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The Best of Everything
Has I¥’s Price...
Even Tuner Service!

The best tuner repair service . . .
that's our goal. You get only what
you pay for even with tuner repair
service. The price you pay at PTS
is peanuts when you consider
reliability and the standards of
excellence we apply to every
repair order. When you are
comparing tuner service com-
panies, price alone doesn’t tell
the story.

SAME DAY SERVICE

ORIGINAL OR
SUPERIOR PARTS

ONE YEAR
LIMITED WARRANTY

We Repair Them All.. .. Any Make
Or Model . .. Color, Black & Whitey
Tube, Transistor of
Electronic/Varactor!

W& PTS ELECTRONICS, INC.

THERES A PTE SERVICENTER IN MOST MAJOR METROPOLITAN AREAS.
CHECK THE LIST AT THE RIGHT FOR THE ONE NEAREST YOQOU!
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Some of Hy-Gain Assets
Acquired By Telex

Five product lines of the bankrupt Hy-
Gain Electronics Corporation have been
picked up by Telex Communications,
Inc. of Minneapolis. Purchased from
Citibank of New York, present holder of
Hy-Gain assets, were lines including:
CB antennas, amateur antennas,
marine antennas, amateur transceivers
and marine transceivers. Telex did not
acquire any of the CB radio inventory ot
CB radio manufacturing facilities. The
latter remain the property of Citibank
who has them up for sale.

Telex president, Ansel Kleiman; said,
“It is important that the trade and con-
sumers understand that any and all
claims against the previous operation,
Hy-Gain Electronics Corporation,
should be filed with the Bankruptcy
Court in Omaha, Nebraska.”

Kleiman also stated that marketing,
sales and distribution policies of the CB,
marine and amateur products will re-
main essentially the same as previously.
Any questions regarding any of the mar-
keting or sales areas should be referred
to Hy-Gain in Lincoln, Nebraska.

According to Kleiman, production at
the Lincoln facility and shipments of
some antenna products from finished
goods inventory have already begun.

Key management people in Hy-Gain'’s
antenna operation have also been re-
tained, according to Kleiman. Howard
Sachs, for example, will be general
manager of the Hy-Gain division of
Telex, and according to Kleiman, he has
been able to reassemble most of his
previous key staff and operations
people.

General Electric Unveils One-
piece Projector Television
GE’'s newest TV product—the Wide-
screen 1000 Home Television Theater—
has now been introduced to the press
and GE's regional representatives. The
suggested retail price of $2800 is firm
now and the product is ready for
market—and its acceptance as a sale-
able product is now up to the consumer.
The Widescreen 1000 is a self-
contained, rear-projection unit that of-
fers approximately 1000 square inches
of picture area, or three times the size of
today’s standard 25 inch color TV re-
ceivers. The new unit takes the same
floor space out from the wall as GE's
25-inch color consoles. It is 70 inches
long and 50 inches high and is con-
structed in more-or-less an L-shape.
Widescreen 1000 is the first single-
tube, rear-projection unit produced by a

major TV manufacturer. We (the ET/D
editorial staff) have seen the unit in
operation—and we were impressed.
The self-contained feature—the con-
trols and viewing screen all in one
package—means that you don't have to
battle with separate ‘screen’ placement.
You just turn it on—and let the automatic
color tuning system—produce the
brightest single-tube color picture we've
seen so far.

General Electric says they designed
the Widescreen 1000 after extensive re-

search to determine the type of wide
screen TV system consumers would
purchase for their in-home use. It was
learned that a fully self-contained, rear-
projection unit with approximately 1000
square inches of picture area, was pre-
ferred by a wide margin of the consum-
ers surveyed. Also, research results
showed that such a unit should also
have an automatic color tuning system,
a remote control electronic tuning sys-
tem, and high-quality sound.

GE's design engineers have followed
the research findings and have included
VIR broadcast controlled color, random
access remote electronic tuning and
dual speakers. And they have also de-
signed the Widescreen 1000 for easy
servicing.

Later on this year—when we review
the TV manufacturers’ offerings for
1979—we'll take a more detailed look at
GE's Widescreen 1000. By that time,
also, we'll have a befter idea on the ac-
ceptance by consumers of the new
product.

Dynascan's Sales For First Quar-
ter of 1978 Are Down From Last
Year

In the first three months of 1978, Dynas-
can Corporation, parent of B&K-
Precision and Cobra brands, reported
sales of $16.7 million, down from $37.4
million in the first quarter of 1977. How-
ever, the firm says their first quarter
sales exceeded the sales of $16 million
in the last quarter of 1977.

Last year's peak first quarter, the firm
reports, resulted largely from the initial
surge of sales of their newly introduced
Cobra 40-channel CB models.

Earnings for the three months ended
March 31, 1978 were $407,000 or 14
cents per share, compared with 59 cents
per share in the first quarter of 1977.

Dynascan, however, reported steady
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The new Sinclair DM235 is yet another
example of outstanding Sinclair value-
engineering. Developed from the Sinclair
DM2 and world-beating PDM35 (already
outselling all other digital multimeters),
the DM235 provides full facilities for every
application, including field servicing, test-
ing and laboratory work. At a price no
comparable digital meter can approach.

A new dimension in styling

Up till now, choosing a meter suitable
for use on the bench and in the field hasn’t
been easy. Either you bought a bulky
kench instrument (awkward to carry
around) or a hand-held portable (difficult
to useon the bench). The Sinclair concept
is different. By keeping the thickness down
to only a fraction over 1 1/2 inches, and
the weight down to under 1 1/2 lbs., we've
produced an instrument that has all the
advantages of conventional bench meters,
but that packs neatly into any tool kit or
brief case.

A big, bright, unambiguous
display

The DM235 has a full 3 1/2 digit display
reading to £1999. Large, high-brightness
0.3 inches LEDs give clear, unambiguous
readings with an ultra-wide angle of view.
And an LED display means proven lifetime
reliability.

Six functions in 26 ranges

DEAYClcs st o 7, oy 12 1 mV to 1000V
VO LIS s w416 o e s e 3 I mV to 750V
DCCurrent . .............. 1#A o 1A
ACCurrent ............... 1A o 1A
Resistance . . ............ 19 to 20 MQ
Diodetest ............ 0.1p Aol mA

10 MQ input impedance
High accuracy

Basic accuracy of 0.5% (2 V DC
range), other DC ranges and Resistance
1.0%, AC ranges 1.5% 30 Hz-10kHz.
Temperature coefficient < 0.05 of applica-
ble accuracy per °C.

Easy to use by anyone,
anywhere
Automatic polarity operation, auto-

matic placement of decimal point, and
automatic out-of-range indication. Un-

The new Sinclair DM 235
digital multimeter.
3'; digits...6 functions...

A rugged construction
giving total portability

Very rugged mechanical construction
using all solid-state components.

Protected against accidental overload.

Size only 10 inches x 5.8 inches x 1.6
inches, weight less than 1 1/2 Ibs.

ambiguous reading of function and range
selected from a single input terminal pair.
Basic operation from four standard
C size disposable cells, providing complete
independence of AC supply.
Line operation available via optional
AC adaptor/charger.

A full range of optional
accessories

DM235 meter complete with

test leadsand probe .......... .. $79.95
Eveready carrying case with

lead storage compartment . ... ... $19.95
Rechargeable battery units
AC adaptor/charger 117V 60Hz ..
30KV high voltage probe .. ... .
(All prices subject to Sales Tax)

The Sinclair credentials

Sinclair has pioneered a whole range of
electronic world-firsts from programmable
pocket calculators to miniature TV:s-
holding a world lead in innovative elec-
tronics. The DM235 embodies six years’
experience in digital multimeter design, in
which time Sinclair has become one of the
world’s largest producers.

/—"‘
‘.._‘-——
e —

fully portable. Under $80°

Like every other Sinclair product, the
DM235 comes to you with a 12 month
repair-ar-réplacement warranty.

Find out more!

If you'd like full details of the DM235,

its operation and its performance, and a

complete distributor list, just send the

caupon below. We'll send you all the facts
by return mail.

The DM235 has all the performance
you need —at around half the
price of what you'dexpect topay.
Send the coupon for the full story.

Sinclair Radionics

115 East 57th Street
Galleria

New York, N.Y. 10022

=inci=ir-

Smaller, better.

!
'Ph.
L

See the DM2335 at: Star-Tronic Dist. Co., Farmington, Mich. 313-477-7700; Crane & Egert Corp., Elmont, N.Y. 516-488-2100; Dytec Central,
Arlington Heights, 11l 312-394-3380; E L.W. Inc., Costa Mesa, California. 714-751-7512; International Standard Components, Mountainview, CA.
415-964-4171; Ossmann Instruments Inc., E. Syracuse, N.Y. 315-437.6666; Par Associates, Denver, Colorado. 303-355-2363; Par Associates South,
Sandia Park, N.M. 505.281-5602; Scientific Associates, Falls Church, VA. 703-573-8787; Southem Peripherals, Atlanta, Georgia. 404-455-3518
and Greenville, S.C. 803-233-1469. Available in Canada from Gladstone Electronics, Toronto, Ont. 416-787-1448.
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It is with great pleasure that | have the
opportunity to express our appreciation for
the prompt and courteous service your com-
pany always gives us. Our orders are always
filled promptly, correctly, and arrive in per-
fect condition. Thanks again.

Soundmaster Electronics
Bethany, OK

It was real nice meeting you people in
Las Vegas. We are happy your company is
doing so well.

Channel Cat
Midland, TX

I would like to take the time to con-
gratulate you on a job very well done. You
not only stock most every transistor & IC,
but you give me faster & more courteous
service than anyone else. You will enjoy a
unique spot in my business by enjoying all
my transistor & IC orders. You also show
your appreciation for our business by giving
us discounts and progratis parts. So in
closing | wish to thank you again and look
forward to a long and rewarding relation-
ship.

Beitz Electronics
Attica, NY

Thank you for your letter explaining
the reason for the delay in filling our order.
| would like to express my thanks for your
generosity for the extra parts to compen-
sate for the delay. May | also say that | am
well satisfied with the way you have taken
care of our orders.

Alfa & Central Western
Comm. LTD
Alberta, Canada

4 /ET/D - June 1978

SOURCE OUR COMPLETE JAPANESE INVENTORY

Just a note to thank you for the
prompt delivery of the parts | ordered.
Confederate Elect.
Findlay, OH

y Do People Buy From Fuji-Svea

Thanks for the fine service and 1'm
looking forward to doing much business
with you in the future. Because | ship pre-
paid, your company saves me money be-
cause of the high cost of shipping. Put us
on your permanent mailling list.

Reese Communications
Marshalt, Minnesota

Thanks for your service——it’s what
keeps us coming back.

Shakespearin‘s
Sound Service
Holly Hill, FL

Your note on the bottom of your
last invoice was the high point of all my
business communications. | am writing
this to let you know that the personal,
human touch really is appreciated and makes
a very good impression on your customers.
Please don't let any computer take over the
job in the future, it sure isn‘t really a suit-
able substitute.

Al’s TV Service
Portsmouth, NH

We have been very impressed with the
professional manner in which your company
does business. Please keep up the very effi-
cient reputation you have earned.

Thanks
GTS Electronics
Nashville, TN

FUJI-SVEA ENTERPRISE

a division of Fuji-Svea Incorporated
DEPY.E/T
P.O. BOX 40325
CINCINNATI, OHIO 45240
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Japa 10 Japanese LIMITED Q'TY

“‘-7 I ixa = ~
overs the 25A, 258, 25C, 25C 1306 1.90 REG $2.90
D series y: 2SC 1307 2.90 REG $3.90
C ,a/ g NO FURTHER DISCOUNT

ON SPECIAL OFFER

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

2SA 744 490 25B537  1.60 | 2SC696  1.95| 2SC 1115  4.40

2SA 2SA 745R 4.90| 2SB 533  4.80 | 2SC 708 1.90 [ 25C 1116 4.90
2SA 747  5.80| 2SB541  4.40 | 25C 10 45| 2SC1116A 6.60 | 2SC 1679 4.25

1.30

1.40

2sC 1675 .59 | 25D 313 A0 [HA 1156 .00 |TA 78012M
25C 1578 2.25 .20 (HA 1158 30| TA 78012P
HA 1159 .80 | TA 78015M
HA 1186 TA 78015P
HA 1197 TBA 810 SH
HA 1201 .50 | TC 5080P
HA 1202 .25 TC 5081P
HA 1211 .50 (TC 5082
HA 1306W .70 [ TD 3505AP
HA 1322 A40|UHIC 002

HA 1339
HA 1339A UHIC 004

2SA 748 1.00| 2sB 554 10.00 | 25C 11 .45 [ 25C 1124 25C1681 .70
25A 750 .59 | 258 556 4.90 | 25C 712 .59 f 25C 1127 y 2SC 1682 45
25A 155 1.60 | 258 §57 3.40 | 2s€ N7 .59 [ 2SC 1161  1.90 | 2SC 1684 .59
25A 756 3.70| 25B 5618 .70 | 2sC 127 1.80 | 2sC 1162 1.00 | 2SC 1687 .70
2SA 758 6.80 | 2SB 564 .70 | 2sC 730 4.40 | 25C 1166 .59 | 2sC 1688 .70
25A 764 4.40 | 258 595 1.90 | 25C 71 5.80 | 25C 1167  6.60 | 2SC 1708 .89
2SA 765 4.90 | 2SB 596 1.60 | 25C 732 .59 | 25C 11708 6.60 | 2SC 1728 1.90
25A 174 .59 | 258 600 7.00 | 25C 733 .59 | 2SC 11728 8.50 | 2SC 1730 .59
2SA 1M 25C 734 .59 | 25C 1173 .80 | 25C 1756 1.40

25A 1944 25C 735 .59 | 25C 1175 .80 | 28C 1760 1.90 | 2SD 360 HA 1342A UHIC 005
25A 798 25C 738 .59 | 2SC 1177 14.00 | 2SC 1765 8.80 | 2SD 361 LA 1111P uPC 20C
25A 814 25C 756 2.80 | 25C 1189  1.20 25€C 1775 .45 | 250370 LA 1200 UPC 41C
25A 815 2SC 756A  3.00 | 2SC 1209 70| 25C 1816 3.90 | 25D 371S LA 1364 UPC 554C
2SA 816 25C 763 .59 | 2SC 12110 .59 | 2SC 1846 .70 | 25D 380 LA 3300 UPC 555H
2SA 818 25C 112 45| 2SC1212A 140 25C 1885 .70 | 2SD 381 LA 3301 UPC 563
2SA 837 25C 1713 201 25C1213 70| 25€ 1908 .59 | 2SD 382 LA 4030P UPC 566H
2SA 839 25C 7174 2.00 | 2SC 1215 .70 [ 25C 1809  3.90 | 25D 388 LA 4031P UPC 576

LA 4032P 3.40 | ypPc 5STTH ¥
LA 40S1P  3.70| UPC 592HZ 1.60
LA 4400 3.70{uPC 1001H
LD 3120 2.50| yrc 1008C
M51513L 4.90| yPC 1016C

25A 841 25C 775 1.95 | 25C 1222 45| 2SC1913  1.20 | 2SD 388A
2SA 847 25C 776 2.65 | 2SC 1226A .90 | 25C 1945  5.60 | 25D 388
2SA 850 b 25C 117 3.50| 25€ 1237  2.25|2sC 1951  1.10 | 2SD 330
2SA 872A 59| 25C 369 .59 1 25C 778 3.60 125C 1239 3.90 | 25C 1957  1.20 | 25D 421

] 25A 885 70| 25C 3N .89 | 25C 781 2.65 | 2sC 1279 .70 | 2SC 1969  4.90 | 28D 424

2SA 908  11.00| 2SC 372 45| 2SC 783R  3.60 | 2S€ 1306  2.90 [ 2SC 1973  1.10 | 2SD 425 M5152L UPC 1020H
25A 913 20| 25€ N3 45 | 2SC 784 .59 | 2S€ 1307  3.90 | 25C 1974  1.90 | 25D 426 M51841P UPC 1025
25C 374 .59 | 25C 785 .59 1 2SC 1310 .59 | 2SC 1975  4.40 | 25D 427 M5320P UPC 1026C
25C3M 70| 25C789  1.00 | 2sC1312 69| 2SC 2028 .90 | 2SD 525 M53273P UPC 1032
2SC 380 69 (2SC790  1.40 | 2SC 13136 .59 | 2$C 2028  3.90 | 25D 526 M53274P UPC 1152H
59| 25C 381 59 25€ 793  2.80 | 2SC 1316  8.50 | 2SC 2074  1.90 | 250 555A M53393 UPC 1156
.69 2SC 382 59| 2sC799  3.60 | 2SC 1317  45|2SC2076 .59 | 2SD 610 M54730 P
59| 2SC 383 .90 | 25C 802  3.60 | 2SC 1318 45 | 25C 2091  2.80 MPS U31
45| 2SC387A .69 | 25C 815 .59 | 2SC 13254 7.60 | 25C 2092 3.90 | SG 613(tv)  5.95|STK 011 UPD 858C
45| 2SC 388A 1.00 | 2SC 828 .45 [ 2sC 1327 .59 | 2SC 2098 STK 014 PLL 1A
45| 2SC 394 59 | 2SC 829 45 25C1330 .70 STK 015 PLL 02A
45| 25C 403 59| 2SC 830H 590 | 25C 1335 .70 STK 016 SN 7400
45 2SCA30 .90 | 2SC 838 .59 | 2SC 1342 .59 25K 19BL 80(STK 022 SN 7430
.70} 2SC 454 .59 | 2SC 839 .59 | zSC 1344 .59 | 2SD 16 5.90 | 25K 23 1.10|STK 032
45| 2SC 458 .59 | 2SC 853 .90 | 2SC 13450 .59 | 2SD 28 2.50 | 25K 30 .70 (STK 435 DIODES
45| 2SC 460 59| 2SC B67  4.25|2SC 1346 .70 | 25D 72 1.10 | 25K 33 1.10|STK 439
.60 | 25C 461 59 | 2sC 870 .59 | 2SC 1347 .70 | 2SD 75 .90 | 25K 24 1.10|STK 502 78L05 1.10
70| 25C478 110 | 25C 81 .59 | 2SC 1358  5.90 | 2SD 77 ‘59 | 25K 40 .70|STK 503 IS 84 .60
59| 2SC 481  1.60 | 25C895  4.90 | 2SC 1359 .59 | 2SD 81 3.00 | 25K 41 1.10/TA 702IM 1S 188
70| 25C482  1.50 | 25C 897  3.40 [ 2SC 1360 1.00 | 2SD 90 1.60 | 25K 49 1.30 [TA 7045M 1S 332
60| 25C484 160 | 25C 898  4.40 [ 25C1362 .59 | 25D 91 1.60 | 25K 55 1.30(TA 7054P .5011S 953
70| 2SC485  1.60 | 2SC 900 45| 25C 1364 .70 | 25D 92 1.90 | 25K 61 1.40(TA 7055  3.00 1S 1007
1.50| 25€ 486  1.60 | 2SC 923 45| 25C 1377 4.90 | 2SD 93 2.80 | 25K 68 1.30(TA 7060p  1.60 1S 1209
15| 25€493  3.90 | 2SC 929 45| 25C1383 .59 {2SD 118  4.40 | 3SK 22Y 2.55|TA 7061AP 1.90 (1S 1211
1.10 | 25C 495 .90 | 25€ 930 45| 25C1384 .59 |2SD 130  1.20 | 3SK 35 2.25(1A 7062P  1.90[1S 1555
59| 25C 496 .90 | 2sC 9a1 .59 | 25C 1396 .70 |2SD 141  1.40 | 35K 37 3.00[TA 7063P  1.60[1S 1588
59| 25C497  1.60 | 25C 943 .70 | 25C 1398 1.10 |2SD 142 2.00 | 3K 39 2.25(TA 7064P  1.90 (1S 1885
69| 2SC 509 .70 | 2SC 945 45| 25C1400 .59 |2SD 143 2.80 | 3SK 40 2.25(TA 7066P  2.00 (1S 2076 !
40| 25C515A 1.40 | 25C953  1.50 | 25C 1402 4.80 {2SD 178  1.10 | 3SK 41 2.50/TA 7074P  4.90 1S 2093 45
59| 2SC517  3.95| 2SC 971 1.40 | 25C 1403 4.90 25D 180  2.50 | 3SK 4§ 250/TA7075P  4.90(1S 2473 .25
20| 2S¢ 535 59 | 2sC 982 .90 | 25C 1407 .90 | 2SD 187 .59 | 35K 48 5.90 /TA 7076P  4.80 |IN 34 .25
40| 25C §36 591 25C 983 1.00 | 25C 1419  1.10 (250 188  3.00 | 3SK 49 2.50|TA 7089  3.00(IN 60 .25
59| 25C 537 .59 | 2SC 984 .90 | 25C 1444  2.80 |250 201  3.40 TA 7102 5.80 1001 .40
60| 25CS838A 70| 25C 994  3.90  2SC 1445 300 1250202  3.90 | MK 10 2.00{TA 7106P  4.90|10010 .60
.20{ 2SC 562 70| 2sC 996  3.40  2SC1447  160|2SD 204  1.40 TA 7108  1.90|VD 68 40
20| 25C563  1.10| 2SC 1000BL .59 | 25C 1448 160|250 205  1.40 TA7109P  3.40$VD 6C 40
60| 25C 605 70| 25C1012 150 | 25C 1449 100 {25D 213 580 TAT120p 190
20| 2SC 619 59| 25C 1013 1.10| 2SC1451 225 (250217 4,40 | AN 203 2.50 |TA 71224P 1,90 JRALTLIGIeL 2
.00 | 25C 620 .59 2SC1014 110 | 25C1454 550 |25D 218  4.40 (AN 2140  3.00(TA7124P 160
20| 25€627  2.25|2SC1017 1.40 | 2SC1475 140250220  2.50 | AN 217 1.90(TA 71299  1.90|W2Z 050 45
{ 2SC 631 90| 2sC 1018 1.20 | 2SC 14785 70 | 250 223 1.90 | AN 238 7.00 |TA 7130P 2,80/ W2Z 052 45
70 | 2SB 507 160 25C632a 45| 2SC1030C 2.80 | 25C 1509 1.10 [2SD 224  1.90 | AN 247 4.40 TA7136P  1.30|WZ 061 .45
1.60 | 258 509 160 | 25C634A 59| 2SC 1047 .70 | 25C 1567 1.0 |2SD 226A 1.60 | AN 274 340 |TA 7146P  4.20| Wz 0T 45
1.40 | 28B 511 1.0 | 2SC 642A  5.90 | 25C 1051  4.40 | 25C 1567A .10 | 250 227 45 [AN 2778 2.49|TA7150P  4.40|wz 075 a8
59 | 2SB 614 1.90 | 25C 644 45| 25C 1060 1.40 | 25C 1584 60 {25D 234  1.00 | AN 315 3.00|TA 7159  2.50wzZ 081 a5
59 | 258 523 1.00 | 25C 645 70| 25C 1061 1.40 | 25C 1586  7.60 | 25D 235  1.00 | AN 328 3.90 TA7200P  4.60|wZ 192 ‘a5
59 | 25B 526C  1.30 | 2SC 650 1.30 | 25C 1076 39.00 | 25C 1624 130 |2SD 236 1,60 | AN 362 3.00(TA 7201P  4.60 (wZ 260 45
59 | 258 §27 160 | 25C665H 8.50 | 2SC 1079  5.80 | 25C 1626  1.10 | 25D 255  1.60 | BA 511 2.90 |TA7203P  3.70 1 WZ 280 ‘a5
.59 | 2SB 5280  1.60 | 2SC 668 45| 25C 1080  4.40 | 2SC 1628 1.30 | 2SD 261 ‘50 | BA 521 2.90 [TA 7204P  3.40
.59 | 2SB 529 90| 2SC 680 2.80| 2SC 1096 1.00 | 2SC 1647  1.00 | 2SD 287 3.70 |HA 1137 4.90 |TA 7205P 2,90
70 | 25B530  4.40| 2SC681A 5.80| 2SC 1098 1.10 | 25C 1667 340 |2SD 288  1.40 |HA 1138 4.40|TA7310P  3.95
2.65 | 258 531 340 25C684  1.10| 2SC 1111 3.40 | 25C 1669  1.60 | 25D 281  2.80 | HA 1149 5.6@ |TA 78005M 5.80
2SA 743A  1.60 | 2SB 536 160 25C6938 59| 2SC 1114  3.70| 2SC 1674 59| 250300  5.60 | HA 1151 4.40 [TA 78005  5.80

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Minimum order $5.00 Ohio residents add 4% sales tax. Add $1.00 postage and handling
Quantity discount prices. Ask Far Our Complete Price List. Mfg‘. inquiries Welcomed IMMEDIATE DELIVERY
All parts guaranteed against factory defect
WITHIN 48 HOURS

TOLL FREE TE LEPHONE ON ALL TRANSISTORS IN STOCK

] . FOR MORE DETAILED INFORMATION
Nationwide 800/543-1607 Local 513/874-0220
Ohio 800/582-1630 874.0223 PLEASE ASK FOR OUR CATALOG

Hours: Mon. thru Fri. 10-7 Sat. 115
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NEW VERSATILITY ADDED

Xcelite

S6rVICe
master Klis

all the electronic
service tools you need
99% of the time

Model 99SMW adds new dimensions to
the serviceability of Xcelite's tamous and
still available 24-piece 995SM Service
Master Set

Housed handily in the same type of
roll-up, plastic-coated, canvas case, the
27-piece 99SMW adds a Weller WP25
protessional, pencil-style soldering iron
with an extra, wider tip, and a No. 100
wire stripper/cutter. These plus the tra-
ditional 99SM tools that thousands ot
servicemen and technicians have liked
so much so long: 20 Xcelite Series
99 quick-change, interchangeable blade
tools —popular size nutdrivers, slotted
and Phillips type screwdrivers, exten-
sion,reamer,regular and stubby handles;
diagonal and long nose pliers, thin-
pattern,adjustable wrench. The handiest
handful of service tools you've ever laid
your hands on!

in stock at leading electronic
distributors . . . nationwide

' 41| TheCooperGroup

R . * o o
}  Electronics Division
WELLER"® - W15S*+ XCELITE®*
PO BOX 728 APEX. NOATH CAROLINA 27502 919362-7511

Circle No. 109 on Reader Inquiry Card
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operations in their industrial products
group, which includes B&K-Precision
test equipment.

