective circuit at the control, and re-

‘President, Defensive Security, Jasper, TX, and the
creator of Farley False.
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Fig. 1: A supervised, two wire ouz 2 wire back circuit syst;m.

turning it to same (2 wires out, 2 wires
back), after the building has in effect
been “looped,” catching sensors used.
Check circuit out terminals first for volt-
age. Placing your Voit-Ohm-Meter on
low voltage dc scale across these ter-
minals and reading proper circuit volt-
age output (3-6-12vdc depending on
control) will indicate this section of con-
trol is OK. Next, check the protective
input terminals for voltage back in. Or,
check these first if the system uses a
circuit “tail-end power” design. No volt-
age in would indicate an open on the
house circuit. Now go approximately to
the center of the protective circuit and
take another voltage reading across the
house circuit. This will immediately show

you if the problem is between you and
the control output or input. In other
words, you trace the good voltage until
you lose it. The point of loss will be
where the problem is, provided your
problem to start with was an open con-
dition, which is the most common.

Hot loop circuit

Should your circuit be of the so-called
hot loop type (a simple series circuit)
which isn’t generally recommended,
you will have to disconnect the protec-
tive circuit from the Master Control ter-
minals and check for continunity only
across the 2 wires. You cannot check
voltage (except voltage will appear
across an open). Your VOM on contin-



unity scale (normally Rx1) will register
a short (needle swings all the way over),
or close to it, depending on length/con-
nections/resistance of the circuit, if cir-
cuit is good. However, we are still as-
suming your problem is out on the
circuit, so the meter would indicate an
open (no continunity). Now you will have
to check the house circuit down the line
for continunity. This can be a much
longer process than voltage checking,
especially on a large system.

Figure 2 shows a continunity only or
hot loop circuit. If using 2 conductor
wiring note that if a short (one side of
the circuit touching the other side) oc-
curred across these 2 wires, the circuit
would only be good (protected) to that
point. (Figure 3) Any switches beyond
that point would be shorted out. Al-
though a single wire, out and back, well
separated, would solve this potential
problem, a broken wire itseif could
prove quite difficult to locate. Better
overall security is provided by the su-
pervised circuit.

Supervised preferred

If the system utilizes 2 wires, one neg-
ative and one positive, a short would
serve to rob your control input of re-
quired current flow to set up (Figure 4).
Therefore, on a truly supervised circuit
(both negative and positive used) a
short would be evident.

2-Wire circuit with “E-O-L”
Relatively new in the burglar alarm field
is the 2-wire “"E-O-L" panel design.
These controls start with 2 wires at the
panel, but dead-end on a resistor (usu-
ally around 50 ohms). Therefore, the
control would see the normal protective
circuit resistance {generally 10-40 ohms)
plus the end-of-line resistance. A short
on the circuit {(between the control and
the end-of-line resistor) would cause the
panel to fail to set up {or go into the
alarm mode if armed), as the panel
would see much less than normal re-
sistance. This design is also sometimes
used on a Normally Open Fire Circuit
to provide supervision. Fire devices
(such as pull stations, heat stats, smoke
detectors) would be connected in par-
allel across the 2 circuit wires to short
in event of an alarm. On burglary circuit
applications, the devices (such as
switches, motion detectors, etc.) would
be inserted in series in the circuit. An
opening by one of these devices would
activate panel (Figure 5).

Shorts

With a short present on the supervised
circuit, the voltage reading will fall con-

)
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3
L] L ]
Master control
Shows OK - BREAK
(continunity, Door switch
Through swztch Hot loop
I Foil window
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4 4 J Door switch
X L

" Shows open
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F/'Q. 2: A hot Io;)p (a simp_le series circuit system).
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Fig. 4: A shortin a supervised circuit is evident.
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shont ¥

Shon on circuit (would indicate much less resistance)
Fig. 5: End-of-line resistor supervisor. A short

siderably below normal, between con-
trol power output and the short. Also,
there will be littie or no voltage reading
between the short and the control input
terminals (Figure 6). Therefore, if the
voltage is much lower than it should be
{example, 2v on a 6v control), discon-
nect the alarm circuit from the output
terminals. Take another reading across
the terminals, and if 6v are now present,
you probably have a short out on the
house circuit. Connect terminals back
to power source and go approximately
half-way down the protective circuit and
disconnect it from the balance. Now
take another reading across the 2 ends
coming from the output. If good (normal
voltage), a short exists between you and

. control

causes an alarm condition.

input terminals. If stili low (or no volt-
age), the short is between you and out-
put terminals. Continue in this manner
until the exact location of the short is
found. Shorts should be a relatively rare
problem, if the system was carefully in-
stalled. A major source would be a sta-
ple, driven in, cutting insulation on the
2 conductors and shorting them.
Shorts may also be found by discon-
necting the circuit from power terminals
and the input terminals also. Make sure
these leads are not touching each other
on either end, and check continunity
only with meter on Rx1 scale, on either
end. Again, break circuit in approxi-
mately its center, and check both ways,
running the short down in this manner
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Fig. 8: Grounds in a supervised system. Since the circuit is floating one causes no
problems, two will short out some part of the system.

(the same as you would have to on a
hot loop type circuit). Remember to first
remove power, and disconnect both
ends, so you don't read back around
and through the end connections (Fig-
ure 7).

Continunity checking can also serve
to indicate the overall condition of a
house circuit. Twist one end of the cir-
cuit pair together (negative to positive)
with NO POWER on the circuit. Check
continunity across other loose ends on
Rx1 scale. Resistance should probably
not exceed approximately 30-40 ohms
on average size protective circuit. A
higher reading would be a good indi-
cation of poor connections. Also, watch
needle on meter a few minutes to make
certain itis remaining stable. If itis mov-
ing back and forth even slightly, it would
serve as further proof of poor connec-
tion(s), as well as a possible swinger.
Swingers will be covered later.

Grounds

Another relatively rare problem on good
installations would be grounds on the
protective circuit. One ground would
generally not affect system operation,
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but two grounds (Figure 8) would allow
current flow to bypass some protected
devices, rendering that portion of the
circuit unprotected.

A ground occurring on both the neg-
ative and positive sides would have the
same eftect as a short. Make sure all
connections and wiring are well insu-
lated, with no bare wire or foil window
tape touching any metal walls or frames.
Grounds may be located by meter on
voltage (or continunity) checking from
one side of circuit to a ground.

