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Horizontal Output
Transistor

MCM, one of the nation’s top Japanese semiconductor importers also has a warehouse full of
popular TV & Stereo replacement items ready to ship UPS anywhere inthe U.S. Just call either
toll-free hotline for immediate delivery.

Minimum order of 10

PART #:

2SA747A
A909
A1075
A1106
B555
B618
B688 2.60
B706A 6.40
C458 .30
C867A 4.80
C1114 4.40

10-29
$ 5.40
8.60
4.95
4.00
4.20
2.30

PART #:
2SC1116
ci11728
C1306
C2581
D386A 1.40
D425 3.20
D478 .90
AN214Q 2.10
BUY69A 4.40
DM98 7.40
GH3F 1.40

10-29
$ 3.80
3.60
1.45
4.00

PART #:
HA1342
LA1365
LM4558
M51515
MRF455
S$G613
STKO0050 7.40
TA7205 1.80
TIP31C .90
UPC1025 2.10
2N3055 1.20
2SK30A .50

10-29
$ 270
2.00
1.90
4.00
17.80
7.40

CATV Parts and Accessories

—atlow, low MCM Prices.
F59 TVT-1 TVI

Get the whole
MCM Parts-Saving
Story.

Connector

+ For use with 59-U
Cable

+ Ferrule Included

Matching Transformer

+ UHF/VHFIFM 75-300
Ohm matching
transformer

+ “F" Type input, 300
Ohm twinlead
output

Interterence Filter

+ Reduces inter-
ference caused by
auto ignition, CB's,
neon signs, etc. Order today and

» Connects between
set & antenna ge‘ our 64 page

K catalog free!

/

= ‘4‘:

$13% per 100 18°¢ 55 65 65¢ 80

SPL-702 JB-2 JB300
UHF/VHFIFM Splitter Deluxe Coaxial Switch Coaxial Switch

+» 750hm + AIB switch for CATV, + Quick selection from

+ Three way splitter MATV, MDS, STV & TV antenna & cable
wi(F59 connector VCR applications
+ Double backed tape
included for easy
y/? instatlation
ﬂ’
5435

to VCR or other
sources

+ 2-Input, slide type A/B
switch for CATV
MATV, MDS, STV &
VCR applications

CALL OURTOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY!
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Ohio Watts Line

ELECTRONIC PARTS

National Watts Line

858 Congress Park Drive, Centervilie, Ohio 45459

Circle No. 108 on Reader Inquiry Card



~_ READER SURVEY

Here is the part of the ET/D survey which couid not be tabulated
reliably because of missing numbers on the September return
card. Please do us—and hopefully yourselves—a favor and
answer the questions again. These are those very important
questions about what you would like to see in ET/D, what
you need, and what you expect to need, in the way of technical
information. Answer carefully; what you see in ET/D may
depend on your answers.

Thank you.

Walter H. Schwartz

Amount of coverage desired

Indicate the amount of coverage in ET/D you prefer for each
of the items listed in 1-31. Circle either 1, 2 or 3 opposite the
item number on the answer card.

none OK more
1. TV circuit theory 1 2 3
2. TV troubleshooting 1 2 3
3. Test instrument operation
and applications 1 2 3
4. Electronic security systems
theory and installation
techniques 1 2 3
5. Minicomputers 1 2 3
6. Tape player/recorder
theory/troubleshooting 1 2 3
7. Communications
equipment theory and
troubleshooting 1 2 3
8. systems theory
and installation techniques 1 2 3
9. Audio circuit theory and
troubleshooting 1 2 3
10. Medical electronics theory/
troubleshooting 1 2 3
11. Industrial control
electronics theory and
troubleshooting 1 2 3
12. Basic theory of solid-state
devices 1 2 3
13. Record changer servicing 1 2 3
14. Auto radio troubleshooting 1 2 3
15. Business management 1 2 3
16. Service shop operation 1 2 3
17. Manufacturers' service tips 1 2 3
18. News of the industry 1 2 3
19. Association news 1 2 3
20. New products 1 2 3
21. Merchandising and sales
techniques 1 2 3
22. TEKFAX schematics 1 2 3
23. Test instrument report 1 2 3
24. Appliance servicing 1 2 3
25. Video disc/tape 1 2 3
26. Satellite TV 1 2 3
27. Teletext 1 2 3
28. Telephones, cordless/
standard 1 2 3
29. Video games 1 2 3

w

0. Articles about other service

shops 1 2 3
31. Articles about other

electronic dealers 1 2 3
32. | use TEKFAX

1) Regularly

2) Occasionally

3) Seldom

4) Never 1 2 3 4
33. I have an FCC

radio operator's license 1) yes 2)no
34. | have an amateur radio

operator's license 1) yes 2)no

® Legal aspects of the

security business

® Satellite TV reception

® Setting service rates

® Annual index

\

T
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L
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It was twenty-five dollars for fixing the set. The other fifty is
for explaining how | did it.
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INDUSTRY

REPORT

Photovoltaic Power Systems
Market To Reach $1 Billion

by Decade End

Some 90 companies around the world
will soon manufacture, assemble, and
market photovoltaic components and
systems. The result, according to @ ma-
jor new analysis on the outlook for solar
energy, will be the creation of a $1 billion
industry worldwide by 1989.

That includes $300 million for pho-
tovoltaic cells alone, which is nearly tri-
ple that from the $120 million market for
this year, projected by Frost & Sullivan,
Inc., publisher of the comprehensive
273-page study. “Photovoltaic installa-
tions will be as common then as air con-
ditioning is today,” the study says.

F&S adds that the need to service
photovoltaic installations will have cre-
ated a $50 million service industry by
1990. Likewise, as plant capacity to
manufacture solar cells expands, ad-
ditional markets will be created for both
cell production and testing and system
assembly equipment. “These markets
will also attain levels measured in the

hundreds of millions of dollars,” the F&S
report says.

Fueling this growing worldwide mar-
ket will be continuing steep declines in
the cost of photovoltaic cells that gen-
erate electricity directly from sunlight—
specifically, in terms of installed cost,
from $10 per peak watt to less than one
dollar. Also, energy conservation effi-
ciency, now at about eight percent, will
increase to an average of 10 percent
during the decade.

These figures, moreover, are based
on the use of single crystal silicon cells
in flat-plate modules. If thin film tech-
nology comes to the forefront, then the
economics suggest even greater mar-
kets than those projected. “Thin film
cells, because they are simple to man-
ufacture, would be very inexpensive,”
F&S points out.

Residential units, though limited pri-
marily to new construction, will com-
prise the largest market segment. Pho-
tovoltaic sysytems here will be typically
roof mounted and ranging between 2
and 2.5 kw peak power. Most interest-
ing, they are likely to be owned, in-
stalled, and maintained by a third party,
probably an electric utility.

Commercial-industrial-institutional
systems, which will be about 100 kw
peak power in size, will be used in heat-
ing, as well as to generate electricity.

Utility systems will range in size from

10 to 10,000 Mw peak power and be
dispersed near major load centers. De-
signs for this application will be either
of flat-plate photovoltaic cells or con-
centrating systems that employ dish or
trough solar collectors.

Remote units will range from a few
watts, when used to power unmanned
equipment, to several Mw peak power
to serve an isolated community.

Meanwhile, the oil-rich countries in
the mid-East will attempt to acquire so-
lar technology “lock, stock and barrel”,
preparing for the day when their oil wells
run dry.

Alabama Alarm Association Sets
Security Exposition

The Alabama Alarm Association will
host the first annual Southeastern Se-
curity Exposition at the Birmingham
Hyatt Hotel, Birmingham, AL, January
13-15, 1982.

According to the Association’s Pres-
ident James B. Brothers, “The Alabama
Association feels there is an unmet
need in this part of the country for a
forum at which alarm and security deal-
ers can have an opportunity to have a
hands-on experience with the latest
products and technology in our industry.
The Southeastern Security Exposition,”
notes Brothers, “will give members of
the alarm industry in the Southeastern
United States just such an opportunity.”

PERFORMANCE PROVED
MAGNETIC CONIACTS

e proved. '

They eliminate costly service

atch
any decor.

calls and disrupting
false alarms. Not subject

to sticking or freezing

and ruggedly designed for

a life expectancy of
10,000,000 cycles.

Easily and quickly

installed and come complete
with all mounting hardware
including spacer and cover.

Low current switching
superiority make them

ideal for solid state systems.
Biased high security

model available

Send for Sentrol

“Product Information Bulletin”
or call

Toll Free

1-800-547-2556.

LISTED

—
_
F—————
—_
—
——

Al
i

\Il|l&

SENTROL

10831 S.W. Cascade Bivd. Portland, OR 97223 Phone 503/620-8540
BUILDING THROUGH EXCELLENCE
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Facilities at the Birmingham Hyatt
Hotel will afford up to 50 exhibit booths,
plus seminar and social areas to round
out the two-day event. The exposition
will open with a Reception in the Exhibit
Area on Wednesday, January 13, at
6:00 p.m., and conclude with a “walking
lunch” through the exhibit hall at noon
Friday, January 15th.

In addition to the exposition and so-
cial opportunities, a special half-day op-
tional seminar is being planned to ad-
dress the educational needs of exposition
attendees. An announcement of the
seminar leader and program will be
made shortly.

An exhibitor's prospectus and other
information on the Exposition can be
obtained by calling or writing:

James O. Yeaman, CAE

Executive Director

Alabama Alarm Association

P.O. Box 4277

Montgomery, AL 36101

205-834-2001

The Electronic Newspaper

New home information systems have
made the electronic newspaper a reality
already, according to a report from In-
ternational Resource Development inc.
During the 1980's the market for elec-
tronic newspaper services will grow to
more than $500 million, divided about
evenly between consumer-oriented and

business-oriented services, the report
predicts. However, the news services
will be used by only a relatively small
percentage of the population—in gen-
eral, those who have viewdata equip-
ment or home computers.

Very little impact is expected on the
paper versions of newspapers; the study
indicates that more than 90% of news-
paper readers will continue to buy their
news in paper form. The real potential
for the electronic news products lies in
providing information in greater depth
than the regular newspaper provides.

According to the report, the (scant)
evidence available to date on consumer
acceptance of such news products in-
dicates that they will be profitable only
to suppliers who ailready have an elec-
tronic news room of the type already in
use by many U.S. newspapers. When
the electronic newspaper is a byproduct
of the electronic newsroom, the impact
on the newspaper's profitability can be
significant. In one example cited in the
IRD report, newspaper profitability could
be boosted as much as 40% by the suc-
cessful marketing of electronic news
products.

Because electronic news products
are relatively easy to derive from elec-
tronic newsrooms, it is the newspaper
companies which are expected to dom-
inate the future market for electronic
news products. However, the report ex-

amines the possibility that Ted Turner's
Cable Network News, or perhaps the
rival Westinghouse news network, will
also compete in the delivery of elec-
tronic newspaper products.

In addition to the mainstream elec-
tronic news products, the report predicts
the evolution of some “boutique™ sup-
pliers of news on specialized topics, in-
cluding sports and hobbies. Some bou-
tigue news operations may specialize
in off-beat or “kinky" news stories, oth-
ers may focus on Hollywood gossip.

Strong growth is also predicted in the
market for electronically-delivered
newsletters for business subscribers,
and for news research databases. The
report points out that the business mar-
ket for electronic news products is in a
more advanced stage of development
than the consumer market, and already
accounts for more than $40 million in
annual revenues to suppliers, com-
pared with less than $1 million for con-
sumer products.

NATESA Friends of Service
Award to RCA

The National Association of Television
& Electronic Servicers of America re-
cently presented at its annual convention
banquet, RCA its Friends of Service
Award, noting RCA's willingness to re-
spond to problems posed by NATESA
on behalf of servicers.

s/ WLV GML: The Source for Quality at Low Cost

Silicon

H.V. Triplers
HIGH VOLTAGE
MULTIPLIERS

i
&>

SYLVANIA Triplers

ECG-500A | ECG-523 | ECG-526
212139 212141 212-141-02
212:139:01 212:141-01 212-141-03
212:139.02 212-141-04

| 51500 ea. '

516°° ea. |

| REMEMBER! | Sylvania ECG
| Sylvania ' Replacement
Tubes Semiconductors
70% + 10% | and Components
OFF | Fultline in stock.
LIST ' The best quality
semiconductor.

