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Win A 
Caribbean 
Cruise For Two 
Second Prize: RCA Video Cassette Re=order 
Third Prize: 
Fourth Prize: 
Fifth Prize: 
Sixth Prize: 

Litton Microwave Oven 
50 Luggage Sets 
00 Calculatcrs 
,I300 PTS T-Shirts 

Enter the PTS 1980 Sweepstakes as many times as 
you wish. Increase your chance of winning by 
-eturning the off cial entry plank that you will 
-eceive with eve' tuner you have repaired 
Detween low and the contest closing 
No purchase necessary to enter. 
The PTS 1980 Sweepstakes opens 
May 1, 19030 and closes 
July 21, 1380 
Mail entries to: 

PTS Tuner Sweepstakes 
3 .0. Box 483 
Brazil, IN 47834 All entrants 

agree to abide 
by rules. The PTS 

1980 Sweepstakes is open to TV 
servicing dealers/technicians throughout 

the United States. A copy of official 
rules is available from contest head-

quarters. Employees of PTS Electronics 
and its subsidiaries, authorized 
distributors and its advertising 

agencies are not eligible to participate. 
No purchase is required. Reasonable 

facsimile of official entry blank is accept-
able. This contest is void where pro-

hibited by law. All 
federal, state and local 

laws apply. Entries 
must be postmarked 

no later than 
July 21, 1980. 

For the PTS location 
nearest you, see 
servicenter guide 

on next page. 
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LOOMINOTON, IN 47401 
5233 S Hwy 37. P 0 272 
812 824 9331 
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Parma, OH 44134 
5682 State Road 
216.845 4480 

ANSAS CITY. KS 88106 
3119 A Merriam Lane. 
P 0 6149 
913-831 1222 

MINNEAPOLIS. MN 55408 
B15 W Lake St 
P 0 8458 
612.824.2333 

T LOUIS, MO 63130 
8456 Page Blvd. 
P 0 24256 
314 428 1299 

DETROIT, MI 48235 
14745 W 8 Mile Rd 
311862 1783 

GRAND RAPIDS. MI 49501 
1134 Walker N W 
P 0 1435 
616.454.2754 

INCINNATI, OH 45216 
8172 Vine St  P 0 16057 
513-821.2298 

MILWAUKEE, WI 53218 
7211 W Fond du Lac 
414.464.0789 

OLUMBUS. OH 43227 
400 88 E livingslon 
614.237.3820 

NDIANAPOLIS, IN 48202 
1406 N Pennsylvania Ave 
317.631.1551 

DAVENPORT, IA 52803 
2024 E Rwer Dr 
319.323-3975 

OMAHA, NE 68104 
6918 Maple St 
402671.4800 

CHICAGO, IL 80659 
5744 N Western Ave 
312.728.1800 

SOUTH 
CHARLESTON, SC 29411 

3839 Rivers Ave 
P O. 10203 
803-554-8434 

JACKSONVILLE, FL 32210 
1918 Blanding Blvd 
P 0 7923 
904 389.9952 

WASHINGTON, DC 
Silver Spring, MD 20910 
8950 Brookville Rd 
301.565.0025 

CHARLOTTE, NC 28225 
2542 Lucena St . P 0 5512 
704•332 8007 

BIRMINGHAM, AL 35201 
210 N 9th 51 , P 0 1801 
205-323.2657 

MEMPHIS, TN 38104 
1289 Madison Ave. 
P 0 41043 
901.726 1260 

NORFOLK, VA 23504 
3118 E Princess Anne Rd 
804.625-2030 

NEW ORLEANS 
Metairie. LA 70004 
3920A Airline Hwy. 
P 0 303 
504 637 7569 

TAMPA, FL 33690 
2703 5 MacDill PO 14301 
811839 5521 

NASHVILLE, TN 37214 
24266 Lebanon Rd 
615 8135 (1688 

PACIFIC 
SACRAMENTO 

North Highlands, CA 95660 
6131 Watt Ave.. P 0 Bon X 
916.334.2012 

SAN DIEGO, CA 92105 
5111 University Ave • 
P 0 5794 
714-280.7070 

LOS ANGELES 
Paramount. CA 90723 
7259 E Alondra Blvd 
213-634.0111 

PORTLAND, OR 97213 
5220 N E Sandy Blvd 
P 0, 13096 
503.282.9636 

SEATTLE, WA 96188 
988 Industry Dr. Bldg 28 
P 0 881331, Tukwila Branch 
206.575 3060 

NORTHEAST 
SPRINGFIELD 

Westfield. MA 01085 
300 Union SI  P 0 238 
413-562.5205 

PHILADELPHIA 
Yeadon, PA 19050 
548 Penn SI. P 0 179 
215-622-0450 

PITTSBURGH, PA 15202 
257 Riverview Ave W 
PO 4130 
412.761 7648 

ELMWOOD PARK, NJ 07407 
158 Market St  P 0 421 
201 ,791-6380 

BALTIMORE. MD 21215 
5505 Reisterstown Rd. 
P 0 2581 
301-358-1186 

BOSTON 
Arlington. MA 02174 
1167 Massachusetts Ave . 
P 0 371 
617-648.7110 

BUFFALO, NY 14214 
299 Parkside Ave 
716-837 1656 

MOUNTAIN 
DENVER 

Arvada. CO 80002 
4958 Allison 51 
303-423-7080 

SALT LAKE CITY, UT 64106 
1233 Wilmington Ave 
P 0 6218 
801-484-1451 

PHOENIX. AZ 85009 
2916 W McDowell Rd 
602278.1218 

TUCSON. AZ 65719 
801 E Broadway 
602.6246493 

SOUTHWEST 
LONGVIEW. TO 75801 

110 Mopac Rd. P 0 7332 
214-153-4334 

OKLAHOMA CITY, OK 73147 
4509 N W 1010 P.O 74917 
405.947.2013 

HOUSTON, TX 77207 
4326 Telephone Rd.. 
P.0 26616 
713-644.6793 
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ARRL National Convention 
The 26th national convention of the 
American Radio Relay League will be 
held in Sea -tie, July 25-27, 1980. The 
theme of tie convention is "World 
Friendship Through Amateur Radio" 
and will feature speakers, seminars and 
manufacturE rs exhibits. 
Informatici is available from: 1980 

ARRL Natio ial Convention Committee, 
P.O. Box 6E534, Seattle, WA 98168. 

Magnavision Available in 
Five More Cities 
Magnavision, the home video disc 
player system introduced by Magnavox, 
has announced its laser scan, no wear, 
disc system s now being sold in five new 
metropolitan areas in the United States. 
In addition to Dallas, Atlanta, and 

Seattle wheie it has been available, the 
units are no  being sold in Pittsburgh, 
Minneapolis, Buffalo, Cleveland and 
Phoenix. 
Magnavis on, first introduced in De-

cember of 1978, will be available in 
every major marketing area in the U.S. 
by the end )f the year, according to a 
company sppkesman. These marketing 
areas are sa d to cover 65 per cent of the 
nation's television households. 

Future Office Workers: Will They 
Work at Home? 
Employees n some fields may be doing 
their office jobs at computer terminals in 
their own holies by as early as 1985 and 
busy execu lies—who now spend half 
their time in airports—could be holding 
international conferences via satellite 
without leaving their desks. 
At least tl-ose are some of the predic-

tions that have come out of a survey 
undertaken by the International Infor-
mation Technology Institute (IITI). The 
survey, gathered from information 
supplied by 400 designers and manu-
facturers of computer and office equip-
ment says • hat as early as 1983 there 
will be majo- changes in office systems. 
These charges, it was stated, will sig-
nificantly irrpact both worker productiv-
ity and energy usage. "Medium and 
large corporations would have elec-
tronic information networks, using space 
satellites, tc interconnect computer and 
word processing systems at local plants 
and offices. .the end result would be that 
the majoriti of business communica-
tions would be sent by electronic means 
rather than by mail," according to the 
survey. 
Additionally, the "new" technology will 

have majoi impact on banking. Most 
transactions will take place by 

electronic—rather than human/teller— 
means. "Business banking transactions 
will be effected through electronic 
funds transfer systems rather than 
using paper documents such as checks 
and letters of credit," the survey results 
said. 
Perhaps the least surprising survey 

result is the one which contends that 
sometime between 1990 and 2015, the 
computer industry will become the 
world's largest in terms of revenue. 
"Every year the number of businesses 

making use of computer technology is 
snowballing and as early as 1985," the 
survey reports, "businesses would be 
able to provide, as normal procedure, 
terminals for access to data and word 
processing systems serving those 
employees who want to work at home or 
a neighborhood center rather than a 
centralized office building." 
This augurs well for energy efficiency 

perhaps, but what about the good old 
reliable secretary? "The personal sec-
retary, so indispensable today, will be on 
the way to being replaced by a desk top 
computer," That's according to the sur-
vey too! 

Edwin Armstrong Elected to 
Hall of Fame 
The late Edwin Howard Armstrong, con-
sidered to be the inventor of FM radio, 
has been elected to the National Inven-
tors Hall of Fame. Armstrong, who died 
in 1954, was a Columbia University 
professor for 20 years. 
Since his death, Armstrong has been 

ranked as "the U.S.'s greatest inventor 
since Edison and one of the last of the 
free-lance attic tinkerers." At induction 
ceremonies last February in Arlington, 
Va., he was cited by Charles F. 
Schroeder, president of the Hall of 
Fame, for his invention during World 
War I of the superheterodyne receiver. 
This accomplishment paved the way for 
the breakthrough of FM radio. 
According to W. Stevenson Bacon, an 

officer of the Armstrong Memorial Re-
search Foundation, the superhetero-
dyne circuit is "by the most important 
and classic of Armstrong's inventions. 
Today it is still the basis of all electronics 
communication, from radio and television 
to long-range radar and satellite tele-
communication," he said. 

RCA to Lease AT&T Satellite 
RCA, which lost its $77 million SatCom 
III satellite in space last December, 
plans to lease AT&T facilities in order to 
expand satellite broadcast services to 
some 10 cable TV companies. 
According to an RCA statement, the 

corporation plans to use as many as 11 
transponders on Comstar D2 at a cost of 
$770,000 per year with extensions pos-
sible through 1981. Although the plan 
will allow RCA to make up much of the 
lost business it expected from SatCom 
III, it will not be a complete solution since 
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use of AT&T's satellite will necessitate a 
realignment of earth stations because of 
its different location in the sky. 
Eventually, RCA plans — apparently 

next year—to launch another SatCom III 
satellite. This launching scheduled ten-
tatively for June will come only four 
months before the scheduled launch of 
SatCom IV. 

Chicago to Get Pay TV Soon 
The nation's three largest population 
centers—New York, Los Angeles, and 
Chicago — will be covered by at least 
one pay TV outlet each if plans to begin 
service in Chicago sometime this sum-
mer materialize. 
According to a spokesman for 

Chicago's Channel 44, which currently 
ties up much of its evening schedule with 
religious programming, the plans call for 
initiation of a nighttime pay operation 
between the hours of 7 p.m. and 1 a.m. 
The move, which just gained FCC ap-
proval, means Chicagoans will have 
available for the first time on pay TV un-
interrupted viewing of new movies, 
nightclub performances, concerts, and 
some sports. 
A spokesman for Channel 44 said it is 

estimated about 200,000 Chicago area 
homes would be signed up for the pay 
operation within a year. Currently similar 
stations have proved to be extremely 
popular in New York and Los Angeles. 
The Los Angeles operation boosts a 
subscriber list of 300,000 homes. 

Two-way Technicians Needed 
The growth of two-way radio in the 
United States has created an annual 
need for 4,000 new electronic techni-
cians, according to a General Electric 
Company spokesman. 
Speaking to the Texas Junior College 

Teachers Association in Austin, Tex., 
GE's manager of technical training for 
mobile Communications—A. K. Guthrie 
—said the radio communications in-
dustry currently has 40,000 technicians. 
Twenth-thousand of these, he said, sell 
two-way radio service nationally and 
another 20,000 work for government 
agencies, utilities, railroads and tele-
phone companies. 

Matsushita Formally Picks Video 
Disc System 
Matsushita Electric, the Japanese elec-
tronic giant and father of Panasonic, 
Quasar and National, has officially 
jumped into the emerging video disc 
market with the surprise announcement 
it is backing JVC's capacitance pickup 
videodisc system. 
The announcement—a surprise be-

cause it had been working on develop-
ing its own video disc system—leaves 
the infant market in an even more con-
fused state than ever. Matsushita, obvi-
ously a tremendous political force in the 
electronics world by nature of its very 
size alone, said it would seek to have its 

approach made the standard for Japan. 
Matshushita's announcement means 

three contenders are in the ring for the 
consumer's video disc dollars. Philips-
MCA —the first —has its grooveless 
laser/capacitance pickup systems; RCA 
will be marketing its stylus pickup sys-
tem (with grooved record) in 1981; and 
now Matsushita, with a system that is 
said to feature a grooveless disc similar 
to Philips-MCA. 
One major source into the U.S. mar-

ketplace for Matshushita could be Zenith 
which up to now has shown little interest. 
However, that stance is apparently 
about to change. That would leave 
Zenith with the choice between the 
Philips laser beam system, Matshushita, 
or the system developed by arch rival 
RCA. 

Sylvania Announces Lifetime 
Tube Warranty 
GTE Sylvania has announced a new 
lifetime warranty policy for replacement 
color television picture tubes. The pol-
icy, which became effective at the first of 
the year, covers all Sylvania Color Bright 
and all new tubes. 
According to Sylvania, the tubes of-

fered with the lifelong warranty are fif-
teen types which can be used to replace 
more than 440 of the most popular 
types. The policy warrants the tube for 
as long as the buyer owns the television 
set in which it was installed and only 
labor and other costs associated with 
tube installation are not included. 

Electronics Exec Warns of 
Microprocessor Backlash 
An electronics industry executive has 
warned that unless support instrumen-
tation in the service field keeps pace with 
advances in technology, the introduction 
of the microprocessor could cause as 
many problems as it solves. 
Jerry Casilli, president of Millennium 

Systems, told a recent meeting of the 
American Electronics Association that 
introducing micros into such booming 
areas as automotive controls would, 
unless properly supported, result in "af-
tershock" that will slow the growth of 
these "wonder chips." 
The industry, he said, must be willing 

and able to deal with the resulting devel-
opment, test, and service problems that 
will result and this will take new and in-
novative test equipment. ETD 

CORRECTION' 
A line of copy was accidentally 

dropped from the article, Micro-
processors —Part IV, February 
1980 ET/D—in the "jump" from 
page 41 to page 46. It should read: 
"The MAR stores the address 

word of a memory location, which 
can be either data, or an instruc-
tion." 
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10 to 30 MHz oscilloscopes with more 
performance 
and reliability 
than you 
ever thought ry 
possible. 

It's easy to see why LEADER 
oscilloscopes are now specified more 
than ever. More performance and 
quality for less cost ...with immediate 
deliveries from over 100 stocking 
distributors. They also come with 
the best two-year warranty in the 
industry.., backed by efficient 
factory service depots on the 
East and West Coasts. 

A full-range of reliable, 
medium bandwidth 
oscilloscopes. 

LEADER's oscilloscope line includes 11 
models, single and dual trace versions, 
for bench or field use. All models offer 
comprehensive triggering controls, TTL 
compatible Z-axis modulation, front 
panel trace alignment control and 
convenient, color-keyed front panel 
layout. Probes are furnished with every 
oscilloscope and options include probe 
pouches, carrying cases, front panel 
covers and rack mounting adapters. 

30 MHz delayed sweep — 
$1,530. 

LBO-515B is a compact, precision 
oscilloscope at a moderate price. Using 
a PDA 4-inch CRT with parallax-free 
internal graticule, it features 5 mV 
sensitivity and delayed sweep for 
viewing and measuring complex 
waveforms. Also has 120 ns signal 
delay, trigger hold-off and x-y 
operation at full sensitivity. 

30 MHz with signal 
delay —$1,100. 

LBO-520 combines a 11.7 ns rise time 
with 5 mV sensitivity and 120 ns signal 

Circle 

he 
surprisin 
leader. 

delay lines. Has single shot triggering, 
X10 sweep magnifier and bright, sharp 
PDA CRT. Triggers to 50 MHz. 

20 MHz dual and single 
trace —$835., $610. 

LBO-508A and 
LBO-507A give you 
versatility at low cost. 
Rise time is 17.5 ns 
with 1 MCI (35 pFd) 
input impedance. 
Automatic or external 
triggering, X5 sweep 
magnifier, 10 mV/cm 
sensitivity and add/ 
subtract modes. 

20 MHz battery /ac 
portable —$950. 

LBO-308S provides lab performance 
and high reliability in field service 

applications. Sensitivity is 2 mV 
with a complete set of triggering 
controls and 18 sweep ranges to 
0.1 us/div. with X5 magnifier. 
Compact, lightweight with 3-inch 

rectangular, internal graticule CRT. 
(Optional 2 hour internal battery pack is 
recharged during ac operation, $75.00.) 

Two-year warranty. 
Evaluation units. 

A history of high reliability permits 
LEADER to provide a generous 2-year 
warranty... backed by factory service 
depots on the East and West Coasts. 
A free, trial use of LEADER instruments 

is available to all 
qualified companies. 
Call toll-free 

(800) 645-5104 to 
request: 
• an evaluation unit 
• our 40-page catalog 
• the name of your 
nearest "Select" 
distributor 
• additional information 

nz4 
LIME 

roit-g04061   
Oscilloscopes, frequ 
function generator 
audio instruments 
instrument for almost every need. 

10 MHz with 1 mV 
sensitivity —$645. 

LBO-514 has both vertical and 
horizontal X5 magnifiers. Sensitivity 
is from 1 mV/cm to 10 V/cm. Sweep 
speeds from 0.2 s/cm to 0.1 us/cm. 
Auto or normal triggering. Z-axis 
modulation. (Single trace version, 
LBO-513, $495.) 
No. 112 for literature—Circle No. 113 for demonstration 

ency counters, 
s, video and 
a LEADER • . • 

When Quality Counts  

LEADER 
Instruments Corporation 

380 Oser Avenue 
Hauppauge, N.Y. 11787 (516) 231-6900 

Regional Offices: 
Chicago, Los Angeles, Dallas. 



Let's Cut Through the Haze of Specmanship and Gimmicks . 

Simpson 
Hand Portable DMMs 
Have The Features 
You Really Need! 
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The Best All-Around Design for hands-free measurements in all situations . . . In 
the production line, on the service bench, on the test-lab shelf, in the field. 

Designed For Years Of Trouble-
Free, Reliable Service by the 
maker of the world famous 260®. 

These Simpson hand portable 
DMMs meet the new UL 1244 
standard for safety of electrical 
and electronic measuring and test-
ing equipment. 

7:ZZZe;7717j7C39.5. 
Built To Last, Inside And Out — on 
the inside, with quality-selected 
active and passive components 
Plus a high-energy, double fusing 
protection system; on the outside, 
with a rugged high-impact ABS 
molded case. 

Positive, Simple, One-Finger Push-
button Selection of Functions and 
Ranges. 

10 Megohm input Impedance on 
both DC and AC voltage ranges 
. . . as most often referenced in 
factory service manuals. 

Siminee  model 462 

1- 1 
.  _I  _I 

AUTORANGIND 

DIGITAL MULTIMETER 

Double Burn-In! 
Every Simpson DMM gets double 
burn-in and final factory test of 
every range and function. 

One-Year Warranty. Every Simpson 
DMM is backed by a one-year fac-
tory warranty. (Fully stated in op-
, erator's manual and warranty reg-
istration card. Copy available at 
factory or authorized Simpson 
distributors.) 

UL Approved Safety-Engineered 
Test Leads are included with each 
instrument. 
Circle No. 126 on Reader Inquiry Card 
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Model 462 

215 

The Cordless Model 463 has easy-
to-read .5" liquid crystal display, 
26 most needed measurement 
ranges. Rated accuracy is 0.1 % on 
DC V ranges. You can get up to a 
year of service on a 9-volt alkaline 
battery, included  $184 

The Popular Model 461 has large, 
bright .3" LED display, 26 most 
needed ranges, 0.25% DC V accur-
acy. Gives 8 hours of continuous 
battery operation on a single 
charge. Price includes nickel-cad-
mium batteries and AC charger/ 
adapter $173 

The Autoranging Model 462 auto-
matically selects the range and the 
decimal point position on voltage 
and resistance measurements. 
Has bright .3" LED display, 0.25% 
DC V accuracy. Gives 8 hours of 
operation on a single charge. Price 
includes nickel-cadmium batteries 
and AC charger/adapter $215 

114111 4 1E1 

'''-̀ 11111111 C111111111111 b.--
A Broad Line Of Accessories ex-
pands the measurement capabil-
ities of the 461, 462, 463 and other 
popular Simpson DMMs. (A) univer-
sal temperature probe, (B) rf probe, 
(C) high-voltage probe, (D) AC Amp-
Clamp adapter, (E) deluxe case. 

Available from Simpson Distrib-
utors Worldwide. Ask or Write for 
Free Catalog. 

INSTRU MENTS THAT STAY ACCURATE  

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, IL 60120 
Telex 72-2416 • Cable SIMELCO 
(312) 697-2260 

KATY 
INDUSTRIE & INC. 

IlICTRICALIOINTSNITI 
AM M CKI M 00000 



SERVICE SEM11111R 
GE 

Too much brightness, washed out picture, poor resolu-
tion at maximum brightness and contrast or insufficient 
brightness or too much contrast. Possible repair—Adjust 
R319 (Y channel adjust pot) on Low Level Video Module (early 
modules EP93X38 did not have this pot). Use the following 
procedure: 
1. Adjust gray scale correctly. 
2. Obtain lowest room lighting possible. 
3. Set brightness control to minimum (CCW). 
4. Set contrast (picture) control to maximum (CW). 
5. Set R319 to full CW position. 
6. Turn R319 CCW slowly until picture just extinguishes. 
7. Readjust brightness and contrast (picture) controls for 

best picture. 

ZENITH 

L-Line Triple Plus chassis using M10 module—test pro-
cedures. Zenith recently alerted technicians to the possibility 
of a shock hazard in the event of a breakdown of the H.V. 
transformer. To prevent this, they were instructed to place a 
protective gap device across RX3377 in any receiver using a 
9-160 or a 9-160-02 module. 
Although this device protects against the possibility of seri-

ous shock hazard in these sets, should a H.V. transformer 

breakdown occur, the transients are such that safety compo-
nents on this module and elsewhere in the set could be af-
fected if these test procedures are not carefully followed. 
The H.V. shutdown circuit operates when the H.V. trans-

former breaks down because the cathode of CR3356 goes 
negative with respect to the base of QX3351 transistor as a 
result of the arc transient, which energizes QX3351 shutdown 
transistor. 
A functional test of the H.V. shutdown circuit must be per-

formed to check for proper operation if any attempt is made to 
service the H.V. supply or shutdown circuitry. 
Measure the dc voltage across the Zener diode (CRX3355) 

cathode to ground. It should be approximately 10Vdc. Tem-
porarily connect a 1K 5%, 1/2 w resistor across the Zener diode 
(CRX3355). The H.V. should shutdown. This confirms the 
circuit operation. 
The following more detailed test can be made to determine 

the precise level at which H.V. shutdown will occur. It will 
normally not be necessary to perform this test, unless compo-
nents in the H.V. shutdown circuit are replaced or if the opera-
tional test described in the previous paragraph was unsuc-
cessful. 
CAUTION: Significantly elevated H.V. will be produced 

during this test and adequate care should be taken to avoid 
picture tube damage. 
Adjust the picture and black level controls to zero. Connect a 

40kv H.V. meter to the H.V. supply in the set. Temporarily, 
connect (with clip leads) a 1.8 Mw 1/2 w 5% resistor between 
pins 1 and 2 connector 3R (located near the H.V. transformer). 
Observe any increase in the H.V. reading. Using a variable 
resistor, reduce this resistance in small increments, (Caution: 
To prevent circuit damage do not allow this resistance to fall 

FE-6249 
Ray-0-Vac 

Sportsman No 303 
. Sealed Beam 

Lantern 
Value S25.95 

FE-6245 
Wilson Rubber 
Soccer Ball. 
Value: $12.95 

FE-6244 
Hamilton Beach 
5-Speed Mixer. 
Value: $33.95 

FE-6252 
Trimarc Concealed 
Rod Getaway 
Spinning and 
Spincast Set. 
Value: $78.00 

FE-6259 
Homeliteo XL-12 

Chain Saw. 
Value: S129.95 

4  < 
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below 470 Kw), while observing the increase in H.V. until H.V. 
shutdown occurs. 
The H.V. shutdown must be accomplished before the H.V. 

reaches 32 kv for 9-160-03 and 36 kv for 9-160-04. Most sets 
will shut down well below these values; however if no H.V. 
shutdown occurs even up to these values, the circuit must be 
repaired. 
CAUTION: In a receiver where the H.V. voltage shutdown 

circuit is being activated for any reason, DO NOT, under any 
circumstance, disconnect the protective gap device which is 
used across RX3377. To do so, may create a potential shock 
hazard and may result in serious damage, not only to the M10 
board but to other parts of the receiver. 
In order to determine if there is a breakdown in the H.V. 

transformer that is causing the protective gap device to acti-
vate the shutdown circuit, the following test can be conducted: 
CAUTION: Use a line isolation transformer and disconnect 

all test equipment, including the antenna connections, from 
the TV set prior to this test, as it involves tying together the hot 
and cold grounds. 
Temporarily, connect a jumper wire across RX3377. If the 

high voltage remains on, most likely the H.V.transformer is 
breaking down and the board must be replaced. 
If the shutdown circuit is still activating even with the jumper 

wire from hot to cold grounds, the problem is due to either a 
malfunction in the shutdown circuit or in the H.V. supply circuit, 
in which case the H.V. is excessively high and is in turn 
causing the shutdown circuit to activate. 
To determine where the fault lies, do not disconnect the 

shutdown circuit, (that may cause the high voltage to rise 
excessively) without first plugging the receiver into a variable 
ac supply such as a Variac. 

