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PTS test instruments 
keep you headed 
in the right direction. 
Model 1010 
VHF Port-A-Analyst 
Our basic tuner analyst for areas 
without UHF reception. For 
troubleshooting defects or 
substitution in customer's set 
during a tuner repair. 
Also in self-assembly 
kit form. UHF 
conversion kit 
available. 

Model 5001 
All-Channel Field Strength Analyst 
This all-channel tuner analyst and 

VHF-UHF field strength meter 
is a state of the art CATV, 
MATV and antenna test 

instrument. Features individual 
75 ohm or 300 ohm inputs 
(both U /V), three position 

attenuator switch (dB / Uv), battery 
test, individual U /V LED indicators 

and detachable AC line cord. 

Model 3001 
All-Channel Port-A-Tuner 
Portable VHF-UHF tuner 

specifically designed to replace 
customer's tuner during repair. 
AC powered and completely 

isolated —receives 82 channels 
with any 41Mc TV set. 

Model 4001 
All-Channel Port-A-Analyst 
AC/DC, combines the features of Models 
3001 and 2002. Serves as an analyst to 
find set defects or can replace the 
customer's tuner during repair. 

Model 2002 
All-Channel TV Tuner Analyst 
A solid state test unit that 
can substitute both the UHF 
and VHF tuners by "jumping-in" 
the analyst. Use in the customer's 
home or on your bench without 
all the cost. Invaluable for 
troubleshooting the IF or 
AGC system. 

Professional performance in the 
customers home or in your shop. 

One year limited warranty 
on all PTS Test Instruments. 

8001 Component Analyzer 
Solid state component tester 
works in or out of circuit. 
Simple hook-up to any 
standard oscilliscope. 
High, medium and low 
range switch for 
matching the 
impedance of 
the component 
being tested. 

DG-4 Power Supply 
Voltage Control Center 

independently produces four variable 
DC supply voltages. Excellent for 

substituting critical control voltages 
for TV electronic/varactor tuners, 

voltages in TV's, stereos, radios and 
many other electronic devices. 
Also available is a Model DG-1, 
variable voltage single output 

power supply. 
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II1DUSTRY 

ET/D Names Schwartz 
Managing Editor 
Walter H. Schwartz, 42, owner and 
manager of Braham Electronics, 
Braham, Minn., has been appointed 
Managing Editor of Electronic 
Technician/Dealer magazine. 
Schwartz, who for the past seven 

years has operated a one-man elec-
tronics sales and service business, 
brings to his new position a well rounded 
and extensive background in servicing 

virtually all types of consumer elec-
tronics equipment, including television, 
stereo, C.B., audio and microwave 
ovens. 
He holds a bachelor's degree from the 

University of Minnesota (1961) in history 
and political science and has graduate 
school credits in library science and 
journalism. He began the formal study of 
electronics in 1953 at Dunwoody Insti-
tute, Minneapolis, from which he 
graduated two years later. 
In his new position Schwartz will be 

based in Duluth, Minn., where he will be 
responsible for coordinating all produc-
tion efforts. In addition to these duties, 
he will be contributing articles to ET/D on 
a regular basis which will deal with either 
the technical or business aspects of an 
electronics service business. 

Adapt to Change 
or Die: Liska 
VIZ Marketing Director Robert J. Liska, 
in a talk before Georgia electronic ser-
vice technicians, has warned that adapt-
ing to technological change is essen-
tial. 
Not only is such change essential for 

continued growth and operations, but it 
is inevitable to survival and can lead to 
more and greater profits. 

Citing the greatly reduced need for 
service on solid state televisions, Liska 
warned that "adapting to change is a 
matter of do or die. On the other hand 
the growing opportunities in other areas 
of service are becoming more attrac-
tive," he said. 
Liska urged service companies to se-

cure periodic service contracts in order 
to provide a leveling of income and a 
smoothing out of the work load and sales 
curves. 
Technology, its rapid growth, is an-

other major factor now impacting on 
every electronics service technician in 
the country. "You don't need to under-
stand programming to test a power sup-
ply or a circuit board," Liska said, but it is 
essential that every technician have a 
solid grounding in digital technology. 
Liska said areas which offer particu-

larly attractive opportunities are data 
communications (especially home com-
puters), voice communications, security 
systems, and video recording equip-
ment. 

NARDA Business School 
Dates Set. 
The National Association of Retail 
Dealers of America has announced the 
dates of its annual four-day schools of 
Service Management. 
John Gooley, Manager of NARDA's 

Service Division says the schools will be 
held this February on three college 
campuses in the east, midwest and 
west. The year's sessions, according to 
Gooley, will be held Feb. 4-7 at Arizona 
State U., Tempe; Feb. 18-21 at Notre 
Dame; and Feb. 25-28 at the University 
of Maryland, College Park. 
NARDA has been conducting schools 

of service management in conjunction 
with major universities for more than 20 
years to determine the methodoligies of 
operation of a service management 
shop. NARDA also conducts annual 
Costs-of-Doing-Business surveys as 
well as maintaining computerized rec-
ords of actual service businesses with 
an eye toward analyzing service busi-
ness operations from a financial man-
ager's point of view. 
Further information may be obtained 

by writing NARDA, 2 North Riverside 
Plaza, Chicago, III., 60606. 

RCA, GE Show High 
Second Quarter Gains 
RCA's second quarter earnings set a 
record and General Electric's first half 
results did likewise with all operations 
showing a gain. 
According to financial statistics re-

leased by the two electronics industry 
giants, RCA's second quarter net income 
was up 12 per cent from a year earlier to 
$78.3 million while GE's second period 
earnings rose 17 per cent to $319.4 mil-
lion. 
According to news statements re-
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Up where it counts, Channel Master Antennas outnumber every other brand! 

And for a very good reasor. 
Channel Master has been man-
ufacturing outdoor UHF, VHF 
and FM antennas for more than 
a quarter century. We have the 
widest selection of antennas, 
covering eyery TV region in 
America....from metropolitan, 
suburban, fringe, deep fringe to 
you-name-it. Channel Master 
makes antennas that pull the 
picture in Clear, customer-
pleasing reception that can't 
be beat. 

The right combination 
for every location 
Antennas plus rotors, boosters, 
masting, wire and every acces-
sory you can think of....that's 
what makes Channel Master 
Antenna Headquarters for deal-
ers and installers throughout 

the country. Quantum, Cross-
fire, Ultra-Hi Crossfire, Channel 
King, Coloray, Magnadyne 
names to remember when it 
comes to antennas. All from 
Channel Master...the best name 
in reception. Proven on more 
roof tops than any other brand. 

Channel Master 
Division of Avnet, Inc., ETD978, Ellenville, New York 12428 

Circle No. 109 on Reader Inquiry Card 
ET/D - September 1978 13 



leased by the firms the consumer elec-
tronics products and services divisions 
took part in the general advance which 
was registered. 
GE's Reginald H. Jones said con-

sumer products and services continued 
to show "good gains," while RCA's 
Edgar Griffiths said the RCA Service 
Company was among eight divisions 
and subsidiaries showing new high re-
sults for the reporting period. 
Additionally, Griffiths said, "Heavy 

world-wide demand stimulated a strong 
showing by RCA's color picture tube 
manufacturing, which operated at full 
capacity and advanced in sales and 
earnings." 

GTE to Develop "Flat Panel" 
Television 
General Telephone and Electronics 
Corporation has announced plans for a 
concerted research effort to develop 
large screen, flat panel, color television. 
It should be ready for consumer con-
sumption five to 10 years from now, 
according to GTE estimates. 
Announcement of the project comes 

just a month after Sharp Electronics 
Corp. showed its 6-inch, flat panel 
"black and yellow " television set at the 
Summer Consumer Electronics Show in 
Chicago. GTE said it has signed a three 
year contract with a Chicago based re-
search organization, Lucitron, Inc., for 

development of the flat panel color 
screen. 
Lucitron, GTE reports, is a research 

firm founded by three scientists formerly 
associated with the Zenith Radio Corp., 
which cut back drastically on research 
and American based production 
facilities in an economy move late last 
year. 
According to a GTE spokesman, 

Lucitron is headed by Joseph Markin, 
president; Dr. Alan Sobel, vice president 
for operations; and Michael DeJule, vice 
president of research and development. 
The group has extensive experience in 
flat panel technology and will be working 
in close conjunction with GTE Laborato-
ries in Waltham, Mass., and with Syl-
vania television and picture tube en-
gineers in Batavia and Seneca Falls., 
N.Y. 
According to George Konkol, presi-

dent of GTE Consumer Electronics 
Group, which has worldwide responsibil-
ity for the development of new concepts 
in television; "Our objective is to develop 
the technology capable of providing flat, 
thin displays suitable for use in large-
screen color television and other com-
mercial applications." A working system 
should be available on a research basis 
in three to five years GTE spokesmen 
report, with commercially available 
systems entering the consumer mar-
ket anytime five to 10 years hence. 

Industry Marks 11 % Expansion 
Electronics was a $46 billion industry 
last year, up 11 percent (or $5 billion) 
from the previous year, according to 
statistics contained in the Electronic In-
dustry Association's 1978 Electronic 
Market Data Book. 
Published annually by EIA, the data 

book contains figures on consumer elec-
tronics, communications and industrial 
products, government electronics, elec-
tronic components and related informa-
tion on world trade. 
The current edition is available by writ-

ing EIA's Marketing Services Dept., 
2001 Eye St., N.W., Washington, D.C. 
20006. The cost is $15 for EIA members 
and $25 for non-members. 

VCR Sales Figures Released 
The Electronic Industries Association 
has added a new category to the statis-
tics it reports on each month. For the first 
time in history EIA has added "sales to 
dealer" figures on home video cassettes 
and tape recorders. 
According to Charles Hoffman, of the 

E IA/consumer Electronics Group, this 
category will be included from here on in 
EIA's regular monthly sales-to-dealers 
reports. 
EIA has for many years reported 

on the sales-to-dealers of television 
sets, audio products and radios.up 

How To 
Protect Your 
Independence 

Protect yourself from 
being swept away by 
O.E.M. service or-
ganizations. Help 
keep your independ-
ent status. You can... 
everytime you replace 
a flyback, yoke or vol-

tage multiplier. How? Specify Thordarson — the leading inde-
pendent supplier of flame retardant replacement flybacks, yokes 
and voltage multipliers for all brands. 

Thordarson replacements fit exactly. They are designed and 
built better than the original being replaced. The replacement is 
fast and easy because Thordarson offers you accurate cross-
reference data that is constantly updated. 

To stay independent . . . buy replacements from your independ-
ent electronic parts distributor — where your best buy is Thor-
darson. 

THoRDARsoN 
swap A SOCillf• Me mbor 

Thordarson Meissner, Inc. 
Electronic Center 
Mt. Carmel, Illinois 62863 
In Canada— 
GTE Sylvania Canada Corporation 

When 
components 
are small and 
space is tight 

use our 

T-7 is a 12-watt continuous duty instrument 
for production line, lab or protoshop. Heating 
element in soldering tip puts heat right where needed. Accurate. 
stepless dialing, 175° to 910°F (79°-487°C). Work protected 
by solid-state, line-isolating circuitry and grounded element. 
Two interchangeable, reshapeable tips, plus slip-on tips 
for special needs. Ideal for soldering, rework, fine touch-up; 
working wax and plastic; heat-etching various materials. 

T-7 
MICRO 

SOLDERING 
STATION 

AMERICAN BEAUTY 
merican Electrical Heater Company 
Cass Ave., Detroit, Mich. 48202 
• (313) 875-2505 • TWX: 810-221-5369 

duets sine* 1894 

Slip-on tip 
in use. 

2/3 actual 
size. 
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Reaèh for Sprague parts 
instead of running for them. 

Now it's easy for you to build and maintain a practical-sized inventory of 
capacitors, resistors, transistors, diodes, and switches for service work. 

You don't have to buy huge quan-
tities of electronic components to 
keep on hand the parts you need. 
With these assortments, you'll 
save valuable time by having re-
placement parts within an arm's 
reach. 

All assortments come in 6- or 9-
drawer attractive, durable, com-
pact, blue plastic cabinets. Pre-
labeled drawer fronts  identify 
contents of each drawer. Clear 
plastic drawers are compartment-
alized with adjustable dividers, 
letting you check your stock in 
seconds. And you pay for the com-
ponents only . . . time-saver cab-
inets are yours at no extra cost! 

Component 
Assortment 
Number 

Number of  Number of  Net 
Components Ratings/Types  Price 

Aluminum Electrolytic Tubular Capacitors 
Aluminum Electrolytic Tubular Capacitors 
Aluminum Electrolytic Tubular Capacitors 
Aluminum Electrolytic Tubular Capacitors 
Vertical-mounting Tubular Electrolytic Capacitors 
Vertical-mounting Tubular Electrolytic Capacitors 
Miniature Aluminum Electrolytic Tubular Capacitors 
Miniature Aluminum Electrolytic Tubular Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Dipped Tubular Radial-lead Film Capacitors 
Mylar-sleeved Axial-lead Film Capacitors 
Polypropylene/Polycarbonate Film Capacitors 
Ultra-miniature Single-ended Film Capacitors 
Film-wrapped Tubular Film Capacitors 
General Application & High-K Ceramic Disc Capacitors 
General Application & High-K Ceramic Disc Capacitors 
Temperature-stable Ceramic Disc Capacitors 
Dipped Radial-lead Mica Capacitors 
Radial-lead Solid Tantalum Capacitors 
Carbon-film Resistors, 1/4 Watt 
Carbon-film Resistors, 1/2 Watt 
Zener Diodes. One-Watt 
Small-signal and Power Transistors 
Toggle & Push-button Switches 

KE-10 
KE-11 
KE-13 
KE-14 
KE-16 
KE-17 
KE-19 
KE-20 
KF-10 
KF -11 
KF-13 
KF-14 
KF-16 
KF-18 
KF-19 
KF-21 
KF-28 
KF-30 
KF-31 
KC-20 
KC-21 
KC-22 
KM-10 
KT-10 
KR-10 
KR-15 
KS-20 
KS-25 
KX-11 

25 
61 
18 
18 
27 
61 
27 
61 
80 
104 
49 
20 
20 
96 
136 
45 
43 
115 
52 
110 
167 
85 
28 
70 
130 
127 
37 
40 
18 

18 
27 
18 
18 
18 
27 
18 
27 
15 
21 
10 
11 
9 
13 
18 
17 
20 
23 
26 
18 
27 
18 
14 
16 
23 
24 
8 
27 
18 

For 
current 

prices, 
write 
or 

call 
Wbody 
Boillet, 
Sprague 
Products 
Company, 
North 

Adams, 
Mass. 
01247. 

Tel. 

Area 
Code 
413 

664-4481. 

See these assortments at your Sprague Distributor today . .. or . .. write 
for Assortment Brochure M-946B to Sprague Products Company, 
65 Marshall St., North Adams, Mass. 01247. 

SPRAGUE PRODUCTS COMPANY Distributors' Division of Sprague Electric Co. 

THE FOREMOST SUPPLIER OF ELECTRONIC COMPONENTS 
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room 
THE 

EDITOR'S 
DESK 

There are remarkable developments in television receiver design for 
the 1979 model year. Remarkable just as much for the sheer 
variation in the number of ways to lay out a television receiver as for 
the innovation in circuit design itself. 

Thus it is with this issue of ET/D that we begin our annual review 
of what we — the editors of ET/D — feel are the most noteworthy 
and significant changes in television receiver design. Ultimately, of 
course, such design changes will have an impact on you at your 
bench. 

We begin our annual "television issue" with a basic survey of the 
chassis innovations which have thus far been brought to our 
attention. In addition to this survey article, each issue during the next 
several months will concentrate on a specific manufacturer in greater 
detail to highlight the most significant changes in the 1979 model 
line. Not everyone has offered significant changes in chassis design. 
Others have. And the latter, as such, are the ones to be featured in 
ET/D's pages. 
The award, in the opinion of the editors of ET/D, for the most 

exciting change in television circuit application for the new model 
year has to go to Magnavox for the first commercial application — to 
our knowledge — of a new method for separating chroma and 
luminance information. Don't look for any 3.58MHz traps in these 
new models — you won't find any. So we lead off our detailed look 
at a specific manufacturer with Magnavox. 
Zenith, on the other hand, has to get the award for the most 

drastic departure from previous standards for the placement of 
physical components. Their new "Systems 3" modularized receiver in 
effect has no chassis at all and is designed with 25 per cent fewer 
components. 
At the other extreme we have Quasar out with a single board 

chassis that is 30 per cent smaller than anything they have offered 
up to this time, and, G.E. has become the first American 
manufacturer to offer a large screen projection color TV system in a 
single, compact unit. 
As I said, it is a remarkable year for receiver design. I hope you 

find our annual television issue informative and useful. It is always a 
pleasure for ET/D to look around and see what is coming next in this 
high technology industry in which we find ourselves. 

Sincerely, 
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Fed up trying to find the 
right semiconductors? 

Look to the Mallory PTC line to help you out. 
Your Mallory distribJtor tras a complete up-to-
date line of quality FTC semiconductor; keyed 

to your neEds. 

He also has the Mallor  complete semicon-
ductor guide aid c-oss reference to t <e the 
guesswork out of buying. 

Components for *.he latest TV, sterec, Hi-Fi, 
CB radio and many M RO applications are 
available now in c)nvenient poly-bac pack-

ages. Contents are clearly marked, so you 

can't go wrong. 

See your Mallory distributor for the, conven-
ience and economy of simplified oia-source 
buying or contact us for more irrc rmation. 
Mallory Capacitor/ Distributor Products Com-
pany, a division of P. R. Mallory & Co. Inc., 
Box 1284, Indianapolis, Indiana 46206. (317) 
856-3731. 

MALLORY 
Circe N.o 131 on Reader Inquiry Card 



REWSLIRE 
NEWCOM CHANGES NAME, EXPANDS TO FOUR DAYS. The 1979 NEWCOM show, 
the annual gathering of electronic industry distributors and manu-
facturers, will return next year to Las Vegas, but with a different 
name.  The show, scheduled to become a four-day event for the first 
time, has been renamed the Electronic Distribution Show to emphasize 
its general nature and purpose.  NEWCOM, which stood for "new com-
munications", too many times has to be explained to newcomers to 
the show, according to insiders.  The 1979 show dates, incidentally, 
are May 1-4, which is Tuesday through Friday. 

EICO FORMS NEW DIVISION. EICO Electronic Instrument Company, a well 
known name in electronic instrumentation for decades, has formed a 
new company--EICO Data Products.  The new firm will specialize in 
the marketing and distribution of computer terminals.  According to 
Linda Ashley, the chief executive of EICO Data Products, the primary 
emphasis will be on the application and use of computer terminals 
to everyday working problems faced by small business and educational 
institutions. 

ZENITH ENTERS AUDIO COMPONENT MARKET. The Chicago-based Zenith 
Radio Corporation, which pioneered in the development of the stereo 
FM system finally adopted by the FCC, has announced it is entering 
the audio component market.  Executive Vice President Walter C. 
Fisher reports Zenith will offer consumers a wide choice of systems 
which will include stereo receivers, record turntable/changers, 
cassette tape units, and new high performance speakers.  Zenith's 
move into the audio components market was announced during a recent 
meeting of its distributors. 

ZENITH ANNOUNCES REDUCED FINANCIAL RESULTS; NEW CRT LINE. Zenith 
also has reported that its first half results for 1978 showed 
earnings of $6.7 million, or 36 cents per share, compared with $13.5 
million, or 72 cents per share, for the comparable period a year 
earlier.  Meanwhile, Zenith says it plans on entering a new market 
area, industrial computer CRT displays.  The first shipments of the 
12-inch monochrome CRTs are scheduled for October. 

RCA CHASSIS RECEIVE NESDA/ISCET RATINGS. A team of inspectors from 
NESDA/ISCET graded three RCA chassis for "serviceability" during a 
recent RCA training session for distributors in Las Vegas.  Accord-
ing to an ISCET statement, the three chassis rated were the CT92A, 
which received a "good"; and the CTC93D and the CTC88AC, both of 
which received "excellent" ratings.  The possible rating grades are 
excellent, good, fair, and poor, according to ISCET. 

EUROPE'S CONSUMER ELECTRONICS MARKET SLOWS. The market for consumer 
electronics products in Western Europe, at $12.5 billion this year, 
will show only a four per cent growth rate over the next 10 years, 
according to a study just released by Frost & Sullivan, Inc.  Sur-
prisingly, however, the market research report indicated that cer-
tain categories are expected to show "vigorous growth", one such 
category being radios which are expected to post a 31 per cent mar-
ket gain by 1985.  The overall European consumer electronics market 
is expected to total $16.6 billion by 1985, Frost & Sullivan reported. 
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New SIMPSON 
5" Dual-Trace 

15-MHz Scope 
with triggered sweep. Reliable, versatile 
and easy to use. It's your best scope buy. 

15  M 
H z  D U A L  T R A C E  O S CI L L O S C O P E 

For design, development and serv-
ice of digital circuitry, communi-
cations, audio, TV equipment . . . 
in lab, shop or field. 

Differential vertical amplifier 
stages provide wide DC to 15 MHz 
bandwidth with smooth rolloff use-
able thru 27 MHz. 

Reliable integrated circuitry, all-
solid-state (except CRT) 

Triggering — internal, external, 
TVV, TVH, VITS 

• Automatically shifts between 
CHOP and ALTERNATE as you 
change sweep time. 

MODEL 452 $698 
24 nanosecond rise time 

Front-panel X-Y operation, dual 
matched vertical amplifiers. 

Displays CH A, B, A&B, A + B, 
A-B 

0.5V peak-to-peak 1kHz square 
wave calibrator 

Voltage-calib rated vertical and 
horizontal inputs (eleven steps in 
1-2-5 sequence) 

X5 magnification 

Human-engineered front panel 
controls 

See Your Local Electronics Distributor or Write for Bulletin T-837. 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 

(INSTRU MENTS THAT STAY ACCIJOATI ) (312) 697-2260 • Cable SIMELCO • Telex 72-2416 

Circle No. 144 on Reader Inquiry Card 
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Check logic 
including 
countdowns and PLL 

INII11111111116 6 6 i 

Display composite 
video and AGC pulse 

Display op-amp 
,nput output, AID 

27 MHz GB 
envelope and 
modulating signal 

Check phase shitt 
and distortion in 
amplifiers 
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EDITOR'S NOTE: We have had reports of these chokes open-SERVICE  sgminAR ing in other areas .of this and other chassis causing various 
trouble symptoms 

GTE SYLVANIA 

E21-9 Color TV Chassis. 
Heavy black line on right side of picture. Most noticeable on 
weak channels, very obvious on unused channels. Extends 
into UHF channels. Varies in intensity with channel change. 
Most noticeable when using set antenna. Being picked up on 
antenna. Cause: 0400, horizontal driver radiating; set had GE 
13-39098-1 in it (tan color). Changed to another type (black), 
not GE, eliminated problem. 

E21-3 Color TV Chassis. 
Overload on strong signals, sync touchy when medium signal 

tuned. Okay on fringe signals. Cause: T220-1/2 of primary 
open. 

E210307 Color TV Chassis. 
Red and blue bottom vertical lines would not converge. Tuning 
control only covered bottom of picture to fold up. Cause: 
SC808 breaking down with load. Checked okay out of set. 

E20, E21 Color TV Chassis. 
Full color control setting has only enough color to see a dif-
ference from black and white. Voltage check in the chroma 
circuitry uncovered no significant discrepency. All active de-
vices were changed to no benefit. Checking with a scope 
showed the presence of all waveforms but with little amplitude. 
Cause: L605, 33 01 choke open. 

MAGNAVOX 

T979/1989—Resistors inside CRT socket. 
A 1/2-watt resistor (apprx. 2K ohms) is connected in series with 
each of the CRT pins (except filaments) to prevent damage 
from CRT arcs. These resistors are located inside of the CRT 
socket assembly. If one of these resistors becomes intermit-
tent (open), it may result in a picture complaint. For example, if 

the resistor connected to the CRT focus pin should fail, you 
may observe intermittent focus. If any intermittent picture con-

dition is encountered, check these resistors and replace any 
defective ones with resistors of comparable value and wattage 
or replace the entire CRT socket assembly, part No. 180935-2 
(T979 chassis) or 180935-3 (T989 chassis). 

T991 TV Chassis—No video with sides of raster pulled in. 
These symptoms may be the result of an activated HV limiter 
circuit on the Horizontal Oscillator/Driver module. The Hv 
limiter circuit monitors the DC supply voltage to the horizontal 
output circuitry. This DC level determines the HV level. When 
the DC supply surpasses a predetermined point, the HV limiter 
circuit causes the horizontal oscillator to increase drastically in 
frequency. The visual results on the screen are: sides of raster 
pulled in, no video, vertical retrace lines, and sound OK. The 
circuit will not reset until the malfunction has been corrected. 
CAUTION: The HV limiter circuitry is factory tested and must 
never be serviced. If a malfunction is suspected. replace the 
Horizontal Oscillator/Driver module. ETD 

Double your 
capability 
The VIZ SupplystsTm 
Power supplies with built-in circuit 
testing capability. 
Only the VIZ Supplysts let you power 
equipment and circuits and test dc 
voltage points, all with the same instru-
ment. 
The Supplysts speed your work, help 

cut down bench clutter, and free VOMs 
for other jobs. And even with their extra 
testing capability, they cost less than most 
quality fully-regulated power supplies. 

000  ••  • • • 

Single 0-50Vdc, 0-2A supply 
with two 0-99.9V DC voltmeters 
WP-705  8240.00 

Single 0-25Vdc, 0-4A supply 
with two 0-99.9V DC voltmeters 
WP-708  8240.00 

12111The Circuit Tester line 
Accuracy and stability assured 
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SUPPLY MEASURE 

•• •  , •  •• •  r ••  ••• - 
UP 

Dual Supplyst 
Two 0-25Vdc, 0-2A supplies 
with two 0-99.9V DC voltmeters 
WP-707  $299.00 

VIZ 
7108 

Triple Supplyst 
Two 0-20Vdc, 0-2A supplies 
One 5Vdc (to 4A) fixed-output supply 
with two 0-99.9V DC voltmeters 
WP-708  $333.00 

335 E. Price St. Philadelphia, PA 19144 



Tibor Komoroczy, 
Service Manager 

Howard 3oach TV & Applianre 
300 East Valley Blvd. 
San Gabriel, CA 91776 

"DANA throw  y that GE tube flap 
aixil lose aiiidid points. Get your 
Bottom Up Catalog and win!" 

16 •114; 
Your reputation is our reputation 

Tube Products DE )artment • Owensboro. Kentucky 42301 

GENERAL ELECTRIC 
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New 
developments 
in television 
For 1979 

Here's ET/D's "mini look" at 
some of the highlights in 
television receiver design for 
1979. 

By Richard W. Lay 

A "chassisless" TV, growing 
competition between the "modular" and 
"motherboard" purists, a visionary new 
way to separate chroma and luminance 
from the broadcast signal, and single 
unit large screen projection television, 
highlight the 1979 line of high 
technology television receivers. 
They are all here now. And you can 

add to this the continuing march toward 
saturation in electronic tuning. RCA is 
out with its new system, a phase locked 
loop (PLL) frequency synthesized 
system that eliminates the need for fine 
tuning. 
Zenith has made the scene with a 

modular design connected via cables, 
and thus has effectively produced the 
first "no chassis" television. Its new 
sweep generation system also has 
resulted in the elimination of the 
horizontal and vertical controls—again 
through the use of PLL control. 
Quasar and RCA, meanwhile, are out 

with what essentially amount to single 
board chassis to effectively confront the 
Zenith "modular" philosophy. 
But the award for the 1979 model 

year's most significant advance in TV 
theory application goes to Magnavox for 
developing a new system for separating 
the chroma and luminance information 
from the video signal. The result has 
been the elimination of the 3.58MHz trap 
in the luminance channel of high end 
Magnavox 19 and 25 inch sets and this 
has increased the resolution and fine 
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KEYBOARD 
BUTTONS 
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- -4.CHANNEL MAGER 

DECODER 
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FREQUENCY SYNTHESIS 

TUNER MODULE 
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Figl-Block diagram of RCA's phase locked loop controlled frequency synthesis sytem. 

detail (vertically) in high frequency 
luminance information. 

RCA 

RCA reports that it is continuing its 
emphasis on reduced energy 
consumption levels. Its color television 
line now varies in average energy use 
from 69 watts for a small portable model 
to 113 watts for a large remote controlled 
console, the company reports. In 
addition, its black and white sets use 
less than 50 watts of power. 
However, the new electronic tuning 

system, featured in the CTC92 (25-inch) 
and the CTC91 (19-Inch) chassis, plus 
the CTC87 one-module chassis, are the 
major changes in RCA for 1979. The 
tuning system, called "ChanneLock" by 
RCA, eliminates the need for fine tuning 
through the use of large scale 
integration ICs which develop a 
frequency synthesized, PLL-controlled 

form of tuning. This tuning system will be 
available on all 27 ColorTrak Receivers, 
RCA reports, including three 19-inch 
models. 
Both the CTC92 and 91 utilize 10 

modules which contain nearly all 
chassis circuits. The CTC92 also uses 
an advanced solid state voltage 
regulator circuit which enables it to 
operate over an AC range of 
105-to-135VAC. 
The MDR 001A regulator module 

employs five transistors in a comparator 
and oscillator circuit to provide control of 
an SCR that switches regulated 114DC 
to the horizontal output stage on a duty 
cycle basis. The module, RCA 
emphasizes, is factory adjusted and is 
not serviceable. 
The electronic tuning systems 

incorporated into the CTC92 and 91 
chassis contain two separate 
modules—the frequency synthesis 

12 / ET/D - September 1978 



Fig 2-Zenith's System 3 "chassisless" configuration, showing pfacement of modules and 
interconnecting cables. 

