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PT! ELECTROfl ICI 
Precision Tuner Service PT 

>Is prou o announc 
GRAND OPENING 

of our new Service Centers 

f/0II',!/OIf /110... 

n/ Tut 8 hr. Service! 

II1ILWAUKEE 

PHOEflIX 
JEATT14 - 

flORFOLK 

$1Oes 

1 YEAR GUARANTEE 

ALL PTS BRANCHES are wholly owned subsidiaries of PTS ELECTRONICS, INC: (NO FRANCHIS- 

ES!) and report directly to the Home Office in Bloomington, Indiana. Only this way can we guar- 
antee the same quality -PRECISION TUNER SERVICE -that made PTS the leader in this field. 
PTS is proud to be the only tuner service to publish a TUNER REPLACEMENT PARTS CATALOG. 
(New 4th Edition; over 100 pages of tuner blow-ups. Tuner -antenna coil -and shaft replacement 
guides available for $2.00.) 

WE OFFER MORE. 

SERVICE IS EVERYTHING WITH US. 

WE ARE DYNAMIC AND FAST. 

TRUSTWORTHY. 

YOU AND US -A TRUE PARTNERSHIP. 

PIK ELECTRONICS, INC. is 
recommended by more TV manufacturers 
and overhauls more tuners than all other 
tuner services combined! 

Color Black & White Transistor 
Tubes Varactor Detent UHF 

All Makes 

VHF, UHF $10.95 
UV-COMBO 17.95 
IF -SUBCHASSIS 12.50 

Major parts and shipping 
charged at cost. 

(Dealer net!) 
over 4000 exact tuner replace- 
ments available for $14.95 up 

(new or rebuilt) 

PTiflU1llBER onE 
(NOT A FRANCHISE COMPANY) 

AND STILL TRYING HARDER! 
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We'll give you 
a treat 

if you pick up 
the 'tabs 

SYLVANIA 
NEW SCREEN & GUN 

PICTURE TUBE 

o 
now,Le 

Grade A 
Description -Ui 

glass envelope, new or 
used shacow mask, tit 
otner components end s,,,AL 

materials are new, 399504CA 
MADE IN U.S.A. 

_IMAM% 

es 

This year bonus tabs for color picture tubes. 
Say -a -Tab '75 is row under way, 

so we hope you've been saving 
Sylvania tube box tabs all along- 

the tabs marked -WALTHAM" at the 
end of each box. 

And this year we're adding a nm 
dimension. One ser -al number label 
from a color -tube carton will earn ycu 

the equivalent of 20 receiving tube tab:;. 
(You'll find the label onthe upper left-hand 

corner of every color -tube carton.) 
Say -a -Tab '75 ends at midnight, 

Nov. 30, so get your catalog of treats 
right now. See your local Sylvania dis- 
tributor or write Sylvania Award Head- 
quarters, P.O. Box 1000, Fenton, 
Misscuri 63026. 

SYLVANIA 
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FEATURES 

13 STACKING TV ANTENNAS 
How various types of TV interference can be reduced or eliminated by two- or four - 
antenna stacked arrays. By James E. Kluge, Technical Editor, Winegard Company. 

24 TROUBLESHOOTING NO CHROMA 
A methodical approach to localizing and isolating defects which eliminate all chroma, 
significantly reduce chroma saturation, or eliminate one or more of the three primary 
colors. By Joseph Zauhar, ET/D Managing Editor. 

28 MEDICAL ELECTRONICS-A HEALTHY NEW 
FIELD FOR SERVICERS 
More examples of the similarity between consumer and medical electronic technolo- 
gy and design are illustrated in this final installment of a two-part series which ac- 
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Portable Digital 
Multimeter at an 
Analog Price/ONLY 

$9995, 

ACA 

MODEL 280 

Shown 
actual size 

PRODUCTS OF DYNASCAN 
1801 W. Belle Plaine Ais, Chicagc, IL 60613 

less batteries and optional 
AC adapter/charger 

9 reasons why our 
new meter should 
be your next: 
1. ANALOG PRICE 

2. RELIABLE 
Fully overload protected 
Built-in battery check 
Impact -resistant Cycolac'' 
case 

3. EASY TO READ 
Large 3 -digit LED readout 
Automatic polarity, decimal 
point and out -of -range 
indication 

4. COMPLETELY PORTABLE; 
USE IT ANYWHERE 

Only 4.38 x 6.38 x 2" deep 
Operates from 4 ordinary 
"C" cells or AC with optional 
adapter/charger 

5. HIGH -LOW POWER OHMS 
Measures accurately in solid 
state circuitry 

6. HIGH RESOLUTION 
1 mV, 1µA, 0.1 ohm 

7. DIGITAL ACCURACY 
DC volts typically ±1% 
F.S.; AC volts and ohms 
typically ±2% F.S. except 
±2.5% on highest range 

8. RANGES 
DC and AC volts, 0-1, 10, 
100, 1000V; 
DC and AC current, 0-1, 10, 
100, 1000mA; 

Ohms, 0-100, 1K, 10K, 1 meg, 
10 megs. 

10 meg industry standard 
input impedance 

9. IN STOCK AT YOUR 
DISTRIBUTOR 

...tor more details circle 103 on Reader Service Card 
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Tear 'n Share 
Save your RCA entertainment receiving tube carton ends* 
and color picture tube warranty serial number stickers*. . . 

and redeem them for discount certificates or valuable 
premiums. Just tear and you'll share! 

*Save the receiving tube carton end that is solid red reading RCA Electronic Components 
and the warranty serial number sticker that appears above the warranty envelope on 
the upper right hand corner of the RCA color picture tube carton. One color picture 
tube warranty serial number sticker is equal in value to 20 receiving tube carton ends. 

Your RCA receiving tube carton ends are valuable! 
So are your RCA color picture tube warranty serial 
number stickers. Save them. In various quantities, 
they will bring you: 

Discount certificates. You can apply these 
toward purchases of more RCA receiving 
tubes and color picture tubes from your 
RCA Distributor. 

Popular merchandise pre- 
miums. You can choose from 
a wide selection for yourself, 
your family, or your home. 
(Typical premiums from the Prize 
Book are shown at right.) 

Here's how you do it. See your participating RCA 
Distributor. Pick up your copy of the RCA 
"Tear 'n Share" Prize Book and saver envelope. 
Mail the required number of RCA receiving 
tube carton ends or RCA color picture tube war- 
ranty serial number stickers in the envelope 
provided, specifying discount certificates or the 

premium you've selected to: 
RCA Tear 'n Share Headquarters, 

P.O. Box 154, Dayton. Ohio 45401. 

RC,' 
Distributor and Special Products Division, Cherry Hill Offices, Camden, N.J. 08101 
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LETTERS 

"Noisy" Transistors and The Effects 
of Temperature 

The term "noisy transistor" is used 
in the article titled Testing Bipolar 
Transistors In and Out of Circuit (page 
12, January 1975 ET/D). What does it 
mean? 

Also, I am aware of how warmer 
temperatures affect a transistor's 
operating characteristics, but I have 

not been able to find any information 
about how colder temperatures (such 
as zero degrees F) affect transistors. I 
know that after a period of operation 
the temperature increases. But what 
about the transistor's operating 
characteristics until it does? 

For example, I recently encountered 
a Delco Model 32BPB2 auto radio 
which, after the car in which it is in- 
stalled sets out overnight in below - 
freezing temperatures, produces no 
volume. If the volume control is ro- 
tated to the normally maximum posi- 
tion, the receiver goes into oscillation. 
After about a twenty minute warmup 

1HE NEW LFADER LBO -502 
5"SOLID STATE 

TRIGGERED SCOPE 
MAKES VOLTAGE READINGS 

AS EASY AS... 

180.502 

"A" Scale 

For readings in multiples 
of 2, from 0 to 6 (+and-) 

peak to peak. 

"B", Scale 

For readings in multiples 
of 5, from 0 to 15 (+and-) 

peak to peak. 