Swingers

A swinger is an intermittent, a momen-
tary opening of the closed circuit, that
recloses and does not remain in the
open mode. The system has false ac-
tivated, yet will reset. Needless to say,
the circuit is “technically OK,” at least
for the present, otherwise the system
would not reset. Let us say the circuit
involved is a relatively simple tape/wire/
switch circuit (perimeter circuit) with no
motion detectors, beams, etc., involved.
First, make sure the master control is
changing over to standby power upon
failure of primary 110vac power. Turn

the system on with the protective circuit
closed, and unplug the transformer,
etc., for a few moments, then plug it
back in. Should the system go into the
alarm mode, this is probably the prob-
lem. The standby battery is either dead
or too low to the power system, or not
switching over properly. This would pro-
duce a non-power state during power
failures, allowing protective circuit tran-
sistor or relay to fall out (become de-
energized), and be in the down or alarm
state when power is returned to the unit.
If using tail-end power (such as dry cell
batteries) make certain they are fresh.
Weak batteries may supply enough cur-
rent to initially set up a control input, but
not to maintain it. Remember, batteries
cannot be properly checked with VOM
meter or a voltage scale. Use a loading
type battery tester.

Check overall resistance on the house
circuit as earlier mentioned. Look for
high resistance and/or an unstable me-
ter needle. Visually check the system,
tightening connections along the way.
Especially check window foil tape for
any tears or cracks. Remember, foil is
metal, and will expand with heat and
contract with cold. A fine, hair-line crack
or razor cut may barely touch due to
expansion when window is warm, yet
contract enough to produce a false
alarm when window area cools down
during the night.

A VOM's meter is dampened, and
may not spot an instantaneous open.
Special “swinger checkers” are avail-
able that are made especially for the
alarm industry. They usually operate in
this fashion; take power off the circuit,
disconnect it from the control, and twist
one end together. Connect the other
end to the swinger checker, and go
along circuit gently tapping on switches
and glass areas protected by foil tape,
pulling slightly on door cords, etc. A
momentary opening of the circuit caused
by this action will register on the checker
by light and/or buzzer, with lock-in out-
put. Stop when this occurs.and check
close the area causing activation. If you
do not locate fault visually, bring checker
down to the suspected location and
connect it directly across the window,
etc., again setting up a vibration by tap-
ping area. If the checker activates, your
problem is at or near this location. Pos-
sibly you have a broken wire inside a
door cord, defective switch, poor foil
connection under a take off block, etc.
Don't forget to check the tamper switches
inside the bell or siren cabinet too.
These devices would be subject to out-

side environmental conditions.
continued on page 45
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Computech

Computer aided
troubleshooting

By Walter H. Schwartz

The Computech Computer Assisted Television Repair Data Manual. For more information
circle number 150 on the Reader Service Card.

Your microcomputer can soon be as
valuable a troubleshooting tool as your
test instruments or service data. State
Electronics of Salt Lake City has de-
veloped a computer diagnostic system
called Computech. As used by State
Electronics, and soon to be offered as
a franchise program to others, this sys-
tem is used to not only troubleshoot but
to estimate and sell the repair job to the
customer.

When the set is initially brought in for
repair, the technician uses the computer
in the presence of the customer to de-
termine the likely fault. The technician
answers yes or no to a series of ques-
tions asked by the computer. The com-
puter determines the area of the chassis
likely to be at fault and asks the tech-
nician to select a typical circuit for the
set in question. It then displays this cir-
cuit and indicates the most likely faulty
components, and displays an estimate
of the labor and parts cost for the repair.
All of this information is displayed on a
19 inch television screen for the cus-
tomer as well as the technician. This
diagnostic procedure reportedly takes
less than ten minutes; the estimate
charge is $9.95.

Computech also will be providing ac-
counting, inventory, mailing list pro-
grams tailored specifically for service
operations.

The most immediately useful aspect
of the Computech System is, however,
the computer print out of troubleshoot-
ing problems and solutions. Sold as a

subscription service, updated monthly,
the Computech, Computer Assisted
Television Repair Data Manual, at pres-
ent lists about 6500 symptoms and so-
lutions for most major brands of televi-
sion sets. These symptoms and solutions
are indexed by Sam’s Photofact number
and go back to number 688 (approxi-
mately 1964). Incorporated into this
data is al of State Electronics and sev-
eral other shops' experience as well as
manufacturers information (all contri-
butions are welcome). Also included in
Computech Manual is a selection of ser-
vice procedures, prepared by computer.
These procedures give step-by-step
diagnostics for most problems in most
television receivers, HV through video,
sync, AGC through sound, or vertical.

The editors of ET/D have carefully
reviewed the Computech Manual. It
probably includes the most extensive
short form listing of symptoms/solutions
ever presented for television trouble-
shooting and the service procedures will
probably lead you to a fix for most prob-
lems and give a methodical approach
to assist greatly even if they do not lead
to an immediate repair. And the infor-
mation is added to monthly!

As stated earlier Computech expects
to offer, at the price of a service van, a
franchise for the whole Computech sys-
tem. This wouid include the entire hard-
ware/software package, troubleshooting
system, accounting, inventory, all records,
etc., business management and the right
to use the Computech name.
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PRODUCTS

Function Generator

Circle No. 128 on Reader Inquiry Card
Exact Electronics, Inc. has recently an-
nounced the release of a new 20MHz
100,000:1 Log Sweep Function Gen-
erator with 30 volts p-p output. The
Model 528 has a frequency range of
0.001 Hz to 20 MHz and produces sine,
square, triangle, positive square and
negative square waveforms from the
main generator. The auxiliary ramp is
also available through the main output
amplifier. In the sweep mode the ramp
generator is used to internally sweep
the main generator either up or down
linearly (up to 1000:1) or logarithmically
(up to 100,000:1). The start and stop
frequencies are independently settable
and both may be set and measured us-
ing the RUN/HOLD and TRIGGER/
HOLD positions of the ramp mode
switch. The main generator frequency
can be manually swept linearly up to 3
decades or logarithmically up to 5 dec-
ades using the start frequency outer
dial. A VCF input allows external control
of frequency over a 5 decade range in
the log mode and a 3 decade range in
the linear mode. The start and stop fre-
quency controls are dual function con-
tols providing 10-turn resolution within
a one decade range of frequencies or
single-turn resolution with with band fre-
quency range. As a pulse generator the
Model 528 uses the ramp generator to
trigger the main generator. Square puises
of either polarity, or single pulses of si-
newave, triangle, haversine, or haver-
triangle waveforms can be selected.
Two voltage outputs are provided which
are controlled by the main generator fre-
quency. V:f (voltage proportional to fre-
quency) is a linear of log output which
can be used for X axis drive when
sweeping manually, externally, or with
the internal ramp. A VCF (voltage con-
trolled by frequency) output is always
linear even when the generator is in the
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log mode. This allows a linear X axis
drive when logarithmically plotting fre-
quencies on a semi-log graph. Other
Model 528 features include: +15v of
variable and switchable DC offset, gate,
trigger, pulse, and burst modes; varia-
ble symmetry; variable start phase; 30v
p-p output (15v p-p into 50 Ohms); 80
dB of attenuation; and sync outputs.
Housed in a lightweight aluminum pack-
age the Model 528 measures 31.8 cm
wide x 12.7 cm high x 27.9 cm deep,
and weighs approximately 4.5 Kg.