A

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

White or Black

$44°°/1000 ft.

SOLDER (60/40 Rosin Core)

Bare copper I
conductor

Braided bare
copper shield

\
—

|
Foam polyethylene
dlelectric |

| SILICONR
| 100/°9°°

$12°° ea.
with Separate Ferrule

&0
10¢/100 lot

‘{Z:%' Matchin Translormer
= 75-300 O
MT-1

_ 5%¢ea. s49°°/1OO
é}»

—_— (
2 Way - 75 Ohm Coupler

MT.2 5149 |
ECTIFIER 2 5Ampl1000 PIV |
SL100 ——

F-59 Connector l

CHEATER CDRDS
Polarized C Clip
| Price: 39C 24620

i 11b. . .062 dia.

(regular size)

$6°°  sovL1
SOLDER WICK 99¢
Solder Removal SW-§
%" Wide (Thlck Type)s leet

[ 107191

cl

10/%6°°

| GLOBAR DISC - 120 Ohms
RCA

10ASSORTED CIRCUIT BREAKERS

fm ‘s."('

- | Standard C Clip
N | Price: 39¢ 24623
= | E

‘». \w'

99¢ ——

Good Assortment
CB-10

ELECTRONICS

770 Amsterdam Ave., New York, NY 10025
Also ask for Free 100 Page Catalog

DN RON]

2sC1172B |
5199

VERY POPULAR

—

80 MFD x 450 Volts... .99
| 100 MFD x 450 Volts.. 1.08

REPLACEMENT RODS i G.E. OM-300

e

.

51 49

4 SectionLAR-4 69¢C | S
5Section LAR-5 89¢ ‘ PANASONIC OM-500
6 SectionLAR-6 99¢
7 SectionLAR-7 99¢

Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826

in NY STATE (212) 865-5580

All ORDERS SHIPPED UPS/COD F.0.B., N.Y.C.
MASTER CARD « visa (i} 2=
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EDITOR’S DESK

Miscellaneous rumblings and grumblings—I just had a long telephone
conversation with a friend who has been in the television sales and
service business for about 25 years in a small town—ever since he and
| finished school together. His current complaint about manufacturer—
or perhaps more properly distributor/dealer—relations, regards non-
servicing dealers. The brand he sells and has sold for 20 years, now
is sold by non-servicing dealers in most of the nearby towns. At times
they will actually tell potential sales, as they underbid the servicing
dealers, “XYZ TV in the next town will take care of service,” when no
agreement for such service has ever been made between them.

The real complaint is that these furniture stores and such, will sell
for $35 or $50 less than the servicing dealers feel they can and then
exist as parasites on another's service. To complicate matters further,
because this brand's manufacturer refuses to pay the dealer's going
rate for warranty service, recently several of the furniture and appliance
stores which previously did maintain service departments have closed
them. Recently my dealer friend submitted revised rates to his manu-
facturer, many months after he had found it necessary to raise his
charges generally, only to have them sent back slashed significantly—
to below his cost of making a service call, for example—and even though
his rates are, by most reasonable standards, rather low. | guess | was
under the mistaken impression that this was not presently such a big
problem, at least with the major manufacturers. | am sorry to see it
appears as much a problem as ever.

What can be done about the situation? Given the “independence” of
the average service/dealer, probably nothing. What will happen is: a
few more of you will be forced out of business—and perhaps you should
be. What could happen is: if all of you would resolve to make a decent
wage from your labor and a reasonable return on your investment, you
would simply increase your charges enough to stop subsidizing the
parasite dealer and the manufacturer. | know that some service/dealers
require purchase sales receipts for all warranty work. They then refuse
to service those sets sold by discount houses and other sources of
what they regard as unfair competition. If everyone does this, it works;
if only a few do, it fails. Another tactic would be to look around at the
other manufacturers/distributors and try to find one which emphasizes
service, if any do. The long term result may be that there will be very
little warranty service outside of large cities—as there is now with some
of the imported brands. In a sense you small town dealers will then be
getting even with your customers who always look for a “deal”, but at
what a price? Your comments are welcome.

Please be sure to complete ET/D’'s Reader Survey again this month.
Thank you.

FROM THE

Sincerely,

N S =
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SERVICE
SEMINAR

RCA

Chassis CTC 58. Narrow raster, high voltage measures
only 8-10 kV. To correct: Check, by substitution, all sections
of C104 filter capacitor. Ron's Service, Kimmel, IN.
Chassis CTC 72. Remote motor continues to run after
start command is given. To correct: Check for shorted Q1202
skip detector transistor.

Chassis CTC 85. Shuts down at turn on. Reducing line
voltage to 95vac produces oscillator squeal and double image.
At 75vac, chassis operates but produces dark bars through
picture. To correct: Check for open R437 (680K), reset pulse
to regulator.

Chassis CTC 85. Erratic picture jumping and loss of hor-
izontal frequency (X-ray protection circuit activated—may
shut down). Related to brightness and/or line voltage. To
correct: Check, by substitution, L402. The TV Guy, Woodsville,
NH.

Chassis CTC 87. Intermittent vertical roll. To correct: Check
for defective diode CR 3102 in vertical oscillator stage.

Chassis CTC 87. Top two to three inches of raster
stretched. To correct: Check for open R3122 (33K) resistor
in vertical output circuitry.

Chassis CTC 87. Top of raster compressed and contains
retrace lines. To correct: Check for leaky or shorted CR
3103/3104 (crossover diodes).

Chassis CTC 87. No sound. To correct: Check for shorted
CR 3008 diode in audio output stage.

Chassis CTC 87. At maximum brightness, four “‘blanking
bars™ are evident in picure. No symptom at normal bright-
ness levels. To correct: Check for open R3044 in brightness
limiter/blanker circuitry. Ogletree’s TV, Phenix City, AL.
Chassis CTC 88. Intermittently loses vertical deflection,
then shuts down. To correct: Check for leaky CR 3013,
negative 30 volt supply diode.

Chassis CTC 88. Full raster at turn on but within 30 seconds
has only about three inches of vertical sweep with severe
foldover. Q3020 overheats. To correct: Check for open R3117
(220K) resistor in base of Q3021, top driver transistor.
Chassis CTC 92. Very intermittent shutdown. To correct:
Check for loose terminal strip mounting screw—supplies “hot”
ground from aluminum heat sink ring to pin 2 of MDR module.
Chassis CTC 93. Intermittent shutdown. To correct: Check
for open gate on SCR 600, regulator.

Chassis CTC 97. Intermittent shutdown. Appears to be
over-current shutdown because Q602 base goes high—but
base remains high with CR601 disconnected. To correct:
Check for open R620 (27K).

Chassis CTC 97. Difficulty in servicing vertical circuit. To
correct: Q3020 “E” and “B" symbols reversed on bottom of
printed circuit board. Ogletree’'s TV, Phenix City, AL.
Chassis CTC 101. Insufficlent width. To correct: Check
Q401 pin driver.

Checking B+ Regulator SCRs with an ohmmeter. If a
defective SCR is indicated when servicing the B + regulator

We
wrote

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 170,000 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. Pick upacopy atyour

SK Replacement
Solid State

RCA Distributor and Special Products Division, Deptford, NJ 08096.
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circuit, substitution of a known good device is the best test
method. If a known good SCR is not available, the ohmmeter
check below will give a reasonable evaluation of the device.
This is true since, generally speaking, an SCR in the “OFF"
state will either (1) block current (good device, high resistance
reading anode to cathode, either direction) or (2) it will not
block current (shorted device, low resistance reading anode to
cathode, either direction). Gating action can be evaluated in a
similar manner—if resistance between cathode and gate is
drastically lower or higher than the normal 80 to 100 ohms the
SCR will not function properly. Case to either pin should read
typically greater than 10 megohms in either direction, while the
pin to pin resistance should be less than 80 to 100 ohms in
either direction.

SONY

Service manual corrections—KVv8000. 1. In the schematic,
pages 21 and 22, speaker SP-901 is rated at 8 ohms. Change
this rating to 32 ohms. The part number is correct. (Fig. 1)
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2. In the schematic, pages 21 and 22, add C529, a 0.0022
uF disc capacitor, across the secondary of T502, and indicate
the same on the G board, page 19. Add this capacitor to the
parts list as Part No. 1-102-121-11. (Fig. 2) 3. In the sche-
matic, pages 21 and 22, show microinductor L308, a 56 uH
coil, in place of the present bridge and indicate the same on
the H board, page 17. Add this microinductor to the parts list
as Part No. 1-407-166-00. (Fig. 3)

Buzz on cable system—Models: LV-1901; KV-1541R, -1711D,
KV-1712D, -1723D, -1741R, KV-1910D, -1720D, -1941R, -
2101. If buxx is audible when using the above models on a
cable TV system, make the following modification.

Modified Parts List

Ref. No. Formerly New Value and Part No.
L206 18 pH 3.3 pH, 1-407-687-11
R235 2201€) e

C237 — 100 pF, 1-102-973-11
C239 68 pF —

L219 —_ 8.2 pH, 1-407-189-11
C238 120 pF —

L212 12 pH -

COMPARE OUR LOW PRICES

(EXR) SAME EXACT PARTS AS SYLVANIA ECG* LINE.
AT 50% 10 80% OFF SYLVANIA PRICES.

SYLVANIA SYLVANIA

ECG* SUGG. OUR
TYPE NO. RESALE PRICE
EC ENE I o ! e P e m A% 2 13.50 2.95
EC O S a2 S 15.75 2.95
EC G 76 S i eer a X T T 10.95 5.95
ECGH500A T arm i e 20.00 11.60
ECG523 .. oo 22.80 14.50
EC A R e e Ay oy 3.75 2.25
ECG1168 .. ... ... 12.85 8.55
SPECIAL (MIN. 5 PCS))
DSCBETA .o oo 3.95
B (0BT s s e o N ian Al wang Ay 9.00
DS B0BK e rar et e a i iy o 2.45
DSDB50 ... oot 4.60
e e e T ey P e 2.00
GHBF 1.45
TATEOSAIPH S o N YRt st s DA roeln g s e T BiSe S 2.10

COD ORDERS WELCOME (Min. Order $25)

CALL TOLL FREE 800-526-4928
3 YEARS WARRANTY ON ALL PARTS.

DIGITRON ELECTRONIC
Corporation
110 Hillside Ave. ® Springfield, N.J. 07081

OFFER EXPIRES NOV. 30, 1981.
*ECG IS A TRADE MARK OF PHILIPS ECG. INC

ARE YOU HAVING

“INTERMITTENT FITS”

OVER VERTICAL CIRCUITS?

Don't feel bad, a recent survey shows that
technicians have more problems with vertical
circuits than any other circuit in a color TV.

FOR THIS REASON

METS has published a separate in-depth
manual on vertical circuits.

As stated by ET/D Editor Walter Schwartz
(July '81 issue), “The METS vertical manual is
much more than a re-hash of various vertical
troubleshooting procedures. It presents an
overall approach to troubleshooting vertical
deflection circuitry, in great detail, symptom
by symptom, circuit by circuit. It also contains
enough information to help someone make the
transition from tube-type to solid-state
circuits. METS, by the way, stands for
Minimum Effort Trouble Shooting.” (exact
quote). The in-depth vertical manual is $30.00.

METS, Box 8228, Amarillo, TX 79109

(Don't forget to include your name, address, city, state & zip code)

Circle No. 110 on Reader Inquiry Card
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LETTERS

MAGNAVOX MICROTUNE

In your August 1981 issue, page 30,
there’s a photo of a 703954 micro tune
assembly. The photo is not that of a
micro-tune, but of an older videomatic
touch-tune that doesn't use micro-pro-
cessors at all!