The 3 segment "A","B","C" scale on the 

lighted graticule is another example of Leader 

know-how to save time, labor & money. This 

solid state, 15MHz bandwidth performer has 

push button convenience, too - triggering 
source, slope, mode and other functions. Add a 

rectangular bezel, front panel adjustable 
illumination, scale tilt adjustment and a 

separate, on -off trigger light. Consider lab 
grade performance and a broad range of uses 

LEADER 
INSTRUMENTS CORP. 151 Dupont St., Plainview, L.I., N.Y. 11803 (516) 822-9300 

v1 

"C" Scale 

11111.11 
Il11111111111111 
Ile IBM/ IBM I I \ I1 / Ill 1il A\ IlIll1 
For readings in multiples 

of 1, from 0 to 3 (+and-) 
peak to peak. 

in most every electronic area ... the LBO -502 

is also a vectorscope. Basic specifications in- 

clude: Automatic and Triggered sweep from 

lµsec/cm to 0.5sec/cm, 17 steps calibration; 
magnification is 5X, max sweep O.212sec/cm; 

vertical sensitivity is from 10mVpp/cm to 

2014-p/cm; bandwidth is DC to 15MHz; rise 

time is 35 nanoseconds. Compact, lightweight, 
complete with probe, adapter and leads. 

"Put us to the test" 

period, the receiver operates normal- 
ly. 

Hugh F. Sweeney 
Stoneham, Mass. 

(Mr. Sweeney's letter was forwarded 
for reply to Bernard Daien, the author 
of the article to which Mr. Sweeney re- 
fers in his letter. Following is Mr. 
Daien's reply:) 

The term "noisy transistor" is used to 
describe a defective transistor which 
internally generates low-level, ran- 
dom, wide -band, spurious signals. 
When viewed on a scope screen, these 
signals look like waving grass. Such 
"noise" signals produce audio which 
sounds like steady frying or hissing. 
The same type of noise signals produce 
a "snowy" effect on the screen of a TV 
receiver which has a low signal-to- 
noise ratio. Sometimes "noisy" transis- 
tors internally generate random bursts 
of higher -than -usual noise signals 
which produce audio that sounds 
somewhat like popcorn popping. 

Experience has proven that "noisy" 
semiconductor devices have a much 
shorter life and are not as stable as 
"non -noisy" semiconductors. 

Regarding the effects of colder temp- 
eratures on transistors: As pointed out 
on page 15 of the January 1975 issue of 
ETID, the emitter -to -base junction of a 
transistor has a negative temperature 
coefficient. In other words, as the tem- 
perature of the junction decreases, the 
amount of forward bias voltage re- 
quired to turn on the transistor in- 
creases. To compensate for this effect, 
auto radio manufacturers select 
semiconductors whose junction 
characteristics remain stable through- 
out the relatively extreme range of 
temperatures to which the devices will 
be exposed. However, occasionally a 
particular transistor which fails to 
meet this criteria will find its way into 
a group of a type being used. 

However, there are also other causes 
of the "cold weather" problem you de- 
scribe. For example, a printed circuit 
might be alternately opening and clos- 
ing as a result of contraction and ex- 
pansion caused by the extremes of 
temperatures, or the capacitance of an 
electroytic might be decreasing as the 
electrolyte nears freeze-up.-Bernard 
Da in 

Help your 
Heart... 
Help your 
Heart Fund 

American Heart Association 

...for more details circle 111 on Reader Service Card 
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FROM ANTENNA 
TO T.V. SET DELTA-BENCO-CASCADE 

HAS ALLVOUR DISTRIBUTION EQUIPMENT 

AT THE ANTENNA 
AMT Series - Matching Transformer. 
MBT Series - Pre -Amplifiers for single VHF or 

broad -band UHF channel. 
AC Series - VHF-UHF couplers. 
SI Series - Signal Injectors -single VHF or UHF 

channel to all -band down lead. 

AMT MBT 

rea¢eí 6 
112 [IWO. 

DELTA siccTee,cssre. 

12001 

y y, . .. . OUTPUT .. . TBA 

TBA/ 283/ 6-4 
6db Gain 
Four Outputs - 75 ohm 
Max. Input UHF + 27db 

VHF + 20db 

DISTRIBUTION AMPLIFIERS 

VAD-4 
35db Gain 
Max. Input VHF 24db 
Separate hi/low VHF 

controls 

TBA/283/25 
25db Gain 
Separate UHF -VHF 

inputs 
Max. Input UHF + 28db 

VHF + 26db 

ºx Ys1,7s3 

4x75/283 3x75/283W 

SPLITTERS 

A complete range of VHF or VHF/UHF Splitters; 75 
ohm impedance for indoors or out. Available with two, 
three or four outputs. 

TO -SERIES 

TO -2/283 TO -2/283W 

TAP -O F F's 

Available for indoor or outdoor use with 1, 2, or 
4 taps. Isolation values of 20, 15, or 10db. 

WALL PLATES 
VHF/UHF - Five models available for 75 or 300 ohms. Tap loss 10, 15, or 20db. 
VHF only - Five models available for 75 or 300 ohms. Tap loss MT, 81, 12, 17 or 23. 

MT -213 
VHF Matching Transformer 
75 ohm input 
1 x 300 ohm output 

AT THE T.V. SET 

MM -283 
UHF -VHF Matching Transformer 
75 ohms input 
2 x 300 ohm output 

LS-U/V 
UHF -VHF Band Separator 
300 ohm input 
2 x 300 ohm output 

B- DELTA-BENCO-CASCADE INC. 
40 COMET AVENUE, BUFFALO, NEW YORK 14216 

New York State-call 716-874-6570 collect. Other states-call 1-800-828-1016. 

...for more details circle 108 on Reader Service Card 
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NEWS OF THE INDUSTRY 

First -Quarter TV Sales To Dealers Down Over 30 Percent; Phono Sales Up 8 Percent 

Total TV unit sales to dealers during the first quarter of 1975 were down 30.6 percent 
from sales during the same period in 1974. Color TV sales were off the most, registering a 
decline of 31.4 percent, while monochrome TV sales were down 29.5 percent. 

The one positive sales -to-dealers statistic among those recently released by the Mar- 
keting Services Department of the Electronic Industries Association (EIA) is the 8.5 
percent gain registered by the combined portable, table, compact and component phono- 
graph category. 

FIRST QUARTER 
(UNITS) PERCENTAGE 

PRODUCT 1975 1974 Change 
TELEVISION 

Monochrome 1,060,794 1,504,403 - 29.5 
Color 1,358,266 1,980,973 - 31.4 
TOTAL TELEVISION 2,419,060 3,485,376 - 30.6 

RADIO 
AM 1,246,869 2,133,016 - 41.5 
FM 2,657,967 3,288,127 - 19.2 
TOTAL 3,904,836 5,421,143 - 28.0 
AUTOMOBILE 1,933,368 2,570,451 - 24.8 
TOTAL RADIO 5,838,204 7,991,594 - 27.0 

PHONOGRAPH 
Portable, Table, 
Audio Compact and 
Component Systems 672,595 620,169 + 8.5 
Console 113,695 188,200 - 39.6 
TOTAL PHONOGRAPH 786,290 808,369 - 2.7 

FTC Establishes Tighter Rules About Disclosure Of TV and Radio Cabinet Materials 

In a revision of Rule 6 of the Trade Practice Rules for the Radio and TV Industry, the 
Federal Trade Commission (FTC) has tightened up the disclosure procedures and ter- 
minology which manufacturers and dealers must use in describing the composition of TV 
and radio cabinets. 

The revision, which went into effect on June 11, requires "affirmative" disclosure by 
manufacturers and dealers of any simulated wood materials or veneers used in cabinets 
whose actual appearance or advertising representation might lead a consumer to believe 
that the material is wood in its natural form. 

Such affirmative disclosures must be included on the cabinet or on a prominently 
displayed tag or label attached to the cabinet, and in advertising in which a photo or 
drawing of the cabinet might mislead consumers about the composition of the cabinet. 