163277 
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7/26 

43331 
275 

C/13354 

/72 
0 ,333 , I SHUTDOWN  VDC 
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SHUT 
DOWN 
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763337 
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Adjust the ac supply voltage to zero and, after temporarily 
disconnecting the Zener diode (CRX3355), slowly raise the ac 
Variac output voltage while monitoring the high voltage with a 
meter capable of reading at least up to 40 KVdc. If H.V. does 
not exceed 28 KV for 9-160-03 or 32 KV for 9-160-04 modules 
even when the ac supply is at 120 vac, the fault is probably in 
the H.V. shutdown circuit and the circuit should be repaired. 
If the high voltage exceeds the precedirg valued by more 

than 2 KV, the H.V. shutdown circuit is functioning as intended 
and the condition which is making the high voltage excessive 
should be identified and repaired. 
Once repairs are made, the H.V. shutdown circuit must be 

reconnected and tested per the above outlined functional tests 
and the following leakage test. 
NOTE: Any M10 module that cannot pass the preceding 

functional or leakage tests should be returned to Zenith for 
repair. 
Perform a standard ac leakage safety test before releasing 

the set. ETD 

FE-6251 
Instapure Water 
Filter by Water Pik. 
Value: 529.95 

FE-6253 
Meco Swinger II 
Smoker Grill. 
Value: $79.54 

FE-6247 
Wilson Connors 
Rally Tennis 

Racket 
Value 527 50 

FE-6257 
Hanson 

Step Stool 
_ Value 522 00 

Free gifts 
available with your 
purchase of RCA 
Receiving Tubes. 
When you think of receiving tubes, think 

RCA! When you think of dealer awards, think 

RCA "Free and Easy 1980." Then get both 
from your local participating RCA tube dis-

tributor. Quality tubes and quality awards go 

hand in hand at RCA. 

Shown here are just nine of the 20 awards 

available to you. Find out the details when 

you purchase quality RCA receiving tubes 
from your participating RCA tube distributor 

and earn the award of your choice. 

RCA Distributor and Special Products Deptfo'd, N J 08096 

RCA Receiving 
Tubes 
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THE 
EDITOR'S 
DESK 

Consumer electronics is generally considered to be a 
$16-to-$18-million-a-year industry at the retail sales level—and still 
growing. Unlike just a few years ago, five or six to be more precise, it is 
no longer restricted to just the old standbys of television, stereo and 
tape recorders, and radios. 
New products have, in effect, opened up whole new industries in the 

consumer electronics field. The video tape recorder—once only a 
broadcast station phenonenon—is today growing ever more common in 
the form of the home VCR unit. It's introduction has spawned the 
introduction of "home" video color cameras. The VCR is also 
responsible for a whole new multimillion dollar industry—prerecorded 
tapes of movie classics and a blank tape industry for recording 
off the air. 
Also, the advent of satellite transmission of television signals is about 

to initiate another phenomenon into the ever changing "consumer" 
electronics market—the home earth station. As I noted in a recent news 
column here in ET/D, at least one supplier of satellite television 
entertainment is toying with the idea of offering private "home" earth 
stations to America's television set owners—right on their own rooftops 
or in their back yards. 
You can go down the list of "consumer" electronic items and 

document the continuing growth in retail sales for virtually every 
category. That includes video discs, electronic games, personal 
computers, traditional radio, microwaves, phonographs, audio 
components and audio tape equipment, and on and on. The list never 
seems to end. 
My only reason in mentioning these facts is to ask the question: Are 

you prepared to handle the influx of new products into your service 
marketplace at some point in time? Obviously these units are going to 
need service of some sort; a new antenna system that needs to be 
installed, another video camera in need of repair, a TV, a video 
recorder, a microwave! 
The point is that today's serviceshop owner is at a crossroads. He 

can consciously make the decision to aggressively seek these new 
servicing opportunities, to aggressively market his services, and to 
actively seek the expansion of his service business by hiring more 
technicians as his business expands, or—he can watch his business 
whither and die away. 
Many service businesses have, in fact, gone out of business simply 

through their inability to grasp and implement traditional business and 
marketing concepts. With the revolution now occurring in home and 
consumer electronics, now is the time for the forward looking and 
aggressive serviceshop to meet the exciting challenge of the future 
through expansion. 
If you aren't anticipating the future—you should be! 

Sincerely 

frof/ 
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CM - 600 
Circuit 
Mount 

CM-600  $6.95" 

RW-50  $2.98' 

NE W CM-600 SOLDERLESS PROTOTYPE BOARD 

CM- 600 is a unique system for solderless construction of circuit prototypes, useful to 
both engineers and hobbyists. The CM-600 is a neoprene board 4r (114mm) x 6" 
(152mm) with 2280 holes on .10D" (2.54mm) centers. Standard components 
including DIP's are mounted by simply inserting leads into the holes in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG (0$ or 
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which 
compresses the leads together. To remove components or leads, simply pull out. 'Ibis 
facilitates easy circuit changes making it ideal for breacboarding experimental 
circuits. CM-600 also features numbered rows and columns for easy reference. 
Accessory Kit RW-50 contains 50 pcE of AWG 20( 0,8mm) insulated jumper wires of 
assorted lengths from  (13mm) to 4' (100mm). Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

OK Machine & Tool Corporation 
3455 Conner St., Bron.x,N.Y. 10475 U.S.A. 

Tel. (212) 994-6600 Telex 125091 
'Minimum billings $25.00, add shipping charge $2.00 
New York State resicl3nts add applicable tax 

Circle No 116 on Reader Inquiry Card 
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LETTERS 
TEKFAX: 

May I introduce our school and myself 
to you and your company. The South-

western Indian Polytechnic Institute, 

was dedicated on the 21st of August, 
1971, to serve the Indian youth. The 
school provides the Native American 

the opportunity to advance in three 

areas: Business Education, Occupa-
tional Education and Dental Technol-
ogy. Our Electronics Department is 

under the Occupational Education Pro-
gram. The Electronic Department has 
five specialized areas, one of them 
being Consumer Electronics (Radio/TV 

Repair). My name is Joe Bacca and I 
am the coordinator of the Electronics 

Department. 

We are presently receiving a sub-

scription of your magazine, ELEC-
TRONIC TECHNICIAN/DEALER and it 
has been very useful. Our request is that 

if you would send us information of your 

volume of schematics, we would like to 
purchase them. The schematics we are 
interested in would be from Volume I, or 

your earliest, to your latest volume, if it is 

Grab a handful 
of VI 

M ore Ni value. 
Wizard of VIZ 

NEW Tech DMM WD-747 $89.9b 
More premium quality features per 
dollar than any other hand-held 31/2 
DMM! The only one with built-in test 
socket for transistor hFE . Side 
switches for easy one-hand use. Auto 
polarity/zero. Large 0.5" LCD digits. 
Resolution down to 100 µ V. Accuracy 

JIZ  WD-747 
TECH DMM 

F.• 

0 _O -s, 

better than 0.8% DCV. lomn, input 
impedance. Full overload protection. 
All functions color coded. Complete 
with battery, deluxe test probes and 
spare fuse. HV probe, multiplier re-
sistor and "LED head" continuity 
probe available. 

0.1% Accurate DMM WD-759 $159.95 
Want top quality? Here's the only hand 
held 31/2  DMM with full info LCD readout: 
Function (V, A or 0), Amount (numeric 
value) and whether AC or DC. Also the 
only one with full range high and low power 
ohms. Features auto polarity/zero, RF 
shielding, recessed input jacks, high im-
pact case with front guard rail that protects 
against damage if dropped face down. 
Supplied with battery, tilt stand, spare fuse 
(stored inside case). Deluxe test probes 
have dual banana plug, alligator clip and 
"no-short" probe tip. Full one-year war-
ranty. AC adapter, "LED-head" continuity 
probe and carry case available. 

Lab accuracy WD-758 with LED readout $149.95 

See your VIZ distributor 
Ask about the 7 VIZ bench Z DMMs with prices to $359 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
Over 70 test instruments in the line 

possible. Any additional information will 
be greatly appreciated. 

Thank you for taking the time to con-
sider our request. 

Joe Bacca 

Coordinator, Electronics Dept. 
United States Department of the Interior 
Bureau of Indian Affairs 

Southwestern Indian Polytechnic Insti-
tute 

PO Box 10146-9169 Coors Rd., N.W. 
Albuquerque, NM 87184 

Editor: All except the current volume are 
out of print. If anyone has earlier vol-
umes for sale, please contact Mr. Bacca. 

I would like to obtain TEKFAX 108-114 
and the monthly schematics from 1960 
to date. I will pay a fair price as neces-

sary. Help me complete my sets. 
Thanks. 

Stanley Chalker 
1176 Smithsonian Ave. 
Youngstown, OH 44505 

HELP NEEDED: 
This letter is two fold. 
FIRST: I would like to congratulate 

every one connected with ET/D. 

The magazine is informative, easy to 

read, has excellent topic coverage; and 
overall just unique! 
SECOND: If some one can pull this 

out of a hat I would really appreciate it. I 
have a DeVry 16 mm model Q movie 

projector. I need any information, 
schematic or parts list on this. I espe-
cially need the number only of the photo 
sound tube (Film 0 Sound Photocell). It 
is a 4 prong, 2 large, 2 small pins; ap-
proximately 2 inches long, not including 
pins. 
Will remit for any any expenses. 

Sig. E. Olsen 
3226 Riverside 
Bristol, PA 19007 

I am attempting to repair an antique GE 

9 inch B&W, for a customer; Model 
9T001. I am in need of a flyback trans-

former, which is no longer available 
from G.E. Thordarson is the only trans-

former manufacturer that I have 
catalogs for who lists a replacement. It 
also is not available in the San Diego or 
Los Angeles area. My letter to Thordar-
son Co. went unanswered. May I enlist 
your help either directly or through the 
"letters" column in ET/D? 

*GE original # is RTO 196 
*Thordarson list their part # FLY 144 

as a suitable replacement. 
*Also listed as using FLY 144 are the 
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following other GE part numbers, but I 

have no way of knowing if they are 

exactly the same: ET77 37, #R3587 

I am willing to pay any reasonable 
price to your other readers who may 

have one, including shipping. 
Chester V. "Chet" Cox 

Chet's Repair Service 
2260 Central Ave. 
SP Valley, CA 92077 

I am in need of any information on where 
to get a service diagram for a Project! 

One Model Mark IV-A receiver. It has 
defective output transistors with "no 

name city" type numbers, so I can't do 
anything with it. 

Howard Sams has never heard of 
them, so if you could lend some assis-
tance, both I and the owner will love it! 
Steve Oberman 

O.K. Electronics, Inc. 
422 N. Broad St., 
Carlinville, IL 62626 

I would like to know if any of your read-

ers could help me with this. 
I have a T. G. and Y. color set Model 

R4646, Ch. Z100A, May 1977. Howard 

Sams does not show a diagram for this 
set and I checked through my files and 
have not found another set to match this 

one. There may be another brand set 
like it that I can compare or if someone 
had a good diagram to this set, would 

they contact me by mail. The set was 
made by Nippon Electric Co., Tokyo, 
Japan. (also called N.E.C.) 
Please send information to: 
Landry's T.V. Service 
3765 5th St. 
Berwick, LA 70342 

Also I have ETiD books dating back 10 
or 12 years. Anybody that is interested 
drop me a line. 

I need a cartridge shell for a Garrard 
Laboratory Model Record Changer 
Type A. The shelf if square with a round 
four pin plug that plugs into the changer 
arm. 

Roy J. Beeman 
Roy's Radio and TV Repair 
509 Harriet 

Burkbumett, TX 76354 

Does anyone have service data for 
Sears Roebuck 23 Channel C. B. (with 
PLL) Model 934.3676 0600 Roadtalker. 
I have the Sams for 40 Channel Road-
talker (CB 225) but these animals ain't 
nowhere close! 
Donald G. Seibel 
Seibel Electronics 
321 Artesian Forest 
Conroe, TX 77304 ETD 

BW-2630 
Battery Tool 

BW- 2630 $19.85' 
BT-30 $ 3.95' 

BT-2628 $ 795 

BW-2630 BATTERY TOOL 
The new BW-2630 is a revolutionary battery 
powered wire-wrapping tool. The tool operates 
on 2 standard "C" size NiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model BT-30 is for wrapping 
30 AWG wire onto .025" square pins, BT-2628 
wraps 26-28 AWG wire. Both produce the 
preferred "modified" wrap. 
Designed for the serious amateur. BW-2630 
even includes both positive indexing and 
anti-overwrapping  mechanisms — featt.res 
usually found only in industrial tools costing 
five times as much Pistol grip design and 
rugged ABS construction assure performance 
and durability. In stock at local electronic 
retailers or directly from 

OK Machine & Tool Corporation 
3455 Conner St, Bronx, N Y 10475 U.S.A. ........... 

Tel.( 212) 994-6600 Telex 125091 

1 

Minimum billings $25 00. a•-id shipping charge 52 00 
New York State residents add applicable tax 

Circle No. 117 on Reader Inquiry Card 
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INEWILII1E 
VCR SALES TAKE OFF. The entire video industry seems poised for 
what could be a takeoff if some of the indicators hold true.  In-
dustry statistics show VCR sales for the first two months of the 
year were 69 per cent ahead of a year ago and tape sales--both 
blank and recorded--are soaring.  One of the big boosts came 
through Sony's introduction of its popular high speed scan models 
permitting freeze frame, fast forward and reverse--while viewing 
the screen.  Some experts optimistically predict VCR sales of near 
one million for 1980. 

NASA PREDICTS HUGE TELECOMMUNICATIONS GROWTH. The demand for tele-
communications services in this country is expected to grow five-
fold by the turn of the century.  That's what a recent study con-
ducted for the NASA Lewis Research Center predicts.  The studies 
indicated that demand for conventional voice services--message-
toll service and private line traffic -- will continue to predomi-
nate. 

ZENITH INTRODUCES 100 DEGREE, 23-INCH IN LINES. Zenith has intro-
duced a family of five 23-inch color receivers featuring for the 
first time a 100-degree tri-focus color CRT.  According to Zenith 
the new sets use an average of 34 per cent less electricity than 
previous 23-inch models.  Simultaneously introduced were seven 
black and white models--a 16-inch, three 19-inch, and three 22-inch 
models.  Zenith also announced some financial results for 1979. 
Earnings were off $4.3 million from 1978's $23.3 million figure--
or from $1.24 per share to $1.01. 

ELECTRO MEETING SET. Strategic planning and VLSI will be two of 
the topics explored during a special tutorial seminar sponsored 
just prior to the opening of Electro/80 next month in Boston.  The 
sponsoring IEEE says the seminars will explore the role VLSI will 
play in the 1980s and the impact on both industrial and consumer 
electronics. 

ZENITH AND RCA SIGN VIDEO DISC AGREEMENT. Zenith President R. W. 
Kluckman and RCA Chairman Edgar H. Griffiths jointly announced 
March 3, the signing of an agreement by which each has access to 
the other patented video disc player developments, indicating 
Zenith's choice is RCA's capacitance format video disc.  RCA has 
already announced first-quarter 1981 introduction of its video 
disc player.  Mr. Kluckman stated Zenith expects to have an under 
$500 disc player available for sale by mid '81 and that Zenith 
dealers would also have a wide variety of recorded discs to offer. 

GHOSTLY TV? John Prigg of Scottsdale, Arizona, couldn't figure out 
why night after night he'd wake up to the sound of voices drifting 
into his bedroom from his TV.  It seems his dog was accustomed to 
sleeping in the living room with the TV and when he purchased his 
new remote control it was later learned that the dog's snores would 
trigger the set on.  He got rid of his remote--not the dog. 
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Facts from Fluke on low-cost DMM's 

Is this any way 
to treat a $139 multimeter? 

In the rough world of industrial 
electronics, even a precision test 
instrument can get treated like dirt. 
You need all the ruggedness and 
dependability you can get in a DMM 
for field use. 

You'll find these qualities and 
more in the Fluke line of low-cost 
DMM's. Our DMM's have been 
dropped from towers, stepped on, and 
run over by construction equipment. 
And they've survived because we never 
cut corners on quality, even on our 
lowest-priced, six-function Model 
8022A Troubleshooter at $139 U.S. 

Take a close look at a low-cost 
DMM from Fluke and you'll notice 
tough, lightweight construction that 
stands up to the hard knocks of life. 

Sturdy internal design and 
high-impact, flame-retardant shells 
make these units practically 
indestructible. Right off the shelf, they 
meet or exceed severe military 
shock/vibration tests. 

Even our LCD's are protected by 
cast-tempered plastic shields. We use 
rugged CMOS LSI circuitry for 

integrity and 
endurance, and 
devote a large 
number of 

8022A 
Multimeter 

components to protection against 
overloading, accidental inputs and 
operator errors. 

We go to these lengths with all our 
low-cost DMM's to wake sure they are 
genuine price/performance values. You 
can count on that. Because, that's 
what leadership is all about. 

For more facts on DMM reliability 
and where to find it, call toll free 
800-426-0361; use th3 coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 

FL UK E 

asr aiisIllasss 

IN THE U.S. AND NON-
EUROPEAN COUNTRIES: 

John Fluke Mfg. Co., Inc. 
PO. Box 43210 MS *2B 
Mountlake Terrace, WA 98043 
(206) 774-2481 
Telex: 152662 

IN EUROPE: 

Fkike (Holland) B.V. 
P.O. Box 5053,5004 EB 
Tilburg, The Netherlands 
(013) 673 973 
Telex: 52237 

0 Please send 8022A spe:ifications. 
0 Please send all the fac:s on Fluke 
low-cost DMM's. 

0 Please have a salesma -I call. 
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Teletext, 
viewdata and 
digicast 
Video magazines 

The newspaper of the future 
may be a video display, 
updated regularly throughout 
the day, giving you 
up-to-the-minute weather, 
news, shopping and 
entertainment information and 
it may even let you talk 
back to it. 

By Walter H. Schwartz 

Sit down before your television receiver, 

pick up the remote control transmitter, 

touch keys 101 and call up the news 
headlines, then go on to pages 102 to 

116 for details. Or touch 134 to check 
the stock exhange or 177 to see what 
live theater offers tonight. All of this 
information and much, much more may 

soon be available to you (it already is to 
some British viewers). 

While the end result is similar, a color 
video display on a TV screen, there are 
two major methods of processing and 

distributing the information for display. 
Under the general title "videotext' are 
systems called Teletext and Viewdata 
which can further be subdivided by 

equipment manufacturer, country of 
origin, etc. 

Teletext 

Teletext is the transmission of text and 

simple graphics by digitally encoding 
them and transmitting them as part of 
the television signal. Like VITS and VIA 

it is transmitted during the vertical 

retrace interval (on lines 17 and 18, in 
the British system, proposedly on lines 

15 and 16 with an NTSC signal. 
Several systems differing by name or by 
application exist. The BBC calls its 
system Cee-fax (see facts); the British 
Independent Broadcast Authority has 
named its, Oracle; they are technically 
identical. In France, a system tailored to 
the peculiarities of French television, is 

called Antiope and broadcast over a 
data broadcasting network known as 

Didon. In the U.S., Micro TV has 
adapted the system to NTSC standards 
and calls it Info-Text, while Bonneville 

International Corporation has been 
running test transmissions at KSL-TV, 
Salt Lake City, and simply calls it 
Teletext. Japan also is evaluating 
Teletext. 

As stated earlier Teletext is 

transmitted during the vertical retrace 
interval. The following description 

applies to the British Teletext and 
Orcale; just substitute the proper 
number of lines and frames and it can 
apply to NTSC standards. 

The British TV picture is formed by 
interlacing two sets of 3121/2 lines 25 
times a second. The information is 

inserted into the 17th and 18th lines. If 
the top of the picture is lowered with the 
hold or linearity (or height) controls this 

information appears as lines of bright 
dots (Fig. 4) Each line contains the 
information for one line of standard text. 

The rows for a page are transmitted one 

after another until the page is complete. 
Then the next page is transmitted and 

so on until all the pages have been 
transmitted. Then the process repeats. 

BARC-0-

lk 

= 71 
an = 
a ri 
17_1=E1 
nnin 

1-16 

1111 
inIrdmdtic 

Fig. 1 A teletext receiver remote control 
transmitter. (Courtesy Barco-Cobar 
Electronic n.v.). 

Each page can consist of 24 rows of 40 
characters. At two lines per field and 50 
fields per second 250 pages can be 
transmitted each minute. 
The binary pulses on each line are 

divided by function. The first pulses 
identify the row of text on the page. The 
second group defines the text etc. Each 

letter, number or graphic symbol is 
represented by an eight-digit binary 
number. The first row of a page identifies 
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Weather (Ceetax) 

PRESTEL 

BUSINESS PAES'EL 

Page 5a 

1 BUSINESS NEWS 
2 MARKETPLACE 
3 STOCKS ,SHARES AND COMMODITIES 
• COMPANY I MARKET INFORMATION 
5 INDUSTRY BY INDUSTRY GUIDE 
6 SERVICE GUIDE FOR BUSINESSMEN 
7 BUSINESS ABSTRACT II. REFERENCE 
8 GOVERNMENT INFORMATION 
9 FINANCIAL 11. ECONOMIC STATISTICS 

Business Prestel 

Business index (Prestel) 

KEYS FLASH 

PRESIDENT CARTER TODAY UNVEILED 
A NEW NATIONAL WATER POLICY THAT 
WOULD REQUIRE STATES TO PUT UP 
10 PERCENT MATCHING MONEY FOR 
SOME FEDERALLY FUSSES WATER PROJECTS 
NE FEELS THIS WILL CUT DOWN 
ON THE NUMBER OF DOUBTFUL PROJECTS. 

U.S.  AIR FORCE TRANSPORTS HAVE LANDES 
IN SENEGAL AND CASON TO HELP AIR-  , 
LIFT 300 TO 400 SOLDIERS FROM THOSE 
M ST AFRICAN COUNTRIES. 

News flash (Infotext) 

Fig. 2 Videotext displays 

the page and its "time code." 
Twenty-four rows of forty standard 

characters can be displayed; larger 
letters and simple drawings are 
possible. Six colors, red, green, blue, 
yellow, cyan and magenta (and white) 

can be used. The basic characters are 
based upon a 5  7 dot matrix. Double 
height characters are also available. 
Larger characters and drawings are 
assembled by the use of small 

P15  CEEFAx 100  Mon 17  13 Ct Ts 

111131111121;t8 
NEW-LOOK 811PG 1 MAGAZINE: Meng regular 
pages "ow have new numborS.  This is the 
bas  pattern of the, magazine - 

101 NEWS HEADLINES 
101-119  Nous in detail  NEW 
120 F/HANCE HEADLINES  

100 WEATHER I TRAVEL INDEX 

140 SPORT HEADLINES 
161 FOOD GUIDE  A-F 193 

181 WEATHER FORECAST  i 

130 FT INDEX  INDEX 

171-173 TV GUIDES 

NEWSFLASH 150  LATEST PAGES 190 

Quick index (Ceefax) 

NOT:CE TO MANAGERS 
PRICE  CHANGES EFFECTIVE JUN 26.1970 

PETER PAN PEANUT BUTTER  4 OZ. 
SUPER SUDS  DETERGENT  MEDIUM 
SHOW WHITE  SUGAR  5 LB. 
FIZZ SOFT  DRINK  18 OZ. 
0-TIPS  PEG  OF  170 
PEPSODEHT  TOOTHPASTE  6 5 OZ 
ANACIN TABLETS  BOTTLE OF  100 
BAYER ASPRIN  BOTTLE OF 36 
CHARCOAL BRIQUETS  10 LB  BAG 
KODAK  126 COLOR FILM 
THRIVO  DOG FOOD  20 LB  BAG 
AJAX CLEANSER  A 02 
PAMPERS TODDLERS  SOX OF 12 

0. 75 
1 39 
1. 29 
O 'I 
0. 66 
.3 66 
1. 39 
O 36 
0. 99 
1. 29 
5. 911 
3 29 
1. S9 

Supermarket (Infotext) 

*MSS 

*CAR WASH. 

'TAXI  DRIVER. 

*KING KONG , 

*WALT DISNEY , 

$$$$$$ 

SHOW 

FOX THEATRE  8,10, 
16TH 4 MARKET  12 PM 

GOLDMAN THEATRE  3,11 4! 
15TH A CHESTNUT 2 2.4 Pm 

MIDTOWN THEATRE  - 30,9 30 
20TH I CHESTNUT  11  30 PII1 

BOYD THEATRE  6,8,12 ci 
21ST A CHESTNUT 

Entertainment (Infotext) 

rectangles (Fig. 5). 
The top row is the page header. It 

shows the page number, the date and 
the time. The remaining 23 rows are the 
text or the graphics. 
The system can handle up to 800 

pages, however this could mean a 
waiting time between pages; therefore 
few than 800 are presently used. The 
number of pages can be expanded by 
self-changing pages. Here pages 

change regularly after allowing sufficient 
time for reading. Different material can 
be transmitted on a given page at 
different times of the day and held for 
viewing at leisure. Pages that do not 
need frequent updating could be 
transmitted perhaps only once a day. 
At the rate of once per minute, a page 
can be updated more than 1000 times 
each day. A large auxiliary memory 
could store many infrequently changing 

ETID - April 1980 119 



pages. 
The television receiver needs 

decoding circuitry to process teletext. 
Data extraction and recognition circuits 
identify and process those pages 
selected. This data is stored in a RAM so 
the picture can be displayed normally. 
The binary data stored in the RAM is 
translated by a ROM into the proper 
characters or graphics. As the final step 
a raster representation is displayed on 
the screen (See Fig. 2). 

Viewdata 

Viewdata is a system which produces its 

video display by the decoding of digital 
data which has been modulated on an 
audio frequency which is usually 
transmitted over the telephone lines. It 
can be interactive (two way). Present 
systems are Prestel offered by the 
British Post Office, Telidon being 

Sr.. 
Lave , 

herrn. . lone ...tam , OHALLE data 

al — Pan of line expanded — 11. 

3608 ary Dean 

evaluated in Canada and the wired 
version of the French Antiope, called 
Titan. 