In arelated move, the firm’s president,
Carl Korn, has announced that Dynas-
can, under the Cobra name, will enter
the car stereo market later this year.
Korn said, “We feel we can take advan-
tage of the Cobra name and reputation
by entering the auto-sound business
with a high quality line of products, in-
cluding radios, tape players, and acces-
sories.”

Color TV Prices Said to Run
Counter to Inflation

An interesting point to pass along to your
TV customers is the report from RCA
that color television prices have actually
declined 43 per cent over the past quar-
ter of a century in sharp contrast to
prices of such products and services as
automobiles, health care and housing.

Roy Pollack, VP of RCA’s Consumer
Electronics Division, notes that since
1954 the average retail price of a color
TV set has dropped from $1,000 to
$575, despite tremendous advances in
color TV set technology, reliability and
safety.

“The cost of living, as everyone
knows, has gone up dramatically during
the same time span. If color TV prices
had kept pace with the Consumer Price
Index, the average retail price of a color
TV set today would be about $1,300, or
$725 higher than it is now,” Pollack
says.

In that same period, he adds, the av-
erage selling price of a new car has gone
from $2,620 in 1954 to $6,12Q in 1977,
an increase of 134 per cent; the median
price of a new one-family house from
$12,500 to $48,700, an increase of 290
per cent; and health care spending, on a
per capita basis, from $101 to $637, an
increase of 531 per cent.

According to Pollack, there are ap-
proximately 130 million color and
black-and-white television sets in Amer-
ican homes, or more than the number of
automobiles, bathtubs, washing ma-
chines or refrigerators in use, and not far
behind the telephone.

It's Las Vegas Again For Winter
Consumer Electronics Show

Las Vegas will again be the site for the
1979 International Winter CES. The
show will be held Friday, January 5
through Monday, January 8 at the Las
Vegas Convention Center, according to
William E. Boss, chairman of the Board
of the Electronic Industries Associa-
tion’s Consumer Electronics Group, the
show’s sponsor and producer.

The 1979 show dates have been
shifted one day later than previously
slated to allow three full days to finalize
construction of exhibits, and to facilitate
air transportation for attendees who, for
this show, will come from all 50 states
and foreign countries.
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“At last...

a digital VOM
I can trust.

F

‘> -
? -

Formerly

Instruments

*I repair electronic equipment from TVs to
computers. So I need dependable test equipment.
That's why I was unhappy with the first digital
VOM I bought — it never worked right and 1
couldn’t trust it.

“Then I bought a VIZ WD-751A for $150. The first
thing I noticed was its speed; even on AC (the
“problem’ scale for most DMMs) the readings
come fast — in a second at most. And this DMM is
fully protected against overload. Even if I set it on
OHMS and put in AC, I can't damage it.

"I like how easy it is to read. Even in the bright
sun, it doesn’t wash out. And this DMM changed
my thinking about LCDs in low light,; if there's
enough light to plug in the leads, there's enough
light to read the display.

“"With its LCD readout and low-power CMOS
circuits, this meter draws less than 50mA, so its
batteries last a long time. And its CMOS large-scale
ICs assure me that it'll stay accurate over the long
haul.

“I find this same quality built into all VIZ VOMs.
Their WD-750A bench-type digital VOM has extra

features like an analog reference meter which is
center-settable for nulling and peaking; a floating
ground; a detachable power cord for complete AC
isolation; low-power ohms; and an extra 20
Megohm resistance range. Its metal case provides
great rf shielding, and it has the same overload
protection as the smaller WD-751A DMM. One
service magazine I read just rated it excellent in
performance — and I agree; in fact, in their test it
even gave very accurate readings on DC having
high ripple or pulses, where some DMMs are off by
as much as 40%

“For ysars I've known that analog VOMs aren't
all the same, so why did I ever think that all
3Y%2-digit DMMs would be the same? As my
distributor told me, VIZ test instruments work right

and they don’t come back
“ IZ Test

for repairs.
“These VOMs have
Instruments Group

convinced me that if VIZ
makes it, it's made right.’

335 East Price Street Philadelphia, PA 19144 (215) V1-4-2626

The Circuit Tester line

Accuracy and stability assured

viz

@

Circte No. 135 on Reader Inquiry Card
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In the past 15 years the number of electron tubes sold in the United
States for all purposes has fallen 67 per cent. Five years ago most black
and white TVs manufactured, and some 75 per cent of the color sets,

carried mostly electron tube circuitry. Today all color, and black and white
rRom sets are considered 100 per cent solid state.
The “average” solid state color television set today has an estimated lite

am of 12 years. It uses just over half the amount of electricity as its electron
I |I£ tube counterpart and runs much cooler.

Most of the figures | have just quoted, have come across my desk at one:

@ time or another from the Electronics Industries Association. Probably you
were already aware of the trend, if not the specifics of the numbers

themselves. | bring them to your attention for one reason. The reason too,

DE K is one I'm sure you already “feel.” The amount of service per television
set in the United States appears to be dropping too rapidly to sustain a

whole service industry on its present scale indefinitely.

What these figures seem to tell all ot us concerned with the state of the
consumer electronics service market is that it seems highly unlikely that
most consumer electronics business operations, except pethaps the very,
very largest, will in the future be able to survive solely on the basis of
television service alone.

So now what? If the above statistics hold true, doesn’t that mean there
will be a dropout, perhaps a sharp drop out, of the total number of
television-only service shops? The answer, of course, is yes. But it needn’t
be taken as an insurmountable problem if we approach this circumstance
with knowledge and confidence in our own abilities.

The “way out” for a professional service shop operation interested in
maximizing profitability is as old as American business itself ...
DIVERSIFICATION

This brings up a very important point. In an environment abounding with
new applications in electronic gadgets, gimmicks, tools and appliances, it
seems highly likely that the service shop that will survive the “belt
tightening” we are likely to experience in the future is the one that will go
out and aggressively seek these new avenues leading to developing
service areas.

Put another way, has your shop ever considered expanding into the
many growing numbers of new opportunities? What about home security
alarm and protection systems, closed circuit television surveillance
systems for home and industry, or biomedical equipment servicing, marine
and communications electronics, radar ranges and other appliances, plus
many, many more opportunities. And, did you realize that the total annual
service bill for business oriented small computer systems in now $3.7
billion a year and this figure will grow at an estimated 90 per cent a year
for the foreseeable future?

These figures and the questions they raise should be very interesting to
anyone seriously considering an expansion of their current service base.
They at least tell you along which lines you should be directing your
thoughts if you find your present service business situation too tinely
restricted to only one type of electronics servicing.

Sincerely

Jiakid # /oy
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s Mallory solderless terminals are available
From bllStel'S to now — packaged to suit your needs. These
boxes to bags. crimp-type terminals and connectors fit

virtually all popular applications and come in
a comp ete range of szes from 25 through

Y 4/0 AWG.
Mallory S gOt the Buy the winning team for convenience and
winning team reliability. See your Mallory Distributor. Or

contact Mallory Distributor Products Com-

for your SOlderless pany, a division of P. R. Mallory & Co. Inc.,

Box 1284, Indianapolis, Indiana 462086.

terminal needs. (317) 853-3731.
a

y —
s
- . -

m o, € 2402 B

P57 ave tnaviored

» o
11 8 AWO

sett Connector Terminal

MALLORY

Capacitors - Gontrols - Fastening Devices - Resistors - Secur ty Products - Semiconductors - Solderless Terminals - Sonalert® Signals - Switches
Circle Nc.. 121 on Reader Inqu ry Card




NEWSLINE

APRTIL, BIGGEST MONTH YET FOR TV SALES TO DEALERS. For the first time in the month
of April -- any April —— total TV sales to dealers totaled more than a million
units, according to the latest EIA report. And the "merry month of May" started
its first week breaking records -- up 65.5% from last year. In April, color
sales were up 21% from a year ago, and B-&-W sales were up 7.8%.

ELECTRONIC PARTS ORDERS INDEX UP, TOO, IN '78. Also, according to figures from
the Electronic Industries Association (EIA), the index on dollar value of new
orders received for electronic parts for the first four months of 1978 was up
14.65% from the dollar value of orders during the same period a year ago. When
measured against orders recelved during a comparable period in 1969, 1970, and
1971, orders through the first four months in 1978 are running 106.40% ahead.
Orders received include capacitors, coils, connectors, filters, rzlays,
swiltches, resistors, sockets, transformers, reactors and loudspeakers.

SUN LIGHTS UP THE NAVAJO INDIAN RESERVATION. The country's largest Indian re-
servation — the Navajo Nation at the junction of the New Mexico, Arizona, Utah,
and Colorado boundaries — 1is turning to the sun for needed electricity and
water. Faced with the need to improve living conditions without expensive

power lines, the Indian Health Service has contracted with the Solarex Corpora-
tion of Rockville, Maryland, to install roof-mounted solar panels at homes on

the reservation. Each installation, which costs $400, supplies electricity for a
15-watt fluorescent lamp, a 3-gallon-a-minute water pump and an 80-ampere-hour
battery to provide energy storage for nighttime operation.

ZENITH'S FIRST QUARTER SALES DOWN FROM LAST YEAR. Zenith Radio Corporation says
a declision to reduce distributor color television inventories resulted in a re-
duction in sales for the company from the 1977 period. Company earnings for the
first quarter of 1978 were, they report, $1.1 million, or 6 cents a share, com-
pared to $6.0 million, or 32 cents per share, in 1977. Sales for 1978's first
quarter were $214 million, compared to $231 million in 1977.

PANASONIC PRICES SLATED TO GO UP AGAIN THIS SUMMER. Panasonic executive vice
president Ray Gates told a spring sales meeting in Florida that the firm's
prices, which were increased on the first of the year, will definitely have to
go up again in July. Increases will average 5 to 7% and will be highest in
Panasonic and Technics brand stereo products, and lowest in TV.

MEDICAL MICROCOMPUTERS TO PRODUCE $1.3 BILLION MARKET. Sales generated by
microcomputer-based medical systems will cumulatively total $1.3 billion over
the next ten years, according to a study by Frost & Sullivan, NY-based research
firm. "Not only will microcomputer systems find a place in medical applications
not now covered by minicomputers, but it also is evident that the micro will
invade current minicomputer markets as well," the study says, adding advanced
microtechnology will radically change the traditional market profile.

MATSUSHITA ELECTRIC EARNINGS SET COMPANY HISTORY. Matshushita Electric Indus-
trial Co., Ltd., reports consolidated earnings and sales for the three months
ended Feb. 20, 1978, that set records for any first quarter in the company's
history. Matshushita is Japanese parent firm for "Quasar" and "Panasonic"
companies.
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Jerry Baumbach
Moon TV

1530 East Grand Avenue

Des Moines, lowa 50316

“Sure, l win valuable awardsinthe
PRO’ Award Program, but the |

Premium Reward Offer © *"Profiable Replacement Opportunities

Your reputation is our reputatlon

Tube Products Department - Owensboro, Kentucky 42301
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LETTERS

HELP WANTED

Can someone tell me where to get trou-
bleshooting and technical information
for the circuits used in closed circuit
television and those used in computer
TV readouts.?

Elton Brabham

2103 Glynwood Drive

Savannah, GA. 31404

! like your magazine, and especially the
Tekfax, very much. Also, need some
help. | have an old Rider Chanalyst,
Model #11, | would like to obtain ser-
vice notes for. Does anyone know of a
firm we could contact for this informa-
tion?

Walt Finkbeiner

New Jersey Avenue

Absecon, N.J.

We have an American Bosch radio
model 48 or 49 (according to the in-
struction manual). It was manufactured
by American Bosch Magneto Corp,
Springfield, Mass. about 1929. Am very
interested to find out its value. It works
perfectly. Can you help?

Jeff Pelzel

108 Water St. S.W.

Sleepy Eye, Minn. 56085

I need help in finding two tubes that
have turned out to be hard to get.
Maybe one of your readers has one, or
can point me in the right direction. The
tubes are an EL11 and an AZ11.
Thanks.

Walt's TV Service

379 Burns Road

Millville, N.J. 08332

Does anyone know where | could find a
schematic for a HI-LO 8 Channel Scan-
ner? The only identifying marks on it are
RBM-Serial 21737. | think it was manu-
factured somewhere in Montana.
Thanks.

R.M. Burleton TV

Box 235

Oakfield, Wis. 53065

! hope your readers can help. | have
tried every place to get the schematics
and the original copies (or duplicates)
for the following products: RCA Televi-
sion Calibrator, Model WR-39C; RCA

12 /ETID - June 1978

TV sweep Generator, Model WR-598B;
Industrial Television, Inc. VHF-UHF
Field Strength Meter, Model IT-105RB;
B&K-Precision Tube & Transistor Tes-
ter, Model 650, Test Panel 610; Preci-
sion Apparatus Co. Volt-Ohm-Meter
Series 40; Neo-Tronics, Inc. Intensites-
ter Model 101, and Service Instruments
Co., Align-O-Pak Model BE-2.

I'll appreciate any help | can get.
Robert J. Huber
2030 Winne Court
Dubuque, lowa 52001

I need information and a schematic for a
UHF TV sweep generator, Model
NRK-153 manufactured by Standard
Coil Products Co. Thank you.
Durward McLohon

Wenner Gren Lab

University of Kentucky

Lexington, Kentucky 40506

LOOKING FOR ASSISTANCE

I have a Knight KG-625 VTVM, which
needs the movement replaced, or re-
paired. As the Knight Company is no
longer in operation, | would like help in
either getting the meter movement re-
paired, or finding a new or used re-
placement. Someone gave me three dif-
ferent addresses of repair businesses
but none of them answered my letters.
I sure would appreciate some help on
this matter. It is a Knight KG625 with a
200 pA movement, and it's too gocd a
meter to junk.
James S. Mcintyre
Star Route, Box 607
Pettus, W.V. 25153

TIPS ON BUYING WHOLESALE

With reference to a letter appearing in
your April, 1978 issue, from a Mr.
Richard W. Dambrun, who Is in need of
information on purchasing wholesale
parts, | believe | can offer some helpful
aadvice.

If you are legitimately engaged in the
servicing business, i.e., hold a state
sales tax license, in addition to any other
licenses which may be required to carry
on such a business in your location,
then you should have absolutely no
problem in buying parts at ‘wholesale’
or ‘dealer net' from authorized parts
distributors or jobbers.

You will benefit greatly, and can offer
better service to your customers, by es-
tablishing a friendly, close working

relationship with a parts wholesaler in
your locality. He will be glad to work with
you in obtaining hard-to-get parts, as-
sisting in the selection of substitute
parts, and supplying you with manufac-
turers' catalogs, price lists, and valu-
able information.

To locate a bona-fide supplier, check
the yellow .pages under “Television
Parts & Supplies-Wholesale."” Pay them
a visit-present your business card and
introduce yourself. Check on the brands
of tubes and semi-conductors they
carry-GE, RCA, Sylvania, or whatever.
Ask frankly what discount they normally
offer to dealers such as yourself. 40%
off list is standard in the industry. Dis-
counts usually run higher for tubes, ex-
cepting picture tubes. Fifty to sixty per
cent is common, depending upon the
distributor. As a service dealer, it has
been my experience that it is not neces-
sary to buy in quantity to obtain these
discounts. You are apt to get more fa-
vorable discounts on tubes, however,
by buying most or all from one distrib-
utor-for you become a more ‘regular’
customer of his.

Ask him for ‘suggested retail' price
schedules for tubes and semiconduc-
tors. Then you can compare. And, of
course, these are the prices you can
fairly charge your customers. Ask for a
Mallory general catalog; it shows net
(wholesale) prices. So, then you'll have
another basis for comparison. And bear
in mind that slight price increases may
only reflect inflation-which you should
pass along to yqur customer.

I hope this information will prove help-
ful.

Max McKahan
MM Television & Radio
Westville, Indiana

WHERE IS SEARS?

Why is it Electronic Technician/Dealer
stopped printing Sears' schematics?
Years ago Sears diagrams were in your
Tekfax department. Also, Sears parts
are hard to get. Is there anything you
can do to help?

C. Nellum

Terre Haute, Indiana

EDITOR: We are, or course, dependent
on the manufacturers for supplying us
with their schematics and other techni-
cal information. As far as we can tell,
ET/D stopped printing Sears schematics
when Sears stopped supplying them.
However, we will look into the matter.
They should be included in Tekfax.



A message from RCA Consumer Electronics

- I

3 [

/

a:.‘r'ﬂ\k

When our customers are satisfied they pass the
word. And we grow
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The computer puts service information right at our
fingertips. so service is faster

No. 6 in a Series
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You have to love what you're doing to be a success-
ful servicet—and | do

“Our computer lets us spend time
on service, not paperwork”

Walter Groce, Coastal TV, New Orleans, Louisiana

It began with a radio kit

Walter Groce’s interest in elec-
tronics began when he assembled a
CB radio kit in 1960. Later Groce
went to work at his father-in-law's
television shop and went back to
school to become an electrical en-
gineer. Today Groce guides Coastal
TV, one of the key servicing agencies
in the greater New Orleans area.

Unique facilities

About a year ago Coastal TV
moved to a one-story building that
had been used by an oil company
as a training center for service sta-
tion personnel. Groce made use of
such exisiting features as a pair of
hydraulic lifts, which were adapted
as service benches, air conditioning,

the paneled and carpeted office area,

and ample parking space with room
for future expansion.

There are seven work benches
in the shop and an impressive

\ . ae W

and-tie approach to servicing.

variety of scopes that are mounted
on specially built roll-about stands.
An outdoor antenna system brings
area broadcast signals to the tech-
nicians’ work benches and a color
bar signal is injected into the dis-
tribution system.

Service work

Coastal TV concentrates on ser-
vice work for retailers, including
mass merchandisers. For that rea-
son, three technicians work in the
shop and three work outside, using
radio-equipped trucks.

Technicians work 8 AM to 5 PM,
Monday through Friday with a half
day every other Saturday. A bonus
arrangement allows technicians to
receive one-third of all net profits
over their pre-determined quota.

Every morning each technician
calls the service customers on his
daily list to reaffirm a need for ser-
vice, obtain pre-service information
and set a time for the visit.

The outside technicians leave
service contract forms to obtain busi-
ness for Coastal TV. Two contract
followup mailings are made to the
consumerduring the warranty period.

“Shirt and tie” look

Groce believes in the "shirt and
tie" approach to the servicing busi-
ness. His technicians follow his
example, both in the shop and when
making house calls.

Groce is a practicing technician who
enjoys computer work.

When Groce decided to add a
computer to his business, he de-

cided to buy instead of lease. To
keep the computer busy, Coastal TV
provides data processing services
for other dealers, including special
mailings and service contract pro-
cessing, for a fee.

Coastal TV uses the computer
to store customer service records,
warranty registration data, parts in-
ventory, payroll and employee per-
formance statistics and to print
Coastal TV's service contracts.
Coastal TV's warranty offerings in-
clude a nine-month extension of the
90-day factory labor coverage, and
one year contracts thereafter for
parts and labor coverage.

Groce is selective about service
contract customers. He uses the
computer to pinpoint “bad risk” cus-
tomers who seem to have more than
the average number of service calls
under the warranty.

Additional programs and a larger
capacity computer are planned.
Groce sums up the future for Coastal
TV: "The possibilities are big, really
big.”

For a FREE subscription to the RCA COM-
MUNICATOR, the periodical with practjcal
ideas for TV service people, write to RCA
Consumer Electronics 1-455, 600 N. Sherman
Dr., Indianapolis, IN 46201

Consumer Electronics Division
600 N. Sherman Drive
Indianapolis, IN 46201

Better Service Through Better Communications
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GTE SYLVANIA

Color TV Chassis E0O8—No sound.
Probable cause is defective IC100, Q104, Q106, or Q102.
Replace defective component.

sl ) -
* .

g
L oo ntes sore
cae [ Vot Lo a0 e o
q I [ oo | ""*&l e o 3r3ve. o 5 Canem
3= ‘oo i #
0 ) Y
" a
[or L B
hr—) v Q02 3 LL Y
AUO ORVER |, . rorv
- eanrecy 1.2
e g3
| ] o — Al e ooy
[ | | o Sy V1e ave " $oefe
1 J i " o S
)., T 1100

o n SOUND IF
PN OLTECTOR
13 330

Color TV Chassis E21-6—Snowy picture. AGC voltage
does not change with signal strength.
The IF cable is probably shorted near plug.

GENERAL ELECTRIC

YA Chassis, 13- and 17-inch—Bottom and/or Top Foldover
With bottom foldover, possible causes are: Yoke, with shorted
vertical winding. Usually, R650 on vertical module will over-
heat; or, Convergence module (EP93X64) with a bridge circuit
diode breaking down under load, or shorted. Usually R810 on
the module overheats. In case of bottom or top foldover, the
cause may be a defective horizontal output transformer. Due
to outputs from pin 8 and 10 of the HVT not being equal. DC
output from scan diodes (Y646 and Y642 on vertical module)
should be approximately equal. Difference in outputs should
not be greater than 2 volts.

MAGNAVOX

T981/2/7 TV Chassis—Video washout and retrace lines.
These symptoms appear at low brightness level with Vid-
eomatic Off when R304 opens. The picture is normat at
medium brightness levels and above. R304 is soldered to one
of the terminals on the HV tripler. The resistor is 820K and
must be replaced only with Magnavox Part No. 230161-10.

R304 is only used on certain versions of these chassis.
These versions are those T981 chassis whose HV is set to
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27KV and T982-7 chassic whose HV is set to 28.5KV. The
version numbers are as follows: T981-08,09,11 and T982-
12,13,14,15,16 and T987-11 and 12.

RCA

Color TV Chassis CTC 74—Relay K201 drops out when in-
strument is turned on.

To correct, check for shorted or leaky CR205 (43V zener
diode) and/or Q201 (protective control switch transistor).

ZENITH

Color TV Chassis 13GC10—No reception on low VHF
channels. Ali other channels are O.K.

Probable cause is an open 5.7 VAC winding on the power
transformer.

Color TV Chassis 25EC58—After set warms up, a slight
vertical retrace is visible, and becomes more visibie
longer set is on.

Resistor R260 (75K ohm, ¥2W), part NG. 63-9947-17, is faulty.

Color TV Chassis *“J” line—CRT sockets binding to CRT.
The CRT sockets of the video output module may in some
instances bind to the base of the CRT in early production 13
and 17 inch “J" line receivers. This condition could be due to
the contacts of the CRT socket binding near the bottom of the
troughs of the CRT base. If binding does occur, do not pull
excessively in trying to remove the socket, or you could break
the CRT. Instead, obtain a “B"” size jeweler's screwdriver.
Carefully insert it within the troughs of the CRT base and
gently “pry” each one of the contacts slightly as shown in
illustration below. NOTE: BE SURE NOT TO ALLOW THE
SCREWDRIVER TO PENETRATE UNDERNEATH AND
DISTORT THE PINS OF THE CRT. ALSO, BE VERY CER-
TAIN NOT TO “PRY” THE SOCKET CONTACTS TOO
MUCH, SINCE EXCESSIVE FORCE WILL DISTORT THE
CONTACTS AND REDUCE CONTACT PRESSURE. IN-
TERMITTENT OR NO OPERATION MAY RESULT. After
each one of the 11 contacts of the CRT socket has been lifted
gently, the CRT socket/module should pull off the CRT base
with only a moderate amount of force. Mechanical changes
have been implemented in later production receivers which
will prevent the possibility of the aforementioned binding.

CRT SOCKET _ CRT PIN

TROUGH . S CONTACT [N CRT SOCKET

RED CRT BASE

.055- INCH
. JEWELERS SCREWDRIVER

PRECAUT {ONS

| SCREWDRIVER MUST NOT “ENETRATE UNDERNEATH OR
CRT.