Fig 3-Quasar's 
30 per cent smaller 

"Dyna Module" 
chassis, right, 

compared with its 
predecessor. 

control module and the frequency 
synthesis tuner module (see illustration). 
The control module utilized three LSI 

chips. One accepts channel change 
commands, decodes them into binary 
coded decimal form, and then applies 
them to a programmable counter which 
produces a frequency. This frequency is 
compared to a reference, and the 
difference frequency is used to control 

the second (frecuency synthesis) tuner 
module. This module, accordirg to RCA, 
is a highly refined version of ts 
predecessor, the combined VHF/UHF 
varactor controlled tuner. 

CTC87 

The CTC 87 is of the "U" type 
construction, a previously used 
concept. It features one main module, 

the MCK002A IF/AFT, and four printed 
circuit boards. These five elements 
contain all circuitry except the horizontal 
output stage. 
RCA reports the mocule contains the 

IF/AFT, AGC and sourd detector 
functions, PW600 is the B + Regulator 
and Horizontal Centering circuit, 
PW3000 (main) circuit board handles 
video processing, luminance and 
chroma, sound processing, the vertical 
oscillator and deflection, and horizontal 
oscillator and drive circuits, as well as 
the derived operating power supply 
circuits. 
Another board, PW3700, contains AC 

input circuitry, degaussing and the 
+150VDC nonisolated rectifiers, while 

PW5000 contains video output circuits 
and the picture tube socket. 
Additionally, there is a new type 

integrated high voltage transformer on 
this chassis and special start up circuitry 
for the horizontal oscillator and driver 
stages. RCA derives voltages for these 
from the high voltage transformer 
secondary winding. However, a special 
start up circuit is required. Once the 
horizontal' output circuit is operable, the 
necessary low B+ (27-and-22VDC) for 
sustained operation of the horizontal 
oscillator and driver stages are derived 
from the high voltage transformer 
secondary windings. 

Zenith 

Zenith has come up with what it terms a 
"new concept" in television chassis 
design, if chassis is what you want to call 
it. In effect the new modular system, 
termed "System 3" by Zenith was first 
introduced in some late "J" Line 
receivers and features a main "chassis" 
of plastic brackets which support the 
vertical modules. 
All interconnections between 

modules are accomplished via cables 
and edge connectors that are 
appropriately labeled. Zenith reports the 
new design carries eight separate 
modules, each containing related 
circuits. The new design has permitted 
engineers to reduce component parts 
by 25 per cent and to reduce the number 
of interconnections, a major repair 
problem in modular sets, by as much as 
60 per cent. 
Special features of the System 3 are 

the elimination of horizontal and vertical 
hold controls and the use of Zenith's 
Surface Wave Integrated Filter (SWIF). 
This solid state component replaces the 
three stage bandpass shaping IF 
network usually found in TVs, thus 
eliminating many of the coils and 
capacitors found in most conventional 
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tuned circuits. 
Horizontal and vertical sweep rates 

are developed in radically different 
ways. Zenith reports a "master scan 
oscillator" operates at 32 times the 
horizontal frequency (at 503KHZ). This 
signal is divided by 16 on the vertical 
board and then by 2 producing the 
horizontal frequency of 15,734Hz. This 
signal is a square wave ready for input to 
the horizontal pre-driver stage. This 
pre-driver drives the horizontal output 
transistor. 
The output of the 32H clock oscillator 

is controlled by a phase locked loop 
circuit which samples the incoming 
horizontal sync pulses. 

This system eliminates the necessity 
for either horizontal or vertical hold 
controls since all the frequencies are 
generated by the PLL controlled clock 

oscillator. And, Zenith says, this system 
performs equally well on non-standard 
as well as standard sync signals. "Non 
standard signals normally do not include 
equalizing pulses during the vertical 
interval but the system is designed to 
recognize this situation and still 
remained locked in." 
System 3, Zenith says, is featured in 

four 19-inch and 28, 25-inch models. 
Zenith also has included electronic 
tuning in 80 per cent of its 1979 models. 
The 1979 color line, Zenith says, has 
models in five screen sizes, 13, 17, 19, 
23, and 25 inch. 

Quasar 

Quasar for 1979 is out with a 
significantly reduced size chassis (see 
figure 3). It is 30 per cent smaller, 
contains fewer discrete components, 
and will be used in some of Quasar's 
25-inch and 19-inch models. 
The TS967, 19-inch, which also 

carries a newly added Vertical Interval 
Reference (VIR) module called 
"Dynalock" by Quasar, corrects 
distortion problems resulting in the 
broadcast signal (see figure 4). 
The reduced size chassis, named 

"Dyna-Module" by Quasar, uses six 
newly designed integrated circuits to 
reduce the number of interconnections, 
wiring, and discrete components. There 
is less to go wrong with this fully field 
replaceable chassis, Quasar contends. 
Quasar is continuing with its previously 
introduced Dynabrite and Audio 
Spectrum (three speaker) Sound 
system. 

The VIR circuit is contained on a 
separate module and its connection to 
the main circuit board is via three plug on 
cables. This module contains one 24-pin 
dual in-line IC, a transistor and the VIR 
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Fig 4-Block 
diagram of 
Quasar's VIR 
Circuit 

circuits. This IC requires horizontal, 
vertical, video, R-Y and B-Y signal 
inputs to properly detect chroma and 
bust signal phase relationships. 

Magnavox innovation 

Magnavox (see related article this issue) 
has come up with a truly unique system 
to the television industry for developing 
its luminance and chrominance signals. 
Using the principle of a "Comb Filer" this 
method effectively extends luminance 
channel bandwidth flat up to 4.2MHz 
through the elimination of the 3.58MHz 
trap in the luminance channel. 
Also, chroma information is more 

effectively filtered out of the luminance 
channel, and vice versa. The effect is a 
much higher vertical detail in high 
frequency luminance and the 

elimination of "color barberpoling" 
effects that often can be seen in fine 
detail black and white pictures. This 
feature is being added as a customer 
option to its new 19 and 25 inch chassis, 
the TS809 and TS815. 
Also noteworthy from Magnavox for 

1979, is the color/contrast/brightness 
system they are using. All three are tied 
together and they work to maintain 
proper color/contrast/brightness levels 
with one-button tuning. Essentially what 
happens is that as the customer turns 
contrast and color content picture 
control of his picture to a higher level, the 
brightness level is reduced. 
Magnavox has introduced two small 

screen color television models. One, the 
BJ4010 is a 9-inch AC/DC operated 
portable and the other a 10-inch which 
features pre-set color and tint controls 

which limit the customer color and tint 
range variation to some 30 per cent of 
their total variability. 

Sony 

Sony has introduced 11 new Trinitron 
models which include remote units 
of screen sizes from 21 to 9 inches 
and non-remote from 19 to 12 inches. 
Sony says its new 1-2 chassis is 
designed with service in mind, that only 
three screws must be removed once the 
back of the set is off to slide the chassis 
out to the "service" position. 
The 1-2 contains a newly modified 

horizontal section, which is basically a 
simplifed (from previous versions) and 
straightforward scan rectified operation. 
It produces +135VDC off a bridge 
rectifier. 
The horizontal output circuit in the 1-2 

is multifunction. It provides low B+, a 
boost voltage, high voltage and CRT 
filament voltage. However, the main 
function, Sony says, is to develop the 
horizontal deflection current utilized by 
the deflection yoke. 
Also, a pedestal clamp has been 

added for DC restoration and better 
reproduction of dark, contrasty scenes. 
Improved convergence circuitry is 

also a mark of the chassis, according to 
Sony, and the Trinitron Plus CRT, which 
is said to produce a 30 per cent brighter 
picture, has been added. 
Sony's newest Trinitron Plus CRT is 

an improvement over its previous 
Trinitron. The Trinitron uses only a 
single electron gun with three (R,G,B) 
cathodes, a single control grid and a 
common screen grid. The gun assembly 
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With HP's new 339A 
Distortion Measurement Set. 
Automatic frequency nulling and auto set level fEatures 
of the 339A speed your total harmonic distcrtior mea-
surements THD). And true-rms detection meals accurate 
measurements as low as 0.0018% (-95 dB) from 10 Hz 
to 110 kHz. Just select the frequency of tie built-in 
oscillator and the 339A's "turn signal" indicators show 
you how to make the proper range settings. Whether 
you're testing transceivers, sophisticated audio equipment 
or broadcast performance, here's how the 339A, priced 
at $1900*, can help you make quick and accurate 
measurements. 
Transceiver testing. Automatic setting of the 100% 

reference level over a 10 dB input range means fewer 
critical adjustments. And true-rrns detection le:s you 
accurately determine thermal noise and harmonic com-
ponents in making SINAD measurements. 
Audio testing. In addition to the time-saving con-

venience of auto set level and auto null, you have the 
benefits of a built-in tracking oscillator for testing high-
quality audio equipment. 
Broadcast compliance testing. An AM detector, 

30 kHz low-pass filter, switchable VU meter ballistics, and 
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a +2 to —12 cIBM (6000) meter scale teduce your set-up 
time when checking your equipment f:r compliance with 
operating regulations. 

For a separate low-distortion oscillator, investigate 
HP's new 239A, priced at $575; Like t -e built-in oscillator 

of th2339A, it provides 
less -han —95 dB THD 
ow:- the audio range. 
For details contact your 
local HP field engineer. 
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1507 Page Moll Road Palo Alto, Calitorma 94304 
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Tuner Service Corporation 
95 

1 0  cou.Ns.LAY. 

Major Parts 
and Shipping 
Charged 
at Cost 

One Year 
Guarantee 

MODULE REPAIRS 
TSC has been 
repairing private 
brand TV modules 
for over 3 years. 

Expanded facilities 
now include modules 
for 
• RCA 
• GE 
•ZENITH 
• W. T. GRANT 
•J.C.PENNEY 
• WESTERN AUTO 
• GAMBLES 
as well as Zenith 
IF subchassis. 

For free Price List and complete information write or phone: 

TSC HEADQUARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

A 

TSC 

W ATCH US 
GRO W 

PROVIDES YOU WITH A CO MPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIRE MENTS. 

TUNER REPAIRS 
VHF OR UHF ANY TYPE  (U.S.A. ONLY) $10.95 

UHF VHF COMBINATION  (U.S.A. ONLY) $17.95 

MAJOR PARTS AND SHIPPING 
CHARGED AT COST 

• Fast, efficient service at any of the conveniently located ser-
vice centers listed below. 

ONLY ORIGINAL FACTORY PARTS USED 

• All tuners ultrasonically cleaned, repaired and realigned. 

EXACT REPLACEMENT 
Exact Replacement Tuners are available at a cost of $14.95 
and up. ( U.S.A. Only) 

• Send in your original tuner for comparison purposes to any of 
the Centers listed below. 

UNIVERSAL REPLACEMENT 

UNIVERSAL REPLACEMENT TUNER  (U.S.A. ONLY) $1 3.9 5 

• This price buys you a complete new tuner built specifically 
for this purpose. 

• All shafts have a maximum length of 10 12 which can be cut 
to 1 2 

• Specify heater type parallel and series 450mA or 600mA. 
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SARKES TARZIAN VHF AND UHF TUNERS, INCLUDING EXPLODED VIE W 
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electron gun 
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electron gun  TRINITRON 
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Fig 5-Comparison of the operation of an in-line gun assembly with that of Sony's one-gun 
Trinitron arrangement. Note shadow mask of the in-line assembly and aperature grill 
construction of the Trinitron, 

of this CRT is relatively small in size 

because of the common "lens" 
assembly. The beam separation system 
of the Trinitron also employs an 

aperature grill system, rather than a 
shadow mask (see figure 6). This 
aperature grill, you will note, has only 

one vertical slot for every group of three 
primary colors. The benefit of this 
arrangement, Sony contends, is most of 
the electrons tend to strike the 
phosphor, as opposed to many being 
"lost- on the shadow mask. 

In addition, new brightness levels are 

being achieved in this year's Trin tron 
Plus through the addition of black matrix 
type material between the vertical 
stripes to absorb more ambient light. 

General Electric 

GE's most striking development is in the 
large screen field this year. Its 1,300 
square inch "Home Television Theater" 
projection system amounts to one 

completely enclosed unit. It's a rear 

projection unit that offers a viewing area 
about three times the size of a standard 

25-inch color television. Significant in 
GE's projection system design, which 

uses a specially designed 13-inch "high 
voltage" CRT with 31.5KV on the anode, 

is the elimination of the separate 

projector usually associated with 
projection systems. This new GE unit is 
70 inches long and 50 inches hich. 

Sylvania 

Sylvania's introductions for 1979 include 
the Superset Plus models which, in 

addition to GT-Matic features, color 

ECTRONIE 1UNIN4 
.'OMPARTMEN7 

OMPART Mt NT 
MAIN CHAS ,r. 

UPPER 
MIRROR 

LOWER 
ADA ASTABLE 
NIIRRoA 

Fig 6-The cabinet assembly section 
which houses GE large screen 1,000-inch 
projection system television. 

correcting VIA circuitry contained on an 
additional module and automatic 
sharpness control circuitry, a new 

Sylvania exclusive. 

Sharp 

Sharp Electronics has entered the 1979 
television picture with seven new color 

models with screen sizes ranging from 

19 to 9 inches. The line includes the 
19-inch Automatic Signal Searcher 

System TV which automatically adjusts 
its tuning to any of 12 channels within its 

receiving range. The system searches 
for the best signal in the area for each 
channel, locks it in and permanently 

remembers it. 
The unit is part of Sharp's newly 

introduced Sigma 2,000 chassis, which 
features increased reliance on highly 

integrated IC circuitry. ETD 

for an 
experience 
in electronics, 

get into 
cameras 

Improve your incoma by acquiring 
additional skills as a camera repair 
technician. Increasing use of elec-
tronics in cameras is creating still 
more  opportunities  for  camera 
repair specialists. Take advantage. 

Performance Trainins 
National Camera oeveloped the 

first comprehensive :echnical train-
ing for camera repai- technicians in 
the '50's. More practicing techni-
cians have received training from us 
than from any other single source. 
Now this better-than-ever profes-
sional program is as :lose to you as 
your mailbox. Learn at home! 

Complete Package 
You get texts.  Tools,  practice 

equipment — a complete program 
including the iates: additions in 
photographic  elect-onics —  not 
available anywhere 

Free catalog 

Find out about great training pro-
grams in camera repair technology. 
You can learn at home, keeping 
your present job, or at our one-year 
resident school in Co orful Colorado. 
For free information, use the cord in 
this publication or write us today. 

National Ca mera 

Technical Training Div sion, Dept. ECA 
2000 West Union Ave., 
Englewood, Colorado 80110 

Ac redited m‘-mber NHS( NA T 1 S 
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High 
resolution 
television 
From Magnavox 

Here's a brand new way to 
process signal information 
that extends luminance 
channel bandwidth to 4.2 
MHz. 

By Richard W. Lay 

Design Engineers for the Magnavox 
Consumer Electronics Company were 
obviously doing more than snuggling by 
a warm fireside last winter. And that's 
the gospel truth! Because what they 
have come up with this year in the way of 
new large screen television chassis 
shows the most innovative basic circuit 
design to hit the television industry in 
years. 
In what is a break with traditional 

methods of processing picture signal 
information, Magnavox is offering a new 
high resolution picture option with its 
new T809 (19-inch) and T815 (25-inch) 
chassis with picture development 
circuitry built-in that extends high 

frequency response flat to 4.2 MHz—or 
up to 1 MHz beyond past industry 
capability since the development of 
color TV. 
The T809 and T815 chassis are 

eventual replacements for the current 
T991 and T995. The high resolution 
capability, using "comb filter" 
technology to filter luminance and 
chroma information will be made 
available initially with Magnavox's Star 
System and Touch Tune models. 
But, before we get into this new signal 

procedure, let's take a look at other 
Magnavox changes for 1979. 
There is a 9-inch, AC/DC operable 

color chassis, Model BJ4010 being 

introduced, using chassis 09C1 which 

features four circuit boards—the 
signal board, the power and deflection 
board, the CRT board, and converter 
board. 
Two line cords are supplied, one for 

use off the 120VAC line and the other 
from a 12 VDC source. The signal board 
contains three ICs which perform sound, 
luminance, chrominance, AFT, AGC 
and Sync functions. The converter 
board is used when the set is operated 
DC to convert the 12VDC to 116VDC for 
application to the horizontal output and 
audio circuits. 
Another new model, BJ4020 on 

chassis 10C1, is a 10-inch color set 
featuring pre-set sub-color and sub-tint 
controls that work in harmony with the 
customer adjustable brightness, 
contrast, color and tint controls when the 
"auto" switch is "on." This feature limits 
the color and tint controls to about 30 per 
cent of their range. This set also has 
provision for 300 ohm UHF input and 75 
or 300 ohm VHF inputs. 
It's also a servicer's dream to get into. 

Six screws all that need to be removed to 
take off the back cover. Both the 9 and 
10 inch models feature in-line CRT's. 
Also new to Magnavox is LED channel 

readout display for its 25 and 19 inch 
color models. This feature uses two 
readout switches which attach to the 
VHF and UHF tuner shafts (Fig. 1). 

Multiple contacts within the switches are 
controlled by the position of the tuner 
shaft and a copper pattern etched on the 
PC boards within the switches opens or 
closes individual contacts to light 
seven-segment readout LEDs. 

The T809 and T815 chassis 
However, the big new changes from 
Magnavox for 1979 are reserved for its 

Magnavox's 
new AC/DC color 
portable with 
9-inch CRT 

19 and 25 inch models. Both use less 
power ... the 809 draws about 16 per 
cent less current than its counterpart, 
the T991, and the 815 about 24 per cent 
less than the T995. 
Here's a quick rundown on the newest 

features of the T815 and T809, as 
provided by Magnavox Service Training 
Specialist Ron Hughes at a recent 
training seminar in St. Louis. These are 
similarities between the two, we'll get 
into differences later: 
—Comb Filter: Both are capable of 

processing the picture signal via the 
"comb filter" method for extended 
picture detail (frequency response). 
However, the comb filter module 
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Fig. 1-Seven Segment Display System Schematic 

eliminates the normal 3.58MHz trap in 
the luminance channel, therefore 
models (some Star and Touch Tune) 
built for use with this special filter cannot 
be used without it, and vice versa. 
—New auto contrast circuit which 

maintains proper levels and prevents 
washout; plus, it maintains stability from 

channel to channel. 
—New automatic color level circuit 

which works independently of the 
transmitted color burst amplitude. 
—And, the customer's "picture 

control" which varies color level and 
contrast level simultaneously. In 
addition, when picture contrast is turned 
down, brightness level automatically 

increases slightly to prevent gray 
intelligence from going black and being 
lost. 
—New 100 degree deflection in-line 

CRT guns for sharper detail to 
compliment the comb filter system. 
—The elimination of the vertical 

linearity controls. 
—Elimination of automatic tint 

controls for more reliable color 
reproduction throughout the spectrum. 
—And special "edge enhancement" 

circuitry. This feature controls preshoot 
and overshoot for more defined (less 
smeary) borders when changing from 
black to white. 
The T809 contains fewer modules 

„, 11111° lie 11111  11111 

go — 39 
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CHROMA  SOUND 
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Fig. 2A-(Top) Chroma and luminance 
energy distribution 2B--(Bottom) Chrome 
and luminance interleaving 

than any previous Magnavox modular 
chassis. There are 10 with the comb 
filter and nine without. The T815 has 12 
or 11 modules. Seven of the modules 
are common to both chassis, they are 
the IF, Sound, Comb Filter, Low Level 

Video, Chroma, Vertical, and Horizontal 
modules. 
In addition, Magnavox reports, the 

only modules interchangeable with the 
T991 or 995, are the sound modules. 

Non-interchangeables are the power 
supply (the 815 has the familiar power 
supply sub-chassis which is brand 
new), RGB boards, the voltage 

regulator module, and the pincushion 
circuitry. The major differences are 
the regulating voltages, the high voltage 
development circuits, and the 
pincushioning circuits. The pincushion 
circuits in the 809 have been removed 
from the regulator module and it's now 
done magnetically—as opposed to 
electronicallly. 
Also, the 815 carries a new 

tri-potential CRT. 

The comb filter 

But let's get to what you really want to 
hear about, the comb filter. 
Comb filters are nothing new. They 

are basically bandpass filters that 
"pass" certain frequencies, 1, 2, 4, 8 
times, etc., the base frequency, while 
frequencies of 11/2, 21/2 , 41/2 , 81/2, etc., 
times are blocked. (See Fig. 2 A & B.) 
Thus the term comb. 
This special circuit is essentially a new 

way of separating the luminance and 
chrominance information and it 
eliminates the need for a 3.58MHz trap 
in the luminance circuit which in the past 
has effectively reduced the bandpass 
characteristics of this channel by about 
1MHz less than was actually broadcast. 
Thus fine detail, that is high frequency 
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information, was lost on the picture tube 
although it may be broadcast. 

The comb filter uses the phase 

inversion characteristics (see Fig. 3) of 

the broadcast chroma information and 
manipulates it in such a way so as to 

strip (comb) it out of the composite video 
signal, permitting a luminance channel 
bandwidth of up to 4.2MHz if indeed 
such high frequency information is 
broadcast. 

The comb filter greatly reduces the 

effect of what Magnavox refers to as 
"barberpol ing." That is, the condition 

where colors seem to stick to and run up 
and down high frequency information, 

such as pinstripped shirts or suits. This 
condition exists because some 

luminance information, in the color 
bandpass region, has not been filtered 
out. 

Here's how Magnavox describes the 

effect. "Customarily this separation is 
accomplished by sending the entire 
video signal through a bandpass 
network into the chroma circuitry. 
Typically this network passes 

frequencies in the order of 
3.08-to-4.08MHz. Thus 1MHz is 
processed by the chroma circuitry. 
Unfortunately, if luminance information 

happens to fall into this region, it also 
passes into the chroma circuitry and 
causes interference ... the resulting 

chroma interference looks like random 
colors moving around in the highly 

detailed portions of the picture. This type 
interference is called "crosscolor" 

interference and has been around ever 
since the NTSC television format was 
invented." 

3.58MHz distortion 

Recalling your television theory, you 
know the purposes of the 3.58MHz trap 
is to prevent 920KHz beat patterns from 
appearing on the face of the picture tube 

during a color broadcast. This is caused, 

of course, by the mixing of the color sub 
carrier with the sound carrier at 4.5MHz. 
However, this procedure for developing 
the luminance information obviously 
severely distorts the passband of the 

channel, limiting high frequency 
response to about 3MHz. 
However, Magnavox design 

engineers have taken advantage of two 

properties of the TV signal to increase 

overall picture resolution by some 25 per 
cent. These are those frequencies which 

are odd multiples of one half the 
horizontal rate (color info) are 180 
degrees out of phase with each other 

from line to line in a TV field. 
Secondly, the luminance signal is in 
phase from TV line to TV line. 
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Fig. 5-Grid location and voltage chart for 
the 100 in-line CRT used in the T815 
chassis. 

Develop ment of chro ma 

Referring to Figure 3, the composite 
video signal is applied to the 
compensating delay line, an attenuator 
that reduces the signal by half, and an 
amplifier. The amplifier is used because 

the signal applied to the delay line loses 
half of its amplitude via insertion losses. 

The signal coming out of the delay line is 
labeled Vd (video delayed). Now, here's 
Magnavox describing what happens 
next. 

"It is then inverted and becomes  Vd. 

The —Vd is applied to an adder ( +) 
along with the attenuated Vd signal. 
When —Vd and Vd are added, the high 

frequency luminance cancels and the 
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Fig. 6-Schematic comparisons of the old 
bi-potential (A bo v e) and new "hi-bi potential 
(Below) CRT for the 7809 with higher focus 
voltage. 

Fig. 7-Magnavox's diode split high voltage 
transformer produces the 25KV CRT 
anode voltage. 
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Our tabs 
are worth a 
bundle. - 
Right now, you could be 

building up your own small 
fortune with our "Tab Ter-
rific" Program. Just by saving 
Sylvania receiving tube ad  • 

dress tabs, you're eligible for 
any of the 300 awards in our 
catalog. 
It's easy to save up — 

especially with the 10 
tab bonus for every 
Sylvania color picture 
tube you purchase.Be-
fore you know it, you'll 
be cashing your tabs in for 
everything from telescopes 
to teapots. Chain saws to 
clocks. And fishing rods to foot-
balls. 
To get in on the goodies, pick up the 

"Tab Terrific" catalog from your local 
Sylvania distributor. And make sure 
your tabs and awards order form are 
in the mail before midnight, No‘,ern-
ber 30,1978. 
When you get your awards, we 

can't promise you'll suddenly be 
worth a bundle. But you'll sure en-
joy having your arms full. 

SYLVANIA  I CEO 
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chroma reinforces itself leaving only 
chroma" plus low frequency luminance. 
Low frequency luminance is left 

because of the characteristic of the 

63.5uS delay line which passes only 
frequency around 3-to-4MHz. When this 
1MHz band of signals is inverted, the 
high frequency luminance contained 

therein cancels out the non-inverted 
high level frequency arriving at the adder 
from the original Vd signal. However, 

since low frequency information is also 
contained in this signal, it is passed to 
the output of the adder stage. 
However, it is of no consequence 

because the signal now goes through 
another 3-to-4MHz passband on the 

chroma module and is thus eliminated 
here. So the chroma information has 

now been effectively "combed'. out of 
the composite video signal. 
Developing Luminance. The output of 

the chroma adder is now passed 

through a 3MHz-to-4MHz passband and 

signal inversion circuits on the module 

and then sent on to an adder in the 
composite video circuit line. A delayed 

composite video signal also feeds this 
adder and the proper phase 

relationships have been developed so 

as to effectively cancel the chroma and 
leave only "combed.' luminance 
information—up to 4.2MHz. 

Auto contrast/color 

The automatic contrast and color control 
circuit is another addition to both the 815 

and 809 for 1979. What it does is keep 

the color and contrast constant 
regardless of variations in the incoming 
signal. The result is a constant picture 

from channel to channel and scene to 
scene. Most television sets require 
readjustment of these controls when 
one of them is changed. For instance 
adjusting a picture more contrasty 

requires adjusting the brightness to 
bring out the dark area detail—plus 

making compensating adjustment to 

increase color intensity. However, in the 

new Magnavox chassis, these three 

circuits are all tied together (see Fig. 4). 
When the customer increases 

brightness, the DC level of the 

luminance signal goes up and the 
resulting auto contrast reference voltage 

at the base of 02 normally would too. 
This is undesirable, so to prevent this 

R34 couples the pin 12 voltage to the 
base of 02. When brightness is 
increased and 04 increases its 

conduction, its collector voltage (pin 12) 
goes down. The reduction in voltage 

exactly offsets the increase at the base 
of 02 so TP2 voltage does not change. 

Other biasing arrangements are used 
in connection with the luminance and 

chroma signals, which are also tied to 

TP2. The effective results are to provide 
relatively constant contrast and color 
levels. 

In-line tubes 

Both the 809 and the 815 contain new 

100 degree deflection in-line picture 
tubes for 1979. The 809 carries a special 

"hi-bi potential" in-line while the 815 is 
equipped with the tri-potential CRT with 

an added focus voltage grid. The latter 

produces a 30 per cent reduction in spot 
size, thus adding to increased picture 

resolution and also is three inches 

shorter than previously used 90 degree 
deflection CRTs. This results in a TV 
cabinet which is three inches shorter 

than previous models. 
According to Magnavox, the 

tri-potential actually provides the best 

improvement in spot size, but its 
noticeable advantage over the hi-

bipotential is very marginal in small 
screen sets. 

The tri-potential has the same 
arrangement for G1 and G2 grids, but 
three grids are used for focus. G3 and 
G5 are tied together with a 13KV focus 

potential while G4 is at 7KV (see fig. 5). 
The assembly in the hi-bipotential 

CRT used in the 809 has a focus (G3) 
voltage modified from 5KV to 7KV for 

smaller dot concentration. This CRT is 
1.5 inches shorter than the previous 
model used. The voltage difference 
between G3 and G4 on the "hi-bi" is less, 
therefore shortening the focal point 
effectively creating a smaller dot size 
and higher resolution. 

New high voltage transfor mer 

The 19-inch 1809 chassis is equipped 
with a new device used to produce the 
25KV for the CRT. All voltages are 

developed within this transformer, a 
Diode Split High Voltage Transformer, 
eliminating the need for a high voltage 
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Ford 
announces 
the new 
Super Van. 
Ford goes out front in van design again 
by adding 20 more inches in length! 

Advanced design for roory comfort—the engine's 
moved forward for more move-around room up 
front. Even a new tilt steering wheel option! Plus 
swivel Captain's Chair option. 
Bady-on-frame construction—built like no other 
van! Only Ford has this separate frame! Rubber 
mounts cushion, insulate the body. Engine range: 
4.9L (300 CID), 5.8L (351 CID) and 7.5L (46C CID). 
Carry cargo you couldn't tefore—thanks to Super 
Van's extra length! Long load or heavy load—Ford 
vans really deliver! 
There are more Ford vans on the road today than 
any other make. Based on cumulative registrations as of 7/1/76 



I'VE GOT A SECRET. 

DID YOU KNOW THAT WE ARE "THE" 
MODULE REBUILDERS? 

M.E.S. WILL GIVE YOU A 
HIGHER GUARANTEED PROFIT 
RETURN. PLUS, WE'LL THROW 
IN THAT WORKMANSHIP WE'RE 
BECOMING FAMOUS FOR! 

WE...Specialize in all 
MAGNAVOX & G.E. MODULES. 