The Prestel System requires a 
television receiver with proper auxilliary 
circuitry to receive and display the 
information, a computer to store the 
information and a telephone line to link 
the two. Information is transmitted at a 
rate of 1200 bits/sec from the computer 

J., Race ie. 
1  C 

V deo 

and since the system is interactive the 
return channel can presently transmit 

back to the computer at a 75 bit/sec 
rate. It is decoded and displayed in 
much the same way as teletext. 

Digicast 

A somewhat similar concept using the 
FM SCA subcarrier ("storecast" 
continued on page 55 
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Fig. 3 The Oracle receiver system. (Courtesy Independent Broadcasting Authority). 
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Fig. 4 Teletext information as inserted into the television signal 
(Courtesy Independent Broadcasting Authority) 
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Fig. 5 The character display. (Courtesy Independent 
Broadcasting Authority). 
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Fig. 6 An LSI teletext decoder. (Courtesy Mullard Ltd.) 
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One call. 
Your Mallory distributoti 
got them all. 
More than ever! 
Take the search and wait out of finding 

electronic parts. Go straight to your Mallory 
distributor, by phone or in person. 
Get to know the convenience and economy 

of simplified single-source buying. To deliver 
exactly what you want in parts, quality, and 
quantity. Immediately from stock on hand, or 
in most cases within 24 hours from the factory. 
Your Mallory distributor goes all out for his 
Number 1 VIP.. .you. Get in touch with him 
soon. Mallory Distributor Products Division, 
Mallory Components 
Group, Box 1284, 
Indianapolis, Indiana 
46206. (317) 636-5353. 

( Film 
Capacitors 

40* 

Single 
Controls 
with Plug-in 
Shafts 

MALLORY 
ELECTRICAL ELECTRONIC GROUP 

EMHART 

Circle No. 115 on Reader Inauiry Card 
See us at the EDS Show May 1, 2, 3, 
Booths H-11 to H-17 and 1-12 to 1-18 



Automatic tint 
control 
Flesh-tone correction 

Here are some of the why's 
and how's of transmitted tint 
error and the means by which 
its effects are minimized at 
the television receiver. 

By Paul Shih 

Changes in color from time to time in 
television pictures as one switches 

stations or when the program materials 
change have been well-known since 
color television came into being a little 
more than 20 years ago The color 

change comes in two forms, change in 
intensity and change in tint or hue. The 

problem arises partly from the fact that 
most television stations have difficulties 

in transmitting technically correct color 
signals at all times. When one thinks of 

the number of cameras, film chains, tape 
recorders, microwave links and other 
equipment that may be used in 

broadcasting, disturbances to the 
precise color phase relations caused by 

a minor malfunction in the complicated 
system must be anticipated. An even 
more disturbing effect on the precise 

color transmission is due to the fact that 
errors are introduced when the sync and 

the color burst are reinserted in 
reprocessing the signal at the point of 
transmission. The phase and amplitude 
relationships of the reproduced signal 
may be different from the originating 
source, making precise transmission of 
color signals difficult. 

One inconvenient way to compensate 
for the station transmission errors in 
order to obtain correct color pictures 

would be for the receiver user to adjust 
the color and tint controls on the set 

frequently. Actually there is nothing 

0  il3 
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BY 
77' 
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IlluF I-193 1 

Fig. 1-Color-Phase Relation 

wrong with the set under this condition: 

therefore, the broadcasting industries 
have been trying to reduce the 
transmission errors for years. There 
have been a number of experiments 

conducted to find a solution for 
eliminating the errors. The experiments 

started first with the Vertical Interval Test 
(VIT) signal to reduce the video chain 
transmission error and continued with 
the Vertical Interval Reference (VIA) 
signal to correct the processed signal 
before transmission. In 1971, the Fcc 

required all television stations which 
have remote operation to originate and 

use the VIT signal. Later, in 1975, the 
FCC also adopted the specifications for 
the VIR signal as recommended by 
Electronic Industries Association (EIA). 
In the near future, when all television 
stations use the VIA signal for more 

precise control over the color signals 
they broadcast, a television receiver 

equipped with a VIA-controlled color 
system will require no color or tint 

adjustments during normal viewing. 
General Electric Co. began to 
incorporate the 'VIA broadcast 

controlled" color system into some of 
their 1977 and subsequent line color 
chassis. A detailed description of the 

I (FLESH-TONES) 

THE YELLOWISH 
COLOR IS SHIFTED 
TOWARD 

RECEIVED 
YELLOWISH 
COLOR 

B Y 

INCREASE IN 
DEMODULATION 
ANGLE 

Fig. 2-Tint correction by Increasing the 
Demodulation Angle 

system was presented in the August, 
1976 issue of ET/D. 

While not all the television broadcast 
stations use the VIA signal at this time, 

the usual method of dealing with the 
problem of color changes has been to 
incorporate some sort of automatic 
chroma control circuits into the receiver. 

There are two types of circuits being 
used—the automatic color (intensity) 
control (ACC) and the automatic tint 

(phase) control (ATC). The ACC 
maintains constant color intensity, 
whereas the ATC keeps hue from 

changing from time to time. 

Automatic color control 

The ACC is actually another "AGC" 

function for the chroma section. At first, it 
would appear that the ACC is not 

needed because the AGC system in the 
AF and IF sections should maintain the 

chroma signal along with the Y-signal at 
a constant level. However, the chroma 
signal sidebands may vary in magnitude 
independently of variations in the video 
signal due to slightly different 

propagation effects on the two signals 
which are separated by a distance of 
3.58MHz in frequency. It is, therefore, 
desirable to incorporate an ACC system 
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SYLVANIA ECG' 
SEMICONDUCTOR GUIDE 

HELPS SOLVE GE 
AND RC M PROBLEMS. 

No one knows better than 
Sylvania that the show must 
go on. So when a faulty semi-
conductor in any brand of 
home entertainment product 
turns into a showstopper, it's 
Sylvania to the rescue. Our 
ECG semiconductor guide 
is the most used, and useful, 
guide in the industry. It makes 
it easy to replace any ailing 
performer with an ECG semi-
conductor that will get the 
show back on the road. 

When it comes to replace-
ment parts the right place to 
come is Sylvania. Your Sylvania 
distributor carries a complete 
line of ECG semiconductors, 
picture tubes, receiving tubes, 
and test equipment designed 
to make any brand work like 
it's brand new. 
Sylvania. The easy way to 

get even the hardest part. 

SYLVANIA 
ECG is a registered trademark of GTE Sylvania 



Fig. 3-A Simplified Block Diagram of Chroma Module MCC001 
Used in RCA CTC74 & CTC81 Chassis 

PHASE DETECTOR 
OUTPUT 

\ CONDUCTION ANGLE OF 
THE MODULATOR 
OR CONTROL RANGE WITH 
THE OFFSET BIASI 

DC OFFSET BIAS 

RELATIVE PHASE 
POSITION OF THE 
CHROMA SIGNAL 

Fig. 5-DC Offset Bias Limits Tint Correction 
to Colors Near Flesh-tones 

ACCEPTABLE 
FLESKTONE RANG 
WITH ETC 

YELLOW 

BURST 

GREEN 

RED 

OVERALL CORRECTION 
RANGE 

-a 

BLUE 

NO CORRECTION 

Fig. 6-Tint Correction Range 

to make sure that the chroma signal is 
maintained at a constant level at all 
times. The basic principle of ACC is 
similar to that of AGC; thus its operation 
is not detailed here; this article is 
devoted to the description of the more 
intricate automatic tint (phase) control 
systems. 

Color-phase relationship 

In color transmission, different color or 
hue is transmitted by means of phase, 
whereas saturation of the color is 
transmitted in terms of magnitude. Any 
color may be represented by a vector 
having a certain length and a certain 
angle with respect to the reference burst 
(Fig. 1). For example, red is represented 
by a radial line drawn from the center 
having an angle of 77 degrees from the 

COLOR 
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Fig. 4-A Block Diagram of IC2 Chroma 
Demodulator 

burst, while blue has an angle of 193 
degrees. 
The vector representing a color may 

be broken into two subcomponents 
along any two axes. In the standard 
color transmission, I and Q are the two 
axes being used. The "I" axis, having an 
angle of 57 degrees, corresponds to a 
vector of human flesh-tone color, and 
the "0", at (57 + 90) = 147 degrees, 
coincides with a vector having a color of 
magenta. 

Modulation and demodulation 

The transmitted color signal is 
generated by means of a quadrature 
modulation process in which I and 0 
components of the color signal are used 
to modulate the "I", in phase subcarrier, 
and the "Q", quadrature phase 
subcarrier, in two separate modulators. 
The color signal is recovered in the 
receiver by two demodulators with a 
phase shift of 90 degrees or more 
between their reinserted subcarrier 
inputs. Demodulation may be performed 
along the "I" and "0", R-Y and B-Y, or 
any other two axes; it means that the 
reinserted subcarrier may be at any 
fixed angle with respect to the 
transmitted burst as long as the original 
signal can be reconstructed from the two 
subcomponents. 

Phase shift 

When a color signal is transmitted at the 
television station, its two I and Q 
subcomponents along with a sample of 
subcarrier burst will be received. If there 
is an unintended phase shift between 
the transmitted reference burst and the 
transmitted color subcomponents, the 
reconstructed signal vector in the 
receiver will have a different phase 
angle with respect to the burst than the 
original. The result is that the original 
color will not be reproduced correctly; 

the intended hue will be changed. 
The change in tint or hue often goes 

unnoticed in the blue-green color region 
but becomes very objectionable in the 
flesh-tone color region. Due to this 
different reaction toward change in the 
color of a human face and that of a tree, 
most ATC circuits are designed to 
correct tint change in the flesh-tone 
color region only. 
Most ATC circuits introduce some 

form of over-all color distortion 
because they limit the color range for red 
and yellow and also shift the phase for 
colors not in the yellow-orange-red 
region. Nevertheless, the ATC does 
bring flesh-tone closer to the ideal hue; 
few people are actually concerned 
about or aware of this distortion. 

How ATC works 

Magnavox in 1970 introduced the first 
automatic tint control circuit which 
corrected color errors in the 
yellow-orange-red region. The circuit 
consisted basically of a yellow gate, a 
red gate and a solid state switch which 
amplified and phase shifted the off 
flesh-tone color signal. The 
phase-shifted chroma signal was then 
added back to its original to cancel the 
phase error for the desired flesh-tone 
color. 
Another common method used to 

automatically correct tint errors involves 
reducing the "0", B-Y or blue 
component or increasing gain for red or 
the "I" component in the demodulator or 
subsequent driver stages. In a R-Y/B-Y 
demodulation system, an equivalent 0 
component is reduced by matrixing 
the R-Y and B-Y components in the 
right ratios. When the gain or 
attenuation for the signal components 
mentioned above is correct, 
green-yellowish or reddish colors are 
shifted toward the flesh-tone color and 
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You'll find MORE 
of what you want 
in Sprague NNE m 
capacitors 
MORE Types • MORE Ratings 
MORE Quality • MORE Value 
Sprague 0-LINE Capacitors are on display for 

self-service purchasing at leading electronic dis-
tributors. The buying is easy because you can see 
what's available . . . without waiting, without ask-
ing, without searching . . . all pertinent information 

Capacitor Type 

is clearly spelled out on attractive. color-keyed 
Blister-Pak packaging, which keeps capacitors 
visible while protecting them from moisture and 
dirt. 0-LINE Capacitors give you a broad choice of 
popular. frequently-needed types and ratings: 

Axial-Lead 
Electrolytic 

Vertical-Mounting 
Electrolytic 

Vertical-Mounting 
Film 

Resin-Coated Solid 
Tantalum 

General-Application 
Ceramic 

Epoxy-Dipped 
Mica 

Number of 
Ratings 

62 

33 

63 

31 

65 

17 

Capacitance 
Values 

.47 to 15000 /IF 

.47 to 4700 'IF 

.0010 to .47 /IF 

.1 to 680 p F 

5 pF to 3.3 /IF 

10 to 1000 pF 

Working 
Voltage Range 

0-6.3 to 
0-450 V 

0-16 to 
0-630 V 

0-100 to 
0-1600 V 

0-3 to 
0-50 V 

0-25 to 
0-1000 V 

0-500 V 

For detailed definition of types and ratings available, write for a copy of Q-LINE 
Capacitor Listings to Sprague Products Co., Distributors' Division of the Sprague Electric Co . 
65 Marshall St., North Adams, Mass. 01247. 

Where MORE is more than a promise. SPRAGUE' 
Circle No. 127 on Reader Inquiry Card 

THE MARK OF RELIABILITY 

a subsidiary of OK Technologies 



WHY CUT? 
WHY STRIP? 
WHYNOT 

WIRE 
WRAPPING 
TOOL 

• AWG 30 Wire 
• .0213" Square Posts 
• Daisy Chain or Point To Point 
• No Stripping or Slitting Required 
JUST WRAP — 
• Built In Cut Off 
• Easy Loading of Wire 
• Available Wire Colors: 
• Blue, White, Red & Yellow 
PATENTED U.S.A. 
FOREIGN PATENTS PENDING 

JUST WRAP TOOL WITH ONE 60 FT. ROLL OF WIRE 
co  

BLUE 
WHITE 
YELLOW 
RED 

PART NO. 

JW 1 B 
JW 1 W 
JW I Y 
TYV I R 

U.S LIST PRICE 

$14.95 
14.95 
14.95 
14.95 

REPLACEMENT ROLL OF WIRE 50 FT 
BLUE 
WHITE 
YELLOW 
RED 

RJVVB 
RJW W 
RJWY 
JW   

JUST WRAP -UNWRAPPING 'TOOL 

$ 2.96 
196 
2.96 
/96 

jtnv  $ 149 

• Minimum billings $25 00, add shipping charge 
$2 00/New York State residents add applicable tax 

colc 
OK Machine & Tool 

Corporation 
3455 Conner St, Bronx, N Y 10475 US A 

Tel ( 212) 994-6600 Telex 125091 

magenta or purplish colors are shifted 
toward the red. 
Increasing the demodulation angle 

between the two demodulation axes, is 
one more way to bring about color 
correction in the flesh-tone region. For 
example, widening the demodulation 
angle by increasing the phase lag for 
B-Y with respect to R-Y has the same 
effect as decreasing the angle between 
R-Y and -(B-Y) axes. With this phase 
angle arrangement, any color near the 
yellow region will be shifted toward the 
"I" or flesh-tone color region (Fig. 2). 
However, for an off flesh-tone color 
falling in the reddish color region, 
widening the demodulation angle by 
decreasing the phase lag for R-Y with 
respect to the burst tends to shift the 
color toward orange or the flesh-tone 
color. 
Most automatic tint control systems 

used today employ basic principles 
similar to those mentioned above, in 
their control actions, but they make use 
of customized integrated circuits as 
major active components. Each system 
works a little differently from the others, 
but all attempt to achieve the same goal 
of bringing the variable tint under control 
automatically. The operation of one 
well-known color system, RCA's 
ColorTrak automatic tint control system, 
will be described. 

RCA ColorTrak 

The most important operating feature of 
RCA's ATC system is the controlled 
deviation of the "I" subcarrier phase 
from its nominal value by an offset 
modulator for minimizing flesh-tone 
errors but without an accompanying 
disturbance to "Q" demodulation 
fidelity. The system, used in chassis 
CTC 74, CTC 81 and CTC 81AD, 
consists basically of IC2, Chroma 
Demodulator, working in conjunction 
with Id, Chroma Processor, on 
Chroma Module MCC001 or MCCOO1A 
and a number of passive components, 
including a tint range control R17 and a 
customer tint control R4204 (Fig. 3). The 
customer tint control and a customer 
color control are not used in chassis 
equipped with Direct Address Package 
(DAP), such as CTC 81AD. Instead, the 
color and tint control functions are 
carried out by solid state circuits in the 
remote Command Module and activated 
by push-buttons "C" and "T", "Up" and 
"Down" on the Control Center. 
The chroma signal from MCK001 IF 

module enters the Chroma Processor 
IC1. With an input also of horizontal 
keying pulses, IC1 performs chroma 
continued on page 55 
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Get the best selling 
line in the business! 
Channel Master 

fis 

SPARTAN AMPLIFIERS 
and the broadest selection of home 

ANTENNA SYSTEMS EQUIPMENT in the industry! 
Channel Master's Spartan Amplifiers are a com-
plete line of outdoor signal boosters, designed to 
meet the entire spectrum of TV and FM reception 
needs. They cover everything from 300 ohm 
Deep Fringe VHF/FM to 75 ohm High Input 
F, and they all display the same superior 

engineering and technology that has made Chan-
nel Master famous. Backed by Channel Master's 
Antenna Systems Equipment, Spartan amplifiers 
represent the ultimate in performance and de-
pendability. 

Different areas, different stations and different 
sets all add up to customers with different 
reception needs. That's why Channel Master has 
developed ASE, Antenna Systems Equipment, 
a versatile group of reception components that 

will let you match your customer's needs exactly. 
The ASE system gives you all the pieces, both 
actives and passives, every piece quality-engineer-
ed and feature-oriented for superior Derfor mance 
and trouble-free installation. 

Channel Master Spartan and ASE—get the com-
petitive edge! 

NEW! Couplers, Joiners, Separators and Rejection 
Filters with newly designed housings and packag-
ing. Ask your Channel Master distributor for 
them today. 

Channel Master 
Division of Avnet, Inc., ETD1279, Ellenville, New York 12428 
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Microprocessors 
part VI 
Peripherals 

Article six of the author's 
continuing series discusses in 
some detail the concept of 
peripherals—those 
input/output devices 
"connected" to the MPU, how 
they work, and without which 
the MPU would be nothing 
more than a deaf-mute. 

By Bernard B. Daien 

The word "peripherals" as used in 
computer technology has its roots in the 
common English word "peripheral," 
meaning on the edge, or boundary or 
something. If you visualize the MPU as 
the core of a computer (or controller), 
then the various things which we add on, 
such as interface devices, terminals, 
and displays, are between the MPU and 
the outside world . . . therefore they are 
on the boundary of the MPU, and are 
peripheral to it. The word "peripheral" is 
a very general word, covering a wide 
variety of devices, and is a label that can 
be applied to almost anything that ties 
onto the MPU. . . a fact that lends itself to 
some confusion! 
The MPU often communicates with an 

assortment of peripheral equipment, 
including teletype machines and 
keyboards. The MPU has to be able to 
accept information from them and output 
information to them. 
In order to communicate with differing 

signal sources, "interface devices" are 
often necessary. These interface 
devices will be discussed shortly, but 
first we are going to look at the actions 
which take place inside the MPU, in 
order to communicate with peripherals. 

In order to transfer a data word from 
an "input," (including interface devices), 
to the MPU, it is first moved into an 
accumulator (or a general purpose 
register). The data word can then be 
transferred into memory, or another 
register, depending upon what is to be 
done with it, in accordance with the 
"INPUT" instruction. 
In order to transfer a data word from 

the MPU to an external device, the word 
is first transferred to an accumulator (or 
a general purpose register functioning 
as an accumulator). When the 
"OUTPUT" instruction is executed, the 
word is transferred from the accumulator 
to the appropriate external device. 
As you can readily appreciate, this 

intermediate step of transferring 
information into, then out of, an 
accumulator, takes extra time to 
execute, and therefore slows the 
operation of the MPU. In certain cases, 
where speed is essential (and it 
frequently is), there is a means provided 
for going directly into the memory banks 
of the microcomputer. This will be 
covered later on. 

Control and interrupts 

By now you know that the programmer 
enters his instructions in two parts, or 
"fields." One is the "op code" which is 
the "instruction" word, indicating what is 
to be done. The other is the "operand," 
usually data. Thus we have one 8 bit 
data word, and one 8 bit instruction word 
stating what you want to do with the 
data. Notice that the term "instruction" is 
used in two ways. The program is a 
series of statements, or "instructions," 
entered by the programmer. Each 
"instruction" entered, has two parts, one 
of which is labeled the "op code" and is 
also an "instruction," but in a different 
sense. So we are dealing with two 

different uses of the word "instruction," 
and you can only tell which one we are 
talking about by the context ... (back to 
the old confusing "buzz words" of the 
business again.) 
When an instruction is completed 

(executed), we term it an "operation." 
Where do "input" and "output" 
instructions originate? They fall into 
three general categories, "programmed 
I/O," "I/O interrupts," and "direct 
memory access (DMA)." 
Programmed I/O operations are 

performed in accordance with the steps 
in the program, as entered by the 
programmer. The peripheral devices 
(there may be several), are controlled 
by control signals from the MPU. The 
MPU selects the desired peripheral out 
of the several different peripheral 
devices in the system, ascertains 
whether or not it is ready to handle 
information, and then proceeds to use it. 
If the peripheral desired is not able to 
handle information at that time, a signal 
is generated, which tells this to the MPU. 
The MPU may have to wait until the 
desired peripheral can handle 
information, and does this by storing the 
information in memory until the correct 
conditions exist for information transfer 
in accordance with the programmed 
instructions. 

Interrupts 

An "I/O interrupt" on the other hand is 
initiated by a signal generated by a 
peripheral. When the MPU receives this 
signal, it finishes the operation in 
process at that instant, then turns its 
attention to the peripheral requesting 
attention, before proceeding further. 
The status of the various registers at the 
instant of interruption, is "popped" into 
the stack (as described in an earlier 
article in this series). Thus, in an "I/O 
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Fig. 1 A block representation of the architecture for 
Motorola's MC6821 Parallel Interface Adaptor. 

interrupt" the peripheral exercises 
some control over the MPU. This 
"interrupt" procedure makes it possible 
for the MPU to handle several I/0s, 
keeping busy, instead of handling only 
one I/O, and sitting idle a great deal of 
the time. 
"Direct memory access" (DMA) is a 

totally different kind of I/O operation, 
since data bypasses the intermediate 
steps of going through an accumulator 
(part of the CPU). Data is directly 
transferred between the memory, and 
the peripheral, which makes the name 
self explanatory. Although DMA is very 
useful for high speed data transfer, it has 
certain disadvantages. Even though 
DMAbypasses the CPU, the CPU is not 
available for other program executions, 
since the memory is in use. What we are 
saying is that DMA avoids using the 
MPU accumulators, thus eliminating 
steps which consume time. 
While we are talking about 

"interrupts," an interesting point arises. 
Many MPUs make provisions for at least 
two types of interrupts . . . one is a 
"request for interrupt" (IRO), which may 
either be acted upon, or ignored, by the 
MPU. The other class of interrupt is the 
"non-maskable interrupt" which cannot 
be ignored. When a non-maskable 
interrupt (NMI) is received by the MPU, it 
clears its registers by popping them onto 
the stack. After finishing the operation in 
process it then proceeds to handle the 
information from the peripheral 
generating the NMI. 
There is a very good reason for doing 

all of this. You must keep in mind the fact 
that the MPU moves information in 
millions of operations per second. It is 
capable of handling a variety of inputs, 
and outputs, apparently simultaneously. 
Actually, it handles each in turn, sharing 
its time between them. If you think of a 

Comparison Chart for Some Popular MPU's 

Make and 
Model MPU Clock 

Number of 
Instructions 
in Set 

Number and Types 
of Internal Registers 

8080 
T.I., NSC.. 
NEC. AMD. 
Intel 

500KHz 
2 phase 78 

Accumulator, instruction register, 
6 general purpose 8-bit, 
16-bit program counter. 
16-bit stack pointer, condition code. 

6800 
Motorola, AMI. 
Fairchild, 
Itachi 

1MHz 
2 phase 72 

2, 8-bit accumulators, instruction 
register, 16-bit stack pointer, 16-bit 
program counter, 16-bit index 
register, condition code register. 

Z80 
Zilog, 
Mostek 

4MHz 
1 phase 158   

2 accumulators, 12 general 
purpose, 2 index registers. 
 interrupt address register. 
program counter, stack 
pointer, 2 status :egisters, 
memory refresh mgister. 

Fig. 2 A comparison chart for some of the more popular types of 
MPUs on today's market. 

teletypewriter generating several pieces 
of information per second, you can see 
that many peripherals are very slow by 
comparison with the MPU. What the 
MPU designers have done is to set up a 
system so that a peripheral that needs 
immediate attention can get it, while 
other peripherals wait. Each gets a 
share of the MPUs attention, on a priority 
basis. When things are slow, the low 
priority peripherals get their share of 
attention. Of course waiting may mean 
only a few milliseconds, and often 
memory holds information, so that none 
is lost. By this means the utility of the 
MPU is greatly increased. 

Ter minology 

It should be noted that the above 
abbreviations, such as IRQ and NMI are 
quite common, but some literature uses 
other abbreviations for the same 
functions, (depending upon the make 
and model of the MPU). The reader will 
have to adjust to these variations. .. but 
the important thing is to understand what 
happens, and why. Since each MPU has 
somewhat different mnemonics in its 
instruction set for use in programming, 
MPU technicians understand, and have 
become accustomed to, this lack of 
uniformity. 
One of the most frequently 

encountered I/O devices is the 
"terminal." A terminal consists of a 
keyboard with alphabetic letters, 
decimal numbers, punctuation, and 
special symbols. The terminal also has 
some sort of display for readout, such as 
a cathode ray tube, or some form of 
printer. A teletypewriter is one kind of 
terminal, but has tbe disadvantages of 
being quite slow and mechanically 
complex, and is expensive. 
It should be noted that many MPU 

basic kits come with a "keyboard," 

which is not to be confused with a 
terminal. Such keyboards usually have 
decimal numbers, and capital letters A 
through F, to permit programming in 
hexadecimal. In addition there may be 
one or two other letters or symbols as 
required for programming the particular 
make and model of MPU . . . but they do 
not have a complete keyboard with all 
decimal numbers, 26 letter alphabet, 
punctuation, and symbols, as in a true 
terminal. The "readout" on such 
rudimentary keyboards is usually a 
small LED (light emitting diode) display, 
using seven segment numerals also 
capable of forming the letters A through 
F and certain special symbols ... again, 
not a full readout. Since such keyboards 
are limited to hexadecimal 
programming, they cannot be used for 
anything other than machine language 
(a severe handicap). 