DISTORT PINS OF
¥ )
nit&n T

LIFT UP CONTACTS OF CRY SOCKET
TO AVOID DISTORTION AKD RESULTING
TENT OR WEAKENED CONTACT PRESSURE. I




Here's a new tool

ON REPLACEMENT TV PICTURE TUBES.

Aside from your fine work, what
are you doing to make your custom-
ers return to you with more repairs?
A nice smile and “thank you, please
call again’ may not be enough.

Well, Sylvania has come up with a
new tool that's sure to help you turn
every customer into a steady cus-
tomer. It's a 5- year warranty* that
you can now offer on replacement
picture tubes.

*LIMITED WARRANTY LABOR NOT INCLUDED

repair shops canreally use.

!

- DY

. warranty

) A

So now not only can you cffer the
best in replacement tubes, but also
have a 5- year backing from GTE
Sylvania—one of the largest elec-
tronics corporations in the world.

For more information cn how we
can help your repair shop business
just contact your nearest Sylvania
distributor or GTE Sylvania, Distribu-
tor and Special Markets Division,
Seneca Falls, N.Y. 13148

SYLVANIA |G&
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Digital

voltmeters

What goes on—inside

A detailed examination of
the inner workings of a
typical DVM.

By Bernard Daien

The digital voltmeter is a “must” device
for service technicians to study, asitis a
stepping stone into today’'s more
complex electronics. The DVM provides
an insight into analog-to-digital
conversion (ADC), counters, decoders,
andvarious types of readout displays, all
of which are common in
non-entertainment electronics, and are
now appearing in the newer
entertainment electronics as well.

Technicians today face two different
systems, digital and analog; often both
are used in the same piece of
equipment. There has to be a means of
translating one into the other in order to
enable signal flow back and forth. The
ADCs are one of the “interface” circuits
which make this signal flow possible.
They will be encountered frequently, so
the modern technician must make an
effort to understand them.

Most DVM articles discuss the
advantages of digital meters at some
length. This article is limited to an
introduction to “how a DVM works” in
simpleterms. The uses of a DVM can be
found in sales literature, and are not
covered here.

The DVM comes of age

In the past, DVMs were costly because
they required many components. In
recent years, however, integrated
circuits (ICs) have grown both in
numbers, and in complexity. Today
there is an IC available for almost any
desired function. This implies that we
must start thinking in terms of functions,
instead of looking for a defective
component.
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Fig. 1-A view of the inside circuitry of a typical DVM, showing the use of complex ICs,
and just a few discrete parts. (Courtesy, Dana Instruments.)

To relate to what you already know,
chroma demodulators in all the new sets
are ICs. The question in servicing s, “Is
the IC good or bad?” So itis with DVMs

.. they have become practical for
service work because the IC has made
possible low cost, lightweight, compact
designs. The photo in Fig. 1 of the
interior of a DVM shows how only a few
ICs and other components are required.

DVMs are now so popular that the
service technician will find it
advantageous to know about them, in
the same way that he knows about the
old standby, the volttohm/milliameter.

The readout

Since DVMs display information in a
series of numerals, a digital readout is
necessary. This article covers the
electronic aspects of the various
readouts, but omits such optical
parameters as lenses, filters, etc.
Several types of displays such as light
emitting diodes (LEDs), liquid crystal
displays (LCDs), and gas discharge
devices (similar to neon tubes) are in
current use. All use the same standard
‘'seven segment” (plus decimai point)
format for numeric (numbers only)

readouts, shown in Fig. 2. This
demonstrates the identification for the
segments using the standard letter
symbols.

Thus, to make the number 7" appear,
segments A, B, and C would be
energized. To make the number “3"
appear, segments A, B, C, D and G
would be energized. if the decimal paint
is used, DP is energized. One important
point should be noted now for later use.
Although only seven segments are
needed to form any number from zero
through nine, we need TEN
combinations of inputs in order to form
these ten numbers. Thatmakes things a
little complicated—seven segments, but
ten input combinations. Seven
segments have only seven input
connection lines, but those seven lines
must carry ten combinations of input
signals. We will get back to this subject
later in the article.

Gas discharge tubes require
hundreds of volts to operate, but draw
only a few hundred microamperes per
segment. LEDs are solid state diodes
which emit light when forward biased.
They have less than two volts forward
drop, with a typical current drain of 10
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Fig. 2-The standard “seven segment”
format for numeric readouts.

Pin 1—Cathode A Segment
| Pin 2—Cathode F Segment
. Pin 3—Anodes E F.G, OP
% Pin 4—No connection

Pin 5—No connection

Pin 6—0P Cathode

Pin 7—Cathode E Segment

Pin 8—Cathode O Segment
| Pin 9—Anode C, O
Pin 10-Cathode C Segment
Pin 11-Cathode G Segment
Pin 12-No connection
Pin 13-Cathode B Segment
Pin 14-No connection

Fig. 3-Pin connections for a common
anode, single digit display with decimal
point.

milliamperes per segment. Larger
numerals draw more current, and more
current is drawn also when higher
brightness is desired. Thus one 7
segment number can draw a total of 70
ma if the number “8" is desired—and if
four numbers are illuminated at the
same time, the total current becomes
quite large for a battery pack. To reduce
the average current, itis common to use
“multiplexing,” which consists of turning
the numerals on and off so rapidly that
the eye is deceivedinto seeing a steadily
lit numeral. One way to do thisis to turn
each number in the display on in
sequence—thus a four number display
would have each number lit for one-
fourth of the time, but all four numbers
would appear to be lit simultaneously.
Any form of rapidly turning on and off is
also called “strobing,” and there are
many ways to accomplish the same
purpose.

Liquid Crystal Displays fall
somewhere between the high

First Digit  |Second Digit
Anode Driver|Anode Briver

¥ 4

TIT13

13

\

First Diglt

Seconc Digit
Anode Input  Anode Input

A Segment Input

LT

{Note: Segment driver B throug
not shown)

A" «— Segment Drivers —e

G Segment Input

(Note: Connections between
segments B through F not
shown}

'
|
[
h
Fig. 4-A simplified

schematic diagram for
driving a common LED
display, using only a |
two numeral readout. J

voltage/low current gas tubes, and the
low voltage/higher current LEDs. But
there is one important difference—while
the gas tubes and LEDs operate on DC,
the liquid crystals operate on AC, usually
about 15 volts peak/peak. This is at a
frequency from 30 to a few hundred
cycles, drawing only a few
microamperes for an entire display!

Liquid crystals do not generate light
like LEDs. Instead, they modify the light
coming from an external source. They
consist of a liquid held between two
glass plates. The glass plates have
transparent electrically conductive
coatings which form the segments.
Energizing a segment causes the liquid
in that area to change its light
conductance.

There are severai ways in which light
conductance can be modified—the light
can be “scattered,” or the liquid can act
like a polarizing filter. The light source
can be daylight which is reflected—or a
lamp behind the LCD, which is
conducted. Some of the newer displays
use a little radioactive material to
provide the necessary glow, since
without light the LCDs cannot be seen.

Since each type of display has
different drive requirements, the circuitry
must vary, but much of the circuitry is
similar. We will examine the LED
display, and its driver, since it is used so
often with service type DVMs.

Since LED displays consist of a
number of diodes, we can tie either all
the anodes, or all the cathodes together
(common anode, or common cathode
displays), to reduce the number of leads.
Look at the pin connections for a
common anode, single digit display (with
decimal point, shown in Fig. 3.)

This display is on a standard
dual-in-line-package (DIP) with 14 pins.
The anode leads on pins 3, 9,and 14 are
jumpered together externally. If the
anodes are connected together
internaliy, only 9 pins need actually be

used for this one numeral readout.

Now supposing we need a four
numeral readout—how many pins would
actually be required? You may be
surprised to“discover that we would
need only 12 pins, and therefore could
get by with a standard DIP package.
Here’s how it's done. Recall what we
said earlier about multiplexing—only
onedigiton atatime. Wecantie all the A
segments together on all numbers, tie all
the B segments together, etc. We then
bring the common anodes of each
numeral outto a separate line. Thus, we
can determine which numeral is lit by
energizing only the anode of the desired
number.

If we want the number “3" on the
second digit, we energize the A, B, C D,
G segments on all numbers, but we
energize only the anode of the second
number. Presto—"3" appears only on
the second numeral. Now you can see
that multiplexing not only saves power, it
also saves lots of display drivers. Here
we have shown how only seven
segment drivers can be used to drive a
four number display, with a total of 28
segments. We switch each common
anode on in turn, thus sequentially
strobing the numbers.

Another way to look at multiplexing is
to remember it as the time sharing of a
circuit, something which has been done
in communications for a long time.

By now you should be starting to see
the driver requirements for multiplexing.
Fig. 4 is a simplified schematic diagram
for driving a common anode LED
display, using only a two numeral
readout for simplicity, but the same
circuit can be extended to more
numbers as required.

Only two of the LED segment drivers
are shown for each of the numbers.
Actually, seven are required, one for
each segment with the decimal point
omitted for simplification. Since there
are two numbers in the display, two
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anode switching transistors are shown.
When No. 1 anode is “on,” +5v is
applied to the common anode of
numeral one. Depending on which
segment drivers are also “on,” current
can flow through the appropriate
segments of numeral one to form a lit
number. All other numerals remain dark.

+5V
Supply

<— Swilches

Voltages
Sv V. +5V =« Read Out
Which, in binary

state. i5 ——m

And the vaive

11

ov 0
Thus. the total

s — 8 0 0

Fig. 5-A wiring diagram showing digital
signals coming in over four separate wires.
Table at bottom shows, with setting of
switches, the decimal number line in
binary.

drivers built right into the display itself.
There are also “alphanumeric” displays
which show not only numerals, but
letters as well—and there are “LED
Matrixes" which are a display with many
dots distributed uniformly. Depending
upon which dots are lit, numbers, letters,
and symbols can be selected,
depending upon what is required. Of
course, these have more internal
connections, and more complex driver
arrangements. Some common symbols
are ‘=, +, —, =, x,” and even square
root symbols, etc.

Analog to digital conversion
Why do we need ADC? The input signal

rnlv o |

Su
Voitage | |

Voltage ——e»
\

0 Time —e

Fig. 6-The “charging time" of a capacitor
from a voltage source, through a resistor,
and from a "constant current source.

Input
Signal
g

Comparator

Charging

Discharging
Switch

Switch

Constant
Current
Source

O——eo

+Supply
Voltage

Capacitor

The current is limited by the series
resistors to the proper value for the LED
segments. All the switching transistors
are usually on one IC called a “Driver,”
but the resistors, which dissipate some
heat, are often external.

Remember, itis also possible to have
common cathode displays with the
polarities reversed, and some changes
in the driver, but the basic principle of
operation remains unchanged. Also,
multipurpose ICs are commonly used for
drivers, performing several functions.
They are called by several names,
depending upon the functions
performed, such as, “‘decoder-drivers,”
“muiltiplexed decoder-drivers,” etc. The
decoding function is explained later, ata
more suitable point in this article.

Finally, some displays have the
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Fig. 7-A block diagram of a single
ramp ADC.

is analog (linear), and can be of any
value. Binary (digital) caiculations are
done with signals of definite “steps” in
order to achieve accuracy. The
operations in a DVM are performed
digitally, with digital circuitry. Thus, we
must convertour analog signal input into
digital form for operational purposes, in
order to achieve the needed accuracy.
There are many ways to accomplish
ADC, but we will look at the methods
used in most service DVMs.

Before going further, we must touch
on the “binary system” of math, since it
is the basis for what follows. In binary we
use only two states, “0" and “1". A zero
is commonly indicated by the absence
of voitage, or a low voltage, while a one
is indicated by the presence of several
volts. If we examine four columns of

figures in the decimal system in
everyday use, we discover that, starting
atthe righthand side, and moving toward
the left, each column has ten times the
value of the preceding column, as
shown below. (The number 1 was used
in each column, although any other
number between zero and nine could
have been used.)

Number 1 1 1 1
Value 1000 100 10 1
Total 1000+100+10+1 1,111

or, as spoken, “One thousand, one
hundred and eleven.” Notice that in
speaking, we acknowledge that each
column represents ten times more than
the preceding column, as we call outthe
thousands, the hundreds, the tens, etc.
Now, let's do the same thingin binary,
where there are only “0s” and “1s.”

Number 1 1 1 1
Value 8 4 2 1
Total 8+4+2+1 15

Notice that each column has oniy
twice the value of the preceding column,
and that with four digits we can go from a
total of zero to a maximum of 15.

Now let’s implement this with a wiring
diagram showing digital signals coming
in over four separate wires, as in Figure
5. Note that there are only two possible
states for each line, zero with the switch
open and zero voltage on the output, or
a 1" with the switch closed and +5v on
the output. There is no uncertainty,
which is why binary operations do not
introduce errors.

Now examine the table at the bottom
of Figure 5. It shows how, with the
switches set as shown, we are
representing the decimal number line, in
binary. As we previously demonstrated,
we can set the switches to give us any
number from zero, up to 15, with four
lines, using binary (digital). Since the
right hand column has the least value, it
is said to represent the “least significant
bit” (bit of information). The left hand
column has the “most significant bit”
since it has the greatest value. Now we
can proceed.

Volitage to frequency ADCs

One ADC system that is in use today is
the “voltage to frequency” (V to F)
converter. A resistance/capacitance
oscillator has its frequency controlled by
changing its bias current in accordance
with the inputsignal being measured. As



the input signal changes, the oscillator
frequency varies with it. A frequency
counter with a digital readout displays
the oscillator frequency, and thus,
indirectly, the input voltage. The system
works, but has some problems which
tend to produce errors, and are difficult
to correct inexpensively. The
relationship between voltage and
frequency must be linear over a very
wide range of frequencies. The oscillator
is, of course, variable. It is easy to make
a fixed frequency oscillator, such as
crystal controlled, very stable. Itis much
more difficult to make a variable RC
oscillator stable and linear with voltage.
To overcome these problems, the
“single ramp” converter is often used.

Single ramp converters

This system uses the “charging time” of
a capacitor as its basis. If we charge a
capacitor from a voltage source, through
a resistor, we get the typical “time
constant curve” shown in the dashed
lines of Fig. 6.

If we charge the capacitor from a
constant current source, the curve
becomes a straight line (the solid line in
Fig. 6). The reason is that a capacitor
charged through aresistor has a steadily
increasing voltage, which leaves less
voltage drop across the series resistor.
The charging current through the
resistor depends upon the voltage
across the resistor—thus the current
keeps diminishing, and the capacitor
charges at an ever slower rate. When a
constant current source is used, the
charging current is constant, and the
voltage rises linearly on the capacitor. It
should be noted that constant current
sources are built right into many ICs.

Once we have a linear charging
voltage “ramp,” we can build the basic
single ramp converter in Figure 7. The
capacitor is charged linearly from the
constant current source. After a definite
fixed period of time, the discharge
switch is closed, bringing the capacitor
voltage back to zero, as shown at the top
of Figure 8. This process is repeated
continuously.

The resulting sawtooth ramp is
applied to one input of the comparator.
(A comparator is a differential input
amplifier, with two inputs, one output,
and very high gain). Due to the gain, a
very small input signal drjves the output
to the limit of its capability. Depending
upon which inputis the larger, the output
is eithera “1" or a “zero.”” The unknown
input signal applied to the other input of
the comparator is showr superimposed
on the ramp in Figure 8. At the moment
the ramp voltage exceeds the unknown

signal, the comparator changes state.
This occurs at the moment marked “X"
on Fig. 8.

During all this, a very stable fixed
oscillator is running continuously. The
oscillator output is shaped into pulses
and fed into the digital counter through
the counter switch, as indicated in Fig. 7.

Capacitor
Charging
Voltage
Ramp

Capacitor
Discharge

k N
g ® \/ Unknown
o3 ey - e *— Signal
85 /% x Level
B ] /1
/ l/
4 LN __:_._ £ a0 Vois

Pulses Fed
to Counter

Time —e

FiE;‘ 8-The charging pattern of a single
ramp ADC.

and parts drift in value with time and
temperature, adding to the error.
Various ingenious cures have been
used for these problems, butit is easier
to prevent than cure them. This is done
in large part by the improved ramp
system which follows.

Dual slope conversion

A basic dual slope ADC is shown in Fig.
9. In this system the unknown input
voltage is used to charge the capacitor
through R1. The resulting ramp is
applied to one input of a comparator.
The other input of the comparator is
grounded (at zero potential). As the
capacitor voltage rises above zero, the
comparator switches its output state,
causing the counter switch to close. No
pulses from the oscillator can be passed
on to the digital counter, because a
second switch, ganged with the input
charge/discharge switch, is open at this
time. Thus there is no count during the

Comparater
Charge {Zero Crossing
Oischarge Detector)
o L % Switch
Input Rl J- Output
Signal l l
| ¢ =
R2 I I =
Reverse I
Polarity Counter Digital
Reference | Switch Counter
Supply |
=y | 7/
— I o0/
7
| /
3 ;
| / ot Fig. 9-A block diagram
| // of a dual slope ADC.
| 7/
Ganged /
Switch l/ —

The counter switch is controlled by the
output of the comparator, and the switch
is closed only during the interval that the
ramp voltage is less than the input
signal, as shown on the bottom of Fig. 8.

Consider what happens if the input
signal increases. Point “X" would move
higher on the ramp. It takes longer for
the ramp voltage torise to a higher level.
During the longer time interval more
pulses are passed to the counter,
causing a higher reading. Again we read
out voltage by counting pulses.

Since the oscillator is now fixed, we
can use a crystal oscillator with excellent
stability. Thus, the single ramp system is
an improvement over the V to F system,
and is often used in low cost DVMs.
There are still some remaining
problems. The ramp must be very linear,

charging of the capacitor. This is shown
in Fig 10.

After a predetermined fixed charging
time interval, the input charge/discharge
switch disconnects the capacitor from
the input signal source, and connects it
to the reference supply. This reference
supply is always of opposite polarity to
the input signal, therefore it tries to
charge the capacitor in the opposite
polarity. In order to do this, the charge
which was already on the capacitor due
to the input signal, must be overcome.
As a result, the capacitor voltage falls
toward zero (runs down). When the
capacitor reaches zero, the comparator
switches state, and opens the counter
switch. The oscillator pulses, which
were permitted to pass to the digital
counter during the time the input switch
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Fig. 10-The charging pattern of a dual
slope ADC.

input Output Output Output Output
Pulse of FF 4 of FF 3 of FF 2 of FF 1
g’ _‘F_'A‘s; A RS
0 0 0 0 0
pum—— N (S +— - L —
1 0 0 0 1 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 i 1 0
7 0 1 1 1
8 1 0 0
9 1 0 0 1

Fig. 12-A truth table showing output states
of all 4 flip flops for every input puise from
0to9.

was in the “discharge” position
(remember the “ganged switch”), are
cut off again as the capacitor voltage
goes below zero. This is shown in Fig.
10. The cycle then repeats.

To sum up, pulses can pass from the
oscillator to the counter only during the
time the counter switch, and the ganged
switch are both closed. The ganged
switch is closed only during the
capacitor discharge time. The counter
switch is closed only during the time the
capacitor voitage is greater than zero.
The higher the input voltage, the longer it
will take to discharge the capacitor, and
the higher the count on the digital
counter readout. In this case the
comparator functions as a “zero
crossing detector.’

Let's see what the advantages of this
system are over the singte slope ADC.
First, since the capacitor is charged by
the input signalitself, noise on the input
tends to cancel out. Random noise
spikes are both positive and negative,
and "average out.” This is better noise
immunity than the single stope, which
compares the instantaneous input
signal to the ramp. A spike of noise could
thus cause a false reading. To prevent
this, some form of filtering must be used
with the single slope method.

Further, since the dual slope system
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FF #4 TS i #3 T FF #2 Fip Flop #1 ja—
Input
Pulses
Output Output Output Output of
of Fr#4 of FF #3 of Fra2 FF #1
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Fig. 11-A chain of 4 binary dividers (bistable flip flops), used as a counter with 4

binary coded output lines.
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Note 4 Lines In
/ Binary Coded
Input | Signal Counter Flip Decoder 7 segment |
Conditioner AOC Switch F Multiplexer display
4
—J =]

A

Fig. 13-A block diagram of ADC. I

S J

depends upon discharging the charge
caused by the input signal, we have both
anup ramp, and adown ramp. Errors in
the system which affect the up ramp,
similarly affect the down ramp, thus
canceling out the effect. This gets rid of
many component drift problems.

There are other methods of ADC
each with certain advantages, some are
very fast, some very accurate, some well
suited to feeding information to a
computer or control system. In service
work the needs are ruggedness,
portability, low cost, 1% accuracy, ease
of repair—and the ADCs just described
are adequate.

Signal conditioning

Till now we have discussed the “input
signal” as if it were a DC voltage of the
proper amplitude for our circuits to
handle, but this is not the case. We may
want to measure very small, or very
large voltages, or AC, or ohms, or
current. Therefore, we do exactly the
same thing we have been doing with
VTVMs, scopes, etc. We amplify small
signals, divide down large ones, rectity
AC, and convertcurrentinto voltage with
a precise sampling resistor. Ohms are
measured by applying a constant
current source to the resistor and
measuring the resulting voltage drop.
(Changing the voltage level as needed is
called "scaling.”)

The above is sometimes called
“signal processing,” but the function is
the same. Now you know what the block
titled “signal conditioning” is on the DVM
block diagrams. Simple enough?

Decoders
Earlier in this article we touched briefly

on binary numbers and circuits, “zero”
and “one” states, etc. We also

discussed the basics of displays. Now
we can start putting the pieces together.

Since LED displays have adopted the
seven segment format for numeric
readouts, we need seven drivers for the
sevensegments. Inturn, we need seven
input lines for the seven drivers. But, as
you will soon see, we only have four
input lines available from the counter.
What we are saying is that the counter
outputis on four binary lines. Since four
binary lines, representing 1s, 2s, 4s, and
8s can provide a total of 16 combinations
(0 to 15), we have more combinations
than are needed to make the ten
numbers for each digit on the display,
using only four lines.

But what sort of circuit can we devise
that will take four binary input lines, and
convert them to seven output lines,
driving seven display segments? To
complicate matters, the inputs are
binary, but the outputs are a peculiar
combination required to light the proper
segment pattern in order to form each
numeral. The IC that does this is called a
“decoder,” and has many devices inside
it to accomplish some fairly complicated
logic. While we are at the decoding
process, another step is often added ---
strobing. To do this with discrete
components would probably require a
hundred or more transistors ... so you
see what was meant earlier in this article
about ICs making DVMs practical, and
about ICs being store-bought functions.

Up to now the ADCs described all fed
their outputs into “digital counters.’
Such a counter is a device that displays
the total of the input pulses occurring

continued on page 53



DODGE,NO.1IN VANS,
ANNOUNCES 1978,

AND THE NEWEST, MOST VERSATILE, MOST MANEUVERABLE VANS YOU CAN BUY.

THE NEW DODGE VANS
GIVE YOU SOLID REASONS
WHY DODGE IS THE NO.1
SELLER OF VANS.

ALL-NEW SEATS.

o They’re more comfortable,

= and now you can
¥= order them in plush

%)ﬁay on curved tracks,

L

s the new seats allow

Lz ”i%/' a higher position for

% they’re more colorful,
fabrics. Mounted
the shorter driver and

L ﬁ',u
more headroom for the
~ ta

back Command seats are shown.

MORE DOORS MORE WAYS.

s Now you can have your choice
of optional sliding or standard
hmged side cargo doors on all our

a vans. And we offer
the only full-width
single rear door
\' in the industry.

Maxivan with
the Vision
Van option
gives you  §
rear quarter
windows that wrap
around the corners
for ease in
backing up.

ller driver. Optional high-

HIGHLY MANEUVERABLE.

oOur turning circle, tighter than
Ford’s or Chevy’s, gives you
greater maneuverability.

4 23MPG HWY/ I7TMPG CITY.

o EPA estimates for Dodge
Tradesman B100, with standard
225-cubic-inch six-cylinder engine
and manual transmission. Not bad
for such a hard-working machine.
Your mileage may vary according
to vehicle condition, equipment,
and how it is driven. California
mileage lower.

HISTORICAL TOUGHNESS.

o Of all the Dodge trucks
registered in the past ten years, 96
out of 100 are still in operation.
(Source: Trucks in Operatton )
That’s better than Ford .
than Chevy.

. better

MORE ROOMINESS.

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

7 SOME NEW OPTIONS.

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

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

237 increase from [966 to /1976
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GMC ||

THE
FASTEST
GROWING
TRUCK COMPANY
INAMERICA.

IN VANS

NO AND WAGONS.

* Passenger van-type vehicles
known in the industry as wagons

Dodge Truchs
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The DMM on
review

A look at what's available

A survey of digital multimeters
that fit the servicer's needs
and pocketbook

This month as sort of a companion-piece
to Bernard Daien’s article on the ‘inner
workings’ of the typical DVM (page 16),
we have surveyed those test instrument
manufacturers who offer one or more
digital multimeters that satisfy both the
budget and servicing needs of the
majority of ET/D readers. Not included,
of course, are those instruments
designed for use in laboratory research
which generally reach above $500 in
cost.