The revised FTC rule also provides examples of descriptive terminology which can and 
cannot be used, and makes it illegal for dealers to remove or alter manufacturers' hang 
tags and labels which disclose information about the construction and composition of 
cabinets. 

PTS Opens New Service Centers In Washington and Virginia 

PTS Electronics, Inc., Indiana -base TV tuner repair company, recently opened new TV 
tuner repair centers in Seattle, Washington (432 Yale Avenue) and in Norfolk, Virginia 
(3118 E. Princess Anne Road). 

Various Models of Five Brands Of Color TV Receivers Ordered Recalled By FDA's BRH 

Since mid -December 1974, the Food and Drug Administration's Bureau of Radiologi- 
cal Health has ordered 55 models of five brands of color TV receivers recalled for 
corrective action which the Bureau deems is necessary to reduce the possibility that 
these receivers, under certain conditions, will emit excessive levels of x-radiation. 

The five brands involved in the recalls are Panasonic, Penncrest (J.C. Penney) and 
Bradford (W.T. Grant), all of which were manufactured by Matsushita Electronic Corpo- 
ration (the parent firm of Panasonic), and Quasar and Toshiba. 

The recall orders cover approximately 409,000 color TV receivers, including about 
306,000 Panasonic receivers, about 103,000 Penncrest receivers, about 15,000 Bradford 
receivers, about 2400 Quasar receivers and about 2500 Toshiba receivers. Specific 
models of these brands are listed below. 
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All of the firms involved reportedly have or are now in the process of informing affected 

consumers and dealers, and have established procedures for making the required correc- 

tions. 
Each of the recalled receivers which has received corrective action is supposed to be 

marked on the back with a white circular label containing either the notation "C" or 

"REV 75." Dealers and technicians who encounter any of the following makes and models 

which do not have this label are advised to contact the respective manufacturer or 

marketer for processing instructions. 

Panasonic 

201 398 701A 314 993 

300E 252 398A 324 994 

300V 253 911 704 944 

701 253A 912 910 2514 

702 254 911E(VTR) 924 2524 

772 256 911V(VTR) 934 2534 

396 

Penncrest 
2888 2876 2915 2875A 2878A 

2868 2877 2874 2876A 

2875 2878 2901 2877A 

Bradford 

79343 79350 79301 

Quasar 
WP5532LW,. WP5538LS* WP5540 WP5016 
WP5534LW* HP552 WP5546 

Toshiba 

C945 

T Only serial numbers X05002 through X()5047 

Zenith Holds Fourth Annual Technician's Advisory Council 

Seventeen independent TV service technicians from the U.S. and Canada attended 
Zenith's Fourth Annual Technician's Advisory Council in Chicago on April 7-8. 

Zenith executives directly involved with product planning, quality, reliability and 

service of the company's consumer electronics products met with the service technicians 
during the two-day meeting to discuss various aspects of product development, engineer- 
ing, product reliability, service and parts. 

"These are real down-to-earth meetings," Nathan W. Aram, Zenith's vice president - 
consumer affairs, said. "We generally have pretty good ideas on where serviceability of 

our products might be improved from various sources throughout the year, but the 

technicians and managers who attend these Councils provide valuable help in reinforc- 

ing specific areas where they feel our product could be made better." 
Every Zenith distributor in the United States and Canada was asked to recommend 

one representative for membership on the Advisory Council. Each year's Council in- 

volves a small group of these representatives, with all nominees to participate eventual- 
ly. All members are long-time technicians or managers who are qualified by experience 

to discuss every phase of servicing Zenith products. 

Oregon Considering The Banning Of Aerosol Tuner Cleaners 
Just before press time we learned that during the past week (May 19-23) the Oregon 

House Committee On Environment And Energy has been holding hearings on a proposed 
bill which, if passed, will ban the sale of all types of aerosol products in that state, 
including the aerosol tuner cleaners, lubricants and coolants used by electronic techni- 

cians. 
Dick Pavek, president of Tech Spray, a Texas -based manufacturer of aerosol products 

used by electronic technicians, on May 20 appeared before the Oregon House Committee 

to present information which he believed refutes the claims of the sponsors and other 
proponents of the bill. According to Pavek, the proposed bill, if enacted, will become 

effective one year from this July, although there is some support among Committee 
members to delay the effective date until two years from this July. 
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The van that's worked 

Dodge 
Tradesman. 

CHRYSLER 
MOTORS CORPORATION 
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its way to the toi 
And here are 22 
hardworking reasons 
why it'll stay there. 

Smaller 6 and V8 engines. 
1 Dodge is very big on a couple of 

small engines. The 225 -cubic -inch 
Slant Six. And the 318 -cubic -inch V8. Both 
have plenty of power and make it on very 
little gas. (And they're smaller than any engine 
Ford or Chevy's got.) 

2Great fuel economy. 
Tradesman's gas -sipping Slant Six 
will give you a real run for your 

money. In recent EPA tests, 
it went farther on a gallon 
than any other van. In stop- 
and-go city driving or out on 
the open road, you can count 

on Tradesman to go easy on the gas. 

Big standard fuel tank. 
Dodge gives you a standard gas tank 
that holds 23 gallons. (Chevy's tank 

holds only 21.) If you really want to fill 'er 
up, you can opt for our big 36 -gallon tank. 

Easier side loading. 
M. Tradesman lets you take in business 

on the side with a standard side door 
that'sa big49% inches wide. 
(Bigger than either Ford's 
or Chevy's.) And because 
our passenger seat's in an 
out of the way place, 
there's plenty of room to 
load cargo, too. 

Lighter curb weights for 
payload. Dodge Tradesman weighs 
less and can carry more than either 

Ford or Chevy. On comparable models, it 
weighs 524 pounds less than Ford and 140 

less than Chevy. With Dodge Tradesman, 
you go in weighing less, so you can come 
out carrying more. It's as simple as that. 

6 
Better maneuverability. 
Tradesman's easy handling and 
compact size let it literally run rings 

inside Ford and Chevy. Curb 
to curb, its turning diameter 
is over three feet shorter than 
either of them. So, you can 
U-turn a Tradesman without 
a lot of backing and filling. 

B300 short wheelbase. 
With a Tradesman B300 (short 109 - 
inch wheelbase), you can jockey up 

to a ton of stuff into tight areas that a van 
with a longer wheelbase couldn't get into. 
So you can take care of all the little ins and 
outs that a Ford (138 -inch) can't. 

5. 

7. 

8. In -cab hood release. 
It keeps strangers from poking 
around in your engine. Once you've 

locked your doors, you've locked your hood, 
too. (And it's an option that only Dodge has.) 

9 Biggest van in the business. 
With 18 extra inches of overall 
length, the Dodge Maxivan is the 

biggest van on the road. 
You can count on 
Maxivan to handle all 
the big stuff that other 
vans can't even close 
their doors on. 

Smaller standard tires. 
Because Tradesman weighs less 
than any other van, it can go on 

smaller tires, too. (Tires that could save you 
up to 40 bucks at replacement time.) 

10. 

11. 
Wide choice of engines. 
With Tradesman, you've got three 
engines to choose from on every 

model. There's a thrifty 225 Slant Six (plenty 
of power but economical, too). A 318 V8. 
Plus the muscle of a 360 V8. 

12 
Automatic speed control. 
Tradesman's optional automatic 
speed control makes it easy to take 

it easy. Cruising at a constant speed not only 
saves on gas, it saves on the driver, too. 
(Available on both Dodge V8's, but only on 
Ford's biggest V8.) 

Single rear door. 
Tradesman's optional single rear 
door has a big panoramic rear 

window. No one else has it. (Standard are two 
swing -outdoors.) What 
about getting in and 
out on the side? You 
can go with our swing - 
out doors. Or you can 
opt for one that slides. 

Air conditioning. 
More than likely, a lot of long 
hard days are also going to be 

long hot days. So, you can opt for air 
conditioning on every Tradesman model. 
(But not on every Ford.) 