Semiconductor Analyzer

Circle No. 129 on Reader Inquiry Card
The Parametric Analyzer from UWC In-
corporated is an accessory to any 0s-
cilloscope with X-Y display capabilities.
Due to the manner in which the Ana-
lyzer controls the cathode ray tube's
(CRT) beam positioning, the oscillo-
scope does not impose any specific
bandpass or triggering limitations on the
Analyzer. The Analyzer allows you to
test junction-type devices (such as

Paramatric
Analyzer

diodes, transistors, resistors, capacitors
and integrated circuits), as well as other
discrete devices on a non-powered
board without removing the compo-
nents from the circuit. The Analyzer is
self-contained and includes all neces-
sary test probes and cables to connect
the unit to your oscilloscope. On model
PMA-2 the power cord is permanently
attached to the unit. Model PMA-3 uses
a molded transformer and cord assem-
bly.

Earth Station Modulator
Circle No. 130 on Reader Inquiry Card

Blonder-Tongue Laboratories, Inc. has
recently announced the availability of an
Earth Station Modulator specifically de-
signed for operation with Television Re-
ceive Only (TVRO) satellite terminals
where the audio and video are provided
as separate base band signals. The
ESM-4928 is available for VHF chan-
nels 2-13 and Mid Band channels A-1.
The ESM-4928 is a vestigial sideband

audio/video modulator with crystal con-
trolled visual and aural carriers to min-
imize color beats and audio distortion.
The unit has a calibrated video modu-
lation meter and a true peak-reading
LED audio overmodulation indicator to
assure precise modulation control. The
audio indicator permits adjustment for
optimum sound quality. A video low

pass filter in the ESM-4928 rejects un-
wanted subcarrier frequencies of sec-
ondary satellite services, preventing ad-
jacent channel interference, and a low
loss RF loop-thru diplexer allows higher
output levels with lower distortion when
combining channels. The ESM-4928 is
compact, lightweight (8 Ibs) and can be
mounted in a standard EIA 19 in. rack.
All indicators and controls are located
on the front panel for monitoring and
adjusting.

Satellite Splitter

Circle No. 131 on Reader Inquiry Card
The Ampli-Splitter® TVRO muitiplexing
system from Gillaspie and Associates
provides for separate access of two or
more satellite receivers to the same an-
tenna and low noise amplifier, including
single conversion type receivers utiliz-
ing image reject mixer technology. The
weatherized and shielded Ampli-Split-
ter® contains a 3.7 to 4.2 GHz line am-
plifier, a two-way microwave signal split-
ter with 50dB port-to-port isolation, and
is designed for either up the cable dc
powering of the Ampli-Splitter® and the
LNA, or for separate dc power insertion.
Other independently operating receiv-
ers can be added to the system with
minimum signal loss by cascading Am-
pli-Splitters® along the extended sys-
tem.



Voltage Standard
Circle No. 132 on Reader Inquiry Card

Standard Reference Labs, Inc. has re-
cently introduced a single cell, oven-
ized, solid state voltage reference
standard with guaranteed voltage out-
put stability of 2ppm/year. Typically, its
output changes less than a few tenths
of a ppm/year. Model VTS-101SC/2-10,
which is housed in a all aluminum case
with collapsible prop-up carrying han-
dle, is a rechargeable Gel-Cell battery
powered transport standard. It features
the prime output Vz value of 6.3 volts
nominal and a convenience output of 10
volts. Output is guaranteed to change
less than 0.1ppm for every degree Cen-
tigrade change in ambient room tem-
perature. This solid state voltage stand-
ard reportedly offers several distinct

Alarm systems
continued from page 42

If you do not have such a checker,
and cannot locate trouble with a stand-
ard VOM, turn the system on, having
first disconnected the bell output and
placed a small horn or buzzer across
these terminals. Now go down circuit
tapping and pulling as above. The area
having the swinger should activate the
control, activating the buzzer. This is
also a good method to double check
yourself after having initially found and
corrected what you felt was the prob-
lem. It is possible to have more than
one swinger on the same circuit. Wire
splices (if not soldered) can definitely
be a problem area over a period of time.
All connections must be good and tight.

It is also possible, but only remotely,
that outside RF is false tripping your
master control. The protective circuit
may be acting like an antenna, allowing
RF to get into the master control panel
board. This wouid be most likely caused
by a strong, close by, transmitter, or a
passing police vehicle. Again, this would
be a rare situation. However, should it
be the case, grounding of the master
control chassis should solve it.

Should you suspect the problem is a
defective master control itself, due to

advantages. It produces an output an
order of magnitude higher than previ-
ously possible freeing the user from tra-
ditional worries about thermal voltage
errors and providing a level closer to
that required for practical application. It
can be loaded or even shorted out with-
out damage or long term effects, and
is said to be insensitive to position, vi-
bration, and shock associated with nor-
mal transportation and handling.

Fiber Optic Converter

Circle No. 133 on Reader Inquiry Card

A new fiber optic instrument that con-
verts standard multimeters into fiber
optic power meters has been introduced
by FOTEC, Inc. Called the FOTEC C
Fiber Optic Converter, it can be used
with any multimeter or voltmeter to
measure basic fiber optic system pa-
rameters such as fiber attenuation, con-
nector or splice loss, source power cou-
pled into fibers, or signal level at the
receiver. While designed with the re-
quirements of laboratory fiber optic
measurements as a guide, FOTEC C
is also for field service of fiber optic in-
stallations. FOTEC C can measure sig-
nals in the range of less than 20 na-

circuit checking good, etc., disconnect
protective circuit and replace it with
jumpers on the control terminal board,
simulating a miniature house circuit. If
the panel fails to set up with power ap-
plied, the control is apparently defec-
tive. Also, if the panel fails to activate
when armed, when the jumper is re-
moved, the alarm output mode is prob-
ably defective. If you are unable to make
a field repair, such as cleaning and ad-
justing a relay, the panel will have to be
replaced. Should the external bell or
siren fail to sound upon alarm activation,
don't automatically assume the panel
is defective. Be sure and check bell or
siren and disconnect its incoming wires
and recheck. If no voltage is present,
you have a broken (or possibly shorted)
wire run. Of course if + voltage is pres-
ent here, the bell or siren speaker is
apparently defective.