We found, in the preparation of this
review, a fair degree of confusion, or at
least inconsistency, in the industry in the
use of the initials—DVM and DMM.
DVM, of course, refers to the Digital Volt
Meter, and DMM to Digital Multimeter.

By strict definition, a DVM measures

only volts by way of digital display. A
DMM measures volts and/or current and
resistance. By this definition, all of the
instruments in this review are DMMs. in
fact, all of the instruments described
measure DC and AC volts and current
and resistance. One of the instruments
also measures capacitance.

Hopefully, we have included al!
American producers of the lower priced
DMMs—but undoubtedly we have
missed someone—either because they
failed to respond to our queries, or
because they are so new they are not yet
listed in the current directories. We'll
appreciate learning of any omissions.

In our contacts with the manufacturers
we asked for a photo and a description of
the DMM which they thought best fits the
needs of ourreaders. We have indicated
those firms producing more than just
one DMM, and we have included their
mailing address. We recommend that
you contact them for their literature if the
interest so moves you.

Ballantine's Model 3028B (32 digit)—This
is a lightweight, portable RMS responding
DMM with a lowest full scale range of 20 mV.
It has 10 pV resolution and can measure to
100 milliohms. Features a .43 inch orange
LED display—fult EMI shielding—’hi' and ‘lo’
ohmmeter circuit—front panel zero adjust—
protection against overloads up to 1200 volts
AC and DC. Pushbutton controls cover 35
ranges: AC/DC voltages from 10uV to 1200
V; AC/DC current from 10 nA to 2A; resis-
tance from 10 milliohms to 20 megohms. Au-
tomatic polarity. Among options is analog
meter for peaking and nulling. Chargeable
battery powered. Priced at $295. (Other
DMM's available) Baflantine Laboratories,
Inc., P.O. Box 97, Boonton; N.J. 07005

B&K-Precision’s Model 2810 (3% digit)—
This DMM offers basic DC accuracy of 0.5%.
Auto-zeroing on all but the 10Q2 range mini-
mizes set-up time. The 10Q2range, with .01Q2
resolution helps find shorted transformer
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windings. Has hi/lo ohms switch, indepen-
dent of range switch, with 4 ranges available.
Overload protection on all 29 ranges. Is pro-
tected against RF interference. AC/DC volt-
age ranges are 100mV,1V,10V,100V,1000V.
DC-AC current ranges are: 1mA,10-
mA,100mA, 1000mA. Resistance ranges
are: 10Q), 100Q), 1kQ, 100k}, 10MQ. Au-
tomatic polarity. Chargeable battery oper-
ated. Priced at $119.95. (Other DMM's avail-
able.) B&K-Precision/Dynascan Corp., 6460
W. Cortland St., Chicago, IL 60635.

Data Precision's Model 1350 (3'2 digit}—
This is a bench-operated DMM that mea-
sures DC volts from 100uV to 1200V, AC
volts from 100uV to a full 1000 V RMS, resis-
tance independently in both high (2.8V) and
low (300mV) excitation from 100 mQ to
20MQ), and both DC and AC current from
0.1pA to 2A. Overload protection allows the
1350 to take + 1200 DCV on any range con-
tinuously without loss of calibration, or a

Ballatine

Heathkit

Sencore

6000V spike on any voltage input for 500 ns
without damage. Ranges are: DCV—100uV
to 1200V: ACV—100uV to 1000V; AC
Current—0.1pA to 1.999mA; Ohms—100mQ
to 19.99MQ), with Hi/Lo excitation. Line-
powered. Auto Polarity. Priced at $169. (Other
DMMs available). Data Precision Corpora-
tion, Audubon Road, Wakefield, MA. 01880.

Data Tech's Model 30A. (3'2 digit)}—This
will operate either as a portable or bench-top
instrument, featuring a Beckman display with
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Data Tech

Non-Linear

HICKOX
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low power requirement. Is said to operate 16
hours with battery recharging. Offers 4999
counts with a full 1 through 5 readout in the
first position. Ranges are: DCV—500mV to
1KV with 100pV resolution; ACV—500mV to
1KV; Ohms—500Q to 50MQ with 100mQ
resolution; AC/DC current—500uA to 5A with
100nA/100pA resolution. Powered by 4 "D
Ni Cad batteries, or charger, or both. Shipped
with battery charger €liminator. Priced at
$289. (Other DMMs available) Data Tech,
2700 So. Fairview St., Santa Ana, Calif.

EICO’s Model 272 (3 digity—Battery oper-
ated with four penlight cells, the new model
272is completely portable, of hand-held size.
Features 0.3-inch LED readout, automatic
zero, automatic polarity, and automatic over-
load indication. Measures to 1000 VDC, 600
VAC, up to 1000 AC and DC milliamperes,
and resistance in kilohms up to 1 megohm.
Accuracy on DC volts is + 0.5%,; other func-
tions, + 1%, overload protection is provided by
diodes and built-in fuse. AC adaptor may be
used if desired for line operation. Factory-

EICO

Sinclair

Weston

e J

assembled and calibrated. Priced at $69.95.
(Other DMM's available). EICO Instrument
Co., Inc., 108 New South Rd., Hicksville, N.Y.
11801

Fluke’s Model 8020A (3'2 digit)—This
DMM uses a Liquid Crystal Display that offers
200 hours of service on a 9-volt battery, with
an indicator that signals 20 hours of remain-
ing battery life. This is a hand-held portable
instrument that features a conductance func-
tion to check leakage resistance to 10,000
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megohms, in addition to the AC/DC voltage,
current and resistance measurements. Mea-
sures 26 ranges for 7 functions, and in addi-
tion, offers a diode test function for testing of
semiconductor junctions. Has automatic
zeroing and automatic polarity and Hi/Lo
ohms. DC accuracy is 0.25% of reading.
Priced at $169. (Other DMMs available) John
Fluke Mfg. Co., Inc., P.O. Box 43210,
Mountlake Terrace, WA 98043.

Heathkit’'s Model IM-102—This DMM is
available in kit form or aiready assembled.
Display of voltage, current and resistance
measurements is on cold-cathode display
tubes. Five voltage and five current ranges
are used for both AC and DC. The full-scale
voltage ranges are 200 millivolts to 1000 volts
(500 volts maximum on AC) and the current
ranges are from 200 microamperes to 2 am-
peres. The six resistance ranges are from
200 ohms to 20 megohms. Overload protec-
tion is provided in the DC voltage ranges by
high input impedance—the majority of voit-
age and current ranges have an overrange
capability. AC powered. Priced at $249.95.
(Other DMM's available) The Heath Com-
pany, Benton Harbor, Michigan 49022.

Hickok’s Model 334 (3'2 digit)—A line-
powered bench-type instrument, this DMM
offers 5 ranges of AC and DC voltage and
current plus 6 ranges of ohms with automatic
decimal point, polarity and overrange. AC
and DC volt ranges are 0-199.9mV, 1.999,
19.99, 199.9 and 1200 volts (1000 volts AC).
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Racal-Dana

Systron Donner

LLEACER]

LOM-a8
DIGITAL MULTIMETER

Accuracy for DC volts is 0.2% and 0.5% for
AC volts. Response is 2.5 readings/second.
Features a green fluorescent, 7 segment
non-blinking display. Fuseless protection is
provided on volts and ohms. A shielded/
isolation probe is included. Priced at $234.
(Other DMMs available). Hickok Instrument
Co., 10514 Dupont Avenue, Cleveland, Ohio.

Keithley's Model 179 (4%2 digits}—Model
179 is a full-function, trms-responding
bench-type DMM with a Y2-inch LED display.
It offers measurement of AC and DC voltages
from 10uV to 1200V (1000V on AC), current
from 10nA to 2A and resistance from 0.1Qto
2MQ. The TRMS AC feature is said to give
waveform-insensitive accuracy to mea-
surements of noise, SCR controllers and
switching regulators. Also features Hi/Lo
ohms, 1000-volt overload protection on
ohms, and 0.04% + 1 digit accuracy on DC

volts and ohms. Pushbutton controls. Nor-
mally line-powered, but optional recharge-
able battery pack is available. Priced at $289.
(Other DMMs available). Keithley Instru-
ments, Inc., 28775 Aurora Road, Cleveland,
Ohio 44139.

Leader’'s Model LDM-851 (3'; digit}—One
button, semi-automatic range switching is
one of the major features of the LDM-851, a
battery-operated LED display multimeter.
Equipped with a crystal controlled signal
generator, the instrument offers range cover-
age from 1mV to 1000V in 16 ranges in
AC/DC volts; DC current, and fully automatic
20mQresistance range measurements. Also
provides overload protection on all ranges,
and automatic polarity. Also ‘low’ battery indi-
cator in readout. Accuracy in DV volts is
0.5%. powered by 4 “C" cells. AC adapter is
optional. Priced under $200. Leader Instru-



ments Corp., 151 Dupont St., Plainview, N.Y
11803.

Non-Linear’'s Model LM-350 (3%
digits)}—Designed for service bench and por-
table work, and for panel-mounting, the
LM-350 operates on three AA-size batteries,
or with optional rechargeable NiCad batteries
and charger. The meter features a Liquid
Crystal Display with automatic polarity, deci-
mal and overload indication. DC and AC Volts
range is 1, 10, 100 and 1000. Kilohms resis-
tance range is 1, 10, 100, 1000 and 10,000.
Currentrange is 1 mA, 0mA, 100mA and 1A.
Accuracy in volts and ohms is 1% of reading.
Optional accessories include: high voltage
probe, tilt stand, carrying case and panel-
mount flange. Priced at $125. (Other DMMs
available). Non-Linear Systems, Inc., Box N,
Del Mar, California 92014.

Philips’ Model PM2517 (4 digit)—This
DMM offers the servicer the choice of either
an LED or LCD display. It is a battery-
powered, hand-held portable meter with an
autoranging feature. It measures true RMS,
with 0.1% resolution and accuracy is 0.2% of
reading + 0.1% of scale. The AC/DC current
range goes to 10A. Among optional acces-
sories is a temperature probe. Operates on 4
1%2 volt cells or an AC adaptor. Overioad
protection in all ranges except 10A. Priced at
$295. (Other DMMs available); Philips Test
Instruments, Inc., 85 McKee Drive, Mahwah,
N.J. 07430.

Racal-Dana’s Model 2000A (3'2 digit}—
Called the Danameter, this DMM is a hand-
held, portable instrument that weighs one
pound and features a liquid crystal display. It
also offers automatic decimal point and polar-
ity. Basic accuracy is .25%. ranges include:
DC/AC Volts—2V, 20V, 200V and 1KV; DC
current—20uA, 2mA, 200mA and 2A; AC
current—2mA, 1A full scale; and ohms—
200Q), 20KQ, 2MQ and 200mQ. Overload
protection on all ranges. One 9V battery is
said to power meter for one year. Priced at
$199.50. (Other DMMs available). Racal-
Dana Instruments, Inc., 18912 Von Karman
Ave., Irvine, CA 92715

Sencore’s Model DVM 37 (3% digit}—This
portable DMM operates on batteries or on AC
with power adapter. It features a 0.3"’ red
LED display with automatic negative sign in-
dicator, decimal, and overrange. Ranges of-
fered are: DCV—0 to 2, 20, 200,2000 V;
ACV—O0 to 2, 20, 200, 1000V, AC/DC
current—0 to 200uA, 2, 20, 200, 2000mA;
Ohms—®6 ranges in low and high power.
Fused overload protection. Weight, 2%
pounds. Priced at $248. (Additional DMMs
available). Sencore, Inc., 3200 Sencore
Drive, Sioux Falls, S.D. 57107.

Simpson’'s Model 461 (3% digit)—This
DMM comes complete with nickel-cadmium
batteries and a 120 VAC battery charger/
adapter. It is portable, but doubles as bench
instrument. It features a 0.3 inch LED display,
recessed Insulated jacks for test leads, a
pushbutton selection of 26 ranges which in-
clude: DC voltages to 1 KV, AC voltages to
600 V, resistance ranges to 20 megohms,
and AC/DC current ranges to 2 A. Meter has
0.5% accuracy on DC volts, automatic polar-
ity and zeroing and high input impedance of
10 megohms. Priced at $130. (Other DMMs

available). Simpson Electric Co., 853 Dun-
dee Avenue, Elgin, IL 60120.

Sinclair's Model PDM-35 (312 digit}—One
of the lowest priced DMMs on the market, the
PDM-35 weighs only 6%2 ounces. It features
an LED display, automatic polarity, resolution
of 1 mV and 0.1 nA, direct reading of
semiconductor forward voltages at 5 different
currents, resistance measurement up to 20
mQ, and 1% of reading accuracy. it has 4
ranges in DV volts, 1in AC volts, 6 ranges in
DC current, and 5 resistance ranges. Oper-
ates on 9 volt battery, or AC adapter. Sells for
$49.95. Sinclair Radionics, Inc., 115 East
57th St., New York, N.Y. 10022.

Systron Donner’'s Model 7141A (42
digit}—This DMM is one of a series of four
DMM introduced by the firm offering a choice
of DC accuracies of either 0.02% or 0.05%,
and with a choice of current or dBm measur-
ing modes. All models feature auto and man-
ual range selection. DC voltage from + 10
microvolts to + 1000V is measured in 5
ranges. AC voltage measurements can be
made from 10 microvolts to 750 Vin 5 ranges.
A true RMS AC converter permits accurate
measurements of triangles, pulses, square
waves or distorted sinewaves up to 20 kHz.
Pictured is Model 7141A, lowest priced of the
four, at $395. (Other DMM available)
Systron-Donner Corporation, tnstrument
Div., 10 Systron Drive, Concord, CALIF
94518.

Triplett’'s Model 3300 (32 digit}—This is a
hand-held, portable DMM that covers 22
ranges of measurements, including hi and
low power ohms. It features autopolarity, out
of range indication and overload protection
up to 600 volts in all ranges with special 2A/
600Vfuse arrangement. Itis powered by 4 1V2
V Ni Cad batteries and includes an AC adap-
tor charger. Display is .3 inch LED. Weighs
approximately 10 ounces with batteries.
Priced at $175. Triplett Corporation, Bluffton,
Ohlo 45817

Weston's Model 6000 (3% digit)—This is a
hand-held, portable, battery-powered DMM
that weighs 22 ounces with batteries. It fea-
tures autoranging, auto-zeroing and an au-
tomatic overrange indicator, plus a full 10
amp AC/DC measuring capability. Display is
by high contrast Liquid Crystal, with display
backlighting for dark location. The backlight-
ing is an optional feature, as is manual range
hold for fixed range operation. Calibration ad-
justment, fuse and batteries available from
outside case. Priced at $195.00. (Other
DMMs available) Weston Instruments, 614
Frelinghuysen Ave., Newark, N.J. 07114.

VIZ’s Model WD-750-A (3%2 digit)—This
DMM, called the Digital VoltOhmyst, provides
pushbutton selection of measurement ranges
for AC and DC volts, current and resistance. It
features a built-in analog panel meter for
peaking and nulling, hi-and-lo-power ohms,
AC or battery operation, autopolarity, and RF
shielding. Separate input terminals for volt-
age and current are provided so that voltage
and current measurements can be made
without changing leads. Has 7-segment LED
display. Priced at $267.00. (Other DMMs
available). VIZ Test Instruments, 335 E. Price
St., Philadelphia, PA. 19144. €YD
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It’s better than speed reading. ..

It’s Speed Learning!

Have you ever wished you could read and learn
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learn faster and better. The average person
becomes 108% more efficient. The ability to
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Anyone can

Raytheon did it.

We just made it easier for you to replace more than 100,000 semi-
conductors. We did it by replacing the old RE number system with
easier-to-use, universal REN numbers.

Now all 362 different types (including 67 new types) of our semi-
conductors for home entertainment service are at your fingertips
faster. Without the fuss and bother of cross-referencing numbers. Our
new numbering system exactly corresponds to the one most often used
by the service industry. Best of all for you, our streamlined product line
meets 95% of your service needs.

But that’s all we changed. Using this new red book still opens the
way to all of Raytheon’s famous advantages. Highest quality. Highest
availability. Immediate delivery.

Our new replacement guide and a new inventory starter kit,
REN-K2494, are immediately available at your Raytheon distributor.
Get this coupon to your distributor, or directly to us. Raytheon Com-
pany, Distributor Products Division, Fourth Avenue, Burlington, MA
01803. 617/272-6400.

Rush me a copy of your new Raytheon
semiconductor replacement guide. @
(] I presently use Raytheon semis.

[J I am not presently using Raytheon semis.
(] I want more info on the REN-K249 Starter Kit.

The name of my semiconductor distributor is
My name
Address _

City State Zip
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Troubleshooting
with a scope

The triggered sweep way

Why triggered sweep
oscilloscopes are necessary
for today's electronic circuits.

By Robert L. Goodman

The sophisticated microprocessors
and IC's in use today require scope
test instrument performance capability
beyond that obtainable with a
conventional narrow-band service
oscilloscope. As digital pulse switching
speeds increase, as transit time is
pared, as frequency limits go even
higher, and as circuit timing becomes
more critical, the triggered sweep
oscilloscope is not a luxury item on
the service bench—but a necessity.

A triggered-sweep scope is required
to lock onto narrow and fast rise-time
pulses found in today’s solid-state
devices, and to locate transient spikes
that will quickly damage IC’s and
transistors. This type scope is also a
must for troubleshooting today’s digital
count-down and logic circuits.

Bandwidth Vs. rise-time

The oscilloscope is the only
instrument that allows you to look right
into the circuits to be observed for
troubleshooting. In order to obtain a
true picture of the waveform you wish
to observe, a wide-band scope is
required to see each little wiggle and
squiggle of the voltage or current
signals under test. And to do this, a
wide-bandpass triggered sweep scope
with a fast rise-time is required. As we
shall see, rise-time and band-width go
hand in glove.

Usually rise time is considered the
more important “spec” for fast
triggered-sweep scopes and
pass-band (bandwidth) is used for the
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recurrent-sweep service scopes.
However, the two are very closely
related, mathematically. The scope
operation can be considered
satisfactory when fast pulse signals
produce little or no overshoot or
ringing.

The illustration in Fig. 1 may help
you to visualize the connection
between bandwidth and rise-time. The
bottom scope trace shows a pattem of
a 5 MHz signal with horizontal
time-base (sweep) set to view 5 saw
pulses. Note that the upward pulse
slant is not very steep, thus a slower
rise-time. In the top trace for 10 MHz
that will show 10 pulses, you will note
that the slant is at a much steeper
slant, indicating a faster rise-time.

Rise time is the time required for
the leading edge of a pulse to rise
from 10% to 90% of its final value. A
good triggered-sweep scope should
have a rise time of 40 nanoseconds
up to 10 nanoseconds or less. Figure
2 should help illustrate the pulse
rise-time more clearly.

As stated previously, rise-time and
bandwidth go together. A 10 MHz
scope will have approximately 35 NS
rise-time; a 30 MHz scope band-width
shouid have about 12 NS rise-time;
and a 50 MHz scope will have
approximately a 7 NS rise-time. These
figures will, of course, vary from one
scope to another.

In other words, a scope that can
only see the 3.58 MHz color burst is
now very inadequate for today's fast
digital circuits.

Narrow pulses & spikes

Even with a good wide-band
triggered-sweep scope, some
precautions must be used in order to
see narrow pulses and spikes. Let’s
now look at a few of these.

§ MHz Scope

Fig. 1—Comparison between band-width
and rise time.

g

- Tl

“~Rise Time

r

Fig. 2—Diagram of rise-time.

Because of the random nature of
spikes and/or pulses that may be
caused by arcs or solid-state faults,
the scope can not grab onto them with
a “rock-solid” Jock. In order to lock
onto narrow spikes and pulses, you
must adjust the time-base generator
(horizontal sweep speed control) up
and down the frequency range and
then manipulate the trigger level and
polarity controls on the sync locking
controls. The spikes may only show
up intermittently and may be very
faint. In fact, it may help to crank up
the CRT brightness and use less
vertical amplifier gain. This is because
the spike usually has a very high
amplitude, and you might miss seeing
it. Note one such spike shown in
Figure 3. This was found on a 24 volt
regulated B+ line in a color TV
receiver.

Another example would be the
narrow spike or puise with a duration
of 25 nanoseconds that shows up
while using a 10 MHz band-width



Fig. 3—Spikes found on regulated 24 B+
line.
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Fig. 6—Correct keying pulse and burst
alignment.

scope. You would not see it on your
scope because it has approximately a
35 nanosecond rise-time. The pulse
would be long gone by the time the
scope trace could react to such a fast
rise-time.

The photo in Figure 4 shows one of
the new model Tektronic dual-trace
scopes connected to a solid-state
color TV chassis in order to track
down some spike problems in the
horizontal sweep system.

Dual-trace phase checks

When the relative phase (timing) of
two signals or pulses must be known,
or when the status of two waveforms
must be compared simultaneously,
only a dual-trace triggered-sweep
scope will give you a meaningful
measurement. For example, let's
examine how to use the dual-trace
scope to check for proper coincidence
of the 3.58 MHz color ‘burst and
horizontal keying pulse in the chroma
section of a receiver—a technique that
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can be used for tube, IC or transistor
equipped sets.

Because many of the color
processing circuits are keyed to the
horizontal sweep flyback pulse for
timing and gating purpose, an
accurate check of these pulses for
timing and phase is imperative. if the
horizontal keying pulse is out of time
(phase-shift), a complete loss of color
or intermittent color fadeout will be the
result. With a mis-timed keying pulse,
the 3.58 MHz signal on the
back-porch of the horizontal sync
pulse will not be processed by the
burst amplifier and then fed onto the
color AFC control circuits.

For this scope procedure we will
use a Zenith color set with a 9.27
module (Fig. 5) to check the horizontal
gating pulse timing with the 3.58 MHz
color burst. The gating pulse is fed in
at terminal T5 of the module and the
scopes B probe can be connected at
this point. The keying pulse is used for
separation. For comparison on the
dual-trace scope, the color burst
(composite video) is picked up with
probe A at pin B14 of the 9.27
module. With the time-base generator
on the scope set at 20 ps per division
(horizontal sweep rate), the color burst
and gating pulse should be aligned for
a properly timed signal as shown in
the dual-trace photo (Fig. 8). Also
check for correct shape and
peak-to-peak amplitude.

Should timing of the horizontal
gating pulse be “off,” the color may
fade out intermittently. If timing is way
off, there will be a complete loss of
color. The mis-timed gating pulse
shown in Fig. 7 dual-trace photo could
be caused by a faulty coupling
capacitor or pulse winding on the
sweep transformer. Do not overlook
the possibility that a fault in the

color module.

horizontal phase detector (AFC) may
cause a gating pulse error.

These same dual-trace
triggered-sweep scope techniques can
be used to check proper pulse timing
of the horizontal AFC stage, AGC
keying system, color demodulator
stages and any type of feed-back or
phase-locked-loop (PLL) circuit
operation

Remember, when checking signal
pulses that are timed to the horizontal
sweep rate, that these signals can be
locked correctly only by applying
horizontal sync pulses from the TV
chassis (that are transmitted from the
TV station). to the external-sync jack of
the scope. The reason is that all
picture and color information is
referenced to the horizontal sync
pulses generated at the TV studio.

Vertical sweep problem

This was an actual no-picture,
case-history trouble with a Zenith
23FC45 chassis. The set had no
raster and fuse F203 was found to be
open in the vertical sweep stage. A
good module (9-92) was installed and
the replacement fuse opened again in
about 20 seconds.

This seemed like a short in the
deflection yoke so it was changed
along with the complete convergence
and pincushion assembly. Still no
raster, and the fuse opened again. All
voltages around the 9-92 vertical
module shown in Fig. 8 were correct.
So—it was time for the scope.

On the third scope check at pin W3,
a good bit of hash was seen with the
scope (Fig. 9) on the 435 volt DC
supply line. A nice smooth scope
trace, as seen in Fig. 10, should have
been found at this test point. Checking
back into the power supply (Fig. 11),
we found filter capacitor C218, a 1000

ETID - June 1978 | 29



mfd unit, had become open. An open
filter on the +35 volt pin U2 would
cause the same problem. A new filter
put the set back into operation.

Remember, it is always a good idea
to check out the B+ lines for any
ripple or hash and to be on the alert
for points in the circuit that should not
have signals, but do have some. Find
out why there is a signal at these
points—and it's a good chance you
will have solved your problem.

VITS and VIRS
Actually VITS stands for ‘vertical

interval test signals’, but could also
mean ‘very important test signals’, as
related to color TV troubleshooting
now, and even more so in the future.
The VITS and VIRS signals are
located on vertical scan lines,
numbers 16 through 20, located within
the vertical blanking bar. You can tell
if the TV station is transmitting these
signals by rolling down the vertical
blanking bar as shown in Fig. 12. The
appearance of these dots and dashes
will change from time to time as the
network or station engineers punch up
various combinations of test signals.