Proven Electronic Ignition. 
When it comes to Electronic 
Ignition, Dodge was off to a fast 

start years ago. Today, we've 
got the kind of proven 
performance you know you 
can count on for surer 
starts and fewer tune-ups. 

1 
` Glove box. 

QDodge gives you a car -style glove 
box (with an optional door) in the 

instrument panel. In Ford and Chevy, the 
glove box is only a bin in the engine cover. 

14. 

17. 
Auxiliary rear heater. 
Dodge offers an auxiliary rear 
compartment heater on every 

...for more details circle 106 on Reader Service Card 
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18. 

Tradesman model. (Chevy 
doesn't have one at all. And 
Ford's 124 -inch WB doesn't 
have one either.) So with 
Tradesman, working in back 
is a lot nicer in cold weather. 

Largest selling van chassis. 
Look underneath most mini motor 
homes and you'll find a Dodge 

van chassis. (It supports more families than 
anyone else in America.) And it comes with 
great features such as "Thumpless" tires, a 
choice of either 127- or 145 -inch wheelbase, 
and a maximum GVW of 10,500 pounds. 

19 
Larger parking brake linings. 
Dodge has beefed up its parking 
brake linings (they're bigger than 

Ford's). Because the bigger they are, the 
longer they'll last. Which means less money 
to shell out for replacements. 

20. 

Easier front wheel alignment. 
Dodgésindependent front 
suspension gets the bumps before 

they get you. But sooner or 
later, the bumps get to any 
suspension. On a Dodge, 
realignment's an easy 
matter. Not so on a Ford. 
Their suspension can't be 

realigned on anything but special (and 
sometimes hard -to -find) truck alignment 
equipment. 

21. Lower overall vehicle height 
and shorter length- 
garageability.Tradesman is 

more compact than Chevy, and up to a foot 
shorter than Ford. And that can mean a lot 
when you're short on space. Especially if 
you've got more than one van. 

2 2 
Standard two -stage front door 
check. Dodge has put a stop to 
slamming doors. In two positions. 

If you're in a hurry, check the door half -way. 
If you're lugging a load, Tradesman's doors 
will open wide. And stay there. 

Dodge Tradesman. 
You'll get a lot of 
business out of it 
because you 
get so much 
in it. 

Dodge 
Badge Trurks 

*Based on R. L. Polk's 1974 model year retail registrations 
for Tradesman vans and van chassis. 



Stacking TV 
Antennas 

By James E. Kluge* 

The improved directivity 

achieved by stacking 

antennas can significantly 

reduce or eliminate many 
types of television 

interference 

Multiple TV -antenna arrays, 
reminiscent of the '50s, are mak- 
ing a reappearance around the 
country. Today, however, the 
principal reason for stacking an- 
tennas is not only to achieve in- 
creased gain out in the fringe 
areas, but also to solve interfer- 
ence problems through the use of 
highly directional antenna ar- 
rays. 

Many urban areas today are 
plagued with multiple high-rise 
buildings and heavy users of elec- 
trical power, both of which cause 
television interference (TVI) prob- 
lems. Typical TVI problems in- 
clude ghosts, electrical noise and 
interfering radio signals which 
usually arrive from a direction 
slightly off axis from that in which 
the antenna is pointed. Ground re- 
flections, ignition noise and reflec- 
tions off moving ground or air- 
borne reflectors, such as trucks 
and large aircraft, arrive from 
above or below and cause picture 
breakup. 

Proper stacking of today's 
highly sophisticated TV antennas 
can significantly improve direc- 

*The author is a technical editor 
in the Engineering & Research 

Division of the Winegard Company. 
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tivity and selectivity, as well as 
gain. 

OPERATION OF A SINGLE YAGI 

The Yagi antenna, the most 
commonly used type for TV, "sees" 
electromagnetic radio waves in a 
manner similar to the way we see. 
Our eyes see in the general direc- 
tion in which our head is pointed. 
Similarly, the Yagi antenna 
"sees" in the general direction in 
which its boom is pointed. When 
viewed from above (Fig. 1), the 
Yagi antenna's outline more or 
less resembles an arrowhead be- 
cause it tapers out from front to 
rear. The taper is more pro- 
nounced in broad -band antennas 
than in single -channel antennas. 
The arrowhead formed by the an- 
tenna should, generally speaking, 
point in the direction from which 
the desired signal is arriving; i.e., 
toward the TV transmitter. 

Ideally, a TV receiving antenna 
should "look" in a straight-line 
path toward the transmitting an- 
tenna and "see" nothing above, 
below or to either side. Not being 
ideal, of course, even the best 
TV antennas "see" a consider- 
able amount of undesirable sig- 
nals arriving from an angle off the 
axis of the antenna, just as our 

975 

eyes have some side vision. These 
signals can cause ghosts and other 
interference patterns on the TV 
screen. 

A Yagi antenna is made up of 
many parallel elements arranged 
along a common axis in a horizon- 
tal plane and all oriented toward 
the signal source. The length, 
spacing and phasing of each ele- 
ment relative to that of the others 
determines how the voltages in- 
duced in individual elements rein- 
force (add) at the antenna termi- 
nals. The elements are arranged 
and spaced so that the signal 
wavefront arrives at each element 
sequentially and so that the vol- 
tage induced in each antenna ele- 
ment combines at the antenna 
terminals with voltages from the 
other elements, to yield an op- 
timized voltage which produces 
maximum gain over the desired 
bandwidth. 

If the signal arrives from a 
source above or below the horizon- 
tal plane of the antenna, it will 
arrive at all of the Yagi elements 
simultaneously instead of sequen- 
tially. Under these conditions, the 
combined voltage at the antenna 
terminals will be something less 
than the optimum for which the 
antenna was designed. 
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Fig. 1-Top view of a typical Yagi antenna. 

Fig. 3-Horizontal stack consisting of two 
Winegard Model SCX-10 ten -element, Channel 
10 Yagi antennas. 

VERTICAL STACKING 

Stacking two identical anten- 
nas on a common vertical mast 
significantly narrows the vertical 
beam -width angle. That is, verti- 
cally stacked antennas more effec- 
tively reject those interfering sig- 
nals arriving from above or below 
their horizontal plane than does a 
single antenna. It's as though they 
were looking through a horizontal 
venetian blind. Because there's 
nothing mounted to the side of 
either antenna, their side -to -side 
vision is virtually uneffected. In 
the process, gain increases about 
2.5 dB over that of a single an- 
tenna. 

Vertical stacking improves both 
gain and vertical directivity. This 
helps reduce airplane flutter and 
attendant picture roll, and certain 
types of ground noise and ground 
reflections. 

The basic principle of stacked 
antennas involves the difference 
in the time of arrival, and there- 
fore the phase, of signals inter- 
cepted by the antenna combina- 
tion. If a pair of identical Yagi an- 
tennas are mounted one above the 
other, a wavelength apart, on a 
common vertical mast and are 
oriented identically (pointed) to- 
ward the signal source, any TV 

VERTICALLY STACKED (SIDE VIEW) REFLECTION ARRIVING 
FROM ABOVE 
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Fig. 2-Side views of vertically stacked Yagi antennas showing relationship of antenna elements and 

arriving signals. A) Signal reflected from below. B) Signal received straight from source. C) Signal 

reflected from above. 

Fig. 4-Polar patterns which illustrate the effect of horizontally stacking the antennas shown in Fig. 

3. A) This is the pattern for a single Winegard Model SCX-10 Yagi. B) Narrower pattern produced by 

horizontally stacking two Winegard SCX-10 Yagis one wavelength apart. 

signals traveling horizontally and 
arriving from any direction will be 
intercepted simultaneously by 
both antennas. 

Those signals arriving on axis 
from the direction in which the an- 
tenna is pointed (Fig. 2B) will be 
strongest. 

Because the antennas are iden- 
tical, the generated signal volt- 
ages arriving at the output termi- 
nals shared by the antennas will 
be in phase, causing them to add 
directly. Theoretically, there 
should be a 3 dB increase (double) 
in signal power over that of a 
single antenna, but, because of 
losses in the coupler and cable, the 
actual gain increase will be some- 
what less than 3 dB. 