More I/O instructions 

Up to this point the only I/O instructions 
considered were those that said "Accept 
this input," or, "Deliver this output." 
These are the most basic of the I/O 
instructions, but others are also 
necessary to control, or test, the 
operations and status of peripheral 
devices. Let's look at some of them now. 
Remember, several peripherals are 

often used with a MPU, thus it is 
necessary to select tne desired 
peripheral before executing an input or 
output operation. A method of doing this 
is by assigning an address to each 
peripheral, just as is done with memory 
addressing. By programming the proper 
address, we can select a peripheral, just 
as we select a desired word stored in a 
specific memory location (address). 
But there is more. What if the 

peripheral selected is not ready to 
accept, or output, information at the 
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moment? In order to ascertain this, the 

MPU can generate a test signal, in 
accordance with instructions. The test 
will indicate to the MPU whether the 

peripheral addressed is ready for 
inputting, or outputting, in which case 

the MPU may be programmed to wait 
until the peripheral indicates a "ready" 

status. Some MPUs interrogate, or 
"poll" peripherals, in sequence, and 

therefore continually monitor the status 

of all the peripherals! 

When a slow peripheral, like a 
teletype machine, is employed, the 

MPU can actually take inputs from the 
teletype, and in the spaces between 

signals, handle another peripheral, so 
that both seem to be inputting at the 

same time. Actually they are time 
sharing the MPU. The same procedure 
can be used in outputting. To get a better 
"feel" for this, remember that a high 

speed mechanical peripheral may take 

milliseconds per operation, while the 

MPU takes only microseconds. . which 
indicates that the MPU is a thousand 
times faster! 

I/O addressing 

As noted earlier in this article, a 
peripheral is selected by addressing it. 
The I/O device address is also known as 

the "port address," and may be an 8 bit 
or 16 bit address, as is the case with 

most modern MPUs. One common 
method of port addressing treats I/O 
devices as if they were memory 
locations. A memory address word is 

used to identify each I/O tied into the 
data bus. This method is known as 

"memory mapped '0.' Another method 
uses special input and output 

instructions which contain the port 
address ... the first byte is the op code, 
and the second byte is the address. 
At this time we can make an 

observation about addressing. You 
already know that most MPUs use an 8 

bit word, and that the memory has a 

sequence of storage locations for those 

8 bit words (which can be either data 
words, or instruction words). If a data 
word is limited to 8 bits, the largest 

number that can be stored is 255, 

because an eight bit word has only 256 
possible combinations, starting with 
zero. In order to store numbers larger 
than 255, additional memory storage is 

used. Thus two 8 bit locations can store 
a total of 16 bits. (It is customary to 

assign two sequential memory 
locations.) 

When the MPU handles this data, it 
will process it 8 bits at a time. We were 

RCA's 1980 
SK Guide puts 
Sylvania ECG* 
in its place. 

You'll find the comparable ECG 
number right along with the SK 
number for the second year in a 
row in RCA's new SK Solid State 

Replacement Guide. 

talking about data, but PROGRAM 

"instructions" are handled the same 
way, with up to three 8 bit words being 
used. (Remember, the word instruction 

means an entry in the program, and also 
can be used to denote the op-code kind 

of instruction!). Thus three words can be 
used in a program instruction, the first 

being the op-code, and the second and 
third 8 bit words forming a 16 bit 

address. More commonly a program 
instruction consists of two 8 bit words, 
the first being the op-code, and the 
second an 8 bit address. (This gets you 
started on your first step towards 
programming.) 

Other models 

Obviously you realize now that there are 
several kinds of addressing modes . . . 

some have been discussed here. A 
variety of addressing "modes" (which is 

what we are talking about), makes a 

microcomputer more useful, and faster, 
which is another way of saying "more 
powerful. - Although the description 

makes the MPU sound more complex, 
the end result is actually a simplification 
of the internal processing, since the 
programmer can specify more efficient 

operations. 
Earlier we discussed serial and 

This bit... 
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parallel format, and the Asynchronous 
Communications Interface Adapter 
(ACIA), one of many interface devices 
used with MPUs. Now, another such 
device . . . 
The Peripheral Interface Adapter 

(PIA) connects to the 8 bit bidirectional 
data bus, along with the ROMs and 
RAMs, and uses the bus to accept 
outputs from, and deliver inputs to, the 
MPU, in the parallel 8 bit word format 
which the MPU uses internally. 
The PIA also connects to two, 

independent, 8 bit buses, going to 
peripherals. This means that the PIA can 
handle 16 bits from the outside world, 
and deliver them in two 8 bit words, 
sequentially, to the MPU. Or, since the 
PIA is bidirectional, it can take two 
consecutive 8 bit words from the MPU, 
and deliver them to two independent 8 
bit lines connecting to peripherals. Or 
any combination of the above! As with all 
such devices, the PIA uses internal 
registers to accomplish this. Referring to 
Figure 1, the PIA (a Motorola MC6821), 
has two independent, identical sections, 
commonly labeled "A" and "B." Each 
section has a control register, a data 
direction register, and a peripheral data 
register. 
The peripheral data register does 

what its name implies, stores data 
moving between the peripherals and the 
MPU, and vice versa. 
The data direction register stores the 

information which tells the PIA whether 
the peripheral lines are going to be used 
for inputting, or outputting, and which 
ones are to be so used. 
The control register is tied into four 

lines on a control bus system, which 
permits the MPU to control the PIA. 
Since this is an 8 bit register, the 
remaining bits are also able to handle 
the interrupt signal functions. 

The ACIA 

As you can see, the PIA interfaces 
between peripherals using an 8 bit 
parallel format (or 16 bits by using two 8 
bit words), and the MPU (which also 
uses an 8 bit parallel format). The ACIA, 
in contrast, interfaces between a serial 
format single line, and the MPU. Both 
can be controlled by signals from the 
MPU, and both have interrupt capability, 
and of course, both accomplish their 
tasks by means of internal registers. 
Each offers an advantage for certain 
uses . . . for example, if we wish to 
transfer data over long distances, the 
ACIA permits us to use the telephone 
lines. Without the ACIA we would need 

eight wires to accommodate an 8 bit bus 
for parallel format! (llie PIA handles 
information faster than the ACIA by 
using 8 bit parallel format.) 
Frequently in this series you have 

been cautioned that there is a lack of 
standardization in MFU architecture... 
that the same register, for example, may 
have a different name, depending upon 
the use to which it is put, or upon the 
make and model of MPU. Figure 2 
shows a comparison between some 
established MPUs, ad is self-
explanatory. It is used to demonstrate 
why we are stressing concepts, 
instead of details. Each MPU is 
significantly different from the others 
in architecture, yet all are sufficiently 
alike, in function and concept, that a 
technician conversant with MPU theory 
can quickly master them. 

Summary 

This article discussed peripherals, 
including some common interface 
devices. Input and output operations 
were covered, along with interrupts, and 
I/O addressing and control. A brief 
comparison was made, of some of the 
features of popular MPUs, in order to 
emphasize the "concept" approach 
used in this series. Ire 
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Yamaha's 
newest high end 
tuner 
A look at the T-2 

You'll find some unique 
circuits inside this compact 
state of the art unit, including 
an automatic eignal quality 
sensor and one for 
electronically emphasizing 
sensitivity or selectivity as 
noise conditions require. For a 
detailed review, read on. 

By Geoffrey L. Power* 

From the cat's whisker to the cat's eye, 
the vernier dial to the slide rule, tuning in 

a broadcast station was often times a 
difficult and unpredictable procedure. 

With today's electronic tuning it is now 
almost totally automatic and nearly 
perfect in preciseness. Although some 
of us may feel a certain amount of 

nostalgia for the mystery and mystique 
almost totally automatic and nearly 

perfect in preciseness. Although some 
of us may feel a certain amount of 
nostalgia for the mystery and mystique 
of the old methods, the actual 

performance of most tuners on the 
market today far outweighs any lost 

there you have it. Tuned in, locked on, 

and digitally displayed. 
Digital displays seem to be an ever 

increasing part of our life. Nowhere is 
this more obvious than in the consumer 

electronics field. 
Audio products in particular in the past 

year have shown an increased tendency 
to adopt this type of display, particularly 

for showing tuner frequency. Although 

once reserved for the "top" end of most 

'National Service Manager, Yamaha Audio Division 

Fig 1 The 7-2 

Fig. 2 Serviceability of the T-2 is excellent. 
Removal of bot•om panel exposes main 
test point and adjustment slugs. 

manufacturers lines, digital displays are 
now being incorporated in receiver lines 

and lower priced tuners. At the recent 
Wirter Consumer Electronics Show .n 
Las Vegas almost all of the major 

manufacturers of stereo components 
offered new models incorporating digital 
displays. 

Digital technology is also branching 
into not only displays but preset logic 

controlled tuning and automatic staticn 
selection. However, displays are still the 
most active area of development to data. 

The Yamaha T-2 Tuner, at a 
suggested retail of $750.00, is an 
excellent example of a high end 
professional quality product 
incorporating digital display with the 

more traditional slide rule dial scale. The 
styling approach is a slim, classic, 
design modeled to match Yamaha's 
other professional top of the line 

components. The front panel is 
elegantly simple with a minimum of 

controls. 
Power is provided by the elongated 

push-button on the lower left corner. Tt-e 
Rec-Cal button activates a built in 

333Hz tone generator set at a level 
equal to 50% modulation for precise 
setting when recording from FM. The 
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Blend button allows the user to override 

the automatic blend feature which 

reduces hiss or noise under poor 
reception conditions. A Mode switch 

allows the user to override the normal 

stereo function when mono reception 

would improve listenability. The 

MUT OTS switch offers the listener a 
choice of defeating the optimum tuning 

circuits that limits the reception of 

stations to only those with adequate 

signal conditions. Placing this switch in 

the Off/Multipath position allows the 
listener to hear any station regardless 

of quality. The /.F. Mode switch 

provides automatic DX (distance) 
reception when signal condition 
deteriorates or a local mode for stronger 

signal areas. The R.F. Mode switch 
offers the user a choice of either High 
Sensitivity for maximum signal pulling 
power or High Selectivity when 

crosstalk or adjacent signal distortion 
is a problem. 

The two tuning meters indicate signal 
quality and center tuning respectively. 
The station window is the digital display 

indicator. This display is normally dark 
until the station is locked in by the 
optimum tuning circuits, then the station 
frequency will appear in the window. 
When theMUT/OTS switch is in the off 

position the display window will remain 

on continuously. Tuning is 
accomplished via the large tuning knob 

at right. A heavy fly-wheel inside the 
chassis lends a positive feel to the tuning 

action. Three LEDS at the right end of 
the dial scale indicate reception status. 

Basic construction 

The layout and construction of the T-2 

are unique. The faceplate and top of the 
T-2 is actually one single section of 

thick aluminum extrusion with a smooth 
black anodized finish giving the product 
the look and feel of substance and 
quality although adding to its weight (15 
lbs.). Serviceability is extremely good 
since removal of the metal bottom cover 

(6 screws) allows full access to all 
circuitry. (See Fig. 2.) The main circuit 
board is in full view with reference 

designations and adjustments clearly 
identified. The front end RE pack is 
enclosed in a separate shielded 

enclosure and sits next to the post amp 
and digital counter module which can be 

removed by unplugging (4) connectors. 
The power supply, fusing, and dial 

stringing are all open and within reach. 
One caution that should be noted is 

that since the servicing technician will be 
working from the bottom of the unit and 
the top is not removeable, care must be 

taken to make sure that the unit rests on 
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Fig. 3 T-2 Specification sheet 

a soft, protected surface that is free of 

debris. Although anodized aluminum is 

a tough durable finish, scratches are 

permanent and cannot be removed or 
easily disguised. In addition, the owner 

of a $750 tuner tends to be perhaps a 

little more sensitive about the 

appearance of his purchase so extra 
care is advised. 

Circuitry 

The Yamaha T-2 is an ultra precise no 
compromise approach to FM reception. 

As can be seen from a brief look at some 
of the more significant specs. (See Fig. 

3), the T-2's obvious purpose is to 
receive and process stereo FM 

broadcast signals with maximum clarity 
and fidelity. It should be kept in mind that 
the digital display of tuned frequency is 
incidental to that objective. Although a 

precise readout of the station frequency 
is an excellent user convenience and 

has strong appeal, it has no significant 
relationship to the quality of the signal 

received or reproduced and,therefore, 
for troubleshooting purposes the digital 

circuit can be considered separate and 
apart from the FM circuitry. This is not 
always the case, since a few recent 
product introductions do involve 

synthesized digital tuning circuits and 
some logic control circuits. The T-2 has 
four major circuits (Fig. 4) not including 
the power supply which although fairly 

50' ,.,,,,80,, 19  Fs ar'E Canada'  21 iEurope, IC, 10 F E' s 
31 Drone, 5 ..nne 1/..0s • E Ds  e'en. 8l k F attos 
I V,,. 1111011.10, 
Models snmatsle tor 46 suns,  vollars and Oeluen/ 
1154 and Canada 1111, 6,0611,1 131,4 Othe, ate. 121.11 
41,5. tC10. 910(1 •••••• I: I 8 .391' s 11 1/4 

Frequency/Separation 

' • •• • • • - ••• 
, asuPtE llEss• • • • - 

. • •  • 

• .-- • • . • . • 
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elaborate, should not present any 
difficulty in understarding. 

The RF unit 

The RE unit tunes th•D desired 
frequency, then amplifies and converts 

the signal to the I.F. frequency (Fig. 5). It 

features a selectable reception mode 
controlled by a front panel switch and 
also supplies the sig ial to the display 

circuit. 
In the front end DI is used to switch 

the selectivity of a silgle tuning 
capacitor, while D2 is used to switch the 

gain of the first RE amplifier stage. 
When the RE MODE switch is in the HI 
SENSITIVITY position, - B bias is 
applied to both D1 ad D2, resulting in 
D1 being turned off while D2 is turned 
on. The single tuning capacitor trimmer 

TCA2 is thus floated from ground, 
resulting in a smaller resonance circuit 

gradient. And withD2 turned on, the TR1 
negative feedback is by-passed, 
thereby increasing the gain for higher 
sensitivity. 
If a -B bias is then applied. the D1 and 

D2 switching positions are reversed, D1 

turning on the D2 turning off. TCA2 is 
thus connected to ground to give the 

resonance circuit a steep gradient to 
improve the rejection of interference 

signals. And with D2 switched off, the 

amount of negative leedback is 

increased, thereby reducing the gain. 
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An Exciting New Parts Concept 
For In-Home TV Service. 

RCA has a better and more flexible system to help TV 
service people tailor their parts inventory to the types of 
chassis being serviced. The heart of the new system is a 
carrying case that we think is ideal. We call it the RCA 
Sidekick. 
Whether you're servicing in-warranty or out-of-warranty 

chassis, you'll find that the RCA Sidekick is your best 
friend when it comes to stocking and carrying the right 
RCA parts. 
Now it's no longer necessary to carry a separate kit for 

each new chassis. When a new RCA chassis comes out, you 
buy only those parts you don't already have. A handy RCA 
chart helps you cross reference parts by chassis usage. 
The RCA Sidekick holds 164 standard RCA part boxes — 

enough room for all the parts you'll need with plenty of 

room to spare. The large drawer has room for tools, hand-
book, drop cloth, etc. Everything you need is at your 
fingertips. 
The Sidekick can take a lot of abuse. It's made of strong, 

lightweight ABS plastic. The drawers can't fall out be2ause 
of a no-spill lock-in feature. 
No one else has anything like it. We're excited and we 

think you'll be too. For full information see your RCA 
Distributor or write to: RCA Distributor and Special 
Products Division, Deptford, New Jersey 08096. 

ReME Distributor and 
Special Products Division 



The total RF stage gain is 30dB in the 
HI SENSITIVITY position, and 27dB in 
the HI SELECTIVITY position. 

Buffer amplifier 
TR4 is employed to prevent the local 
oscillator from oscillating as a result of 
the signal applied by the mixer when a 
strong input is received, and also to 
amplify the local oscillator signal to a 
level sufficient for the mixer to operate 
normally. By keeping the mixer level low, 

and placing TR4 right next to the mixer, 
the effects of unwanted emissions from 
the local oscillator are eliminated. When 
using an RF stage which is not 
completely shielded as in the T-2 tuner, 
keeping the local oscillator output level 
as low as possible, and increasing the 
level right next to the mixer, is an 
effective way of protecting the mixer 
from the local oscillator emissions. TR6 
has also been positioned so as to protect 
the local oscillator from the effects of the 

=- Li- -› • 

clock pulse generator for the digital 
circuit board. TR4 has a similar gain. 

AFC 

Output signals from the discriminator 
are returned to the AFC terminals via a 
DC amplifier stage. If the discriminator 
potential varies in either direction 
(positive or negative) from zero, the 
voltage is applied to D3, resulting in a 
change in the capacitance of the D3 
varactor diode. The extent of the change 

BLOCK DIAGRAM 
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Fig. 4 The overall block diagram 
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Fig. 5 The front end schematic 
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Fig. 6 The I.F.-Auto DX section 

is determined by the voltage level, and 

subsequently alters the local oscillator 
frequency by a corresponding amount. 

Auto DX- Muting 

The IF auto DX-muting stage further 
amplifies the signal while at the same 

time removing unwanted interference. 
The mode switching feature 

automatically adds two additional filter 
stages for added interference 
suppression. 
In order to correct for any variation 

between different filters, impedance 
matching circuits of capacitors, 

resistors, and coils have been 
connected to the input and output sides 

of each ceramic filter. Consequently, the 
differential gain deviation within the 
passbands has been reduced to no 
more than 0.2dB. Also note that these 
filters have been readjusted by the 

differential gain direct-reading method 
when mounted in the tuner. 

LOCAL-DX switching 

The IF amplifier may be switched to 
LOCAL mode where emphasis is on 

audio quality with relatively little 
interference, or to DX where greater 

emphasis is placed on reduction of 

7 

STEREO 

(i0D213 

Muting 

o Digital 
L'') Post Amp 

interference (when the interference level 
is higher). 

When the IF MODE selector is 
switched to the LOCAL position. CF202 

and CF203 are by-passed, resulting in a 
selectivity of 55dB and an S/N ratio of 

85dB with 0.05% distortion and 55dB 

separation. When switched to the DX 
position, these 2 ceramic filters are 

included in the signal path, resulting in a 
very high selectivity of 100dB, 0.15% 

distortion, and separation of 30dB. 
When detuned, the LOCAL-DX 

switching circuit is held in the DX 
position, and the digital circuit and POST 
AMP circuit are muted. (See the "S 

curve in Fig. 7.) The signal component 
from the discriminator consists of noise 

only, and the (-) AGC voltage returned to 

the base of the meter amplifier TR23 is 
set to maximum level. 

There will consequently be no current 
flowing between collector and emitter of 
this transistor, and the signal quality 

meter will read zero. And since there will 
be no bias applied to the base of TR221, 
this transistor will turn off, and TR222 
turn on, thereby connecting the base of 

TR220 to ground to hold the switching 

circuit in the DX position. The collector 
potential of TR230 will be high at this 

• 

o MPX 

o +13 

SIGNAL TUNING 
QUALITY 

time, so TR227 will turn off, and TR228 
will turn on, thereby applying a bias 

signal to TR502 in the digital circuit 
and TR411, 412, 413, and 414 in the 

POST AMP circuit. The digital display 
will therefore turn off, and the POST 

AMP output will be shorted. Hence, 
there will be no sound. 
With TR220 turning off and the 

collector potential increasing, the DX 
indicator LED D205 will light up, and 
TR206 will be turned on to connect the 

LOCAL route to ground. The IF signal 
will therefore pass through the CF204, 
and CF203 narrow band filter. 

Since there will also be a high voltage 
on the base of TR223 (the LOCAL 
switching pulse generator transistor) 

this transistor will turn off. If the MUTING 
switch is turned off, the  B voltage will 
be applied to the base of TR228 via 
D208, thereby forcing the transistor to 
turn off. This will cut the muting voltage 

applied to the digital circuit and the 
POST AMP circuit, resulting in the digital 
display coming on and the audio output 
becoming audible again. 

Tuning to a station 

Upon entering the S-curve region, the 
level of noise components from the 
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Fig. 8 A block diagram of the phase locked loop circuit used in the T-2. The circuit is 

Fig. 7 "S" Curve  completely contained in one single /C chip. 

Reference signal 

VCO frequency divided signal   

Phase difference 0° 

Phase delay of 90° 

Phase delay of 180° 

Phase delay of 270° 

Output signal appears only when VCO output is (+). 

7\ 

Fig. 9 Signal reference charge for the PLL circuit 

discriminator is considerably 
decreased, resulting in the emitter 

potential of the meter amplifier transistor 
TR230 being increased. The signal 

quality meter will commence to deflect, 
and the DX level detector circuit TR221 

which had been held in DX mode will be 
turned on, and TR222 turned off. This, 

however, will not release the DX hold 
status. 
Although the DC level was zero when 

tuned away from the station (region 1), a 

DC potential appears at the 
discriminator output once the S-curve 
region has been reached. 
This DC potential is amplified by the 

wide band inversion DC amplifier (0205, 
and is then subsequently applied to the 

AFC for the tuning meter and RF stage, 
and also to TR224 and TR225 (the 
circuit which detects the tuning away 
from a station). 
Because of the decrease in noise 

/ 

level once the S-curve region is 

reached, the base of TR227 becomes 
biased in the negative direction, 
resulting in its being turned on, and 
TR228 being turned off, thereby 
terminating the muting status. At this 

stage, however, the desired broadcast 
will still be several 100KHz away, and 
the sound will still be considerably 

distorted. 
For example, when approaching a 

desired station at 99MHz 'rom the 
100MHz direction, the DC amplifier 

output will become positive the moment 
that TR227 base potential becomes 

negative (due to the sudden decrease in 
noise level).This positive voltage will 
then be applied to the emitter and base 
of TR224 and TR225 (the DC de-tuning 

point detector circuit). TR224 will 
consequently turn off, and TR225 turn 

on. And since the TR226 base bias will 
remain high, the muting will be 

(4-) voltage output obtained 

when averaged. 

Output becomes (+) (—) zero 

when averaged. 

(—) voltage output obtained 
when averaged. 

Output becomes (4-) (—) zero 
when averaged. 

terminated. 
The tuning meter will then swing back 

to center from the minus side as a result 
of the DC voltage comparison. 

When station is tuned 

When the desired station is tuned more 
accurately and region 3 is entered, the 
emitter voltage of TR230 will reach a 
maximum (as long as there are no 

interference signals) and the signal 

quality meter deflection will also indicate 
maximum level. 
The collector voltage will 

consequently be at a minimum level, 
and the LOCAL switching pulse 

generator transistor TR223 will turn on 
to commence generating positive pulse 
signals by 0230, D227, and D206. Since 
TR221 had already been turned on and 
TR222 turned off when in region 2, 
these pulse signals will be applied to the 
base of the DX switching transistor 
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TR220, resulting in it being turned on 
and TR219 being turned off. The TR219 
collector potential will consequently 

increase, thereby lighting up the LOCAL 

indicator, and connecting the DX route 

to ground by turning TR203 and TR205 
on. 

At the same time, TR227 will be 
turned on, and TR228 consequently 

turned off, thereby terminating the 
muting of the digital circuit and the POST 
AMP circuit. 

If there is interference even at the 

central tuning point, there will be 
considerable noise from the 

discriminator. And since the TR230 
emitter potential will be low, TR221 will 
be turned off, but leaving TR222 turned 
on. With the TR222 base connected to 

ground, the pulse signals generated by 
TR223 will also be shorted to ground. 
thereby maintaining the hold on the DX 
mode. 

If the interference signal is rather 
strong, or the antenna input signal 

extremely high, the high noise level will 

maintain a high potential on the collector 
of TR230, resulting in TR227 being 
turned off, and TR228 being turned on. 
which means the output will remain 
muted. 
If a signal of rather poor quality, or 

containing considerable pulsating noise, 
is received when tuning in LOCAL 

Fig. 10 The T-2's digital counting and display circuit 
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mode, the reduced TR230 emitter 

potential will connect the TR220 base to 
ground, thereby switching over to DX 

mode. Note that if the noise level should 
disappear after this, TR223 will not turn 
off and on again unless the muting circuit 

is reactivated. This means that there will 
be no LOCAL switching pulse signals 

generated, so there will be no automatic 

switch back to LOCAL mode from DX 
mode. 

Furthermore, D212 connected to the 
collector of TR223 is also connected to 

pin no. 10 of IC204 which has been 
designed to force the MPX into mono 
operation when tuning to and tuning 

away from broadcasting stations. Once 
the station is tuned,  B will be applied 
via TR223, resulting in a reverse bias 
being applied to pin no. 10. This pin will 
thus be raised to ground potential to 

switch back to stereo mode. 

PLL multiplex stage 

This stage basically decodes the 
processed IF signal from the detector to 
obtain the (L) (R) stereo signal (see Fig. 

8). 

Many FM tuners today employ a 

switching system in the MPX circuit, and 
these require synchronous switching 

with the broadcasting station in order to 
separate the left and right channel 
signals. To obtain this switching signal, 

Num ,  Su_A• 

,DIAN/ DISPL 

DC (MuTING VOLTAGE) 

- . a -  PALS SIGNAL 

TI MING PALS SIGNAL 

most tuners use a PLL (phase locked 

loop) circuit which compares and then 

"locks- the phase of an oscillator signal 
with that of a reference signal in order to 
obtain an accurate frequency. The basic 
operation is as follows: 
— When the power supply is turned 

on, or when a monaural signal is 
received, the VCO oscillates freely 
at a frequency around 76kHz. 
When a stereo signal is received 

the 19kHz pilot signal contained in 
the composite broadcast signal is 
applied to the phase comparator 
where it serves as the reference 
signal. 

—The 76kHz signal generated by the 

VCO is divided by 2 frequency 
dividing stages into a 19kHz signal 
which is also applied to the phase 
comparator. 

—The phase comparator then 
compares these two 19kHz signals 

and detects the presence of any 
phase difference between them. An 

output voltage signal is generated 
in proportion to the degree of 
difference in phase. (See Fig. 9.) 
This signal is then converted by a 

low-pass filter into a DC voltage 

signal which corresponds in level to 
the phase comparator output 
voltage. 