• SERVICE ALL MAGNAVOX REMOTE 
CONTROLS, INCLUDING THE STAR 
• FINAL CHECK ALL MODULES ON AN 

OPERATING CHASSIS 
• USE ONLY FACTORY SPECS PARTS 

FOR REPAIRS 
• HAVE BEEN IN TV SERVICING FOR 20 

YEARS 
• ARE FACTORY TRAINED, CET's & 

STATE LICENSED. 
• GIVE YOU A 1 YEAR LIMITED 

GUARANTEE 

SEND YOUR MODULES NOW..! 
48 HOURS IN SHOP SERVICE 

RELY ON THE 
MODULE 4# 
REBUILDER 
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ELECTRONICS 
SERVICES, LTD 
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Indianapolis, IN 46222 
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tripler circuit as used in the 1815. 
Magnavox says this arrangement 
should increase reliability. 
This transformer is completely plug-in 

and no soldering is required for 
replacement. Referring to Figure 7, the 
primary winding off the collector of the 
horizontal output transistor provides 
pulses for four separate tertiary 
windings. These windings are stacked 
one on the other with rectifier diodes 
interspersed. As a 6KV pulse from the 
primary appears across each winding, it 
is rectified and then filtered by the 
inter-layer capacitance (dashed lines in 
Fig. 7). The next winding and its pulse 

ride on the resultant DC, thus each 
provides a set-up of 6KV until the 
desired 25KV is attained. The anode 
voltage is also filtered by the distributed 
capacitance in the circuit to ground 
through the CRT itself. 
A diode from the top of the first tertiary 

winding is used as a clamp to keep its 
cathode from going negative. This 
rectifies pulses through the capacitive 
and resistive network at the anode to 
provide 1KV for the screens. 
A negative 2VDC at zero beam 

current is created when R224 and R243 
draw current as the capacitor at the 

anode of the clamp discharges during 
off times. This electron flow creates 
additional negative voltage and when 
beam current increases to about 1.5ma 
the negative bias begins to turn on the 
Brightness Limiter circuitry. 

Horizontal and high voltage 

The horizontal oscillator IC on the 
horizontal module provides the signal for 
the horizontal driver stage. Also located 
on this module is the high voltage limiter 
circuitry. A horizontal output transistor 
(off the module) drives the flyback 
transformer which in turn feeds 
individual windings on the yoke and the 
high voltage transformer. The high 
voltage limit circuitry monitors the 
amplitude of the horizontal pulse. If high 
voltage does become excessive, the 
pulses will increase in amplitude and trip 
the limit circuitry. The end result is a 
drastically increased horizontal 
frequency which lowers the high voltage 
so that the sides of the raster will pull in 
considerably. 
According to Magnavox, the T815 

boasts "impressive features and 
advantages over previous television 
receivers." From what I've seen of this 
unit myself, I'd have to agree. ETD 
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Fig. 9-The T815 signal flow block diagram showing position of the innovative 
"comb filter" 

4 1 1 1 II 
Fig. 10-Comparison of IF response patterns using Magnavox set with a 3.58MHz trap in 
the video channel (left) and with the comb filter. Sixth and (4MHz bar) and seventh bars in left 
photo, in addition to loss of detail, contain magenta and cyan color, whereas photo at right is 
color free. 
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AVAILABLE NOW!  ONLY $5.90 
JAPANESE TRANSISTOR SUBSTITUTION MANUAL 

An imaiLiable loponese ro ioponese 
substirorion guide tor OpIxoeirnorety 
3003 tronsisTors 

• Caen The ZA 259 25C ond 
250 series 

• initoducricx, includes o guide 
ro understanding Japanese 
Transistors 

• A P3 par. 81/2" by 11". soh 
cover book 

ANNOUNCEMENT 
Fuji-Svea is pleased to announce the forthcoming 
opening of FUJI-SVEA WEST which will be 
located in Los Angeles. 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 

2SA 49 
2SA 52 
2SA 53 
2SA 70 
2SA 101 
2SA 102 
2SA 234 
2SA 235 
2SA 240 
2SA 329 
2SA 342 
2SA 353 
2SA 377 
2SA 436 
2SA 440 
2SA 473 
2SA 483 
2SA 484 
2SA 485 
2SA 489 
2SA 490 
2SA 493 
2SA 495 
2SA 496 
2SA 497 
2SA 505 
2SA 509 
2SA 525 
2SA 530 
2SA 537A 
2SA 539 
2SA 545 
2SA 561 
2SA 562 
2SA 564A 
2SA 585 
2SA 566 
2SA 606 
2SA 607 
2SA 624 
2SA 627 
2SA 628 
2SA 634 
2SA 640 
2SA 642 
2SA 643 
2SA 653 
2SA 659 
2SA 661 
2SA 663 
2SA 666 
2SA 671 
2SA 672 
2SA 673 
2SA 678 
2SA 679 
2SA 660 
2SA 682 
2SA 683 
2SA 684 
2SA 695 
2SA 697 
2SA 699A 
2SA 705 
2SA 706 
2SA 715 
2SA 719 
2SA 720 
2SA 721 
2SA 725 
2SA 726 
2SA 733 
2SA 738 
2SA 740 
2SA 743A 

.59 

.59 

.59 
1.10 
.45 
.59 
.59 
1.00 
.90 
.70 
.90 
.70 
2.00 
2.50 
.90 
.70 
3.00 
2.50 
2.00 
1.60 
.90 
.59 
.45 
1.10 
1.60 
1.20 
.70 
.70 
1.30 
2.25 
.59 
.59 
.59 
.59 
.59 
1.10 
3.40 
1.60 
1.60 
1.10 
3.60 
.59 
.70 
.59 
.70 
.70 
2.80 
.59 
.70 
4.90 
.70 
1.40 
.70 
.70 
.70 
4.90 
4.90 
1.50 
.70 
.70 
.70 
.70 
.90 
.70 
1.60 
1.40 
.59 
.59 
.59 
.59 
.59 
.59 
.70 
2.65 
1.60 

2SA 744  4.90  2SB 537  1.60  2SC 696  1 95  2SC 1115  4.40 
2SA 745R  4.90  2SB 539  4.90  2SC 708  1.90  2SC 1116  4.90 
2SA 747  5.80  2SB 541  4.40  2SC 710  .45  2SC 1116A 6.60 
2SA 748  1.00  2SB 554  10.00  2SC 711  .45  2SC 1124  1.30 
2SA 750  .59  2SB 556  4.90  2SC 712  .59  2SC 1127  1.40 
2SA 755  1.60  2SB 557  3.40  2SC 717  .59  2SC 1161  1.90 
2SA 756  3.70  2SB 561B  .70  2SC 727  1.90  2SC 1162  1.00 
2SA 758  5.80  2SB 564  .70  2SC 730  4.40  2SC 1166  .59 
2SA 764  4.40  2SB 595  1.90  2SC 731  5.80  2SC 1167  6.60 
2SA 765  4.90  2SB 596  1.60  2SC 732  .59  2SC 117013 6.60 
2SA 774  .59  2SB 600  7.00  2SC 733  .59  2SC 11728 8.50 
2SA 777  1.00  2SC 734  .59  2SC 1173  .90 
2SA 794A  1.00  2SC 735  .59  2SC 1175  .90 
2SA 798  .70  2SC 738  .59  2SC 1177  14.00 
2SA 814  1.90  2SC 183  .59  2SC 756  2.80  2SC 1189  1.20 
2SA 815  1.00  2SC 184  .59  2SC 756A  3.00  2SC 1209  .70 
2SA 816  .70  2SC 281  .59  2SC 763  .59  2SC 12110  .59 
2SA 818  1.30  2SC 283  .59  2SC 772  .45  2SC 1212A 1.40 
2SA 837  2.80  2SC 284  1.20  2SC 773  .70  2SC 1213  .70 
2SA 839  2.15  2SC 317  1.20  2SC 774  2.00  2SC 1215  .70 
2SA 841  .59  2SC 352A  2.50  2SC 775  1.95  2SC 1222  .45 
2SA 847  .59  2SC 353A  2.50  2SC 776  2.65  2SC 1226A  .90 
2SA 850  .59  2SC 367  .90  2SC 777  3.50  2SC 1237  2.25 
2SA 872A  .59  2SC 369  .59  2SC 778  3.60  2SC 1239  3.90 
2SA 885  .70  2SC 371  .59  2SC 781  2.65  2SC 1279  .70 
2SA 908  11.00  2SC 372  .45  2SC 783R  3.60  2SC 1308 1.90 
2SA 913  1.20  2SC 373  .45  2SC 784  .59  2SC 1307  2.90 

2SC 374  .59  2SC 785  .59  2SC 1310  .59 
2SC 377  .70  2SC 789  1.00  2SC 1312  .59 
2SC 380  .59  2SC 790  1.40  2SC 1313G  .59 

2SB 22  .59  2SC 381  .59  2SC 793  2.80  2SC 1316  8.50 
2SB 54  .59  2SC 382  .59  2SC 799  3.60  2SC 1317  .45 
2SB 55  .59  2SC 383  .90  2SC 802  3.60  2SC 1318  .45 
2SB 75  .45  2SC 387A  .59  2SC 815  .59  2SC 1325A 7.60 
2SB 77  .45  2SC 388A  1.00  2SC 828  .45  2SC 1327  .59 
2SB 173  .45  2SC 394  .59  2SC 829  .45  2SC 1330  .70 
2SB 175  .45  2SC 403  .59  2SC 830H  590  2SC 1335  .70 
2SB 176  .45  2SC 430  .90  2SC 838  .59  2SC 1342  .59 
2SB 178  .70  2SC 454  .59  2SC 839  .59  2SC 1344  .59 
2SB 186  .45  2SC 458  .59  2SC 853  .90  2SC 13450  .59 
2SB 187  .45  2SC 460  .59  2SC 867  4.25  2SC 1346  .70 
2SB 202  1.60  2SC 461  .59  2SC 870  .59  2SC 1347  .70 
2SB 220  .70  2SC 478  1.10  2SC 871  .59  2SC 1358  5.90 
2SB 303  .59  2SC 481  1.60  2SC 895  4.90  2SC 1359  .59 
2SB 324  .70  2SC 482  1.50  2SC 897  3.40  2SC 1380  1.00 
2SB 337  1.60  2SC 484  1.60  2SC 898  4.40  2SC 1362  .59 
2SB 346  .70  2SC 485  1.60  2SC 900  .45  2SC 1364  .70 
2SB 387  1.50  2SC 486  1.60  2SC 923  .45  2SC 1377  4.90 
2SB 3888  2.15  2SC 493  3.90  2SC 929  .45  2SC 1383  .59 
2SB 379  1.10  2SC 495  .90  2SC 930  .45  2SC 1384  .59 
2SB 381  .59  2SC 496  .90  2SC 941  .59  2SC 1396  .70 
2S8 400  .59  2SC 497  1.60  2SC 943  .70  2SC 1398  1.10 
2SB 405  .59  2SC 509  .70  2SC 945  .45  2SC 1400  .59 
2SB 407  1.40  2SC 515A  1.40  2SC 959  1.50  2SC 1402  4.90 
2SB 415  .59  2SC 517  3.95  2SC 971  1.00  2SC 1403  4.90 
2SB 434  1.20  2SC 535  .59  2SC 982  .90  2SC 1407  .90 
2SB 435  1.40  2SC 536  .59  2SC 983  1.00  2SC 1419  1.10 
2SB 440  .59  2SC 537  .59  2SC 984  .90  2SC 1444  2.80 
2SB 449  1.60  2SC 538A  .70  2SC 994  3.90  2SC 1445  3.00 
2SB 461  1.20  2SC 562  .70  2SC 996  3.40  2SC 1447  1.60 
2SB 463  1.20  2SC 563  1.10  2SC 1000BL .59  2SC 1448  1.60 
2SB 471  1.60  2SC 605  .70  2SC 1012  1.50  2SC 1449  1.00 
2SB 473  1.20  2SC 619  .59  2SC 1013  1.10  2SC 1451  2.25 
2SB 474  1.00  2SC 620  .59  2SC 1014  1.10  2SC 1454  5.60 
2SB 481  1.20  2SC 627  225  2SC 1017  1.40  2SC 1475  1.40 
2SB 492  1.00  2SC 631  .90  2SC 1018  1.20  2SC 1478S  .70 
2SB 507  1.60  2SC 632A  .45  2SC 1030C 2.80  2SC 1509  1.10 
2SB 509  1.60  2SC 634A  .59  2SC 1047  .70  2SC 1587  1.10 
2SB 511  1.10  2SC 642A  5.90  2SC 1051  4.40  2SC 1567A 1.10 
2SB 514  1.90  2SC 644  .45  2SC 1060  1.40  2SC 1584  8.50 
2SB 523  1.00  2SC 645  .70  2SC 1061  1.40  2SC 1586  7.60 
2SB 526C  1.30  2SC 650  1.30  2SC 1076 39.00  2SC 1624  1.30 
2SB 527  1.60  2SC 665H  8.50  2SC 1079  5.90  2SC 1626  1.10 
2SB 5280  1.60  2SC 668  .45  2SC 1080  4.40  2SC 1628  1.30 
2S8 529  .90  2SC 680  2.80  2SC 1096  1.00  2SC 1647  1.00 
2SB 530  4.40  2SC 681A  5.80  2SC 1098  1.10  2SC 1667  3.40 
2SB 531  140  2SC 684  1.10  2SC 1111  3.40  2SC 1669  1.60 
2SB 536  1.60  2SC 6938  .59  2SC 1114  3.70  2SC 1674  59 

EID 

PRICES MAY CHANGE WITHOUT NOTICE 

2SC 1675 
2SC 1678 
2SC 1679 
2SC 1681 
2SC 1682 
2SC 1684 
2SC 1687 
2SC 1688 
2SC 1708 
2SC 1728 
2SC 1730 
2SC 1756 
2SC 1760 
2SC 1765 
2SC 1775 
2SC 1816 
2SC 1846 
2SC 1885 
2SC 1908 
2SC 1909 
2SC 1913 
2SC 1945 
2SC 1951 
2SC 1957 
2SC 1969 
2SC 1973 
2SC 1974 
2SC 1975 
2SC 2028 
2SC 2029 
2SC 2074 
2SC 2076 
2SC 2091 
2SC 2092 
2SC 2098 

.59 
2.25 
4.25 
.70 
.45 
.59 
.70 
.70 
.59 
1.90 
.59 
1.40 
1.90 
8.80 
.45 
3.90 
.70 
.70 
.59 
3.90 
1.20 
5.60 
1.10 
1.20 
4.90 
1.10 
1.90 
4.40 
.90 
3.90 
1.90 
.59 
2.80 
3.90 
4.90 

2SD 

2SD 313  1.10  HA 1156 
2SD 314  1.20  HA 1158 
2SD 315  1.20  HA 1159 
2SD 325  1.10  HA 1196 
2SO 330  1.00  HA 1197 
2S0 341  5.60  HA 1201 
2SD 350  5.90  HA 1202 
2SD 352  .90  HA 1211 
2SD 3560  1.10  HA 1306W 
2SD 3570  1.00  HA 1322 
2SD 358  1.30  HA 1339 
2SD 359  1.00  HA 1339A 
2SD 360  1.20  HA 1342A 
2SD 361  1.00  LA 1111P 
2SD 370  3.00  LA 1201 
2SD 371S  2.80  LA 1364 
2SD 380  7.60  LA 3300 
2SD 381  1.40  LA 3301 
2SD 382  1.40  LA 4030P 
2SD 388  3.40  LA 4031P 

LA 4032P 
2SD 389  .90  LA 4051P 
2SD 390  1.00  LA 4400 
2SD 421  8.50  LO 3120 
2SD 424  8.50  M51513L 
2SD 425  6.50  M5152L 
2SD 426  4.60  M51841P 
3SD 427  3.00  M5320P 
2SD 525  1.60  M53273P 
2SD 526  1.10  M 53274P 
2SD 555A  6.60  M53393 
2SD 610  1.90  M54730P 

MPS U31 
STK 011 
STK 014 
STK 015 
STK 016 

2SK 19BL  90  STK 022 
2SD 16  5.90  2SK 23  1.10  STK 032 
2$13 28  2.50  2SK 30  .70  STK 435  8.50 
2SD 72  1.10  2SK 33  1.10  STK 439  11.00 
2SD 75  .90  2SK 34  1.10  STK 502  8.80 
2SD 77  .59  2SK 40  .70  STK 503  9.60 
2SD 81  3.00  2SK 41  1.10  TA 7027M  3.70 
2SD 90  1.60  2SK 49  1.30  TA 7045M  3.00 
2SD 91  1.60  2SK 55  1.30  TA 7054P  2.50 
2SD 92  1.90  2SK 61  1.40  TA 7055P  3.00 
2SD 93  2.80  2SK 68  1.30  TA 7060P  1.60 
2SD 118  4.40  3SK 22Y  2.55  TA 7061AP 1.90 
2SD 130  1.20  3SK 35  2.25  TA 7062P  1.90 
2SD 141  1.40  3SK 37  3.00  TA 7063P  1.60 
2SD 142  2.00  OSK 39  2.25  TA 7064P  1.90 
2S0 143  2.80  3SK 40  2.25  TA 7068P 
2SD 178  1.10  3SK 41  2.50  TA 7074P 
2SD 180  2.50  3SK 45  2.50  TA 7075P 
2SD 187  .59  3SK 48  5.90  TA 7076P 
2SD 188  3.00  3SK 49  2.50  TA 7089P 
2SD 201  3.40  TA 7102 
2SD 202  3.90  MK 10  2.00  TA 7106P 
2SD 204  1.40  TA 7108P 
2SD 205  1.40  TA 7109P 
2SD 213  5.90  TA 7120P  1.90 
2SD 217  4.40  AN 203  2.50  TA 7122AP 1.90 
2SD 218  4.40  AN 2140  3.00  TA 7124P  1.60 
2SD 220  2.50  AN 217  1.90  TA 7129P  1.90 
2SD 223  1.90  AN 239  7.00  TA 7130P  2.80 
2SD 224  1.90  AN 247  4.40  TA 7136P  1.30 
2SD 226A  1.60  AN 274  3.40  TA 7146P  4.20 
2SD 227  .45  AN 2778  2.40  TA 7150P  4.40 
2SD 234  1.00  AN 315  3.00  TA 7159P  2.50 
2SD 235  1.00  AN 328  3.90  TA 7200P  4.60 
2SD 236  1.60  AN 362  3.00  TA 7201P  4.60 
2SD 255  1.60  BA 511  2.90  TA 7203P  3.70 
2SD 261  .60  BA 521  2.90  TA 7204P  3.40 
2SD 287  3.70  HA 1137  4.90  TA 7205P  2.90 
2SD 288  1.40  HA 1138  4.40  TA 7310P  195 
2S0 291  2.80  HA 1149  5.60  TA 78005M 5.80 
2SO 300  5.60  HA 1151  4.40  TA 78005P 5.80 

COD ORDERS WELCOMED 

SG 613(tv)  5.95 

EE 

3.00 
5.30 
5.80 
4.90 
3.90 
1.50 
2.25 
1.50 
3.70 
4.40 
4.40 
4.40 
4.40 
2.50 
2.50 
4.40 
3.00 
3.00 
3.40 
3.00 
3.40 
3.70 
3.70 
2.50 
4.90 
2.50 
2.80 
2.25 
2.80 
2.50 
7.60 
8.80 
1.90 
7.60 
9.50 
6.60 
8.50 
11.00 
14.00 

2.00 
4.90 
4.90 
4.90 
3.00 
5.80 
4.90 
1.90 
3.40 

TA 78012M 
TA 78012P 
TA 78015M 
TA 78015P 
TBA 810SH 
TC 5080P 
TC 5081P 
TC 5082 
TO 3505AP 
UHIC 002 
UHIC 004 
UHIC 005 
UPC 20C 
UPC 41C 
UPC 554C 
UPC 555H 
UPC 563 
UPC 586H 
uPC575C 
UPC 576 
UPC 577H 
UPC 592HZ 
UPC 1001H 
UPC 1008C 
UPC 1016C 
UPC 1020H 
UPC 1025 
UPC 1026C 
UPC 1032 
UPC 1152H 
UPC 1156  3.00 
UPD 857C 14.00 
UPD 858C  9.50 
PLL 01A  8.80 
PLL 02A  8.80 
P1.1.•030  8.80 
SN 7400  .19 
SN 7490  .60 

6.60 
5.80 
6.50 
5.80 
3.70 
5.80 
3.40 
3.90 
8.50 
5.80 
5.80 
5.80 
4.40 
3.70 
2.80 
2.25 
3.70 
1.60 
2.80 
3.70 
2.25 
1.60 
4.90 
7.00 
3.00 
3.70 
3.40 
3.70 
2.25 
3.40 

DIODES 
78L05 
S 84 
S 188 
S 332 
S 953 
S 1007 
S 1209 
S 1211 
S 1555 
S 1588 
S 1885 
S 2076 
S 2093 
S 2473 
N 34 
N 60 
001 
0010 
VO 6B 
VO 6C 

1.10 
.60 
.25 
.45 
.25 
.45 
.45 
.45 
.25 
.25 
.25 
.25 
.45 
25' 
.25 
.25 
.40 
so 
40 
ao 

ZEN ER 
DIODES 

WZ 050 
WZ 052 
WZ 061 
WZ 071 
WZ 075 
WZ 081 
wz 090 

WZ 120 
WZ 192 
.WZ 260 
WZ 280 

.45 

.45 

.45 

.45 

.45 

.as 

.45 

.45 

.45 

.45 

.45 

Minimum ord., 05 00 Ohio residents add 43- sales tax Add SI 00 postage and handling 
Otantity discount prices Ask For Our Compi•ie Pric• List Manutecto w inquiri•e W•lcom•O 

ALL PARTS GUARANTEED FACTORY DEFECT 

TOLL FREE TELEPHONE 
NatIonw104 800 543-1607 

Ohio 800 582-1630 

LOCAL 513 874-0220 

874-0223 

Hours Mon Fr1 10-7 Sat 11-5 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

'IN ALL TRANSISTORS IN STOCK 

FUJI-SVEA ENTERPRISE 
a Division of Fuji Suea Incorporated 

D-EPT. ET/D 
P.O. Box 40325 Cincinnati, Ohio 45240 

Telex 21.4732 
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The last time you saw a really iew 
bench/portable DMM was 1972. 

That's the year our 8000A was 
introduced. Its custom LSI and solid 
owner benefits quickly established 
it as the world's leading DMM. 

Now, look at the new 8010A 
and 8012A: single-chip CMOS de-
signs for problem-solving in the 
eighties! 

RAZOR-SHARP LCD for large, 
no-strain answers at first glance— 
in any light. 

TOUCH AND HOLD probe 
option, so you can thread your way 
through a component jungle and 
capture the reading you need. 

FUNCTION POWER: 22 ranges 
of AC and DC volts and current, 
six ranges of resistance, and three 
ranges of conductance — the mis-
sing function on other bench multi-
meters. 

CONDUCTANCE RANGES 
for noise-free leakage measurements 
to 10,000 Ma A valuable function 
for bench-testing boards and com-
ponents, conductance also meas-
ures transistor beta (using a bias 
resistor) and light intensity (by using 
a photocell). 

OVERLOAD-PROTECTED — 
like no other DMM, including re-
jection of 6000V transients and up 
to 600V applied to the current ter-
minals. 

HONEST AC ANSWERS de-
rived from a Fluke hybrid true rms 
converter. You'll even see the dif-
ference on your AC line between 
the correct value and what your 
average-responding meter reads. 
And 50 kHz bandwidth won't let 
any significant distortion products 
go unmeasured. Plus, 10 times the 
basic response you may be limited 
to now! 

SPECS YOU EXPECT from 
Fluke —like -±0.1% on DC for one 
year. Both models available with 
rechargeable batteries, and backed 
by the same solid warranty and 
worldwide service that helped make 
the 8000A the industry standard. 

LEADERSHIP HAS TO BE 
EARNED. And we're committed 
to keeping the price of your confi-
dence as realistic as possible. Like 
$239 for the 8010A with a 10A cur-
rent range, and $299 for the 8012A 
with two extra-low ohms ranges 
that allow measurements from 
0.001(2 to 10,000 Mf2 — making 
it the widest range ohmmeter avail-
able! 

Contact one of the more than 100 Fluke 
offices and representatives, worldwide, or 
CALL (800) 426-0361* TOLL FREE. In the 
U.S., and all countries outside Europe, write: 
John Fluke Mfg. Co., Inc., P.O. Box 43210, 
Mountlake Terrace, WA 98043, U.S.A. 

In Europe, contact Fluke (Nederland) 
B.V., P.O. Box 5053, Tilburg, The Nether-
lands. Telephone: (013) 673973. Telex: 
52237. 

Prices U.S. only. 
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AUTHORIZED FLUKE DISTRIBUTORS 
For immediate stock availability of these and other precision Fluke instruments and acces-
sories, please contact the Fluke distributor in the following cities. For the location of Fluke 
offices and representatives in other areas, please CALL (800) 426-0361 TOLL FREE (Alaska, 
Hawaii, Washington residents — call (206) 774-2481). 

ARIZONA 
Phoenix 
Liberty Electronics 
(602) 249-2232 
Metermaster 
(602) 243-4111 
Scottsdale 
Barnhill Assoc., Inc. 
(602) 947-7841 

CALIFORNIA 
El Segundo 
Liberty Electronics 
(213) 322-8100 
Los Angeles 
Metermaster 
(213) 685-4340 
Sun Valley 
Leasametric 
(213) 768-4200 
Mt. View 
Elmer Electronics 
(415) 961-3611 
Palo Alto 
Metermaster 
(415) 968-0313 
San Diego 
Liberty Electronics 
(714) 565-9171 
Metermaster 
(714) 560-4841 

COLORADO 
Commerce City 
Elmar Electronics 
(303) 287-9611 
Denver 
Barnhill Assoc., Inc. 
(303) 750-1222 

CONNECTICUT 
Middleton 
The Mancib Company 
(203) 346-6646 

FLORIDA 
Orlando 
Brownell Electro, Inc. 
(305) 843-6770 

GEORGIA 
Atlanta 
Brownell Electro, Inc. 
(404) 762-5181 

HAWAII 
Honolulu 
EMC Corporation 
(808) 847-1138 

ILLINOIS 
Chicago 
Joseph Electronics 
(312) 297-4200 
Elk Grove Village 
Metermaster 
(312) 593-8650 

KANSAS 
Wichita 
Radio Supply Co., Inc. 
(316) 267-5216 

MARYLAND 
Gaithersburg 
Pioneer/Instrumentation 
(301) 424-3300 

MASSACHUSETTS 
Billerica 
Metermaster 
(617) 667-8346 
Burlington 
The Mancib Company 
(617) 272-9450 
Framingham 
Calcotron 
(617) 879-7650 

MISSOURI 
St. Louis 
Olive Electronics 
(314) 426-4500 

NEBRASKA 
Lincoln 
Scott Electronic Supply Co. 
(402) 466-8221 
Omaha 
Scott Electronic Supply Co. 
(402) 734-6750 

NEW JERSEY 
Midland Park 
Leasametrics 
(201) 444-0662 
Totowa 
Am power 
(201) 790-6750 

NEW MEXICO 
Albuquerque 
Barnhill Assoc., Inc. 
(505) 299-7658 

NEW YORK 
Corning 
Corning Electronics 
(607) 962-0555 
Farmingdale 
Ampower 
(516) 752-1078 
Long Island 
Harvey Electronics 
(516) 921-8700 
New York City 
Advance Electronics 
(212) 687-2224 
Thorn wood 
Electronic Tool Company 
(914) 769-8070 
Vesta/ 
Harvey Electronics 
(607) 748-8211 

NORTH CAROLINA 
Charlotte 
Brownell Electro, Inc. 
(704) 394-4341 
Dixie Electronics 
(704) 377-5413 

OHIO 
Cleveland 
Pioneer/Instrumentation 
(216) 587-3600 
Dayton 
N.I.D.I. 
(513) 434-7500 

OREGON 
Eugene 
United Radio & Supply, Inc. 
(503) 342-3381 
Medford 
United Radio & Supply, Inc. 
(503) 779-7933 
Portland 
Liberty Electronics 
(503) 292-9234 
United Radio & Supply, Inc. 
(503) 233-5341 

PENNSYLVANIA 
Philadelphia 
Sunshine Scientific 
(215) 673-5600 
Pittsburgh 
Pioneer/Instrumentation 
(412) 782-2300 
Plymouth Meeting 
Techni -Tool 
(215) 825-4990 

SOUTH CAROLINA 
Columbia 
Dixie Electronics 
(803) 779-5332 
Greenville 
Dixie Electronics 
(803) 229-4554 

TEXAS 
Austin 
Barnhill III 
(512) 451-0217 
REDCO 
(214) 653-1041 
Dallas 
Barnhill II I 
(214) 231-9012 
Houston 
Barnhill III 
(713) 688-9971 

UTAH 
Salt Lake City 
Barnhill Assoc., Inc. 
(801) 484-4496 

Circle No. 119 for information 
Circle No. 120 for Demonstration 

VIRGINIA 
Chesapeake 
T. A. 
(804) 424-5121 
Richmond 
I.T.R. 
(804) 275-1431 

WASHINGTON 
Bellevue 
Applied Engineering 
(206) 455-4922 
Liberty Electronics 
(206) 453-8300 
Seattle 
Western Electronics 
(206) 284-0200 

WISCONSIN 
Green Bay 
Northern Radio & TV Corp. 
(414) 435-8331 

CANADA 
ALBERTA 
Calgary 
ACA Electronics Centre 
Allan Crawford Assoc., Ltd. 
(403) 276-9658 
Edmonton 
Cardinal Industrial 
Electronics, Ltd. 
(403) 455-4122 

BRITISH COLUMBIA 
Vancouver 
ACA Electronics Centre 
Allan Crawford Assoc., Ltd. 
(604) 294-1326 
Vernon 
Interior Electronics, Ltd. 
(604) 545-2394 

MANITOBA 
Winnipeg 
W.E.S. Ltd. 
(204) 632-1260 

NOVA SCOTIA 
Dartmouth 
Allan Crawford Assoc., Ltd. 
(902) 469-7865 

ONTARIO 
Toronto 
ACA Electronics Centre 
Allan Crawford Assoc., Ltd. 
(416) 678-1500 
Ottawa 
Allan Crawford Assoc., Ltd. 
(613) 829-9651 

QUEBEC 
Montreal 
ACA Electronics Centre 
Allan Crawford Assoc., Ltd. 
(514) 670-1212 
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RCA's direct 
address tuning 
system 
Remote random access tuning 

Here's an in-depth look at the 
overall system together with 
some troubleshooting hints 
from the field. 