Now let's assume we have a more
elaborate system. In addition to a pe-
rimeter circuit some form of motion de-
tection is used. The protective circuit
has passed all the swinger checks, and
the master control is apparently func-
tioning properly. ALWAYS check the
perimeter circuit; just because the mo-
tion detector is more complex, don't as-
sume it's the problem.

Troubleshooting time here could be

nowatts to over 2 milliwatts of optical
power with an accuracy of +5%, and
with any signal frequency from dc to
hundreds of megahertz. It can be used

S — 1
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with sources in the 400 to 1100 nano-
meter range, and is easily recalibrated
for various source wavelengths. The
output is a linear dc signal calibrated as
1v/uW or 1v/mW on two switchable
ranges. When used with a 3% digit
DMM, for example, it gives 1 microwatt
resolution on the milliwatt range and 1
nanowatt resolution on the microwatt
range. Auto-zero circuitry include in the
FOTEC C design allows its high accu-
racy to be maintained over a broad
range of operating conditions. FOTEC
Cis portable and is powered by a single
9V 1.5 x 3 X 525in. (28 x 85 x 133
mm.) and weighs 7'z 0z (210 grams).

saved by the use of a zoned control
instrument with lock in alarm indication.
The perimeter circuit would be up one
zone, with the motion detector on the
other. Although more expensive zoned
controls save time service wise by pin-
pointing the source of alarm.

Next month we will discuss the prob-
lems that some of the motion detectors
can lead to and examine digital dialers
and fire circuits. €Tp

OP Amps IV
continued from page 38

by means of the negative feedback, in
this type of active filter, it is called a
“controlled source” active filter.

Still more ...

There are other types of active filters,
and we will discuss them in the last part
of this series ... in order to cover a
basic introduction to the scope and va-
riety of active filters. Some practical ac-
tive filters will be shown, along with in-
formation useful for modifying them for
the reader’s specific needs. We will be
covering low pass, high pass, band
pass, and notch filters. Also to come are
trouble-shooting tips for op amps and
suggestions as to where to obtain fur-
ther information. €Tp
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PRODUCTS

ALARM CONTROLLER
MODEL LKC-50
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Alarm Controller
Circle No. 120 on Reader Inquiry Card

The LKC-50 from Cable Business
Systems is a self-contained alarm con-
troller that monitors burglar, fire, and
emergency pushbutton loops and pro-
vides output signals to local annunciat-
ing devices and to the CableBus SE-5
Alarm Reporting Module. Six pushbut-
tons on the LKC-50 front panel allow the
homeowner to arm and disarm the sys-
tem using a unique three-digit code. If
an unauthorized person tries to break
the code by pressing random combi-
nations, the keyboard locks out and will
not resume operation until a unique
combination of keys is pressed simul-
taneously. The code may also be en-
tered by means of remote six-key panels.
The LKC-50 has slide switches for se-
lecting arming mode and for arming an
interior loop. Arming mode may be
either immediate or delayed. In imme-
diate mode, the perimeter burglar alarm
loop is armed as soon as the code is
keyed in. In delayed mode, there is a
time delay, settable by the homeowner,
before the loop is armed. This permits
the homeowner to key in the code and
leave the house before the LKC-50
starts watching for intrusions. In addi-
tion, in delayed mode, when entry is
made through designated doors, the
LKC-50 does not immediately signal an
alarm. Instead an output signals a soft
“prealarm.” If the disarm code is not
entered during this prealarm delay pe-
riod, the LKC-50 signals a burglar alarm.
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The “interior” switch works in conjunc-
tion with the LKC-50's perimeter loop
alarm. When the perimeter is armed,
activating the “Interior” switch will arm
a second loop in instant mode.

Timer

Circle No. 121 on Reader inquiry Card
Dynascan Corp. has recently intro-
duced a new microcomputer-based timer
for controlling lamps, the Model TC-485.
This new model requires no instaliation
and reportedly for the first time in the
history of light timers, incorporates a
built-in dimmer, eliminating the need for
two devices if you wish to time and dim
a lamp at the same time. Like its pred-
ecessor, the wall-mount timer, the new
table top model offers (1) all solid-state
construction, with automatic program-
ming and up to 48 ON-OFF times in a
24-hour period; (2) manual program-
ming in minutes for pre-setting the ON-
OFF times to a pre-arranged pattern;
(3) use as a conventional light switch
by merely pressing the pushbutton to
override the program (which remains in
the computer memory); (4) ready ac-
cessibility for programming, overriding,
or re-programming. In addition, as in-
dicated above, the Model TC-485 Night
Sentry has a built-in dimmer which per-

mits the user to set the brightness level
desired by merely turning the dimmer
ring on the top of the compact unit. Au-
tomatic programming consists of using
Night Sentry as a conventional ON-OFF
switch for 24 hours, after which the com-
puter memory repeats the pattern of use
daily thereafter—automatically. Manual
programming is accomplished by set-
ting the Night Sentry dial on the bottom
of the unit to the desired ON-OFF times
and entering them into the memory by
pressing the pushbutton on the top of
the unit.

-

CCTV Cameras

Circle No. 122 on Reader Inquiry Card

Crest Electronics recently introduced
its GLC 333 Series CCTV Cameras.
Key features are power line lock, ver-
tical phase, high resolution, low lag, au-
tomatic light compensation, top or bot-
tom mounting. All enclosed in a die-cast
case. All controls are externally adjust-
able including the “tri-focus” system.
The units are designed primarily for se-
curity and surveillance purposes and
are available in 110v, 24v, ac, 12v, dc,
single cable camera system and New-
vicon versions.