The videomatic touch-tune in the
photo uses currentinjection logic which
has to have a source of current all the
time. In the photo, the vertical black
rectangular box to the left of the tuners
in the middle is one of the batteries
needed to "keep the memory” alive. That
one is an alkaline with a life of about 2
years. Under the power transformer is
the main Ni-Cad.

The micro-tune discussed in the article
doesn’t use any batteries. It uses a
EAROM MOS IC for memory.

So remember if its got batteries, it's
not a microtune.

John Russo
1057 Big Pine Dr.
Santa Maria, CA 93454

METS
| am a proud subscriber of your won-
derful ET/D magazine. | read an article
in your July issue about *'Minimum Effort
Troubleshooting’' (METS). | was very
impressed and would like immediate
information on address and telephone
number of company rendering this ser-
vice.

I did mail *Reader Service Card."”
Levi Murrell
327 Richmond Rd.
West Chester, PA 19380
Reader Service replies take several
weeks. METS has been answering its
inquiries. Unfortunately we cannot give
you a telephone number—we don’t know
the METS number.
Editor

HELP

| am in need of a manual or schematic
diagram, for an Eversonic AM/FM radio
and tape player.

Model 100R made in Taiwan also two
output IC TDA2611A. Write or call collect
(404) 541-0230. Will pay asking price,
or where one can be found.

Sammie L. Crawford
Rte. 1 Box A-112
Appling, GA 30802

| need information on a WWII surplus
1-177 tube checker.

Peter R. Turchi, K21PK

1420 Maple Ave.

10/ ETID - November 1981

Haddon Heights, NJ 08035

TEKFAX

Please tell me how | can obtain TEKFAX
schematics from Volume 8, and any
other info about TEKFAX.

Russell H. Shaw

24 New St.

Upper-Darby, PA 19082

Being a newcomer in the TV service
business | would like to purchase all
available numbers of the TEKFAX series.
Any reader wanting to donate or sell
them at a reasonable price, please write,
stating numbers of volumes and price.
G. Martinson

7132 E. 31st St.

Tucson, AZ 85710

I would like to sell the following TEKFAX
Vol. 105, 106, 107, 108, 109, 110, 111,
112, 114, 115. No reasonable offer re-
fused. Would like to sell as set.

R. D. Moore

RD #1

Robin Lane

Pattstown, PA 19464

How about printing some schematics
of some popular American TV's? So far
this year you have printed only the least
popular foreign schematics. Please print
some Zenith, RCA, GE, Sears, Mag-
navox, Sylvania, Quasar and other useful
schematics or your magazine is prac-
tically useless to me.

James A. Ladnier

Route 1, Box 372

Saucier, MS 39574

Have been a reader for years but am a
little disappointed how the usefulness
to me of your magazine has decreased.

1. Not only have you cut down the
TEKFAX to only 2 separate (full) pages
from 4 but:

2. RCA, GE and other major manu-
facturers diagrams are no longer to be

found, it seems, in your TEKFAX. Just
the few Japanese firms you now use
makes it nearly useless to me.

3. Surely there is just as much room
on top of most TEKFAX for the "parts
list” as ever but this has long been
omitted. It helped us know which small
parts we needed without taking them
out of circuit to look at them.

4. And important as anything—TV
servicing is still the largest consumer
need by far and you have omitted articles
on this subject at a time when we need
more understandable "how-to” articles
on servicing the newer complicated TV
circuits.

R.K. TV Service
Philadelphia, PA

TEKFAX are, first of all, very costly to
print. Our feeling toward what we cover
is this: RCA, Zenith, Sylvania, etc. data
is quite easy to obtain. With limited space
available we are trying to supply you
with information you would have a prob-
lem finding. We want to help you fix those
near orphans you encounter after the
local discount store has a special sale.
After all, complete RCA data is about
$40/yr. Zenith will sell you every sche-
matic of the last several years for $20
and, | believe, schematics of every TV
set they have manufactured since 1960
for $40. All of these manufacturers have
subscription data services.

Answer the ET/D reader survey: If you
want more popular set data, so indicate.
Service articles: Yes, TV service is the
major money maker for many of you,
though | wonder for how long. But—as
to specific how-to-fix articles—which
chassis of the several hundred common
should we cover? The latest or older
sets? | believe our approach has to be
to generalize our material with articles
such as the current series on op amps—
they appearin TV sets as well as audio,
etc. If we can help you as good all-around
technicians you can service a wide va-
riety of products effectively. We do have
several TV service articles scheduled
for the near future. Editor

J Electronics, Inc.
YOUR SOURCE FOR. ..
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RNJELECTRONICS NEW 1982

CATALOG CAN GET YOU THE

==:=-1BEST PRICES ON THOUSANDS

OF ELECTRONIC ITEMS.

* Tremendous Savings

=t Y * Bargain Prices On Everything

* Fast Service, Call Toll FREE
& Place Your Order By Phone.

WRITE OR CALL TOLL FREE (800) 645-5833
FOR FREE CATALOG AND GIFT.

Electronics, Inc. P-0-80x 528

IN N.Y.S. CALL 516-226-2700

LINDENHURST, N.Y. 11757
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TELE-TECK PROUDLY ANNOUNCES:

— THE —
SEMINAR

YOU CAN'T FORGET

AT LAST — A PRINTED SEMINAR
FOR USE WHILE YOU ARE FIXING THE SET

TELE-TECK SEMINARS
(1) Give you a written step-by-step troubleshocting procedure that takes you right
down to specific resistors, capacitors, transistors, coils, diodes, etc.
(2) Show you which parts cause what problems when and if they fail.
(3) Tell you which parts are known to fail.
(4) Provide you with an easy-to-follow, oversize schematic (one that makes sense)
(5) Give you both manufacturer and substitution part numbers.
(6) Give you an instant parts location system (fast doesn’t really describe it)
(7) Provide you with an on-going course in electronics that is directly related to
hands-on practical application.

Our exclusive sequential pictorials® tell you everything you need to know and, at the same time all
but eliminate reading.

Just take the seminar manual to your bench and follow the pictorials
(You will actually LEARN the circuit WITHOUT studying it).

WE MAKE TV REPAIREASY AND PROFITABLE
4 NEW SEMINARS EACH MONTH
ONLY $9.95

Each 16-page manual covers a late model “problem circuit” for a special brand and chassis. Tele-
Teck Seminars are the most effective and the most economical method of staying up to date in a
changing industry. Tele-Teck is the only way you can make money WHILE you are staying up to
date.

To subscribe on a monthly basis send $9.95. We'll bill you each month thereafter. Quitanytime you
wish. If you prefer you may purchase a full year's subscription for only $104.00 and avoid the
monthly hassle. Send your check, along with your name, address, city, state, zip and phone
number, to Tele-Teck, P. O. Box 15108, Amarillo, TX 79105.

Circle No. 124 on Reader Inquiry Card
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NEWSLINE

SENATE GIVES FCC AUTHORITY TO SET MINIMUM STANDARDS. The U.S.
Senate recently passed a bill which would give the FCC authority to
set minimum standards for TV sets and other electronic equipment.
According to Television Digest, the standards would make these
devices less susceptible to interference from amateur and CB radios.
A similar measure (HR-2203) is pending in the House.

SONY PLANS SECOND U.S. COLOR TV PLANT. Sony will build its second
B oL Feolor TV plant on)a 330=aere. site in Columbia, SC, the company
recently announced. It will make a $20 million investment, raising
its total U.S. investment to $150 million. The new plant, which
will employ about 500, will turn out 20,000 sets per month when it
begins operation late next year. The Columbia plant will raise
Sony's U.S. production capacity to 820,000 sets per year.

WARDS TO SELL NAME BRAND TV. Montgomery Ward offers a number of
"RCA XL" color TV receivers in its 1981 Christmas Catalog. The sets
appear similar to the RCA Colortrak, but have somewhat reduced
features and sell for slightly less (similar to those sold by JC
Penney?). The 13" set reportedly sells for $320. Montgomery Ward
will soon feature the complete Sony line in its stores in Chicago,
San Francisco, Los Angeles, Dallas, and Houston areas. According
to TV Digest, all of these are areas where Sony is sold direct.
Also, Wards has talked about featuring Zenith in some of its stores
and catalogs, but Zenith has a policy against bypassing its dis-
tributors. However, Zenith Sales Co.'s President Walter Fisher has
commented that manufacturers must consider new approaches to mer-
chandising and sales (TV Digest. Vol. 21:37).

RCA VIDEO DISC PLAYER BUYERS BUY DISCS. RCA video disec player
owners are buying discs at a greater rate than was ahticipated.
According to Herbert S. Schlosser of RCA, a survey indicates the
player owners averaged purchases of fifteen albums in four months.
Accordingly, RCA is expanding its disc production facilities rapidly.

ZENITH REDUCES CHICAGO OPERATIONS. Zenith will shift Chicago color
TV assembly operations to Springfield, MO, by the end of March 1982,
consolidating color assembly there. About 800 jobs will be elim-
inated in Chicago, and several hundred will be added in Springfield,
where Zenith says it will have the most modern plant in the industry.
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No one likes to wait. Especially your customers. They come in for your service. And

they'll return because of the speed and quality of that service. That's where PTS
can help.

Service is what PTS is known for. Fast and dependable service. Across the country
service shops turn to PTS for quality remanufacturing of tuners and modules. Speed is
essential in service. PTS guarantees rebuilding in eight hours or less, and in many cases
models are in stock for immediate exchange. PTS will service all brands and offers a
full year limited warranty.

For your own productivity and good service depend on the people who put service first.

NW‘
v E’ 4 PTS CORPORATION
1 T - General Headquarters

+ P.O. Box 272
Bloomington, Indiana 47402
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OPTIMA VALUE SALE

TO ORDER CALL TOLL FREE 1-800-327-0224

G.E. SYLVANIA, ZENITH 75% Off LIST NEW-BOXED
3A3 5tor $13.69 6JE6 5for $28.44
6BK4 5 for $25.38 6186 5tor$27.38
6CK3 5tor$12.75 6LF6 5tor$29.94
6FQ7 5tor $10.56 1728 5for$14.88
6GH8 5tor$10.81 3IBHE7 5tor$26.13
All Tubes Not Advertised, Write in at 75% oft

list. Sleeves Only. Singles 72% off list

TRANSISTORS & I.C.’s . . . MIN.S 3 Year Guarantee
2SC867A Sony $3.95 2SC11728  $2.00

SG613 Sony $6.95 2SC1308K  $2.00
TA7222 Toshiba $1.50 2SC1358A $2.00
TA7204P Toshiba  $1.00 165 $2.00
1166BA521 $1.25 238 $2.00

REPLACEMENT FOR ECG

130 $ .95 196 § .79 79 $1.85
152 $ .79 197§ .79 792 $1.85
153 $.79 230 $3.05 793 $2.35
17 $ .79 291§ .95 808 $1.50
182 $1.95 292 $ 95 819 $1.50
183 $1.95 329  $1.60 822 $2.10
186 $ .65 712 $135 820 $2.10
195A  § 95 731 5135 1167 $1.45
ZENITH, RCA & SYLVANIA MODULES

9

9.7 $ 2.95 145260 $22.49
9-147 $18.01 145261 $27.94
150-190 $12.95 Rep. ECG500A $10.95
138697 $20.79 Rep. ECG523 $13.95
139546 $27.28 Rep ECG526  $15.95
141154 $30.80 32-39202-3 $14.95
141427 $30.69 32-43068-1 $14.95
145259 $19.63 32-41658-3 $14.95
GENERAL
Columbia Wire 59U Spools 5.9¢/toot
2 Amp 1000 PIV 100 for$ 8.00
3 Amp 1000 PIV 100 for $15.00
STEREOQ Y ADAPTER % 10 for $ 4.90
9 1. 59U F-F 99¢ 101t 59U F-F$ 1.09

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

SEND CHECK OR MONEY ORDER TO:

OPTIMA ELECTRONICS
2022 Tigertail Blvd., Dania, FL 33004

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

__ Circle No. 117 on Reader Inquiry Card

BELTRON

system

PICTURE TUBE
RESTORING

U.S. Patent
No. 3.641.391

Beltron is the finest and easiest 1o use test
equipment available. You can check all guns
of a color tube simultaneously for tracking,
emission and life conditions. You can deter-
mine before work is done on chassis how good
the picture will be after it is completed
Beltron will also usually indicate if a bright-
ener or other means of increasing brightness
has been used, restricting satisfactory restor-
ing of the picture tube

AND WE’VE MOVED
Please make note of our new address
Edtron Instruments Inc.
136 Sherry Lane, Kalispell, MT 59901
(406) 755-8690
Circle No. 104 on Reader Inquiry Cara
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SECURITY
VIEWPOINT ..o

As an installer/dealer of security equipment, it is taken for granted that
an important part of your job consists of protecting the valuables of the
subscriber.