By Paul Shih 

The direct address tuning system used 
in RCA's CTC 81B and 74K chassis has 
received wide acceptance since its 
introduction in 1975. There are a 
number of unique features offered by the 
system. Among these are remote 
random access to all 83 channels, 
remote volume, color and tint controls, 
and on-screen displays of the selected 
channel number and the time-of-day in 
hours and minutes. All of the control 
functions are initiated from a hand-held 
remote transmitter, called XL-100 
Control Center. There are no major 
user's operational controls on the 
receiver. The only switches or controls 
which are not used frequently and are 
therefore concealed in the receiver's 
right-hand front panel are Master Off, 
Auto Color, AFT, Contrast, Brightness, 
Tone, Time Set and 12 VHF Fine Tune 
offset potentiometers. 
Under normal conditions, the Master 

Off switch is on. In this way a small 
amount of power is applied constantly to 
the remote receiver to keep the remote 
system alive at all times. 
Channel selection is carried out by 

pressing two buttons corresponding to 
the desired channel number on the 
calculator-like remote keyboard. A 
single digit channel number must be 
preceded by a zero. For instance, to 
select channel 2, press button "0" first 
and then button "2". As soon as the first 
or ten's digit is entered, the power is 
applied to the chassis, and the power 

indicator light located on the lower 
right-hand side of the TV receiver is lit. 
After the completion of entering the 
second or unit's digit, the picture and the 
sound will be evident. In addition to the 
program video and sound, displays of 
the selected channel number and the 
time-of-day will also appear in white at 
the bottom of the screen. The displays 
will remain on the screen for 
approximately 4 seconds after release 
of the last button. They can be recalled 
anytime by repeating the channel 
number entry or pressing "C" or "T" 
button. However, the displays may be 
made to remain on the screen 
continuously by setting a display lock 
switch to ON in the back of the receiver's 
cabinet. 
If the second digit of the channel 

number is not entered within 
approximately 25 seconds after the first 
digit entry, a safety system, called 
"safety time-out" allows the receiver to 
be turned off automatically. This safety 
feature prevents accidentally turning on 
the receiver by false ultrasonic signals or 
other non-intended operations. 
Volume is changed by pressing down 

the "Up" or "Down" button. As long as 
either button is held down, the volume 
continues to increase or decrease in 
steps every 1/2 second until the 
maximum or minimum volume is 
reached. Color control is initiated by first 
pressing the "C" button. The "Up" and 
"Down" buttons are now changed into 
color intensity controls. Holding down 
either the "Up" or "Down" button will 
increase or decrease color intensity in 
steps every 1/2 second. Tint is varied by 
first pressing the "T" button and then the 
"Up" or "Down" button. Depressing the 
"Up" button will change tint in 
increments toward magenta or more 
reddish color, whereas holding down the 

"Down" button brings in more greenish 
color. 
In addition to the color or tint control 

function mentioned above, each time 
the "C" or "T" button is pressed, the 
channel number and the time displays 
are recalled in red or green. This feature 
not only allows the viewer to recall the 
time and the channel number displays 
any time with touch of a single button but 
also enables him during color or tint 
change to identify which function, color 
or tint, to be performed by the "Up" and 
"Down" buttons. The recalled displays 
normally remain on the screen for 
approximately 4 seconds. 
If an invalid channel number (01 or 84 

through 99) is entered, the sound will be 
muted and the screen will be blacked out 
except the display of the time and the 
invalid channel number. To turn off the 
receiver, simply enter "0,0" on the 
keyboard. 

System operation 

The complete system consists of an 
ultrasonic transmitter and the Direct 
Address Package (DAP) which, as part 
of the TV receiver, comprises an 
ultrasonic pre-amplifier, a 
post-amplifier, a five-module ultrasonic 
decoding and function command 
assembly including the VHF and UHF 
tuners, VHF offset potentiometer array 
and the Time-Set push-button switch 
assembly (Fig. 1.) Interconnected by 
means of plugs and jacks, all of the 
modules and assemblies are easily 
removable with no desoldering. 
The system operation begins when 

the remote transmitter, in response to a 
proper keyboard entry, transmits an 
ultrasonic signal to the DAP in the 
receiver. There are 14 different 
ultrasonic frequencies employed in the 
remote transmission, and each 
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Fig. 1-Direct Address System 

frequency commands one or part of 
a control function. 
Upon reception of the ultrasonic 

signals, the DAP system amplifies, 
decodes, and encodes the messages 
into a binary form suitable for inputs into 

control and digital-to-analog converter 
ICs. The Control IC in conjunction with 

the D/A converter commands various 
functions, such as channel selection, 

volume, color, and tint controls, and 

character displaying. 

Re mote trans mitter 

The remote transmitter consists mainly 
of an integrated circuit Ul, driving 

transistors 0, and 02, and an ultrasonic 
transducer MT, (Fig. 2.) The 24-pin U, 
contains part of a crystal controlled 
oscillator and a number of frequency 

dividers. In operation, the user presses 

appropriate push-button switches on the 

14-button keyboard, and each closed 
switch completes a circuit from the DC 

supply to an appropriate terminal on IC 
Ul. The oscillator along with an 

appropriate divider is now activated, and 
the pulse train at the selected frequency 
(one of the 14 different frequencies, from 
34020 to 54540 Hz) is produced at 
terminals 9 and 11. After amplification by 

transistors Q, and 02, the AC signal is 
coupled to MT, through transformer 1-1. 
Four diodes, CR5 through CR8, 

prevent the output current reversal as 
the primary winding of the transformer 

resonates with the boost capacitor C4. A 
voltage tripler, consisting of CR1, CR2, 

CR3, C, and C3 in the secondary circuit, 
provides a DC bias for the transducer. 
The actual AC signal for the transducer 
is coupled through 02. 

A unique battery condition indicator, 
consisting of CR4, 03 and R5, is 

connected between the negative 
terminal of the 9-volt battery and the "C" 

push-button switch. As the "C" button is 
pushed, the B + is applied to the battery 
condition indicator as well as to a 
terminal on Ul. The positive DC voltage 

Fig 2-Remote Control Center 

DIGIT OR 
FUNCTION 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
(Up) 
(Down) 
C (Color) 
T (Tint) 

TABLE 1  

TRANSMITTER 
CENTER 

FREQUENCY (Hz) 

34020 
35100 
36180 
37260 
38340 
39420 
40500 
41580 
42660 
43740 
51300 
52380 
53460 
54540 

OUTPUT CODES 
CONTROL  04  D3 02  DI 

0  0  1 
0  1  0  0  0 
0  0  1  1  1 
0  0  1  1  0 
0  0  1  0  1 
0  0  1  0  0 
0  0  0  1  1 
0  0  0  1  0 
0  0  0  0  1 
0  0  0  0  0 
1  1  0  0  1 
1  1  0  0  0 
1  0  1  1  1 
1  0  1  1  0 

Transmitter functions and remote IC output codes. (Courtesy RCA Consumer Electronics) 

turns on 03 and lights the LED indicator 
CR4. However, with the control R5 

properly adjusted, 03 will not conduct 
and thus the LED will not glow if the 

battery voltage drops lower than 6.5 
volts. 

Receiving and decoding 

Each of the 14 different ultrasonic waves 
sent by the remote transmitter is picked 
up by the receiver transducer MT901, 
which then converts the received 

ultrasonic energy into electrical signal. 
The signal is pre-amplified by 0901 and 

0902 and band-limited by an ultrasonic 
filter which is tuned to pass frequencies 
from 30 to 60 KHz. The post-amplifier 
further amplifies the signal and limits its 

output to about 12 volts, peak-to-peak 
(Fig. 3.) 

Functioning as a frequency counter 
and as a decoder, a large-scale Remote 

IC, U3102, counts the frequency of the 
output pulse train from the post-amplifier 
and then produces a corresponding 
binary code for each input signal. Each 

of the ten ultrasonic frequencies 
corresponding to the transmitted digits 0 

through 9 is converted to its respective 
binary number as represented by a 

combination of logic 1 and logic 0 
appearing at the Remote IC output 

terminals DI through D4. Each of the 
remaining 4 frequencies corresponding 

to functions "Up", "Down", "C" and "T" 
is also converted to a binary number. In 

addition, there will be a logic 1 output at 
the Control terminal on the Remote IC 

for each of those four-function 
frequencies. The logic 1 is equivalent to 
approximately +12 VDC while the logic 
0 is equivalent to 0 VDC. Table 1 shows 

the output binary codes from the 
Remote IC. 

A unique safety feature, which 
prevents the digital tuning operation 

from being affected by false ultrasonic 
signals, is built into the system. Each 

ultrasonic input is sampled by the 
Remote IC at a 120-sample-per-second 
rate. Any input must be present for at 
least 16 consecutive sampling periods 

before it is recognized by the remote 
receiving system as a valid input. In 

response to each valid input, the output 
at the "Flag" terminal on the Remote IC 
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Fig 3-Command System 

shall go to logic 1, causing the Control IC 
to accept the output from the Remote IC. 
If the input fails to register for 3 
consecutive sampling periods, the 
"Flag" output will go to logic 0, thus 
preventing the Control IC from 
processing the output out of the Remote 
IC. 

An auxiliary frequency divider 
contained inside of the Remote IC 

divides the ultrasonic input at terminal 
14, by 36 to produce an audio frequency 

output at terminal 4. The signal is then 
coupled to J3109 through a high 
impedance resistive network. It may be 

used to produce a test tone during 
remote system testing or 
troubleshooting. 

A 60-Hz master timing clock is used to 

provide a stable reference frequency for 
the Remote IC, the Control IC, and the 

Clock and Display IC. The 60Hz clock 
pulse is obtained by dividing the output 

from a 3.93 MHz crystal controlled 
oscillator. Both the oscillator and divider 

circuits are contained in IC U3104. 

System on/off operation 

Upon reception of a valid binary code 
corresponding to one digit 0 through 9 
from the Remote IC, the Control IC 

produces a positive output voltage (logic 
1) at its On/Off logic terminal. This 
positive DC voltage turns on an NPN 
relay driver transistor 03702 on the 
remote power supply module (Fig. 3, 

left.) The transistor energizes the relay 
K3701, which in turn completes the gate 
circuit for the triac switch Q1. The 
120-VAC power is now applied to the 
main chassis through Qi. A power 

indicator LED 101 glows to signify the 

Fig. 4-VHF and UHF Tuning Systems 

"ON" condition. 
As the receiver is turned on by the 

entry of the first digit of the channel 

number, the Control IC also produces a 
logic 1 output at its Half-Entry terminal. 

This positive DC voltage is routed to the 
AFT Disable stage, the Sync Mute 
Inverter and the D/A Converter, causing 

the AFT and video sync sections to be 
defeated and the color, tint, and volume 
control circuits to be disabled. 

Meanwhile, the Control IC also sends 
BCD codes 0 through 7 to the Clock IC 
U1 and CTS (control and tuning system) 

codes 1 through 3 to the Display IC U2 to 
cause the time-of-day and the first digit 
of the channel number to be displayed in 
white on the screen and the picture and 

sound to be muted. 
A safety time-out system is also 

activated by the Half Entry. If the second 
digit of the channel number is not 
entered within approximately 15 to 25 
seconds after the initial turn-on, the 

internal logic of the Control IC will cause 
the output at the On/Off terminal to go to 
logic 0, thus turning off the chassis 
power. 

If the second digit of the channel 
number is entered within approximately 

25 seconds, the output at the Half-Entry 
terminal goes to logic 0 to disable the 
safety time-out system but enable the 
AFT, sound and video sync. Shortly, the 

program video along with sound will 
appear. 

The receiver is normally turned off by 
entering a "0,0" command on the 

keyboard, as was previously explained. 
What actually happens is that the entry 

of the first "0" activates the half-entry 
system; but as soon as the second "0" is 

entered, the On/Off logic goes to 0, 
turning the receiver off. 

Color, tint, and volume 

The important link between the digital 
control IC's and the analog control 

circuitry of color, tint and volume is the 
digital-to-analog converter, U3103. IC 
U3103 contains 3 resistive matrixes 
coupled to 3 respective four-bit, 

16-count registers which convert the 
digital input voltages to their analog 

equivalents. Two of the 3 CTS codes 
from the Control IC, CTS 1 and CTS 2 
are applied to the 3 registers through the 
resistive matrixes (Fig. 3, upper right.) 

Logic conditions (0 or 1) of the two 
CTS codes determine the conduction 

state of each register (Table 2.) 
However, the volume register is 

normally on except during channel 
selection, color or tint control operation. 
A 2-Hz clock pulse train derived from 

dividing the 60-Hz reference pulse 

inside the Control IC is also applied to 
each of the 3 registers. Once a register is 
turned on by the CTS codes, it is 
stepped through its 16 possible counts 

by the 2-Hz clock pulses. A directional 
code, DI, input from the Remote IC, will 

cause each register to advance or 

reverse its stepping sequence. 
In operation, when any of the four 

functional commands, "Up", "Down", 
"C" and "T", is initiated, the "Control" 
terminal on the Remote IC has a logic 1 
output. This condition permits DI 
through D4 inputs to the Control IC to 

change only the 3 CTS codes, but not 
the BCD codes. As the "C" or "T" 

command is activated, the CTS 1 and 
CTS 2 turns on either the color register 
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General Electric has the magic 
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or the tint register respectively but 
disables the volume register. If either the 

"Up" or "Down" command is next 
initiated, the 2-Hz clock pulse will be 

gated in to clock the color or tint register 
output voltage every 1/2 second in 16 

steps toward either the maximum 
voltage fed into HC or HT terminal, or the 
minimum voltage fed into LC or LT 
terminal on the converter IC. The 

directional code on DI line will be either 
logic 1 or 0 during the "Up" or "Down" 

operation. 
Since the volume register is always on 

except during the "C", "T- or channel 

selection operation, pressing the "Up" 

or "Down- button without being 
preceded by the "C" or "T" command 

can only change the volume. Besides, 
the "Up" or "Down" command alone will 

not recall the display or activate the 
half-entry system. 
All of the three registers are 

automatically set to their mid-counting 
positions when the AC power is initially 
applied to the DAP. However, 
subsequent counting position of each 
register as the set is turned on again will 
be the same as the last position when 
the set was turned off. 

Transistors 03101 through 03109 

are the buffer stages between the 
outputs of three registers and the inputs 

to the chroma and sound sections on the 
main chassis. These interface stages 

establish proper voltage ranges for the 
analog controlled stages. 

VHF tuning operation 

VHF tuning is accomplished by 

switching 12 properly pre-set AFT 
controlled tuning voltages, one at a time, 

to the VHF varactor tuner. In response to 
the BCD inputs, 0 through 4, from the 

Control IC, the VHF Select IC, U3401, 
determines which one of the 12 pre-set 

input voltages to be routed through an 
external control voltage amplifier, IC 

U3402, to the tuner (Fig. 4, left.) In 

addition, the VHF Select IC also 

develops proper band switching 

voltages for the high or low band 

switching in the tuner. However, the 
bandswitching system is disabled by a 

UHF logic from the UHF Units Select IC 
when a UHF channel is tuned in. This 
arrangement is made to convert the 

VHF tuner into an IF amplifier for extra 
gain during UHF reception. 

A common AFT controlled voltage 

source from which both the VHF and 

UHF tuning voltages are derived is 

developed in the AFT Add Matrix, 
UR3108 (Fig. 3, bottom.) The controlled 

voltage source is obtained by adding the 
AFT correction voltage in proportion to 

the DC reference control voltage in a 
resistive network. The DC reference 

voltage is derived from the remote 
system power supply through a voltage 

regulator, U3107. On the other hand, the 
AFT correction voltage is obtained by 

combining the differential AFT input 
voltages from the IF module in the AFT 

differential amplifier located inside IC 
UR3108. Only the positive AFT output 

voltage is coupled to the AFT Add Matrix 
through the blocking diode CR8 and the 
AFT band switch. The amplified AFT 
correction voltage varies above and 

below a positive nominal value. 
During the half-entry period, the 

positive half-entry voltage turns on CR9 
as well as the AFT defeat stage. Since 
the AFT differential inputs are now 
shorted out by the AFT defeat stage, the 
AFT amplifier is disabled, and its output 
voltage is fixed at the nominal value. 

The AFT defeat stage may also be 
activated by a manual switch. However, 

this manual switch is effective only 
during VHF reception. When the UHF 

tuning system is active, the UHF logic 
applied to the AFT Defeat Switch 

Disable stage causes diode CR7 to be 
reverse biased, effectively disabling the 

manual switch. 
The amount of the AFT correction 

CTS 

0 
0 

Di 
1 

0 
1 

CTS 2 

0 
1 
0 
1 

Direction 
Down 
Up 

TABLE 2  

FUNCTION  DISPLAY COLOR 

Volume 
Color 
Tint 
Volume 

Off or White 
Red 
Green 
White 

CTS and Di codes relative to color, tint, and volume controls. 
(Courtesy RCA Consumer Electronics) 

voltage to be added to the DC reference 
voltage depends on the band of tuning 

frequencies and the location of tuning 

frequency within each band. Due to the 

non-linear characteristics of varactor 
tuning, the changes in tuning voltage 

required to cause a given frequency 
change in the low VHF band (channels 2 

through 6) is greater than that in the high 
VHF band (channels 7 through 13.) 

Furthermore, the required change in the 
tuning voltage is greater at the high 

frequency end than at the low frequency 
end within each band. It is therefore 

necessary to add more AFT correction 
voltage for the low VHF band than for the 

high VHF band and also to shift more 
AFT correction voltage toward high 

frequency channels in each band. 
To accomplish the non-linear AFT 

injection, AFT band switches and the 

AFT ADD Matrix are used. When a 
low-band VHF channel is to be selected, 

the Lo V Logic from the VHF Select IC 

turns on the Low Band VHF AFT switch, 
adding more AFT correction voltage to 
the AFT ADD Matrix. On the other hand, 
when a high-band channel is to be tuned 
in, the Hi V Logic from the VHF Select IC 
will turn on the High Band AFT switch, 

adding the required amount of AFT 
correction voltage to the ADD Matrix. 
Two unity-gain Top and Bottom 

amplifiers are used to couple different 
amounts of AFT controlled voltages, 
more for the higher channels in each 

selected band, to the VHF Tuning Matrix 
and Controls. The controls are factory 
preset for all 12 VHF channels, but 
provision is also made for field 

adjustments through front-panel 
accessibility to the 12 VHF offset 
potentiometers. 

UHF tuning operation 

Tuning a UHF varactor tuner is not much 
different from tuning a VHF varactor 

tuner. The only difference in the RCA's 
system lies in the way the AFT controlled 

tuning voltage source is divided and 
preset for tuning each channel. Since 

there are 70 UHF channels, it would 
evidently be less practical to use 70 

potentiometers, each tuned to one 
channel. RCA uses a two-stage tuning 
voltage dividing and switching system to 
tune all 70 UHF channels. In this system, 
a Ten's Divider with a Ten's Select IC 
and a Unit's Divider with a Unit's Select 

IC are used (Fig. 4, right.) 
The Ten's Divider, consisting of Tens 

Resistor module, UR3304, and a series 
of trimmer potentiometers, is connected 
across the common AFT controlled 
voltage source. With proper 
adjustments of the Ten's trimmer 
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THISYEAR, _DODGE 
BUSINESS MAN NEW IN 
MIME RIGHT PLACES. 
NEW ROOMINESS, NEW VERStalliTY, 
SAME OLD DODGE DEPENDABILITY. 

AWNEW SE M. 
They're more comfortable, they're 
more colorful, and now you can 

order them in plush fabrics. 
Mounted on curved tracks, 
the new seats allow a higher 
position for the shorter driver 

and more headroom for the taller 
driver. Optional high-back 
Command seats are shown. 

HISTORICALTOUCdINESS. 
Of all the Dodge trucks registered in the past 
ten years, 94 out of 100 are still in operation. 
(Source: Trucks in Operation, as of July 1,1977.) 

MORE ROOMINESS. 
Maxivan is eight inches 
longer this year for extra 
cargo space. And all 
our vans have more 
room up front. 

MORE DOORS, MORE WAYS. 
Now you can have your 
choice of optional sliding or 
standard hinged side cargo 
doors on all our vans. And 
we offer the only optional 
full-width single rear door 
in the industry. Maxivan 
with the Vision Van option 
gives you rear quarter 
windows that wrap around the 
corners for ease in backing up. 

SOME NEW OPTIONS. 
Trailer-towing packages for up to 7000 pounds 
gross trailer weight. Six different kinds of radios 
including two units with 40-channel CBs. 
Sky Lite sun roofs, 
air conditioning, and 

more. 

357% increase from 1967 to 1977 

 ( FORD  

THE FASTEST 
GRO WING 

TRUCK CO MPANY 
IN AMERICA. 

CHEVY 

Buy or lease one 
or a fleet ... at your 
Dodge Dealer's. 

Circle No. 110 on Reader Inquiry Card 
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Fig. 6-Clock /C Outputs Relative to Character Display and Multiplex Pulses 

potentiometers, the AFT controlled 

voltage is divided into a number of 
different voltages, from the lowest to the 
highest potential. The potential from the 
wiper arm of one potentiometer to that of 

the next potentiometer represents a 
tuning voltage range for a number of 

consecutive channels. 
The relationship between the tuning 

voltage and the tuning frequency of a 
UHF tuner is nearly linear from channel 

14 up to channel 50. Above channel 50, 
the relationship becomes increasingly 

non-linear. It is therefore possible to 
preset the tuning voltage for every 10 

consecutive channels up to channel 50 

and for every 5 consecutive channels 

thereafter. The additional mid-point 
reference set at channel 55, 65 or 75 

reduces the deviation between the linear 
system tuning approximation and the 
actual non-linear varactor tuning 
characteristics. 
There is a total of 12 trimmer 

potentiometers used to cover the 
required voltage ranges for 70 UHF 

channels. These potentiometers are 

factory preset. Field adjustments of the 
potentiometers is generally not needed. 
The ten's divided AFT controlled 

tuning voltages are applied to the Ten's 

Select IC, which in response to the BCD 
codes 4 through 7 from the Control IC, 

selects the preset tuning voltages at two 
or three consecutive set points (wipers 
of the trimmers) on the Ten's Divider. 

The voltages being selected from the 
upper, middle and lower consecutive 
points are then coupled to the Unit's 

Divider through the Top, Middle and 
Bottom unity-gain buffer amplifiers. 

The voltage developed across the 
Unit's Divider, U3305, is divided into a 
number of individual tuning voltages, 

and each of the tuning voltages can be 
used to tune one channel. With the BCD 
codes 0 through 3 from the Control IC, 
the Unit's Select IC, U3302, selects one 
of those units divided tuning voltages 
and applies it to a tuning voltage 
amplifier inside U3303. The amplifier 
brings the selected tuning voltage up to 
a level suitable for use to tune the UHF 
tuner. 

Fig. 7-Timing Diagrams of Video Output 
Waveforms for a Display of Red "8-

Each time a UHF channel is to be 
tuned in, the Unit's Select IC, in 

addition to selecting a required tuning 
voltage for the channel, also produces 

the positive UHF logic pulse which then 
turns on the NPN Logic Switch, Q3302. 

The conducting Logic Switch brings the 
UHF B +Switch, 03301, out of cut-off, 

applying the B + voltage to activate the 
UHF tuner. 

UHF AFT range expansion 

The tuning voltage range for the 70 UHF 

channels is comparable to that for the 12 
VHF channels. Consequently, the AFT 
"pull-in" range is smaller for a UHF 
channel than for a VHF channel. It is 

desirable to expand slightly the AFT 
"capture" range during UHF reception. 

This desirable action is carried out by the 
UHF AFT Range Expander, 03111 (Fig. 

3, lower center.) 
During the half-entry interval, the 

positive half-entry pulse turns on 03111, 
placing resistor R3179 in parallel with 
the UHF Aging control R3145. As a 
result, the AFT control voltage at the 
wiper arm of the Aging control is 

decreased, and the smaller AFT 

controlled tuning voltage is produced at 
the output of the AFT ADD Matrix. This 

slightly lower tuning voltage decreases 
the UHF tuner local oscillator frequency 
even lower than the normal AFT "pull-in" 
range would allow. 
As the second digit of the channel 

number is entered, the disabled 
half-entry system will cause 03111 to be 
turned off. The capacitor C3119 under 
this condition begins to charge up, 

causing the AFT control voltage at the 
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wiper arm of the Aging control also to go 
up gradually. This action of decreasing 

the AFT control voltage at first and then 
allowing it to increase again effectively 

extends the AFT "pull-in'' range. 

The UHF AFT range expanding action 

does not affect the VHF AFT operation 
because the input to the VHF AFT band 

switches is taken directly from the AFT 
Differential Amplifier, not through the 

range expander circuit. 

Clock and display operation 

The major function of the clock and 

display system is to display the selected 

channel number as well as the 
time-of-day on the screen. Besides, the 
system establishes the color of the 
display and sets the amount of time for 
which the display will remain on the 

screen. 
Referring to Figure 5, the Clock IC Ul 

receives channel BCD codes from the 

Control IC and the 60-Hz clock pulses 

from the 60-Hz reference IC, U3102. In 
addition to maintaining the time-of-day, 
the Clock IC converts the time 
information and the channel BCD codes 

to the display BCD codes (DBCD) 0 
through 7 for use by the Display IC. The 
Clock may be updated by shorting the 

Hours and Minutes terminals on the 
Clock IC through the Time-Set 

push-button switch and transistor 012 

to ground. 
The DBCD codes from the Clock IC 

are divided into two groups, DBCD 

codes 0 through 3 and 4 through 7. Only 
one group of the 4-bit DBCD codes is 
read into the Display IC at a time for 
generating one character. By the 

application of a multiplex timing pulse 
train and the horizontal sync pulse to the 

Clock IC, those two groups of DBCD 
codes are arranged to be read into the 
Display IC alternately, resulting in 

characters generated one after the other 
(Fig. 6.) The multiplex pulses are 

derived from a 2.5-MHZ reference pulse 
train generated inside the Display IC. 
Both the horizontal and vertical sync 

pulses from the chassis deflection 
circuits are applied to the Display IC 

through Q1, 02 and 0 3. The vertical sync 
pulse establishes a reference for the 
vertical position of the characters 
(numeral, colon and dash) on the 

screen; while the 2.5-MHZ pulse train 
synchronized by the horizontal pulse 

establishes the horizontal position of the 
element of each character from one 
horizontal line to the next. The character 
generation begins on the 192nd 

horizontal line after the vertical sync and 
ends on the 212th horizontal line (Fig. 7.) 

In response to the DBCD and CTS 

SYMPTOM 
Relay chatters on 
MCP001A power 
supply module 

Time-of-Day clock runs 
at twice normal rate 

VHF reception on UHF 

Intermittent or no control 
after warm-up. 

No color on UHF 
channels around 
Channel 30. 

Intermittent turn "on" 
or turn "off" with 
otherwise normal 
operation. 

Clock display only 
distorted. 

Loss of horizontal and 
vertical sync. 

No low VHF channel 
reception. 

Bright red, blue, or 
green raster with retrace 
lines. 

Replacement modules 
do nct solve problem 

TABLE 3 

CAUSE  SOLUTION 
Short on 12 VDC supply  Remove DAP modules one at 
line,  a time until short is located. 

Defective Master Clock 
divider U3104 

Defective UHF Select 
IC, U3301. 

Defective Master Clock 
divider, U3104. 

Misadjusted R3303 on 
UHF Select module 
MCU001A. 

Defective MCZOO1B post 
amplifier. 

Defective Display IC U2. 

Defective sync Mute. 
driver 014. 

Defective 03401 

Shorted 07, 08, or 09 
on MCA001B Display 
module 

Open copper pattern on 
MCM001A Master 
Assembly module. 

Replace MCT001A Command 
module 

Replace MCU001A UHF 
Select module 

Replace MCT001A 
Command module. 

Carefully readjust R3303 
to obtain normal picture 

Replace post amp module 
MCZ001 B 

Replace MCA001B Display 
module 

Replace MCA001B Display 
module 

Replace MCV001A VHF 
Tuning module. 

Replace MCA001B Display 
module. 

Repair pattern break if 
possible or replace board. 

Unusual symptoms, their causes and suggested solutions. 
(Courtesy RCA Consumer Electronics) 

codes, :he Display IC provides such 

functions as luminance drive through 0 5 

for setting the display's saturation level; 

the proper series of color blanking 
through 07, 08 and 09 for the display's 

color production; and the auxiliary 
luminance and chroma blanking through 

06 for blanking out the station video in 
the area on the screen where the 

character is displayed (Fig. 4, right.) 
Additional blanking is also applied to the 

leading and trailing edges of the 
character. The blanking causes a black 

area to surround the character. This 
black surrounding enhances the 

sharpness and visibility of the character. 

Display timing 

The length of time the display remains 

on the screen is controlled by a display 
timer. The timer, mainly consisting of 

Q10, 011, 03, 012, C3111, R43, R39, 
R37 and C13, provides 3 timing ranges 

depending on conduction states of the 
transistors (Fig. 5, lower left.) Under 
normal conditions, the display remains 
on the screen for approximately 4 

seconds after release of the last button. 