An important point to re- 
member is that, regardless of the 
azimuth angle between the an- 
tenna orientation and the signal 
source, the arriving signal will 
strike any given identical points 
on the two antennas simultane- 
ously. However, if the signal is ar- 
riving from a source above or 
below the horizontal plane of the 
antenna, the previous statement 
is no longer true. For example, if 
the wavefront is from a source 
below the plane of the antenna 
(Fig. 2A), the signal will arrive 

first at the lower antenna and the 
signal voltage from the top an- 
tenna will lag the signal from the 
lower antenna. The signal volt- 
ages at the antenna output termi- 
nals will no longer be in phase, 
and partial cancellation will take 
place. The opposite is true if the 
signal arrives from above (Fig. 
2C). 

The angle of arrival and the re- 
sultant difference in arrival time 
causes a phase difference which 
reduces the magnitude of the com- 
bined voltages. You should begin 
to see now why two vertically 
stacked, identical antennas have a 
more restricted "vision" to signals 
arriving from a point above or 
below the horizontal plane than 
does a single antenna. 

HORIZONTAL STACKING 

Stacking two identical anten- 
nas side by side in a horizontal 
plane (Fig. 3) significantly nar- 
rows the horizontal beam -width 
angle, as shown in Fig. 4. That is, 
the antenna combination, like a 
horse wearing blinders, "sees" 
fewer interfering signals arriving 
from the sides while its vision up 
and down (in a vertical plane) is 
virtually unaffected. In the pro- 
cess, gain increases approxi- 
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mately 1.2 dB over that of a single 
antenna. 

If two identical antennas are ar- 
ranged side by side in a horizontal 
plane and the signal wavefront ar- 
rives directly from the front (Fig. 
5B), each antenna "sees" the same 
wave or field at the same time. If 
the wavefront arrives from a 
source above or below, the same is 
still true, except that the indi- 
vidual antennas are not operating 
as efficiently. However, if the 
wavefront arrives from one side or 
the other (Fig. 5A and C), the an- 
tenna on the side from which the 
signal is arriving will "feel" the 
signal first, causing the voltages 
induced in each antenna to be out 
of phase. This, in turn, causes par- 
tial cancellation of the antenna 
voltages when they are combined. 

The up and down (vertical) "vi- 
sion" of a horizontal stack is com- 
parable to that of a single anten- 
na, but its side -to -side "vision" is 
more restricted. 

QUAD STACKS 

Stacking four identical anten- 
nas, two vertically and two hori- 
zontally in a rectangular or 
diamond pattern, restricts the vi- 
sion of this combination in all di- 
rections off the axis. Called a quad 
stack, it "sees" as though it were 
looking through a tube pointed in 
the direction of the transmitting 
antenna. Gain is increased ap- 
proximately 4 to 5 dB over that of a 
single antenna. 

GENERAL TECHNIQUES 

Before you start putting up an 
array, you should be aware of the 
following basic considerations 
which apply to dual and quad 
stacking of antennas: 

1) Stack only identical antennas 
2) Maintain approximately one 

wavelength spacing (at lowest 
channel frequency) between an- 
tennas 

3) Cut phasing lines or connect- 
ing cables to equal lengths 

4) Length and phase of twinlead 
interconnecting harnesses is criti- 
cal 

5) Horizontal supports should be 
nonmetallic 

6) Avoid running interconnect- 
ing cables horizontally. 

Vertical stacking is easier than 
horizontal stacking simply be- 
cause in vertical stacks the anten- 
nas mount on a common vertical 

HORIZONTALLY STACKED (TOP VIEW) 
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ZOOM u. 
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STRAIGHT 
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C 
Fig. 5-Top views of horizontally stacked Yagi antennas showing relationships of antenna elements 
and arriving signals. A) Signal arriving from left side. B) Signal received straight from source. C) 
Signal arriving from right side. 

Fig. 6-Harness arrangement for vertical stack- 
ing. Using a phasing harness to couple 300 -ohm 
stacked antennas eliminates a coupler and 
avoids losses but can only be optimized for one 
channel. A harness is also susceptible to noise 
and is more time consuming to install. Phasing 
harnesses, made from balanced transmission 
line, must be precisely dimensioned, properly 
phased and carefully positioned to achieve satis- 
factory performance. Vertically stacked single - 
channel 300 -ohm antennas are connected in 
parallel using two quarter -wave lengths or 450 - 
ohm transmission line. Phasing polarities must 
be strictly observed. In absence of polarity mark- 
ing on antenna, consider corresponding right 
and left terminals on identical antennas as same 
polarity. 

Fig. 7-Harness arrangement for horizontal 
stacking. Two horizontally stacked, 300 -ohm, 
single -channel antennas require two equal 
lengths of 450 -ohm balanced transmission line 
cut to an odd multiple of a quarter wavelength at 
the center frequency of the channel to be re- 
ceived and positioned at 45 degrees to the hori- 
zontal. Phasing polarity must be strictly ob- 
served. (For the purpose of connecting a phasing 
harness, a quad stack (2 x 2) can be envisioned 
as two separate vertical stacks, each preconnected and arranged in a horizontal -stacking pattern. 
Connect the output of each vertical stack as you would each output of identical antennas in a 

horizontal stacking arrangement. 
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mast and spacing is easily ad- 
justed. 

However, with the excellent 
gain and high directivity of most 
Yagis today, vertical stacking is 
seldom necessary. If additional 
gain is needed, two vertically 
stacked identical antennas spaced 
more than 1 wavelength apart 
will increase signal power by 3dB 
compared to that of one antenna. 
However, part of the increased 
gain will be lost in the connecting 
cables and the coupler. 

Horizontally stacked antennas 
also must be spaced so that their 
booms are separated by a distance 
equal to more than 1 wavelength 
of the lowest channel frequency. 
This spacing is needed to prevent 
the tips of the longest reflector 
elements from touching. Also, the 

horizontal supports must be non- 
metallic; redwood or cedar 2' x 4's 
are commonly used. 

The severe ghosts caused by 
high-rise buildings, water towers 
and mountains can be reduced or 
eliminated by horizontally stack- 
ing two Yagis. However, the 
wavelength of a channel 2 signal 
exceeds 17 feet, making such an 
array for channel 2 unwieldly, 
heavy and subject to damage from 
ice and/or high wind. Fortunately, 
ghosting is more of a problem at 
high -band channels, and high - 
band antenna dimensions are sig- 
nificantly smaller. For these 
reasons, usually only high -band 
Yagis are stacked horizontally. 

Spacing 

For optimum performance, 
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The test set 
by which to judge 

all tv sets. 

INTRODUCING THE ALL -NEW 

RCA Industry Compatible Test Jig 
Here's a test jig engineered for use with virtually all television receivers: the RCA 10J106. 

To assist your servicing efforts, not only will it judge the performance of practically 
every RCA color chassis built in the last decade - tube type, hybrid or solid state 
but readily available pin connection adapters permit testing of almost every 
other leading TV chassis. RCA's 10J106 is destined to become the standard of the 
service industry. 
Check these features: 

A 19" picture tube with 33 KV capability. 
A simple 2 -switch system for matching yoke imped- 
ances. No additional transformers to buy or plug in. 

A built-in high voltage meter calibrated to 35 KV, red- 
lined at 33 KV for safety. Built-in static convergence, and 
built-in matching transformer for 9 different horizontal 
deflection outputs. 
5 -step vertical matching transformer matches virtually 
all TV chassis. 
Lightweight, portable cabinet with convenient handle. 

New RCA ICTJ, 
Model 10J106 

Accessories included for RCA sets: two 4 -ft. cables for 
kines and yokes; molex to octal adapter; special yoke 
adapter; two convergence loads for RCA chassis; high 
voltage lead; ground lead; audio cable and 
speaker; high voltage extension cable; continually - 
updated Cross Reference Handbook; set-up and 
instruction manuals. 