1 VTR Fig. 8—9-92 vertical
; 2 SR R N — module schematic.
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Some of the VITS signal variations
are as follows: a multiburst signal,
large rectangular window pulse,
sine-squared pulse, and modulated or
unmodulated staircase. Some of these
are shown in the dual-trace scope
photo in Fig. 13. The most valuable
VITS check for the TV technician is
the multiburst test signal shown in Fig.
14. Because each of the six multiburst
signals are transmitted at the same
amplitude, they can be used for TV
receiver troubleshooting. The
multiburst signal can be used to track
down problems in the tuner, IF stages,
video and chroma amplifiers, plus
antenna and cable TV systems.

By observing the amplitudes of
these multiburst test signals after they
have passed through various stages
of the color receiver, the overall
frequency response can be evaluated.
Thus, the VITS signals can be used to
see if the set has circuit problems or
needs alignment.

A good place to start tracking down
trouble in the color chassis with the
VITS signals is at the video detector.
This test will help isolate the fault to
before or after the detector stage. It's
the old “divide and conguer” routine. If
the multiburst looks good at the
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detector, then check it on other
channels. If some channels look good
but others show some distortion, then
suspect the tuner, cable TV system, or
antenna problems. Should you find the
VITS below par at the video detector
on all channels, it's a good chance the
IF amplifiers have a fault or are
mis-aligned. However, do not overlook
cable TV troubles, also. Note the top
trace of scope photo in Fig. 15 that
has a dual VITS multiburst signal. The
multiburst has a suck-out at around
1.5 MHz that was caused by poor
cable termination

Now, if the multiburst test signals all
look correct at the detector for all
channels, but the color picture is not
normal, then you have narrowed the
problem area down to the video
and/or chroma amplifiers. Note that
when checking the VITS signals in the
video and chroma stages, these
signals may be lost to the blanking
pulses fed into these stages. In order
to observe VITS pulses in these
stages, the vertical blanking pulses will
have to be disabled.

On many properly aligned IF
amplifiers, you will find that the 3.5 MHz
to 4 MHz multiburst pulse will have a
lower amplitude. This will be a normal
condition due to the IF response curve.

VIRS test signals

VIRS is an abbreviation for the vertical
interval reference signal, and is a
reference signal inserted during the
vertical blanking interval of a color
program transmission. It is used to
smooth out variations in color
programs throughout the TV network
system by allowing the engineers to
adjust for various chroma signal
parameters. The VIRS signal helps to
keep the color information similar
when station programs change or TV
set channels are switched. A drawing
of the VIRS signal is shown in Fig. 16,
as it appears on line 19 of the picture
scan which has a duration of 63.5

Fig. 13—Various VITS signals on
dual-trace pattern

microseconds.

The VIRS stays with a TV program
from point of insertion to its final
destination. The VITS is generally
used only over certain portions of the
TV systems and is usually taken out
and reinserted point-by-point. You can
tell if the VIRS signal is being
transmitted by rolling down the vertical
blanking bar and looking for a yellow
line on the left half of the bottom
portion of the blanking bar. Refer to
the drawing in Fig. 17 for the location
of the yellow line.

GE’s VIR system

Some model GE color sets now have
a VIR “broadcast controlled” system
for automatic adjustments of color
intensity and tint. The system operates
by processing the vertical interval
reference (VIR) signal transmitted on
the 19th line of each field of the TV
video signal. As of October 1975, the
FCC has designated the 19th line of
each picture field for this test signal.
However, the TV stations are not
required by law to carry the VIRS
signal.

The GE color control VIR module
contains 5 plug-in IC’s and 30 transistors
to detect and process the VIRS signal.

The module is connected by plugs to the
main color chassis. The module’s
circuitry is divided into four separate
blocks. Let's now take a look at two of
these blocks.

Binary counter & decoder

The VIR module performs several
basic functions. It detects the 19th line
of each transmitted video field and
recognizes the presence of a VIR
signal. Note binary counter and
decoder circuits as shown in Fig. 18.
As you see, there are many pulses to
check out with the scope.

The module also develops a DC
color-controlling voltage by processing
the VIR related portion of the
receiver’'s simulated blue drive signal.
And the circuitry then develops a DC
tint-controlling voltage by processing
the VIR related portion of the TV
receivers R-Y signal.

Line recognizer

A detailed schematic in Fig. 19 shows
the line recognizer stages found in the
VIR module. The line recognizer
signal outputs to the module’s
controlier stages exit the unit and are
as follows:

1)}—A 63 microsecond keying pulse

—

1

Line 18

2.0 29 36 4.0
MHz
’ 3.58 MH2
Color Burst
l‘— Line 18 —— —.!
Fig. 14—Multiburst VITS test signals
- |

Fig. 15—Note "suck-out” on top trace of
multi-burst.

]
L Ly
[ . Line 19 -
Fig. 16—Drawing of ideal
VIRS signal.
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Fig. 17—Yellow VIRS line location.
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corresponding to the 19th line of each
composite video field.

2)—A 15 microsecond keying pulse
corresponding to the chrominance
reference interval of the VIR signal
occurring on line 19.

3)—A 35 microsecond keying pulse
corresponding to the black reference
interval of the VIR signal on line 19.

4)—Two DC switching voltages that
are developed in response to the
presence or absence of a VIR signal
on the 19th line of the composite
video information.

The line recognizer makes
extensive use of the digital logic
circuitry to accomplish its functions.

There are many more circuits and
stages involved in the VIR automatic
color control system. However,
operating details of the complete VIR
system is beyond the scope of this
article.

To troubleshoot this VIR color
control system, the technician will be
required to use an accurate
triggered-sweep scope to check pulse
width of 15 ps and 35 ps duration
from the line recognizer, plus various
pulse widths in the other stages. The
line recognizer has many critical
timing circuits that are necessary to
produce its precisely controlied
outputs. Thus, this is just another of
the many reasons why the TV
electronics technician will be required
to have, and know how to operate, a
high quality dual-trace triggered-sweep
scope.

VITS with a scope

Again, a triggered-sweep oscilloscope
is a must for viewing the VITS test
signals. The recurrent sweep service
type scope cannot be used to look at
the VITS.

The vertical amplifier of the scope is
connected at the output of the TV
set’s video detector with a X10 probe.
Set the time base generator
(horizontal sweep oscillator) to the
vertical rate, or about 2 or 5
microseconds. An external trigger

32 /ETID - June 1978

Fig. 20—Scope set-up to look at VITS
signals.

pulse can be taken from the set's
vertical sweep stage. This will lock-in
the VITS and give a very steady wave
form. Now turn the horizontal sweep
expansion (magnification) to 15X.
Next, turn the horizontal position
(centering) back and forth until the
proper VITS pulses are in view. Note
in Fig. 20, the Tektronix scope being
used to view VITS pulses from a GE
color chassis.

brief interval each frame, thus the
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Fig. 21—Dual-trace scope pattern viewing
both odd and even VITS signals.

waveform will be dim during the VITS
display. The scope needs a very high
brightness and intensity level. Hence
when viewing the VITS, the brightness
control on the scope should be
cranked up to is maximum level until
the VITS waveform is obtained and
then lowered and adjusted for good
focus. The use of a viewing hood wilt
also help in looking at this dim trace.
The scope should have at least a 10K
accelerating voltage.

Some of the newer scopes when

The scope's CRT is swept only for a
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Fig. 23—Spikes occur when pulse goes to
low state.

Fig. 24—Normal logic pulse at
collector of Q2.

303

GOODMAN

Fig. 25—Narrow spike on high pulse mode
due to open filter capacitor.

switched into their TV mode have
hold-off circuits and filters to lock onto
the VITS and you will not have to use
any external vertical sync pulses from
the TV Chassis.

Set everything up on the scope as
with a single trace scope, but connect
both vertical amplifier probes to the
same point (video detector, etc.) and
then put the scope into the dual-trace
mode. You will now see both fields of
the VITS pulses as shown in Fig. 21.
In this scope trace pattern you are

o
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0

Fig. 22—TTL (totem-pole) logic |

output stage.

actually viewing both odd and even
lines. Most scopes seem to lock-in
better in this dual-trace mode and you
can get a better view of the VITS.

Digital logic systems

In addition to the repair of TV, radios
and stereo, today’s electronic
technician is being called upon to
sewvice digital logic systems as found
in remote TV control tuning units, TV
video games, (TTY's) TV typewriters,
video terminals, and microprocessors.
At the heart of most digital systems,
whether they are TV video games,

TTY's, or microprocessors, there is |

some type of square wavepulse
generator. This is referred to as a
‘clock’. These clock signals are used
to control and time the whole system.
In other words, the clock pulse is used
as a reference to all of the other

circuits. If the clock is not running or |

producing the proper pulses, then the
whole system will be shut down. Thus,
the first check with the scope for logic
devices is with the clock for correct
pulse output. This one check may
solve the problem.

Most of the modern digital circuits
now use TTL (transistor-
transistor-logic) for their operation. For
your reference, check the TTL output
circuit diagram shown in Fig. 22.

When a TTL circuit is switched from
a low to a high state, transients occur
on the supply voltage because of the
TTL totem pole output. When going
high, this totem pole output is
short-circuiting the B+ supply voltage
during a brief period. When the TTL
output goes from LOW to the HIGH
state, transistor Q2 is turned off and
Q1 goes on. However, filter capacitors
C1 and C2 are placed at each of the
TTL output stages to keep these |
spikes from getting onto the B +power
supply line.
continued on page 53

OPTIMA VALUE SALE

G. E., SYLVANIA, ZENITH, RCA,
75% Off LIST NEW JOBBER-BOXED TUBES

[J3A3 E for $7.44 1 6JES & for 15.60
BGH8 & for $8.75 6J88 6 for 13.76
@BK4 6 for 13.81 e6LBE8 b6 for 14.94
€FQ7 & for $5.63 BFQ7 & for $5.63
6GH8 5 for $65.88 [J12GN7 5 for 10.83

L18GJT & for $5.68 [117JZ8 & for $7.69

[1eDWA4 6 for $6.84 []2318 5 for $9.44

[J6HAB 5 for$7.13 (J38HET 5 for 13.83

*All Tubes Not Advertised, Write In at 759,
off lst. Sleeves Only. Slngles at 729 off list.

TRANSISTCRS ,EQUIVALENT UP TO 90x% OFF LIST
Minimum 20 per number
G

3018 108 ea. $.35
[]3024 128 ea. $.45
] 3026 129 ea. $.46
3114 169 ea. $.35
3122 123A ea. $.35
3124 123A ea. $.35

NEW ORIGINAL JAPANESE TRANSISTORS

[ 28A54S EQUI TO SK3138 ECG 193 $.35
25A643 EQUI TO §K3138 ECG 193 $.35
2SD261 EQUI TO SK3137 ECG 182 $.356
2N3405 EQUI TO SK3137 ECG 182 $.36

Minimum 5 of a Number
SK ECG

0 3027 130 ea. $ .60

0 3048 1854 ea. $2.00

] 3064 184 ea. .85

L3083 163 ea. .66

13041 162 ea, .60

13079 182 ea. $1.00
3116 166 ea, $2,60
3202 1886 ea. $ .60
— 1165 ea. $2.00

1058 ea. $2.00

— 1153 ea. $2.00

] 8118 235 ea. $2.00
ea. ea.

3 28D236 $ .60 AN214 2.00

! TA7204 $2.00 25C643 2,50

(1 TAT72056 $2.00 28C1172 2,60

{JUPC1020H $2.00 12sC617 2,00

CJUPCI1025H $2.00 25C1308 2.00

[J2sc1878 $2.00 28C1307 3.00

(] 28C1228A S .60 28C2098 3.00

(] 28A834 $ .80 8G613 5.85

0 2sc1098 $ .80 ] AN24TP 2.50

SPECIAL QUANTITY PRICES

()60 TA7204 $76 1100 2N36984 $19

8501’ 7206 $76 100 2N3644 S$19
100 28D235 $39

1.C."S EQUIVALENT TO ECG
$1.00 each Minimum 6 of a Number

J7o8 Q709 Q710 0712 (0713

07148 748 [J719 [J722 (J723

07286 731 7 743 07

8180 783 (0788 [1790 (1781
793 812 (823D [J703

YOKES

ov Y130 0Oye4a [Y106

~ 085-277 ea. $5.76
Y153 [ DY9BAC ea, $8.95

OIODES, RECTIFIERS, EQUIVALENT

718600 PIV Color Focus Rect. 10 for $6.96
72.5a 1000 PIV IR 170 100 for $9.00
El B4 Boost Rect. 20 for $6.00

Admiral Tripler ea. $4.95

CB HARDWARE and WIRE
13 ft. RG68 2PL269
L

o ft.
C zo ft. RG68 1PL269

?9.90
6 for $10.00

N

1-Spade Lug B for $8.50
060 1. RGBU ea $7.656 1100 ﬂ 511 8:1]
60 ft, RGSBU Incl. F, conn. ea. $1.89
[+] $3.60

078 fr. 822 Insulated Wire 10 sps for $8.90

MOOULAR TELEPHONE ACC[SSORIES
Standard Extension Kit 25 ft. :1:]
Insv.anl Jack 0 for SS 20
] Yelephone Extension Cord with Plugs .99
Tele. Mandset Ext. Coil Cord 16 ft. $1 95
] Two ft. Modular with Female Jack $1.49

] 26 ft. Modular with Female Jack $1.96
[ 25 ft. Module to Module $1.48
D Teiephone Jack in Plug 10 for $6.90

GENERAL

[) Rep’l Tone Aerm inec. Cartridge 10 for $7.90
[] 75-300 Ohm Matching Trans. 10 for $56.80
{] Remote Control Mikes 10 for $8.90
| 76 Ohm Nybrld Splitter 2 Set 6 for $68.26
7300 Ohm VHF/UHF Bd. Sep. b for $3.95
Shlelded Stereo Cables 10 ft. 10 for $7.90

" 6x9 Inc. hizzer
8" Round Inc. Whizzer 4 for $8.00
C bx Ya 8 Speakers 8 for 10.00
> 15 ft. Meadfone Ext. b for $6.00
g‘IS «21” Color Boosters 3 for $10.00
Neon Lite Testers 10 for $5.90
] Blue Lateral Purity Magnet 10 for $9.50
7 R.C.A. Damper Dlode 2 for $5.95
66 MEG RISTORS TRW 20 for $5.00
30 Min. lrish 15 for $6.00
We Now Carry a Full Line of SK _and ECG

Transistors and Modules at 50 % Off Llist.
Distrlbutor of B/ K Equipment.
Quanllv.y Prices Avallable.
WANTED: Electronic Merchandise.

WILL PAY CASH .
Letters of credit and all checks placed on de-
posll with Manufacturers Hanover Truu Bank,
Master Chargs, Min. $10 0 D s
. BankAmerlcard-VISA, Mins $100,
C.0.D.’s 50% dep. Min. order 575 FOoB Brook-
iyn, 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

Circle No. 126 on Reader Inquiry Card
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Electro/mechanical Maintenance and
Assembly Tools and accessories are
detailed in the latest catalog from
Techni-Tool. Catalog No. 23 for 1978, in
209 pages, contains over 10,000 indi-
vidual items for electro/mechanical
work. There is a color section on tool kits
and cases, with products for both pro-
fessionals and experimenters. An exclu-
sive feature is “Design-a-Kit," which al-
lows the individual to design a tool kit to
his own specifications. All items are
priced in the new publication. Available
free from Techni-Tool, Inc., Apollo
Road, Plymouth Meeting, PA 19462

Portable Electrical Testing Equip-
ment is covered in the latest full line,
short form catalog and price sheet from
a.w. Sperry Instruments. The catalog,
MES-100, contains detailed specif-
ications for the firm’s line of snap-around
ammeters, multi-testers, insulation tes-
ters, voltage indicators, and acces-
sories. The price sheet lists the
suggested trade prices along with in-

structions on how to purchase the in-
struments. Available free from dis-
tributors, or from a.w. Sperry Instru-
ments, Inc., 245 Marcus Boulevard,
Hauppauge, N.Y. 11787.

A Security Alarm Monitoring System,
called Amcest, is actively offering its
services on a nationwide basis to pro-
fessional electronics service shops
seeking expanded business opportunities
through selling and installing alarm sys-
tems for home and industry. The Amcest
monitoring system requires the use of
digital communicators that ‘dial’ the
telephone when a sensor is activated,
contacting in turn police or fire depart-
ments. The communicators are leased
to the installer by Amcest. In addition, a
marketing service is offered to help in-
stallers make sales. It includes sales lit-
erature and help in making sales dem-
onstrations. For information, call toll free
to Amcest Corporation, Linden, N.J.—
800-631-7370. New Jersey residents
call 800-492-4051.

Crystals for Radio Communications
equipment are described in a new
eight-page catalog from Standard
Communications. The new literature
covers crystals for land mobile, marine,
business, industrial and amateur

equipment. Included is data on the firm's
extensive line of private channel and
two-tone paging products. Full crystal
ordering information is provided with de-
livery assuredin 24 hours. Available free
from Standard Communications Corp.,
Frequency Management Div., P.O. Box
92151, Los Angeles, CA 90009.

Electronic Test Equipment, Tools and
Accessories are catalogued in abun-
dance in the new 1978 catalog from Ford-
ham Radio. Included are illustrations,
specifications and prices for test equip-
ment from 14 nationally-known manu-
facturers, plus antennas, audio acces-
sories, CB equipment, and servicing
tools and accessories. Almost anything
required for electronic servicing and ex-
perimentation is included in this new
mail order catalog. Available free from
Fordham Radio, 855 Conklin st., Far-
mingdale, N.Y. 11735,

The Chek-A-Color TV Test Jig is de-
scribed in a new six-page, illustrated
brochure from GTE Sylvania. The bro-
chure explains how the CK3000 can
be used to test 62 brands and over
10,000 color television models. It con-
tains information on such features of the
test jig as diagnostic time, non-
obsolescence, 13V in-line picture tube,

RCA pays you towin!

Enter our fabulous RCA SK Rebate/Contest
that pays you cash for every time you enter.

[l

Win one of ten RCA SelectaVision
Video Cassette Recorders.

Get cash rebates from RCA for 20,
or more, RCA SK bags.

- e
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SelectaV'smn

Expiration date extended to July 31, 1978.
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available accessories including versatile
adapter kits and individual adapters, and
a cross reference chant. Included is a
setup manual registered in the owner's
name for periodic updates, complete
operating instructions, and a set of com-
panion universal extensions and set up
items. Brochure is available free from
GTE Sylvania distributors.

Potentiometer Joy-stick Controls are
described in the latest catalog from
Mouser Electronics. The new 88-page
catalog covers the firm's expanded line
of joy-stick controls that includes the
10K, 50K and 100K values in linear
taper. These items have been added to
the firms linear and audio taper poten-
tiometers, in single turn standard %2 watt,
single turn sub-mini, % watt, or single
turn sub-mini thumb wheel, 8 watt, in
standard values with or without
switches. The catalog is free from
Mouser Electronics, 11511 Woodside
Avenue, Lakeside, CA 92040.

Videocassette Recorder Schematics
and service data are now available in a
new Photofact series. Each volume is
devoted to aspecific VCR manufacturer,
and includes all service data, instruc-
tions and replacement parts lists. The
first publication, VCR-1, is a 128 page

book for Sony VCRs, available now.
VCR Photofacts for RCA, Zenith, JVC,
Magnavox, Panasonic and others will
follow. For further information, contact
Howard W. Sams & Co., Inc., 4300 W.
62nd St., Indianapolis, Indiana 46206.

An RF Data Manual, packed with com-
plete data sheets, practical application
notes and cross-references, is now
available from Motorola Semiconduc-
tors. Said to weigh two pounds, the new
736-page volume describes RF Power
Transistors with outputs up to 150W,
plus impedance matching networks,
mechanical RF construction techniques,
biasing, reliability, noise figure, as well
as discussions of SSB linearity, broad-
banding and power combining. Avail-
able for $3.50 from Motorola dis-
tributors.

A Cross-reference Guide to

Semiconductors is available in the
latest technical manual (X78) from
Workman Electronics. The new publica-
tion features almost 138,000 crosses
plus full technical specifications. A full
range of solid state products including
RF power types, zeners, SCR’s, FET's,
rectifiers, VCC's, diacs, SBS's, as well
as replacement silicon and germanium
devices are included in the some 900

newly announced types. Available free
from Workman Electronics, P.O. Box
3828, Sarasota, Florida 33578.

Three New Amateur Headphones are
described and illustrated in a new
brochure from Telex. Usable in 3.2 to 20
ohm applications, the new lightweight
headphones have magnetic transduc-
ers with rising frequency response for
use with §.5.B, voice frequency and
C.W. The brochure gives specifications
and features for models HTC-2, and
over-the-head unit, HMC-2, a feather-
weight model, and HFC-91. Literature is
free from Telex Communications, 9600
Aldrich Ave. So., Minneapolis, Minn.
55420.

Electronic Components and Hard-
ware, in more than 20 new product
groups, is detailed in the newly pub-
lished 1978 catalog from the Herman H.
Smith Co. Approximately 10,000 items
are featured in the 104-page, multi-
colored publication. Included are bind-
ing posts, Mil-Spec jacks, fused test
leads, probes, BredBlox and BredStix,
projection lamps, power terminals, lac-
ing cords, and rubber bumpers. Avail-
able free from Herman H. Smith, Inc.,
812 Snediker Ave., Brooklyn, N.Y.
11207.

Here’s a contest
where you can’t lose!

Because you earn generous cash
rebates for RCA SK bags,andyou
can enter every time you send in
at least 20 RCA SK bags. Your
entry can win one of ten RCA
SelectaVisions we are awarding.
All you have to do is complete
this statement, in 25 words or
less: “| prefer RCA SK’s because
... It’s that easy!

You can win
an unsurpassed home

video recording system.

RCA SelectaVision gives you 4
full hours of record/playback in a

single cassette. A built-in digital
timer. A remote pause for chair-
side editing. Record one channel
while you watch another, or
record while you’re asleep or
away. You and your family will

love it. ‘\% 4/_
T)E

=
You get
generous cash rebates.

Save your RCA SK plastic bags
for cash rebates, as follows:

¢ $2 rebate for 20 bags

e 35 rebate for 45 bags

* $10 rebate for 80 bags

e $15 rebate for 115 bags

* 13¢ rebate for each bag

over 115

With each purchase of RCA SKs
from your RCA Distributor you
get an official entry blank. All
entries will be judged by a panel
of independent judges. Prizes
will be awarded on the basis of
dealer's expression of demon-
strated and proven usefulness of
RCA SKs.

See your RCA Distributor
for full information.

He will have all the details on
RCA’s complete line of replace-
ment semiconductors and RCA
SK Rebate/Contest rules. Or write
to: RCA Distributor and Special
Products Division, PO Box 250,
Deptford, NJ 08096.

This contest is open to all electronic service
technicians except RCA employees or members
of their immediate families, RCA’s affiliates or
subsidiaries, its advertising agencies, and the
judging organization. Void where prohibited or
restricted by law. This contest subject to all
federal, state and local laws. All prizes will be
awarded.

SK Replacement
Solid State
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TEST

INSTRUMENT

REPORT

We selected this instrument as the sub-
ject for this month’s report because of
the small size of the box, or case, (2-inch
by 3-%-inch by 6-3%-inch) and the num-
ber of test functions packed into it. It
looked like the perfect size for in-home
servicing—and we wanted to find out if it
actually performed the functions as
promised. We also were intrigued with
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For more information about this instrument, circle 145 on the

Science
workshop’s
DBV-13

3-in-1 test instrument

By Don W. Mason
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Reader Service Card in this issue

the price—$89.95.

After going through the paces with
several TV chassis, both tube and modu-
lar, we were pleased with the perfor-
mance of the DBV-13. It utilizes all of the
latest IC technology and utilizes it well.

The varactor tuner-subber portion of
the DBV-13 uses vari-cap diodes to pro-
vide electronic, rather than mechanical,
tuning. It has a MOSFET R.F. stage with
4 varactor tuned circuits. It works with all
tuner types—switch, turret or varactor.

To use the tuner-subber, the normal
connections are made—antenna to the
instrument and IF output to the set's
tuner IF output or to almost any point in
the video IF stages (between grid, base,
plate or collector and ground). An inter-
nal blocking capacitor prevents damage
to the subber or to the TV.

After setting the RF gain sliding switch
to mid-range, the channel is selected by
a sliding tuner switch. This is the only
minor negative point about the instru-
ment. The sliding tuner is a little impre-

cise and you have to sometimes hunt a
bit for the channel you want. But it is a
very minor problem considering the per-
formance of the rest of the instrument.

The digital color-dot/bar generator
portion of the DBV-13 was the most in-
triguing. The IC chip, which really is the
heart of the generator, contains a crystal
controlled master (clock) oscillator. All of
the sync, blanking and video signals are
derived from (and phase-locked to) the
master clock by digital counters.