This is the time for the capacitor C3111 
connected at the Time-Out terminal on 
the Control IC to charge up from a near 
ground potential through R43 (both 010 
and 011 are saturated) to a potential 
high enough to cause the Control IC to 

send a "Display Cut Off" command to 
the Display IC through CTS codes. 
During the half entry, the display time 

is extended to 15 to 20 seconds to give 

the viewer enough time to enter the 
second digit before the display is cut off. 
The action is accomplished by forcing 

C3111 to charge through one extra 
resistor, R39, when 011 is cut off by the 

half entry system through 03 and 012. 
The display time is also extended by 

about 10 seconds to allow the picture 
tube to warm up during initial turn on of 

the chassis power. Delaying the turn on 
of 010 by the added R37-C13 charging 

network effectively achieves the time 
extension. 

The display may be made to stay on 
the screen continuously by closing the 

Continued on Page 61 
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Opto 
electronics 
The basics 

An enlightening trip into the 
fast growing field of light 
sensitive electronic devices. 

By Bernard B. Daien 

What does optoelectronics mean to 
you? It is said to be a combination of 
electronic and light technologies. 
Today the term is generally confined 
to solid state devices. 
"Opto" is growing very rapidly, in 

many fields ... military, industrial, even 
entertainment. Yet many technicians 
remain largely unaware of the basics, 
buzz words, and potentials of opto. He 
knows it exists in the solar cells that 
power our satellites, our cameras that 
set exposure automatically ... and so 
on. 
This article sets forth in simple 

terms, enough about the devices to 
understand them, and enough circuitry 
to get you started. Opto is both useful, 
and itriguing, to people in electronics. 
It is electronics at really high 
frequencies ... would you believe at 
one-thousand million megacycles? 

Types of opto devices 

Opto devices are divided into main 
categories ... light sources, and light 
detectors. Certain parameters are 
common to both, such as the range of 
light frequencies the device can 
handle in the ultraviolet-visible-infrared 
band. In electronics we would refer to 
this as the "frequency response," or, 
"bandwidth." In opto we refer to this 
as the "spectral response curve" for 
detectors, or the "spectral output 
frequency" for sources (emitters). 
Of course other characteristics are 

different for sources or detectors. And 
within the categories of detectors and 
sources there are subdivisions ... 
different types. Let's look at the types 

PHOTOCOUPLER 

PHOTO 
TRANSISTOR 

ANODE  CATHODE 

r 
GATE 

LIGHT ACTIVATED 
SCR 

LIGHT EMITTING 
DIODE 

PHOTORESISTIVE CELL 

Fig. 1-Basic symbols 

of detectors first ... but, remembering 
that certain things are common to all, 
much of what we discover about 
detectors will be useful in examining 
sources ... and vice versa ... which 
makes the subject easier to absorb. 
The use of the term "light" is not 

strictly correct here, since infrared and 
ultraviolet are not visible to the human 
eye, which is what we usually mean 
when we say "light." Many other living 
things do "see" these frequencies 
however, and they are also utilized by 
machines, therefore we refer to them 
as light. A more accurate term would 
be "radiant energy," with the 
frequency defined ... which leads us 
into the detectors. 
There are four main types of 

photodetectors: Photovoltaic, 
photoemissive, photoconductive 
junctions, photoconductive bulk effect. 
Photoemissive types include 
photomultipliers ... they are vacuum 
tubes, and not covered here. Their 
main use is in night vision 
(snooperscopes), and TV cameras. 

Voltage generators 

Photovoltaic devices generate a 
voltage across their terminals, (or a 
current into a load), when illuminated. 
The commonest types are made of 

selenium or silicon. You may have 
noted that both have been used as 
rectifiers ... the old timers will recall 
the selenium plate rectifiers of the 
1940's and 50's ... and of course you 
know about silicon rectifiers. 
Germanium, too makes a photovoltaic 
detector. By now you get the idea...a 
semi-conductor when exposed to 
radiant energy of a usable frequency 
generates an output voltage! (As a 
matter of fact, in the early days of 
plastic semiconductors clear plastic 
(transparent), was used, and it was 
soon discovered that light had a very 
strong effect on the current through 
the device.) Let's make it plain though 
... a semiconductor junction with no 
voltage applied, generates a voltage 
when struck by sufficient light. This 
means the actual junction must be 
exposed to the light in order to absorb 
the radiant energy in the light. 
When operated into a high 

impedance load as a voltage 
generator, the photovoltaic cell output 
is logarithmic (nonlinear) with linear 
increase in illumination ... that is, the 
output does not rise as rapidly as the 
light input. Since semiconductor 
junctions have capacitance, which 
increases as the voltage across the 
junction decreases, the capacitance of 
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the photocell is appreciable. When 
operated as a voltage generator into a 
high impedance load, the time 
constant becomes quite large ... or, 
stated another way, the response time 
is slowed. 
If we use a low impedance load, the 

cell becomes a current generator, and 
the output versus input curve is linear! 
Operated this way we can use the cell 
to measure light output, as in 
photographic light meters, etc. Since 
the load is now a low impedance, the 
time constant becomes short, and the 
response time is improved. That's 
easy to follow, based on elementary 
electronics ... right? Of course, these 
photovoltaic cells can be, and usually 
are, quite large in order to generate a 
large current by exposing a large 
surface to capture light energy. 
Therefore they may have very large 
capacitances. 

Photoconductive junctions 

If we make a smaller junction, such as 
used in a signal diode or small signal 
transistor, the capacitance decreases, 
but so does the output current. We 
can get around this obstacle in 
applications where it is not necessary 
to generate voltage or current. In 
many uses we merely need to have 

an output signal that varies in 
accordance with the light input, and 
power can come from a battery or 
other source. In such use we employ 
a small semiconductor junction, 
exposed to light, with an external 
reverse bias applied. They are very 
fast, but have reduced sensitivity due 
to the small area of the device. The 
output current is linear with light input 
changes, the current being close to 
zero in darkness, increasing as the 
light level increases. Such a device is 
called a "photodiode" and is usually 
made of silicon, although germanium 
will work well too. If you happen to 
have some of the small glass covered 
signal diodes in your junk box, you will 
find that they work quite well in many 
applications. (If the diode seems to be 
made of opaque glass, scrape the 
surface, nail polish remover will take 
off most paint, there is often a paint 
baked on the glass surface to prevent 
photo effects.) 
If a photodiode works, why not a 

phototransistor? Transistors have 
current gain, and provide more output 
for the same amount of light input. 
Again you can try any small transistor 
in a metal can. Remove the top of the 
can by filing or grinding the top edge 
till the top can be gently removed. A 

small piece of transparent plastic can 
be cemented on to protect the device, 
using Duco cement around the 
outside edge of the can. (Be careful 
not to touch, or contaminate the 
junction in any way! Some cements 
contain chemicals which are harmful 
to the junction, even in vapor form, so 
follow suggestions.) (Note. Some 
transistors will not work this way 
because the photo sensitive junction is 
on the bottom, and light cannot reach 
it. Others work well, depending upon 
construction.) 
Since we now have a transistor, the 

usual transistor nonlinearities are in 
the circuit, and the output looks like 
the input-versus-output curve of a 
basic transistor amplifier. The device 
is slower than a photodiode, but the 
higher output enables us to obtain a 
useful signal at lower light levels, and 
thus ride over system noise. 
Figure 1 shows the symbols, 

labeling, and connections for typical 
photovoltaic cells, photoconductive 
diodes, phototransistors, etc. 

Bulk effect cells 

Bulk effect photo cells consist of a thin 
layer of photo sensitive material, 
which changes resistance with light. 
There is no junction, the entire layer 
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Fig. 2-The light spectrum in commonly used units 

undergoes a change, consequently 
there is no "forward" or "reverse" bias 
... and there is no generated voltage 
or current. The device is simply a light 
dependent resistor, therefore we can 
apply either dc or ac, which is an 
advantage in some circumstances. 
The cell is very slow, taking several 
milliseconds to operate, and under 
some conditions, with certain cells, 
even tenths of a second to stabilize. 
In order to understand some of the 

terms used in optoelectronics, there is 
need to do a little defining. 
Spectral Response. This is given in 

terms of wavelength instead of 
frequency. (For example: 500kHz can 
be stated as 600 meters.) Light 
frequencies are so high that the 
wavelength is given either in 
micrometers (millionths of a meter), or 
nanometers (thousandths of millionths 
of a meter). Just to confuse things, 
wavelength is often given in 
"Angstroms" ... an angstrom is a tenth 
of a nanometer. To put things in order, 
ten angstroms = one nanometer, and 
1000 nanometers = 1 micrometer. In 
terms of frequency, visible light is one 
thousand million megahertz! 
At this moment let's pause in our 

definitions to give you a better 
understanding of this light wavelength 
business, with the aid of Figure 2. 
Figure 2 is unique in that it has all 
three units of measurement, along 
with the light frequencies (colors) they 

Fig. 3-The radiated spectrum for 
incandescent light sources 

define. Colors are merely different 
frequencies (wavelengths if you will) of 
radiated energy, the longest waves 
(lowest frequencies) being at the red 
end of the spectrum, and the shortest 
waves (highest frequencies) being the 
blue end of the spectrum. The 
spectrum is that seen in the rainbow 
... red, orange, yellow, green, blue ... 
or the classic spectrum which occurs 
when a prism is used to break up 
daylight. Note that the different units 
are related the way picofarads, 
nanofarads and microfarads are 
related ... it's just that the terms would 
be confusing if you had no previous 
exposure to them. Also ... micrometers 
are sometimes called "microns," just 
to add to the confusion. 
Here are some basic definitions to 

remember: 
Dark Current ... The amount of 

leakage current through a 
photodetector, at a given applied 
voltage, when there is no radiation 
input. 
Light Current ... Current output due 

to exposure to radiated energy. 
Infrared. Invisible radiant energy at the 
long wave end of the light spectrum. It 
can be felt in the form of heat 
radiation. 

Here comes "Kelvin" 

Ultraviolet ... Invisible radiant energy 
at the short wave end of the light 
spectrum. Produces "sunburn" on 

Fig. 4-A) Empty transparent pipe made of 
glass or plastic. B) Pipe filled with 
transparent liquid. 

human skin. 
And we had better throw in another 

term ... "Kelvin Temperature." Those 
of you familiar with photography know 
that light sources in color photography 
are rated in degrees "Kelvin." This is 
necessary, since the color of the light 
source affects the results in the 
picture, a blue light casting blue tints 
on faces, etc. You know that 
incandescent light sources are merely 
filaments heated till they glow. A low 
temperature results in a dull red 
filament, higher temperatures yielding 
yellow light. Thus, as the temperature 
rises, the color output moves from the 
red, towards the blue. But, and this is 
a big "out," the color output of the 
lamp source is not a single color 
(frequency). Rather it has a fairly 
broad "bandwidth," and this is 
desireable for a general purpose light 
source. Who would want to use a 
reading lamp that emitted only blue (or 
red) light? Figure 3 relates the Kelvin 
temperature of the light source to the 
band of frequencies emitted. As you 
can see, most of the energy is at a 
wavelength longer than 800 nano 
meters, which is another way of 
saying heat (infrared). It's true that 
incandescent lamps are very 
inefficient light sources, which is why 
we use fluorescent lamps in modern 
installations. 
Now I can just hear you groaning, 

"What's all this about Kelvin 
temperature?" As you know, 
centigrade is generally used for 
scientific temperature measurement 
purposes. It is based upon the points 
at which ice melts and water boils (at 
sea level) ... namely zero and one 
hundred degrees centigrade 
respectively. But 0° Kelvin is the point 
at which molecular motion ceases, 
just under minus 273° centigrade. 
Kelvin starts at that point. Thus 0°K = 
—273°C. Simple, centigrade + 273° = 
Kelvin. To get a little "feeling" for 
these figures, a 120 volt 6W pilot lamp 
filament is about 3,860° fahrenheit, 
which equals about 2,250° centigrade, 
or about 2,520° Kelvin. You can take 
your pick, but in photo work they 
generally use Kelvin. And, as usual, 
just to put a kink in things, it has 
become popular to refer to centigrade 
as "celsius" lately. They are the same. 
Physicists, astronomers, electronic 
researchers, and others have been 
using Kelvin for years now ... so you 
might as well get used to thinking 
inter-changeably. As a matter of fact, 
one of the reasons you have been 
finding it difficult to follow some 
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HICKOK AUTORANGING 
FREQUENCY COUNTERS 
All four field-proven autoranging 
models feature full seven digit dis-
play, automatic decimal, fast set up 
and update, easy reading .3" LED 
display, rugged metal case and ex-
clusive SPEED READ mode for 5 
per second update. And, you get all 
this at a lower price than other 
counters. 
(Not shown: Model 380X.$269 and 
Model 385X, $499). 

MODEL 517 
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Trace 
$695 

MODEL 380 
1 Hz to 80 MHz 
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30 MHz Dual 
Trace 
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models feature color-coded front panel for 
simplified operation, fool-proof push button 
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cellent pulse response that virtually eliminates 
overshoot and ringing, external trace tilt ad-
justment, extra-bright display, deluxe probe(s), 
rack mountability, and Hickok reliability. 

Ask about our two year warranty on... 
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• Multimeters 
• Generators 
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technical articles is that the same 
thing is referred to by different names 

... and if someone isn't handy to 

straighten things out, it can get to be 
downright confusing! 
Well, we have deliberately 

wandered from the main subject, but 
as is self evident, the words were not 

wasted, since they will be frequently 
encountered in the electronics field. 

Light sources 

There are many "light sources in 

common use; incandescent lamps, 
fluorescent lamps, neon lamps, arc 

lamps, etc. Some emit ultraviolet 
radiation (UV), others infrared (IA) .. 

some are broad band for general 
purpose lighting, others emit a very 

narrow band of frequencies and are 
thus good for communications and 

special applications other than lighting. 

We are not interested in devices for 

general lighting (reading, photography) 
... rather we will confine ourselves to 
the solid state devices. It is necessary, 

however, that we look at some of the 
basics common to all light sources. 

You have already noted the spectral 
response curve ... and you know that 
incandescent lamps are broad band 

devices which waste most of their 

energy in the form of heat. Light 
Emitting Diodes (LEDs) have narrow 
spectrums, green at 560 nanometers 
(nm), amber at 600 nm, and red at 

660 nm. (There are also IA leds at 

around 950 nm.) They are very 

efficient, wasting little energy, and 
thus are often called, "cold light." In 

the past cold light was looked upon as 
a curiosity, because light was always 

associated with some form of heat ... 
fire, hot filaments, etc., and, in fact, it 

was a byproduct of heat. 
Mercury arc lamps put out a series 

of narrow bands ... three lying 
between 350 and 450 nm, and two 

more between 530 and 580 nm. 

Fluorescent lamps put out a 

broadband low level pattern between 
400 and 700 nm, plus several large 
narrow peaks. We need to define 
some units commonly used in working 
with light sources. Again, some of 
these will be useful in discussing 
detectors later on. 
Candle: The original international 

light source was a candle, used as a 
standard. It is now replaced with the 
term "Candela" which is one sixtieth 
the luminous intensity of a piece of 
platinum one square centimeter in 
area, at the temperature at which it 
turns solid from the molten state 
(2,046X). The candela has just about 

the same output as the original 

candle, but is reproducible with 

accuracy. Luminous intensity is given 
in candlepower (visible light only.) 
Footcandle: A unit of illumination. 

Since the illumination falls off as the 

square of the distance, we must 
include distance in the definition. Thus 

Fig. 5-This pilot light is in actuality a low 
power, long life, voltage sensor. 

Reset Se wn 

Load 

UGH? 
ACTIVATED Sc 

JPi'L 

Fig. 6-A light sensitive latching relay 

Candlepower 

Footcandles  (distance in feet) . ' 

or, the more foot candles, the more 
illumination ... the more distance, the 
less illumination. Makes sense. (Full 

sunlight  10,000 footcandles. Full 
moonlight = 0.03 footcandles, for 

reference use.) 

Brightness defined 

So far we have talked about a light 
source with luminous intensity 
(candles), and the resulting 
illumination falling on a distant object 
(footcandles). But what if light from a 
source falls on an object, illuminating 
it, and that object now appears bright 
due to the light reflected off it? That's 

what happens when you see an object 
in daylight ... the object appears bright 
due to the daylight reflected. The 
object itself generates no light. We call 
this "brightness," and one unit 
commonly used to measure brightness 
is the "Foot Lambert." An object has a 
brightness of one foot lambert when it 

reflects 100% of the light falling on it, 
when illuminated by one foot candle. 

You can see that brightness depends 
upon the illumination falling on the 

object, and how much light is reflected 
from the object. If the object is black 

velvet cloth, there is little brightness, 

regardless of how many footcandles 

fall upon it. If one footcandle 
illuminates a surface with only 50% 

reflectance, the brightness of the 
surface would be 0.5 footlamberts. 

Another term, Lumen, is a unit of 
luminous flux, or the time rate of flow 

of light energy. It is significant 
because it is what the human eye 

experiences ... you call it "visual 
sensation." To give you a frame of 

reference for it, one candela (candle) 

produces a total luminous flux of 

slightly over 12.5 lumens. One 
footcandle equals one lumen per 

square foot. 
This might be the appropriate time 

to reveal that we have been dealing 
with "Photometry" ... which is defined 
as the measurement of light in terms 
of the effect produced upon an 

observer ... a very confusing subject 
to most students ... so if you have 
been following us, give yourself a pat 
on the back! That's why we have been 

reminding you, by adding the words, 
"visible light." But what if the radiation 

is ultraviolet, or infrared, and not 
visible? In that case we measure the 
radiation flux in watts per square 
centimeter, or milliwatts/sq cm, or 

microwatts,sq cm. 

Opto characteristics 

Cadmium Sulfide light dependent 

resistors take fractions of a second to 
stabilize at dark current, and light 

current. The time to stabilize is also 
affected by the previous state, light or 

dark. It is also dependent to some 
extent upon ambient temperature. 

Cadmium Selenide is about ten times 
faster, but is much more temperature 

dependent. Light dependent resistors 
have light to dark current ratios which 
can exceed 1,000,000 to 1. They must 
be well sealed, since moisture will 

destroy their usefulness. They come in 
a variety of spectral response curves, 

for various purposes. 
Photovoltaic silicon cells generate 

about 0.6 volts open circuit, the 
voltage falling as a load is placed 
upon the cell. Working into a very low 

resistance, the cell looks like a current 

generator, with an internal resistance 
depending upon the area of the cell. A 
cell with one square centimeter of 
area has a resistance of about 5 ohms 
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NEW! 
WIRE -WRAPPING 

•  BATTERY OPERATED 
2:0Standard "C" Ni Cad Batteries (not included) 

•  INTERCHANGEABLE BITS& SLEEVES 

:not included) 

•  REVERSIBLE ROTATION 
FDr unwrapping, reverse batteries 

MODEL BW928 TOOL 

$499' 
BATTERIES NOT INCLUDED 
BIT & SLEEVE NOT INCLUDED 

•  BACKFORCE OPTIONAL 
Model BW928-BF $52.95 

• POSITIVE INDEXING 

•  LEIGHT WEIGHT 
*LEXAN  Housing 

"LEXAN  GENERAL ELECTRIC 
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Our best 
10:1/direct probe 
now color-coded 
for convenience 
The B&K-PRECISION Model PR-37 
deluxe probe is designed for use 
with oscilloscopes, frequency 
counters and other test instru-
ments to 100MHz. A slim-body 
probe of precision lightweight 
construction, it features a three 
position switch that selects 10:1 
or direct modes, or a reference 
position. The 52" coaxial 

cable is extremely 
flexible and 

durable. 

Model PR-37 
'385° 
Red or 
Grey 

• 10:1 or direct modes, plus reference 
positions 

• 100MHz bandwidth in 10X mode 

• Available in red or grey colors 

• Very lightweight, yet rugged 

• Complete with four accessory tips and 
storage case 

• For scopes, frequency counters and 
other instruments 

• Maximum voltage is 600 VDC 
(including peak AC) 

• Wide compensation range of 10-60 pF 

• Uses BNC connector 

Available for immediate delivery 
at your local distributor 

iapPl <PRECISION 

DYNASCAN 
C OR POR ATI O N 
6460 West Cortland Street 

Chicago, Illinois 60635 .312/889-9087 

In Canada Atlas Electronics. Ontario 
Intl Sls Empire Exporters. Inc . 270 Newtown Roadj  

Plainview. L I . NY 11803   

Fig. 7-A system for measuring velocity with light sensitive devices 

at an illumination intensity of ten 
footcandles. Cells may be connected 
in series for increased voltage, parallel 
for greater current, or series-parallel. 
Photovoltaic cells are often loaded for 
maximum power output, which is 
somewhere between open and short 
circuit, depending upon the load 
requirements and the size and number 
of cells. 

Light emitting diodes 

Light emitting diodes are operated 
with a forward bias, drawing typically, 
20 milliamperes at under 2 volts for 
red, under 3 volts for amber, and 
under 4 volts for yellow or green 
devices used as indicator lights. Leds 
are low power devices, but by 
operating them in a pulsed mode, high 
peak power can be obtained, and this 
is useful when other opto devices are 
used as detectors. Unfortunately, 
pulsing does not offer much 
advantage when the human eye 
perceives the led, since the eye is an 
average reading device for rapid 
changes. Electronic devices can be 
used as peak reading detectors, thus 
pulsed infrared leds are commonly 
encountered. 
Optical Couplers combine an 

infrared led emitter, and a photo 
transistor in one package, physically 
separated, but optically coupled, thus 
the only connection is via the light 
beam. The input and output are 
isolated from each other, and can 
operate at different voltage levels, and 
do not require a common ground. The 
frequency response is in hundreds of 
kilocycles. Sometimes a darlington 
configuration is used with the 
phototransistor, resulting in higher 
output current for the same light input, 
but the frequency response drops off 
by a factor of ten or so. When speed, 
rather than high output, is required, 

9,00 0INN 5°.  WATI 
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Fig. 8-A telephone "blinker" 

the phototransistor is often connected 
as a diode, using the base/collector 
junction only, in which case the 
frequency response is increased by a 
factor of about ten, into the megacycle 
range. 
A device less frequently 

encountered is the Light Activated 
SCR, which functions in the same way 
as a conventional SCR, except that it 
is triggered on by light, instead of a 
gate pulse ... but some LASCRs 
feature dual triggering capability, with 
either a gate voltage pulse or light. 

Some applications 

At this point, with some of the basics 
behind us, we can show some 
circuitry, without the need for lengthy 
explanations. Hopefully you will find 
these applications stimulating you to 
think of others for your own special 
interests in both hobby and business. 
Figure 4 is a detector for the 

presence or absence of colorless 
(transparent) liquids in a pipe or 
container. The liquid flows through a 
transparent piece of pipe. A light 
source provides parallel light rays, 
passed through a small diameter 
piece of opaque tubing, which pass 
through the pipe and its contents, and 
upon leaving the pipe the light rays 
pass through another piece of small 
diameter tubing and impinge upon a 
light detector. 
In passing through the pipe, the 

Circle No. 107 on Reader Inquiry Card 

42 / ET/D - September 1978 



WIN EVERYTHING 
IN SIGHT 

11.1111.110. 
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ENTER THE SYLVANIA MI WON TAB SWEEPSTAKES 
Were giving away a million tabs to 
dealers nationwide so they can go on 
wild shopping sprees in our "Tab 
Terrific" Awards Catalog. 
The 25,000 tab grand prize winner 

gets to pick at least as many prizes as 
we've shown in the picture. There 
are also four second prizes of 10,000 
tabs. Eight third prizes of 5,000 labs. 
Five-hundred fourth prizes of 500 
tabs. And a whopping 2,580 other 
prizes of 250 tabs. 

HOW TO BE AMONG 
THE CHOSEN MANY 

To enter, pull off the inventory con-
trol tab f-cm a five-jack of Sylvania 
receiving tubes, or prepare a reason-
able facsimile. 

Or the back, 
clearly print your 
name, address, 
invoice number 
and distributor's 
name. Mail to 
Sylvania Award 
Headquarters, 
PO. Box 1000, 
Fenton, Missouri 
63026. 
The more times 

you enter, the better your chances 
of wiining. And if you do win, you 
can add your sweepstakes tabs to 
the regular tab program whim 

run 5 thruugn INuverriber-

A DATE TO REMEMBER 
Our Sweepstakes runs through the 
month of September, and entries 
must be pcstmarked no later than 
September 30th. Ask your Sylvania 
distributor for all the details and a 
copy of the Awards Catalog. 
Then, wnen you pick out your 

prizes, it's lun knowing someone 
else will pick up the tab 
The Sylvania 'Tab Terrific .' program is a4a.lable orly to 
cezier s and servi  techni:..ans Employees of General 
Telephone & Electronics GTE Syleano their subsdiar 
ies, attilotes, aLthorizeddistnbutors, 0- their adverbs 
.ng aoencies are not alg.ble to particip6te No pwchase 
required Void rr Nlossouri. Utah. and where prohiboted 
by law 
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3 
electronic 
short cuts 

W iSS' 
SHEARS & SNIPS 

On the bench or assembly line, in 
service kits or the hands of skilled 
technicians, experimenters, and 
hobbyists, you'll find these Wiss 
shears, scissors, and snips keeping 
company with the best electronic 
hand tools in the business. And no 
small wonder: 

MODEL 1570 OUICK-CLIPa 
SPEED CUTTERS (above) 
Fit palm of your hand. Spring-action. self-
opening blades. Sturdy, lightweight, DeIrin* 
frames. Replaceable stainless steel blades. 
Ideal for fine wires and filaments. PA" long 
I IA" cutting edge. 

MODEL 11545 
ELECTRICIANS SCISSORS 

e 

ool. drop-forged, high carbon 
cutlery steel. Hardened, tempered. 
nickel-plated. Scraper/le on outer edge 
Double stripping notch for 19 and 23 ga wire. 
Cuts fine wire and filaments. 5" long 11/e" 
cutting edge. 

MODEL 3765 
CONTURA-LITEs SCISSORS 

Slender, polished stainless 
steel blades. Needle-sharp points 
for intricate cutting of tapes. gaskets, 
foil, filaments, acetate, insulation, etc. 
Compact, see-thru case. Oh" long. 11/2" 
cutting edge. 

At leading electronic 
and industrial distributors 

41 
COOPER 
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TheCooperGroup 
Electronics Division or 

,ALLER'•v.i,,••  • 
PO BOX 728 APEX NORTH CAROLINA 27502 919 362 751 1 

light rays are deflected differently if 
the pipe is empty, or full, due to the 
index of refraction of the liquid. If the 
setup is made so that the light rays 
pass through the pipe and onto the 
detector when the pipe is empty, then 
they will miss the detector when the 
pipe is filled ... and vice versa. The 
arrows indicate the direction of the 
light rays. A shorter assembly can be 
made if lenses are used instead of the 
pieces of small diameter tubing. Of 
course, the entire system should be 
placed inside of a light proof box in 
order to prevent external light sources 
interfering with proper operation. This 
system works well with liquid level 
indicators, flow meters, etc. Of course, 
we now understand that the light 
source used must have an output 
spectrum suitable for the detector, and 
that the radiation must be capable of 
passing through the pipe and the 
liquid. (Some glass, and certain 
liquids, do not pass ultraviolet, or 
infrared, and so forth.) 

Other uses 

Figure 5 is a low power line voltage 
monitor that can be added to any 
equipment lacking a pilot light. The led 
consumes little power, and unlike 117 
volt pilot lights, has an indefinite life. 
The circuit produces no heat, needs 
no transformer, takes little space, and 
the leds come in several colors. 
Figure 6 is a latching relay. Once 

struck by light, the circuit stays on 
until reset. When powered by a dc 
source, an SCR will stay on as long 
as the load current is greater than the 
holding current. To turn off the SCR, 
the load current must be reduced to 
zero (or close to it). The normally 
closed switch is used to reset the 
circuit by manually opening the circuit. 
The load can be a device other than a 
lamp, of course. Used as an intruder 
alarm, the circuit will turn on lights, 
gongs, sirens, etc., when struck by 
light ... and intruders need light to see 
by! 
Figure 7 is a simple velocity 

measuring system. Normally both 
phototransistors are turned on and 
there is an output voltage across the 
load. When the light source is 
interrupted, the detector turns off, thus 
the output voltage drops. This 
happens twice (as the moving object 
passes each detector in turn) ... since 
the detectors are in series. The pulses 
can be used to start and stop the 
pulses from a generator feeding a 
counter, by means of logic gates. If 
the pulse generator runs at 1 

megacycle, the resolution will be 1 
microsecond, as an example. Knowing 
how far apart the sensors are, and the 
number of pulses counted, the speed 
can be determined. Thus if the 
sensors are ten feet apart, using a 1 
megacycle generator, and counting 
10,000 pulses, we would have 
traveled ten feet in 10,000 
microseconds, or 1000 feet per 
second velocity. Actually, ordinary 
daylight can be used instead of the 
two light sources. For faster speeds, 
photo diodes can be used. 

Security applications 

We have already mentioned the fact 
that some leds and photodetectors 
operate at infrared wavelengths 
(invisible radiation). These are ideal 
for security system use. The detector 
usually has a piece of material in front 
of it, used as a filter, to remove 
radiation at other than the led 
frequency. Since the infrared cannot 
be seen, an intruder is unaware that 
he has broken the beam until the 
alarm sounds. If the current through 
the led is modulated by an audio 
amplifier, the output of the detector 
will contain the modulation information 
(communication on an infra red 
beam). 
Figure 8 shows an interesting 

telephone application for leds, using 
the normal rotary dialer. As shown, 
the led draws no current from the line 
when the phone is not in use, but 
flashes when the phone rings, as a 
"silent call indicator." If the two input 
connections are reversed however, 
the led will glow at a low level when 
the phone is not in use. When any 
phone on the line (extension phones 
included) is activated, the led 
illumination drops almost to extinction. 
If any phone on the line is dialed, the 
led flashes the number dialed, one 
flash for "1", nine flashes for "9", etc. 
Interesting? rr D 
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LIMITED TIME OFFER: 
Three special bonus offers from RCA. 
Valuable technical books for RCA's 

Video Cassette Recorders and color TVs. 