Security System
Circle No. 123 on Reader Inquiry Card
The Model E-4 E-Flex Protection Sys-
tem from Stellar Systems utilizes a new
sensor technology (patented) to offer
protection to any perimeter fence or
structure (interior or exterior) which can
utilize the minute flexing of a cable and/
or discreet vibration signatures to pro-
duce an alarm. This would include such
areas as perimeter fences, walls of all
types, and ceilings where movement or
climbing and cut-through protection is
required. Because of the shielded cable
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sensor used, it can be installed on a
chainlink fence, interior or exterior walls.
No special care or treatment of the ca-
ble is required at the terminator end.
Simply dress back ground shield, ex-
pose center conductor, and attach to
appropriate terminal strip points in the
terminator ET-4. The E-4 system con-
sists of an electronic control unit and a
small diameter shielded E-flex sensor



cable. A special and very small electric
signal is generated when the cable die-
lectric is stressed by movement or dis-
turbed by vibrations in certain charac-
teristic frequency bands. These signals
are processed by the control unit to pro-
vide CUT-THROUGH and CLIMB-OVER
alarm outputs. A sensor cable up to
1000 feet can be connected to each
control unit. The cable is then attached
to fences, zigzagged on walls and ceil-
ings or other structures to detect the
abnormal pressure and/or vibrations
when an attempted intrusion occurs.
Unique signal processing achieves a
high order of detection probability while
reportedly eliminating false alarms from
extraneous cable vibration (wind, etc.)
or direct mechanical pick up from non-
intruder sources. Since the alarm signal
is generated by changes internal to the
cable, the system has an inherent high
resistance to external electrical inter-
ference. Separate alarm count and gain
sensitivity settings allow control over the
amount of flexing (signal) necessary to
cause an alarm. The cable is fully su-
pervised against cutting and shorting
when ET-4 Terminator is used and the
control unit is tamper proofed.

Tape Dialer
Circle No. 124 on Reader Inquiry Card

A compact “slave” tape dialer has
recently been introduced by Adcor
Electronics. The Adcor Model NW422
features a tape drive mechanism with
a high-torque constant speed motor and
a unique anti-tape-foul device that re-
portedly prevents the tape from sticking

or wrapping around the pinch roller. The
dialer can monitor two separate alarm
systems with normally open or applied
voltage tripping. Momentary (self-latch-
ing) or sustained (automatic self-abort)
tripping options are field selectable by
channel. In-band dialing techniques re-
sults in a clear, highly intelligible voice
message. Dialing can be touch tone or
rotary. Up to 5 calls may be recorded
on the six-minute tape. The dialer also
has a memory circuit so that all calls on
both channels will be made in the event

both channels are tripped. A terminal
has been provided for a cancel-call fea-
ture permitting manual abort by mo-
mentary contact. Heavy-duty line-sei-
sure and dialing relays have an 1800v
standoff rating to guard against damage
from voltage surges on the telephone
line. The Adcor Compact Tape Dialer
Model NW422 operates on 12v direct
current but may operate on 6v using the
model CV6 voltage converter. The cab-
inet size is 7.5 in. wide by 10.5 in. high
by 3 in. deep.

Enclosure
Circle No. 125 on Reader Inquiry Card

A housing which utilizes structural
foam molding technology, the VB00OOH,
from Vicon Industries, is reportedly im-
pervious to the effects of weather. De-
signed for high impact strength and du-
rability, the VBOOOH Enclosure reportedly
provides maximum CCTV camera pro-

b

tection. Accessories for the VBOOOH in-
clude: A thermostatically controlled
heater and blower, a remote controlied
window wiper and washer, and tamper-
proof locks and security latches.

Intrusion Detector

Circle No. 126 on Reader Inquiry Card
Raytek, Inc., recently announced the
introduction of the BiSpy 4080 passive
infrared intrusion detector for residence
or office. Measuring 4z in. square, this
new detector is the smallest yet to utilize
Beta Logic circuitry and infrared tech-
nology. This reportedly makes the BiSpy
4080 extremely effective in rejecting
false alarm stimuli, including radio fre-
quency interference, hot or cold moving
air, rapidly heating surfaces, stray light
or vibration, while providing excellent
intruder detection. Designed to mount
on walls or in corners, the BiSpy 4080
is easy to install and unobtrusive in

home or office. The unit includes an
optional battery for four hours of standby
operation during power failure and fea-
tures 40 ft. x 40 ft. coverage.

Glass Break Sensor
Circle No. 127 on Reader Inquiry Card
Ademco has recently introduced the
new No. 9701 Glass Break Sensor, an
electronic device which solely detects
intermolecular noises which occur in
glass as it is breaking. The No. 9701
contains electronic discriminating cir-
cuits which reportedly “hear” noises
only in the 100Hz to 1MHz range. This
precludes the sensor from causing faise
alarms due to common shock, vibration,
temperature variance, etc. The sensor
protects up to 120 sq. ft. of one contin-
uous piece of glass and automatically
resets after each alarm.

IT PAYS TO COMPARE

SPECIAL

IN ORDER TO GET THIS SPECIAL YOU
MUST TELL US YOU SAW THIS AD.

GENERAL REPLACEMENT  MIN 10/TYPE

TYPE REG SALE | TYPE REG SALE
PRICE PRICE PRICE PRICE

123A 132 0.45 | 1874 250 1.10
128 175 0.70 | 192 1.80  0.60
129 1.85 0.80 | 193 1.86  0.60
130 380 1.20 | 196 270 090
152 220 1.00 | 198 265 1.25
153 250 0.80 § 238 15.75 4.00
159 153 0.55 | 280 630 3.00
163A 1075 4.20 | 291 249 130
165 1350 3.15 | 292 282 140
186A 229 1.00 { 310 955 5.00

ORIGINAL JAPANESE MIN 10/TYPE

TYPE SALE TYPE SALE
’SA699A  0.60 AN2140 1.60
2.90 BAS521 1.80
0.95 BAS32 1.80
LA4051 1.60
LA4420 1.70
LA4430 1.80
M51513L  2.20
STK0050  7.00
TA7203P  1.60
UPC1181 2,20
3.90
PLETE CATALOG —
+~ 1500 types original Jap. IC's & TRS
+~ 1000 types of general replacement
+ Other parts for TV, stereo, etc.
ELECTRONIC PARTS SUPPLY
P.0. BOX 5356 BERKELEY. CA 94705
TOLL FREE: 800 227-0104
IN CA. AK.HI. 415 532-2711
C0O0. PREPAID. M/0D. VISA, M/C
BASIC SHIPPING CHARGES §2.50
Circte No. 106 on Reader Inquiry Card
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258507
258633 1.10
25C1306 1.10

25C1308  2.50
25C1986  1.80
250313 0.70
250613 0.80
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CLASSIFIED

RATES: 60 cents per word (minimum charge, $20).
Bold face word or words in all capital letters charged
at 85 cents per word. Boxed or display ads charged
at $75 per column inch (one Inch minimum).
Agency commissions will be given only when cam-
era-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, ELEC-
TRONIC 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.