The operation of the generator is ac-
complished by a digital switching tech-
nique. You use only four slide switches
to select any one of 16 patterns in accor-
dance with the digital code imprinted on
the front panel. For example, to select a
single center dot pattern, you use the
digital code 1110. This is set up by push-
ing the first three slide switches up into
the "1" position and pushing the 4th
slide switch down into the "0 position.

Patterns are received on the TV at
channel 3 (a factory setting) but output
can be changed to channels 4 or 5 by an
easy adjustment of the RF oscillator
trimmer, is located under the front panel.

The patterns available with the
DBV-13 can be seen in the photograph
accompanying this report.

Actually, the DBV-13 offers a third test
function—that of a variable DC voltage
bias supply for troubleshooting AGC,
AFC, AFT, ACC and other control volt-
age operated circuits.

The bias supply is provided through
the instrument's antenna input terminals
and the RF gain control. The antenna
terminals serve as the bias supply's out-
put terminals, and the RF gain control
varies the voltage available which is
from O to approximately 13 volts. The
polarity is negative on the left and posi-
tive on the right of the output terminals.

To prevent damage to transistors in
the TV tuner or IF stages, the DBV-13
bias supply is “current limited”. Internal
series resistance of at least 5,000 Q
eliminates the possibility of burn-outs.

The new instrument is powered by
three 9-volt batteries. They are con-
nected in series and a three terminal
voltage regulator is used to maintain the
correct voltage for the instrument. The
13 volts which are available at the tuner
antenna terminals for the variable bias
supply also provides a convenient bat-
tery test point, making it unnecessary to
open the instrument to test the batteries.

To check the batteries at this test
point, you measure the voltage and rec-
ord it. This voltage is part of the instru-
ments regulated voltage and therefore
will not change as the batteries age,
continued on page 53
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DENLER’S

SHOWCASE
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Car Stereo Units
Circle No. 146 on Reader Inquiry Card

Two new AM/FM/MPX/Tape player/
Digital Ciock in-dash car stereo units
have been introduced by J.AL. Model

874-E is an 8-track version and Model
634E is a stereo cassette version. Both
deliver a maximum of 20 watts of RMS
power per channel when a power boost
switch is activated. The two new models
utilize miniaturized computer circuitry
which includes Scan/Pause and Seek/
Lock features. In place of the conven-
tional AM/FM dial scale, the units pro-
vide a fluorescent vacuum display of
channel frequency, as well as time
readout from the built-in digital clock.
The new units provide four programm-
able push buttons with the capability of
setecting four AM and four FM channels

Marine radiotelephones
Circie No. 147 on Reader Inquiry Card

Two new fully synthesized marine
radiotelephones have been introduced

by Motorola. Called the Nautilus 220
and 440, the new units are part of the
firm's line of Triton VHF two-way marine
radios. Housed in weather and
corrosion-resistant cases, the new units
are said to be small and easy-to-mount.
The 220, designed for pleasure boats,
offers 25 watts of talk power—and be-
cause it does not rely on crystals, can be
programmed for 12 channels and two
additional weather channels while the
customer waits. The Nautilus 440 is

NEGARD WORKS...
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suitable for all types of craft, and will pick
up every major channel in the U.S. It
features a liquid crystal channel display
and a dual programmable memory func-
tion.

Color TV With VIR
Circle No. 148 on Reader Inquiry Card

Two new 25 inch diagonal color televi-
sion receivers with VIR have been intro-

duced by Panasonic. Designated CT-
2558 and CT-2598, the two new models
feature IC circuitry that detects the
broadcaster’s VIR (Vertical Intervel Ref-
erence) signal and electronically com-
pensates for incoming color intensity
and tint. If no VIR signal is contained in
the incoming signal, a “ColorPilot” fea-
ture in the new chassis automatically
takes over the color compensation task.
Both models have Video Sensor, an au-
tomatic roomlight sensing device which
adjusts the picture to surrounding light
conditions.

Intercom Systems
Circle No. 149 on Reader Inquiry Card

Two new intercom systems with a slim,
contemporary appearance have been
introduced by Bogen. The new systems

are said to provide high intelligibility,
push-button speed and optional paging
tie-in without the need for a central ex-
change or elaborate installation. Called

in the Nation's Capital.

The greater Washington area gets
Capital gains. with Winegard.

From Georgetown to Alexandria.
from Chevy Chase to Falls Church

National

Capital

Region -
Headquarters &

oy e

and throughout the District of Co-
lumbia, you'll find Winegard prod-
ucts hard at work bringing viewers
good TV reception. In fact, there is
Winegard equipment in 200-year-old
townhouses, in some of the newest
federal buildings, on college cam-
puses. in high rise apartments, in
embassies. servicemens’ barracks,
police headquarters, fire stations
and residential homes.

The Washington area is pretty
hilly, and like other parts of the na-
tion, TV “ghosts” present a problem.
That's one reason installers rely on
medium or larger Winegard outdoor

antennas. Not because of weak sig-
nals. but to cut down or eliminate
“ghosting™ .. a benefit of Winegard's
attention to high front-to-back ratio
and sharp directivity in its antenna
engineering.

On the other hand. many people
in the area want to pull in the weaker
Baltimore stations, some 60 and more
miles away. They use Winegard high
gain antennas and preamps to give
good, clear, long distance reception
and a bigger selection of programs.

Retail TV set stores need top-notch
pictures on their showroom receivers

too, and many of the leaders rely on
Winegard TV systems to do the job.
In turn, they recommend Winegard
TV reception products to their set
customers.

This most important city in the
world, Washington, is also one more
city in the U.S. where Winegard is
at work providing the finest TV re-
ception in a variety of situations.

STYATION » 4

In the greater Washington area,
Winegard products are distributed
by Certified Electronics of Alexan-
dria. Certified has been a Winegard
customer for fifteen years.

Circle No. 137 on Reader Inquiry Card

WINEGARD WORKS...Everywhere!

WV WINEGARD

The Winegard Company « 3000 Kirkwood Street ¢ Burlington, lowa 52601



For a limited time only WESTON offers
this handsome carrying case...FREE...with
any Model 6000 DMM you buy.

That's right! With any Weston Model 6000 DMM you
buy between May 1 and August 31, you will

get . . . absolutely FREE . . . this handsome, sturdy
carrying case. Leather grained for a look of
elegance, the expanded vinyl is rugged and easy to
keep clean. The pouch style makes it simple to
remove or replace the meter. The case, worth more
than $15, comes with a handle for easy carrying, and
a snap-loop for hanging from a belt.

The Mode! 6000 is the renowned “Drop-Proofed”
digital multimeter with standard built-in autoranging
for its five measurement functions over 26 broad
ranges. All ranges, including resistance, are
provided with complete overload protection and
automatic zero calibration.

The Model 6000 comes with a “Hold" feature to
retain the LCD reading after the probe is removed.
This allows measurements to be made in crowded
circuitry or high voltage areas with greater safety.
The meter is housed in a high impact molded plastic
case to isolate inputs and to provide greater
ruggedness and durability. The inside of the 6000 is
coated with a conductive paint to shield the circuits

40 / ET/D - June 1978

from industrial radio frequency interference noise
and insure more aceurate readings. A sturdy,
patented piastic handle makes the meter easy to
carry, acts as a tilt stand during bench operation,
and folds down to protect the display face during
storage.

The Model 6000 also has two new optional
features . . . a manual range hold button to override
autoranging, and a display backlight button for
reading the meter in very low illumination areas.

You get all of these teatures in the Weston Model
6000 DMM . . . and you also get, absolutely FREE, a
handsome, sturdy carmying case for extra protection.
Be sure to get in on this FREE, limited-time offer. Call
your nearest Westan sales office now!

SANGAMO WESTON

Schiumberger

WESTON INSTRUMENTS
a DiVISION of SANGAMO WESTON, INC.
614 Frelinghuysen Avenue, Newark, New Jersey 07114 Tel. (201) 242-2600
Canada: 1480 Durdas Highway. Mississauga. Ontario (416) 277-3191
Europe: Ingolstadter Str. 6Za 8Munchen 46, W. Germany (49-89) 31-70-31



WESTON
FREE Case Offer

Contact Your Nearest Distributor

ALABAMA

Forbes

1522 Fifth Ave

Decatur 35601 (205) 353-4762

CALIFORNIA

Metermaster, Inc.

8797 Balboa Ave.

San Diego 92123 (714) 278-2112

Metermaster, Inc
3995 East Bayshore Rd.
Palo Alto 94303 (415) 968-0313

Acro
4081 University Ave.
San Dlego 92105 (714) 282-8115

Dunlap Electronics
915 North B. St.
Sacramento 95814 (916) 444-8072

Wemco
300 Broadway
Dakland 94607 (415) 452-1936

Western Electronics Supply
6921 San Fernando Rd.
Glendale 91201 (213) 849-3451

CONNECTICUT

The Mancib Company

P.0. Box 781

Middletown 06457 (203) 346-6645

FLORIDA

Brownel{ Electro. Inc.

307 27th St.

Orlando 32806 (305) 843-6775

GEORGIA

Brownell Electro, inc.
3020 Commerce Way
Atlanta (Hapeville) 30354
(404) 762-5181

{LLINOIS

Newark Electronics.Corp.

500 North Pulaski Rd

Chlcago 60624 (312) 638-4411

McNamara Supply
332 South Michigan Ave
Chicago 60604 (312) 922-5032

Paclfic Indicator
6603 west North A
Oak Park 60302 (3\2) 261-1330

LOVISIANA

Butler & Land, Inc.

2669 Lexington St.

Kenner 70062 (504) 722-6363

Industrial Electronic Supply
2424 Greenwood Rd.
Shreveport 71103 (318) 222-9459

Industrial tnstruments Works
134 Laitram Lane
Harahan 70123 (504) 733-8355

Ralph Electronics
3004 Cameron St
Latayette 70501 (318) 234-4507

MARYLANO

Pioneer Instrumentation

91 Gaither Rd.

Galthersburg 20760 (301} 948-1012

MASSACHUSETTS

Browneit Electro, Inc.

271 Vassar St.

Cambridge 02139 (617) 864-7500

Metermaster
13 Fortune Drivi
Billerlca 0!565 (617) 667-8346

MICHIGAN

Ram Meter, Inc.

1100 Hilton Rd.

Ferndale 48220 (313) 547-1000

MINNESOTA

Instrumentation SeMces inc.

957 Winnetka Ave. N

Minneapolis 55427 (612) 544-8918

MiSSOURI

industrial Service Labs

4354 Dijve St.

St. Louis 63108 (314) 535-5760

MONTANA

Flamand Electronics Supply

9 North Broadway

Belgrade 59714 (406) 388-6606

NEW JERSEY

Brownell Electro, Inc.

500 Hadley Rd. & Durham Ave

South Plainfield 07080 (201} 753-4600

NEW YORK

Baldwin Hall Co. Inc

P.0. Box 1245

Syracuse 13201 (315) 463-9251

€. E. Taylor Company inc
465 Central A
Albany 12206 (518) 489-5600

Summit Distritutors
916 Main St.
Buffalo 14240 (716) 884-3450

Trott Electronics
9020 Wehrle Or.
Clarence 14031 (716) 634-8500

Electronic Devices Co
3301 Juan Tabo N.E. Bldg. 201
Albuquerque 87111  (505) 293-1935

OHI0
Hughes-Peters, Inc,

481 E. 11th Ave.
Columbus 43211 (614) 294-5351

Pioneer
4800 E. 131 St.
Cleveland 44105 {(216) 587-3600

Pioneer/Qayton
1900 Troy St
Dayton 45404 (513) 236-9900

OKLAHOMA

Hunzicker Bros., Inc.

501 Vieginia St.

Oklahoma City 73125 (405) 239-7771

Tri-State Inslrumenl Lab, Inc.
6801 E. 15th S
Tulsa 74112 (918) 838-8883

PENNSYLVANIA

Ploneer, Plllsburon

560 Alpha D

Pittsburgh l5328 (412) 782-2300

Process Engineering
P.0. Box 10464
Pittsburgh 15234 (412) 516-5050

TEXAS
Butler & Lang
1249F Blalock D
Houston 77055 (713) 464-4662

Meters & Instruments
6502 Gult Freeway
Houston 77023 (713) 644-1631

Straughn Electronics, Inc
3235 Highland Ave
Beaumont 77705 (713) 838-4563

WASHINGTON

Almac/Stroum Eleclronlcs
5811 Sixth Ave. S

Seattle 98108 (206) 763-2300

Branom Instrument Corp
§500 Fourth Ave. S0
Seattle 98108 (206) 762-6050

Eicher/Richards Co
2727 N.E. Blakely §
Seattle 98105 (206) 523-7888

WISCONSIN

Electro-Mechano Co.

241 E. Erle St.

Milwaukee 53202 (414) 272-4050

VIRGINIA

Instrument Technical Reps

1425 Blue Jay Lane

Richmond 23229 (804 *85-3931

Clrcle No. 136 on Reader Inqulry Card

the Bogen-Phone TQ system, the new
products have a common intercom line
connecting all phones with selective call-
ing with the push of a button. The new
models give a choice of connecting two,
five, nine or thirteen stations. Up to four
buttons can be pressed at one time to
initiate a conference call.

Electronic Components
Circle No. 150 on Reader Inquiry Card

A new line of electronic components,
blister-packed for retail sales, is now
available from James Electronics.
Called the Jim-Pac line, the new line
includes over 200 of the most popularly
used integrated circuits, diodes, LEDs,

__
| Jim-pa
]
|

Component Center

switches, transistors, capacitors, resis-
tors, sockets and connectors. All com-
ponents are packaged forimmediate sale
and are fully guaranteed. An advertising
program is available to authorized deal-
ers.

AM/SSB CB Base Station
Circle No. 151 on Reader Inquiry Card

A new CB base station transceiver for
both AM and single sideband operation
has been introduced by TRS Marketing,
Inc. Designated the Challenger 1400,
the new unit covers all 40 channels on
either AM or lower and upper sidebands,
and includes dual speakers. Built-in
SWR and output power meters are fea-
tured along with an LED channel read-

©

out, LED operating mode indicators and
an “On the Air’ indicator lamp. The de-
sign includes phase-locked loop fre-
quency synthesis, MOSFET front-end
design, and multiple lattice-type dual IF
ceramic filters. The unit also features a
built-in LED digital clock with three ad-
justment speeds. Suggested retail price
is $549.95.

Mobile Tape/FM/AM Stereo
Circle No. 152 on Reader Inquiry Card

A new mobile high fidelity cassette tape
player with an AM/FM stereo receiver is
new from Royal Sound. Designated
Model RS-3110, the new unit, designed
for in-dash installation, features an au-
tomatic electronic seek-and-search
scanning system or manual tuning, LED
dial illumination and LED stereo, AM and
FM indicator lights for the tuner section.
The tape section has automatic tape re-
verse for continuous play and locking
fast forward/fast rewind controls. An op-
tional preset adaptor that allows the user
to choose 5 AM or FM stations in any
combination is also available. Model
RS-3110 retails for $550, and the preset
adaptor sells for $60.

Mobile CB Radio
Circle No. 153 on Reader Inquiry Card

A new mobile CB transceiver with a twin
ceramic selectivity filter to reduce adja-
cent channel interference or “bleed-
over” has been introduced by E.F.

Johnson Co. Called the Viking 260, the
new unit also features a noise blanker
system in combination with an automatic
noise limiter which is said to help elimi-

nate electrical and impulse-type noise.
The Viking 260 also a PLL frequency
synthesizer and a calibrated squelch
that allows the user to pre-select the
exact signal strength he wants to re-
ceive. A “PowerBar” LED meter gives
visual reference to activity on channels,
even if it is below the squelch level.
Suggested retail price is $199.95.
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Electronic Tool Kit
Circle No. 154 on Reader Inquiry Card

A new electronic tool kit for the manager-
supervisor who is occasionally called
into the field is new from Jensen Tools.
Designated the JTK-95, the kit con-
tains more than 40 tools selected to
perform a wide range of service and re-
pair tasks. Included are pliers, cutters,
screwdrivers, nutdrivers, wrenches, sol-
dering equipment, etc. Most of the tools
are mounted on a single pallet in an
attache-style tool case with a simulated

reptile skin cover. The bottom of the
case is free of partitions, so when the
pallet is removed, it serves as a regular
attaché case.

TV Pattern Generator
Circle No. 155 on Reader Inquiry Card

A new series of TV test instruments has
been introduced by Visual Information.
The new instruments use digital
technology to provide a wide variety of
test functions for both monochrome and
RBG color television at various scan
rates. Performance evaluation is possi-
ble with the new instruments to 1000 tv
line resolution at up to the 1225-line
scan rate. Signal rise and fall times typi-
cally are 10 nsec. All circuits are on plug-
in printed circuit cards, and integrated
circuits are socket mounted for easy
maintenance. Designated Signal

Sources 1203 and 1204, the units fea-
ture built-in precalibration of pattern con-
tent for up to four scan rates. In addition,
Sync Source 1302, a multi-rate sync
generator accessory, can be built into
the pattern generator to provide test sig-
nals and patterns.

Sealing Putty
Circle No. 156 on Reader Inquiry Card

A new synthetic rubber-type putty for re-
pairing electrical wires, cables and con-
duits for sealing joints and seams has
been introduced by Oneida Electronics.
Called “Premi-Putty,” the new material

Another reason to join RCA's QT Parts Program!
You get four free information packages every year.

RCA’s QT-150 Parts Program is better than ever!
Registered dealers receive four free
information mailings per year through RCA’s
Direct Information Service program.

Quarterly mailings include;

e Complete Dealer Price Book — RCA Consumer
Parts ® Latest Price Supplement ® RCA
Drawing Number to Stock Number Cross
Reference ® Color TV Module Cross
Reference ® B&W TV Module Cross Reference
e Dealer QT Inventory Control Form,

and many other useful publications.

To join, contact your RCA Distributor

and register as a QT Dealer. You will receive
your package of 150 of the most-needed,
fastest-moving parts to repair older TV sets.
You will also receive your first quarterly
information package. Every information
mailing will include the latest price
publication, plus additional infor-

mation about RCA Parts required in

your servicing business.

Don’t forget, your QT Parts inventory
program has automated annual drop-ship
updating for your convenience. A special

QT Parts Rack is also available

to save time and space.

Call your RCA Distributor or write to
RCA Distributor and Special Products Division,
Deptford, N.J. 08096.

RGA QT Parts

Circle No. 129 on Reader Inquiry Card
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SOMETHING YOU
ALWAYS WANTED
BUT WERE NEVER

ADLE TO OBTAIN...

°

ET/D’s Modern Serviceshop

Management Manual

It's a textbook for the inde-
pendent electronics service
technician who is actively en-
gaged in consumer and indus-
trial service markets.

Prepared by the editors of ELEC-

TRONIC TECHNICIAN/DEALER
this comprehensive manage-
ment guide is must reading for
all service technicians and
dealers who have to cope with
the day-by-day problems of
running a small business.

ET/D "Modern Serviceshop
Management’ will focus on
three major categories

® BUSINESS MANAGEMENT
with chapters on basic ac-
counting procedures, ratio
analysis, planning for profit in
the business environment and
current asset management.

® SERVICING OF ELECTRONICS
EQUIPMENT —with chapters on
troubleshooting transistorized
circuits, modern test equip-
ment, digital electronics, indus-
trial control systems and mod-
ern serviceshop layout.

ETD

® NEW BUSINESS HORIZONS
withchapters on whether to
expand your business, contract
service, business opportunities
in medical electronics and serv-
ice business opportunities in
small industrial settings.

This manual is in the works now
SO order your Copy now by
sending in your order with re-
mittance. No service shop
should be without this manual
from one of the outstanding
book publishing houses in the
country.

ELECTRONIC TECHNICIAN/DEALER
LEADING THE CONSUMER AND
INUUSTRIAL SERVICE MARKETS

- A Harcourt Brace Jovanovich Publication

v 4
>
V.
JI
o
o
A
CLIP AND MAIL TO

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

opy(ies) ot ET/D’s
erviceshop Management at
$12.95* per copy. Enclosed Is a check tor
o cover the cost of the textbook
plus «hipplng and handling expenses, ET/D
Modern Serviceshop Management will be
shipped immediately following publication

Please send
Moder

E

e

Mail this order biank clong with your pay
ment to

Book Dept. ET/D Magazine

1 East 1st St

Duluth, Minnesota 55802

*Please add $1.50 per order to cover postage and
handling. On multipie copy orders add 25¢ for each
adaitional copy (for example, tw pies would
cost §1.75 tor postage and handling

Publication Date: September 1, 1978-Orders will be
tulfiéled within 60 dars of the publication date or within 60
days of the date of order, if received after publication
data
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is resistant to the effects of high voltages
and ultra violet light. It is said to bond, fill,
seal, weatherproof, quiet and insulate.
According to the manufacturer, Premi-
Putty retains pliable consistency to

20°F and will not shrink, crack, sag or
oxidize. Available in 15-square inch
pieces or by the spool in larger quan-
tities.

UL
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Krohn-Hite. Designated Model 4100A,
the new oscillator features a frequency
range from 0.01 Hz to 1 MHz, with fre-
quency response better than .05 dB.
Distortion is typically 0.005% through
the audio range. Push-button frequency

Sine/Square Oscillator
Circle No. 157 on Reader Inquiry Card

A new sine/square oscillator for applica-
tions where ultra-low distortion sine
wave signals are needed is new from

NEW FROM LEADER

The 30MHz Dual
Trace Scope with
Delay Line.

5" P-D-A CRT.

120nS delay line. /

Warning lamp for
uncalibrated condition.
Trace rotation.

Lever

type

input
switches.

3 \\ 20nS/cm
sweep.

5mV sensitivity.

Single shot
trigger.

Add & subtract mode.

SRS e

High Sensitivity. P-D-A
CRT. Single Shot Trigger.

Model LBO-520 ... $999.95 with accessories

See your distributor or write direct for details.

When Quality Counts . . .

LEADER)
Instruments Corp. !

e

. s _—_::.;— 5 - jt f; ‘:‘.::‘-’ﬁ—-.i,

151 Dupont Street, Plainview, N.Y. 11803

(516) 822-9300
In Canada: Omnltronix Lid., Montreal, Quebec

Circie No. 119 on Reader Iriquiry Card
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controls provide rapid 3 digit resolution
and 0.5% frequency accuracy. The 10
volt RMS output provides a %2 watt of
power from its 50 ohm sources, and it
has a calibrated amplitude control. The
squarewave output is variable from 0 to
5V peak to peak. Priced at $795.

Operational Amplifiers
Circle No. 158 on Reader Inquiry Card

A new series of FET input operational
amplifiers (op-amp) is being introduced
by Motorola Semiconductor. Desig-
nated the LF 155 series, the new devices
incorporate precisely matched junction
FET devices on the same substrate as
bipolar IC elements, producing input
characteristic enhancement of more
than an order of magnitude over conven-

tional amplifiers. Low input bias and
offset currents combine with high input
impedance, and characteristic low FET
noise levels to make the series useful in
Sample and Hold circuits, high impe-
dance Buffers, fast D/A and A/D conver-
ters, precision high speed integrators,
and wideband, low noise, low drift appli-
cations.

DC Power Supply
Circle No. 159 on Reader Inquiry Card

A new regulated DC power supply with a

i modular quarter-rack designis new from

Systron-Donner. The new power supply,
part of the HHB series, can be used as a
single bench unit or configured in a dual
bench cabinet. Four models are avail-
able in these voltage/current combina-
tions: 6V/5A, 20V/2A, 50V/1A and



Minimum
Investment
I«l Required

o

150V/0.3A. Both voltage and current are
metered and a 10-turn voltage control
assures excellent resolution. Each out- |
put voltage can be remotely controlled
by a reference resistance or voltage.
Sense terminals are provided so that the |
supply may deliver its specified regula- :
tion to a distant load. Priced at $375. |
|
l
I

Cable Cleaner
Circle No. 160 on Reader Inquiry Card

Workman'’s all new UEP Semiconductor line atfords
the broadest coverage of entertainment semiconductors,
yet minimizes your investment for invertory requirements
while insuring very liberal and uniform profit margins to
all steps of distribution.

Wtat’s more, Workman'’s new UEP Semiconductor
Catalog and Cross Reference Guide is the most complete
and up-to-date reference work in the industry.

Packaged in either attractive spac€-saving stock boxes
or blister hanger cards carrying complete cross refe-ence
and technical specifications, the new WEP line is available
throuch the nationwide chain of Workman distributors.