Bonus Offer *1 
VCR-1 SERVICE DATA MANUAL 
A comprehensive guide for RCA SelectaVision models VBT200, VCT200, and 
the BW001 black and white TV camera. 
• Deluxe 1/2" binder with tabbed sections for easy reference. 210 pages of 
circuit data and simplified schematics.. for play and record modes. Separate 
servo control systems section. 
• The latest technical information. Including a concise introduction to operation 
and service of the VHS video recording system. 
Only $19.95 while supply lasts. 

PLUS TWO FREE MANUALS for orders received by date indicated below. 
• VBT200 Technical Familiarization Manual—An introduction to the 
fundamentals of VTR recording, installation, and operation. Features a chart 
to help you pinpoint operational problems. 8'/2" x 11", 48 pages. 
• VCR Installation & Operation on Cable TV (CATV) Systems—A "how-to" guide 
for connecting an RCA Video Cassette Recorder to cable TV (CA N) systems. 
Includes step-by-step instructions, including flow diagrams and options. 
8%2" x 11'4", 16 pages. 

CII Bonus Offer *2 
FIELD-SERVICE GUIDE for RCA 1975-76 Color-TV Receivers. 
Designed to assist service in the customer's home. This handy guide also pro-
vides information to facilitate shop service of most 1976 and 1977 model 
RCA color TV sets. 
• Chassis drawings, schematics and module information is presented in 132 big 
(11" x 17") pages. 
• Plus voltages, waveforms, a comprehensive parts list as well as a cross-
referenced index. A total of eight basic sections. 

Only $7.95 while supply lasts. 

Bonus Offer *3 
RCA COLORTRAK HOME SERVICE HANDBOOK 
An indispensible guide for in-home service of RCA CTC74 and CTC81 color 
chassis. 
• Tab-indexed by both symptom and specific circuit 
problems. Includes general service procedures 
and specific adjustments. 
• Profusely illustrated with full-color photos and black 
& white chassis component location pictures. 
• Durable looseleaf binder with 112, 5'/2" x 8/2" pages. 
Only $4.95 while supply lasts. 

fm° 
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.ield-§ervice Guide c s 1975'1976 
RCA 

PLUS TWO FREE MANUALS WITH 
BONUS OFFER 42 OR BONUS 
OFFER 43 
for orders received by date 
indicated below 

• Color Television AGC and Sync — 
A comprehensive guide to AGC and 
Sync circuits. Their design, function 
and service 

• Color Television Horizontal 
Deflection and High-Voltage—Tube 
type horizontal deflection and high 
voltage circuits are examined in 
depth Service procedure is outlined 
in detail tamommo 

YES! I want to keep abreast of RCA technology. Please send the books I've checked below. And don't 
forget my free bonus books. Enclosed is my check or money order for $   

Clip, complete, and mail with check 
or money order by December 1, 1978 
to qualify for Free Bonus Books! 

Bonus Offer #1—VCR-1 SERVICE DATA MANUAL 
@ $19.95 ea. plus free manuals 

 Bonus Offer #2—FIELD SERVICE GUIDE @ $7.95 ea. 
plus free manuals. 

 Bonus Offer #3—COLORTRAK HOME SERVICE 
HANDBOOK @ $4.95 ea. plus free manuals. 

THIS IS YOUR SHIPPING LABEL—PLEASE PRINT 

Name   

Street Address   

City  State  Zip   

MAIL TO: 

FSG 1234 

Reil 
Consumer Electronics 1-450 
600 N. Sherman Drive 
Indianapolis, Indiana 46201 

ETD-9 
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BULI MIA 
BOARD 

An intrusion detection system is de-
scribed in a brochure available from 
GTE Sylvania. This new system desig-
nated the FPS-2 includes a sensor cable 
approximately Vg in. in diameter which 
when attached to a fence detects vibra-
tion produced by intrusion attempts. 
"Wired for Sound" explains how the 
sensor cable reacts to disturbances on 
mon methods of breaking into a fenced 
area: climbing, jacking up, cutting and 
burning. It also describes how the signal 
burning. It also describes how the signal 
processor can select only those signals 
which bear the characteristic signature 
of intrusion, filtering out disturbances 
caused by wind, rain, birds, or animals. 
The brochure is free from GTE Sylvania 
Security Systems Dept., Box 188, 
Mountain View, CA 94042. 

A new 16-page catalog describes 
American Component's complete line of 
carbon film, metal alloy and metal oxide 
high voltage resistors. The catalog illus-

trates the company's selection of high 
voltage, high frequency, high megohm 
resistors in a variety of styles and con-
nections. The catalog also contains de-
tailed electrical specifications and en-
gineering data on general purpose, 
semi-precision and precision resistors, 
characteristic charts and tables and il-
lustrations and photographs of the vari-
ous configurations available. Contact 
American Components, Inc., 8th Ave. 
and Harry St., Conshohocken, PA 
19428. 

Davis Antenna Company has issued a 
new dealer price list covering installation 
of UHF/VHF/FM antennas. Prices for 
work done by the company include a 
25% commission to the dealer. Contact 
Davis Antenna Company, RT. 4 Box 
335, Waldorf, MD 20601. 

David Clark Company's Series 3400 
communications system described in a 
free catalog now available from the 
company. The series 3400 amplified 
communications system is a self-
contained system for applications where 
background noise or distance makes 
communicating difficult, as on construc-
tion sites, crane operations, large man-
ufacturing facilities and sporting events. 
For copies of the catalog, contact David 

ATTENTION 

SERVICE DEALERS 

Buy directly— 
Top Line 

Solid State Replacements 

40% Off Dealer Cost 
2 Year Warranty Devices 

These are professional de-
vices  which  replace  over 
130,000 industry types, and 
you buy them at substantial 
savings. 

To Order: Send us the ECG, 
SK, or GE numbers and we 
will promptly ship you the 
premium PR direct Replace-
ments —plus a free PR Re-

placement Guide. Remember, these are top quality, 
no culls, no seconds. Orders over $25.00 shipped 
free. Orders up to $25.00 add $1 UPS. All orders 
over $100.00 receive 5% discount. C.O.D. orders 
welcome. To approximate amount of your order, de-
duct 40% from dealers cost of ECG, SK or GE 
types. All orders shipped within 24 hours. Also, 
send or call for our free catalog of original 
Japanese transistors at substantial savings. 

DEVCO  P.O. Box 270, Garwood, NJ 07027 
(201) 688-0300 

Clark Company, Communications Divi-
sion, 374 Franklin St. Worcester, MA 
01604. 

Russell Industries, Inc., has an-
nounced the immediate availability of 
two new universal scanner, telescoping 
replacement antennas. Each covers all 
scanner frequencies, the manufacturer 
reports. One mounts to the real panel 
via a right angle Motorola plug and the 
other via a Motorola plug which is on a 
right angle to the telescoping antenna. 
Russell Industries says literature on the 
replacement antennas is available by writ-
ing Russell Industries, Inc., 3069 Law-
son Blvd., Oceanside, N.Y., 11572 

OK Machine & Tool's latest catalog 
describes the company's line of wire 
wrapping tools, electronic tools, bins, 
pre-stripped wire and rolls, cable as-
semblies, and PCB kits and acces-
sories. Copies of catalog 62C-1978 are 

available from OK Machine & Tool, 3455 
Conner St., Bronx, NY 10475. 

"Understanding Digital Electronics" 
the first of a planned "Understanding 
Series" of books from Texas Instru-

ments, explains how the digital sys-
tem, electronic devices and circuits 
work. "Understanding Calculator Math" 

You Are Not 
ALONE! 
IRS 

STATE 
GOVT 

4 1111111S : 

OSHA 

EEOC  CONSUMER 
ADVOCATES 

4 94 

FCC 

LOCAL 
GOV'T 

FTC 

If you think that being in business 
makes you INDEPENDENT, think again! 
Consumerists and government agencies 

are your silent  but greedy • partners; 
AND THEIR SHARE COMES FIRST; 
even if you don't make a profit. 

WELL, YOU DON'T HAVE TO 
FACE THEM BY YOURSELF 

JOIN NESDA 
AND YOUR LOCAL &  4 Aft 
STATE ASSOCIATIONS  1,4 

Send for more information to:  •.„-̀,- 0.,' 

NESDA, 1715 Expo Lane 
Indianapolis, IN 46224 
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SOMETHING YOU 
ALWAYS WANTED 
BUT WERE NEVER 
ABLE TO OBTAIN... 

ET/D's Modern Serviceshop 
Management Manual 

... It's a textbook for the inde-
pendent electronics service 
technician who is actively en-
gaged in consumer and indus-
trial service markets. 
Prepared by the editors of ELEC-
TRONIC TECHNICIAN/DEALER, 
this comprehensive manage-
ment guide is must reading for 
all service technicians and 
dealers who have to cope with 
the day-by-day problems of 
running a small business. 
ET/D "Modern Serviceshop 
Management" will focus on 
three major categories: 
• BUSINESS MANAGEMENT— 
with chapters on basic ac-
counting procedures, ratio 
analysis, planning for profit in 
the business environment and 
current asset management. 
• SERVICING OF ELECTRONICS 
EQUIPMENT— with chapters on 
troubleshooting transistorized 
circuits, modern test equip-
ment, digital electronics, indus-
trial control systems and mod-
ern serviceshop layout. 

• NEW BUSINESS HORIZONS— 
with chapters on whether to 
expand your business, contract 
service, business opportunities 
in medical electronics and serv-
ice business opportunities in 
small industrial settings. 
This manual is in the works now, 
so order your copy now by 
sending in your order with re-
mittance. No service shop 
should be without this manual 
from one of the outstanding 
book publishing houses in the 
country. 

IT/D ELECTRONIC TECHNICiAPSDEALER 
LEADING THE CONSUMER AND 
INDUSTRIAL SERVICE MARKETS 

A Harcourt Brace jovanovich Publication 

A rnimmi 

1 
1 

CLIP AND MAIL TO 

ET D MAGAZINE 
1 East 1st Street 
Duluth, Minnesota 55802 

Please send  copy(ies) of ET/D's 
Modern Serviceshop Management at 
$12.95' per copy Enclosed is a check for 
 to cover the cost of the textbook 
plus shipping and handling expenses. ET/D 
Modern Serviceshop Management will be 
shipped immediately following publication. 

NAME   

COMPANY NAME 

ADDRESS   

CITY  STATE  ZIP   

Moil this order blank along with your pay-
ment to: 
Book Dept. ET/D Magazine 
1 East 1st St. 
Duluth, Minnesota 55802 

'Please odd ST 50 per order to cover postage and 
handling On multiple copy orders odd 25C for each Iadditional copy (tor example, two copies would 
COST Si 75 tor postage and handling) 

Publication Date: September 1, 1978-Orders will be  I 
fulfilled within 80 days of the publication date or within 80 
days of the date of order, if received after publication 
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covers information, formulas, facts and 

mathematical tools needed to use a 

calculator more efficiently. The soft-

cover books are $3.95 each and may 
be ordered from Texas Instruments, 

P.O. Box 3640, MS 84, Dallas, TX 
75285. 

Meg-O-Volt Insulation Testers Models 

510, 520 and 530 from Sperry Instru-
ments are fully described in a new prod-

uct data sheet. The data sheet contains 
detailed product descriptions, features, 
ranges and specifications. The Meg-

0-Volt series features test voltages of 

500 and 1,000 VDC, two separate low 
ohms scales and one AC voltage scale. 
For copies of the data sheet, contact 
David L. Weissman, Sperry Instru-

ments, 245 Marcus Blvd., Hauppauge, 
NY 11787. 

A new Semiconductor Guide is now 

available from Sylvania. The 1978 Syl-

vania ECG Semiconductor Industrial 
MAO Replacement Guide and Catalog 

has been recently announced by Gen-
eral Telephone and Electronics Corpo-

ration. According to the publisher listings 
in the 164 page guide have been in-
creased from 35,000 to about 60,000 

industry part numbers used in industrial 
and MAO applications with all part num-

bers cross-referenced in arphanumeric 
order to appropriate Sylvania replace-

ments. The catalog contains 72 pages of 
technical data for listed types, including 

logic diagrams, pinouts and package 
drawings and information on new types 

added since the last edition and an ex-

panded digital integrated circuit section 
describing 340 types in CMOS, TTL, 

DTL, HTL and RTL logic modes. Copies 

are available from authorized dis-

tributors of Sylvania electronic compo-
nents. 

The latest issue of The Hewlett-
Packard Personal Calculator Digest 

contains an article 'Engineering for the 

Cold, Cruel World,' which describes how 
HP calculators have survived falling into 

a fire, falling off a speeding motorcycle 

and being buried in frozen mud. It con-
tains other articles about the advan-

tages of RPN language, the Personal 
Programmers Club and an introductory 

article about programming. In includes 
letters to the editor, a question and an-

swer section, a collection of unusual 
case histories, and an extensive catalog 

section describing and comparing the 

functions, specifications and software of 
each product in the HP calculator family. 

WINEGARD WORKS... 



Charts aid the reader's comparison of 
models. Publication #5953-1911D may 
be obtained free from Inquiries Man-
ager, Hewlett-Packard Company, 1507 
Page Mill Road, Palo Alto, CA 94304. 

Electronic components, test equip-
ment, hardware and tools are listed 
with prices in a newly released 104 page 
catalog. This catalog contains over 
10,000 items including expanded lines 
of capacitors, resistors, trimmer poten-
tiomters, semiconductors, switches, 
transformers and test equipment, at it is 
claimed, very competitive prices. This 
catalog is free from: Catalog, Mouser 
Electronics, 11511 Woodside Ave., 
Lakeside, CA 92040. 

A "RF Interference Handbook" is now 
available from Sony. It gives detailed in-

structions for combating 25 different 
types of interference, from CB radio and 
broadcast stations, to video games and 
ignition systems. Sony claims corrective 
action for each of the 25 types is covered 
separately and completely, requiring no 
reference to other sections of the book. 
The handbook is available for $5 a copy 
from Sony, Technical Publications 
Dept., 47-47 Van Dam St., Long Island 
City, NY 11101 

"Sounding Off About Rentals" is the 
title of an eight page brochure recently 
published by Perma Power Electronics 
Inc. Subtitled, "A Guide to Profitable 
Rental of Sound Equipment," it is de-
signed for two distinct categories of 
readers, the operator of a rental com-
pany who needs advice about sound 
equipment, and the distributor or dealer 

in sound equipment who needs advice 
about rentals, according to Perma 
Power. They state also that it covers the 
market for rented sound equipment, the 
basic considerations for being in busi-
ness, setting rates, selecting equipment, 
training personnel, handling rental 
transactions, maintenance, advertising 
and promotion, and charts on the types 
of portable public address equipment 
chosen by renters, reasons why renters 
do not buy, suggested inventory of basic 
types of equipment for rental operators, 
rental forms and sample advertising and 
promotional pieces. Perma Power Elec-
tronics claims to be the nation's largest 
manufacturer of portable sound sys-
tems, offering floor lecterns, table top 
rostrums, electronic megaphones and 
mobile units, as well as suitcase and 
attache case systems. The brochure is 

in the Horse Heaven Hills. 
When Gary Solie puts up a TV 

antenna installation he is likely to 
leave his shop at 6 A.M. and drive 
50 or 60 miles to the job site. On 
his way he doesn't encounter a single 
traffic light. He drives carefully over 
the old wagon roads to avoid the 
sharp outcroppings of volcanic rock. 
As he walks across the semi-arid foot-
hills Gary watches carefully where 
he steps. "I don't exactly like to tangle 
with those buzztails:* he said. and 
explained that buzztail is the local 
name for rattlesnake. 
Gary Solie is not your typical 

antenna installer. He owns and 
operates Gary's TV and Appliances 
in Goldendale. a small town in south-
central Washington state. In business 
for 19 years, he provides service for 
farmers and ranchers as far as 60 
miles in all directions. 

(Above) Gary Solie's favorite combination for weak 
signal UHF reception Is Winegard's CH-9095 an-
tenna with AC-4990 preamplifier. (Left) One of 
Solie's C.L.A. (constant level amplifier) installations 
on a ranch in the Horse Heaven Hills. Here he pushes 
3 UHF channels through 2,600 feet of cable with 
surprisingly excellent picture quality. 

One of the challenges Gary faces 
almost daily is to provide good TV 
reception in seemingly impossible 
locations in canyons and valleys, often 
well over 100 miles from the nearest 
VHF transmitters and up to 70 miles 
from the nearest UHF stations. But 
Gary does get the job done. And he 
relies on Winegard equipment to do it. 
Frequently working with signal 

strengths below 100 microvolts and 
cable runs up to a mile long, Gary 
brings in good TV reception where 
most people would give up. "I don't 
know what we'd do without Winegard 
pneamps and C.L.A.'s:' he said. 
"Winegard products are superior, 
there's no doubt about that. I've been 
using your antennas and amplifiers 
for over 10 years and there's hardly 
a reception problem I haven't been 
able to solve by using the right 
combination:* 
"I really enjoy antenna work:' Gary 

volunteered, "it gives me a lot of 
satisfaction to pull in good pictures 
for people who live in such remote 
areas as the Horse Heaven Hills. 
There isn't exactly much night life 
around here and TV entertainment 
is very important:' 
While long distance reception over 

mountainous terrain is not unique, 
it is unusual and one of the areas 
in which Winegard products excel. 
When you can work with as little 
as 30 microvolts, push it through 
a mile of cable and end up with a 
decent picture, that makes ordinary 
reception problems "duck soup:' 

This Winegard MATV headend on a different ranch 
was installed by Gary Solie (above) in a field about 
4,500 feet from the house. In this case, Winegard 
Ultra-Plex equipment converts UHF signals to VHF 
and sends them through a C.L.A. system. 

Gary Solie has been a long time 
customer of United Radio Supply, 
Inc. in Portland. Oregon. He relies 
on the systems department of United 
Radio to help him with MATV layouts 
and to keep him up-to-date on new 
Winegard products. 

WINEGARD WORKS... Everywhere! 

WI NEG ARD 
The Winegard Company • 3000 Kirkwood Street • Burlington, Iowa 52601 
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free from Perma Power Electronics Inc. 
5615 West Howard St., Chicago, IL 
60648. 

Four new modular power supplies are 
highlighted in Wall Industries new short 
form catalog. The two-page reference 
guide offers specifications and prices of 
Wall's new DC/DC Series L regulated 
converters, DC/DC Series B miniconver-
ters, AC/DC Series T regulated minia-

ture power supplies and DC/DC Series 
D high efficiency single output conver-
ters. Wall's standard AC/DC Series W 
regulated power supplies and DC/DC 
Series H proportional high voltage 

power supplies also are featured. Free 
copies of the short form catalog are 
available from Wall Industries, 175 
Middlesex Turnpike, Bedford, MA 

01730. 

Complete with model numbers, spe-
cifications, PC layouts, mounting infor-
mation and hardware, C&K Compo-
nents' SFC 678 catalog describes the 
companies subminiature and micro-
miniature toggle, rocker, push-button 

and power switches. The 16-page 
catalog is available from C&K Compo-
nents, 103 Morse St., Watertown, MA 
02172. 

NEW FROM LEADER 

The 20MHz Dual 
Trace Scope. 
Automatic trigger from 
CH-1 or CH-2. 

10MV 
sensitivity. 

Fast, pushbutton front 
panel X/Y operation. 

Bright stable display. 

tir 
,111 

Add & subtract mode. 

Z axis 
modulation 

Compact, lightweight.  Automatic alternate 
chop, select; TV Synch 

Faster. Brighter. More 
Versatile. Economical. 
Model LBO- 508.... $789.95 with accessories 
See your distributor or write direct for details 

151 Dupont Street, Plainview, N.Y. 11803 

(516) 822-9300 
Regional Offices: Chicago and Los Angeles 

When Quality Counts . . . 

LEADER 
Instruments Corp. 

The 48-page BK-79 catalog from 
Dynascan is the largest ever offered by 
the company and features a broad range 
of test instruments including oscillos-
copes, frequency counters, digital and 
analog multimeters, function and RF 
signal generators, capacitance meter, 
digital probe, semiconductor testers, 
power supplies, and two-way radio and 
television test instruments. Each prod-
uct description includes a detailed spe-
cification section and suggested appli-
cations. Also included in the catalog is a 
complete line of instrument probes, 
connecting cables and other acces-
sories. Catalog BK-79 is available free 
from B&K Precision, Dynascan Corp., 
6460 W. Cortland Ave., Chicago, IL 
60635. 

Capitol Radio Engineering Institute 
has published a new course catalog for 
home study programs in electronic en-
gineering technology. The 58-page 
booklet describes the CREI programs 
in general as well as providing detailed 
information on each at-home study 
course. Included in the new catalog is a 
new minicomputer and microprocessor 
technology program which includes a 

microprocessor laboratory. Copies of 
the catalog are available from CREI, 
3939 Wisconsin Ave., NE, Washington, 
DC 20016. 

Free literature describing its line of 
communications accessories for 
Motorola, General Electric, RCA and 
other radios is now available from Unex 
Laboratories. The literature covers se-
curity kits, wireless induction earphones 
and transducers, noise cancelling mi-
crophones, palm microphones and ear-
phones and Flexicom headsets. Contact 
Thomas H. Murphy. Unex Laboratories, 
Hathorne (Danvers) MA 01937. 

A new four-page brochure describes 
the broad line of liquid crystal display 

products available from LADCOR. In 
addition to the line of displays which 
LADCOR supplies to the watch and 
clock industry the brochure also de-
scribes their line of displays which are 
available for applications that require 
displays capable of being multiplexed. 
Since many LCD programs require cus-
tom displays, the brochure makes a 
strong point regarding the custom de-
sign and production capability of LAD-
COR. LADCOR, a wholly owned sub-
sidiary of the Lausanne Organization 
S.A., may be contacted by writing 
Donald B. Rogers, vice president, mar-
keting, LADCOR, 348 E. Middlefield, 
Mountain View, Calif. 94304. ETD 

Circle No. 129 on Reader Inquiry Card 
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801-400 p —Master Handbook 
of Ham Radio Circuits 1512.95) 

@OGIgfflr •-, 

EcTRo Nic 
EL oc urr 

, 

101-416 p.—Electronic Circuit 
Design Handbook -4th Edi-
tion ($17.95) (8'1-xl 1 ) 

INTEsRENLAJITO0N: 
e wer, 

FET 
1.•••••••• 829-196 p. —Impedance (58 95) 

-*!2:  ME W ' • 

1016-140 p.—Towers International 
FET Selector ($7.95) 

" 
Ak, 1009-294 p —Closed-Circuit 
ge TV Installation. Maintenance 

Repair 1512 95) 

926-308 p. —Model Railroad 
Electronics ($8.95) 

M O D 
R AILR OAD 
ELECTRO NICS 

1305-196 p.—Solar Flare Monitor-
ing & Propagation Forecasting 
Handbook ($9.95) 

oicTioNAitY OF 
ELECTI WNICS  

ikon c"".. 

300-420 p. —Dictionary 
of Electronics ($10.95) 

An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
take 
any 

of these 22 unique 
electronics books 
(values to 547") for only  each 

with a Trial Membership in the Book Club that guarantees to 
save you 25°0 to 75°0 on a wide selection of electronics books 

800-602 p. —Master Handbook 
of 1001  Practical Electronic 
Circuits 1S12.95) 
Master  MI N N 

flarldb°4  f 0  II 

yk 010 bne - 
Parti(al Elertroni( 

1056-364 p.—How to Install Every-
thing Electronic in Cars. Boats. 
Planes. Trucks, & RV's (510 95) 

hi 3:  re g 

it algi ()ef 
D O I P L)(1-  

n APrit C 

A1 
,„ Gags. 8021 
mucks° 

874-392 p —Master Handbook of 
Digital Logic Applications (512 95) 

CoirversicvLs ' 
Electronic  t•orloolos 
S bols tfk • 
p , 

750-224 p —Electronic Conver-
sions. Symbols& Formulas ($8.95) 

I  T R A NS 'S T O R 

IG NI TI ON 
y S T EIVI  

882-252 p —Transistor 
Ignition Systems 158.95) 

Dc powerpractical 
sow-st ages 

ono". W O . 

, 975-322 p. —The "Compulator 
Book (S10.95) 

954-406 p. —Practical CB Radio 
Troubleshoofing & Repair (511 951 

.‘r 

997-432 p —The Handbook of Tele-
phones & Accessories 1S14.95) 

THE 
HANDBOOK 
OF 
TELEPHONES  

ACCESSORIES 

wiyowirtol̀..""" 
maw 

971-192 p —Miniprocessors: From 
Calculators to Computers 159.95) 

BUILD VOrIt 
OWN WifithIAI, 

841-236 p —Build Your Own 
Working Robot 158.95) 

891-196 p. —Practical Solid-State 
DC Power Supplies (59.95) 

as we send you your choice .)t 3 of these prac-
IN't ti cal time-and-money -skis in& books as part of 
an unusual offer of a ['nal Membership in Elec-
tronics Book Club' 

Here are quality hardbound Y. olumes. each 
especially designed to help you increase your 
know-how, earning power. and enjoyment of elec-
tronics. Whatever your interest in electronic,. 
you'll find Electronics Book Club offers practical. 
quality books that you can put to immediate use and 
benefit. 

This extraordinary offer is intended to prove to 
you through your own expenence. that these sers 
real advantages can be yours. that it is possible to 
keep up with the literature published in your areas 
of interest. and to save substantially while so doing. 
As pan of your Trial Membership, you need pur-
chase as few as four books dunng the coming 12 
months. You would probably buy at least this many 
anyway, without the substantial savings offered 
through Club Membership. 

To start your Membership on these attracti‘e 
terms, simply fill out and mail the coupon today 
You will receive the  books of your choice for 
10-day inspection. YOU NEED SEND NO 
MONEY. If you're not delighted, return the book, 
within 10 days and your Trial Membership will he 
cancelled without cost or obligation. 
ELECTRONICS BOOK CLUB. Blue Ridge Summit. Pa. 17214 

Facts About Club Membership 
• The 3 introductory books of your choice carry publishers 
retail prices of up to $4785 They are yours for only 494 each 
(plus postage/handling) with your Trial Membership 
• You will receive the Club News describing the current 
Selection Alternates and other books. every 4 weeks 1131 
times a year( 
• If you want the Selection, do nothing, it will be sent to you 
automatically If you do not wish to receive the Selection, or if 
you want to order one of the many Alternates offered, you 
simply give instructions on the reply form (and in the en 
elope( provided and return it to us bv the date specified If 
date allows you at least 10 days in which to return the form .t 
because of late mail delivery, you do KA have 10 days to make 
a decision and so receive an unwanted Selection, you may 
return it at Club expense 
• To complete your Trial Membership, you need buy only tour 
additional monthly selections or alternates during the ned 12 
months You may cancel your Membership any time after you 
purchase these tour books 
• All books—including the introductory Otter —are fully re 
turnable after 10 days if you re not completely satisfied 
• All books are offered at low Member prices, plus a small 
postage and handling charge 
• Continuing Bonus If you continue after this Trial Member 
ship, you will earn a Dividend Certificate for every book you 
purchase Three Certificates plus payment of the nominal sum 
of $1 99 will entitle you to a valuable Book Dividend of your 
choice which you may choose from a list provided Members 

960-224 
Locator 

NOW TO DESIGN C BUILD 

ELECTRONIC 
INSTRUMENTATION  

1012-420 p.—How to De-
I sign & Build Electronic 
Instrumentation ($14.95) 

0 1111 113, 9 ° I  UNDERSTANDI 14 NG  
11 it 6 N  SOUND. VIDEO, & 

"7:  . FILM RECORDING 
p.—IC Function 
(58.95) 

1017-140 p. —Understand-
ing Sound. Video. & Film 
Recording (58.95) 

WW1 ON MI NI IMI  OM EN  Ell III 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELECTRONICS 
BOOK CLUB and send me the 3 books circled below. I 
understand the cost of the books I have selected is 
only 49C each, plus a small shipping charge. If not 
delighted. I may return the books within 10 days and 
owe nothing, and have my Trial Membership cancel-
led. I agree to purchase at least four additional 
books during the next 12 months, after which I may 
cancel my membership at any time. 
101  300  750  800  801  829  841  874 
882  891  926  954  960  971  975 

997 1005 1009  1012  1016  1017  1056 

Name  Phone   

Address   

City   

State  Zip   
)Valid for new Members only Foreign and Canada a4010°4 T-98 
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DEALER'S 
SHOWCASE 

Disco Film 
Circle No. 154 on Reader Inquiry Card 

Disco Film, a film-forming solution that 

peels off when dry to remove dirt and 
grime from record grooves has been in-
troduced by Empire Scientific Corp. A 
water-soluble solution that is harmless 

to vinyl, Disco Film is sponged over the 
record surface with a built-in applicator. 
When dry, a flexible film is formed, which 
is peeled off with Scotch tape. One 
container of Disco Film, with suggested 
resale price of $29.95, will clean up to 70 
vinyl LP record sides. 

AM/FM/CB Combo 
Circle No. 155 on Reader Inquiry Card 

An in-dash AM/FM/MPX pushbotton 
radio/CB transceiver has been added to 
the autosound products offered by RCA 
Distributor and Special Products Divi-
sion. The 40-channel CB portion of the 
Model 14T405 features phaselock-loop 
frequency synthesizer, LED channel 

readout, delta tune, built-in ANL, lighted 
S/RF meter and detachable micro-
phone. A CB monitor switch allows CB 
transmissions to break in on AM or FM 

RLA 

radio. The AM/FM/MPX portion of the 
radio includes five pushbuttons for any 
combination of AM and FM stations, 
slidebar control for AM/FM selection, 
fader and balance controls, built-in AFC, 
FM stereo indicator light and AM an-

tenna trimmer. The unit can be hooked-
up as a two-speaker or four-speaker 
system. Suggested list price is $259.95. 