—A DC amplifier than amplifies the 
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DC voltage applied by the low-pass 
filter and uses it to drive the VCO. 

—The VCO consequently varies the 

oscillator frequency (phase) in 
accordance to the level of the DC 
amplifier output. Steps (4) to (7) 
above are repeated until the phase 
comparator output is reduced to 
zero. The output is then locked. 
(Generally, the phase difference 
between the reference signal and 
the VCO divided signal is set to 90° 
or 270°.) 

Once the phase has been locked, the 
38kHz signal obtained by dividing the 
signal generated by the VCO will 
conform precisely to the timing of the 
broadcasting station, and is thus used 
for switching purposes. The final audio 
signal thus obtained has very good 
stereo separation with little distortion. 

The stereo lamp 

The stereo lamp drive circuit also 
contains a phase comparator and a 
frequency divider stage. Once the 
phase-locked status has been attained, 
a ( +) output will be obtained due to 
phase conformity with the reference 
signal (the 19kHz pilot signal). This 
output is passed via a low-pass filter and 
DC amplifier to activate the stereo lamp 
drive circuit. The lamp is lit once the 
circuit containing Vcc, lamp, lamp drive 
circuit, and ground is completed. An 
output signal is also applied to the 
demodulator by the lamp drive circuit at 

this time, resulting in output signals 
separated into left and right channels 

being obtained from the demodulator. 
Consequently, the output signal will 
become monaural whenever the lamp 
turns off. When a stereo broadcast is 
received, the stereo lamp will light up as 
soon as the phase lock is applied, and 
the output signals separated into left and 
right channels. The PLL circuit utilized in 
the T-2 is contained in one single IC 
204. 

Digital display 

Although counting numbers is a 
relatively simple task (adding, 
remembering results, shifting), 
measuring high frequency signals at low 
levels accurately and displaying the 
results involves complex circuitry. (See 
Fig. 10). 
As indicated in the digital printed 

circuit board's block diagram, the IC's 
are actuated by the DC muting voltage 
for LED control and by the clock 
oscillation and frequency display pulse 
signals, the frequency of the local 
oscillator output from the OSC terminal 
of the RF front end is divided and 
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Fig. 11 The timing chart for IC504 which serves as a dual input NAND mixing gate 

RF input 

Fig. 12 Signal flow chart 

reception frequency  80 I M Hz 

IF Irequence  10 1 MHZ 

Local osCillatot frequencY  694 MHz 
IC502 pin 1 input  I 735 MHz output signal whose 

frequency has been divided to one 

fourth of that of the local oscillator 

SOT 

detected, and the LED indicators light 
up. 

Clock oscillator 

The clock oscillator is composed of 
IC506 and a 10.24MHz crystal oscillator. 
IC506 is an IC which integrates a flip-flop 
for frequency division at a ratio of 1/4096 
with the oscillator section. The output 
which passes through the 12-stage 
flip-flop, is divided by 4096 and the 
output appears as a 2.5 KHz pulse 
signal at pin 4. 
This 2.5 KHz output signal from the 

clock oscillator is sent to pin 14 of IC505 
for the divider. IC505 is a high-speed 
counter composed of four master-slave 
flip-flops and it is made up for a 1/16 
frequency divider. 
IC504 is a dual input NAND gate 

circuit using multi-emitter transistors. It 
receives the output of IC505, mixes it 
and feeds out timing pulses such as 
those in Fig. 11 from pins 8 and 6. The 
output signal from pin 8 becomes the 
pulse that determines the RF input 
through-time, and the output signal from 
pin 6 of IC504 becomes the 

i3880 wove 

Composite 
waveform 

••.•••••IIII• 

IC507-508-509-510 reset timing 
pulse. 

RF input circuit 

The RF input signal of the local oscillator 
which is taken from the RF front end 
OSC terminal enters the RF IN terminal 
on the digital printed circuit board, and 
then enters pin 6 of IC501. The signal 
passes through the two pairs of 
high-speed flip-flops inside IC501 and 
its frequency is divided by 4. It is then 
level-converted by TR501 and sent to 
pin 5 of IC502. Its output from pin 6 of 
IC502 is then sent to pin 1 of IC502 
again. The 0.8 mS pulse output signal 
from pin 8 of IC504 is inverted and it 
enters pin 2 of IC502. This means that 
composite waveforms such as that 
illustrated in Fig. 12 are available at pin 3 
of IC502. 
Pins 1 of IC507 to IC510 are triggered 

by the trailing edge of the composite 
waveform, and then the decade 
counting operation begins. If the FM 
reception frequency is taken to be 80.1 
MHz, then the frequency of the local 
oscillator will be 69.4 MHz, and a 
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Low Distortion 
Signal Sources 
forHigh Quality 
Receiver Testing 

Versatility and 
performance when 
signal purity counts. 

RE101 RF GENERATOR 
A compact, high performance source 
of clean RF signals, CW or modula-
ted, AM, FM or FM Stereo. 

• Carrier Frequencies FM 86 
— 130 MHz, AM 150 kHz 30 MHz plus 
10.7 MHz IF., Digitally displayed. 

• Low Distortion <0.05% FM, 
<0.3% AM. Int. or Ext. Modulation. 

• Low Leakage Sensitivity mea-
surements to <0.5 ti V. 

• Built-in Sweep with marker. 

• L-R Separation >60 dB can be 
maintained 

SMG40 STEREO GENERATOR 
A flexible, time multiplexed mod-
ulator, and high purity audio signal 
source. 

• Composite Signals L & R, L = 
R, L = — R, L, R, plus variable Pilot, 
Pre-emphasis and SCA. 

• L-R Separation exceeds 65 dB. 

• Signal Sources 5 internal fre-
quencies or external A.F. source. 

• Low Distortion <0.03% 

• Composite Output 0-5 V at 
100% composite level. 
Two outstanding generators with 
exceptionally clean AM, FM AND 
FM Stereo signals for design or 
test activities in production, Q-C 
and service. 
Contact us for details or a demon-
stration. 

re 
Radiometer Electronics U.S.,Inc. 
811 Sharon Drive, Cleveland, Ohio 44145 
Telephone (216) 871-7617 

Circle No. 152 on Reader Inquiry Card 
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17.35MHz signal (frequency which is 

one-fourth of that of the local oscillator) 
will enter pin 1 of 10502, it will be mixed 
with the 0.8 ms pulse and a composite 
output will be obtained as in Fig. 12. 

The counter 

The output signals appearing from pin 3 
of 10502 are sent to each of the 

presettable counter IC's: 507, 508, 509, 
and 510. Since the IF center frequency 
(fi) tends to fluctuate, the oscillation 
frequency of the local oscillator also 
tends to fluctuate, and these counters 
serve to compensate for these 
fluctuations. 
The preset values of 10507 to 10510 

are determined by the offset printed 
circuit board. 
The output of 10502 enters pin 8 (CPI) 

of 10507, its frequency is divided, and 
becomes the pin 12 (OD) output. It is 
counted to pin CP1 of 10508, and then 
IC509 and 10510 and fed until the digits 
reach the 10MHz level. When the output 
of pin 6 of 10504 goes to LOW, the input 
data for 10507 to 10510 are preset. 

LED drive circuit 

IC511 is a decoder/driver IC for driving 
the 7-segment LED indicator from the 
4-bit BCD input. It is configured as an 
output open collector and a maximum 
current of 80mA may be allowed to flow 
to each of the LED indicator segments 
when it is in the active low mode. It is 
responsible for counting at a reception 
frequency level of 100kHz. There are 
seven outputs (A to G), and the LED 
array through which the outputs of pins A 

to G are displayed. 

Servicing the T-2 

As stated earlier the T-2, although a very 
sophisticated product, can be relatively 
easy to work on. What tends to make 
servicing a product of this type difficult is 
its preciseness of performance and the 
subsequent high expectations of the 
consumer. It is not sufficient to merely 
receive a good quality signal in a 
functional manner, but it is necessary to 
receive a virtually perfect signal with 
maximum separation and essentially no 

distortion. To service this type of product 
only the best in test equipment will do 
the job. 
Although servicing high quality audio 

products can be very satisfying, it can 
also be discouraging unless the servicer 
is adequately prepared and properly 
informed. A bench with high quality 

equipment is essential and, of course, 
the technician must be familiar with its 
use in addition to being thoroughly 
familiar with FM circuitry. 
Yamaha does have a list of 

recommended test equipment—nine 
pieces of equipment which carry a retail 
price tag of $7,416.55. While it is not 
necessary to carry this specific 
equipment, it is necessary for authorized 
service centers to meet the basic 
requirements found in Fig. 13. 
Audio products account for a rapidly 

growing share of all consumer electronic 
goods sold yearly. Component audio 
servicing provides an interesting and 
profitable opporturity for the service 
professional. ETD 

YAMAHA AUDIO 
SUGGESTED TEST EQUIPMENT LIST 

FOR AUTHORIZED WARRANTY SERVICE CENTERS 

INSTRUMENT TYPE  PREFERRED SPECS.  MINIMUM SPECS.  USEFUL OPTIONS 

R. F. Stereo Generator .05% THD Stereo 66dB Sep. 

.2% (HO 
50dB Sep. and level 
calibrated RF 
Attenuator 

400 Hz, 1000 Hz 
Oscillators 

Total Harmonic 
Distortion Analyzer and 
Audio Oscillator 

.001% Residual THD .005% Residual THD Square wave 
output 

Oscilloscope DC-200 MHZ ImV Sen DC-10MHz 10mV Sen Dual Trace or Dual 
Beam 

Non-Inductive 
Load Resistor 8 Ohms ± 1% 250W 8 Ohms ± 1% 250W Switching for 

4 and 16 Ohms 

Wow-Flutter Meter .01% Is, flutter Nab. 
w/rms .03% f.s. wow 

.1% is, flutter 
Nab. w/rms 

Din., JIS, Standard 
3kHz/3.15kHz 

Frequency Counter 5Hz - 200 MHz 
10mV. Sens. 

50Hz —10MHz 
25 mV. Sens. Period Averaging  

Digital Multi-Meter 

lgrnrnit)oreiggs/ac-du  

1 - 1000mA ac-dc/ 
100 Ohm to 10M Ohm 
(full scale ranges) 

%,-1?ig/ ac-du 
100-1000 mA ac-dc/ 
1K— 1M Ohm (full 
scale ranges) 

Auto-Ranging 
Overload 8 
Protector circuits 
and 31/2 (or more) 
digits 

Variable AC Supply 0-140 V a.c. 20A 0 140 V ,-, , 7,?A A C Voltmeter- 
A C Watt Meter 

Fig. 13 Yamaha's suggested test equipment 1st for authorized warranty service centers 



General Electric 
has just published 
your favorite book. 

Again. 
We have added over 90 pages of MRO 

types and related information. And we have 
presented ICs in easier-to-use fashion than 
ever before. The latter are now shown in chart 
form and are grouped under various applica-
tion headings —such as Preamps —in 
descending order of power dissipation. 
As before, our unique parts ID numbering 

system tells you at a glance almost all you 
need to know when making a replacement. 

Thus, GE5ZD3.3 stands for a 5-watt, 3.3-volt 
zener diode by General Electric. 
Keeping up with the industry is how 

General Electric helps you stay in touch. With 
technical literature like this updated Semicon-
ductor Guide...and with the replacement parts 
you need for the equipment you service. 
For your copy of the book you asked us to 

publish again, see your authorized GE distrib-
utor today. 

Tube Products Department—Owensboro, Kentucky 42301 

GENERAL n ELECTRIC 
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Test 
computer 
terminal 
CRTs 
with a 

B &*PRECISION 
portable 

CRT analyzer 

Model 467 
$360 

Now you can save time and reduce call-
backs by field testing most any monitor 
or computer-terminal CRT. The 
EAK-PRECISION 467 CRT restorer/ 
analyzer provide a definite "yes or no an-
swer to tube condition on an easy-to-read 
meter. It offers fast set-up and testing and 
measures true dynamic beam current. All 
CRTs are checked identically—including 
all color "in-line" and "one-gun" types. 
Checks virtually all types of terminal CRTs. 

In addition, the 467 offers a powerful 
digitally controlled CRT restoration 
method so that you'll be able to extend 
the life of many "bad" CRTs and 
guarantee results. 

• Exclusive multiplex technique tests 
all three guns of a color CRT 
simultaneously 

II Exclusive circuit tests focus-electrode 
lead continuity 

• Obsolescence proof: perpetual set-up 
charts available 

• Improves profitability by reducing call-
backs—repair a terminal in one trip 
instead of two! 

• Entirely self contained: weighs only 
10 pounds 

See Us at [OS '80 Booths H-24 & 11-26 
Available for im mediate delivery at 

your local B&K-PRECISION distributor. 

:4KPREC/S/04/ 
DYNASCAN 
C OR P OR ATI O N 
6460 West Cortland Street 

Chicago. Illinois 60635 • 312/889-9087 

\••.. int, Sin. 6460 W Cortland St . Chn:ago. IL 60635 
Canada,, Sales. Atlas Electrontcs. Ontario 

atatj  

Circle No. 106 on Reader Inquiry Card 
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BULLETIA 
BOARD 

A new  1980 catalog of Tele-
Communications tools has just been 
published by P. K. Neuses, Inc. The 
catalog has 16 pages of cable and wire 
tools, including cable slitters and strip-
pers, tension gauges, dynamometers 
and thickness gauges, and screwdriv-
ers, wrenches, and other tools for work 
on electronic equipment. Write: P. K. 
Neuses, Inc., PO Box 100, Arlington 
Heights, IL 60006. 

The K line supplement to Volume II of 
the Zenith color TV chassis schematic 
manual has just been issued. this sup-
plement contains all chassis schematics 
for 1979 models and an updated index. 
The set (Volumes I and II) cover all 
Zenith color TV chassis thru 1979, with 
supplements and are available from 
Zenith distributors. 

Disc capacitors, ceramic resonators 
and resistive/capacitance networks are 
described in a catalog recently pub-
lished by RMC-Radio Materials Corpo-
ration. Complete specifications on many 
types of monolithic, low voltage sub-
miniature, temperature compensating 
and high voltage capacitors are in-
cluded. Also described are ceramic re-
sonators, solder-in capacitors (without 
leads) and multiple capacitor, resistor 
capacitor networks. From RMC-Radio 
Materials Corp., 4242 W. Bryn Mawr 
Ave., Chicago, IL 60646. 

Tools, equipment and supplies of all 

types for electronics repair and assem-
bly are featured in the latest catalog from 
Techni-Tool. This catalog offers over 
200 pages of tools, test instruments, 
chemicals, work benches, storage 
cabinets, parts handling equipment, 
solder, and clothing for the electronics 
industry. All products are stated to be 
guaranteed by Techni-Tool as well as 
the original manufacturer. Minimum 
order is $25.00. Write: Techni-Tool, 
Apollo Rd., Plymouth Meeting, PA 
19462. 

Instruments for Testing and Design is 
the title of the new 1980 catalog from 
Continental Specialties Corporation. 
Along with a line of solderless bread-
board assemblies, CSC offers logic 
analyzer kits, logic probes, IC test clips, 

instrument cases and hardware, and 
test instruments, including a digital 
capacitance meter, a tri-mode com-
paritor, logic monitors, a function 
generator, frequency counters, a 
counter/timer, and pulse generators and 
accessories. Write: Continental Spe-
cialties Corp., 70 Fulton Terrace, New 
Haven, CT 06509. 

A supplement to the 1979 Sylvania 
ECG Semiconductor Master Re-
placement Guide has recently been 
announced by General Telephone and 
Electronics. ECG212J-1 is a twelve 
page supplement containing data on 30 
new ECG devices and reportedly 3200' 
additional part numbers in the cross 
reference. Available from Sylvania dis-
tributors. 

Kits for amateur and two-way radio 
are featured in the new 1980 catalog 
from Hamtronics. Products include 
transmitting converters, a UHF FM re-
ceiver, an AM aircraft receiver, a wea-
ther tone alert receiver module, VHF 
converters and linear power amplifiers. 
Write: Hamtronics, Inc., 65F Moul Rd., 
Hilton, NY 14468. 

A new General Line/MR° Compo-
nents Catalog is available from 
Cornell-Dubilier. Its 60 pages feature 
electrolytic capacitors, ac capacitors, 
metallized-film capacitors, Mica 
capacitors, disc ceramic capacitors, EMI 

filters, relays and decade boxes with full 
information on each. Cross-referenced. 
Write: Cornell-Dubilier, 150 Ave. L, 
Newark, NJ 07101. 

A very extensive line of multiple out-
let strips is featured in a new 24 page 
catalog from SGL WABER Electric. De-
tailed descriptions and illustrations of 
119 stock models and examples of cus-
tom design are included. The catalog is 
free from SGL WABER Electric, 300 
Harvard Ave., Westville, NJ 08093. 

Antique Radio Service Data is now 
available from Antique Radio Services 
which also buys and sells antique radio 
equipment. For a complete list of mate-
rials and sets available write: Antique 
Radio Services, 646 Kenilworth Ter-
race, Kenilworth, IL 60043. 

Complete replacement packages for 
flyback replacement are now offered 
by Thordarson Meissner. Each kit con-
tains a flyback, a damper diode, a hori-
zontal output transistor and installation 
instructions. At your Thordarson dis-

tributor. ETD 
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Ago 

Keep your test instruments honest. 

Introducing 
the non-skid banana. 

It's what you get when you cross a tenacious 
Minigrabber with a standard banana plug in our new 
Model nos. 4723 and 4724. 

To ensure a good connection that won't slip, 
skid or pop off, the Grabber features a gold plated 
beryllium copper contact held secure by a strong, 
stainless steel spring. 

FREE 1980 YEARBOOK CATALOG 
Contains 100 pages of adapters, 
cable assemblies, jacks, plugs, 
boxes, sockets, connectors, 
jumpers, clips, probes, 
patch cords, wire, and 
much more. Yours free 
upon request. See 
our pages in EEM. 

ITT Pomona Electronics makes a full line of 
Maxi, Mini, and Micro Grabber patch cords plus do-it-
yourself models with simplified threaded or solder 
assembly procedures. 

See your distributor for genuine ITT Pomona 
Electronics Grabbers. And be sure to write for our 
giant 100-page catalog of quality electronic test 
accessories. 

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

AVAILABLE THROUGH YOUR FAVORITE 
ELECTRONIC PARTS DISTRIBUTOR 

Pomona Electronics ITT 
Circle No. 122 on Reader Inquiry Card 



TEST  
InSTRUMEAT 

REPORT 

Kikusui Electronics Corporation of 
Japan, with a U.S. office in Carson, 
Calif., has begun marketing test instru-
ments in this country again after a lapse 
of about eight or nine years, and among 
the family of oscilloscopes they offer are 
two dual channel, 35-MHz units. 
Other instruments by Kikusui include 

voltmeters, digital multimeters and fre-

For more information circle number 150, Reader Service 
card this issue. 

The 5530 
oscilloscope 

Kikusui's re-entry into 
the U.S. market 

By Richard W. Lay 

quency counters, wow and flutter me-
ters, DC power supplies and RC oscil-
lators. 
Getting back to the scopes, we find 

the units ranging from the Model 5509 
10MHz single trace with "TV" triggering 
built in ($475) all the way up to the 35 
MHz, dual trace model 5630 with de-
layed sweep and retailing about $1,595. 
The unit ET/D looked at was the lower 

end "sister" to the aforementioned. It 
was the 5530, with a suggested retail of 
$1,095. The basic differences between 
the two as listed by the manufacturer are 
the 5630's delayed sweep capability, the 
built in "TV" trigger mode of the 5630, 
and its greater Z-axis bandwidth of 
5MHz, compared to the stated 1MHz 
Z-axis of the 5530. 
Talking about bandwidth, both are 

rated at 35MHz but practical use found 
that the 5530 far exceeded that claim. 
Notwithstanding the performance of 

the unit itself, one of the first things I 
noticed about the 5530 when I opened 
the box was its almost complete 
pushbutton operation. In my opinion, 
this feature, rather than switches, makes 
an oscilloscope much more compatible 

and even less prone to user error. 
The 5530's relatively wide bandwidth 

makes it an ideal instrument in today's 
service environment. It's readily avail-
able for use in either digital or analog 
settings. As far as its dual trace 
capabilities, it's hard to imagine such 
scopes once were considered a luxury. 
With phase comparison and timing so 
important in digital work, a dual trace is 
now essential. 
Eighteen front panel pushbuttons 

supply most of the control functions for 
the 5530. Eight front panel dials and 
three time/division selectors for hori-
zontal and vertical controls round out the 
unit's front panel controls. On the rear 
you will find the Z-axis input and a spe-
cial plug connector which cuts in various 
transformer taps to modify the line volt-
age to a level appropriate for the unit. It 
may be operated at voltages within 10 
per cent of 100, 115, 215, and 230VAC, 
the manufacturer states. 
A 51/4 inch P31 (blue) CRT with illumi-

nated graticles is used in the unit. A hefty 
5.6KV of acceleration voltage aids vie-
wing even magnified signals. (The 5530 
is capable of 5-times magnification on 
horizontal and vertical channels. 
Also located on the front panel are the 

vertical inputs, the ground connector, an 
external trigger input, and a 1V p-p 
(1KHz) square wave signal output. 
Four of the unit's front panel dials 

control horizontal and vertical position-
ing and double (when pulled out) as the 
signal magnifiers. The fourth is the trig-
ger (positive or negative) level adjust-
ment. 
Ease of operation of the 5530 is what I 

found to be one of the real pluses for this 
Kikusui scope. Pushbuttons allow the 
user to select channel one, two, dual, 
add, or X-Y display of the signals. An-
other permits triggering of channel one 
off channel two, or vice versa, and dif-
ferential readings (for instance for use in 
stereo channel alignment) are available 
through a channel two polarity inversion 
pushbutton when the scope is used in 
the "add" mode. 
Located along the top of the unit's 

front panel just above the horizontal po-
sitioning control are three triggering 
control pushbuttons and a red LED. The 
buttons are labeled AUTO, NORM, and 
SINGLE. In conjunction with the LED 
indicator, these controls can be used, 
among other things, to confirm the pres-
ence of an unwanted spike on a power 
supply. By setting the scope to the 
NORM mode, "arming" the LED with 
SINGLE pushbutton, and properly ad-
justing the scope's trigger level, an un-
wanted spike can be used to trigger a 
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sweep, thereby extinguishing the LED 
and alerting the operator of the presence 
of the spike. 
When used in the AUTO mode, the 

input signal is automatically grounded 
but the time axis is swept and a trace is 
displayed to permit a check of the zero 
level of the signal in question. 
To the right of this set of pushbuttons 

are five more. They control positive/ 
negative triggering; the Flat/HF Rej 
mode; the AC/DC coupling state for the 
trigger signal; the LINE trigger button; 
and the Int/Ext trigger mode. 
The FlaVHF Rej mode permits accu-

rate triggering on comparatively noisy 
signals which are being displayed, by 
stripping the high frequency noise com-
ponent through insertion of a filter with a 
cutoff frequency of about 50KHz, ac-
cording to Kikusui. 
Although there is no separate Alt/ 

Chop mode selection switch, the 5530 
does switch between the two states, de-
pending on the setting of the 20 section 
horizontal sweep time/division selector. 

All settings under .5mS are displayed in 
the Chop mode while those from .5mS to 
.2uS are displayed alternately. 
The scope's X-Y mode setting permits 

those of you interested in Lissajou pat-
terns to display them on the screen. The 
Z-axis modulator will accept a signal 
which modulates the intensity of the dis-
played signal. 
The suggested retail on the 5530 is 

$1,095. ETD 

Specifications 

VERTICAL:  5mV/div to 5V/div in 10 
steps, X5 Mag, 1mV/div 
to 1V/div 
About 150nS 
1Megohm, 25pf 

Delay Time 
Input Impedance 

HORIZONTAL: 
Time Base  .2uS/div to .5S/div in 20 

steps, X5Mag, 40nS/ 
div. to .1S/div 

Amplifier Bandwidth Dc to 2 MHz 

TRIGGER 
Source 

Coupling 

Auto, Normal, Single 
Internal (chi, ch2), Ext, 
Line 
DC, AC, HF Reject 

Z AXIS  Intensity modulation 
Sensitivity  3V p-p (brighter with 

negative input) 
Bandwidth  DC to 1MHz 

The one tool 
that pays for itself 
first t" e out. 

Slip this Symptom 
Repair Manual into your 
tool caddy. It lists all sorts of symptoms for 
individual GE TV chassis and tells you 
what to check and in what order. You can 
save hours of frustrating (and unprofitable) 
diagnostic time. 
The new Sixth Edition manual packs 

the combined experience of hundreds of 
service technicians into a 51/2" by 81/2'; 104 
page package. It's free to subscribers of GE 
Technical Data, but non-subscribing 
technicians may obtain a copy by paying a 
$2.00 handling fee. You can make that back 
in the first few minutes it saves. 

DUTCH" MEYER  ET/D 80 
GENERAL ELECTRIC COMPANY 
PORTSMOUTH,VA 23704 

Please check items desired: 

0 One Symptom Repair Manual ($2.00 Enclosed) 
0 Two Symptom Repair Manuals ($3.(X) Enclosed) 

Enclosed is 0 Check 0 Cash or 
0 Money Order (No C.O.D. Please) 

Name   

Service Company   

Address   

City  
L  — 

State  Zip 

IT'S OUR BUSINESS TO MAKE YOUR BUSINESS EASIER. 