SCHEMATICS - LIBRARY SERVICE. One
month rental fee $2.25. Membership card
$10.00. ALL RIDERS manuals and SAMS
available for your use. THE TV SHOP, 530

Minnesota Ave., Fallbrook, California 92028.
(Telephone 1-714-723-1302). 1/82

BUSINESS OPPORTUNITIES

For Sale: Zenith Sales and Service shop
near major highway, complete with truck. 5
minutes to beach in Los Angeles area.
$25,000 plus inventory. Call Jim, 213-375-
2233. 10/81

MECHANICALLY INCLINED INDIVIDUALS
Assemble electronic devices in your home.
Knowledge or experience not necessary. Get
started in spare time. Turn your spare or full
time into cash. No investment-Write for free
details. ELECTRONIC DEVELOPMENT LAB,
Box 1560B, Pinellas Park, FL 33565. TF

Long established T.V. service business in
excellent central Oregon Coast location.
Complete tools and equipment for 2 techs.
Long lease available. $50,000 inventory and
equipment at wholesale. Owner retiring. Ideal
husband and wife operation. Price set to sell
at $35,000. OREGON REALTY ASSOCI-
ATES, Box 28, Depoe Bay, OR. 97341
(503)765-2131. 11781

TV Business in Central City, NE. COM-
PLETE! Small town, agricultural community.
Great Potential. Inventory, building, truck
and records $45,000. Central Farm Devel-
opment Co., 308-946-3263, Box 275, Central
City, NE 68826. 11781

PACIFIC BEACH, SAN DIEGO 17 years
established TV rental and repair business.
Main street shopping center, $16,500. For
details call 1-714-274-4161 or write shop
owner TELSTAR TV, 1476 Garnet Ave., San
Diego, CA 92109. 1181

OSCILLOSCOPES SPECIAL SALE-HP &
TEK, S50MHZ DUAL TRACE, $595. reg.
$695. Limited Quantities. Reconditioned,
Calibrated, Guaranteed. Free Catalog. A-OK

ELECTRONICS, 1445 NW. 9th St., Home-
stead, FL. 33030. (305)247-6349 1181
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OCTOBER SPECIALS, RG-59/U Coax Ca-
ble-7¢/Ft., F Type Connectors-F-59 with sep-
arate ring-15¢ Ea., F-59A ring attached-20¢
Ea., F-81 Barrel-30¢ Ea., F-61A Chassis
Mount-28¢ Ea., F-71B Double Male Coupler
$1.60 Ea.,, BNCF BNC Male to F Female
Adapter $3.30 Ea., 75-300 OHM Matching
Transformers-55¢ Ea., Coax Splitters-2 Way
$1.50 Ea., 3 Way $2.20 Ea., 4 Way $2.80
Ea., 300 OHM Couplers-2 Set-$1.95 Ea., 4
Set-$2.20 Ea.-C.0.D. ADD $1.50. CZ Labs
55 Railroad Ave., Garnerville, N.Y. 10923.
(914) 947-1554. 11/81

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 393ETO Bethpage NY
11714. TF

UHF Varactor Tuners with Internal AGC
$17.95 Dealer Net plus Shipping and C.0.D.
Charges. Brand new units, Schematic draw-
ing with each order, Channels 14 through 83,
Output channels 2 and 3. Dimensions: 2.28"
X 3.78" X 1.05" and 75 ohm. United Tuner
Service, 1201 West Second Street, Bloom-
ington, IN 47401 812-339-2179. 1081

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.

FREE CATALOG OF ELECTRONIC DE-
SIGNS. Radio, Audio, Telephone, Self De-
fense & Surveillance. Peter-Schmitt Enter-
prises, #117, Box 07071, Milwaukee, WI
53207. 1081

SAVE BIG BUCKS!! MOST POPULAR B&W
YOKE (Y105)—$9.95 each/3 for $27. Terms
C.0.D.; UPS. NORFOLK ELECTRONICS,
P.O. Box 91, Garnerville, NY 10923. 914-
947-1501/1502. 10/81

TV ANTENNAS and accessories. Special
coax designs solve problems, eliminate twin-
lead and baluns. Buy direct. Write for list.
Tele-Comm, Box 2910, Station A, Cham-
paign, IL 61820. 10/81

TV AND RADIO TUBES 49¢ 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

RAMPART SECURITY SYSTEMS DEAL-
ERS' sales are booming. The Rampart Dealer
Program offers ENORMOUS PROFIT PO-
TENTIAL PLUS EXCITING RESIDUAL IN-
COME. Our success and reputation are a
result of a total business format approach for
the residential, small commercial market.
Product, marketing and management train-
ing with complete backup has made success
a reality for over 50 dealers. No experience
necessary just a strong desire to succeed.
NOW IS THE TIME TO DIVERSIFY. Invest-
ment only $12,500 backed by inventory. Call
Franchise Director collect (215) 752-2210 or
write RAMPART INDUSTRIES, INC., 1 Ox-
ford Valley, Suite 317, Langhorne, PA
19047. 10/81

FOR SALE: Electronic test instruments in
excellent condition; Hickok 532 30mhz os-
cilloscope; Hickok 257 rf. gen; Triplett 630NS
VOM,; Triplett 801 TVOM,; Data Precision 175
DVM; Data Precision 5740 timer/counter;
Heath 3121 curvetracer; much more! Cail:
607-871-2451 or write: RANDALL CON-
SULTANTS, R.D. #1, Box 47, Arkport, New
York 14807. 1181

FREE speaker catalog! Woofers, mids,
tweeters, hardware, crossovers, grille cloth,
plans, kits, information, much more. Discount
prices. UNIVERSAL SOUND, Dept. ET,
2253 Ringling Bivd., Sarasota, FL 33577,
(813) 953-5363. 182

NEED A 4700 MFD AT 50 WV? NORFOLK'S
got it at the right price—$3.95 each—f.0.b.
Garnerville, NY 10923. 1081

2SC1172B HORIZONTAL OUTPUT EQUV-
ECG 238, 20 LOT $1.75, ECG 165 BULK
20 LOT $1.75, 2SC1308K BULK 20 LOT
$1.75, MICRO-WAVE KIT COMPLETE $149
(3 LOT-$300) WITH CABLES, CLAMPS
CONVERTER FULL WARRANTY. RED-
COAT ELECTRONICS, 66-15 THORNTON
PLACE, FOREST HILLS, NY 11374. 212-
261-9479. 11/81