But what would you recommend to someone who asked you to spe-
cifically protect the well-being of a given group of people?

Now this hypothetical situation may not be as far-fetched as you might
imagine . . . especially if you were called in to provide security services
to a local bank.

Let's for a moment assume the bank in question has a drive-in teller
who spends her work day confined in one of those “glass houses”
separated from the main building.

Naturally, you would install some type of two-way communication
system to allow the teller outside the bank to converse with personnel
inside. I'm sure you would also suggest adequate alarms, etc.

But what would you advise in terms of the type of glass used for the
drive-up?

The two most popular types of transparent shielding currently being
used today are laminated glass and acrylic sheets.

While many in the industry say that glass is the easier of the two to
maintain (since it is difficult to scratch and relatively easy to clean),
you've got to consider that since it is a much heavier substance, it
requires more in the way of actual installation and structural support of
the building it will be used in.

Acrylic sheets offer less weight and when unscratched, superior visibility.
Many advocates of glass had, in the past, argued that acrylic sheets
scratched and had a tendency to lose transparent appearance.

But since the introduction of coated acrylic sheets {(such as DuPont
Lucite SAR), many of those problems have been solved.

Statistics from the ANSI (American National Standards Institute) showed
that the super abrasion resistant (SAR) had an abrasion resistance
close to that of glass, and some 75 times greater than standard acrylic
sheets.

Tests also show that the optical quality of SAR is excellent and since
the sheets are bullet-resistant, easily cleaned and optically clear. The
sheets can be easily shaped, cut, drilled or machined and cemented
using the same techniques as standard acrylic sheets.

There will be some applications, however, where laminated glass will
seem the better choice.

DuPont has also manufactured a substance called Butacite. Butacite
is an ultra-violet absorbing polyvinyl butyral sheeting which is used to
bond to glass to produce laminated glass. The Butacite is actually a
strong high-tensile plastic interlayer which adds sufficient strength to
the glass to make it bullet resistant.

Layers of glass and Butacite can be placed together to give any
degree of security needed.

Both the laminated glass and the acrylic sheets can do the job. You
must select the proper material.
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7 very good reasons to ty
Electronics Book Club...

+ Reduced Member Prices. Save up to 75% on books sure to

increase your know-how

« Satisfaction Guaranteed. All books returnable within 10
days without obligation

* Club News Bulletins. All about current selections—mains.
alternates. extras—plus bonus offers. Comes 14 times a year
with dozens of up-to-the-minute titles you can pick from

« “Automatic Order”. Do nothing, and the Main selection

will be shipped to you automatically! But . . . if you wantan
Alternate selection—or no hooks at all—we'll follow the
instructions you give on the reply form provided with every
News Bulletin

« Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling Membership ohligation and
qualify for discounts on many other volumes

» Bonus Specials. Take advantage of sales. events, and
added-value promotions

« Exceptional Quality. All books are first-rate publisher's
editions. filled with useful. up-to-the-minute info

Please accept my Membership in Electronics Book Club and
send the 6 volumescircled below. | understand the cost of
the books selected is $2.95 (plus shipping/handling). If not
satisfied. | may return the books within ten days without
obligation and have my Membership cancelled. | agree ta
purchase 4 or more books at reduced Club prices during the
next 12 months, and may resign any time thereafter.

672 836 841 1066 1070 1076 1097 1108 1120
1132 1138 1146 1155 1211 1216 1249 1251 1258
1265 1277 1288 1290 1300 1330 1339 1345 8434

Name Phone
Address
City
State

(Valid for new members only. I'oreign and Canada add 20+, ETD-118!
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A Computer for
your service
business?

Do you need it?

A microcomputer can do many
things for the small business.
It can keep inventory, payroll
records, do billing and book-
keeping, etc. Nevertheless, it
may not be economical for
everyone.

éy Sially-M. DeFonzo, CSM

My husband and | spent an evening
recently with Lani and Jim Kowal of
Movin' Sounds in Franklinville, N. J.
One of the major topics of conversation
was the use, if any, of the computer in
a small service shop.

Jim repairs and installs most brands
of home and car audio equipment for
their own customers and for the cus-
tomers of several non-setvicing stores
in their area. Lani mdnages the busi-
ness, orders the parts, handles the
phone, waits on customers—oh, you
know what the woman gets to do in most
service shops.

They WANTED to computerize. We
kicked it around for hours and finally
convinced them it would not be cost-
effective for them to do so.

Sheer blasphemy! | make most of my
living these days SELLING computers!
But | am a pragmatist and I've run a
service shop for years—I know how
hard it is for a small shop to earn it$
money.

A computer—any computer—is good
at handling repetitive operations. There
aren't many repetitive operations in a
small shop.

There are only two of them getting
paychecks so they don't need a payrol!

16 / ETID - November 1981

system.

Or accounts receivable—the service
business is usually COD.

There are fairly simple checkbook
programs that permit you to enter each
check written and put the expense into
the appropriate category. It will recon-
cile your checkbook at the end of the
month. That could be helpful, but | think
using a one-write check system is more
efficient. And a heck of a lot cheaper.

How about putting each unit received
for service on the computer? When the
customer calls, you just ask the com-
puter for the status of the set. It can be
done, of course. In the big shops it may
be worthwhile, especially if it is tied in
with the parts order entry system and
an invoicing system. But we use a mag-
netic board with headings like “Awaiting
Pickup”, etc. The technician can move
the magnetic tag around as the status
of the set changes, and anyone in the
store can tell the status of any setin the
shop at a glance. And our computer is

available for other jobs.

Inventory—a computer CAN be in-
valuable. But a service shop that works
on many brands—ESPECIALLY many
brands of audio equipment—must spe-
cial order most of its parts. Oh, there’'ll
be some old faithfuls, of course, but it
is likely that 5 or more of the parts re-
quired will never be needed again. It
makes little sense entering one-shot
parts into a computer data base. The
computer will ask for part number, list
price, cost, supplier, description, mini-
mum stocking quantity, reorder quan-
tity, etc. Then it will merge the item into
the appropriate file. That part will appear
on every printout you make until you get
around to reorganizing the file a year or
two later to eliminate parts that are no
longer moving to make room for new
parts. You can see that it is impractical
to go through all that for a part you will
likely never use again.

Special-order parts must usually be
paid for in advance, so there is little use



for an accounts payable system.

Who really needs
a computer?

You do, if you run a shop that services
one or two brands, because you are
likely to keep using the same part num-
bers. A computer can do a beautiful job
of keeping track of parts sold, parts on
order, replacement cost, etc. Either on
a regularly scheduled basis, or because
you need a specific pan, you decide to
place an order with XYZ Co. The com-
puter prints out a purchase order for
every part supplied by XYZ Co. that is
at or below the reorder point. You mail
or call in the purchase order to the sup-
plier. When you tell the computer that
the order has been received, it auto-
matically enters the parts into inventory.
Because it is so easy to place an order,
you can probably stock smaller quan-
tities of parts. Because you are scan-
ning all the stock you purchase from a
specific source, you will have less trou-
ble meeting minimums, and fewer
emergency runs to the supply house.

After about 6 months of being on the
system, you start to get real information
about quantities being used. | remem-
ber how it used to be back in the good
old tube days: the technician would try
atubein a set. If it didn't fix the problem,
he'd take it out—but mentally he incre-
mented the number of tubes used. We
used to go round and round about why
we only stocked 2 of a specific tube until
my index card system proved that 2 was
a six month supply and that we were
actually overstocked! My index card
days are over, thank goodness. Now,
about twice a year, | let the computer
change the minimum stock require-
ments and the reorder quantities based
on sales year-to-date. We no longer buy
6GH8's by the 100's. WE sell more
6U10's and 6LB6's than we do 6GH8's
according to the computer.

We subscribe to the Sperry Parts
Pricing System. We get updates on
prices as the manufacturer changes
them (which seems to happen every
month) with all parts listed at the markup
we have specified. We use different
markups for different brands depending
on cost, how much trouble we have to
go through to get them, how much the
manufacturer's handling charge is and
what the minimum order is. The Sperry
System covers all the fastest moving
parts of all the major brands. We feed
the new prices into the computer so we
know instantly if a technician is charging
properly for parts. The amount billed
should agree with the price listed. If it
doesn't, we check.

The computer keeps track of the
amount billed by each technician today,
month-to-date, and year-to-date. Doesn't
take long to find who is earning his keep,
who is losing money—or notice a change
for the better or the worse.

The inventory program that we use
prints out a list of part numbers (without
quantities) that we use to take reguiar
physical inventories which we then
compare to the quantity the computer
says we should have. Since parts are
taken out of inventory when we enter
service invoices, we SHOULD always
know the quantity on hand. If we have
differences, we start looking.

We get a valuation of our inventory,
by the categories we select. Our insur-
ance is based on real numbers—not
guesstimates.

But we can only justify doing this stuff
on a computer because we have a Ra-
dio Shack store and stock about 2500
items in the retail part of the business.
Now and then a new product is added
or one is discontinued, but they don't
change much. | can't imagine running
a store like that without a computerized
inventory system.

We've been talking about cost-effec-
tiveness. Everything changes if you
have some money kicking around and
just have a hankering to get into the
computer age. You CAN do any of the
above jobs. And there are some mar-
velous planning and budgeting pro-
grams—get a demonstration at your lo-
cal Radio Shack of VisiCalc® and you
will be hooked on the spot. A general
ledger program can give you last month’s
financial statements the first of the
month. Word processing systems make
even a hunt and peck typist look like a
pro. There are all kinds of general pur-
pose data management systems that let
you organize and analyze to your heart’s
content. Mailing lists are ideal computer
subjects. A computer system forces or-
ganization into a business—which would
do a lot of businesses a lot of good.

There's enough ammunition to put up
a convincing argument to the IRS for a
tax write off. And we haven't even men-
tioned the educational possibilities for
the kids, the fun of games like Lunar
Lander or Adventure, or the exhilaration
when your first home-brew program
works!

Be realistic

But too many people | talk to have
unrealistic expectations. | have had to
disillusion customers who came in to
buy a computer so they could fire their
office help. I've never heard of anyone
being able to reduce the size of their

office staff when they computerized.
That computer gobbles up information!
Who do you think feeds it?

It WILL free peogle from many of the
boring, repetitive jobs so they have
more time to do the work that is best
done by humans—analyzing, trouble-
shooting, marketing, MANAGING. An
office that does a weekly payroll for 10
or 15 hourly-wage people is spending
at least 4 hours a week on payroll. The
computer will cut that down dramati-
cally! If 100 statements are sent out
every month, there's another big poten-
tial savings. But someone has to type
in the changes .

The small service business is in trou-
ble because the very nature of the busi-
ness prohibits most methods of increas-
ing productivity. Labor and overhead
costs keep going up and none of the
work can usefully be turned over to a
computer. So we throw things away
when they stop working—tape re-
corders, b-w TV's, things that can be
replaced by a new mass-produced
product for less than the cost of having
one technician devote his time to one
unit until it is working properly. I've been
talking about the consumer electronics
service business, but I'm sure the same
principles apply to other types of small
service businesses.