GENERAL  ELECTRIC 
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RELIJ 
PRODUCTS 

Computer Terminal CRT 
Tester 
Circle No. 130 on Reader Inquiry Card 

Information is now supplied with B&K-
Precision CRT restorer/analyzers to 
permit the field testing of computer 
terminal cathode ray tubes —both 
monochrome and color. A built-in re-
storing capability also permits the field 
engineer to restore extended life to 

LEADER 
Instru ments Corp 

20 Mk TWGGERED 
• Single trace: automatic trigger for 
highly stable, bright display. 
• 17.5nSec rise time. • 10mV/cm to 
20V/cm Vertical Sensitivity: 11 
steps 

faulty tubes. Reportedly, user's have 
found that more than 95% of CRTs will 
function as well as new tubes after resto-
ration. B&K-Precision's 467 is designed 
for fast operation and will reportedly re-
move shorts and leakage from faulty 
tubes. Automatic restoration timing it is 
stated will prevent possibly costly tim-

ing errors that could cause cathode 
stripping. Perpetual set-up chart up-
dates and new adapters are available. 
The Model 467 offers an exclusive multi-
plex testing technique, called Tr-
Dynamic" testing. The system tests all 
three guns of a color CRT simultaneous-
ly, under actual operating conditions. 
Another 467 exclusive is its capability to 
test focus electrode lead continuity. The 

B&K Precision Model 467 CRT restorer/ 
analyzer is housed in a convenient car-
rying case with internal storage com-
partments for CRT adapters and set-up 
charts. The unit is priced at $360. 

Low Cost High Performance 
DMM 
Circle No. 131 on Reader Inquiry Card 

A new true RMS, LCD digital multimeter 
that provides a high Vdc accuracy of 
0.1% and four measuring ranges has 
been introduced by OS! Instruments. 

Stated to offer features normally found 
only in DMM's selling for 50%-100% 
more, the Model LC5000 is priced at 
$169.95. The LC5000 affords pushbut-
ton control of all measuring functions; 
five true RMS AC and five DC voltage 
ranges-200mV, 2.0V, 20V, 200V and 
1000V; five DC current ranges-200 pA, 
2.0mA, 20mA, 200mA and 2 Amps; and 

six resistance ranges-200 ohms, 2.0 
kohms, 20 kohms, 200 kohms, 2.0 
Megohms and 20 Megohms. It also pro-
vides automatic polarity (plus/minus) in-
dication. The use of precision Laser-
Trimmed Resistor Networks and ad-
vanced LSI integrated circuit chips re-
portedly result in long-term accurate and 
reliable performance, as well as 
minimizing the need for recalibration. 
The LC5000 also incorporates fused 
input circuitry to help prevent possible 
damage to the instrument due to over-

OSCILLOSCOPES 

. • 
Model LBO-508 

aullomosaiwaiimit.  

20 MHz, DUAL TRACE 
• Add, subtract modes on CH-1 & 
CH-2 facilitate easy checkout for 
simultaneous pulses, signal levels 
distortion & noise cancelling 

25.11411:1,111111  
DELAYED SWEEP, DUAL TRACE 
• Built in variable delay circuitry — 
1µSec to 5 Sec. • 5mV/Div. Vertical 
Sensitivity. 

• - I,. 

Model LBO-520 

30 MHz. 
FIXED DELAY, DUAL TRACE 
• Dual trace, 30 MHz bandwidth. 
• 5my eel Vertical Sensitentv 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 
NTSC Color Bar 
Pattern Generator 

---diagaililW ffiliFifdie 1 
• o•  ' 
-; 4, • at  i) 
•  • , 
Model LCG-396 

cnroen• 

• Se w checiong  ath.si.ng  W O 
1.1. omen •INI• 

• Dols a. I ,. crossbars  con•••O•.• casts** . an 
oa w.t.onfteni ripuer•manl• 

• 7,1, VKI•oi , W . ., a. RS o.out tor TV a. 
VTR opu.o. .nt 

• E pan/ono . . dm., loca•O to caw sub. 

• •4•11•1 . scann , CC . . parr . 0•00••••••• 
'Menaced Kann. . to •...nata taCka. 

• : ::1 1 7: 4 1 ra • ZU Z *10:•• Z•0:7 4:4 ::::".. "  

Completely Portable. Battery 
Operated TV Color Analyzer 

Model 
LCG-
397 

Transistorized LCR Bridge 

Model 
LCR-
740 

• Loss  scaof.D 

• Ooof ate, ,  tent.. ff of  •C ads ,' 

The Automatic 
Transistor 
Checker 

Model 
LTC-906 

• Anfao•Iftaff fOent•ffes Gaornan.om 
• Anton...can, .1 ,14/LeS •le,n4 ,1, 

• Aut pra ,• ,., lefl .o•O 
p o p•rn on off sorfloo•S 

•  0.,[3.1w  au0 . 410ne .n .calef 00•Cl ,r• 

• •Ps0, le ,41•, ,eadOul  13.• 6,,0 Leakage Curren/ 

• 1,1•11, pylatOe  0r••••aled —  Nile , 

Before you buy, 855 Conki,n St 

check our prices...  SC1 1735 

YOUR ONE STOP DISCOUNT CENTER 

Call TOLL FREE  Master Charge. Bank Americard. Visa. COD's accepted. 
(800) 645-9518 uWe Will Beat Any Advertised Pdce" 

C: P:112  
CODs. shIpping and 
Insurance extra 

N.Y. State residents add 
appropnate sales tax 
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ITEM NO.  CMOS  SAFE 

W"  IC INSERTION/EXTRACTION KIT 
• MOS-40 
• MOS-1416 
• MOS-2428 24-28 CMOS SAFE INSERTER 

OF MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A. 

14-16 CMOS SAFE INSERTER 

36-40 CMOS SAFE INSERTER  • EX-2  24-40 CMOS SAFE EXTRACTOR 

PHONE 12121 994 6600 TELEX NO 12 5091 

• EX-1 14-16 EXTRACTOR  KIT INCLUDES 

PATE NT PE N DI N G 

MOS-2428 
EX-1 

I WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT 

INDIVIDUAL COMPONENTS  _1 

$29.95 

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95 

1 

EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49 

EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 

MINIMUM BILLING $25.00. ACE) SHIPPING CHARGE 1.2.00. NE W YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 

Circle No. 119 on Reader Inquiry Card 
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loads. Front panel connections are three 
low-loss "banana type" plug recepta-
cles. The first is for current inputs to 2.0 
Amps. The second is for inputing up to 
1000V, and resistances to 20 Megohms. 
The third is for common (gnd.) input. The 
instrument weighs just over two pounds, 
including the 9-Volt battery, and mea-
sures only three inches high, 8 inches 
wide (without the handle) and 9 inches 
deep. Typical current requirements are 
stated to be 2mA for DC voltage, current 
and resistance measurements, while 
5mA are needed for AC measurements. 

30MHz AM/FM/Phaselock 
Generator 
Circle No. 132 on Reader Inquiry Card 

The new Krohn-Hite Model 2400 con-
sists of two complete generators in one 
package, stated to provide features 
never available before in a single unit. 
Each generator may be used indepen-
dently, or combined to provide 0-100% 
AM or suppressed carrier AM, 0-20% FM 
trigger (Pulse), Gate (Burst) and 100:1 
sweep up or down, or two, phase-locked 
outputs with 100:1 locking capture range 
and 90° variable phase control. The 
main generator provides sine, square, 
triangle, ramps and pulses from 

.003Hz-30MHz and, features 30V p-p 
output, pushbutton dB attenuator and 
vernier, fixed and/or variable dc offset, 
symmetry control and more. The auxil-
iary generator provides sine, square, 
triangle, ramps and pulses from 0.3Hz-
300kHz, and features 20V p-p output 
and more. The 2400 is intended for high 
frequency design or testing of AM, FM or 
phase lock circuits and systems, or 
communications equipment. It is priced 
at $1,495.00 

Electrical System Fault Finder 
Circle No. 133 on Reader Inquiry Card 

The Fault Finder, by Trinity Electronics, 
is a solid-state electronic device which, 
when used in conjunction with a stan-
dard clamp-on ammeter, is stated to aid 
in locating shorts or opens in automo-
tive, marine and aircraft electrical sys-

An advanced alloyed solder absorbing wick... 

Complete, rapid 
desoldering 
with GC 
Spirig 6S Wick 
Provides these 
advantages 
over 
conventional 
desoldering wicks: 

• Absorption starts immediately, 
preventing damaging heat build up 

• Rapid action results in high 
production rate, less wick usage, 
cost savings 

• Patented, alloy treated wick. 
vacuumized for flawless surface 

• Non-corrosive, non-hygroscopic, 
non-conductive 

• Unlimited shelf life 
• Meets or exceeds government, 
military, and industrial standards. 

Available in three 
widths for fine, 
medium, or heavy 
work: and in techni-
cian and industrial 
reel lengths. 
Available in the U.S.A. 
exclusively from 
GC Electronics — and 
from your nearby GC 
industrial distributor. 

GC ELECTRONICS 
POCOC K, IL INCIS NIP US. 

(815) 968-9661 

tems or any other type of electrical sys-
tem which operates in the range of 5 to 
30 volts DC. 
In an automotive electrical system, 

the Fault Finder is clipped into the circuit 
at the fuse block or at the battery and the 
clamp-on ammeter gives a direct indica-
tion of a short. Any ammeter deflection 
means a short exists in the circuit. No 
deflection, no short. Location of the short 
is accomplished by taking readings with 
the ammeter at various points in the cir-
cuit away from the battery or fuseholder. 
When no current is indicated the short is 
between that point and the last point at 
which current was indicated. 
Location of open circuits is ac-

complished without the use of the am-
meter. A puncture clip is provided for this 
purpose and a red LED indicator lamp 
on the Fault Finder gives indication of 
voltage. 
The Fault Finder requires no internal 

battery and comes with a one-year lim-
ited warranty at a suggested retail price 
of $79.95. 

Variable Isolation Transformer 
Circle No. 134 on Reader Inquiry Card 

The "Powerite" from Sencore is a 400 
watt isolation transformer with output 
voltage variable from 0 to 140 volts. The 
"Powerite" provides an automatic safety 
check by simply pushing in two 
pushbuttons while using the included 
safety probe to touch suspected "hot" 
-parts of the equipment, such as control 
shafts, tuner shafts, exposed screw 
heads, etc. One button checks leakage 
to the high side of the AC line and the 
other to the low side. Leakage is read on 
the meter directly in microamps and 
compared to manufactgurer's recom-
mendations of to 500 microamps maxi-
mum as established by Underwriter 
Laboratories. Medical equipment may 
be checked for a standard 100 micro-
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HICKOK LX SERIES MULTIMETERS 
OBSOLETE YOUR TRUSTY OLD VON 
H.9.r-1- are the truly inexpensk.e, no nonsense. high 
perlormance DVONA's you've teen looking for! Com-
pact_ Lightopeight. Easy to -ead, indoors or out. 
c _rate.  rec i se.  Reliable.  Rugged.  Safe. 

Sell-contaired. Easy to hold and operate with the 
sam F. hand. 

A ::omplete line of inexpensive accessories is 
ava lable to extend othe - capabilities far beyond 
tr•os.s- of a ccmparably priced VOM. 

All the sJper-durable, high quality professioral 
meter you need for service and maintenance work at 
al alalog p-ice. So why pay as much for analog 
raccuracy.. or mcre for digital frills? 

Write tocay for complete cetails or contact ycur 
ocal Hickok distributor. Better yet, call us toll free, 
3JtEicle Oh c, at 800-321-4664 

LX303 - $74.95 
U1304 -19." 

• Automatic polar ty, zero and cvesrange 
indication 

• Easy-to-read 1/2" nigh LCD I splay 
• 1/2 year battery he in typi:.-.al use 
• 12 oz. including 9V bailer,' 
• Withstands 4 ft. drop witl-ou - loss 
of accuracy 

• Automatic decimal point. bu;1-. ri low 
battery indicatol, diode and transistor 
testing capability (LX3:4 

Carry it in your pocket brie' case or tool 
box and enjoy on-the-spot acciracv when-
ever ar d wherever you need it. 

No neEd to worry about darrage. ll's built 
to take it...so you cal take t w th you 
wherever you go. 

Circle No. 129 oi Reader Inquiry Card 

See us at EDS '80 Show Booth G.27 

HI C K O K 
th -3 valL -3 in n o v a t o r 

THE HICK 3< ELEC-131C0L INSTRUMENT CO. 
10314 Dupoic 4 /3 me • Cleveland, Ohio 44133 
(210 541-803C  •  TWX: 810-421-8236 



amps. The meter is protected against 
overload should the safety probe be 
touched to the AC line. The probe also 
contains a resistor that doubles as a 
safety device and enables a full scale 
field calibration check at 800 micro-
amps. The resistor is switched out of the 
circuit for accurate current mea-
surements, once a leaky component is 
found, by a push switch on the probe. A 
2% recessed 6-inch meter is used to 
monitor AC volts, current, and watts. All 
measurements are read separately with 
pushbutton operation. AC line and 
"Powerite" AC voltage output is read 
from 0 to 150 volts. AC current is mea-
sured from 0 to 4 amps. Wattage is read 
in volt amps to 470 watts. The "Power-
ite" is protected by a magnetic circuit 
breaker which is backed by a 4 amp slo 
blo fuse on the rear. Weight is 18 
pounds; the price is $375. 

Storage Oscilloscope 
Circle No. 135 on Reader Inquiry Card 

A new high sensitivity, dual channel, 
10MHz storage oscilloscope has re-
cently been introduced by Kikusui. In-
tended for use in low frequency medical, 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home-study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 
full details. Write for Bulletin T-80. 

Grantham College of Engineering 

2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

mechanical and physical measurement 
applications, the Model 5516ST can be 
used as a conventional oscilloscope or 
can be used in a bi-stable storage mode 
where it will reportedly display stored 
events for up to one hour. Vertical sen-
sitivity is from 5mV/div to 10V/div with a 
X5 amplification available. Sweep time 
is from 0.5usec/div to 1 sec/div. X-Y 
mode is available. Stored display can be 
held up to one hour on the trace and can 
automatically be erased after a selected 
viewing time. The price of the 5516ST is 
$1,795 with a 2-year warranty. 

11.1111111111.1ftimsi  

Super Champ Tool 
Circle No. 136 on Reader Inquiry Card 

A new tool with the capacity to crimp 
insulated and uninsulated terminals and 
splices is available from AMP Special 
Industries. The Super Champ IV crimps 
both the wire barrel and insulation barrel 
on insulated terminals in the same 
crimping notch. There is another set of 
crimping notches for uninsulated termi-
nals. This tool features an in-nose wire 
cutter; a "0" crimp for universal ignition 
terminals; color coded insulation crimp 
notches; a bolt cutter; a stud gauge; a 
wire stripper gauge and cushioned han-
dles. 

Benchtop DMM 
Circle No. 137 on Reader Inquiry Card 

Data Precision has recently introduced 
a new low-cost 3-I/2digit benchtop digital 
multimeter, Model 1351, which can 
measure AC or DC currents up to 20A. 
The Model 1351 has 34 ranges. It can 
measure DC volts from 100 pV to 
1200V, AC volts from 100µV to 1000V 

RMS and resistance from 100m  to 
20M  with either high (2.8V) or low 
(300mV) excitation. In addition, both AC 
and DC current can be measured from 
0.1uA up to a full 20A full scale. The 
basic accuracy is rated at 0.1%. Mea-
surements are displayed on a 0.43" LED 
display. Pushbutton controls are pro-
vided for all ranges and functions. The 
Model 1351 reportedly offers excellent 
electrical protection—even from 6KV 
spikes or inadvertent voltages up to 
500V on resistance ranges. The Model 
1351 is packaged in a modern styled 
molded case with a built in tilt stand and 
carrying handle. It is supplied complete 
with test leads, instruction manual, cer-
tificate of conformance to NBS Stan-
dards, spare fuse and 1-year warranty. 
The unit is priced at $199. 

2MHz Function/Sweep 
Generator 
Circle No. 138 on Reader Inquiry Card 

Leader Instruments new function 
generator, the Model LFG-1300S pro-
vides an extremely wide range of signal 
generator capabilities suitable for use in 
design, testing and service applications. 
The LFG-1300S reportedly covers fre-
quencies of 0.002 to 2MHz in 8 ranges 

and includes linear and logrithmic 
sweep modes with sweep widths up to 
1000:1 and sweep rates of 0.5 to 50Hz. 
The generator output frequency may 
also be varied by an external 0-10 V 
signal. Waveform outputs include sine, 
triangle, sawtooth and pulses. The 
symmetry of the pulse output is variable 
from 9:1 to 1:9. In the pulse mode, ad-
justment of pulse width does not 
change the pulse repetition rate. Output 
level is continuously variable from 0 to 
20 V p-p (50-ohm load) and a push but-
ton attenuator provides up to 70dB 
steps. An auxiliary connector provides 
TTL level signals for driving logic cir-
cuits. DC offsets of 0 -±10V are provided 
and front panel controls adjust the per-
cent modulation and carrier level when 
an external amplified modulation signal 
is applied.  The  manufacturer's 
suggested selling price for the LFG-
1300S Function Sweep Generator is 
$495.00. rr D 
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Nine years ago 
we split the country 

today we've got it all together 
and we made it smaller 

LOS ANGELES 
\\ ,,tern Region 
2121 Yates Avenue 
City of Commerce, Calif. 90040 
(213) 723-6271 

DALLAS 
South Central Region Depot 
2945 Congressman Lane 
Dallas, Texas 75220 
(214) 350-2436 

CHICAGO 
Midwest Region Depot 
425 East Algonquin Road 
Arlington Heights, Illinois 60005 
(312) 364-7933 

Last year Panasonic Company made the following 
improvements in its computerized distribution 
network: 
• Automatic drop shipment from any one of our 
five regional depots regardless of where the order 
originates from 
• Automatic substitutions 
• Automatic replenishment of regional stocks 
• On line status information 
• Panafax facsimile network linking the regional 
depots together 

The overall result was a binding together of our 
resources in order to service you better. In addition 
we have, 

SECAUCUS 
Northeast Region Depot 
50 Meadowlands Parkway 
P.O. Box 1457 
Secaucus, N.J. 07094 
(201) 348-7500 

ATLANTA 
Southeast Region Depot 
2 Meca Way 
Norcross, Georgia 30093 
(4041 923-2500 

• A central parts depot with 120,000 individual parts 
on file and in addition four regional parts depots 
with 20,000 part numbers in stock 
• Toll free calls connect Panasonic distributors 
and authorized servicenters to automatic facsimile 
machines located at regional parts depots, thus orders 
can be received 24 hours a day, 7 days a week 
• One hundred independent part distributors 
conveniently located to bring needed parts and 
accessories closer to the customer 
• Plus a toll free number (800-447-4700) for the 
location of the nearest authorized Panasonic parts 
distributor 

Our syste m is designed to get parts to a custo mer more quickly and easily than ever before 

we got the country together, then we made it smaller. For more infor mation, write: 

Panasonic 
just slightly ahead of our time 

First 

Attn . SUPPORT SERVICE DEPT. 
Panasonic Consumer Parts Division 
50 Meadowlands Parkway 
Secaucus, N.J. 07094 
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Auto-Sound Line 
Circle No. 140 on Reader Inquiry Card 

Audiovox Corporation has recently in-
troduced its new Hi-Comp line — 
including the Hi-Comp $1,000 "ultimate" 
system. The Audiovox Hi-Comp line in-
cludes AM/FM radios with in-dash cas-
sette and 8-track tape players, modular 
receivers with cassette decks, stereo 

radios for imported cars, equalizers, 
amplifier-boosters and speakers. Hi-
Comp components range in price from 
$36 for a pair of speakers to a high-end 
receiver at $650. The "ultimate" Hi-

r--' 
HETD-40 

We've got an Ansa n e eph  ng machine  Ansafone" by 

just right for you. To find out more, complete coupon  -   or call toll-free: 800-431-1710*(In N.Y., 914-967-3810) (_.k Dictaphone 

Comp auto-sound system incorporates 
a receiver with auto-reverse cassette 
deck, a 120-watt 4-channel power am-
plifier, a semi-parametric graphic 
equalizer and four high-end speakers. 
The entire package, including installa-
tion, costs approximately $1,000. 

Wiring Aids Displays 
Circle No. 141 on Reader Inquiry Card 

General Electric Co., Tube Products 
Dept., introduces two new wiring aids 
profit displays aimed at increasing sales 
in the electronics renewal/repair mar-
kets. 
"Our new displays feature electrical 

items most needed by consumers who 
purchase TV sets or other home enter-
tainment products," said Chuck Liddic, 
manager of semiconductor and special 
product sales for the GE Tube Products 
Dept. in Owensboro. "Our extensive line 

of GE wiring aids includes voltage spike 
protectors, TV extension cords and 
numerous wiring terminals and tools," 
Liddic added. 
The new 4-panel rotating display unit 

contains over two dozen GE home elec-
trical products including soldering iron 
kits, solderless terminals, wire cutters, 
crimpers, electrical plugs and taps, and 

But the price you'll pay for lesser quality in an answering machine 
could be far more than you've bargained for 

Ansafone by Dictaphone is built to give you 24 hours a day 
of consistent, brilliant, trouble-free performance With advanced 
features like pop-in cartridges variable length message cassettes 
and remote message retrieval 

Ansafone When you need a professional to pick up where 
you leave off. 

Name   

Company 

City/State/Zip   
Dictaphone & Ansatone are trademarks Of Dictaphone  Mail to: 'Dictaphone Corporation 105 Oak Street 
Corporation, 120 Old Post Road Rye N V 10580  Norwood, New Jersey 07648 

•••• 

'Except Hawai, and Alaska 

 Phone 

Address 

silicone sealants and adhesives. 
The stationary display style accom-

modates up to 24 different GE wiring 
aids products. 

Stereo-Speakers 
Circle No. 142 on Reader Inquiry Card 

A wide variety of super-performance 
speakers for autos has been announced 
by RCA to supplement its present line of 
stereo speakers 
Marketed under the name Hi-Tech, 

this new line includes two 6-inch round 
models, two 6 inch x 9 inch models 
and two 4 inch x 10 inch models--with 
a 2-way and 3-way design in each size. 
All feature 30-watt power rating, 20 oz 

ceramic magnets, acoustically trans-
parent wire mesh grills, and high com-
pliance rim suspension. 

The 12R410 (2-way) and 23R411 
(3-way) 6 inch round models include 
snap-on grills and require 2-1/4 inch 
mounting depth, making them suitable 
for installation in vans and hatchbacks. 
The 12R411 features a 142 inch tweeter 
in addition to the 6 inch woofer and 2 
inch mid-range that both models pro-
vide. The 6 inch x 9 inch models 12R412 
(2-way) and 12R413 (3-way) and the 4 
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An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 

How to Design, Build & Program Your 
Own Working Computer System 
Here's the complete computer build-it book, including design, 
construction, programming, testing, and de-bugging! It's a 
2-in-1 volume that combines both hardware and software—that 
provides AU. the details you need to build your own computer... 
and program it! It's a concise and very readable guide to 
homebnrwing your own computer system complete from power 
supply to terminals. Much data is also included to allow you to 
modify or add to an existing computer system. Here you'll find 
just the information you need to make intelligent design deci-
sions, to incorporate the hardware you need, to test each compo-
nent as you build, and to rig your creation for expanded 
capabilities. This new manual explores the applications and 
interface possibilities of a wide variety of computer hardware 
and software, and examines them in terms of specifications, in 
terms of actual computer-building problems and solutions. Not 
only does it fully illustrate the know-how that goes into building 
a computer with easy step-by-step methods, it also shows you as 
each segment is built how to program and test the operation of 
each of the self-built plug-in module boards. This is perhaps 
close to the ultimate in owner-built computer construction 
techniques—you see how to assemble the hardware, how to test 
it in the operating system, and then how to program it. You first 
learn how to select and customize a central processor, and from 
there you just keep on building, step by step, until you've 
concocted the computer system you're after. Each Chapter gives 
you more goodies to pour in; each section will help you create 
greater design sophistication 308 pps . 138 illus. list $14 95 

Computer Programming Handbook 
A complete guide to computer programming and data proces-
sing, with scores of worked-out examples. It's an extremely 
comprehensive, informative, and interesting work on computer 
programming (and data processing in general), including 
number systems, languages, and application of languages to 
the kinds of real-world problems computers are programmed to 
solve. This GIANT text (25 Chapters plus Appendices-518 
pages) covers all three types of computer languages—machine. 
symbolic, and problem-oriented, each language type is covered 
in detail—complete with worked-out examples which include 
computer printouts and actual results. Throughout. the author 
emphasizes the importance of techniques to get answers from a 
computer, rather than focusing on the complexities of the lan-
guages themselves. This approach simplifies the learning pro-
cess and makes it easier to relate the problems involved in 
programming to the capabilites of the equipment. The problem-
oriented language portion focuses on FORTRAN IV, and all 
illustrative programs have been computer-tested where neces-
sary to make sure they are operationally sound and workable and 
contain no errors. If ever there was a one-book, first-class course 
on computer programming and data processing, this is it! 518 
pcis., 114 illus. List $12.95 

invites you to take this 826-p. 
Computer Library for only 

C O RI V lj T 

P Fi ° V °  0 0314  0 mi groir : ;•0000010:q.Vbil. 

tiq Vprjrd'iaiwk 

Let us send you this 2-volume, 826-page Compu-
ter Library as part of an unusual offer of a Trial 

Membership in Electronics Book Club. 
Here are quality hardbound volumes, each 

especially designed to help you increase your 
know-how and enjoyment of electronics and com-
puters. Whatever your interest, you'll find Elec-
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. Among 
selections offered, for example, are Artificial Intel-
ligence; The Complete Microcomputer Systems 
Handbook; The GIANT Book of Computer Projects; 
Illustrated Dictionary of Microcomputer Terminolo-
gy; The A toZ Book of Computer Games; 57 Practical 
Programs & Games in BASIC, Microprocessor 
Cookbook, etc. 

This extraordinary offer is intended to prove to 

Facts About Club Membership 
•The 2 introductory books carry a publisher's retail price or 
$27 90 They are yours for only 49t for both (plus postage/ 
handling) with your Trial Membership 
• You will receive the Club News, describing the current Selec-
tion, Alternates, and other books. every 4 weeks (13x a year) 
• If you want the Selection, do nothing, it will be sent to you 
automatically It you do not wish to receive the Selection, or it you 
want to order one of the many Alternates offered, you simply give 
instructions on the reply form (and in the envelope) provided. 
and return it to us by the date specified This date allows you at 
least 10 days in which to return the form If, because of late mail 
delivery, you do not have 10 days to make a decision and so 
receive an unwanted Selection, you may return it at Club ex-
pense. 
• To complete your Trial Membership you need buy only tour 
additional monthly Selections or Alternates during the next 12 
months You may cancel your Membership any time after you 
purchase these four books 
• All books—including the Introductory Offer —are fully return-
able 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 Membership. 
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 

Only 49C for BOTH 
HUGE volumes! 