Microwave Oven 
Circle No. 156 on Reader Inquiry Card 

1 

Litton Model 560 microwave oven now 
offers several new features. In addition 
to its Meal-In-One feature by which it can 
cook a three course meal all at once, it 
now offers pre-programmed settings to 
cook or reheat 47 frequently prepared 

guarantees 
every 
100% 
we'll 

you 
erfect 
eplace 

buy. 
or 
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foods and many complete meals, stated 
William George of Litton. He said also, 
another new feature called Defrost II 
cuts defrosting time by 20 to 40 percent, 
that a pound of hamburger can be de-
frosted and ready to cook in only five 
minutes. This is made possible by the 
automatic adjustment of power levels 
during defrosting. The Defrost II system 
begins operation with a high power set-
ting. As the ice crystals begin to melt, the 
power level is reduced to keep the sur-
face of the food from cooking. Other fea-
tures include the ability to automatically 
switch from cooking by time to cooking 
by temperature, a beep to indicate time 
to turn, stir or add an ingredient halfway 
thru the cooking cycle, variable power 
oven control, automatic temperature 
control, a 1.5 cu. ft. interior, a 99-minute 
timer and a new cookbook. It retails for 
$629. 

Projection TV System 
Circle No. 157 on Reader Inquiry Card 

Sharp Electronics Corporation has just 
released information on their new large 
screen projection color television sys-
tem. According to Sharp the system 
uses three projection tubes, a tri-
potential electrostatic focus coil and a 

comb filter circuit, which along with a 
high performance screen produces a 
very bright and clear picture. It has a 
"setting string" and a built-in cross-line 
pattern generator for each setup, touch 
electronic channel selector and an ul-
trasonic remote control for channel 
change, off-on and volume. The system 
consists of a 72 inch, diagonal, screen 
(XO-720 SC) and a projector (XV-7200). 
The retail price is under $4000. 

40-Channel Converter 
Circle No. 158 on Reader Inquiry Card 

The Sylvania 4041, a programmable 
40-channel converter utilizing a micro-
computer to allow cable television sub-
scribers to store up to 10 channels in the 
unit's memory systems and recall them 
sequentially, is now available from GTE 

RCA will replace any defective SK 
without question, within one year of 
purchase by you — the dealer. Just 
return the SK to your RCA Distributor. 

We can make this offer because we believe 
our malfunction rate is one of the lowest in the 
industry—less than 1%. 
Part of the reason for this record is the RCA 

Solid State Division with its extensive engineering 
and manufacturing facilities. They develop and 
test the quality and performance of every SK type 
RCA sells before it is introduced into the line. 

At RCA, we manufacture over half of our SK's, 
and all other SK's come from original solid state 
manufacturers who must meet RCA's high stan-
dard of quality. 

As a result, every RCA SK meets or exceeds the 
OEM standards and specifications. You can't find a 
more reliable replacement. RCA's vast electronic 
experience stands behind the entire line. 

This line consists of over 750 RCA replacement 
transistors, rectifiers, thyristors, integrated circuits, 
and high voltage triplers that will replace 143,000 
domestic or foreign semiconductors. 

See your RCA SK Distributor and start saving 
time and money (no costly "call backs"). Or 

Sylvania. The converter's hand-held 
remote control unit has a 12-button, sea-
led keyboard and LED channel indi-
cator. It connects to an RF processor at 
the television receiver with a plug-in 25-

foot interconnect cable. The unit 
employs a crystal-controlled frequency 
synthesizer which the company says 
eliminates fine tuning circuitry and con-
verter drift. The programmable conver-
ter is available with optional on/off re-
mote action and one-, two- or three-
channel descrambling module for pay 
television applications. Optional exten-
sion cords for the interconnect cable 
also are available. ETD 

contact RCA Distributor and Special Products 
Division, Deptford, N.J. 08096, Attn: Sales Promo-
tion Services. 

ft 11 
SK Solid State Replacement 
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Perform a 
death 
defying 
act. 
Eat less 
saturated 
fat. 

Give 
Heart 
Fund 
American Heart Association 

  IOW 
PRODUCTS 

1 GHz Counter 
Circle No. 159 on Reader Inquiry Card 

The model FC51, a 1 GHz, direct-
reading pushbutton frequency counter 
has been introduced by Sencore for 
measurements in the 806-947 MHz 
business communication and police 
band. It features .5 parts per million ac-
curacy to enable testing to FCC specif-
ication in the 902-928 MHz medical elec-
tronics and industrial scientific band, the 
470-806 MHz UHF TV band and the 

947-952 MHz broadcast band. A 50 ohm 
input is provided for communications 
measurements from 10 MHz to 1GHz at 
an average sensitivity of 100 millivolts. A 
separate 1 megohm high sensitivity jack 
is provided for direct connections to digi-
tal circuitry, PLL feedback circuitry and 
control pulse circuitry to 10 millivolts. A 
built-in sensitivity control is used when 
measuring complex waveforms to re-

duce sensitivity so that only the fre-
quency component with the greatest 
amplitude reads. The FC51 is powered 
by 115 VAC or plugs into a 12 volt cigar 
lighter for remote checks. Price is $975. 

Germanium Small-Signal 
Devices 
Circle No. 160 on Reader Inquiry Card 

Three germanium small-signal devices 
from Germanium Power Devices now 
meet MIL-S-19599/126C specifications. 
The 3 MHz, 5 MHz and 10 Mhz devices 

DISTRIBUTOR INQUIRIES INVITED 

0. What will WOW your customers, add 
to your test bench capabilities and 
FLUTTER your heart with more profits? 

FIDELIPAC WOW & FLUTTER METER 
For only $350.00 you can have a portable, solid-state device that 
quickly and accurately measures the wow, flutter and drift 
characteristics of any sound reproducing device . . reel-to-reel, 
8-track or cassette tape deck, turntable, film projector, etc. It's 
easily connected to your equipment and comes complete with 
standard phone output jack for oscilloscope or other suitable 
recording device. It has an internal precision 3,150 Hz reference 
oscillator, too. In fact, Fidelipac's Model 65-390 Wow and Flutter 
Meter is indispensible for your test bench as well as your 
profit picture. 

To order, just send us a purchase order or other authorization 
along with your BankAmericard, VISA or Master Charge number 
and expiration date. Or, for more information, call us today or 
circle the reader's service number below. 

ELECTRONICS by 
FIDELIPAC 
109 Gaither Drive • Mt. Laurel, NJ 08057 

(609) 235-3511 

ft  Trademark 
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all are rated to 150 mw, with BVCEO at 
25V. All are PNP types with applications 
in military communications and comput-
er equipment. 

New Amplifiers 
Circle No. 161 on Reader Inquiry Card 

The Maximizer Series 5000, a new line 
of TV-FM antenna amplifiers, has been 
introduced by TACO/Jerrold Distributor 
Sales Division. According to TACO/ 

*5' °m E 
Avir 
Jerrold, the seven new Maximizer mod-
els offer high gain and low noise figures 
to improve picture quality and permit 
signal reception even in the most difficult 
reception areas. Each Maximizer sys-
tem includes a high gain preamplifier 
and an indoor power supply with TV set 
outlets, in addition to a built-in FM option 
to provide FM band interference sup-
pression, supplemented by a tuneable 
trap for full amplification of the FM band. 

An all-weather housing seals the input 
and output terminals, and a single uni-
versal mounting bracket allows for 
mounting directly to the terminals of 

most square boom antennas or to the 
mast of other antenna installations. 

Polycarbonate Capacitors 
Circle No. 162 on Reader Inquiry Card 

TRW Capacitors has introduced a new 
series of metalized polycarbonate 
capacitors described as the smallest 
hermetically-sealed units available. 
TRW Types X482 and X483 capacitors 

are available in metal-enclosed cases 
as small as .175 inches x 9/16 inches 
with capacitance values from .001 mfd 
to 10.0 mfd. Rated from 50 VDC to 400 
VDC, the units have tolerances to ± 1% 
and a dissipation factor of less than 

The Last Word 
In Se mi • Conductor 

Catalogs 

(Ij E p Semiconductor 
WORKMAN  Catalog & 

Cross Reference 

Workman's new WEP Semiconductor Catalog and Cross 
Reference Guide is the most complete and up-to-date refer-
ence work in the industry. 

Listing over 137,000 crosses from original manufacturer's 
part numbers this all-new manual assures maximum reliability 
and ease in locating an accurate replacement. 

The all-new WEP semiconductor line affords the broadest 
coverage of entertainment semiconductors, yet minimizes 
inventory requirements while insuring very liberal and uniform 
profit margins to all steps of distribution. 

Packaged in either attractive space-saving stock boxes or 
blister hanger cards carrying complete cross reference and 
technical specifications, the new WEP line is available through 
the nationwide chain of Workman distributors. 

Your business card or letterhead will bring immediate 
response from one of our factory representatives. Ask for 
Catalog X78. 

LupplSemiconductors From 
The Parts Specialists 

WORKMAN 
ELECTRONIC PRODUCTS. INC 

SARASOTA, F LA. 33578 

P.O. Box 3828 1813) 371-4242 
TWX 810-864-0401 Workman Sara 
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0.3% when measured at or referred to 
1000 Hz, -± 20. Operating temperature 
range is -55 C to +125 C. 

Six digit Counter 
Circle No 163 on Reader Inquiry Card 

The Mini-Max, a small, inexpensive fre-
quency counter with 50 MHz guaranteed 
performance, is now available from Con-
tinental Specialties Corporation. The 3 
" x 6 " x 11/2  " calculator-styled 
counter features a six-digit magnified 

LED display with 100 Hz resolution 
and 10 times per second update. A UHF 
FET preamplifier provides good weak 

signal performance and also permits the 
Mini-Max to be driven directly from a 
optional whip antenna. The unit uses a 
standard TV color burst crystal for its 
timebase and is rated at -±3 ppm accu-
racy. Power consumption is less than 70 
mA. Suggested resale price of the 
Mini-Max counter is $89.95. Available 
options and accessories include whip 
antenna, input cables, carrying cases 
and AC and automotive battery 
eliminators. 

IC Inserters 
Circle No. 164 on Reader Inquiry Card 

Techni-Tool has expanded its Little Di-
pper line of DIP inserters to four models, 
and now offers the units for 8-10, 14-16, 
28 and 40 pin DIP configurations. Called 
the fastest manual inserters available, 
the Little Dipper inserters feature non-

wearing construction and self-aligning 
characteristics, adjustable center spac-
ing, no-stress insertion and static control 
for handling MOS and CMOS devices. 

Small Mobile Radio 
Circle No. 165 on Reader Inquiry Card 

Motorola has introduced a new under-
dash FM two-way mobile radio, The 
MAXAR-80. This radio offers consider-
able power for its size and price the 
manufacturer states. It is 21/2  inches high 
by 61/2  inches wide by 101/2 inches long 
and is rated at 55 watts low band, 25 and 
50 watts high band, and 30 watts UHF. 
Motorola also claims increased selectiv-
ity, sensitivity and intermodulation pro-
tection for top performance in congested 
urban areas. Accessories include "Pri-
vate Line" and "Digital Private Line" 
tone squelch, and "Extender" noise re-

Business! RCA Receiving Tubes Mean 
You can get all the receiving tubes you 
need from your RCA Distributor . . . 
Miniatures, Novars, Compactrons, Nu-
vistors, Glass tubes, Metal tubes . . . 
Over 1000 types, produced to RCA's 
exacting standards. 

Plus many RCA service aids and 
business aids to add to your efficiency 
and promote your business . . . Cad-

dies, service tools, technical literature 
and a wide assortment of in-store signs 
and displays. 

Now you can deal yourself some gifts 
with RCA's Top Deal. This RCA receiv-
ing tube carton top saving awards 
program runs through November 30, 
1978. It is your reward for buying RCA 
receiving tubes. 

See your RCA Distributor for all your 
tube needs and ask for an RCA Top 
Deal Prize Book, 

RCA Distributor and Special Products 
Division, Deptford, N.J. 08096. 

RCA Receiving 
Tubes 
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duction circuit options. The MAXAR-80 
can be used as a base station, a control 
station in the UHF model and as a base 
station to contact up to 100 personnel 
equipped with Motorola tone or tone 
and voice pagers. MAXAR prices begin 
at $675. 

Chain Nose Plier 
Circle No. 166 on Reader Inquiry Card 

A new miniature chain nose plier for 
extra fine bending, forming or holding of 
delicate parts has been added to the 
Hunter Tool line. Designated No. 20145, 

the new plier features a plastic dipped 
handle, color coded for identification. 
The new tool is made of chrome van-
adium steel, and comes complete with 
- 

coil spring that returns the plier to an 
open position. The 20145 is 41/2 inches 
long and has a narrow jaw for reaching 
into tight spots. It has radiused edges 
and a smooth gripping surface for deli-
cate assemblies. 

Solder Cream in Tubes 
Circle No. 167 on Reader Inquiry Card 

A series of solder creams packaged in 
dispenser tubes and blister packed on 
display cards is now available from Mul-
ticore Solders. The cream is a mixture of 

BEST 
-9 V BUYS 

HIC KO K  OSCILLOSCOPES 
High Performance • American Made • Discount Prices! 

30 MHz, Dual trace 
11 7 MS risetime • Fixed delay for leading edge viewing 
AS last rise time signals • stable pushbutton triggering to 
ri0 MHz • High and Low pass filters• Bright, ultra sharp 
ice PDA CRT • Deluxe probe kits included • Full time 

4x expansion and multiturn horizontal position control 
• Ideal for logic and pulse circuits, microprocessor 
Applications 

SPECIFICATIONS) 
VERTICAL 

Ranges: 10mV/DI V in 11 calibrated steps plus 
variable control 
Accuracy: ± 4% 
Frequency Response: DC to 30 MHz 
Rosetime: 11 ins 
Overshoot: 4% or less 
Vertical Modes: Channel A only, Channel 8 only. 
Alternate A & B. Chopped A & B. Add (A * 81 

TIME BASE 
Sweep Rates: 2 SECIDIV to 0 05 SEC/DIV in 24 
,ilibraied steps plus variable control. 
Accuracy:  4% Except 7% slowest 3 speeds 

TRIGGERING 
Modes: AC.HF; AC•LF 
Sources: Line, Internal. External, 
Slope: Positive and negative; continuously Variable 
level. 
Sensitivity: Internal, 1/2 division to 30 MHz 

15 MHz, Dual trace 
24,5 ,,se time • 15 MHz response for all signal levels 
• 5 mV sensitivity • Foolproof pushbutton triggering to 
27 MHz • TV Sync separators for easy locking to 
complex video waveforms at any sweep speed • TIME 
/cm switch automatically selects line or frame sync as 
well as Chop or Alternate sweep in Dual mode • Perfect 
ri,1 ICR, TV. and audio service as well as digital and 
',Austria! work • CHA, CHB, Dual, Add, Subtract 
,,suries • TTL compatible intensity modulation 
X AXIS), Large 8cm .1 10cm viewing area • Front. 

Vectorscope operation. 

5. 

Model 532 

Reg. S995.00 
Our Price 

$ 8 4 575 
incl probes 

GENERAL 
CRT: 4.inch flat faced round with viewing area of 
6 x 10 divisions. P31 phosphor with 3.8 kV an-el 
ating voltage 
Power Requirements: 105-125V, 50-400 Hr. 
35 watts 

DIMENSIONS AND WEIGHT 
6-7/8" h v 11-1/4" w x 17.3/4" d, 27 pounds 

ACCESSORIES 
Rack mounting kit RM-4 IP/N 100.1381 also 
available 

SPECIFICATIONS: 
VERTICAL 

Ranges. 10mV/cm to 50V/cm in 12 calibrated step, 
Variable control from 5mV/cm to 50V/cm 
Accuracy: ± 3% 
Frequency Response: DC to 15 MHz. 
Risetime: 24ns 

TIME BASE 
Sweep Rates: 0.2 SEC/cm to 0.5 XISEC/cm 10.1 
ASEC/crn with X5 expander) in 18 calibrated steps 
Variable control from 0.1 14 SEC/cm to 1 SEC/cm 
Accuracy: ± 5%. 

TRIGGERING 
Slope: f. &  Variable level control. 
Sensitivity: 1 division Ion CRT) to 27 MHz 
guaranteed 
TV Sync: Separator circuitry permits locking to TV 
video waveform. TV-H (Line) and TV-V (frame) sync 
automatically selected by TIME/CM switch. 

EXTERNAL HORIZONTAL 1X-AXIS): 
Variable from 0 5V/cm to 50V/cm with X5 
expander 
Frequency Response: DC to 1 MHz 

GENERAL 
CRT: 5-inch flat faced round with viewing area of 
8 cm • 10 cm 
Z•Axis: (Intensity Modulation) Rear panel connector 
for display blanking by 5V signal 1TTL compatible) 
Power: 105-125V, 50-400 Hz, 35 watts. 

DIMENSIONS 
14-5/8" w x 7" h x 17.1/2" d 

ACCESSORIES 
Rack mounting kit RM.3 IP/N 100.2051 also 
available 

15 MHz, Triggered Sweep 
• s.ime specs and performance as Model 517 except 
,•nrsie trace • 15 MHz frequency response • 5mV 
sensitivity • TV Sync separators built•in • Bright 8cm 
• 10cm display • Front Panel vectorscope operation 
• Lightweight. portable • Designed for industrial and 
consumer service applications as well as educational and 
Lit,ratory purposes 

tcxdhc" r°61°  

Model 515 

Immediate Delivery...  To Place Your Order 

,978 oectromc c.a.; 

FREE 

Reg. S495.00 
Our Price 

$ 4 2 575  
incl. probes 

• fr 

Call TOLL FREE (800) 645-9518 1416 
— — 
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N Y State call '516 , 752 0050 
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855Fl Conklin St 
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VISA and 
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Now, more than ever 
...Men who KNOW say... 

IS THE ANSWER 

HELP NATESA HELP YOU 

BY DOING YOUR PART 

Are YOU the operator of an 

ethical, professional caliber tv-

radio-home electronics service 

business? 

Write for details on how you can 

gain great benefits and participate 
in the destinies of this great 

industry. 

NAT ESA 
5908 South Troy Street 

Chicago, Illinois 60629 

Circle No. 133 on Reader Inquiry Card 

Want to Switch 
to Land Mobile 
Servicing? 

WE CAN HELP YOU SWITCH 

. . . by providing professional 

HOME STUDY 

training for you and your 

technicians. MTI has been 

providing specialized training 

in land mobile servicing 

for 18 years. We would like 

to help you also. For more 

information, cut out this 

coupon. 

NO SALESMAN WILL CALL! 

Name   

Address   

City   

State/Zip 

M 77 

WW9 

se 

Mobile Training Institute 
Sinnineedale, Pennsylvania 17093 

.1 
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solder and flux that can be placed prior 
to heat application. Because the mate-
rial is tacky, it will hold parts in place until 
the solder is melted, thus eliminating the 
need for clamps, jigs or a second pair of 
hands. The cream is available in three 
formulations for electrical soldering, 
all-purpose metal joining and lead-free, 
non-toxic alloy for stainless steel, 
houseware and jewelry applications. 

New Oscilloscopes 
Circle No. 168 on Reader Inquiry Card 

Three low-priced oscilloscopes for 
commercial, industrial and consumer 
products service, featuring automatic 
triggering, have been introduced by Hic-

kok Electrical Instruments. The Model 
532 ($995 including probes) is a dual 
trace 30 MHz scope with 11.7 nano-
second risetime and a built-in delay line 
for leading edge viewing of fast risetime 
pulses. A full time 4x expansion allows 
any portion of a pulse train up to 40 full 
divisions long to be viewed without a 
multiplier and the unit is capable of test-
ing most digital logic circuits, including 
microprocessors. The Model 517 ($695 
including probes) is a dual trace 15 MHz 
scope with 5 mV/cm sensitivity and trig-
gering up to 30 MHz. It features automa-
tic selection of chopped or alternate op-
eration in dual trace mode depending on 
sweep speed selected, algebraic sum 
and difference capability and TV line and 
frame sync circuits. The Model 515 
($495 including probes) is a single trace 
version of the Model 517. TV sync 
separators are built in for easy locking to 
TV video wave forms at any sweep 
speed, and it provides x-y operation for 
vectorscope measurements. 

IC DIP Sockets 
Circle No. 169 on Reader Inquiry Card 

A new line of unassembled Molex 14-pin 
and 16-pin dual-in-line IC DIP sockets 
has been developed by Waldom Elec-
tronics. The assembly parts to make two 
complete 14-pin sockets sell for 95 
cents, 16-pin sockets sell for $1. Each 

1...40,, LE - .ASSEMBLED 

• 

display card package includes 4 solder-
con IC terminal carrier strips and 4 nylon 
IC nests. Assembled, they make 2 com-
plete 14-pin or 16-pin dual-in-line IC 
sockets. Terminals are made of 70/ 
30spring tempered tin plated brass. To 
assemble, the user simply inserts the IC 
terminal strip into the nylon housing 
nest, and then the nest assembly is in-
serted into the printed circuit board, 
which the user furnishes. 

RF Probe and AC Adapter 
Circle No. 170 on Reader Inquiry Card 

Triplett has introduced an RF probe and 
an AC clamp-on adapter as accessories 
to its Models 3300 and 3000 digital 
VOMs. The RF probe is said to extend 
the VOM's frequency response for AC 
voltage measurements with a range of 

50 KHz to 200 MHz. Set selector switch 
voltage is from 2-200 volts, with 35 VAC 
maximum for the probe. In addition to 
measuring RF voltage, the probe with 
the tester may be used as a signal tracer 
and gain analyzer. The AC clamp-on 
ammeter adapter will measure AC cur-
rent from a single conductor of the cir-
cuit, reading out directly as AC amperes. 
Accuracy is -± 5% from 5-200 amperes. 
Below 5 amperes, Triplett says that ac-
curacy can be maintained by looping two 



or more turns of the conductor through 
the clamp and dividing the reading ob-
tained by the number of loops. The RF 
probe, Model 79-411, is priced at $16; 
the Model 10-D-clamp-on ammeter 
adapter sells for $30. 

Miniature pliers 
Circle No. 171 on Reader Inquiry Card 

Designed for holding, bending and cut-
ting fine wire, Xcelite offers 13 new mini-
ature electronic pliers from 4 " to 6 " 
long with coil spring openers, blue 
plastic-coated cushion grips and 
polished heads. Available carded or in 
bulk, the types include chain and needle 
nose, looping, tip and diagnonal cutters, 
and a special stainless steel pliers for 
trimming circuit boards and continuous 
snap cutting of component wire. 

Molded Cable Line 
Circle No. 172 on Reader Inquiry Card 

A line of molded cable assemblies said 
to feature fully functional strain relief and 
an external covering to withstand user 
abuse is now available from TRW 
Holyoke Wire & Cable. Available in any 
length, shielded or unshielded, the as-
semblies are available in 9-, 15-, 25-, 
37-, or 50-position D-subminiature con-
nectors. All 25-position cable as-
semblies meet the requirements of EIA 
Specification RS232, and 9- and 37-
position assemblies meet EIA Specifica-

tion RS449. In addition, all cables have 
UL approval. The cables are furnished in 
EIA color-coded 22-ga. wire, and other 
sizes and types can be provided. Cus-
tom features, including supplying the 
assemblies with one end stripped and 
tinned, with special connectors or spe-
cial colors, also are available. 

TVI Filters 
Circle No. 173 on Reader Inquiry Card 

Two new low pass TVI filters, the XLP-
150 and the XLP-500, have been an-

nounced by Telco Products. The XLP-
150 is said to handle more than 150 

watts AM and 300 watts PEP SSB, sup-
pressing all harmonics above 41 MHz by 
more than 75 dB. The XLP-500 is said to 
handle more than 500 watts AM and 
1,000 watts PEP SSB, suppressing all 

THE END 
OF THE TOOL BOX. 
The tool box is obsolete. It's being replaced by Platt's tool case. 
Here's why. In a tool box, tools and parts are hard to find. They get lost. 

Di rty. 
With a Platt tool case, that doesn't happen. There's a patented one-piece 

pallet with pockets for each tool. Tools can be picked out and replaced without 
searching. Work can be done quickly and efficiently. 
Platt's tool case also helps you look more professional. It comes in hand-

some, lightweight ABS Thermoplastic. Or rich looking vinyl reinforced by 
ABS Thermoplastic. 
What's more, it has a 5 year guarantee. 
Contact us for complete information on Platt's 

full line of tool cases and your nearest distributor. 

Pat. No. :1.14140.285 Cases for business and industry. 
23111 S Prtine•  III 606161312) 225-6670 

When Is A 
Tuner Service 
TOO Big? 

When it gets too big for its britches and is scattered out all 
over the country like the fellow above. 
Too big is too big... Put yourself in the same situation with 
your own TV shop being at one location you know your 
customers and their particular needs...You know what your 
technicians are doing and there isn't much they can "sweep 
under the rug" with you keeping an eye on them. 
Now let's say you have many TV shops that are strung out 
all over the nation...COULD YOU KEEP THAT SAME 
"EAGLE EYE" ON EACH AND EVERY SHOP??? Of 
course, not. No one can! 
Here at TEXAS TUNER SERVICE we have it all together 
under one roof and that GUARANTEES better service. 
If you have a problem - give us a call from anywhere in the 
continental United States (except Texas) and it won't cost 
you a penny. We are as close as your phone. 
At TEXAS TUNER SERVICE we are serious about tuner 
overhauls  It's not just a gimmic to make money. 

GIVE US A TRY-
YOU WILL LIKE THE WAY WE DO BUSINESS!!! 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET. 
FORT WORTH, TEXAS 76117 
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harmonics above 38 MHz by more than 
95 dB. Both units are installed in the 
coax transmission line with standard 
PL-259-type connectors with no input-
output polarity necessary. Suggested 
resale price of the XLP-150 is $14.50; for 
the XLP-500, $24.50. 

High Voltage Resistor 
Circle No. 174 on Reader Inquiry Card 

Six sizes of T-series carbon film resis-
tors for high voltage and high impedance 
applications are now available from 
American Components, Inc. Standard 
resistance values range from 1 megohm 

affffiliffififfp 

to 1 terohm with resistance tolerance 
range of ±5%, ± 10%, -± 15% and ± 20% 
and ratings to 3 watts, 15kV. All T-series 
resistors are supplied with mylar protec-
tive sleeves. 

High-Speed Logic 
Troubleshooter 
Circle No. 175 on Reader Inquiry Card 

The Model 5700B Scanmaster from In-
formation Scan Technology enables 

rapid pushbutton probe of IC module 
pins without counting and without mak-
ing an individual connection to the pin. A 
panel switch allows user selection of 
logic thresholds for testing CMOS, TTL, 
HTL, RTL and DTL. The Scanmaster 
simultaneously interfaces the signal on 
the pin under test to an external oscillos-
cope, counter or other test instrument 
while probing and features a built-in 
dual-threshold high speed logic state 
analyzer, a 31/2 digit voltmeter and a uni-
versal logic pulser. The unit is priced at 
$1,295. 

ISO rinaL3r1 

cordless 
soldering iron 
completely recharges 
in 60 minutes. 
MAKES CORDLESS SOLDERING 
PRACTICAL FOR 
HEAVY-USE APPLICATIONS. 

The lso-Tip 60 can make up to 
125 electronic joints or more 
per charge. When completely 
discharged, the iron can be 
recharged and used in a few 
minutes or fully recharged in  16 snap-in 
an hour. Low voltage, battery  tips to fit 
powered, ground free isolated  any job 
tip design. Ask your electronics 

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING 

plus a 

2902 Locust Street • Sterling Illinois 61081 • 1815) 625-6525 

dealer. 
PC Drill. 

WAHL CLIPPER CORPORATION 

"Manufacturing  Excellence Since 1919" 

Oscilloscope 
Circle No. 176 on Reader Inquiry Card 

A five-inch, dual-trace oscilloscope, de-
scribed as a simplified portable unit with 
features usually found only in lab mod 

els, is now available from Motorola, Inc., 
Communications Division. The 
R-1004A is a 15 MHz bandwidth scope 
featuring 5 MV/cm vertical sensitivity, 
20 calibrated sweep steps, with sweep 
down to 40 nanosec/ cm. The R-1004A 
includes three horizontal time base pre-
sets for servicing closed circuit or 
cable television receivers, automatic 
trigger circuits to provide a base line 
display in the absence of signal and auto-
matic selecting between the chopped 
or alternate display mode. In addition, 
the unit may be used as a calibrated 
horizontal amplifier for X-Y displays 
of any signal. 

Volksmeters for 
Sunny Days! 

Now with LCD's 
AND longer battery operation 

LM-300 3 digits $114 
LM-350 31/2  digits $144 

HI  E3 MODEL LM-350 

(7), VAC 'MC  1,1810  100 ID X  MO 
ACmA 52, 
DO M 1 

Of 
IA 0 

Features Include: 

• Measures VDC, VAC, DCrnA, ACmA (four 

ranges each) and ohms (five ranges). • Auto 
ze ro, auto polarity and overload indication. 

• DC accuracy -LM-300: 1%; LM-350: 0.5%. 
• Input protection. •  Small size: 1.9" H x 

2.7" Wx 4.0" D. • Optional NiCad batteries 
and charger unit available at extra cost. 

Non-Linear Systems, Inc. 
Originator ot the digital voltmeter. 