Your business card or letterhead will bring immediate
respo-se from one of our factory representatives. Ask

A new liquid cleaner that removes for Catalog X78.

semi-conductive particles and wire pul- |
ling compounds from semi-conductive uF Semiconductors From
jacks and insulations of electrical cable . WP Spanielions
is new from CRC Chemicals. Called “C- | WO R K M A N
able Clean,” the new chemical also re- ELECTRONIC FRODUCTS. INC.
moves excess silicone from exposed in- , SARASOTA, FLA. 33578
sulation and preformed stress cones, ‘7’\/?')(%?1"0%%30&%11S)V\?Z:kﬁszzs“a
after installation. Cable Clean is non- |
flammable, non-conductive, non-

Circle No. 138 on Reader Inquiry Card
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corrosive, and non-staining. It can be and offers an RF output calibrated to
used on neoprene, ethylene, epr, xip, 0.3uV. Frequency range is 26.96MHz to

Measure pvc, butyl rubber, and thermoplastic 27.40MHz in fixed steps. Meter indica-

insulations and jackets. It is available in  tion for RF output levels calibrated in V

reSistance 6 and 24 ounce aerosols, 1 pintand 1 RBMS and dBm is offered.

gallon cans, 5 gallon pails and 55 gallon

tO -01 Q oo “F RF Measuring Kit
—

Circle No. 162 on Reader Inquiry Card

CB Signal Generator
Circle No. 161 on Reader Inquiry Card

A new phase-lock-loop circuit CB signal
generator, Model LSG-227, has been in-
troduced by Leader Instruments. The
new instrument is said to offer 5 parts
per million stability for frequency posi-
tioning and includes a +1 KHz fixed fre-
quency shift to facilitate SSB check out.
Made to sell for less than $550, the new
generator has a digital channel readout

A series of new RF power measuring
kits, called “Watt-kits,” have been intro-

=
c Bux ARp ' o i . duced by Dielectric Communications.
W41 4, S0 O Q veees g The kits consist of the Type 1000 RF
m/‘9/5"(9/0 T O esewge @ @ directional wattmeter and 100 watt plug-
- PP in elements that allow measurement of

/9 35

100 watts full-scale from 25MRz to
1GHz. Also included is a quick-match

at a price that has UHF connector, two-foot patch cable

no resistance at all. =]

e 3% digit bright LED display VRS .,

® 100w V, .01Q resolution sy ¥

® 0.5% accuracy typical

e Autozeroing

e Completely overload pro-
tected on all 29 ranges

¢ RFI shielded for use in RF -
fields A

® 100% overrange reading ¢

o Selectable high-/low-power
ohms

e Full range of optional acces-
sories available

VERT  nHORIZ

o SCOS‘

At $119.95, the 2810 is a “‘best T

buy” among DMM'’s currently e,

available. its 10 ohms range 1 PTS 8001
allows you to check the low

contact resistance of switches, co mponent Analyzer

relays, breaker points or con-
e P°|°' sbo'de’ o Solid state component tester
y'ggrs sl g e y - 5 works in or out of circult. Simple
local distributor for immediate . _hook-up fo any standard oscilliscope.
delivery. High, medium and low range switch for matching

the impedance to the component being fested.

See the Yellow Pages for the PTS Servicenter Nearest You or Contact:

DYNASCAN
CORPORATION rﬁs
6460 West Cortland Avenue | Pdo

Chicago, lllinols 60635 - 312/889-9087 fﬁ;&’@)\ PTS ELE CTRONI C S' INC.
in Canada: Atlas Electronics, Ontario S P.O. Box.272  Bloomington, IN 47401 812-824-9331
Intl. Sis: Empire Exp., 270 Newtown Rd.

Plainview, LI, NY 11803
Circle No. 106 on Reader Inquiry Card Circle No. 127 on Reader Inquiry Card
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61-252 p.—Display
Electronics 158.95)
R %

Beginner's 6

l = _5.{’ - RE
INSTALLING TV &
M ALBOEESands

ayv we send vou vo 10iCe ¢ se 3 practical
) noney-saving L

usual Trial Me +

Here are quality hardbound volumes. each
especiallv designed to help vou inc P vour
krow -tiow . earning power. and enjovment of elec
trenics. Whatever vour interest in electronics
vou'll find 0nICS practical
qualiiy books that vou can put to immediate use
and benefi

This extraordinary offer is intended to prove to
vou. through vour own experience. that these verv

| advanta can be vours. that it is possibl
keep up with the literature published in vour areas
of interest. and to save substantiallv while so do
ing. As part of vour Trial Membership. vou need
purchase as few as four books during the coming 12
months. You would probably buy at least this many
anvway without the substantial savings offered
thirough Club Membership

To start your Membership on these attractive
terms. simplv fill out and mail the coupon todav
You will receive the 3 books of vour choice for
10-day inspection. YOU NEFD SEND NO MONEY
If vou are not delighted. return the books within 10
days and vour Trial Membership will be cancelled
without cost or obligation

ELECTRONICS BODK CLU8. P.0. Box 10. Blue Ridge Summif. Pa 17214

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

of these unique

take
any

electronics books

(value to $5113) for only999¢ach

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

All two-book sets count as only
one of your three Selections.

1010-200 p.—Tower's [International
Trans stor Selector-—2nd Edition (59.95)

ey o
1

»
[
X
e
=

r 1
miﬂ"’l’r;‘rn!’"’“
w

oroviced Member

Sefects and other offerings. e weeks .
° want g it will be .
autom, It you B¢ not wish 1G-recew election. o
you want 1o orger one of the many Alternates olfered you
ly give n S the reply 3 .
and b i
ws you " |
i, because of 1 )
nake a gec ve W3 .
y y return e
[ 1 your ac pute .
° ! Membe y y
ot i
er y( 3 20 0K '
° Ks- e Introductory
ture e after e not Com ed
® All books w Member p I
postage and handiing charge Prepaid orde pped '
® Continuing Benus o] tinui tis Tral Mer
bers J will eam a3 Dwvidend ate ; book .
ou purch Thee Certiticates ne the
minal sum of $1 39. will enlitle you to a valuanke Book .
vigen y - 1 e t

Circle No. 113 on Reader inquiry Card

-

ELECTRONICS BOOK CLUB
P.O.Box 10
Blue Ridge Summit, Pa. 17214

Please open my Trial Membership Tn ELECTRONICS
BOOK CLUB and send me the 3 books circled below. |
understand the cost ol the books | have selected is only
99¢ each. plus a small shipping charge. if not de-
lighted. | may return the books within 10 days and owe
nothing. and have my Trial Membership cancelled. |
agree to purchase at least four additional books during
the next 12 months. after which | may cancel my mem-
bership at any time

101 563636 510/%628 582 743
780/790 754 785 800 841
861 905 909 913 919 1010

Name _ ________ Phone

Address e e S
City _ I,
State __ _ _ lUp

This ofter valid lor ngw Members only. Foreign and Canada 9dd 10%) T.68



MAKE SURE you get paid for every
inch of wire sold

EXACT MEASURING is a must when
you retail coaxial cables, audio
cables, and electronic/electrical
wires. You can work confidently and
quickly . . . yet keep close control
with HYKON WIRE METERS and
REELS set up on a counter or as a
portable combo. Wire up to 1" dia
meter pulls from stock through the
meter onto take-up reel for neater
delivery. Write for details or call us at
AREA 216 821-2320

MANUFACTURING CO.
ET-161 East State Street  ALLIANCE, OH 44601

)
(CORNELL) ELECTRONICS COMPANY

4213 N. UNIVERSITY AVE. SAN DIEGO CALIF. 92105
THE ORIGINAL

Same Low Price - % Bargain Tools SPECIAL
H ransistor Tester
- g East or West Coast! % Jranslstor Test OFFER

% Technician's Library
ON ALL ORDERS

SEND FOR FREE OVER $10.00
o ST NEW 48 PAGE

INDIVIDUALLY
BOXED

COLOR CATALOG

™0 L1
FROM THiS LIST

6AGS 6CB6

PER
Tuse
100 TUBES Of MORE

33( PER TUBE

% Dumont Picture Tubes
BACK OFFER % Diodes—Translstors—Kits 6AUS 616
LAB TESTED USED * Tube Cartons 6AX4  6SN7

Your Order FREE if Not Shipped in 24 Hours

Circle No. 110 on Reader Inquiry Card

5 DAY MONEY

Technicians-

RCA Flameproof Film
Resistors simplify your
replacement problems.

More and more technicians are switching
to RCA Flameproof Film Resistors. Here
are 5 important reasons why:

e Many of today's circuits require
flameproof resistors.

¢ Simplified inventory: RCA’s 2% toler-
ance flameproof resistors replace
many conventional types having 5%
and 10% ratings.

* High quality service demands high
quality replacement parts.

e They're available in the popular
wattage ratings — 1/4, 1/2, 1 and 2
watts.

* Values run from 1.0 Ohm to 1.5

Megohms. Altogether there are 523

film resistors to choose from.
And, RCA’s convenient, preloaded and
prelabeled Flameproof Resistor Kit makes
it easy to store and locate your resistors.
See your RCA Distributor for details or
write to RCA Distributor and Special
Products Division, 2000 Ciements Bridge
Road, Deptford, NJ 08096.

=; “c

Circle No. 130 on Reader Inquiry Card

Flameproof
Film Resistors

48 /ET/D - June 1978

with connectors and a carrying case.
There is room in the cases for storage of
manuals, VSWR nomographs, and addi-
tional plug-in elements and connectors.
Prices range from $280 to $465.

CB Antennas
Circle Np. 163 on Reader Inquiry Card

A new series of gutter-mount CB anten-
nas that are easily removed for theft pro-
tection is available now from Channel
Master. Called the Perma-Quick an-
tenna, the new models are removed with
just the turn of a thumb screw. They

|

Y e
& @
o]t

come with triple chrome-plated heavy
duty steel mounts, 12 feet of low loss RG
58U coanxial cable with a PL 259 connec-
tor, a high capacitance stainless steel
whip or tuning stub, and a weather-
protected coil housing. Available in five
models with prices starting at $21.95.

Instrument Probes
Circle No. 164 on Reader Inquiry Card

A new color-coded test instrument probe
for instruments such as oscilloscopes
and frequency counters to 100 MHz is
new from B&K-Precision. Designated




Model PR-37, the new slim-body probe
features a three-position switch that
selects 10:1 or direct modes, or a refer-
ence position that grounds the tip
through a nine-megohm resistor. The
color-coding in gray or red allows the
user to instantly identify the channel to
which the probe is connected without
tracing the cable length to the scope
input jacks. Acessories included are a
spring loaded retractable hooked tip, in-
sulating tip, BNC tip-adapter, IC tip and
insulated compensation capacitor ad-
justment tool. The two probes, which
come in zippered vinyl cases, are priced
at $38.50 each.

Wire Stripper
Circle No. 165 on Reader Inquiry Card

A new quadra-cut wire stripper with a
built-in wire cutter and connector
crimper is new from Kemp Manufactur-
ing. To strip wire in a 2%z inch box or
panel, insert the wire into the self center-
ing knives on the front of the tool and

close the handles. It will handle all types
of insulation including THHN, AMW, AF,
TV, and THW, with O.D. of 12 inch or
less. Called the Insuleater, the new tool
is lightweight and fits easily into tool
pouch or box.

IC Test Clips
Circle No. 166 on Reader Inquiry Card

IC test clips designed for safe handling
of high-speed, low-power MOS ICs be-
fore installation have been introduced by
Continental Specialties. The new clips,
called Proto-Clips, clip gently onto DIP
IC packages and bring their pin connec-
tions to the top end of the clip. Cable
versions of the tool include a connecting

You can be sure

more times in more circuits in more places
than with any other multimeters on the market today

Each Sencore DVM is backed
with 15 Megohm input im-
pedance for one third less cir-

cuit loading on every measure-
ment. That means 50% higher
accuracy than other DVMs.

DVM38 $395
3% DIGIT .1% DCV ACCURACY
AUTO-RANGING DVM

A “prime’ standard at your fingertips for
measurements you can trust. Auto-ranging
for extended low-level range and ease of
operation. 15 Megohm input impedance
assures .1% reading accuracy is maintained
in solid state circuits. Highly sensitive, yet
fully protected to 2000 VDC overloads. Hi-
Lo Power Ohms circuit simplifies in-circuit
resistance measurements.

DVM37 nNev $268
3% DIGIT .1% DCVv ACCURACY
PORTABLE DVM

Prime standard .1% accuracy on the bench
or in the field for less than $250. The
DVM37 is the most accurate portable DVM
you can buy, with 15 Megohm input imped
ance for 50% more accuracy. Includes auto-
matic features—Auto Zero, Polarity, Deci-
mal, Overrange. Fully protected inside to
over 2000V on all functions, including
Ohms, and protected outside with super-
rugged case. Full ranges for every test.
Fingertip ‘'Push-On’’ switch in probe saves
batteries as power is applied only when
needed.

000

o oo us waremne
U e TR

In stock at your favorite local
Sencore Full Line Distributor.

DVM32 $225
3% DIGIT 5% DCV ACCURACY
PORTABLE DIGITAL MULTIMETER
Bench and field master for digital accuracy
measurements anywhere. 0.5% DCV accur-
acy, backed with 15 Megohm input imped-
ance. Exclusive battery-saving Auto-Display
turns the display on automatically when you
make a measurement. 2000V input protect-
ion on all functions and ranges—including
Ohms.

DVM36 $158
3% DIGIT 5% DCV ACCURACY
POCKET PORTABLE DVM

Pocket portable lab accurate performance
that. fits every budget with highest perform-
ance-to-price benefits of any meter. .5% DCV
accuracy, backed with 15 Megohm input im-
pedance for lowest circuit loading. Full pro-
tection to 1000 V on all functions and
ranges—including ohms. Drop-proof case.
Battery-saving *’Push On’* button in probe.

DVM35 $134
3 DIGIT 1% DCV ACCURACY
POCKET PORTABLE DVM

Fast, direct reading digital accuracy for the
man on the go. Same features as DVM36,
except 3-digit, 1% DCV accuracy, backed
by 15 Megohm input impedance that is ten
times more accurate than analog meters.

r

SENCORE

DIGITAL MULTIMETER SPECIALISTS
In Canada: Superior Electronics X 9

Circle No. 132 on Reader Inquiry Card

cable preattached to the top or business
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The reasons for
giving up analog.

The best reason.is accuracy of 0.25%
dc. The 8020A digital multimeter has
it, and that’s ten times better than most
analog meters!

And we guarantee that accuracy for
a full year, plus we've calibrated your
8020A with equipment that's NBS trace-
able. A tradition with Fluke.

But you're also buying performance.
Like high/low power ohms and con-
ductance—the missing function on
other multimeters. Ten megohm input
resistance on both ac and dc. Plus more,
for only $169*

The tougher your job gets, the more
you need resolution, and the 8020A
offers a full 2000 counts. The large 3%-
digit liquid crystal display is readable

anywhere. Inexpensive 9V battery pow-
er means continuous operation for up
to 200 hours.

The new 8020A is especially suited
for TV service. Measure transistor volt-
ages with 10 millivolt resolution, all
the way up to 20V. With the 20092
range, you also can measure circuit
breaker resistances within 0.1€2. Try
that with analog.

Get your hands on an 8020A today:
Call (800) 426-0361, toll free. Give us
your chargecard number for immedi-
ate shipment. Or, we'll tell you the lo-
cation of your local Fluke office or dis-
tributor. (Buy a ten-pack of 8020As
for only $1521* and save $169!)

*U.S. price only.

Fluke 8020A DMM for TV Service:$169.

1807-7108

FLUKE

Circle No. 114 on Reader Inquiry Card
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end of the clip. By attaching all leads at
the far end of the cable to a good working
ground, each IC pin is shorted to ground
to eliminate the danger of static dis-
charge. Available in 14-pin, 16-pin,
24-pin and 40-pin configurations. Unit
quantity prices range from $7.75 to
$21.75.

Frequency Synthesizer
Circle No. 167 on Reader Inquiry Card

A new series of synthesized signal
generators, designated Series 6000,
has been introduced by Comstron/
Adret. The series consists of two main-
frames and numerous plug-ins. By inter-
changing plug-ins, the series can func-
tion as a frequency synthesizer, a signal

generator, or a spectrum analyzer. The
frequency range, chosen from RF plug-
ins, is from 300 Hz-110 MHz, 400 KHz-
600 MHz, and 400 KHz-1.28 GHz. Reso-
lution is 1 Hz, stability is + 5 x 10-9 per
day and modulation is AM-FM-PM,
search and sweep.



Resistance Substitution Unit
Circle No. 168 on Reader Inquiry Card

(You can save 70%

tion unit that combines pocket-size con-
venience with close tolerances and a o or' ' a,

range of over 11 million resistance steps

is new from Phipps & Bird. Designated

Model 236-A, the new unitfeatures three apanese parts 0

binding posts, one to ground case. The

Ilere are a few everyday speciais you'll find IN STOCK at ORA Electronics.
All parts are new, tested and fully guaranteed. Nobody can beat our prices!

cB | AUTO RADIO AUDIO. TV. GENERAL

28C1306 4 TAT204P, STKO011

25C799 E TAT205P
AN214Q
BASI1A
11A}306
HA1322
HA1342
LA3350.
LA4031P
UPC1025H
28C) '26\

LPC592i12 1.20 MB370! | 25A634

PLUS MANY MORE! PLUS \h\l\Y MOKE! PLUS MANY MORE!

Our ‘Jrée catalog proves it!

Write or cail today for your FREE ORA Electronics illustrated replacement parts cataloy

ORDERS
SHIPPED l )‘ E
| SAME DAY! ‘
Call tol} free ' \

(800)423-5336

7235 Canby Ave. « Reseda, Calif. 91335 USA
(213) 881-0338 « Toll Free: (800) 423-5336
Telex: 181011 ORAPARTS LSAsCable Address ORAPARTS Los Angeles

3

EBBR8838
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Circie No. 112 on Reader Inquiry Card

LEADER

Instruments Corp.

Model LBD-507 Model LBD-508 | ! Model LBD-515 | Model LBD-520

20 MHz, TRIGGERED 20 MHz, DUAL TRACE : 25 MHz, ) B 30 MHz,
= Single trace; aJtomatic trigger for ® Add, subtract modes on CH-1 & DELAYED SWEEP, DUAL TRACE FOXED DELAY DUAL TRACE
highly stable, bright display CH-2 facilitate easy checkout for = Built In varlable celay circuitry — » Dual trace, 30 MHz bandwidth

= 17.5nSec fise ©ime. ® 10mV/cm to simultaneous pulses, signal levels 1uSec to 5 Sec. @ S5mV/Div. Vertical = 5mV/cm Vertical Sensitivity. @
20V/cm Vertical Sensitivity, 11 distortion & noise cancelling. » Front Sensitivity. » Rectangular, 8 x 10Div Fixed delay facilitates hi-speed
stegs @ Displays signals 10 27 MHz  panel X-Y operation for phase shif CRT with internal craticule readings of the leading edge of a

with ease measuring, sweep alignment, vector = Selectable synchronization palse or pulse train. » Add, subtract,

scope service. @ 17.5nSec rise time automatic, normal, single trace and aternate selection, chopped, and
reset modes. = 141Sec rise time. front panel X-Y modes

Before you huv, check our prices... s
Gall TOLL FREE (800) 645-9518 =
FREE -

N.Y. State call (516) 752-0050 Mastercharge,

BankAmericard,

Send for new 1978 catalog ' RADIO SUPPLY CO .. INC . VISA and
of over 3,000 items .. 855R Conklin St C.0.D.’s accepted
;::Ig:&e;‘st o::;e?ools 1978 election<s Farmingdale. N.Y. 11735  ADD $3.00 TO COVER

g SHIPPING, HANDLING &
tubes, componerts and e . YOUR ONE STOP DISCOUNT CENTER  INSURANCE. N.Y. Res. add

\_electronic suppiies. — aJprop. sales tax

Circle No. 115 on Reader Inquiry Card
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I'VE GOT A SECRET.

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

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

BECOMING FAMOUS FOR!

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

o SERVICE ALL MAGNAVOX REMOTE

CONTROLS, INCLUDING THE STAR.

o FINAL CHECK ALL MODULES ON AN

OPERATING CHASSIS

e USE ONLY FACTORY SPECS PARTS
FOR REPAIRS

o HAVE BEEN IN TV SERVICING FOR 20

YEARS
e ARE FACTORY TRAINED. CET's &
STATE LICENSED.

e GIVE YOU A 1 YEAR LIMITED

GUARANTEE

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

RELY ON THE
MODULE
REBUILDER

NN MODULAR
R -ELECTRONICS
Z SERVICES, LTD

4024 W. 10th St
Indianapolis, IN 46222
(317) 243-8347

Circle No. 122 on Reader Inquiry Card
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slide-switch unit uses one-half watt re-
sistors with 1% tolerance, and gives an
accurate range from 1 to 11, 111, 110
ohms, in one-ohm steps. Size is 4 inches
by 6 inches by 1-3/16 inches. Priced at
$58.

Digital Volt/ohm/ammeter
Circle No. 169 on Reader Inquiry Card

A new digital clamp-on volt/ohm/
ammeter designated the AC700 Amp-
light, has been introduced by ETCON
Corp. The new meter features advanced
analog to digital conversion, enabling
accuracy to within + 2%, + digit. It incor-
porates rectified average measuring cir-
cuitry which enables readings on half or
full wave driven equipment. The instan-

taneous measurements of voltage and
current surges is made possible with a
special peak lock mode which allows the
instrument to capture and hold the high-
est reading present. Amp-light is pro-
tected from severe overload or misap-
plication with a double-insulated chas-
sis. The large jaw opening accommo-
dates conductors up to 2 inches.

Solder/Desolder System
Circle No. 170 on Reader Inquiry Card

A new modular solder/desolder system,
designed to place both solder and de-
soldering wick at the user's fingertips,
has been introduced by Chemtronics,
Inc. Designed Model SDS5, the new de-
vice consists of a pound spool of MIL-
spec solder with the desolder wick dis-
penser tool snapped into the core of the
spool. The design of the desoldering tool
allows it to retract or snap in or out of the
solder spool. It also has a 2¥z inch heat-
resistant Teflon probe, permitting pin-
point wick application for densely-
packed circuits. Solder provided is 16,
18 and 21 guage in the following alloys:
63/37, 60/40, 50/50, and 40/60.

CB Antennas
Circle No. 171 on Reader Inquiry Card

A complete new line of center-loaded
CB mobile antennas with 48-inch masts
is available from Antenna Incorporated.
Designed to meet any application and fit
any vehicle, the six new antennas fea-
ture a tuneable top whip for a VSWR of

}

1.5:1 orless. The line includes a trunk lip
mount, a cowl mount, mirror mount, and
js also available without mount. Each
model features a stainless steel mast
wrapped in a white vinyl jacket and wea-
therproofed, vinyl-clad loading coil. In-
cluded in 17 feet of RG-58/U coax cable
with connectors.

Polyester Capacitors
Circle No. 172 on Reader Inquiry Card

New metallized polyester capacitors,
described to be the “smallest possible
size,” have been introduced by TRW
Capacitors. The new devices have
capacitance values from 0.01 to 20 mfd.
At 50 VDC, the company’'s new TYPE



X659F ranges in size from .125 inches
by .230 inches by 7/16 inches for 0.47
mfd to .430 inches by .790 inches by 1%z
inches for 20 mfd. The new products are
suited for commercial and instrument
applications where space requirements
are critical. They use very thin gauges of
metallized polyester. Prices start at 40
cents in production quantities. gTn

Digital Voltmeters
continued from page 20
during a specified time interval.

We have covered the readout, so
what's left in the counter? Basically the
circuit consists of four flip-flops
(bistable), as shownin Fig. 11. Flip flops
have long been used as “divide by two
circuits,” or binary frequency dividers. In
our case no signal processing is
required, since the oscillator pulses
have been shaped to the proper form,
polarity, and amplitude to feed the flip
flops directly. Each flip flop drives the
next in the chain, giving us four output
lines, representing—you guessed
it—1s, 2s, 4s, and 8s!

Fig. 12isa "“Truth Table™ which shows
the output states of each of the four flip
flops, for any number of input pulses
from 010 9. If you think about it, we have
encoded the pulses from the ADC into a
four line, 1, 2, 4, 8 binary code with our

flip flop “‘counter.” And, we have done
something more. If we stop feeding
pulses into the flip flop, the flip flop will
hold the count indefinitely, until reset.
This is called “memory,” and is very
useful to us, since we want to hold the
last voltage reading taken, until we take
a new one.

Figure 13is a block diagram of a basic
DVM. At this point you should know what
each block does, and why. And you
should know all the strange new "buzz”
words, like ADC, decoder, LCD,
multiplexing, etc., which appear in
non-entertainment electronics. ¢vD

Troubleshooting
continued from page 33

If several gates switch on
simultaneously, the current spike on
the supply line is increased linearly
with the number of gates. These
spikes or glitches can easily trigger
fast TTL circuits and then can destroy
information stored in memory systems
(proms, roms, rams, etc.). A glitch is
an undesirable spike that is riding on
a desired pulse signal.

Now, should the large filter, C2,
become open, then a large spike will
occur only when the pulse goes low,
as shown in Fig. 23. Low is also
referred to as ‘Zero-0-' logic state. The

FREE V
.

1978 Catalog

Featuring the finest
Electronic test equipment

v
-

NORIH AERICAN
AECTRONCS

correct pulse that should be found at
the collector of Q2 is shown in Fig. 24.
Should the small 50 pid capacitor
open up, you may see a very thin
spike at the top of the pulses leading
edge as shown in Fig. 25. These slim
spikes are very hard to see, so you'll
have to take a close look.