Regular List 
Price $27.90 

Top-Quality 
Hardbinding 

Over 250 
illustrations 

Contains over 
250,000 words 

826 data-
packed pages 

you, through your own experience, that these very 
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 
part of your Trial Membership, you need purchase 
as few as four books during 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 attractive 
terms, simply fill out and mail the coupon today. You 
will receive the 2-volume Computer Library for 
10-day inspection. YOU NEED SEND NO 
MONEY. If you're not delighted, return the books 
within 10 days and your Trial Membership will be 
cancelled without cost or obligation. 
ELECTRONICS BOON CLUB. Blue Ridge Summit. Pa 17211 

MN NM MI RN  = M O 

I ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 2-volume 
Computer Library, invoicing me for only 49C 
plus shipping. If not delighted, I may return the 
books within 10 days and owe nothing, and 
have my Trial Membership cancelled. I agree 
to purchase at least four additional books 
during the next 12 months after which I may 
cancel my membership at any time. 

Name  Phone 

Address 

City 

State  Zip 
111 Valid for new Members only Foreign and Canada add 15  T-480 
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inch x 10 inch models 12R414 (2-way 
and 12R415 (3-way) are furnished with 
raised grills that permit installation of the 
speaker above or below surfaces. The 6 
inch x 9 inch woofers are accompanied 
by 3 inch midrange speakers (plus 2 inch 
tweeter in the 3-way model), while the 4 
inch x 10 inch woofers are matched with 
2 inch midrange speakers, along with a 
1-1/2 inch tweeter in the 3-way version. 
Suggested list prices for the Hi-Tech 

speakers are $39.75 per pair for the 
12R410; $53.95 per pair, 12R411; 
$47.75 per pair, 12R412; $64.50 per 
pair, 12R412; $64.50 per pair, 12R413; 
$47.75 per pair 12R414, and $64.50 per 
pair, 12R 415. 

Wind Turbine 
Circle No. 143 on Reader Inquiry Card 

A new wind turbine, which may be sold 
to farms, factories and small busi-
nesses, has been installed at a Grum-
man facility in Bethpage, Long Island. 
The Windstream 33 was developed 

under a Dept. of Energy contract as part 
of its program for developing small tur-
bine generators. After initial testing at 
the Bethpage site, this windmill will be 
sent to DOE's test site facility at Rocky 
Flats, Colorado, for further evaluation. 

The Windstream 33 is a second gen-
eration wind turbine and the successor 
to Grumman's Windstream 25. It has 
three blades with a total diameter of 33 
feet, and can generate 15 kilowatts of 
electricity at 24 mph. At an annual aver-
age speed of 12 mph, it can produce 
30,000 kilowatt hours per year. 
According to GESI engineers, the new 

turbine has several advantages over its 
predecessor. It provides greater perfor-

QUICK CHARGE IRON-
QUICK CHANGE TIPS 
Isi ait.Quick Charge Cordless 
Soldering Iron recharges in 
3-41A hours. Uses any of 
Wahl's 16 snap-in tips. 
Low voltage, battery powered, 
ground free isolated tip design. 

1111 .1.0 

.7S1 — REVELED TIP .2 

.7575 — !BEVELED TIP r 3 

.  — REVELED TIP =5 

.55113 — BEVELED TIP r 5 

TUE — MICRO SOLDERING TIP 

'75 31 — NEGULAV TIP .5 

'7311 —HEAVY DUTY TIP .,11 

'Teel — CIRCUIT DRI/JUIRII TIP 

.7533 — TINNING TIP 

.7511 —"V • Tie 

.7572 — BLUNT TIP  5 

.1111 M . 

.71177 — CHISEL TIP  5 

.7545 — FINE TIP  2 

.751111 — KNIPE TIP 

a %HER 
•  ELTENSION TIP 

a 

II 
r 7574 — CONCAVE CENTERING TIP PS 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING 

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

See WAHL 
at EDS 

Booth 4012 

mance, is more durable, requires less 
maintenance, and its output power can 
be easily interfaced with that of an elec-
tric utility. 

Tape Noise Reduction System 
Circle No. 144 on Reader Inquiry Card 

A new simultaneous encode/decode-
tape noise reduction system, introduced 
by dbx, Incorporated, is said to provide 
up to a 40 dB increase in usable dynamic 
range. 
The Model 224 is suitable for use with 

2-head recorders and provides full mon-
itoring capability with 3-head recorders. 
It features a special decoding function 
which enables the user to decode com-
mercially available dbx Encoded Discs. 
Compatible with standard record playing 
equipment, these dbx Discs reportedly 
provide full dynamic range music repro-
duction against a background of silence. 
The new dbx Tape Noise Reduction 

System allows simultaneous monitoring 
of the noise reduced signal off tape while 
recording. The system can be used for 
recording  live, tape-to-tape and 
record-to-tape, in addition to taping off 
radio. 
Complex level matching and align-

ment procedures are stated to be un-

necessary since the dbx Tape Noise 
Reduction System operates as a linear 
decibel compander. The key is dbx's 
rms detector, an ingenious device which 
precisely and instantly measures the 
dynamic content of the music. dbx's pat-
ented voltage controlled amplifier an-
swers the rms detector's commands to 
precisely increase or decrease level 
during recording and playback. 

The new dbx Model 224 and other dbx 
models, are said by the manufacturer to 
be the only tape noise reduction sys-
tems which provide the consumer with 
the ability to make tape copies that 
sound exactly the same as the original, 
with no audible tape noise added during 
the tape recording process. 

Automatic Turntables 
Circle No. 145 on Reader Inquiry Card 

Two new fully automatic, multiple-single 
play turntables have recently been in-

Circle No. 128 on Reader Inquiry Card 
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troduced by Garrard. Both belt driven, 

the turntable of the GT350 is driven by a 
dc servo controlled motor, while the 
GT250 uses an advanced version of 
Garrard's Synchro- Lab motor. The 
platters are cast from aluminum alloy. 
The tone arm pivots on jeweled bearings 
and features a low-mass carbon fibre 
headshell. The combined tone arm and 
headshell weight is reportedly 12 grams. 
Both turntables carry 3-year limited war-
ranties. 

Stand-by Power Systems 
Circle No. 146 on Reader Inquiry Card 

Two new power systems have recently 
been introduced by Best Energy Sys-
tems for Tomorrow, Inc. to provide au-
tomatic stand-by power for require-
ments in the 100-2500 watt range. A 
system of storage batteries and an inver-
ter of reportedly 90% efficiency transfers 
from the commercial power lines in less 
than 1/25th of a second. The systems are 
equipped with cords and receptacles for 
quick installation and are available in 
1000 and 2500 watt models. 

TELETEXT 
continued from page 20 

subcarrier) has been tested at 
KXOA-FM, Sacramento, California, 
Digitally encoded audio information was 
transmitted as FM on the 67KHz SCA 
subcarrier. At the receiver it was 
demodulated and fed to a computer for 
decoding and display. 

Hardware 

A remote control unit for controlling a 
teletext receiver is shown in Figure 1. A 
variety of functions are available to 
command functions and pages. 

A teletext decoder system (Multitext 
by Mullard Limited) is shown in Figure 6. 

Extensive use of LSI simplifies the 
schematic greatly. The SAA5030 is a 
video input processor. It sets a threshold 
at half the data level to improve noise 
performance, regenerates the clock 
signal and provides a sync signal and 
clocks data into the SAA5040 which 
further processes the teletext data so 
it can be written into the (two) 2614 
RAMS. 
The SAA 5020 subdivides the 6MHz 

clock signal from the SAA5030 to 25Hz 
(remember this is British TV), the frame 
rate and generates the timing signals for 
the display. It also can drive the 
timebases of the receiver in the absence 
of transmitted sync ("after-hours" 
operation). 
The memory consists of two 1Kx4 

RAMS (2614's) arranged as four 32 x 
32 matrices. Auxiliary IC's translate this 
to the 40 x 24 matrix for display. 
The SAA 5050 ROM converts the 7-bit 

character data from the memory into a 
dot matrix pattern for display. It has 
outputs to drive R, G and B output 
circuitry. 

The Future 

All of these systems, except Digicast, 
have been in use on a trial basis since as 
early as 1975 in the United Kingdom. 
Various systems have been 
successfully tested in the United States. 
We'll be seeing them in use in a few 
years. 

ATC 
continued from page 26 

amplification, automatic chroma control, 
subcarrier regeneration, and subcarrier 
frequency and phase control. 
The amplified chroma signal and 

3.58MHz subcarrier (CW) enter IC2 at 
pins 3 and 16 respectively. With 
additional amplification by a 
gain-controlled color amplifier in IC2, 
the chroma sidebands are then applied 
to "Q" and "I" demodulators (Fig. 4). 
The 3.58MHz subcarrier with a 

nominal "I" phase is coupled to the "I" 
demodulator via a tint control circuit and 
an adder stage. A network consisting of 
L1, C25 and C28 produces a 90-degree 

phase shift in the subcarrier for 
application to the "0" demodulator. 
With the Auto Tint Correction Defeat 

switch S4216 on, the subcarrier phase 
may be altered by adjusting either one of 
the DC controls, tint range control R17 or 
tint control R4204. Since the tint control 
circuit may distort the subcarrier 
waveform, a coil, L2, resonating with its 

distributed capacitance at 3.58MHz is 
used to restore a sinewave shape to the 
subcarrier. With no tint correction, 

demodulation is performed on the "I" 
and "0" axes at angles of 57 degrees 
and 147 degrees respectively. 
When the Auto Tint Correction Defeat 

switch is off, the ATC is in operation. It 
starts with a sample of the chroma 
sidebands from the gain-controlled color 
amplifier being limited by a limiter stage. 

The phase of the limited sidebands is 
then compared with the nominal "I" 
phase of the 3.58MHz CW subcarrier in 
a phase detector. By continuous phase 
comparison, the phase detector 
produces output voltages which are 
inversely proportional to the phase 
deviation of the sidebands from the 
nominal "I" phase. These variable 
output voltages are used to control the 
conduction of an offset modulator. 
Acting as a voltage-controlled gate, 

the offset modulator allows proportional 
amounts of the limited sidebands to be 
added to the subcarrier in the adder 
stage. The addition of these sidebands 
causes the subcarrier phase to deviate 
from its nominal "I" value to minimize 
flesh-tone errors. The operation is 
similar to manual adjustments of the 
customer tint control to correct 
flesh-tone errors except that it is done 

automatically and continuously. 
A DC offset bias applied to the 

modulator limits its conduction angle to 
restrict correction to colors closest to the 
+ "I" vector near the flesh tones (Fig. 5). 
Due to insensitivity to the — "I" phase, 
the phase detector does not produce 
enough voltage to turn on the offset 
modulator. As a result, there is no phase 
correction in the cyan-blue or — "I" 
region. All other colors are subject to 
some extent to phase shift toward the 
flesh-tones. Figure 6 shows the overall 
color correction range with emphasis in 
the flesh-tone region. 

Conclusion 

Occasional chroma phase shift found in 
standard color transmission results in 
undesirable tint changes in television 
pictures. Most automatic tint control 
systems in use compensate for this 
phase shift by either altering the 
reinserted subcarrier phase or changing 
the gain ratio for "I" and "Q" or other 
equivalent components. 
There are a number of different ATC 

circuits found in a variety of color 
chassis, and most of the circuits utilize 
part of one or more ICs in their control 
operation. This article briefly described 
the operation of RCA's ColorTrak ATC 
system. rr D 
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OLASSMED 
RATES: 45 cents per word (minimum charge, $15). 
Bold face words or words in all capital letters 
charged at 60 cents per word. Boxed or display ads 
charged at $55 per column inch (one inch mini-
mum). Agency commissions will be given only when 
camera-ready art is provided by agency. For ads 
using blind box number, ad $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 REPUES: 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 

OSCILLOSCOPES 
Discount priced from $212.00. 
BECKMAN METERS in stock. 

Call (213) 786-6890 
TESTEK, 6910 Hayvenhurst Ave. 

Van Nuys, CA 91406 

PICTURE TUBE REBUILDING EQUIP 
MENT capable of producing four high quality 
tubes per day (WILL TRAIN TO OPERATE) 
$3600. Call or write Atoll Television, 6425 
Irving Park, Chicago, Illinois 60634, ph. 312-
545-6667.  5/80 

Sams Photofacts. 145 photof act sets. Num-
bers scattered from #98 to 1459. All for 
$65.00 plus freight. Ray's TV, 4841 East 
View Dr., New Orleans, LA 70126. 

PASS FCC EXAMS 
The Orkomai FCC T•sts A rowers ethon manual 
Ofl., prepares you •1 home for FCC Fast •nd 
Second class Fladootelephon• locenses Newly 
retraced rrodtrole chow* events corer all Areas 
tested on the ettu•I FCC e•nn, Pluy, Self 
Study AbOdy Test ' Ptu., , S9 95 poetise. 
Mon•yback Guarantee 

coalmine Peciou ncitts 111  P.O. Ekm 2634-9 w w 
Padro Etterneedeng De mon  Fr  San Franasco, CA 94126 

CLOSED CIRCUIT TV SYSTEM. Whether 
you're a one man operation or a large shop, 
you can increase your business sharply by 
selling, installing, & renting CCTV systems for 
schools, hotels, business, etc. For informa-
tion on the many uses and a free catalog, for 
the best prices anywhere on these ALL 
AMERICAN made units, call or write Colum-
bia Video Systems, Box 676, Beltsville, MD 
20705. (301) 587-3355. 

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

HAMs, CBers, SWLs —eight character 
MORSE-A-WORD morse code reader with 
built-in code practice oscillator; RTTY 
READER. Decodes signals off the air Send 
for details. MICROCRAFT CORPORATION, 
Box 513E, Thiensville, WI 53092, 1-414-
241-8144.  4/80 

ELECTRONIC organ kits. The ultimate de-
sign. Sounds like a pipe organ. Build it to sell 
or build it to keep. Models for churches, 
homes, clubs, pizza parlors. Send $2 for 
demo record and catalog. DEVTRONIX, 
Dept. 75, 6101 Warehouse Way, Sac-
ramento, CA 95826. 

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-S89633 etc. $19.95. Magnavox 
361380-1 $21.95 etc. Sylvania, G.E. etc. 
$17.95 to $22.95. Request for price list on 
your letterhead. David Sims Enterprises, Inc., 
665 Jerricho Turnpike, Huntington Station, 
N.Y. 11746. 516-549-3925 800-645-5030 IF 

TV DEALERS! Computerize! Now available 
for the Apple II, a computerized TV manage-
ment package, includes Master File-
inventory, depreciation and profit analizer 
plus electronic checkbook. Send $2.00 for 
complete details and computer printout sam-
ples. Perry's Computer System, 133 Brenda 
Street, Milton, FL 32570. 

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 

4069-71 N Elstone Ave. Chicago, IL 60618 
Phone 312-583-6565 

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.  IF 

Build your own speaker system. Write for free 
catalogue. MCGEE RADIO, 1901 McGee St., 
Kansas City, MO 64108. 

Reconditioned test equipment. $1.00 for 
catalog. JAMES WALTER TEST EQUIP-
MENT, 2697 Nickel, San Pablo, CA 94806 

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 WE'LL BILL RATED FIRMS 

NAME  COMPANY   

STREET   

CITY  STATE  ZIP   

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST 
STREET, DULUTH, MN. 55802. 
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minimum). For ads using blind box number, add $5 to total cost of ad. 
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ELECTRONIC REPAIR SERVICE 
Let us be your complete electronic repair specialist 
We will repair your tape recorders, receivers and 
telephone answering machines for $20.00 plus 
parts Free estimates Warranty station for 
many companies also. 412-561-6114 

ON-CUE ELECTRONICS 
1761 West Liberty Avenue, Pittsburgh, PA 15226 

TV TECHNICIAN AND DEALERS, "IN-
CREASE YOUR INCOME THOUSANDS OF 
DOLLARS YEARLY," "RENT-LEASE-SELL 
TV'S WITH A GUARANTEED SYSTEM," 
SEND STAMP FOR FREE DETAILS, BASIC 
PLAN, DELUXE VERSION $25.00, MASTER 
PLAN $40.00....PERRYS' RENTAL SYS-
TEM, 133 BRENDA STREET, MILTON, 
FLORIDA 32570. 904-994-8251 

While they last For Hitachi Parts Super Spe-
cials Sharp Video Board Current all new 
($9.99) (Dist. Cost 27.00). 10 pc wire-wound 
Resistor kit 3 watt-25 watt only ($2.25). Syl-
vania tubes 70% dist. Full warranty original 
Sony 2SC867A only $5.00 (Wow). Redcoat 
Electronics, 66-15 Thornton Pl., Forest Hills, 
NY 11374. 212-261-9479 

CB Modification Manual The Bootleggers 
Bible Now with 77 different PLL chips ex-
plained $12.95, CB Radio Repair Manual 
$10.95, 20, 60, 140 and 300 watt Linear 
Amplifier Plans all for $8.00. A.P. Systems, 
Dept. ETD, Box 488, Milford PA 18337. MC/ 
VISA 717-686-5900 

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

CARBIDE CIRCUIT BOARD DRILLS-
Stock sizes shipped immediately. NEW. 
Numbers 68 (.031"), 65 (.035"), 62 (.038"), 
60 (.040"), and 58 (.042"). All 1/8 inch shank. 
One for $4.25-each additional drill, $3.25. CM 
CIRCUITS, 22 Maple Avenue, Lackawanna, 
NY 14218.  4/80 

LINEAR AMPLIFIER, 2-30 MHz, 100 or 200 
watt solid state. 300 MHz COUNTER. Mod-
ulation BOOSTER. Omnidirectional BASE 
ANTENNA. Plans $3.00 each. $10.00/all. 
Catalog of others. PanaxIs Box 130 ET4 
Paradise, CA 95969 

ANALOG MM SWAP DIGITAL MM Send me 
your old, beat up, used Analog Multimeter 
and a check for $180.00 and I will send you a 
new 3 1/2 Digital DMM 3020 Digital Multimeter 
the same day. Kontron Electronic, Inc., 700 
So. Claremont St., San Mateo CA 94402, 
Jack Frye, (415) 348-7291  11/80 

KEYBOARDS for synthesizers and organs. 
Available in 37 and 61 notes, completely as-
sembled with single/or dual contacts. Send 
for information: DEVTRONIX Organs Dept. 
75, 6101 Warehouse Way, Sacramento, CA 
95826.  4/80 

LEARN DIGITAL ELECTRONICS & COM-
PUTER PROGRAMMING THE EASY WAY 
using video tapes or audio cassettes with 
summary sheets included. Available from 
International Video Technology, P. 0. Box 
7172, Shreveport, Louisiana 71107.  steo 

Picture Tube Rebuilding Equipment. Produce 
48 Quality Color, B/W Tubes Per Week. Sell 
To Distributors, TV Shops And Retail. Ev-
erything Needed For A Profitable Business. 
$7500.00. John Culver, 30E Dory Drive, 
Mystic Islands, N.J. 08087.  6/80 

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

HEWLETT-PACKARD 'SCOPES 22 mhz 
Dual Trace $350. 50 mhz Dual Trace $650. 
Calibrated & Guaranteed, Free Catalog. 
1445 N.W. 9th St., Homestead, FL 33030. 
(305)247-6349  4/80 

Save Hundreds: American Made quality 
Head-Ends, VN, UN Converters, Camera 
Modulators. Factory Prices. Send $5.00 
(or letterhead). Dept R, Box 809, Boynton 
Beach, FL 33435.  12/80 

CATALOG OF ELECTRONIC PLANS. Pre-
amps, speakers, crossovers, transmitters, 
linears, and more. Send $1.00 to: Peter-
Schmitt Enterprises, Dept. ED, P.O. Box 
07071, Milwaukee, WI 53207  3/80 

Satellite Television-Movies, Sports, etc. Build 
or buy your own Earth Station. Article gives 
alot of hard-to-find, necessary information. 
Send $3.00 for article to: Satellite Television, 
R.D. 3, Box 140, Oxford, NY 13830.  IF 

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. 

BUGS. Build professional miniature FM 
transmitters. Complete plans. Send $5.00. 
Money-Back Guarantee. PCEP ENTER-
PRISES, Box 837-C, New York, NY 10004. 

BUSINESS OPPORTUNITIES 

Established TV-Stereo business. RCA-
Pioneer-Kenwood. Excellent return. Farming 
community, good area to raise family. 1700 
square ft. building with two apartments avail-
able. Southeast Nebraska (402) 645-8122 
between 9 and 5.  4/80 

THE EASY LIFE: W. Mass. house and at-
tached TV sales and service business. House 
has 4 bedrooms, 11/2  baths, family room with 
bar and pool table. Located near schools and 
center of town. Business established 5 yrs. 
excellent rep. Magnavox sales, service all 
brands, plus good MATV accounts. Business 
includes all test equipment, parts, office fur-
niture and 1978 chevy van. Move in and start 
making money. Business grosses 100K plus 
per yr. Nets 28K. Priced for quick sale. Tel. 
413-243-2450. 

Television Sales and Service Business es-
tablished since 1942. Good lease on 1,000 
sq. ft. shop on busy street with good parking. 
Price includes all new and used inventory and 
service van. First time listed for sale in 
Boomtown, U.S.A. beautiful Seattle, WA. 
$30,000 firm & cash only. Call anytime 206-
784-3840 or write Ballard Radio and TV., 
6018 24th NW., Seattle, WA 98107. 

MECHANICALLY INCLINED INDIVIDUALS 
Assemble electronic devices in your home. 
Knowledge or experience not necessary. Get 
started in spare time. Above average profits. 
$300-$600/wk. possible. Sales handled by 
others. No investment-Write for free details. 
ELECTRONIC DEVELOPMENT LAB, Box 
1560B, Pinellas Park, FL 33565.  IF 

Beautiful Albuquerque. Eight year old TV 
Sales & Service Business. Grossing 
$68,000.00. Net approximately $30,000. Cor-
ner location in shopping center with no com-
petition in expanding area. Price $23,500.00. 
Westside TV Service, 5509-A Central Ave. 
NW., Albuquerque NM 87105. 505-836-
0500. 

BROADCAST STATION. Start your own any 
type! Unique Cable FM station operation-in-
vestments/experience unnecessary! Re-
ceive free tapes, records. Get your FCC 
license! Much more. Free details. "Broad-
casting:", Box 180 ET4, Paradise, CA 95969 

NEW JERSEY. T.V. Sales and Service. 
Business and Building. Located in prime 
commercial location. Established 7 years. 
Terms available. Pete Hayes, 280 Kingston 
Road, Parsippany New Jersey. 201-386-
9794  5/80 

TV and major appliance business in northern 
Iowa community, currently grossing in excess 
of $100,000. Includes inventory, equipment 
and service vehicles. Building with business 
and living quarters negotiable. Terry Her-
meier, Tripoli TV & Appliance, 232 So. Main, 
Tripoli IA 50676. 

ST. PETERSBURG, FLA: T.V. Sales and 
Service attached to modern 2 bedroom 
home. Separate rental house. Includes inven-
tory, equipment, truck and furniture. Newly 
remodeled. Excellent area for home and 
business. $140,000. Phone owner 1-813-
541-2039.  IF 

HELP WANTED 

ELECTRONICS/AVIONICS EMPLOYMENT 
OPPORTUNITIES. Report on jobs now open. 
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York 
11768 

WANTED 

TUNER SERVICE serving over 400 dealers 
in the Chicago area wants additional lines. 
Write or call: Economy Tuner Service., 4901 
N. Elston, Chicago, IL 60630. Phone 312-
282-3939.  4/80 

Wanted for Cash: 53, 7N7, 7F7, 6L6 metal, 
6AF6, 6HU8, 304TL, all transmitting and spe-
cial purpose tubes. DCO Inc., 10 Schuyler 
Avenue, North Arlington, N.J. 07032, Toll 
Free (800) 526-1270.  3/80 

WANTED: PICTURE TUBE REBUILDING 
EQUIPMENT working or not. Write or call 
Atoll Television, 6425 Irving Park, Chicago, 
Illinois 60634. Phone 312-545-6667.  5/80 

Wanted: Hotel-Motel TV's Any quantity. Call 
or write C.C.T.V. (714) 891-1776, 12081 
Beach Blvd., Stanton Calif. 92680.  4/80 
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Rep. ECG 
0 731 (221-45) 
0 713/780 (221-48) 

ZENITH & RCA MODULES 

0 9-92  $ 5.95  0136691 
0 9-103-04  $ 5.95  0138697 
0 9-121-01  S 7.95  0139685 

0 9-147  5 8.96  0141154 
0150-190  $12.96  0142706 
0132581  S 6.20  0145256 
0133455 
0133563 

vf!frR 
SOLID STATE 
DEVICES 

AVAILABLE FOR 
IM MEDIATE SHIPMENT 

AT PROFIT SAVING PRICES! 

WE FEATURE A QUALITY LINE OF 
SEMI-CONDUCTOR RE-

PLACEMENTS FROM PROJECTOR 
BELT & RAYTHEON. 

ViGuaranteed Quality 
Same Day Shipment 

/ Toll Free Ordering 

CALL TOLL FREE 

1-800-558-9572 
Ask for our Dealer Proven Catalog today! 

PROJ 1I RE  COJ ERCDTEORR 

Belt Corporation 
200 Clay Street, P.O. Box 176 

Whitewater, WI  53190 

Circle No. 123 on Reader Inquiry Card   

OPTIMA VALUE SALE 
TO ORDER CALL COLLECT (212) 439-7434 

All. ICC & RAYTHEON TUBES IN STOCK 85s OFF LIST 
D100 6GH8 $79.00  0 5-6CL3 55.21 

5-6CH3 $4.43 

G. E., SYLVANIA, ZENITH 75x Off LIST NEW-BOXED 
o 3A3  6 for S 9.63  D 6H V5  5 for $21.25 
0 6B K 4  5 for $17.88  0 6J E6  5 for $20.06 
0 6CJ3  5 for $ 9.00  003LB6  6 for $19.31 
0 6FQ7  6 for S 7.25  0 6LF6  5 for $19.91 
o 60F7  6 for $12.75  0170E8  5 for $10.26 
60H8o  6 for $ 7.56  0 3S H E7 6 for $17.63 

All Tubes Not Advertised. Write in at 75 % off 
list. Sleeves Only. Singles 72 % off list. 