SIMPLE SIMON

7+ 11 PART KITS

MITSUMI
UHF
TUNER

PRICE

$34.95

', “,7/ Freq. Range UHF 470 ,882 mHz
=1

Channels 14-83 Output Chan 3

1 VT1-SW  Varactor UHF Tuner Mooel UES-AS5F $34.95

2 CB1-SW Printed Circutt Board Pre-Drilled $18.95
3 TP7-SW P.C.B. Potentiometers 1-20K. 1-1K &
5-10K OHMS . 7-preces. $5.95
4 FR35-SW Resstor Kit e W, 5% Carbon film. 32-pieces $4.95
5 PT1-SW Power Transformer PRI-117VAC. SEC-24VAC
250MA $6.95
6 PP2-SW  Panel Mount Potentiomers & Knobs 1-IKBT &
1-5KAT W/Sw $5.95
7 SS14-SWIC's-7 ea., Dodes 4 ea.. Regulators 2 ea
Heat Sink 1 ea $29.95
8 CE9-SW Flectrotytic Capacitor Kt 9 ea $5.95
9 CC33-SW Ceramic Disk Capacttor Kit SOW.V. 33 ea $1.95
10 CT-SW  Vanable Ceramic Trmmer Capacttors 5-65PF0
6ea $6.95
11 L4-SW  Coil Kit 2 ea., 18 MHS. 1 6a. 22 MHS
Inductances-prewound and 1 ea. T37-12 Fermte
Tond Core with 3 1. of #26 Wire $5.00
12 ICS-SW 1.C. Sockets Tin Inlay 5ea. 8 Pn
2€a 14 Pn $1.95
13 SR-SW  Speaker Oval 4x6" & Prepunched
Wood ure
14 MISC-SW Misc. Parts Kit Inciudes Hardware, 6/32 & 8/32
Nuts & Boits, H.U. Wire, Ant. Terms. DPOT
ANTSW.. Fuse Fusehoider etc $9.95
*When Orgening All ttems 1 Thru 14 Total Price $139.95
ANTENNA & ACCESSORIES
STVA-1-STV Yag Anfenna 13.50B. 750HM, CHN 42 Thry 54 . .$9.95

STVA-2-STV Yag Antenna 13 508. 75 0HM, CHN 20 Thru 28 . . .$9.95
CX-75 Coaxial 75 OHMS Low Loss
$.12 P/FT

F-59 Cowal Connectors ea 3.

oM, 39
TR =Y
MT-1 Special UHF 75-300 OHM Man:n:g
Transtormer ea $1.
At ingoor VHF-UHF Antenna Ampltier with Power
Supply 300 OHM IN & Out. ABT 13Db gan .$19.95

Min. Order Amount is $19.95. Add 10% Shipping and
Handling Over $40.00 Add 5% Catalog $1.00
Mail Orders Only
SIMPLE SIMON ELECTRONIC KITS
Calit. orders mait to
3871 S. Valley View, Suite 12
Las Vegas, NV 89103
(702) 322-5273

Other orders mall to
11850 S. Hawthorne Bivd., Hawthorne
California 90250, Tel: (213) 675-3347

VISA — MASTERCHARGE ACCEPTABLE




Lowcost MATV/CATV equipments,
needles, antennas, audio cables, speaker
wires, tools, batterles, fuses, tapes, power
cords, modular telephone accessories,
transistors, connectors, switches, free
catalog. 212-897-0509. D & W, 66-19 Booth,
Rego Park, NY 11374. 11781

FOR SALE: TV Repair equipt. and inventory.
List of inventory and equipt. available on re-
quest. Closing out a shop. Contact Don at
The Silencer Shoppe, 3022 Sycamore Ave.,
Kingman, AZ 86401. Tel: 602-757-4744.

CABLE TV DESCRAMBLERS, CONVERT-
ERS, Amplifiers and Couplers. Microwave
and Satellite TV Systems. Closed Circuit TV
for home or business security. For informa-
tion send $2.00. G and G Electronic Sup-
plies, P. O. Box 188, Sidman, PA 15955.

TEST EQUIPMENT Used Test Equipment
Including Low Freq. Scopes 400D'S, 5008'S,
WOW Fiutter Meters, Variacs, Sola’s, Hi-
Pots and more. Send Inquiry or Call for Com-
plete List with Prices: Fabrication Industries,
6701 Seybold Road, Suite 113, Madison,
Wisc. 53719. 608-274-6960. Attn: Bob
Sutton. 1081

Collect your over-due bills for a nominal ser-
vice charge. NO collection fees. Satisfaction
guaranteed. Free information. Charles S.
Johnson, Box 78, Colo City, Ariz. 86021.

MICROWAVE TV SYSTEM

@ Precision 25" Parabolc Antenna
@ Prebut Converter and Preamp
® Assembied Power Supply

@ Low-loss Coaxal Cables

@ One Year Warranty

® Completely Butt and Tested

i i

\ $280.95 DATA SERVICE CO. .
\. R 3110 Evelyn Street
$5.00 shipgung Rosewville. MN 55113

612-636-9469

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  71F

For Sale-Sam’'s Folders 48 thru 1121 near
complete $2.00 each ($1.75 take all) prefer
sell complete. Bowman's, 106 W. Grant,
Shenandoah, fowa 51601, 712-246-2705

Sams #1-1570 Cabinets AR-19-AR217
MHF32-75 TR7-177 TSM25-154 All for
$1,500.00 you pickup. Used Equipment $5.00
and up. Full line old Hicock-1077 $75.00
1077B $150.00 Liquidation of Complete Ser-
vice Shog. Neison's TV, 1801 Nelson Road,
Westminster, Maryland, 21157 Phone (301-
848-1433) 1081

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

Sams photofacts 1844 to current, complete
set Audel and Tab service manuals, small
quantity parts, some test equipment. Ted
Bazzell, 2821 Vista, Hobbs, NM 88240. 505-
392-4493. 10/81

ELECTRONIC catalog. Over 4,500 items.
Parts & components. Everything needed by
the hobbyist or technician. $2.00 postage &
handling, refundable with first $15.00 order.
(Foreign $4.00 U.S. funds). T&M ELEC-
TRONICS, 474 East Main Street, Patch-
ogue, NY 11772. (516) 289-2520. 1081

PRINTED CIRCUIT BOARDS

—We manufacture PC Boards from your artwork
—we can handle any size order
—only 25¢ per. sq. in. single side-30¢ double side
~drilling and tin plating at no charge
send check or money order to

International Circuit Company
903 Tyter Avenue, Dyer, Indiana 46311
(219) 865-9925

NEED A 470 MFD AT 75 WV (RCA
#134179)? Norfolk got a replacement 470
mfd at 80 wv, pc at the right price—$2.00
each/10 for $19.00—f.0.b. Garnerville, NY
10923. 10/81

SENCORE CB-42 automatic CB analyzer
$595.00; never used. In factory carton with
warranty card. Heinz TV, 730 N. 81, Lincoln,
NE 68505. 402-464-0197. 1181

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

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, llinois 60634, ph. 312-545-
6667. 981

TV TROUBLE ANALYSIS TiPS. Over 300
symptoms/remedies by circuit area. Tough
ones | found in years of servicing. 6.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.