All of which proves the necessity of
a very fast rise-time scope in working
with today's electronics. £Tp

Test Instrument
continued from page 36
even though the total battery voitage
drops. However, when the total battery
voltage drops below the regulator volt-
age, the regulator will no longer be able
to maintain it's proper level and the in-
strument will not properly perform its
functions. To replace batteries, you re-
move the front panel.

The DBV-13 is also available in kit
form for $74.95.¢vD

NEW TUNERS
NOT universal or customized. NOT seconds,
culls, dogs, or oddballs. Only $24.95 for ANY
new ~uner. Over 5,000 in stock including Philco

TT182.
CALL TOLL FREE 1-800-433-7124
TEXAS TUNER SUPPLY
4210 N.E. 28th St., Ft. Worth, TX 76117

Circle No. 134 on Reader Inquiry Card
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ATTENTION
SERVICE DEALERS

Buy directly—
Top Line
Solid State Replacements

40%, Off Dealer Cost
2 Year Warranty Devices

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

With this catalog you can browse through one of the nation’s
largest electronics warehouses, packed floor to ceiling with the
finest test instruments. Everything from probes to dual trace
scopes; and everything at sensational savings made possible
only by mail order selling. Volume pricing on orders over $500
will give you even greater savings. Every item is backed by a big
brand name. Shipment is prompt from stock, always freight
prepaid and there never is a handling charge on orders over
$200. Write today for the big free catalog of the big brands that
offers you the big savings.

SAVE STEPS e SAVE TIME ¢ SAVE MONEY
Dept. EDT-478

NORTH AMERICAN ELECTRONICS

1468 West 25th Street Cleveland, Ohio 44113

Circle No. 125 on Reader Inquiry Card

To Order: Send us the ECG,
SK, or GE numbers and we
will promptly ship you the
premium PR direct Replace-
ments—plus a free PR Re-
placement Guide. Remember, these are top quality,
no culls, no seconds. Orders over $25.00 shipped
free. Orders up to $25.C0 add $1 UPS. All orders
over $100.00 receive 5% discount. C.O.D. orders
welcome. To approzimate amount of your order, de-
duct 40% from dealers cost of ECG, SK or GE
types. All orders shipped within 24 hours. Also,
send or call for our free catalog of original
Japanese transistors at substantial savings.

DEVCO

P.0. Box 270, Garwood, NJ 07027
(201) 688-0300

Circle No. 111 on Reader Inquiry Card
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CLASSIFIED

RATES: 40 cents per word (minimum charge, $10).
Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads
charged at $46 per column inch (one inch mini-
mum). For ads using blind box number, add $5 to
total cost of ad. Send ad copy with payment 1o
Dawn Anderson, ELECTRONIC TECHNICIAN,
DEALER, 1 East First Street, Duluth, MN. 55802.

BOX NUMBER REPLIES: Mail box number replies
to: ELECTRONIC TECHNICIAN/DEALER, Clas-
sified Ad Department, One East First Street, Duluth,
MN 55802. Please include box number in address.

BUSINESS OPPORTUNITIES

OWN YOUR OWN SHOP. For as little as one
month’s house payment you can set up your
own shop on Main Street. Let me show you
how. Send $4.00 to: Bil's T.V., 1101 S. Main,
Springfield, TN 37172. 6/78

TV sales and service shop, eastern New
York, excellent ski country. 53 year old, one
owner business. Owner must retire. Well
stocked inventory, latest test equipment.
FCC licensed technician will remain. Prac-
tically no competition. Appliance business
adjoining available. Write ET/D Box 121.7/78
T.V. Business for sale. 20 years in large
shopping center in So. Fla. Zenith-Sony-RCA
sales and rental service. Year round. Over
$100,000 gross. Excellent opportunity. Write
to Jeft Cohen, 19B Madeira Ave., Coral Ga-
bles, Fla. 33134. TF

TV AND STEREO SALES AND SERVICE
BUSINESS FOR SALE. Authorized Zenith
Warranty Service Center. Established over
20 years in major suburb of southern New
Jersey. Includes all stock, merchandise, new
modern equipment and customers. Three
man shop with 2 trucks. Grosses $75,000 to
$100,000 a year. Cherry Hill TV Service, 11
West Main Street, Maple Shade, NJ 08052.
(609) 667-8881 7178

COMPUTER FUTURE—We are looking for
qualified radio-television and electronic
shops to handle our sales, service and
supplies. We provide training and a protected
area. S/D COMPUTER TECHNOLOGY,
P.O. Box 1283, Albany, N.Y. 12201. 9/78

TV and appliance store and TV repair in beau-
tiful foothill town in the California Sierra
Nevada Mountains. Major brand franchises,
great lease, fantastic opportunity. Call eve-
nings {209) 736-4421 6/78

MECHANICALLY INCLINED INDIVIDU-
ALS—BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN YOUR
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY.
WRITE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535
(B), PINELLAS PARK, FLA., 33565. TF
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TV SALES & SERVICE—In same southern
Oregon location for 19 years. Bldg. 1200 sq.
ft. with full basement on 1 acre of land. Zenith
dealership. Bldg, land, truck, and inventory
$55,000.00. Write ETD, Box 117. 6/78

ELECTRONICS/AVIONICS EMPLOYMENT
OPPORTUNITIES. Report on jobs now open.
Details FREE. Aviation Employment informa-
tion Service, Box 240Y, Northport, New York
11768. &78

For sale: TV & electronlcs sales & service
business. Retiring after 30 years serving
Heart o' Lakes area. Top dealer lines. Build-
ing on main street with two bedroom apan-
ment over. Write 609 N. Washington Ave.,

Detroit Lakes, MN. Phone (218) 847-9841.47s.

THERE'S NO NEED TO BUY ORIGINAL
JAPANESE TRANSISTORS WHEN OUR
REPLACEMENTS WILL DO THE JOB of
many original types. Phyltron's LX123A re-
places over 50 Japanese types in our
catalog. Don't tie yourself up with excessive
inventory, buy Phyltron Electronics replace-
ment transistors and save.

Wrlte for free catalog. One year uncondi-
tional guarantee. Phyltron Electronics, 487
Springfield Ave., Summit, NJ 07901. TF

Save hundreds: dependable, quality Head-
Ends, V/V, U/V Converters, Camera Mod-
ulators. Factory prices. Send $5.00 (or busi-
ness card). "Information,” Box 809, Boynton
Beach, FL 33435. 12178

ORLANDO, FLORIDA—T.V. Sales & Service
Business, best location, $27,500. Excellent
opportunity! Write Dorothy Phillips, Realtor-
Associate, One Hundred Percent Real Es-
tate, Inc. Realtor, 1881 Lee Road, Winter
Park, Florida 32789. 6/78

BROADCAST STATION. Start your own,
any type! Unique cable FM station requires
no investment/experience. Receive free
tapes, records. Learn how. Free details.
“Broadcasting,” Box 5516-ET6, Walnut
Creek, CA 94596 878

HELP WANTED

TECHNICAL WRITER
Technical writer with strong managerial
capabilities needed immediately. You must
possess a strong background in state-of-
the-art home entertainment and consumer
electronics service areas. Location is a
sportsman’s paradise. Write ET/D Box
123. 6/78

INDUSTRIAL ELECTRONICS INSTRUC-
TOR. Teach theory and laboratory work. B.S.
degree in Electrical Engineering. Master's
degree preferable. Current industrial experi-
encerequired. Teaching experience desirable.
Position available September 1978. John C.
Vander Molen, Acting Department Head, Fer-
ris State College, Big Rapids, MI 49307. AN
EQUAL OPPORTUNITY/AFFIRMATIVE
ACTION EMPLOYER. a78

Outside Service Technicians. Paying top
wages for best qualified men. Qualifications
for position: total honesty, industrious, ten or
more years direct television experience, non-
drinker, non-smoker, must be able to work
without supervision. Present employees
grossing over $20,000 yearly. Send resume
to American Television Service, 1032 South
State, Orem, Utah 84057. 6/78

FOR SALE

LINEAR AMPLIFIER, 2-30 MHz, 150 watt
solid state. FREQUENCY COUNTER, 300
MHz, 7 digit portable/mobile. OMNIPOLAR-
IZED BASE ANTENNAS (CB-6M-2M). Con-
struction plans $3.00 each. $7.50/all. Others!
Catalog with order. PANAXIS Productions,
Box 5516-ET6. Walnut Creek, CA 945968/78

WHY PAY MORE? Now buy an original part
# (Japanese or American type) for your ECG,
SK, GE, WORKMAN or HEP transistor
needs for 35% to 55% off regular dealer net
price. Contact us with your needs and quan-
tities used now and we will quote you im-
mediately. Discounts vary with quantities
used.

Bescor, 547 S. Broadway, Hicksville, NY
11801 (516) 822-3988 7178

DIRECT ECG REPLACEMENTS

AR Semiconductors replace all ECG transis-
tors and IC's at 50% below reqular cost. One
year unconditional guarantee. These are all
top of the line solid state devices. To order,
send in the ECG number and your AR re-
placement will be promptly shipped. Mini-
mum order $15.00, add $1.00 UPS.
AR SEMICONDUCTORS
P. 0. BOX 976

UNION, NJ 07083 TF
Selling early Sams' Photofacts; Rider radio
and television manuals. Rider's Volume 1
through 5 (abridged), $39. Supreme and var-
ious factory manuals. Write: Lawrence Beit-
man, Box 46, Highland Park, IL. 60035. /78

TV-117 NPN same as ECG-196 90 V 7 Amp
50 watt better repl for SK-3054 GE-66 .75—
TV-116 PNP complement .75—AC-100 NPN
TO-3 case same as ECG-283 excellent vert
defl rep! 800 V 15 Amp 100 watt 2.95—
2SC1172 Hor output same as ECG-165
ECG-238 121-831 121-1015 SK3115 GE-
38 3.99—2SC685A NPN TO-66 repl ECG-
124 GE-12 SK-3021 .75—Varo tripler-
excellent rep! for 221-128 32-33057-
4 14.95—Zenith tripler 212-139 8.95. David
Sims Enterprises, Inc., 665 E. Jericho
Turnpike, Huntington Station, NY 11746.8/78

TUBES—Receiving, Industrial and Semi-
conductors, factory boxed. Free price list.
Low, low prices. TRANSLETERONIC INC.
1365-39th Street, Brooklyn, N.Y. 11218E
800-221-5802, 212-633-2800. 4/79
BUGGING & WIRETAPPING is a growing
public concern. Are you equipped to answer
your customers' questions—and get your
share of the ‘de-bugging’ profits? 'ELEC-
TRONIC SPYING' is the most simplified and
comprehensive book ever written on the sub-
ject of electronic surveillance, and will tell you
all you need to know. Order direct from pub-
lisher for only $7.95: MENTOR PUBLICA-
TIONS, Dept. 120, 135-53 No. Bivd., Flush-
ing, N.Y. 11354. 778



FREE MONTHLY LISTING of IC's, transis-
tors, regulators, opamps at super savings
e.g. SN7400-.08, 2N2222A-.08, LM309K-
.50, LM709C-.13. Many, many more great
buys. Write us to be put on our monthly m/I.
Industrial Semiconductors Inc., 97 Rantoul
St., Beverly, MA 01915. 978

ELECTRONIC BARGAINS, CLOSEOQOUTS,
SURPLUS! Parts, equipment, stereo, indus-
trial, educational. Amazing values! Fascinat-
ing items unavailable in stores or catalogs
anywhere. Unusual FREE catalog. ETCO-
013, Box 762, Plattsburgh, NY 12901. 7F

GENUINE SONY SEMICONDUCTORS—
CHECK THESE PRICES!!

EG. 1-9/ 10-24—SG613-8.50/7.30-SI1D
30-15 2.60/2.30, -2SC867A 5.10/4.90-
2SC1114 5.50/4.80-25C1358 6.50/5.70,
-2SC1124 1.50/1.30-2SC634A 0.45/0.41
Contact us for complete list of Japanese
semiconductors and pricing information.
Bescor, 547 S. Broadway, Hickville, NY
11801 (516) 822-3988 7178

TV AND RADIO TUBES .36¢ EA! Send for
free color parts catalog. Your order free if
not shipped in 24 hours. Cornell Electron-
ics 4215-17 University San Diego Califor-
nia 92105. TF
Who's buying mixed older OEM parts? Older
test equipment? Sams? Older tubes? We are
liquidating a $100,000 cost parts inventory.
List available. Write Box 122, ET/D. 678

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-S89633 etc. $16.95. Magnavox
361380-1 $18.95 etc. Sylvania, G.E. etc.
$14.95 to $19.95. Request for price list on
your letterhead. David Sims Enterprises, Inc.,
665 Jerricho Turnpike, Huntington Station,
N.Y. 11746 TF

MAKE PC BOARDS. Step-by-step “How-to"
manual with build-it-yourself equipment
plans, charts, and illustrations. For Polyez and
Film-Chemical processes. $4.98 plus 50¢
P&H. Century American Instruments, Dept.
616 Box 1014, Placentia, CA 92670. &78

IF YOU'RE A PROFESSIONAL, you need a
professional Service Invoice. Write for our
Catalog of Service Forms, Pricing Guides
and Invoices and see why they're better.
Tech Spray, Box 949, Amarillo, TX 79105. 778

TRANSISTOR REPLACEMENT. PHYL-
TRON ELECTRONICS LX REPLACEMENT
LINE REPLACES THE MOST POPULAR
REPLACEMENT TYPES AT OR BELOW
DISTRIBUTOR COST. One year uncondi-
tional guarantee. Buy direct and save. Write
for free catalog. Phyltron Electronics, 487
Springfield Ave., Summit, N.J. 07901. TF
REPAIR TV TUNERS-High earnings, Com-
plete Course Details, 12 Repair Tricks, Many
Plans, Two lessons, all for $2. Refundable.
Frank Bocek, Box 3236, Ent.,, Redding, CA
96001. TF

send a mess

SEEKING ORIGINAL JAPANESE TRAN-
SISTORS, IC, FET AND DIOES FOR CB
AND STEREQO REPAIR? See our full page ad
in this issue. ORDER TOLL FREE. Write or
call for our complete price list and compare
prices. FUJI-SVEA ENTERPRISE, Dept. ET,
P.O. Box 40325, Cincinnati, OH 45240. e/78

WANTED

PICTURE TUBE MACHINE
We ouy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING.
Buy with CONFIDENCE from the ORIGINAL
MFGR. For complete details, send name, ad-
dress and zip code to:

LAKESIDE INDUSTRIES
3520 W. Fullerton Ave.. Chicago. IL 60647
Phone: 312-342-3399

ALARM SYSTEMS

DON'T PURCHASE any burglar-fire alarm
equipment before getting our free value
packed catalog. Super savings on Dialers,
master controls, infrared detectors, wireless
Automatic panic buttons and much more. No
shipping charges. Sasco, 5619-E. St. John,
Kansas City, MO 64123. (816) 483-4612.6/78
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) WARRANTY! Civ
EXACT Replacements For

SYLVANIA ECG

e F.A.5.T Same Day Shipping-In Stock!
o FREE Freight on all prepaid orders
EXCLUSIVE 3 YEAR CONDITIONAL
WARRANTY!

NO Min. Order-Quantit

EXCLUSIVE INVENTORY ADJUSTMENT]

[518) 477-5568 or 465-3367

MONITORS—ELECTRONIC PARTS

©)YEARS LR

Limited time only-Dist. pricing for Dealers
Discounts Available

Longer Hours-Mon-Sat. 9a-10p, Sun. 1-7 p.
CALL TODAY . . . To place your order

Semiconductors
. CGo pel ECGe
100 9% 163 8.10 220 1.90 289 .88
101 .98 166 5.75 221  1.90 290 .98
102 1.04 165 8.95 222 1.99 291 1.99
1024 .98 m 1.3 223 2.7 292 2.26
103 1.05 1722 .12 226 3,06 293 1.08
1034 1.1 175 1.62 225 4.34 294 1.14
104 1.20 176 2.06 226 1.67 295 2.02
105 2.60 1717 49 226 1.21 297 113
106 .80 129 569 229 1.06 298 1.1}
107 .79 180 639 230 350 299 2.02
108 .89 181 5,40 231 4.40 300 2.02
121 2.38 182 3.3 232 .70 302 2.80
123 .79 183 3.63 233 R 306 2.80
123 .19 184 1.3 234 .n 307 2.57
124 1.53 185 170 235 3.83 308  7.65
126 1.16 186A  1.46 236 7.57 309K 3.63
127 4.60 1874 1.46 29 5.07 3186 7.65
128 1.3 188 1.59 238 8,95 il 2.13
129 1.56 18y 1.59 239 3.02 n2 1.13
130 1.95 190 1,85 261 L7t 313 1.00
131 1.8 191 2.07 242 1.90 316 7.8
132 100 192 .98 276 8,72 315 .01
133 1.6 193 1L.0¢ 278 2.36 36 2.74
152 1.43 1% .82 279 5.8%5 N7 2.20
153 1.8%  195A  2.98 280 5.06 318 20.60
156 2.3 196 2.06 81 6.35 319 1.1
155 2,02 197 1.89 82 4.2 320 26.00
157 1.63 198 1.95 %) 632 321 7.68
158 1.08 199 .59 284 7,35 322 1.80
159 .86 210 1.3 288 7.9% 323 3.5
160 1.4 211 1.5 286 5,75 324 3.53
161 .98 218 3.08 287 .69 328 21,50
162 8.75 219 4.36 288 76 26 .96

Communications & T.Y. Unlimited
17 Washington St., Rensselaer, N.Y. 12144

Exact Japanese Transistors & 1C's Avallable
T.V.—C.B.—AMATEUR RADIO—STEREO—

Circle No. 108 on Reader Inquiry Card

Don't cut
vourself out

of a career as a
two-way radio
technician...

MTI offers the only training for
professional FM two-way radio
available. Qualitied technicians
are employed in government, in-
dustry. and public service. But
training is your key.

You could cut out a career as
a two-way radio technician by
cutting out this coupon. We'll
send you information on how you
can learn more about this spe-
cialized field, at home.

Name
Address
City
State/Zip

119

MTI

i Mobile Training

: Institute

Summerdale, Pennsylvania 177093
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NATION-WIDE
TUBE & TRANSISTOR CO.
1953 - 1978
Help Us To Celebrate Our

25th Birthday

BIRTHDAY SPECIALS!
BRANDED| BOXED! GUARANTEED!
ELECTRON TUBES

1R5 6AX4
2BN4
3AU6
3826
3va 6806

6,
8FQ7 10DE7 12AT7

ELECTRON TUBES

78¢ EACH; $75.00 Per 100
Any Tube Type! Any Assortment!
Below listed ty are just a fraction of our
complete list. We have over 2800 types in our
1 % million receiving tube inventory! Our 1978
price schedule for all current t{‘rex in the lowest
in the free world!

6LN8

153 sLI8 6DT6 6Lk6  17aY3
1v2 6ACl0 GEH7  BLT8 1728
3HAS  6AF9  6GHBA  10GN8  21LR8
4BZ6  6BKAC  6JE6C  12BY7  33GY7
4EJ7 6CG3  6LB6  12GN7  3BHE7

Above types lab-tested, boxed, branded, new,
nused or seconda! All dlted' and guarantéed for
year!
INDUSTRIAL ELECTRON TUBES
Industrial electron ty{ors lab-tested, boxed.

guaranteed for 80 days
811A 95¢ 3B24 1.89 1B63A 395
7410 124 7191 395

POPULAR TRANSISTORS
Similar to Original Manufacture!

ECG123A 49¢ ECGl97 69¢ SK3019 59%¢
ECG186 40¢ SK3018 59¢

TERMS: All orders ship UPS immediately
FOB Union, N.J. No minimum order! If your
order is less than £15.60 include additional §1
for hundling. CUD's welcome with 25 % deposit
d foreign send approximate -
or free giant listing of receising
Iypes, industrial types and translstors.

TUBE & TRANSISTOR CO.

275 Stuyvesant Ave., Union, N.J. 07083

Tel: (201} 688-1414 Dept. ET-6

Circle No. 123 on Reader Inquiry Card

Volksmeter +
A Little Extra
For Less

=977

b @ MODEL L35
® vac Cuma

LM-3.5A
0.5% Accuracy

$147

e Measures VDC, VAC,
Ohms, DCmA & ACmA.

e Auto zero & Polarity.

e Battery powered with
charger unit included.

®19"Hx2.7"W x 4.0"D.

e Large 0.3" LED display.

Non-Linear Systems, Inc.
Originator of the digitsi voitmeter,

Box N, Del Mar, California 92014

Telephone (714) 755:1134 TWX 910-322-1132

Circle No. 124 on Reader Inquiry Card
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ZENITH

. Color TV Chassis
FOR WAVEFORMS 43 THROUGH 49, 17HCS5
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D14 |A12-6

D15 A12-1

D16 451-C, T402-P
D17 Q551-C

D18 N/C

D19 551-E
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PIN CONNECTOR LEGEND

A = MAIN PANEL
C= CRT/VIDEO OUTPUT ASSEM
D =PIN/HV BOARD

Transistor & Control Locations
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Test points are not shown, but TP42 C-6
can be found in the coordinates TP468 C-7
as listed in this chart. TP46G B-6
TP46R B-6
TPA1 D-11
TEST TPA2 D-11
POINTS LOCATION TPA3 D-10
TPB2 c4 TPA4 D-10
TPB3 C-5 TPAS C-10
TP82 B-5 TPAG D-9
TPA18 A-7 TPA7 D-10
TPA21 E-7 TPA9S D-3
TP14 E-10 TPA10 E-8
TPA20 E-6 TPA13 D-12
A7 A-8 TPA16 A/5
TP E-13 TPBS D-5
TP12 B-7 F1 B-12/13
TP13 AG6/7 F2 B8-9/10
TP15 E-11 AFC Pack C/D-7/8/\9
TP16 E-10 Interlock A-12/13
TP21 D-9 Serv. Sw. A-6
TP33 E-3 Dynacolor Sw. D/E-6/7
TP41 D-4 TPA19 B-6
A B C D E
YO PIN BOARD €8 TONE
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Shape up yourshop
with fingertip control of
your current technical
and cross-reference

material

Now’s the time

and here's the way to

end forever the costly nuisance

of searching for current technical
data, trying to find cross-reference ma-
terial, and looking for the oldest and
newest schematics.

With Zenith's new CRSP* Manual
Organizer, you keep everything neat,
clean, orderly...right at your fingertips.

Housed in a beautiful, durable “organi-
zer" is a 3-ring binder with 4% inches
of catalog capacity...a “want” book...

For your own reputation and in your

customers’ best interest, always specify Zenith

exact replacement parts and accessorles.

Circle No. 103 on Reader Inquiry Card

- space for your most often
used phone numbers...sep-
arete wells for note paper and
pencils...and even a chain-
attached towel to reduce catalog-
page soilage.

It's just what the doctor ordered for your
service shop. Comes completely assem-
bled, ready to use.

Call your Zenith distributor now and find
out how you can put the Zenith CRSP
Manual Organizer to work for youl

*ross-Aeference Sales Program

The quality goes in before the name goes on®

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



a New Family of VOMs
The Model 60 Series

MODEL 60

RANGES

8 DC VOLTS
4 DC CURRENT
6 AC VOLTS

5 OHMS

5dB

MODEL 60-NA

16 DC YOLTS, 10 DC CURRENT,
10 AC VOLTS, 6 OHMS, $140
AND 8 dB RANGES

X’'TRA™ RUGGED
OVERLOAD PROTECTED

The new 60 Series has been designed for the

value conscious users in industrial production and SAFETY DESIGNED FOR YOU

maintenance, communications, vocational train-
ing and hobbyists, airconditioning, appliance
and automotive service, R & D and application
engineering . . . anyone who wants to be more
productive with the latest in V-O-M technology.
The large, “simplified” 4% '’ scale is an "‘easy
reader’’. This combined with o single range MODEL 64
selector switch minimizes the possibilities of er-
ror. Detented handle position, only 2 recessed
input jacks and 48’ safety engineered test leads
are just a few of the many other user benefits of
the 60 Series. Compare them with other V-O-Ms
and you'll know why the new Triplett family of
V-O-M’s eliminate over 90% of the costly re- /
pairs from V-O-M misuses. Cultivate a profitable |
habit for selecting Triplett designed products.
For more technical data and a demonstration of
the Model 60 Series, see your local Triplett dis-
tributor or a Triplett sales representative. Triplett $] 40
Corp., Bluffton, Ohio 45817, (419) 358-5015.

RANGES
8 DC VOLTS
8 AC VOLTS

7 OHMS
6 Low Power

TEST

METRPLETT o\

BLUFFTON, OHIO 45B17 ﬁ q\ -. -
-

Triplett. T he easy readers.

..for more details circle 104%n Reader Service Card
.,For FREE demonstration circle 105 on Reader Service Card