TRANSISTORS 
Minimum 10 of a Number 

o TA7204P  ea. S .89  3 Year Guarantee 
0 TA7205P  ea. $ .89  , 28C117213 ea. $1.96 

2SC1308K ea. $1.95 
12SC1358A ea. 81.95 

ea. $ .49 
ea. $ .49 

S11.76 
$14.40 
S 6.48 
$22.40 
$15.88 
$11.56 

6.20  0145260  $16.36 
6.00  0 Rep.ECG500A $9.95 

0 DIA MOND NEEDLES, Min. 10  ea. S .79 
O ZENITH 142 166,8  0 ZENITH 142 167 
0 PANASONIC EPS 26 (EPC42) 

GENERAL 

0 2 V: Amp 1000 PIV  100 for $6.00 
O CB Lighting Arrester. min. 100  . ea. $ .49 
o Y8  . ea. $3.95 

$3.96 
$3.95 

76X11 $3.95 
.89 

0 DY99AC Color Yoke 
0 Y107 Yoke 
G.E. Color 76X10 
Blue Lateral Magnet 

Quantity Prices Available. 
Letters of credit and all checks placed on deposit 
with Manufacturers Hanover Trust Bank. N.Y.C. 
VISA Bank Amerlcard & Master Charge accepted. 
Min. order $75 FOB Brooklyn, N.Y. Catalogue 
$3, refundable upon order. 

SEND CHECK OR MONEY ORDER TO: 

OPTIMA ELECTRONICS 
Box 372 Ryder Street Station 
Brooklyn, New York 11234 
Phone (212) 439-7434 

Al) IIIDEX 
Circle No.  Page No. 

106 B & K Precision/Dynascan Corp.  42 
107 Channel Master  27 
108 Dictaphone Corp  52 
109 Electronic Book Club  53 
110 Fluke Mfg., John  15 

Fordham Radio Supply  46 
103 Fuji-Svea Enterprise  Coy 3 
151 GC Electronics   48 

General Electric Co./TV Div.  45 
General Electric Co./Tube Div  41 
Grantham College  50 
GTE Sylvania, EGC Consumer 
Renewal  23 

129 Hickok Electrical Inst.  49 
112 Leader Instr. Corp. (for info)  5 
113 Leader Instr. Corp. (for demo) 
114 MCM Audio Inc.  3 
115 Mallory Dist. Prod. Co.  21 
116 OK Machine & Tool  11 
117 OK Machine & Tool  13 
118 OK Machine & Tool  26 
119 OK Machine & Tool  47 
120 Optima Electronics  58 
102 PTS Electronics Inc.  Coy 2, 1 
121 Panasonic  51 
122 Pomona Electronics  43 
123 Projector-Recorder Belt  58 
152 Radiometer Electronics  40 

RCA Corp./0T Parts Div.  34 
RCA Corp./Receiving Tubes Div. .8-9 
RCA Corp./SK's Div.  30-31 

126 Simpson Electric Co.  6-7 
127 Sprague Products Co.  25 
104 Triplett Corp. (for info)  Coy 4 
105 Triplett Corp. (for Demo)  Coy 4, 

Viz Mfg. Co.  12 
128 Wahl Clipper Corp.  54 

TEST IRSTIL  RPT. 
Circle No  Page No. 

150 Kikusui Electronics Corp.  44 

AEUJ PRODUCTS 
Circle No  Page No. 

130 B & K Precision/Dynascan Corp. .46 
131 DSI Instruments Inc.  46 
132 Krohn-Hite Corp.  48 
133 Trinity Electronics  48 
134 Sencore Inc.   48 
135 Kikusui Electronic Corp.  50 
136 AMP Special Industries  50 
137 Data Precision Corp.  50 
138 Leader Instruments  50 

DEALER'S SHOUJOASI 
Circle No.  Page No. 

140 Audiovox Corp.  52 
141 G. E. Co./Tube Div.  52 
142 RCA Corp.:Spec. Prod. Div.  52 
143 Grumman Energy Systems Inc.   54 
144 DBX Inc.  54 
145 Garrard  54 
146 Best Energy Systems for 

Tomorrow Inc.  55 
This index is furnished for the readers' convenience 
However, the publisher can not guarantee its accuracy 
due to circumstances beyond our control. 

EVERY YEAR 
MILLIONS OF 
UNITED WAY 

VOLUNTEERS WORK 
TIME ANDA HALF 
SO YOU'RE NOT 
BOTHERED 

TIME ANDAGAIN. 

Once a year-and only once 
-United Way raises money to 
support vital human services 
for people in communities 
all across America. 
And once is enough, thanks to 

the outstanding efforts of 
the dedicated millions who work 
without pay for United 
Way each year. Because one 
efficiently run campaign 
not only minimizes fund-raising 
costs and volunteer time 
devoted to fund-raising. It also 
reduces considerably the 
number of times you're contacted 
each year and asked for 
a contribution. 
United Way's continued 

success year after year proves 
a very basic point. People 
who really want to help don't 
have to be asked twice. When 
you ask the American 
people for help, they 
respond. 

Than ks to you lb 

works For all oF us  United W ay 

Circle No. 120 on Reader Inquiry Card 
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AVAILABLE NOW!  ONLYS3 95 
Add Si 00 for shipping. 

JAPANESE TRANSISTOR SUBSTTTUTION MANUAL 

An pnvoiuotAP lapCineSe r0 )0par,ese 

SkrthniunOn  guiCks  tor  opprosimorety 
3000 rros wors 

• Cove's ,he 25A 250 75C coo 
25D seues 

• ,nrroducrion • ,nclucles 0 guide 
undersionding Japanese 

rrosksras 

• A CO pow 8.: tn 1' sou 
C  DOOM 

PARTS PROCUREMENT PROBLEMS 

FUJI-SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
TYPE  25-UP 10-24  1-9  TYPE  25-UP 10-24  1-9  TYPE  25-UP 10.24  1-9  TYPE  25-UP 10-24  1.9  TYPE  25-UP 10-24  1-9 

2SA 473  .45  .55  60  2SB 346  30  .35  40  2SC 6930  20  27  30  2SC 1226A  50  55  60 2SD 234  .60  .70  .80 
2SA 483  200  220  250  2SB 367  1 10  1.25  1.40  2SC 696  1 00  1.20  1 30  2SC 1237  180  2.00  225  70  .80  
254 484  1.50  1 75  1 95  2513 368E1  1.80  2.00  2.25  2SC 708  1 30  1 45  1 60  2SC 1239  220  270  290  2SD 235  .60  .   .35  .40  .45 
2SA 485  1 40  1 60  1 80  2SB 379  70  80  .90  2SC 710  20  27  30  2SC 1279  50  55  .60  250 261 2SD 287  2.50  2.70  2.90 
2SA 489  1.10  125  140  2SB 381  30  .35  .40 25C 711  20  27  30  2SC 1306  130  145  160  2SD 300  4.50  5.00  5.60 
2SA 490  70  80  90  25E1 400  .30  .35  .40  20  .27  30  2SC 1307  1 90  2 10  240  .60  .70  .80  
2SA 493  45  53  59  2SB 405  30  35  .40  2SC 712 20  27  30  2SD 313 
2SA 495  30  35  .40  2SB 407  80  90  100  2SC 715  30  35  40  2SC 1310  2SD 315 35  40  45  2SC 1312  20  27  30 2SD 325  .60  .70  .80  .60  .70  .80 
2SA 496  .50  .64  70  2SB 415  30  .35  40  2SC 717 2SC 727  1 00  1 20  1 30  2SC 1313G  20  27  30 
2SA 497  1.00  1 20  1 30  2SB 434  .80  90  100  2SC 730  300  3.20  340  2SC 1318  420  4.40  490  2SD 330  .60  70  80 2S0 350  3.80  4.00  4_40 

.  .  

2SA 505  50  64  70  25E1 435  90  1 10  1 20 2SC 731  250  270  290  2SC 1317  20  27  30  250 380  520  5.40  595 
2SA 509  30  35  40  2SB 440  40  53  59  2SC 732  20  27  30  2SC 1318  .35  40  45 250 381  .85  1.00  1 10  
2SA 525  50  64  70  25E1 449  1.30  1.45  160  2SC 733  20  27  30  2SC 13254  6.50  690  760  2SD 424  3.80  4.00  4.40  
254 530  1.50  1 70  190  256 461  .90  110  1 20  2SC 734  20  27  30  2SC 1327  .20  27  30  250 425  290 3.20  3.40 
254 537A  150  1 70  1.90  258 463  90  1 10  1.20  2SC 735  20  27  30  2SC 1330  .50  .55  60 
254 539  40  45  50  2SB 471  1 10  1 25  1 40  2SC 738  250 427 7 30 2SC 1335 50 55 60 2S0 426  Ng 3.00  2.  25 

30  3.60 

254 545  45  53  59  2S8 472  2.10  250  280  2SC 756  11S  11  2 00  2SC 13420  45  53  59  250 525  .90  1 10  1.20 
2SA 561  30  35  40  258 473  80  90  100  2SC 756A  1.50  180  2.00  2SC 1344  .45  .53  59 2SD 526  .80 

2SA 5644  20  27  30  2513 481  90  1 10  1 20  2SC 772  38 438 .00 2SC 1359  30  .35  40 
45  2SC 1358  4.20  4 40  4 90  2SK 1981  1  1.7ii  601 80  2SA 562  30  35  40  2513 474  70  BO  90  2SC 763 

2SA 566  250  270  300  258 507  .80  90  1 00  2SC 774  111  1.:g  1.30  2SC 1362  .35  .40  45 
AS  2SC 1360  .50  .55  60  3SK 22Y 35K 39  .90  1.10  1.20 2SA 565  70  80  90  259 492  60  70  80  2SC 773 

2SA 606  100  1 20  1 30  2SB 509  1.10  120  1 30  2SC 775  1.40  1.80  1.80  2SC 1364  .35  .40  45  3SK 40 1 30  145  1 60 
90  1 10  1.20 

2SA 624  70  80  90  2SB 514  70  .80  90  2SC 777  3.00  325  3.50  2SC 1383  .30  .35  40  ANN:2440613 1 18 ; 88 I 60 1.80 2SA 607  1 10  1 25  1 40  2SB 511  .70  80  90  2SC 776  2.00  2.20  2.50  2SC 1377  3.20  3.40  3 70 

2SA 627  310  330  360  2SB 523  70  80  90  2SC 778  2.90  3.20  3.40  2SC 1384  .35  40  45  AN 2140  1 50  1 70  1.90 
254 628  30  35  40  25E1 526C  70  80  .90 2SC 781  1.90  2.10  240  2SC 1396  .45  .53  59  AN 239 
2SA 634  40  45  SO  258 527  90  1 10  1 20  AN 247  4 20  4.40  4 90 2SC 783  2 10  2.50  2 30  2SC 1398  70  .80  90  2.50  2.70  3.00 
2SA 640 254 642  30  35  .41.•  2SB 5280 

30  35  40  2513 529  .70  80  90 
70  80  90  2SC 784 2SC 785  30  35  .40  2SC 1400  .35  .40  45  AANN 327143 I 50  1 75  1.95 

2SA 643  30  40  45  2SB 530  120  3.40  370  AN 315  3 00  3 20  3 40 
35  40  45  2SC 1402  3.00  3.20  3.40 

2SC 789  80  90  1.00  2SC 1403  120  3 40  3.70  1 80  2.00  225 
2SA 653  190  210  240  2SB 531  1.80  2.00  225  2SC 790  80  90  100  25C 1407  SO  .55  60 BA 511A  1.80  2.00  2.25 
2SA 659  35  40  45  25E1 536  1.00  1.20  1.30  2SC 793  200  220  250  2SC 1419  60  70  .80  BA 5211 90 2 10 2.40   
2SA 6E1  50  64  70  2SB 537  100  1.20  1 30  2SC 799  2.00  220  250  25C 1444  160  180  2.00  HA 1151  1 50  1 75  1.95 
2SA 663  365  3.80  420  2513 539  320  340  370  2SC 828 2SA 666  35  40  45  258 541  3.20  3 40  3 70  2SC 829  .20  27  10  25C 1445  22s 2.77o 2.90  HA 1156W  1 60  1.80  2.00 

.20  27  30  25C 1447  0  .80  HA 1306W  2.00  2.20  2.50 
2SA 671  80  .90  1 00  2SE1 554  500  6.00  6.60  2SC 83011  2.50  2.70  3.00  2SC 1448  .70  .80  .90  HA 1339  150  2.70  3.00 
254 671  30  35  40  2SB 556  320  340  3.70  2SC 838  .35  40  45  2SC 1449  .60  70  .80  HA 1339A  2.50  270  3.00 
2SA 673  35  40  45  2SB 557  2SC 839  .30  35  40  2SC 1451  1.00  1 10  1.202 10 2 50 2 80  HA 1342A  2.50  2.70  300  
2SA 678  35  40  45  258 5618  35  40  45  2SC 853  .70  .80  90  2SC 1454  320  3.40  370  HA 1366W  2.50  2.70  3.00 
254 679  4 20  4 40  4 90  2SEI 564  40  53  59  2SC 867  3.20  140  3 70  2SC 1475  80  .90  1 00  HA 1366WR  2.50  2 70  3.00 
2SA 680  420  440  490  25E1 595  1 10  1 40  1 50  2SC 867A  320  140  370  25C 1478  .50  55  60  LA 4031P  1.80  200  2.25 
254 682  80  90  1 00  2513 596  1 10  140  150  2SC 870  35  .40  45  2SC 1509  50  55  60  LA 4032P  1.80  2.00  225 
254 683  30  35  40  2513 600  500  600  660 2SC 871  35  .40  45  2SC 1567  .60  .70  80  LA 405 1P  1.80  2.00  2.25 
254 684  35  40  45  2SC 183  40  53  59  2SC 895  420  4.40  490  2SC 1567A  .60  .70  80  LA 4400  1 90  2 10  2.40  
254 695  40  53  59  2SC 184  40  53  59  2SC 897  200  220  2.50  2SC 1584  6.00  6.30  700  LA 4400Y  2.00  2.20  2.50 
2SA 697  40  53  59  2SC 281  30  35  40  2SC 898  250  270  300  2SC 1586  6.50  590  760  LA 4420  200  2.20  250 
2SA 699A 50  64  70  2SC 283  40  53  59  2SC 900  20   27  30  2SC 1624  60  70  80  ID 00 
254 705  40  53  59  2SC 284 

. 
80  90  1.00 2SC 923  .  20  27  .30  2SC 1626  .60  .70  80  MS  315131 2 00  2 1  2.00  220  250 

.20  2 50 

254 706  85  1 00  1 10  2SC 317  40  53  59  2SC 929 20  27  .30  2SC 1628  SO  .70   80  571 013 011  76  3..80  400  080 
2SA 719  30  35  40  2SC 353A  140  160  1 80  0 4.00  4.40 
2SA 715  60  70  80  2SC 352A  2.00  2 20  2 50  2SC 930  .20  27  .30  2SC 1647  .70  80  90 5  

.  2SC 941 g . 127  30  2SC 1667  3.00  3 20  3 40 0  45  2SC 1669  90  1.00  1.10  STK 015  4.20  4 40  4.90 25 A 720  30  35  40  2SC 367  60  70  80  2SC 943 STK 435  4.50  500  5.60  
2SA 721 30  35  40  2SC 369  30  35  40  2SC 945  
2SA 725 30  35  40  2SC 370  20  27  30 7SC 959  1:0  200 

I 2207  30  2SC 1674  30  35  40 
1 30  2SC 1675  . 20  27  30  TA TK70 4  39 72 710°  900 2.20  2.50 

8.80 

254 726  30  .35  40  2SC 371  30  35  40  2SC 971  70  .60  90  2SC 1678  1 10  1 25  1.40  TA 7055P  200  2.20  250 
2SA 733  20  27  30  2SC 372  20  27  30  2SC 982  70  80  90  2SC 1679  300  320  340  TA 7061AP  90  1 10  1.20 
2SA 738 40  53  59  2SC 373  .20  .27  .30  30  .35  .40  2SC 983  SO  iE44  70  2SC 1681  30  35  40  TA 7062P  1 10  1 25  1.40 
2SA 740  1 50  I 70  1.90  2SC 374 2SC 1000  .35  0  45  2SC 1682  30  .35  40  TA 7203P  250  2.70  2.90  
2SA 743A  85  1 00  1.10  2SC 375 ..30 .35 .40 2SC 1012 1.20 1 40 1.50 2SC 1684 .30 .35 .40 TA 7204P 200 220 250  
2SA 744  420  440  490  2SC 377  .30  35  .40  2SC 1013  SO  64  .70  2SC 1687  .40  AS  .50  TA 7205P  160  1.80  200 
2SA 745R  380  400  440  2SC 380  .20  .27  .30 2SC 1014  50  64  .70  2SC 1688  35  .40  45  TA 7222P  340  3.55  3.90 
2SA 747  420  440  490  2SC 381  .35  40  .45  2SC 1017  .80  90  1.00  2SC 1708  .30  35  .40  TA 7310P  1 30  1.45  1.60  
254 748  70  80  90  2SC 382  35  .40  45  2SC 1018  60  70  80  2SC 1728  .70  .80  .90  IBA 810SH  1 90  2 10  2.40 
2SA 750  35  40  45  2SC 383  .35  40  .45  2SC 1030  1 80  2.10  240  2SC 1730  .45  .53  .59  TC 5080P  5.00  520  580 
2SA 755  80  90  1 00  2SC 3874  .35  40  45 2SC 1047  35  40  .45  2SC 1756  SO  .55  .60  TC 5081P  300  120  340 
254 756  230  240  2.65  2SC 3884  40  53  .59  2SC 1051  340  355 254 758  340  355  390  2SC 1060  3.90  2SC 1760  .70  .80  .90  TC 5082P  3 40  155  3 90 2SC 394  20  .27  30  70  80  90  2SC 1816  1.50  1.75  1.95  UHIC 001  4.20  4.40  490 
254 764  3 80  4 00  4 40  2SC 403  30  35  40  2SC 1061  70  80  90  2SC 1856  45  .53  .59  UHIC 002  4.20  4 40  4 90 
2SA 765  310  330  360  2SC 430  50  64  70  2SC 1076  30 00 35 00 39.00  2SC 1885  .45  .53  .59  UHIC 003  420  440  4.90 
254 774  40  45  50  2SC 454  .30  35  40  2SC 1079  3.40  355  390  2SC 1908  .30  .35  .40  UHIC 004  420  440  4.90 
2SA 777  50  64  70  2SC 458  20  27  30  2SC 1080  3.40  355  390  2SC 1909  1.80  2.00  2.25  UHIC 005  420  440  490 
2SA 794A  60  70  80  2SC 460  35  .40  45  2SC 1096  .45  55  60  2SC 1945  4.50  5.00  560  uPC 20C  2 10  2.50  2.80 
2SA 798 25 A 814  50  55  60  2SC 461 70  80  90  2SC 478  60  70  80 

35  40  45  2SC 11019181 i 5100  .64  70  2SC 1957  .60  .70  80 2SC  uPC 563  1 90  2.10  2.40 
2.50  2.80  2SC 1969  3 60  4 00  4 40  uPC 575C2  1 30  1.45  1 60 

2SA 815  60  70  80  2SC 481  130  140  1 50  2SC 1114  4.20  4.40  4.90  2SC 1973  70  80  90  uPC 576  1 90  210  240 
254 816  50  64  70  2SC 482  1.10  1 25  1.40  2SC 1115  2 SO  270  300  2SC 1975  1 30  1 70  1 90  uPC 592H  70  80  .90 
254 818  70  80  90  2SC 484  1 30  1.40  1 50  2SC 1116  120  3.40  3 70  2SC 1978  540  600  660  uPC 1001H  1 90  2 10  2.40 
254 837R  2 50  2 70  2.90  2SC 485  1 30  1 40  1 50  25C 1116A  3.40  155  3 90  2SC 2028  .50  .64  70  uPC 1008C  4 20  4.40  4.90 
2SA 8391  1 30  145  1.60  2SC 4116  130  1.40  1 50  25C 1124  80  .90  1 00  2SC 2029  1 50  1.80  2.00  uPC 102011  1 90  210  240 
254 908  85.0  880  980  25C 493  100  320  340  2SC 1127  .80  .90  1.00  2SC 2074  .80  .90  1 00  uPC 1025  1.90  210  240 
254 913  70  80  90  2SC 495  .45  55  60  2SC 1161  1.30  1.45  1.60  25C 2076  50  .64  70  uPC 1154  200  220  250 
2SB 22  30  35  40  2SC 496  45  55  60  2SC 1162  70  .80  .90  2SC 2091 90  10 1 20  uPC 1155  200  220  2 SO  
2513 54  20  27  30  2SC 497  I 10  125  1 40  2SC 11 66  .20  27  30  2SC 2092  1.60  21..00  2.25  uPC 1156  190  210  2.40 
2SB 55  40  53  59  2SC 509  35  40  45  2SC 1167  180  400  440  2SC 2098  3.20  3.40  370  uPD 861  8.00  840  950 
25E1 75  35  40  45  2SC 510  130  1 40  1.50  2SC 117013  380  400  4.40  25C 2166  1.40  160  180  uPD 857  800  8.40  9.50 
258 77  35  40  45  2SC 515A  80  90  1.00  2SC 11728  320  360  395  250 72  .50  64  70  uPD 858  6.00  630  7.00 
25E1 173 
25 B 175  20  27  30  2SC 535 

30  35  40  2SC 517  250  270  3.00  25C 1173  55  60  
30  35  .40  2SC 1175  50 35  40  45  22558 9077  1 30  1 45  1 60 .35  40  45  PLI. 02A  tr13  2.32, tt8 PLL 01A 

2513 176  30  35  40  2SC 536  30  35  40  2SC 1177  11 00 12.60 14.00  250 91  1 30  1.45  1 60  PLL 03A  760  800  8.80 
258 178  35  40  45  25C 537  30  35  .40  2SC 1189  100  1 10  1.20  2SD 91  130  145  160  C-3001  130  1.45  1.60 
2SB 186  20  27  30  25C 627  1.30  145  1.60  25C 1209  .30  35  40  2SD 93  1 60  1 80  2.00  220  270  290 
2SB 187  20  27  30  2SC 631  .35  40  .45  2SC 121113  .30  .35  40  250 118  290  320  340 1.25  1 40  442007 4508 1.90  2.10  2.40 
258 202  1 10  1 20  1 30  2SC 632A  .35  40  .45  2SC 1212A  BO  90  1.00  250 130  1 10  200  2.20  2.50 

25E1 303  30  35  40  2SC 680  1 90  2 10  2.40  2SC 1215  .35  40  45 
2SC 1213  .30  35  .40  2SD 187 2513 220  90  1 10  1 20  25C 634A  .35  40  .45  35  40  45  S780106613  590  6.50  6.90 

3tE; 38; 230  2.40  2.65 3 40  3 55  3 90  90  100  110 
25E1 324  30  35  40  2SC 681A  300  3.25  350  2SC 1222  .20  27  30  MPS U31  1 50  1 70  1.90 
25E1 337  70  80  90  2SC 684  80  90  1 00  2SC 1226  50  55  60  250 218  250  270  300  SN 7400  15  17  19 

PRICES MAY CHANGE WITHOUT NOTICE  COD ORDERS WELCOMED 

Minimum order S5 00 Ohio residents add 4 , sales Ian Add 51 00 poslage and handling 

Quantity discount prices Ask For Our Complete Price list Manufacturer Inquiries Welcomed 

All parts guaranteed against factory defect 

TOLL FREE TELEPHONE 
NATIONWIDE 800/421-2841  LOCAL 513/874-0220 

OHIO 800/421-2877 

Hours Mon Fri 10-7 Sat 11-5 (EST) 

IMMEDIATE SHIPMENT WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI-SVEA ENTERPRISE 
a Cho., of I-up Sue° Incorporated 

P.O. Box 40325 Cincinnati. Ohio 45240 

Telex 21-4732 

Circle No. 103 on Reader Inquiry Card 
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Model 3400 has features that 
upstage other compact DVOMs. 

3',114.#117 
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uilt to fit  and and budget, the new 
Model 3400 (shown actual size) is loaded wi 
features. Like a color coded single range 
switch for one-hand selection of all functions 
... overload protection for all ranges and 200 
hour minimum battery life ... time-saving 
automatics including auto-zeroing, auto-
polarity, auto low-battery and auto-overrange 
indication ... easy to read .5"LCD readout. 

Junctions and 24 ranges, typical DC 
. uracy .5% Rdg, including High and Low 
Power Ohms for sensitive IC testing, makes 
the Model 3400 ideal for design, production 
and maintenance testing, vocational tech 
training schools, commercial electronic 
equipment test and measurement use. 

1. HAND SIZE, 31/2  digit, single range switch 
—6 function, 24 ranges with Hi and Low 
Power Ohms, Auto-zero and Auto-polarity. 

2. OVERLOAD PROTECTION —Protected up 
to 600 volts on all ranges with special 
2 fuse arrangement. 

3. BATTERY LIFE-200 hour minimum with 
9V battery, display includes low battery 
indication. 

ONLY $140 
Includes test leads, new screw-on insulated 
alligator clips for the probe, 9V alkaline 
battery, plus instruction book and 1 year 
warranty. 

For a demonstration, contact your Triplett 
distributor. Mod Center or representative. 

Triplett Corporation, Bluffton, Ohio 45817 
(419) 358-5015, TWX (810) 490-2400. 

Tri•lett performance... a tough act to follow 
...Circle No. 104 for info,inz. on 

...Circle No. 105 for FREE demonstration 

®TRIPLETT 

. • 

_ 

See us at EDS '80 Conference Room CR-I 