In the future

One thing WOULD help: a central
data base service like The Source or
Compuserve devoted to electronic serv-
icing. We would happily pay access and
hourly charges if we could dial a phone
number, type in the make and model of
a stereo or TV, and have a schematic
appear on the video display or be
printed out on the printer. An instant
parts list. A cross reference of universal
replacement parts. Parts source infor-
mation like company name, address,
800 number, prices, terms, minimum
order policy. Tips and updates on serv-
icing that particular model. An electronic
bulletin board where we could post no-
tices appealing for parts no longer avail-
able that are probably dead stock for
some other service dealer.

It would be completely impractical for
any individual service dealer to maintain
that kind of facility, but a trade associ-
ation or manufacturer could make the
service available. A manufacturer could
even make it part of his order entry sys-
tem so we could look up the part num-
ber, get the current price, place the or-
der, transfer funds, be advised of back-
order status and availability. Wow! Then
we'd ALL need computers—or, at least,
terminals. THAT computes!
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part 1l

TV Antennas,

Circular polarization and indoor antennas

Indoor antennas generally
represent at best a poor com-
promise of performance vs.
complexity. Circular polariza-
tion and some new designs
have recently begun to make
life easier, however.

By Stan Prentiss

CP—as circular polarization is familiarly
known—presently does more for indoor
rabbit ear antennas (Fig. 1) than any-
thing else, because CP consumer out-
door arrays are not yet generally avail-
able, although several types are now
undergoing tests in lllinois and New
York. This is mainly because rabbit ears
are primarily vertically and not horizon-
tally polarized as are the standard out-
door receiving antennas.

Theoretically, antennas may be both
radiators (transmitters) and receptors
(receivers), and this is very true for rel-
atively low-powered 2-way mobile radio
and base stations. But the power dif-
ference between 4 and 100 watts, ver-
sus a 10- or 50-thousand watt broadcast
station (Fig. 2) is such that you wouldn't
want either the expense or the mam-
moth structure of such a radiator at or
near your house. Therefore, relatively
tiny receptors which can translate ra-
diated electromagnetic energy into mi-
crovolts in the U/V spectrum between
54 and 890MHz, some or many miles
distant from the various transmitters,
are both satisfactory and sufficient.

Naturally, if your receptor is not cut
to precise frequency and has only a pair
of driven elements without directors or
reflectors, any and all signals surround-
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Fig. 1. A VHF circularly polarized signal showing both vertical and horizontal
components reaching a standard pair of rabbit ears.

ing your resultant Vee-shaped ears are
precious. So when a broadcast station
reinforces its horizontal signal with an-
other of equal power and intensity ver-
tically, the “ears” are considerably more
receptive. And this is especially true for
uhf signals since they are of higher fre-
quencies and will readily pass through
smaller window and other entrance
areas in residences and apartment
buildings. CP, therefore, is of more than
passing fancy in the more densely set-
tled areas immediately. Later, after suit-
able outside arrays are designed and
in the hands of consumers, many more
broadcast stations will also adopt CP,
and you can then expect at least a 3dB
increase in received signal strength
along with considerable ghost (often

called secondary image) cancellation.
Seventeen stations already have CP
and 14 more are installing. According
to broadcast product manufacturers
Harris and RCA, the foliowing television
stations are already equipped with CP:
WESH-TV, Daytona Beach, Fla.; WCIX-
TV, Miami, Fla.; WWL-TV, New Orle-
ans, La.; KBYU-TV, Provo, Utah; WAST,
Albany, N.Y.; WNET, New York, N.Y.;
WOR-TV, New York, N.Y.; WLS-TV,
Chicago, ILL.; XTEV, Tijuana, Mexico;
WTTV, Indianapolis, Ind.; WRAL-TV,
Raleigh, N.C.; WTVD, Durham, N.C;
WFMY-TV, Greensboro, N.C.; WITN-
TV, Washington, N.C.; WPBT, Miami,
Fla.; KCPQ-TV, Tacoma, Wash.; KSTW,
Tacoma, Wash.

Others in the process of converting
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;19_2 EC;'S TBJ type CP antenna for
channels 7-13. (Courtesy RCA)

or under construction are: Radio Difu-
sor, Sao Paulo, Brazil, TV National,
Santiago, Chile; TV Litoral, S.A., Ar-
gentina; WECT-TV, Wilmington, N.C.;
WCTI-TV, New Bern, N.C.; WVTM, Bir-
mingham, Ala.; WBTW, Florence, S.C.;
WXIA-TV, Atlanta, Ga.; WLNE, New
Bedford, Mass.; WABC-TV, New York,
N.Y.; WBNS-TV, Columbus, Ohio;
WNCT-TV, Greenville, N.C.; KCRA-TV,
Sacramento, Calif.; Radio Caracas,
Venezuela.

Area coverage (Fig. 3) in some in-
stances following CP installations is so
good that figures showing these in-
creases are difficuit to come by. But
what this means to the consumer is that
he or she will have better signals, less
ghosting, and new broadcast equip-
ment (Fig. 4) which should deliver max-
imum 4MHz bandpass signals to the
host of new receivers that now have
4MHz luminance passband comb filters
and can produce a full 330 lines of hor-
izontal resolution.

What is CP?
For those who are not yet familiar with
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Fig. 3. A typical qualityihoriziontal pattern from a HARﬁIS VHFr broadcast anten;a

(Courtesy HARRIS Corp)

circular polarization, here is a brief de-
scription of what it does and a look at
its broadcast transmission means.

First used in broadcasting during the
1960s to help FM rise from a severe
economic slump, right hand circular po-
larization was finally approved by the
Federal Communications Commission
in 1978 for TV applications after exten-
sive testing by WLS-TV in Chicago and
KLOC-TV in California.

If a part of orthogonal dipoles (Fig. 5)
are placed in near proximity and excited
by signals 90 degrees out of phase, a
constant magnitude field is created that
rotates either right or left, depending on
the phase of the two signals. Any an-
tenna receiving these signals is subject
to a constant signal level, regardless of
its horizontal or vertical orientation (di-
rection). These two fields, however,
maintain their separate vertical and hor-
izontal polarities, but travel along the
same axis and in the same direction.
Since both are equally strong and in-

dependent, separate and equal trans-
mitters are required to generate their
outputs.

In approving CP, the FCC opted for
right hand polarization, and so all CP
TV receiving antennas must also be
similarly polarized. This means that any
left hand “‘bounce” or secondary image,
out of phase with the main signal, will
usually either be substantially or totally
rejected, considerably reducing ghost-
ing effects. This does not mean that the
present horizontally polarized antennas
will be affected since one component
of the CP signal is still travelling in the
usual, standard horizontal plane. But it
does mean that any and all vertically
polarized whips (vertical dipoles), and
the ordinary rabbit ears will benefit ac-
cordingly since they depend more on
the signal's vertical component than on
the horizontal. CP, then, will be good for
both VHF and UHF where there is
ghosting, co-channel or adjacent chan-
nel interference, poorly oriented anten-
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Fig. 4. HARRIS' 110 KW, TV-110V, UHF color TV transmitter, designed for unattended operation. (Courtesy HARRIS Corp.).

nas, multipath interference, intermittent
field strength coverage, and the usual
problems associated with whips and
rabbit ears.

Is it any wonder that North Carolina,
New York, and Takoma, Washington
are making haste to have highly useful
CP transmissions on the air before
much of the remainder of the U.S.?
Other cities and communities, ob-
viously, will certainly come around in
time.

CP receiving antennas

CP consumer antennas have already
been designed for experimental use by
JFD, Channel Master, and Blonder
Tongue, but have not in the past been
offered to the general public. We do
know, however, that crossed Yagi and
log periodic types are now being engi-
neered, and an indoor (Fig. 6) CP 4-
element crossed dipole array has been
patented by Harris’ Jeff Steinkamp,
Quincy, |ll., and is being tested by nine
different CP broadcasters at this writing.
Production was scheduled for early
1981, with the promise of a reasonable
retail price not yet announced. Mr.
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Fig. 5. CP between transmitter and
receiver. Note right hand polarized
antenna connections.

Steinkamp claims gain over standard
rabbit ears of 3dB, ghost reduction of
78%, and 300-ohm input connections.
The only catch is that separate anten-
nas will be required for channels 2-6
and FM, 7 through 13, and 14 through
83. We have also just learned that 150
Channel Master 3-element Yagi CP an-
tennas cut for channels 7 through 13
have been shipped to KSTW, Tacoma,
Washington, for CP reception there. So
the race is really on, both indoors and
out.

For now, however, be patient, for just
like the first hi-low, folded separate vht
receptors for black and white, CP man-

Fig. 6. A newly patented CP indoor
antenna has 2.15 dB gain plus 13 dB
ghost rejection.

ufacturers will have to matriculate
through the various learning curves until
a combined u/v circularly polarized an-
tenna can be structured to serve all 82
FCC assigned channels. That could
take a while, naturally, but in the mean-
time, all those with CP stations in their
areas would do well to climb on the
video bandwagon immediately for con-
siderably better pictures. You'll be glad
you did!



Fig. 7. An amplified indoor antenna that
WOrKS.

Whips and Rabbit Ears

All sorts of radiator/receptors have been
designed for outdoor use in TV antenna
applications, as well as indoor, but few
originals have actually survived over the
years except corner reflectors, bow ties,
Yagis, and the familiar indoor circular
elements—most of which are for uhf
applications and not vhf.

With wavelengths much longer and
antenna dimensions considerably larger
for vhf, any similarity between indoor
and outdoor 54 to 216MHz signal trans-
ducers has really not been possible ex-
ceptamong some ifl-fated window ledge
units that were both narrowband and
rigged for black and white reception;
hence, the ubiquitous rabbit ears, which
are nothing more than a pair of teles-
coping metal rods some 40 inches long,
and fastened to a hank of twin lead that
connects to vhf terminals on the TV set.
I's not an especially scientific way to go
since simple dipoles for channel 2, as
example, should be cut for 102 inches,
and those for channel 13, 27 inches—
all without reflectors, directors, tuned
elements, coupling harnesses, or any-
thing else that affects the precise re-
ceptor characteristics of the antenna.
Then top this off with a generalized Vee
rather than a pure horizontal receiving
dipole, and you have the usually enor-
mous problems surrounding any type
of indoor antenna.

Even the newer multi-element indoor
rigs with various capacitance switches,
used for minor tuning and to minimize
extraneous signals, only aid a little
rather than a lot. You just can't pull in
a signal without adequate recejving
equipment, even with gimmicks. One
mus} also remember that an inert metal
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Fig. 8. The inside of Winegard's AT Thousand amplified antenna series for both indoor

and outdoor use.

Fig. 9. Another amplified indocr entenna
from Winegard. It works quite well on FM.

antenna has absolutely no real “gain”
(increase in received signal strength)
unless actually amplified; and that, of
course, is the subject of our next topic.

Amplified indoor antennas

At one time or another various manu-
facturers have tried to install amplifiers
among the indoor offerings, but without
notable success. There have been round
ones, rectangular ones, Yagis, plain
rabbit ears and many more. But the only
antennas we've seen recently that work

satisfactorily—either in or out of doors—
are directional arrays with sufficient ac-
tive elements and amplifying electronics
to attract enough electromagnetic en-
ergy to put an adequate picture on tel-
evision screens. Otherwise, few, if any,
of the other designs really work. And for
this you have to have signals between
a minimum of 100 microvolts (best tu-
ners) to 1,000 microvolts for overall
good set performance of every variety.

The Winegard Co., of Burlington,
lowa, fortunately has recently intro-
duced such an antenna (fig. 7) for TV
that we have had under continuous test
for 6 months. Three additional uhf sta-
tions are now received where no signal
existed previously, and vhf stations as
far away as 30 plus miles are usable,
although not perfect. All this takes place
in a walkup steel and brick apartment
building on the second fioor.