Call your RCA Distributor. He's waiting to hear from 
you. Or contact RCA Distributor and Special Products 
Division, Cherry Hill Offices, Camden, N.J. 08101. 

RC/1Distributor and 
Special Products Division 
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An Extraordinary Offer 
to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
for a limited time only you can obtain 

THIS for 
GIANT 
348 -Page Color TV Trouble Factbook only 

TRIAL 

MEMBER- 
SHIP 

May we send you this helpful new 
book as described on the facing 

page as part of an unusual offer of a 
Trial Membership in Electronics Book 
Club ? 

This is a quality hardbound volume, 
especially designed to help you in- 
crease your know-how, earning power, 
and enjoyment of electronics. 

This handsome, hardbound book 
is indicative of the many other fine 
offerings made to Members ... impor- 
tant books to read and keep ... vol- 
umes with your specialized interests in 
mind. 

Whatever your interest in electron- 
ics -radio and TV servicing, audio and 
hi-fi, industrial electronics, communi- 
cations, engineering -you will find 
Electronics Book Club will help you. 

With the Club providing you with 
top quality books, you may broaden 
your knowledge and skills to build 
your income and increase your under- 
standing of electronics, too. 

How You Profit from Club Membership 
This special offer is just a sample of 

the help and generous savings the 
Club offers you. For here is a Club de- 
voted exclusively to seeking out only 
those titles of direct interest to you. 
Membership in the Club offers you 
several advantages. 
1. Charter Bonus: Take "COLOR TV 
TROUBLE FACTBOOK" ... publish- 
er's list price $8.95. . for only 49¢ 
with your Trial Membership. 
2. Guaranteed Savings: The Club 
guarantees to save you 15% to 75% 
on all books offered. All books are of- 
fered at low Member prices (plus a 
small shipping charge). 
3. Continuing Bonus: If you continue 
after this trial Membership, you will 
earn a Dividend Certificate for every 
book you purchase. Three Certificates, 
plus payment of the nominal sum of 
$1.99, will entitle you to a valuable 
Book Dividend which you may choose 
from a special list provided members. 
4. Wide Selection: Members are an- 
nually offered over 50 authoritative, 
new books on all phases of electronics. 

5. Bonus Books: If you continue in 
the Club after fulfilling your Trial 
Membership, you will receive a Bonus 
Dividend Certificate with each addi- 
tional Club Selection you purchase. 
For the small charge of only $1.99, 
plus three (3) Certificates, you may 
select a book of your choice from a 
special list of quality books periodical- 
ly sent to Members. 
6. Prevents You from Missing New 
Books: The Club's FREE News gives 
you advance notice of important new 
books . books vital to your con- 
tinued advancement. 

This extraordinary offer is intended 
to prove to you, through your own ex- 
perience, that these very real advan- 
tages can be yours ... that it is pos- 
sible to keep up with the literature 
published in your areas of interest .. . 

and to save substantially while so do- 
ing. 

How the Club Works 
Forthcoming selections are described 

in the FREE Club News, published 
thirteen times a year. Thus, you are 
among the first to know about, and to 
own if you desire, significant new 
books. You choose only the main or 
alternate selection you want (or ad- 
vise if you wish no book at all) by 
means of a handy form and return 
envelope enclosed with the News. As 
part of your Trial Membership, you 
need purchase as few as four books 
during the coming 12 months. You 
would probably buy at least this many 
anyway . . . without the substantial 
savings offered through Club Member- 
ship. 

Limited Time Offer! 
Here, then, is an interesting oppor- 

tunity to enroll on a trial basis ... to 
prove to yourself, in a short time, the 
advantages of belonging to Electron- 
ics Book Club. We urge you, if this 
unique offer is appealing, to act 
promptly, for we've reserved only a 
limited number of books for new Mem- 
bers. 

To start your Membership on these 
attractive terms, simply fill out and 

mail the postage -paid airmail card to- 
day. You will receive "COLOR TV 
TROUBLE FACTBOOK" for 10 -day 
inspection. 
SEND NO MONEY! If you are not 
delighted, return it within 10 days 
and your Trial Membership will be 
cancelled without cost or obligation. 
Electronics Book Club, Blue Ridge 
Summit, Pa. 17214. 

Typical Savings Offered Club 
Members on Recent Selections 

International Transistor Selector 
List Price $7.95; Club Price $4.95 

Complete Auto Electric Handbook 
List Price $8.95; Club Price $5.95 

Servic. Cassette/Cartridge Tape Players 
List Price $9.95; Club Price $6.95 

Small Appliance Repair Guide -Vol. 2 
List Price $7.95; Club Price $4.95 

Logical Color TV Troubleshooting 
List Price $8.95; Club Price $5.95 

How to Repair Small Gasoline Engines 
List Price $8.95; Club Price $5.95 

TV Tuner Schematic/Servicing Manual 
List Price $9.95; Club Price $6.95 

Basic Digital Electronics 
List Price $7.95; Club Price $4.95 

Practical Test Instruments You Can Build 
List Price $7.95; Club Price $4.95 

The Complete FM 2 -Way Radio Handbook 
List Price $9.95; Club Price $6.95 

How to Trbshoot./Rep. Elect. Test Equip. 
List Price $9.95; Club Price $6.95 

RCA Color TY Service Manual -Vol. 3 & 4 
List Price $17.90; Club Price $8.95 

Electronic Experimenter's Guidebook 
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402 illustrations 
Handsome, hardbound volume 
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Problems & Solutions 

The most comprehensive single "all -makes" 
guide to color TV troubles and solutions ever 
published . . . NEW, completely revised and 
enlarged 2nd Edition! 

Twice the size of the bestselling 
original, this newly updated edi- 

tion is a fully indexed all -in -one refer- 
ence guide to color -set troubles and 
recommended solutions, manufactur- 
ers' service notes, and production 
change data-all alpha -numerically 
arranged by manufacturer and model. 
This low-cost handbook contains ser- 
vice tips, troubleshooting data, and 
special problem -solving aids for all 
the more popular U.S. and Canadian 
color TV makes and models, from A 
(Admiral) to Z (Zenith). 

But that's not all! Included also are 
details concerning repetitive troubles, 
field -factory changes, new and unusual 
circuits and descriptions of how they 
work, special adjustment procedures 
and other such pertinent service infor- 
mation. Of particular importance are 
the manufacturer's production changes 
-this book includes a detailed ac- 
counting of such changes where they 
might logically affect set performance 
and where the technician might re- 
place a "factory" component with an 
unsuitable substitute. 

This book should be considered a 
"must" for every practicing profes- 
sional TV service specialist ... the in- 
formation it contains may easily save 
you hours of time repairing a "tough - 
dog" color TV. Partial schematics, lo- 
cation diagrams, chassis layouts, and 
sketches are included as necessary to 
make every entry easy to understand 
and simple to implement in the field. 
To our knowledge, no other single vol- 
ume contains so much easy -to -find in- 
formation about so many individual 
models and brands of color receivers. 
A complete cross-reference index is 
provided to enable you to quickly find 
the specific material you need. In all, 
over 600 specific items are included. 

The material provides instant solu- 
tions to many color TV circuit trou- 
bles, enabling you to diagnose and re- 
pair hundreds of otherwise difficult -to - 
solve problems. If you service color 
TVs, this organized file of data will 
pay for itself time and again. 348 pps., 
hundreds of schematics and diagrams. 
Hardbound. Publisher's list price $8.95. 
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Literally hundreds of complete and partial schematics and illustrations make 
each of the over 600 entries in "Color TV Trouble Factbook" easy to understand. 

AN EXTRAORDINARY OFFER... 
..for more details circle 104 on Reader Service Card 



stacked antennas must be prop- 
erly spaced. If you do not space 
vertically and horizontally 
stacked antennas more than 1/2 

wavelength apart, they will ad- 
versely "load" each other. Loading 
is caused by the elements of one 
antenna re -radiating some of their 
received energy into the element 
of the other antenna, with con- 
sequent reinforcement and cancel- 
lation of fields and voltages. Op- 
timum and minimum spacing is 
0.94 and 0.50 wavelength, respec- 
tively, at the lowest frequency re- 
ceived. Spacing exceeding one 
wavelength reduces the perfor- 
mance of the stack. 