130. N. Del Mar. Caldlornia 92014 

Telephone (714) 75S1134 TVA 910-322-1132 

WESCON BOOTH #1507 
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Nulling Bridge 
Circle No. 177 on Reader Inquiry Card 

A nulling R/C bridge priced at $74.95, is 
now available from Continental Spe-
cialties. The Design Mate-3 features two 
LEDs with high/low markings to perform 
as a null detector with better than 5% 
accuracy, the company says, and can 

measure resistances between 10 ohms 
and 10 megohms in six ranges and 
capacitances between 10 pFd and 1.0 

pFC. The unit's package, including a 
built-in 117 VAC 60 Hz power supply, 
weight 2 lb. It comes completely wired 
and calibrated and includes instructions 
covering applications and unit's opera-
tional theory. 

Analog Multimeters 
Circe No. 178 on Reader Inquiry Card 

A battery operated VOM which reads as 
low as 0.75 volts and 50 microamps, full 
scale, and a solid state FET VOM which 
has 12 voltage ranges and four current 
ranges are now available from Leader 
Instruments. Protected against overload 

and polarity reversal, the LT-70B VOM 
operates on two AA batteries. Voltage 
ranges are from 0.25 volts to 1,000 volts 
DC and 2.5 volts to 250 volts AC. There 
are four current ranges: 50 microamps, 
2.5 and 50 milliamps DC and 0 to 2.5 
amps AC. Diode leakage testing is from 
0.75 milliamps to 75 milliamps. Price of 
the LT-70B is $42.50. The LV-71 VOM 
features dual FET amplifier circuitry, a 
polarity reversal switch, battery condi-

tion checkout and diode overload meter 
protection. This new analog multimeter 
is priced at $69.95. 

Power Supply Controller IC 
Circle No. 179 on Reader Inquiry Card 

The TL496C power supply controller IC, 
designed for portable electronic sys-
tems, is now available from Texas In-
struments. The controller can provide a 
9-volt regulated system supply from a 
transformer-coupled AC input or a two-

Fos 
soLLITOrlIc 

cosloscr 
.1.49 6:„EsL e le ms 

sys 

cell battery standby source. It also al-
lows batteries to be recharged through 
one external diode when operating on 
the transformer-coupled source. A new 
monolithic IC, the TL496C is operable 
from 1.7 to 3.7 volts and contains volt-
age reference, pulse generator and tim-
Ing circuitry, error amplifier, blocking 
diode and an output switching transistor. 
Other functions onboard the chip are 
rectifier diodes, a series pass regulator 
for operation from transformer-coupled 
AC input and the catch diode required to 
provide the battery charging function. 
Pricing in 100-piece quantities is $0.66 
each. 

Desoldering Tool 
Circle No. 180 on Reader Inquiry Card 

Chemtronics' new D5 desoldering tool 
features an effective desoldering wick in 
a refillable dispenser tool to aid in more 
efficient desodering while economizing 
on wick use. The pocketsized tool con-
sists of a 1 in. plastic cylinder which 

; 

holds five feet of desoldering wick in 
either .06 in. or .10 in. diameters. The 
braided wick is fed through a Teflon 
probe which allows the user to shape the 
wick to provide maximum absorbancy. 
The copper braid meets all military spe-
cifications and NASA publications re-
quirements and uses a rosin flux which 

is non-activated and free from halogens 

and corrosive chlorides. The D5 desol-
dering tool is available by itself or as 
part of Chemtronics' SD5 system. 

RCA 
continued from page 35 
Display Lock switch. When this 
condition prevails, the potential at the 
Time-Out terminal never goes up 
because the closed switch shorts the 
terminal to ground through 012. 

Troubleshooting 
Troubleshooting the DA system is not 

much different from servicing any 
modular chassis. The preliminary 

troubleshooting procedure calls for 
functional analysis of trouble symptoms 
and isolation of troubles to sub-systems 
or individual modules. Common 
techniques used in locating the 
defective module or even defective 
individual components include 
inspection of module connectors and 
cabling, resistance and voltage 
measurements, signal tracing, module 
reinsertion and module substitution. 
Certain precautionary measures must 

be taken in handling the modules during 
the troubleshooting of the DA system. 
First, the receiver must be unplugged 
from the AC outlet before attempting any 
module removal; second, static 
electricity or any residual DC potential 
associated with human body, 
off-chassis components or modules, or 
even troubleshooting tools, must be 
discharged by touching the associated 
agent to the receiver main chassis 
before proceeding; and third, the 
removed or replacement module must 
be handled only by its metal frame. The 
practices cited above are necessary for 
a safeguard against possible damage 
to the delicate MOS IC's mounted on 
various modules. 
It should be noted a number of 

unusual symptoms have been noticed 
through field experience. The causes 
for these symptoms may not be 
immediately clear even after functional 
analysis. Case studies in the field have 
contributed to the understanding of 
these unusual symptoms. Table 3 lists 
some of the unusual symptoms along 
with possible causes and their 
suggested solutions. ET D 
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CLASSIFIED 
RATES: 40 cents per word (minimum charge. $10). 
Bold face words or words in all capital letters 
charged at 50 cents per word. Boxed or display ads 
charged at $46 per column inch (one inch mini-
mum). For ads using blind box number. add $5 to 
total cost of ad. Send ad copy with payment to 
Dawn Anderson. ELECTRONIC TECHNICIAN/ 
DEALER, 1 East First Street, Duluth, MN 55802 

BOX NUMBER REPLIES. Mail box number replies 
to ELECTRONIC TECHNICIAN/DEALER. Clas-
sified Ad Department. One East First Street, Duluth, 
MN 55802 Please include box number in address 

FOR SALE 

MA W-CA N INSTALLERS 
Get lowest prices on antenna accessories, 
fastest service from ANTSCO CORPORA-
TION. Call collect, ask for catalog & prices: All 
orders shipped same day. Sierra Madre, CA 
91024. 213-355-2510.  2/79 

Heathkit Model 10-102 Scope $175 (with 
Probe 10-1), Heathkit model 1G-28 Bar-Dot 
Generator $85.00, Eico model 944 Ringer 
$30.00. All excellent condition. Call 305-
232-2948.  9/78 

FOR SALE: COLOR PICTURE TUBE RE-
BUILDING  EQUIPMENT  SEMI-
AUTOMATIC ELECTRONICALLY CON-
TROLLED PROCESS. Call or write Atoll 
Television, 6425 Irving Park, Chicago, IL 
60634 Phone 312-545-6667.  11/78 

TUNER SUB, $19.95, wired, tested, com-
plete with batteries and ready to use on tube 
or transistor sets. Tunes all VHF channels. 
This unit is without knobs or cabinet but very 
compact with no wires or controls dangling. 
Easy to use, simply connect set's coax to sub 
and view picture (instructions provided). Only 
$19.95 and we pay shipping or will ship 
C.O.D. ($1.85 C.O.D. charge). Phone Toll 
Free 1-800-433-7124. MASTER CHARGE 
and VISA accepted. This is not a gimmick. If 
not COMPLETELY satisfied, return within 10 
days for full refund. TEXAS TUNER SUP-
PLY, 4210 N.E. 28th Street, Fort Worth, 
Texas 76117.  978 

Brand new B&K Analyst $400; Brand new 
B&K Sweep Marker Generator $400; with 
original cartons-all manuals, slides, cables. 
Leonard Elgart, Brooklyn, NY (212) 859-
8131. Evenings only.  9/78 

ELECTRONIC BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, indus-
trial, educational. Amazing values! Fascinat-
ing items unavailable in stores or catalogs 
anywhere. Unusual FREE catalog. ETC0-
013, Box 762, Plattsburgh, NY 12901.  TF 

NEW TUNERS 
NOT universal or customized. NOT seconds, 

culls, dogs, or oddballs. Only $24 95 for ANY 
new tuner Over 5,000 in stock including Philco 

TT192 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SUPPLY 
4210 N.E. 28th St  Ft Worth, TX 76117 

Circle 147 on Reader Inquiry Card 

Wholesale. Auto Stereos, Adaptors, Blank 
tapes. Write to Pacific Products, 3969 Pacific 
Coast Hwy., Torrance, Ca 90505.  11/78 

WANT THAT SAMS FAST! 
Usually within 3 days. Slow repairs are bad 
for business. For details, write Technical 
Data, #10 Moats St., Parkersburg, WV 
26101. 9/78 

PICTURE TUBE MACHINE 
We buy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING. 
Buy with CONFIDENCE from the ORIGINAL 
MFGR. For complete details, send name, ad-
dress and zip code to: 

LAKESIDE INDUSTRIES 
3520 W Fullerton Ave Chicago, IL 60647 

Phone 312-342-3399 

FREE MONTHLY LISTING of IC's, transis-
tors, regulators, opamps at super savings 
e.g. SN7400-.08, 2N2222A-.08, LM309K-
.50, LM709C-.13. Many, many more great 
buys. Write us to be put on our monthly m/1. 
Industrial Semiconductors Inc., 97 Rantoul 
St., Beverly, MA 01915.  9/78 

REPAIR TV TUNERS-High earnings, Com-
plete Course Details, 12 Repair Tricks, Many 
Plans, Two lessons, all for $2. Refundable. 
Frank Bocek, Box 3236, Ent., Redding, CA 
96001.  TF 

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-S89633 etc. $16.95. Magnavox 
361380-1 $18.95 etc. Sylvania, G.E. etc. 
$14.95 to $19.95. Request for price list on 
your letterhead. David Sims Enterprises, Inc., 
665 Jerricho Turnpike, Huntington Station, 
N.Y. 11746  TF 

TUBES-Receiving, Industrial and Semi-
conductors, factory boxed. Free price list. 
Low, low prices. TRANSLETERONIC INC. 
1365-39th Street, Brooklyn, N.Y. 11218E 
800-221-5802, 212-633-2800.  4/79 

TRANSISTOR REPLACEMENT. PHYL-
TRON ELECTRONICS LX REPLACEMENT 
LINE REPLACES THE MOST POPULAR 
REPLACEMENT TYPES AT OR BELOW 
DISTRIBUTOR COST. One year uncondi-
tional guarantee. Buy direct and save. Write 
for free catalog. Phyltron Electronics, 487 
Springfield Ave., Summit, N.J. 07901.  TF 

THERE'S NO NEED TO BUY ORIGINAL 
JAPANESE TRANSISTORS WHEN OUR 
REPLACEMENTS WILL DO THE JOB of 
many original types. Phyltron's LX123A re-
places over 50 Japanese types in our 
catalog. Don't tie yourself up with excessive 
inventory, buy Phyltron Electronics replace-
ment transistors and save. 
Write for free catalog. One year uncondi-

tional guarantee. Phyltron Electronics, 487 
Springfield Ave., Summit, NJ 07901.  TF 

LINEAR AMPLIFIER, 2-30 MHz, 150 watt 
solid state. FREQUENCY COUNTER, 300 
MHz, 7 digit portable/mobile. OMNIPOLAR-
IZED BASE ANTENNAS. Modulation boost-
ing VOX-COMPRESSOR. Construction 
plans $3.00 each. $10.00/all. Others! Catalog 
with order. PANAXIS Productions, Box 
5516-ET8, Walnut Creek, CA 94596.  TF 

MOVING? 
Be sure to let us know your new ad-
dress. Please enclose a complete ad-
dress label from one of our recent is-
sues. 

TV AND RADIO TUBES .360 EA!! Send for 
free color parts catalog. Your order free if 
not shipped in 24 hours. Cornell Electron-
ics 4215-17 University San Diego Califor-
nia 92105.  TF 

ELECTRONIC ASSEMBLY SUBCON-
TRACTING TINKER ELECTRONICS 2327 
CATSKILL VIEW CR. SAUGERTIES, N.Y. 
12477 SERVICE TO THE SMALL MANU-
FACTURER  9/78 

BUSINESS OPPORTUNITIES 

T.V. Sales & Service Business-Includes 
Real Estate, inventory, repair parts, equip-
ment & service truck. Ideal downtown Bel-
levue, Ohio location with plenty of free park-
ing. Contact Erie County Investment Co., 706 
East Park, Sandusky, Ohio 419-625-9764. 

9/78 

BROADCAST STATION. Start your own, any 
type! Unique Cable FM station requires no 
investmenVexperience. Receive free tapes, 
records. Learn how. Free details. "Broadcast-
ing," Box 5516-ET9, Walnut Creek, CA 
94596.  TF 

TV sales and service: in shopping center on 
Florida's Platinum Coast-fastest growing 
co. in state. Established 18 years. Well 
equipped and stocked. (305) 723-6161, Mel-
bourne, FL  9/78 

Television, stereo dealers-Increase gross 
income $50,000 without increasing over-
head. No additional investment or personnel 
required. Free details. Carank EJ, Box 7696, 
Naples, FL 33941.  10/78 

MECHANICALLY INCLINED INDIVIDU-
ALS-BUILD ELECTRONIC DEVICES IN 
YOUR HOME. GET STARTED IN YOUR 
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY. 
WRITE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535 
(B). PINELLAS PARK, FLA., 33565.  TF 

GET OUT OF THE TV RUT 
Start making money now with Paltronix por-
table security systems. No technical hassles 
to keep up with. Full training provided. Good 
margins to work with. Plus your chance to 
diversify your services. For full details contact 
Don Musil, 48 West Golden Lake Road, Cir-
cle Pines, MN, 55014 (612) 786-4244. 9/78 

YOUNG, GROWING TV sales and service. 
RCA and Quasar dealer. Great potential. 
$10,000 buys everything. Executive TV Ser- • 
vice, 18 E. Chestnut St., Sharon, MA 02067 
(617) 784-5077.  9/78 

TV shops: Increased profits with no increased 
overhead. Patented system. Send $2.00. 
P.O. Box 809, Boynton Beach, Fla. 33435. 
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MOVING TO FLORIDA? TV SERVICE AND 
RENTAL BUSINESS FOR SALE ON 
FLORIDA'S WEST COAST. DOING $40,000 
- $50,000 PER YEAR. ALL REASONABLE 
OFFERS CONSIDERED, ALSO BUILDING 
AVAILABLE. CONTACT: MR. SOTHERN, 
1-813-535-2026 AFTER 7 PM OR WRITE: 
1834 SUNRISE BLVD., CLEARWATER, 
FLORIDA 33520  TF 

"Rent Lease TV's anyone can!" Easy to 
start and operate. Even from your home. 
Send $2.00 for basic information. Perry's TV, 
P. 0. Box 1407, Santa Maria, CA 93454.12 78 

WANTED 

WANTED: PICTURE TUBE REBUILDING 
MACHINE, working or not. Call or write: Atoll 
Television, 6425 Irving Park, Chicago, IL 
60634. Phone 312-545-6667. Hours 1-8 
PM  11/78 

HELP WANTED 

COMPUTER FUTURE-We are looking for 
qualified radio-television and electronic 
shops to handle our sales, service and 
su plies. We provide training and a protected 
area. S/D COMPUTER TECHNOLOGY, 
P.O. Box 1283, Albany, N.Y. 12201.  9/78 

ELECTRONICS/AVIONICS EMPLOYMENT 
OPPORTUNITIES. Report on jobs now open. 
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York 
11738.  8/79 

AR Semiconductors 
* Exact ECG Replacements * 

ECG 
NO. 

DEALER 
COST 

SUGG. 
RESALE 
PRICE 

ECG DEALER 
NO.  COST 

SUGG. 
RESALE 
PRICE 

SUGG. 
ECG DEALER RESALE 
NO.  COST  PRICE 

100 $ .98 $1.60 161 $ .98 1.60 1 225  3.95  5.67 
101 1.08 1.76 162 5.10 8.40 226  1.96  2.92 
102 .96 1.58 163 8.10 10.75 228  1.10  1.31 
102A 1.01 1.68 164 5.10 8.40 229  .96  1.53 
103 4.11 1.84 165 9.25 13.50 230  3.43  5.11 
103A 1.20 1.90 166 1.01 1.68 231  4.00  5.85 
104 .97 1.60 167 1.25 2.05 232  .64  .98 
104MP 1.94 3.20 168 1.40 2.25 233  .68  1.02 
105 2.76 4.22 169 1.98 3.05 234  .65  1.00 
106 .60 .95 170 3.05 4.95 235  4.25  6.30 
107 .81 1.35 171 1.30 2.15 236  7.57  10.40 
108 .96 1.53 172 .56 .90 237  5.62  8.10 
109 .26 .33 173BP 4.76 6.54 238  11.50  15.75 
110MP .35 .54 175 1.52 2.25 239  2.75  3.63 
112 .69 .87 176 2.39 3.94 241  1.55  2.29 
113 30 .60 177 .56 .90 242  1.75  2.52 
114 .30 .60 178MP .60 .95 243  2.04  2.69 
1 1 6 .36 .66 179 5.69 8.88 244  2.75  3.63 
117 .39 .60 180 5.35 8.84 245  3.33  4.40 
118 1.54 2.95 181 4.65 7.50 246  4.39  5.80 
120 .56 .90 182 3.05 4.40 247  3.61  4.77 
121 1.96 3.18 183 3.30 5.00 248  4.85  6.42 
121MP 3.92 6.36 184 1.25 1.99 249  6.34  8.38 
122 1.95 3.30 185 1.55 2.29 250  6.42  8.50 
123 .66 1.05 186 1.42 2.29 251  6.34  8.38 
123A .89 1.32 187 1.60 2.50 252  6.42  8.50 
124 1.40 2.30 188 1.45 2.20 253  1.56  2.06 
125 .55 .79 189 1.65 2.50 254  1.83  2.41 
126 1.16 1.85 190 2.05 3.10 261  1.62  1.95 
127 4.60 7.50 191 2.30 3.80 262  1.80  2.16 
128 1.25 1.75 192 1.13 1.80 263  1.62  1.95 
129 1.35 1.85 193 1.20 1.86 264  2.44  2.93 
130 2.30 3.80 194 .63 1.05 274  2.12  2.80 
130MP 4.60 7.60 195A 2.67 3.95 280  4.60  6.30 
131 1.88 2.84 196 1.88 2.70 281  6.00  8.20 
131MP 3.76 5.68 197 1.75 2.52 282  4.71  6.45 
132 1.01 1.60 198 1.74 2.65 283  6.84  9.40 
133 1.10 1.80 199 .48 .81 284  7.35  10.10 
152 1.65 2.20 210 1.25 1.99 285  7.99  10.95 
153 1.85 2.50 211 1.42 2.29 286  5.95  8.20 
154 2.13 3.30 218 3.42 5.25 287  .63  .86 
155 2.24 3.42 219 3.97 6.49 288  .68  93 
156 .85 1.30 220 1.57 2.50 289  .80  1 10 
157 1.30 2.15 221 1.65 2.68 290  .92  1.26 
158 1.20 1.86 222 1.81 2.90 291  1.82  2.49 
159 .96 1.53 223 2.54 3.78 292  2.06  2.82 
160 1.45 2.16 224 5.62 8.10 

2 Year Unconditional Warranty • Same Day Shipping • No Minimum Order • Prepaid 
or C.O.D. Accepted 'Orders over $25.00 shipped tree. under $25.00, add $1.00 UPS 

AR Semiconductors, P.O. Box 976, Union, N.J. 07083 

send a message... 
...write here. 

1. Number of insertions: (circle)  1  2  3  6  12 
2. Start with (month)  issue (Copy must be in by 1st of month preceding) 
3. Amount enclosed: $   

PAYMENT MUST ACCOMPANY ORDER WELL BILL RATED FIRMS 

NAME  COMPANY   

STREET   

CITY  STATE  ZIP   

1 

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST 
STREET, DULUTH, MN. 55802. 

RATES: 40 cents per word(minimum charge, $10). Bold face words or words in all capital letters 
charged at 50 cents per word. Boxed o• display ads charged at $46 per column inch (one inch 

I minimum). For ads using blind box number, add $5 to total cost of ad. 
 _J 
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Completely 
factory-
assembled 
and calibrated. 

NEW EICO 272 
PORTABLE DMM 
ONLY $6995 

Digital accuracy at low cost 

No need to guess at readings or use 
scale multipliers. All readings in-
dicated directly on large, bright, 
easy-to-read digits at high accuracy 
of 0.5% on dc volts. Measures dc/ 
ac volts and milliamps as well as 
kilohms. Has 20 ranges. Polarity in-
dicator, automatic zero, automatic 
overload indication, fully overload-
protected. Readings up to 999 on 
three 0.3-inch LEDs that can be 
easily seen even under low-light 
conditions. Price includes test leads, 
batteries, and spare fuse. 

FREE '78 EICO CATALOG 
Check reader service card or send 50C 
for first-class mail. See your local EICO 
Dealer or call (516) 681-9300, 9:00 
a.m.-5:00 p.m. EST. Major credit cards 
accepted. 
(-7E/c07:i 108 New South Rd. 
  Hicksville, N.Y. 11801 

Circle No. 115 on Reader Inquiry Card 

 • 

BY POPULAR 
DEMAND! 

MS-215 Dual Trace 
Miniscope 

With Rechargeable 
Batteries & Charger Unit $435 

• 15-megahertz bandwidth. 

• External & internal trigger. 

• Auto or line sync modes. 

• Power usage —• 15 W. 

• Battery or line operation. 

• 2.9" H x 6 4" W x 8.0" D. 

Non-Linear Systems, Inc. 
Onpmeor 01 the dogagi vnirmerot 
Box N, D.i Mar, Callifornia 92014 

Telephone (714) 755 1134 TWo 910 322 1132 

READER SERVICE INDEX 
ADVERTISER'S INDEX 

106 American Electrical Heater Co.  4 

107 8 & K Div. Dynascan Corp  42 

109 Channel Master, Div. of Avnet  3 

110 Chrysler Corp.. Dodge Div.   33 

111 Cooper Group, The  44 

112 DEVCO   46 
ELECTRONIC TECHNICIAN/DEALER   47 

114 E • V Game  64 

115 Eico Electronic Instruments Co.  64 

116 Electronics Book Club  51 

117 Enterprise Development Corp.  64 
118 Fidelipac   54 

119 Fluke Manufacturing. John 

(for info)  26. 27 

120 Fluke Mfg.. John (for demo)  26, 27 
121 Ford Motor Co.   23 

122 Fordham Radio Supply Co., Inc  57 

Fuji-Svea Enterprise  25 
GTE Sylvania EGC Consumer 

Renewal  21 

GTE Sylvania EGC Consumer 

Renewal  43 

General Electric/TV Business Div  31 
General Electric/Tube Div.  11 

125 Hewlett Packard/Loveland Instr.  15 

126 Hickok Electrical Instr. Co. 

(oscilloscopes)  39 

127 Hickok Electrical Instr. Co. 

(counters)  39 

128 Hickok Electrical Instr. Co. 

(all products)  39 
129 Leader Instruments Corp.  50 

130 MTI  58 

131 Mallory Dist. Product Co.  7 
132 Modular Electronics Services, Ltd.  24 
133 NATESA   58 

134 National Camera (NCTTD)  17 

135 NESDA  46 
136 Non-Linear Systems (LM-300)  60 

137 Non-Linear Systems (LM-350)  60 

138 Non-Linear Systems (MS-215)  64 

139 OK Machine and Tool  41 

102 PTS Electronics, Inc.   Coy. 2 

140 Platt Luggage  59 

142 RCA Consumer Electronics Div.  45 

RCA Receiving Tubes  56 
RCA Distributor & Special 
Products  52, 53 

144 Simpson Electric Co.  9 
145 Sprague Products Co.  5 

146 Texas Tuner Service  59 
147 Texas Tuner Service  62 

148 Thordarson Meissner. Inc.  4 

104 Triplett Corp. (for demo)  Coy. 4 
105 Triplett Corp. (for info)  Coy. 4 

149 Tuner Service Corp.   16 

150 VIZ Manufacturing Co.   10 

151 Wahl Clipper Corp.  60 

152 Winegard Co.   48, 49 
153 Workman Electronic Products, Inc. ...55 

103 Zenith Radio Corp.  Coy. 3 

ThIS inaex  fur , shed for the reacers convenience. 

However, the publisher can not guarantee its accuracy 

due to circumstances beyond our control. 

9 reasons why 
the real pros 

N.-- 
prefer Endeco 
desoldering A) 
irons 

1. Operates at 120v, 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 
polycarbonate 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 

2. Flexible, 
burn resistant 
Neoprene 
cord set   

MODEL 
510 

6. Stainless 
steel 
construction 
• 8. Eight tip sizes. 

Comes with 
.063 I.D. 

9. Converts to soldering iron 
with 1/4" shank type tip 

See your distributor or write . . . 

5. Safety light 
in handle 

\ tells when 
\ it's on 

7. Temperature 
control. 
Low, high 
or off. 

Enterprise Development Corp. 
5127 E. 65th St  • Indianapolis IN 46220 

PHONE (3171 251 1231 

Circle No. 117 on Reader Inquiry Card 

=Light Up Your Lite 
and Your Profits Too... 
=_—  with the Breaker Beam 

antenna lamp This unique 
lamp mounts on the top of 
any metal CB antenna and 
lights when someone keys 
their mike. A great novelty 
item that puts the fun back 
into CB and profits back 

into your pocket. 

-----)11; 

gultun 

SE V• G A ME 
186 Buflalo Avenue. Freeport. N.Y 11520 

(5161378-0440 

Circle No. 114 on Reader Inquiry Card 
WESCON BOOTH =1507 

Circle No. 138—Model MS-215 
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Zenith's full line of antennas, featuring 

/\\\\ e 
-.J0 /, VP-„„zdi 

with 18 ways you can count on 
for optimum picture quality! 

Traismission Line  Aluminum Con-  High-Impact  FM Block reduces  Corner Reflector 
Temination  struction of all Plastic Insulators  FM gain up to  Bracket improved 
bl ds off static  key meta parts  double-lock each  12dB. Rerncve to  with larger tabs. 
chErges thru  w)rks to ?limi- element to the  receive full FM  (Combination 
antnna system  nate rusting —  boom for extra  gain,  models only.) 
ground. Terminal p(ovides wig life, bracing and 
slid) improves  Ulden-Color  durability. 
froit to back ratio Ahodine Finish is 
on lower channels. cc nductive—helps 

inprove electrical 
performance! 

Zenith Dipole on 
UHF.(Combination 
models only.) 

1 

VHF Colinear  Loading Straps— Rugged 1" Square 
Directors provide metal plates close Boom provides 
extra signal to first VHF  extra strength 
boost on both element insulators  compared to 
low and high  provide con pen- m 

sation for Lo and booms.anyround-type band VHF.  
High band ty 
tuning the first 
driven e ernent 
with ext a capacity. 

VHF/U-1F /FM 
Model F..73-21/ 
illusteafed. 

Chromalenna It 
comes in seven 
combi ration 

VHF/UHF/FM... 
six VHF/FM 
moe els. 

Wde-Spaced,  Sleeved Elements 
Heavy-Duty Feed cf heavy-duty 
Liles help prevent construction 
shorting from  Efford extra 
heavy build-ups  bracing and 
of snow or ice. protection. 

Hi-Bracket with 
angled ends for 
added strength. 

U-Bolt Hunting 
provides a larger 
clamping urea, 
larger loci-mg nut 
with teeth an 
integral p;rt 
assures a sore 
rugged U-30LT 
arrangement. 

Zenith has quality do-it-yourself 
antenna hits—UHF only, VHF YAGI and 
Sterec FM antennas as well as a 

complete I ne of reception aid equipment. 

Dual Isolator 
Bars insure no 
loss of UHF to 
VHF signal trans-
fer. (Combination 
models only.) 

Proximity Spaced 
Signal Balancer 
1Z elements) 
provides automat-
ic taper control 
of periodic driver. 
improves imped-
ance matching 
and signal level-
ing on both Lo 
and High band 
channels. Im-
proves Channel 7 
pattern. 

ovirm 

Electrically 
Matched Termi-
nals With Stainless 
Steel Screws 
eliminate mis-
match...protect 
against rusting, 
and provide 
positive electrical 
contact with 
improved no-strip 
stainless steel 
serrated washers 
for the take off 
terminals. 

The quality goes in before the name goes on° 

Strain Reliuf 
Insulator accom-
modates erther 
300-OHM twin-
lead, Foam lead or 
Coax downlead. 

Optional Break-
away UHF Wing 
Directors provide 
maximum gain 
of standard UHF 
channels with 
optional ccverage 
of Hi UHF channels 
and translator 
frequencies when 
broken off. 
(Combination 
models only.) 

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

Circlb No. 103 on Reader Inquiry Card 
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Triplett 
310 mini•VOM's 
fit your hand 
and your 
wallet... 

only 6O 
The high quality Triplett 310 is a little all-in-one VOM. This made in 
the U.S.A. VOM gets around a lot for half fare. It packs *lost of the 
features you'd expect to find only on a meter twice the ,..ze and price. 
It fits in your shirtpocket easily. The small size and itr; versatility is a 
boon to field servicemen as well as circuit designers, technicians, 
electrical maintenance engineers, and the nrice is right for vocational 
and hobbyist use. 
A newly designed high impact, drop resistant case makes it practi-
cally indestructible ... 20K ohms/volt DC and 5K ohms/volt AC 
ranges provide plenty of sensitivity for most applications ... and, 
there's diode overload protection with a fused R X 1 ohm range. The 
single range selector switch is a real time saver for reading 0 - 1200 
DC or AC volts, 0 - 20 megohms, and 0 - 600 micro-amps or 0 - 600 
milliamps at 250 millivolts. 
Comes complete with 42" leads, alligator clips, batteries and instruc-
tion manual. Accessories ..riple the versatility of a 310. Adding the 
Model 10 clamp-on ammeter allows you to measure AC currents 
easily with one hand. 
Vir,it your local distributor or Mod Center and shake hands with a 
real bargain. 

...for more details circle 105 on Reader Service Card 
...For FREE demonstration circle 104 on Reader Service Card 

THE MARK OF 

QUALITY 

TRIPLETT 
BL UFFT O N, O HI O 4561 -7 

Triplett. The easy readers 