The assembly looks like a 4-way
clamshell (Fig. 8) with baluns and the
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necessary transistorized electronics
mounted on two printed circuit boards
in between. Noise figure for vhf is only
3dB and for uhf 6dB, while gain amounts
to 16dB for vhf and 8dB for uhf. Front-
to-back ratios are 16 and 10dB, re-
spectively. There is also diode protec-
tion for the transistors and, of course,
a 12-volt transformer isolated power
supply for rotor and set. Turning radius
amounts to 30 inches. Winegard says
this is the same preamplifier (with FM
rejection circuitry) that's been used in
the Gold Star line for the past five years.

Actually, the unit is available for both
attic and outside installations, but you're
really better off with a standard, first line
chimney mount receptor under outside
conditions than with this specialized
equipment. Models are AT-5000 ant.
and mast, AT-4000 with rotator and sig-
nal amplifier, AT-3000 with amplifier,
AT-2000 with rotator only, and AT-1000
for basic antenna without either rotor or
amplifier. Suggested retail prices range
from $36.75 to $127.75.

For FM and stereo, Winegard is also
oftering a pair of 19-inch amplified FM-
4400 and FM-2400 table top walnut and
gold tone antennas with good to excel-
lent performance (Fig. 9.). They're at-
tractive, and the amplified version may
be plugged into the switched outlet of
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Fig. 10. A concealed CB/AMI/FM antenna.
This is the Ford version.

your stereo so it will be turned off when-
ever the setis. In out tests, the FM-4400
outperformed TV input (for f-m) coming
down from an outside antenna on 75-
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ohm coax. Suggested retail: $39.95 and
$71.95.

CB is still here, too

And for the little ladies and boys, young
or old, who still have the highway spirit
of adventure lingering, why not a con-
cealed AM-FM-CB antenna?

Useful in all sorts of emergencies
such as flat tires and accidents, get-ac-
quainted sessions, or smokey talk, a
vertical stesl whip of modest propor-
tions can only help, not hinder. Antenna
Specialists, of Cleveland, Ohio, has a
very special series of MS or M cow!
mount disguised antennas of 17-7 PH
tapered stainless steel built especially
for Ford, Chrysler, GM, etc., that can do
wonders (Fig. 10).

Forty eight inches high, with an elec-
tronic tri-band coupler, this series fea-
tures a voltage standing wave ratio
(VSWR) of better than 2:1 on all chan-
nels, good road range, and a tunable
core for maximum a-m, sideband output
and minimum loss. Installation is simple
and cables fit nicely through existing
body holes—at least on Ford and Mer-
cury Cougar, anyway. You'll enjoy good
AM-FM radio, too, as the truckers’ call
of “a super trooper northbound at the
42-mile marker” comes crackling down
the superslab. &vn

FREE

CATALOG
OF
Burglar/Fire Alarms

With over 1600 hard to get security

products for home, bhusiness and in-

dustry, Mountain West is a one-stop
| supermarket for professional alarm

installers as well as do-it-yourselfers.
[ Systems and parts range from simple,
quickly installed units to the most
sophisticated electronic equipment.
68 pages are filled with pictures,
diagrams and instructions.

Mail to:Mountain West
4215 N. 16thSt
! Box 10780 Dept E'T-11
Phoenix, Az. 85064
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Alarm system
service, |l

More Troubleshooting

Here we examine some of the
problems various intrusion
sensors can cause and some
ways to avoid them and look
at dialer and direct wire sys-
tem troubleshooting.

By Joe Lanier*

This article is a continuation of Alarm
System Service which appeared in Oc-
tober ET/D. It also presents a number
of factors to be considered in the ap-
plication of various intrusion detectors.

Study the motion detection check lists
for possible false alarm causes (or mis-
applications). It is possible for the unit
itself to be defective since anything
electronic is subject to failure, but gen-
erally this is not the case if good, name
brand equipment is employed. Most
false alarms are the result of something
happening within the detection field
range. In some instances you may not
be able to cure this condition with the
existing form of detector used, and you
may have to replace it with some other
type of detector, not affected by the
same conditions.

Should the alarm be only a very rare
random condition, with no apparent ex-
planation, a so-called “pulse counter”
might be considered as a last resort.
These devices are inserted in the pro-
tective circuit between the control and
motion detection unit. They may be ad-
justed time-wise for number of trips re-
quired, before the master itself would
see an open on the circuit, for example,
two trips within 10 seconds. This should
serve to cancel out any one-time ran-
dom alarms, yet alarm on continued
movement within the protected area.

Motion detector
malfunctions

These units are quite complex, render-
ing field service difficult. Most manufac-

“President, Defensive Security, Jasper, TX.

' Microwave application check list ‘

| Microwave motion detectors use very high frequency radio signals in the

vicinity of 10GHz. Air motion will not affect their operation. Antennas
transmit the coverage in a controlled pattern (various patterns are i
| available), which will penetrate most non-metallic surfaces, especially |

head on.

1 (1) A large loading door can be as large as 90-200 sq ft and due to its
size can produce an alarm with as littte as ' in. movement. It is
advisable to parallel such doors, keeping the pattern off the doors.

(2) Microwaves can penetrate non-metallic walls and glass, mount the
unit accordingly to avoid signal detection in unwanted areas, and adjust
its range as required. Note: Just because the signal does not catch a
[ man-size target, does not mean it will not see a larger object. Walk-test
| outside of the building, including a vehicle drive-around.
| (3) Microwave energy can be reflected by large metal objects placed or
parked within range, into areas where coverage is not desired, resulting in

false alarms.

. (4) Fluorescent lighting is an ionized gas column that is reflective to

| microwaves, and can appear as a moving target. It is recommended that :
' such lighting can be turned off during protected hours, or that the unit !
1

look over or under such lighting.

[ (5) Movement of pets, moving signs, blowing curtains, machinery in

operation (such as moving fan blades), as weli as water flow in plastic ]
pipes (or pipes shaking) can produce alarms. A Y in. wire mesh grill may |

be placed over fan blades to make them appear as a solid object to the

microwaves.

(6) Make sure areas where protection is desired are not hidden by _
metal racks, bins, machinery, etc., which would block and reflect signals. ‘

(7) Unit must be mounted on a firm, vibration-free surface.

(8) In event of RF problems, the unit chassis should be grounded,
although this would be an extremely rare condition.

(9) Some manufacturers offer dummy load devices, which have
impedance characteristics of an antenna. It will permit testing of the unit
at full gain without sensing external disturbances or interferences, thus
determining the status of the problem as to application or malfunction.

turers would definitely prefer that you
return the unit direct to the factory for
repair. Be sure unit is properly used in
the application, and that it is changing
over to the standby battery provisions
upon power failure. Most of these de-
vices contain small gel cells or ni-cads,
the average life span of which is ap-
proximately five years, and which may
easily be field replaced.

Make sure the unit is plugged into
(normally by a transformer) a live 24
hour 120vac outlet (master control as
well), and is not being cut off at night
by a breaker. This would result in a false

alarm after standby power has beer
exhausted, and is a very, very common
cause of false alarms. Also, avoid use
of house circuits containing unusua
items, which could create spikes on the
line, such as time clocks, etc. If you sus-
pect a recent lightning strike line surge,
change the transformer. It could be
damaged, yet this is nearly impossible
to tell with a VOM.

Dialers

Most dialers (tape) have a test position
that tests most of the dialer's functions.
This pre-programmed taped message
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Passive infrared application check list ‘l
Infrared detectors are optical and passive devices that monitor or receive
infrared energy heat. They do not transmit. Thus, by not radiating energy |
they are somewhat less susceptible to false alarms than devices that
transmit energy, but are generally higher in cost. The more expensive [
models generally provide range fingers (more than one such finger must

be entered to provide alarm) along with logic circuitry. The devices are
optical in that patterns are precisely defined (no range adjustment). They
sense a change in IR radiation, such as caused by an intruder entering
protected pattern.

(1) The target area should be temperature stable. Do not locate the unit
in a direct draft of heating/cooling vents. Normal operating temperature for
IR's is —20 degrees F to 140 degrees F. The unit will compensate for
gradual changes in temperature, but a rapid change (such as 10 degrees
within 4 seconds) can false activate.

(A) Mount unit at least 10 ft away from air outlet vents.

(B) Unit must not see an open flame, such as a fireplace.

(C) Avoid mountings where direct car headlights or sunlight would strike
the optical viewer on the unit, through a window.

(D) An uncovered incandescent light bulb that burns out (or an ac
power failure) will have an immediate temperature change that could
create a false alarm.

(E) The unit should not view any subject to rapid temperature change.

(F) Small pets can emit through IR difference to false activate.

However, often the unit can be located with high mounting to allow pets to
pass under the viewing area.

(G) Sensitivity is greatest for motion across the field of view, and is ‘
least for movement toward or away from the sensor. Performance is also |
determined in part, by background temperature and clothing type worn by |
the intruder, as well as high speed.

(2) Mount the unit on a firm, vibration-free surface.

(3) In the event of RF problems, ground the chassis of the unit.

Special note: In the remote event that outside RF signals appear to be false

activating ANY TYPE of MOTION DETECTION unit (such as Ultrasonic, w
Microwave, Passive InfraRed) CONTACT FACTORY INVOLVED for recommended |
solutions. Test for outside RF activation by having police, etc., key their mikes near |
the building, etc. ‘
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Fig. 11: Typical supervised fire alarm circuits.

—& —— — +
e . — -
Master
control
L 2 —e —@ -
So— e e+
open ckt. alarm devices
L 4 @ @ Master
( Q e o @ control
end-of-line
resistor

may be heard through a speaker in the
unit, without actually dialing out. Test
units also are available, which allow you
to connect across the dialer phone line
output, hear the ringing and the phone
being answered at the programmed
numbers (or a busy signal, etc.). In serv-
icing this equipment, such a device (or
headset) is almost required, to make
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sure you are obtaining a dial tone on
the phone line you are connected to.
Make sure the dialer is actually being
tripped (started), by your tripping device
(such as bell output voltage or dry con-
tact closure), with dial tone present.
Tape contact head should be clean
(spray cleaners are available). Should
malfunctions exist, try a new tape (keep

a spare tape programmed with your
numbers, for testing purposes). Should
the dialer itself be defective, replace-
ment rather than attempting field ser-
vice would generally be called for. Di-
alers are fairly complex in operation and
most manufacturers would prefer them
to be returned for factory repair.

For digital dialers, special testers are
available, with LED type digital read-out
of the number being called, account
numbers and violation code. Tip and
Ring polarity must be observed if touch-
tone phones are in use.

Direct wire
receiver systems

Most problems with direct wire systems
(via leased telephone lines) are caused
by the telephone lines themselves;
opens, shorts, and grounds. Unfortu-
nately, you usually have to literally
prove to the telephone company that
these conditions exist, before obtaining
repair. The special “B.A. Circuit” is a
dedicated private-pair, with nothing on
the line but the voltage (normally 6-
12vdc) from your master control, via a
reversing relay. This voltage is termi-
nated at the receiver, into the receiver
itself. Voltage present, will be indicated
by a normal meter reading. Very low,
or no voltage or current would indicate
trouble, whereas a reversal of polarity
of the normal voitage would produce an
alarm reading. A trouble reading will re-
main until the trouble is corrected, and
an alarm reading will remain until the
system is reset. In the latter instance,
voltage polarity would revert to a nor-
mal, non-alarm state. The voltage itself
is on the line 24 hours per day, regard-
less of when the master control is armed
or off.