In a horizontal stack in which 
the elements are tip -to-tip and the 
longest element is something over 
.5 wavelength long, the minimum 
practical spacing will be some dis- 
tance over .5 wavelength, to pre- 
vent the longest element of one an- 
tenna from touching the tip of the 
corresponding element of the 
other antenna. Recommended 
spacing is 0.94 wavelength be- 
tween booms at the lowest channel 
involved. 

Because of restrictions on space 
(usually height), there will be 
times when it is impractical to 
space antennas a full wavelength 
apart. In such cases it might be 
necessary to reduce the spacing to 
something less than a wave- 
length, but it should never be less 
than .5 wavelength. No physical 
damage will be caused by spacings 
closer than one wavelength, but as 
spacing is reduced, performance 
will deteriorate. At less than .5 
wavelength, all of the advantages 
of multiple -stacked antennas are 
lost. 

All portions of the antenna sup- 
porting structure should be made 
of wood or plastic. Horizontal 
metallic supports act like antenna 
elements, absorbing and reradiat- 
ing the received energy in an un- 
predictable manner which causes 
unusual voltage/frequency effects 
from the antenna array. Where 
wood supports are subjected to ad- 
verse weather, redwood or cypress 
lumber is recommended, for ex- 
tended life. 

Stacked antennas should be 
identical. They can be broad -band, 
single -band or single -channel an- 
tennas, but they must be identical. 
If not, the phase of the voltages 
from the two antennas, when 
combined, will not produce the op- 
timum signal level. 

Interconnections 

Connecting the antennas prop- 

erly is as important as spacing and 
orienting them. Getting the indi- 
vidual voltages from each antenna 
to the point where they are com- 
bined without 1) combining them 
out of phase and 2) without adding 
extraneous signals and noise re- 
quires careful positioning, dimen- 
sioning and coupling of the anten- 
nas, the harness and/or the con- 
necting cables. 

Antennas may be coupled by a 
phasing harness made from bal- 
anced transmission line (Figs. 6 
and 7) or they may be coupled with 
a hybrid antenna coupler (Figs. 8, 
9 and 10). Antenna couplers are 
simpler to hook up and are less 
critical and more durable than 
phasing harnesses. Harnesses 
must be cut to the precise length 
for a single channel frequency, 
must be kept straight and un- 
twisted and, for horizontal stack - 

300 OHM ANTENNA r 

.94 OPTIMUM 

.60', MINIMUM 

300 OHM LEAD 
(RUN AT 45 DEGREES TO HORIZONTAL) 

Pe e, 
DOWNLEA 

300 OHM ANTENNA 

SD -37 OR SD -33 
SIGNAL DOUBLER (COUPLER) 

4f 
`, 300 OHM DOWNLEAD W/SD-33 

75 OHM COAX W/SD-37 

Fig. 8-Method of using SD signal doublers to couple horizontally stacked antennas. 

ANTENNA 
(DOWN LEAD) 

Fig. 9-Photo (A) and schematic diagram (B) of 
a Winegard Model CC -787 two -set coupler 
which, although designed and used principally 
for connecting two TV receivers to a single 
downlead, can be used to combine the outputs of 
two stacked antennas. 

B 

SET 1 
(ANT 

1) 

O SET 2 
(ANT 

Q NO. 2) 
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ing, must be installed and main- 
tained at a 45 -degree angle to the 
horizontal. Also, the harness con- 
nections at the antenna and the 
combining point must be phased 
properly or the performance will 
be less than that from only a single 
antenna. 

Along the length of any trans- 
mission line there will be voltage 
maximums and minimums. If the 
lines are to be interconnected, cut 
and connect them at points at 
which the voltages are maximum, 
or at odd multiples of a quarter 
wavelength. If the transmission 
lines are of different lengths, con- 
nect them at a point where their 
signals are in phase (multiples of a 
whole wavelength, longer or 
shorter) so that the voltages will 
add. 

Because wavelength changes 
with frequency, wiring harnesses 
are only practical for single - 
channel antennas. Multiple -band 
and wide -band antennas should 
always be connected with broad- 
band hybrid couplers. 

Antenna couplers simplify the 
interconnection of stacked anten- 
nas with 75 -ohm coaxial cable, as 
shown in Fig. 10. Because of cable 
loss, the cables should be kept as 
short as possible and of equal 
lengths. They can be taped to the 
metal boom or mast. However, be- 

cause cable is a metallic conduc- 
tor, horizontal lengths parallel to 
antenna elements should be 
avoided; the cable shield might act 
as an antenna element, re - 
radiating energy into the antenna 
and thereby causing cancellation 
and ghosts. 

Most MATV companies man- 
ufacture a variety of couplers to 
simplify combining the individual 
signals from stacked antennas. 
The Winegard Company offers 
two different series for stacking 
applications: the SD signal dou- 
bler and the CC multiset couplers. 
CC multiset couplers, although 
designed and sold principally for 
coupling two TV sets to a single 
antenna downlead, also function 
well as antenna couplers. 

As shown in Fig. 8, SD signal 
doublers combine signals from 
any two identical 300 -ohm anten- 
nas and provide either a balanced 
300 -ohm output (the SD -33) or a 
coaxial 75 -ohm output (the SD - 
37). 

Because SD's have only 300 - 
ohm inputs, they are not recom- 
mended as highly for horizontal 
stacking as the CC's, which have 
75 -ohm inputs. 

When connecting stacked an- 
tennas, correct phasing must be 
achieved or a null signal (no pic- 
ture) will be produced at the 

ANTENNA 

17 300 OHM (75 OHM W/75 ANT.) 

T -28M 300 OHM TO 75 OHM 
MATCHING TRANSFORMERS 
(NEEDED ONLY IF 300 OHM 
ANTENNA USED) 

+ 

.94A OPTIMUM 

.60A MINIMUM 

300 OHM 

ANTENNA 

, + 

- 
75 OHM COAX 75 OHM COAX 

SET 2 ANT SET 1 

ti. 

CC -787 
2 -SET COUPLER 

COAX SHIELD 
CONNECTED TO 
ONE SIDE OF 
TWIN LEAD 

Fig. 10-Method of using the Model CC -787 two -set coupler to combine the outputs of two horizon 
tally stacked antennas. Coupling stacked antennas with a hybrid coupler and 75 -ohm coaxial cable 
simplifies the Installation. Coaxial cable routed along the boom and metal supports causes no 
adverse effects. Phasing need not be considered except to insure that the coax shield be directly 
connected through the matching transformer to corresponding antenna terminals. A simple ohmme- 
ter check on the matching transformer will disclose which side of the 300 -ohm output lead is directly 
connected to the coax shield. Connecting antennas to a coupler using 300 -ohm transmission line 
(alternate method) does require careful attention to phasing. 

coupler. If a null is observed, put a 
half twist in one of the 300 -ohm 
lines to reverse the phase at the 
coupler terminals. 

Series -CC 82 -channel multiset 
couplers (Figs. 9 and 10) are pre- 
ferred over SD's for coupling iden- 
tical, stacked antennas. When 
used as antenna couplers, the in- 
dividual antennas are coupled 
into the "TV -set" (output) termi- 
nals of the CC and the output is 
taken from the "antenna 
downlead" (input) terminal. The 
device simply separates or com- 
bines signals. It doesn't know its 
input from its output and is only 
concerned with the impedance of 
the devices connected to its termi- 
nals. It doesn't know and doesn't 
care in which direction the signal 
is passing through it. 

CC couplers have an 82 -channel 
bandpass and are available with 
both 300 -ohm and 75 -ohm input/ 
outputs. CC couplers also have 
two or four inputs, for both dual 
and quad stacks, and are enclosed 
in a weatherproof housing equip- 
ped with universal mast - 
mounting brackets. 