“QUALITY ELECTRONIC PARTS AT
WHOLESALE PRICES.” ELECTRONIC
DEALERS AND HOBBYISTS! Send your
name and address for *free catalog' and
be placed on mailing list for monthly specials.
Free technical assistance available with or-
der! R. L. Miller, Box 391 Bay Station, Dept
ETOD 4 Brooklyn, NY 11235 TF

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

WANTED: PICTURE TUBE REBUILDING
EQUIPMENT working or not. Write or call
Atoll Television, 6425 Irving Park, Chicago,
llinois 60634. Phone 312-545-6667.  9/81

“Not too long ago
I'was speechless.
Now Im teaching Ben
how to talk”

P

Donald Stevenson Benjamin Evans

Don Stevenson
had cancer of the larynx
(voice box). He's now
cured and talking again.
And helping other
people who had the
same cancer learn how
to talk again.

Cancer of the
larynx is one of the
most treatable cancers.
If discovered in time,

9 out of 10 patients are
curable. Of these, two-
thirds learn to speak
again, thanks to a
rehabilitation program
of the A.C.S. Early
detection and prompt
treatment can save your
life and your voice.

American Cancer Society
2,000,000 people fighting cancer.
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ATTENTION
TECHNICIANS

JOB OPENINGS

MONTHLY TECHNICAL
TRAINING PROGRAM

BUSINESS MANAGEMENT
TRAINING

LOW COST INSURANCE
CERTIFICATION
TECHNICAL SEMINARS

All of this in a nonprofit
international association
for technicians

FIND OUT MORE:

7046 DORIS DR.
INDPLS,, IN. 46224

OPTIMA VALUE SALE

TO ORDER CALL TOLL FREE 1-800-327-0224
G.E. SYLVANIA, ZENITH 75% Off LIST NEW-BOXED

3A3 5for$11.88 6HVS 5for$26.19
6BK4 5 for $22.06 6JE6 5 for$24.75
6CJ3 5for$11.06 6LB6 5 for $23.81
6FQ7 Sfor$ 9.19 6LF6 51for $24.75
6GF7 5 for $16.06 17J28 5for$12.94

6GH8 5for$ 9.38 38HE7 5for$22.69
All Tubes Not Advertised, Write in at 75% oftf
list. Sleeves Only. Singles 72% off list.
TRANSISTORS & I.C.'s . . . MIN.5 3 Year Guarantee
2S5C1172 Toshiba  $2.95 1166BA521 $1.25

2SC867A Sony $3.95 28C1172B  $1.95
SG613 Sony $6.95 2SC1308K  $1.95
TA7222 Toshiba $1.50 2SC1358A $1.95
TA7204P Toshiba  $1.00 165 $1.95
TA7205P Toshiba  $1.25 238 $1.95
REPLACEMENT FOR ECG
130 $ .75 196  § .59 791 $1.50
152 $ .49 197 § .59 792 $1.50
153 $ .49 230 $2.84 793 $2.00
17 $ .59 291§ 95 808 $1.50

182 $1.50 292 § .95 819 $1.50
183 $1.50 329 $1.60 822 $2.00
186 $ .55 712 $1.00 820 $2.00
195A § .75 731 $1.00 1167 $1.95

ZENITH, RCA & SYLVANIA MODULES
9-79 $ 295 145256 $11.56
9.92 $ 8.95 145262 $18.95
9-147 $10.50 Rep. ECG500A § 9.95
150-190  $12.95 Rep. ECG523 $13.95
138697 $13.23 Rep. ECG526 $14.95

139546 $17.36 32-:39202-3 $14.95

141154 $19.60 32-43068-1 $14.95

141427 $19.33 32-41658-3 $14.95
GENERAL

VEHO070 & 076 VIDEO HEAD .$49.95@

2 Amp 1000 PIV
3Amp 1000PIV . . ..
STEREO Y ADAPTER " .10tor$ 4.90
9 ft. 59U F-F 99¢ 101t 59U F-F$ 1.09
Ouantity Prices Available
Letters of credit and all checks placed on deposn
with Bank ot Hallandale, FL. VISA/Bank Americard
& Master Charge accepted. Min. order $75. FOB
Dania, FL. Catalog $3, refundable upon order

100 for$ 8.00
100 tor $15.00

SEND CHECK OR MONEY ORDER TO:

OPTIMA ELECTRONICS
2022 Tigertail Blvd., Dania, FL 33004
Phone (305) 820-3550
TOLL FREE 1-800-327-0224
Circle No. 111 on Reader Inquiry Card
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LIVEA
LONGAND
HEALTHY
LIFE

I plan on living a long and
healthy life, so | get
regular cancer checkups.
Call or write your local unit
of the American Cancer
Society for a free
pamphlet on their new
cancer checkup guidelines.
Because if you're like me,
you want to live
ong enough to do it all.

AmericanCancer Society

This space contributec as a public service



Tuners To Go

Now you don’t even need to wait a single day
for delivery of quality rebuilt PTS tuners.
They're ready and waiting for you!

Pick up a carry-out wherever you see

the EXPRESS TUNER EXCHANGE sign.

Sure beats waiting.

Circle No. 113 on Reader Inquiry Card

ﬁ PTS ELECTRONICS, INC,

'!\ General Headquarters: P.O. Box 272
iiaasiisstas Bloomington, IN 47402




22 Megohm

Input Impedance

12,000 Hour Continuous
Battery Life

Insta-Ohms? Visual
Continuity Indicator

In-Circuit Resistance

Measurement

2002 Low Resistance
with Zero Adjustment

Audible Continuity
On-Oft Switch

True RMS Select Switch
for ac only or ac+dc

QQ— 10 Amp ac/dc

in-Circuit Diode/

Transistor Test Function

1500vdc/1000Vrms
Overioad and

440 Vdc/Vrms Resistance

Temperature Probe Input
(—20°C to +1265°C)

Introducing the TECH 360

DMM. Never has it been
s0 easy to do so much for

Beckman’s TECH 360 bench
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex
waveforms with True RMS AC func
tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.
12,000 hour battery life
Designed for ultimate ease of
operation, the TECH 360 delivers
12,000 hours continuous service (up

to 4 years of normal use) from stan-

dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs
is eliminated.

The TECH 360 is available
for just $289 (U.S. only), including
hatteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessortes, call your local distrib
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, inc., Electro
Products Group, 210 South Ranger
Street, Brea, California 92621.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench
portable DMMs.

BECKMAN

Circle No. 101 on Reader Inquiry Card