If a trouble condition is present, check
forthe line dc input voltage (and current)
at the receiver location. Although rare,
it is possible to have a proper voltage
reading, yet no current reading, due to
poor connections on the phone line it-
self. At least 10ma should be present
to properly operate the receiver. Also,
check the voltage and current output at
your master control prior to calling the
phone company for service, to make
sure your equipment is operational. At
the receiver location be sure to unplug
the receiver from the cabinet before tak-
ing the voltage and current readings
directly from the phone line, so you don’t
read through the receiver under load.
When calling the phone company for
service, it would help to have the test
board (frame room) telephone number
for the exchange you are in, and call
them direct. State the B.A. Circuit Num-



ber if known, and the problem, such as,
“My equipment is putting 6vdc on line
at (premises location), and we have no
voltage at (receiver termination loca-
tion).” The receiver meter power comes
from the voitage you apply on the phone
line from the protected premises. Power
for the lamp and buzzer on the receiver
is provided by an accessory 6vdc power
pack (or batteries) at the receiver.

Special line amplification add-on
modules are available to boost line volt-
age where needed for extremely long
phone lines. Also, leased line monitors
are available that parallel phone lines
at the protected premises with a status
LED type-light. This device will glow
green as long as voltage is on the phone
line, change to red for alarm, and be out
in event of no voltage. It is inexpensive
and can save service time, as you can
call the subscriber to check its status,
rather than have to go to the location
and check for phone line voltage.

Fire circuits & panic
(hold-up) circuits

Fire circuits are generally Normally Open
in design, and employ normally open
detection devices that short (or close)
the circuit to activate the control. There-
fore, the devices used are installed par-
allel (across) the circuit. This holds true
with the 24 hour Panic or Hold-Up cir-
cuit, which may either require a latching
type device or momentary device to ac-
tivate. A broken wire could defeat or
render inactive the circuit, or at least a
portion of it (figure 10).

Supervised fire circuits

These circuits are either 2-wire with an
E-O-L (end-of-line) resistor used to pro-
vide supervision, or 4-wire (2 wires out
and 2 back to control) (Figure 11). In
the case of 2-wire circuits, the control
could see an open circuit, such as a
broken wire, because it couldn’t see the
resistance provided by the end-of-line
resistor. The 4-wire would also see an
open, due to a loss of voltage. A short
on either system would provide an
alarm condition. Four wire is known as
“Class A,” and 2-wire as "Class B" wir-
ing. Troubleshooting would consist of
using a VOM to trace an open (no con-
tinunity) or short (causing a constant
alarm condition) when the system is
armed. Tracing shorts was covered ear-
lier. Just keep in mind that Fire and
Hold-Up circuits operate open circuit,
with alarm devices that close the circuit
to activate. Burglary circuits are gen-
erally closed circuit, with alarm devices
that open the circuit, requiring for series
wiring, rather than parallel wiring. €Evp

Ultrasonic application check list

Ultrasonic is “silent sound,” inaudible high frequency sound waves. Any
movement within the protected area changes the pattern of the waves.
Flood coverage is generally provided within adjusted range, but it does
not penetrate walls, etc. Maximum range listed by the manufacturer is
often based on a temperature of 75 degrees F, with 40% relative
humidity, with satisfactory operation normally rendered between 50-90
degrees.:Lower temperatures will reduce the range up to 20% at 20
degress, but humidity will generally affect range only about to 10%.
average range of most mini-sonics is 20 ft x 25 ft maximum. Larger
multi-head systems may be used to provide trap zone coverage in
additional areas with various protection patterns offered. Hard, reflective
surfaces allow for greater coverage per area than soft absorbent areas
with carpet, drapes, efc.

(1) Uitrasonic signals are blocked by merchandise, cartons, etc.,
stacked too near transceivers. This can result in false alarms due to
excessive wave reflection (unit too hot), as well as blocking the area
coverage is desired in. Units generally should not be mounted over 12 ft
from the floor.

(2) Setting the range control too high (unit super sensitive) can result in
false alarms. Adjust sensitivity no higher than required to provide
coverage desired in protected area.

(3) Excessive air turbulence can false activate the system. Mount
unit(s) at least 10 ft away from outlet vents, loose fitting, drafty doors, etc.

(4) Harmonics within the frequency range of the system can cause
activation. This can be caused by mounting too near telephones, TV or
Hi-Fi equipment, and any equipment powered under air or gas pressure,
such as leaking compressors. Also, excessively strong outside RF signals
(unit chassis should be grounded) can cause trouble. Harmonic problems
also can result from rain on an uninsulated metal roof.

(5) Movement in the protected area by pets as well as air movement of
signs, curtains, etc., can cause unwanted alarms.

(6) Unit must be mounted on a firm, vibration free surface, not subject
to vibration from passing trains, traffic, etc.

(7) Remote slave units generally require shielded cable to avoid
inductive pickup. This wiring should be kept away from existing ac
premises wiring at least 1 ft and should cross at right angles only.

(8) If more than.one, single stand alone mini-sonic is “installed at the
same location, they must be of the crystal controlled type to avoid cross
talk (inter-reaction false alarms).

(9) Doppler Meters (testers) are available, and should be used on the
large systems to check over all stability and system balance.

£

1. Remove varnish back coat with a solvent or paint remover.

2. Overlay tear with fresh foil approx 2" (use varnish, blue, or
self adhesive foil to secure same)

Fig. 12: How _'0 repa/'rrwindow foil.

3. Punch with knife point to insure good contact and recoat with
varnish.
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OP Amps, V

Practical active filters and troubleshooting

This is the final instaliment of
ET/D’s series on operational
amplifiers. Here we conclude
our description of active filters
and offer some cautions and
troubleshooting tips.

By now you should have a
good basic understanding of
the significance and use of
operational amplifiers and
should have the background
upon which to build further
expertise. You cannot afford
to stop learning!

B& Bernard>B; Daien

There are several types of circuits which
are able to simulate inductance. Known
by a variety of unusual names, such as
“Gyrators”, “Impedance Converters”,
etc., these circuits are able to make a
capacitor/resistor combination look like
aninductor . . . (or, conversely, they can
make an inductor/resistor combination
look like a capacitor). We are primarily
interested in simulating an inductor, in
active filter applications.

To understand the basic principle of
these circuits, study Figure 1, which is
a review of basic parallel resonance.
Note that we have an AC generator with
a perfect AC ammeter of zero imped-
ance reading the generator's output cur-
rent. There are two loads connected in
parallel with the generator, one an in-
ductor, and the other a capacitor. We
assume the inductor and capacitor are
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Fig. 2. A power supply active ripple filter.

lossiess, in which case the current
through the inductor will lag the gen-
erator voltage by 90 degrees, and the
current through the capacitor will lead

the generator voltage by 90 degrees.
The currents |, and | are read on zero
impedance perfect ammeters,

When X, equals X, then i_will equal
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F/'g._4. An adjustable se/ectivity bandpass active filter.

I.. Since the two currents are equal, and
180 degrees out of phase, they will
“cancel”, and the net output current
read on the generator output ammeter
will be zero. Of course zero current in-
dicates an infinitely high load imped-
ance . ... therefore the parallel reso-
nant circuit looks like an open circuit so
far as the generator is concerned.
Now then, if we can generate a cur-
rent 180 degrees out of phase with the
capacitive current, when the same volit-
age is applied to both loads, then the

non-capacitive load will “look like" an
inductor. Stated another way, if | cov-
ered up the inductor in Figure 1, but you
were given the facts that the currents
I and I, were equal and out of phase,
you would assume that the concealed
component was an inductor. Further,
looking at the generator current, and
noting that it was zero, you would also
assume that the circuit was parallel res-
onant. And, according to accepted the-
ory, your asumptions would be correct.

However, you could be wrong . . . if

there was an active filter in place of the
inductor. With the aid of Figure 2, we
can demonstrate how an amplifying ele-
ment (active element) can be used
along with an RC network, to simulate
many of the properties of an inductor.
In Figure 2, the ac ripple component is
applied to the transistor's base, but the
voltage across the capacitor lags the
line voltage by 90 degrees. Since there
is a resistor in the emitter of the tran-
sistor, the transistor base input resist-
ance is very high, and does not load the
capacitor down. The base input voitage
therefore follows the voltage across the
capacitor. The input current of the tran-
sistor follows the base input voltage var-
iations. The collector current follows the
base current variations, but AMPLI-
FIED. Therefore the collector current is
quite large compared with the current
flowing into the R/C network, and the
base. Now remember, the base current
was shifted, to lag the applied voitage
by 90 degrees, therefore the collector
current lags the applied voltage by 90
degrees. The net current drawn from the
supply line is therefore inductive . . . i.e.,
this circuit looks like a parallel inductor.
In actual practice we would imple-
ment such a circuit with separate dc and
ac inputs, and use an op amp instead
of a simple one-transistor amplifier. But
Figure 2 suffices to illustrate how an
amplifier and an R/C network can sim-
ulate the performance of an inductor in
many ways. It must be pointed out that
active filters do NOT have the abitity to
store energy, thus an “inductor” made
of an active filter cannot be successfully
used for the inductor in a spark coil (ig-
nition system). On the other hand, se-
ries and parallel tuned circuits show
normal Q and selectivity, proper phase
shift characteristics and energy transfer
... (but not energy storage), when con-
structed with simulated inductances.

Some practical circuits

The following active filters have been
chosen for ease of construction. (It is
possible to change frequency with sim-
ple component value changes only,
while some are adjustable by means of
a potentiometer, for example). They are
all practical circuits that can be con-
structed by the average technician. Al-
though there is much literature available
about theoretical active filters, very littie
is directly useable for constructing prac-
tical filters (and usually requires match-
ing of components to one tenth of one
percent!) Figure 3 is the schematic of
an adjustable narrow-band bandpass
filter. Not only is the frequency adjust-
able, but also the bandwidth (“Q"). This
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Freugency

1 R1 and R2 must be
2n (R1) (C1)

C1 and C2 must be equal, C3 must be twice the capacitance of C1. Circuit Q exceeds 50. Component
values must be very closely matched for best null, as indicated in text

Fig. 5. An adjustable bandwidth notch filter (Twin T configuration).
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Voltage gain = 1

Note: Op Amp Is LM110 or 1556. The frequency of operation is 10kHz cutoff (knee) of

passband, calculated from the formula F

2#« (R1)

1 Notice that
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R1 must equal R2, and C1 has twice the capacitance of C2. Resistors should be matched
10 1% or better, capacltors to 5% or better. The closer the matching, the better the
performance. Capacitors must be polycarbonate film, mica, or zero temperature coefficlent
discs. Resistors must be film type. R1 and R2 can be a dual cermet potentiometer for

frequency adjustment over a wide range.

Fig. 6. A low pass filter.

circuit offers a Q up to 1000 or more,
and gain in the hundreds of times. (The
higher Q settings yield the higher gains.)
Unlike most configurations which use
more components, and are more diffi-
cult to adjust, this circuit is based on the
“Wien Bridge”, and offers ease of ad-
justment. For better high frequency per-
formance, try an LM318 op amp in this
circuit. Stability depends upon the qual-
ity of components used, with polycar-
bonate film capacitars preferred in the
larger sizes, and mica or zero temper-
ature coefficient ceramics used for the
smaller values. All resistors should be
metal film, while the potentiometers are
“cermet” element, muititurn preferred.
Changing the value of BOTH capacitors
changes the range of operation, the
smaller capacitors providing the higher
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frequencies.

Figure 4 is the schematic of another
bandpass filter with adjustable fre-
quency and bandwidth. This one uses
both positive and negative feedback,
has high gain, high Q, and the fre-
quency can be readily calculated for
your own designs. Large changesin fre-
quency can be made by changing the
values of C1 and C2, which must always
be equal. Changes in frequency over a
ten to one range can be made by means
of the potentiometer, which should be
a good quality unit, in which the sections
track each other closely. As is the case
with Figure 3, the input should be driven
from a low impedance such as an op
amp or an emitter follower. The output
of Figure 4 should drive a high imped-
ance, such as the non inverting input of

an op amp or the input of an emitter
follower. The 1000 ohm resistors are
used to limit the range of the pots and
are considered to be, with them, single
resistors (part of the potentiometer re-
sistances) for frequency calculation.

Figure 5 illustrates a high Q notch fil-
ter (band reject filter). By adding the
components in the dotted area, adjust-
able Q canbe provided. Itis best to stay
with resistor values between 10,000
ohms and 1 megohm, . . . (we chose the
larger value resistors in order to use
small capacitors at the low frequency
involved). The closer the components
are matched to the ratios described in
the illustration, the better the null will be.
Figure 6 illustrates a very handy low
pass active filter with 40 db per octave
roll off after the knee of the curve is
reached.

This circuit can be made adjustable
by ganging R1 and R2. This circuit is
a voltage follower, with unity gain, due
to the fact that the outputis directly con-
nected back into the inverting input. The
output inpedance is very low, and will
drive most normal loads without prob-
lems. The input should be from a low
impedance source.

Figure 7 is the same circuit as Figure
6, with the components reversed in or-
der to provide high pass filter action. It
is difficult to provide adjustment of fre-
guency, since the two resistors, R1 and
R2 are not equal, and therefore tracking
becomes a severe problem. (When
ganged pots are used in these active
filters, they MUST be high grade units
in order to provide the stability, and the
close tracking required).

“Poles’’, “orders”, and
decibels . .

As you read about active filters in other
literature you will find references to “fil-
ter poles”, “filter order”, and “db per
octave” ... plus a lot of other termi-
nology that tends to be very confusing.
In a general way, here is how to make
some sense of this for practical appli-
cations. A “pole” is usually an “RC ele-
ment” in active filters, thus a filter circuit
with one element would have one pole.
The “order” of the filter is directly related
to the number of poles . . . it can be said
that a two pole filter is a “second order
filter”, a three pole filter is a “third order
filter”, etc. The attenuation, or roll off,
of afilter is directly related to the number
of poles, having 6 db per octave, per
pole. Therefore a second order filter
would roll off at the rate of 12 db per
octave, while a third order filter would
rol! off at 18 db per octave, and so forth.

As you can readily see, the resistors



and capacitors used determine the per-
formance of the active filter ... and
often must be very closely matched.
When CDA's are used, the required
biasing networks and current limiting
resistors pose a problem since they of-
fer parallel resistance networks, effec-
tively upsetting resistor matching, etc.
| strongly recommend that you read the
“Linear Applications Handbook", avail-
able from the National Semiconductor
Corporation, at the cost of a few dollars.
it provides thorough coverage of a wide
variety of op amp applications, including
CDA's and active filters.

Op amp destruction modes

It is helpful to know the things that can
cause an op to fail. Of course the usual
things apply, overvoltage on the supply
bus, excessive current due to improper
load, etc. However, the op amp is very
vulnerable at its input, in two ways. First,
the differential voltage between the two
inputs cannot exceed the rated value,
and second, the input voltage usually
cannot be driven higher than the posi-
tive supply voltage nor lower than the
negative supply voltage. In the case of
a single power supply, the input cannot
be driven below ground.

Some trouble shooting
notes ...

As noted in Part | of this series, the input
to the op amp is reduced to close to
zero when the feedback loop is closed.
The gain of the op amp IC itself is not
reduced at all. For example, if we are
using an op amp with an open loop gain
of 100,000 and a closed loop gain of
100, with a supply voltage of 20 volts,
the output signal swing cannot exceed
20 volts and the input cannot exceed
100 microvolts! (20 volts divided by the
gain of 100,000.) With the feedback
loop closed, the gain will drop to 100,
and we can not apply a signal of 200,-
000 microvolts (200 millivolts) to the in-
put because the feedback loop reduces
the input signal to 200 microvolts! The
signal source resistance must have a
fairly high internal impedance, or else
we must add a resistor in series with the
op amp input, as shown in the sche-
matic of the inverting op amp in Figure
8, in order to prevent short circuiting the
signal source by the low input imped-
ance of the op amp. (in the inverting
mode only). What happens is that the
signal of 200 millivolts is reduced to 200
microvolts at the op amp end of the input
resistor, due to the negative feedback.
This reduction of the signal to an ex-
tremely low level has led to such state-
ments as, “The inverting input is a vir-

R1 49.9K 1%

Cc1 c2
0.22mfd 0.22mfd

Ein | 1K

OE out

Voltage gain = 1

Note: Op amp is LM110 or 1556. frequency of culoﬂ (knee) of passband is 10kHz calculated

from the formula F

2% (C1) /R1(R2)

C1 must equal C2, R2 has twice the resistance of R1. Resistors should be matched to
1% or better. Capacitors should be matched to 5% or better. Capacitors should be
polycarbonate film, mica, or zero temperature coefficient discaps. Resistors should be

metal film.

Fig. 7. A high pass filter.
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Fig. 8. An inverting op amp.

tual ground”, implying that any signal
fed into it will be reduced to zero. Ac-
tually, the signal is reduced to an ex-
tremely low level, but not to zero. Many
oscilloscopes do not have sufficient
gain to see signals below one millivolt,
and this can lead the service technician
to erroneous conclusions ... like as-
suming that there is no input to the op
amp, when, in fact, the circuit is operating
exactly as it should! Even worse, the
distortion products fed back into the input
via the feedback loop will now be very
large in comparison with the reduced
input signal, and the input, if it can be
seen at all, will appear to be a bunch of
spikes, noise, and odd waveforms!

In normal use, the op amp has close
to zero differential input voltage, due to
the action of the inverse feedback. If
you open the feedback loop, or ground
it out somehow, the differential input can
rise in some circuits and exceed the in-
put rating. Shorting and opening the
feedback loop are no-no's in trouble-
shooting op amps!

Well, for the perservering reader who

has come through all five pdrts of this
series . . . five months is a long time. All
things must end . . . and itis time to end
our discussion of op amps. But let me
hasten to state that we have only
scratched the surface of this vast sub-
ject of op amps. Many ingénious circuits
exist, and we have only explored a few
of the most basic. Hopefully the reader
will use this introduction to foliow the
subject a little further. Most ot the op
amp manufacturers offer literature, either
free, or at very reasonable charge. They
are a very good starting point for a basic
library about op amps.

Remember, op amps are finding new
uses every day, and your study of the
subject will certainly find good use both
in your work and your personal life.
Where can you buy four versatile am-
plitiers for around a buck? That has to
be the best buy around, and you can
bet the electronics industry people aren't
losing sight of that fact! Skill in applying
op amps can be a very saleable com-
modity . . . so, sharpen up your op-amp
skills. €7D
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CET quiz IX

Radio & TV

This entire quiz is on radio and
television fundamentals. It
should be a good review to
help you get ready for the CET
tests. Why not take the test
soon and surprise yourself with
how much electronics knowl-
edge you really have and didn't
realize? See if you can get
more than 75% on this quiz.

By Frank Egner

Questions 1 through 15 refer to figure
1.

1. The block diagram indicates this is

a:
a. AM stereo receiver.
b. FM stereo receiver.
c. Shortwave receiver.
d. May be any of these.

2. Block 1 will accept frequencies of:
a. 540 to 1610 KHz.

b. 30 to 50 MHz.
c. 88 to 108 MHz.
d. 1540 to 2610 KHz.

3. If an SCA signal is being received,
it could be recovered at the output
of block:

a.6
b. 4
c.2
d. 5

4. A complementary-symmetry ampli-
fier circuit might be used in:
a. Blocks 7 and 8.

b. Block 6.
c. Block 4
d. Blocks 2 and 3.

5. The signals present at the output of
block 5 during a stereo broadcast
are:

a. The monaural and pilot signals.
b.L+R and L —R sidebands.
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Figure 1 used for questions 1 through 15.

10.

11.

c. L—R sidebands and monaural
signals.
d. L+R, pilot, and L — R sidebands.

. The range of frequencies that may

appear at blocks 7 and 8 area:
a. 50 Hz to 15 KHz.

b. 60 Hz to 5 KHz.

c. 50 Hz to 20 KHz.

d. 60 Hz to 7.5 KHz.

. Some receivers stabilize the local

oscillator by using
a. AGC.
b. AFC.
c. ACC.
d. AFT.

. To decode the stereo signal, a car-

rier of

a. 19 KHz.
b. 10.7MHz.
c. 455 KHz.
d. 38 KHz.

must be developed.

. It present, the SCA signal must be

filtered out. The SCA filter must re-
spond to:

a. 4.5 MHz.

b. 10.7 MHz.

c. 67 KHz.

d. 38 KHz.

Good quality receivers include block
1. An advantage of block 1 is:

a. Broadcast band image rejection.
b. Improved signal to noise ratio.
c. Broader selectivity.

d. More than one but not all above.
There is no receiver output. The first
test should be made at:

a. Block 9.

12.

13.

14.

15.

16.

17.

b. Blocks 7 and 8.

c. Block 5.

d. Block 3.

The bandwidth authorized by FCC
for this type transmission is:

a. 75 KHz.

b. 150 KHz.

c. 200 KHz.

d. 20 KHz.

The circuit within block 5 could be
a:

a. Grid or base leak detector.

b. Slope detector.

c. Ratio detector.

d. Infinite impedance detector.

The block least likely to use a uni-
polar device is:

a. Block 1.

b. Block 2.

c. Block 4.

d. Blocks 7 and 8.

Block 3 must be operational over the
range of:

a. 98.7 to 118.7 MHz.

b. 995 to 2065 KHz.

c. 88.7 to 108.7 MHz.

d. 40.7 to 60.7 MHz.

Which of the following are compatible
by FCC regulation?

a. Monaural and multiplex FM re-
ceivers.

b. Monochrome and color TV re-
ceivers.

c. Both a and b.

d. Neither a nor b.

In the 6 MHz TV channel at the
transmitter, the sound carrier is lo-



18.

19.

20

21.

22

23.

24.

25.

cated exactly:

a. 250 MHz below the channel up-
per frequency.

b. 250 KHz above the channel lower
frequency.

c. 4.5 MHz below the picture carrier
frequency.

d. 920 KHz below the color subcar-
rier.

In the TV IF passband, the color
subcarrier is located:

a. 3.58 MHz above the picture car-
rier.

b. 920 KHz above the sound carrier
¢. 1.5 MHz below the picture carrier.
d. 600 KHz below the sound carrier.
To develop linear sweeps in vac-
uum tube TV receivers, the yoke
must be driven by:

a. Sawtooth voltages.

b. Trapezoidal currents.

¢. Sawtooth currents.

d. Trapezoidal voltages.

. Coaxial cables may be connected

to TV receivers using a balun. This
device is:
a. An impedance matching device.
b. An attenuator network.
c. An RC time constant network.
d. A circuit to attenuate ghosts.
The vertical sync pulse is used to
initiate:
a. The vertical blanking period.
b. The start of the vertical trace.
c. The horizontal blanking period.
d. The vertical retrace cycle.
The vertical sync pulse is serrated
into six pulses. This is necessary to:
a. Properly charge the integrator.
b. Prevent overcharging the differ-
entiator.
¢. Maintain horizontal stability.
d. Prevent vertical retrace lines.
Maximum conduction of the video
diode detector:
a. Can be during sync or video time.
b. Occurs during video signal time.
c. Always occurs during sync pulse
time.
d. Occurs during brightest picture
peaks.
A TV receiver is tuned to channel
10 (192-198 MHz). The L/O oper-
ates at 239.25 MHz. The sound and
video IFs at the mixer output are:
a. S: 41.25 MHz, V: 45.75 MHz.
b. S: 47.25 MHz, V: 51.75 MHz.
c. S:41.5 MHz, V: 46.0 MHz.
d. S: 31.5 MHz, V: 36.0 MHz.
Video amplifiers use peaking coils
to compensate for attenuation of:
a. Audio frequencies.
b. Mid-range frequencies.
¢. Low frequencies.
d. High frequencies.

Answers on page 49

Would you pay $20
a month for a highly
skilled technician?

Kere's your
ot »ortunity!
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Computech
is solving
problems

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 iocate the most difficult
problems
» standardizes yout trouble shooting technigues
- 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'%"x11" binder that contains the tvpe of
in