Because 75 -ohm coaxial cable is 
recommended for interconnecting 
stacked antennas, and for 
downlead as well, the logical 
coupler choices are the CC -787 
two -set coupler, for dual stacks, 
and the CC -997 four -set coupler, 
for quad stacks. 

Cautions to be observed when 
coupling stacked antennas in- 
clude cutting the coaxial inter- 
connecting cables into equal 
lengths, observing the correct 
phase, and dressing cables away 
from the antenna elements. 

If 300 -ohm antennas are used, 
impedance -matching transform- 
ers, such as the T -28M (Fig. 10), 
are recommended to adapt the an - 

continued on page 47 

Fig. 11 -Composite polar graph showing thé 
difference between the polar pattern (A) of two 
in -phase horizontally stacked Yagi high -band TV 
antennas and the polar pattern (B) of the same 
two antennas out of phase. 
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New capacity 
to 10,725 lbs. GVW 
Now you can consider compact Ford Par- 
cel Vans for jobs previously too big or too 
heavy for this type of truck. New 14 -ft. 
body is 8 ft. wide, offers 40% more cube 
than Ford's biggest '74 model. GVW's to 
10,725 lbs. boost payloads, too. For easy 
loading, hinged rear doors are almost 
body wide. Doors swing open all the way 
against body sides...have slam -shut 
latches, provision for locking. Options in- 
clude roll -up doors, cab partitions with or 
without walk-thru, roof vents, rub rails. 

12 -ft. body has 138 in. wheelbase 
It's 7 ft. wide on E-250, B ft. on E-350. 

14 -ft. body has 158 in wheelbase 
Body is 8 ft. wide, has 6'2" headroom. 

New driver room 
and comfort 
Ford gives the driver what he needs to 
get more done with less effort. Big, wide 
cab doors make getting in and out easy. 
Because the engine is forward out of the 
way, driver can easily step back into the 
load area-or across to the curbside cab 
door. Both driver and helper have good 
legroom and footroom. Thick, insulated 
engine cover has handy pockets on top. 

New durability 
engineering 
Separate body with frame, the only 
American van with this construction, pro- 
vides a strong foundation for the entire 
vehicle. Frame rails are designed to help 
cushion impact from the front. To resist 
corrosion, key components are galvanized 
and the entire cab is primed by deep -dip 
Electrocoat. These vans are built to keep 
their value. Cruise-O-Matic, power front 
disc brakes, 300 Six are standard. 

Energy -absorbing frame rails help cushion front 
impact. Frame is the first in any American van. 

Standard and auxiliary fuel tanks are located 
between the frame rails, total up to 42.6 gallons. 
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For '75, Ford redesigns the 
Parcel Delivery Van. 

New high -capacity Econolines 
offer bodies to 14 ft. long, over 40% more cube, 

new efficiency for delivery operations. 

Engines to mash the job; choice 
of 300 Six, 35 --cu. in. V-8, 460 -cu. in. 
V-8. All truck s<tengthened. 

Forward engine location 
permits 17 outide 
service checks 

Improved Twi r-I-Beam suspension 
provides frcn_-end toughness and 
stable ride. 

Cruise-O-Matic Drive, power 
front disc brakes are standard; 
power steering optional. 

Separate frame construction 
for strength, durability. 

ngine and wheelhousings 
moved forward for more driver 
and passenger room, comfort. 

Offered with single rear (E-250) 
or dual rear wheels (E-350). 

Econoline Vans: Four series 
with GVW's to 10,000 lbs. 
Virtually all of the advantages of Ford Parcel Vans, like strong 
body -frame construction, apply to regular '75 Ford Econoline 
Vans. You also get a greater choice of models and options to 
match your needs, new highs in weight capacity, 12 in. longer 
center load length than last year, new 54 -in. wide rear doors, 
sliding or hinged side cargo doors. See your Ford Dealer now. 

The closer you look, the better we look. 

FORD 
ECONOLINE VANS 

FORD DIVISION 

..for more details circle 109 on Reader Service Card 
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Troubleshooting No Chroma 

Because of the close interaction and interdependency 
between the sync and chroma reproduction circuits 

many chroma problems cannot be isolated by the visual 
symptoms displayed 

IN The chroma circuits 
receive transmitted color 
information and then re- 
construct the hues of the 
picture being telecast on 
the screen of the TV set. 
The number and types of 
circuits employed will 
vary, but what takes 

place to recover the color 
information is important 
when troubleshooting 
the color circuits. 

Many of the sources of 
color problems can be 
recognized by the symp- 
toms displayed on the 
screen of the TV set; how - 

Fig. 1-Typical block diagram representing the functional operation of the 
color circuits used in many color TV sets. 

KEYING 
PULSE FROM 
HORIZONTAL - 

STAGE 

J o -H 

HORIZ VIDEO COLOR BURST 
SYNC 
JlK 

I 
J lW` 

OUTPUT OF 
BURST AMPLIFIER 

BURST AMPLIFIER 

Fig. 3-Simplified schematic diagram of a typical solid state 
amplifier circuit. 

burs 

By Joseph Zauhar 

ever, because of the in- 
teraction and inter- 
dependency between the 
sync stages and those of 
the chroma amplifier 
and demodulator sec- 
tions, not all color prob- 
lems can be isolated sim- 
ply by analysis of the 
visual symptoms. 

Problems such as in- 
sufficient chroma can be 
misleading because, for 
the proper operation of 
the chroma circuits, the 
front end of the TV set 
must be also functioning 

Fig. 2-Waveform obtained at the 
emitter of the 1st Video Amplifier 
transistor, the color take-off point, 
found in RCA's color TV chassis 
CTC51, 52. 

Mi"fr 
Fig. 4-Video output waveform 
produced by the color bar generator 
with the oscilloscope set at 7.875 
KHz horizontal rate. 

properly. So before 
troubleshooting the 
chroma circuits, make 
sure the front-end AGC 
loop is operating prop- 
erly. 

A quick check for the 
proper operation of the 
chroma circuits is to ob- 
serve the screen of the 
TV set. If the chroma cir- 
cuits are functioning 
properly, colored snow of 
all colors and of high sat- 
uration will be displayed 
when switching the TV 
set channel selector knob 
to an unused channel or 
to the UHF position and 
the color killer circuit 
has been defeated for 
conduction of the second 
chroma stage. 

Determine if the prob- 
lem is noticeable on a b/w 
picture by turning the 
color control intensity all 
the way down, then ob- 
serve the raster. If you 
cannot obtain a uniform 
gray raster and it shows 
signs of color impurity, 
the problem is usually 
associated with the pic- 
ture tube circuitry 
rather than the color sec- 
tion of the TV receiver. 

If the raster is normal, 
we can assume the prob- 
lem is associated with 
the color sync or color re- 
production circuits. 

Practically all chroma 
problems which are 
found in the chroma cir- 
cuits can be placed in one 
of the following catego- 
ries: A) No chroma, in- 
sufficient, or an over- 
abundance of the chro- 
ma. B) Malfunctioning 
color killer operation. C) 
Improper gray scale 
and/or brightness. D) 
Improper color sync. E) 
Improper color tint. 

A typical block dia- 
gram representing the 
functional operation of 
the color circuits is 
shown in Fig. 1. 

Before troubleshoot- 
ing the color section of a 
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color TV receiver, a care- 
ful study of the schema- 
tic for the particular 
chassis should be made, 
then use the circuit volt- 
ages and oscilloscope 
waveforms provided to 
isolate the malfunction- 
ing circuit. 

To properly trouble- 
shoot the color circuits, a 
color bar generator and a 
good wide -band oscillo- 
scope make a good combi- 
nation. Use a high impe- 
dance low -capacity oscil- 
loscope probe when 
checking the high im- 
pedance circuits in the 
chroma sections of the 
color TV set. 

No Color or Weak Color 
Symptom 

A no color or weak 
color symptom can be 
caused by a circuit prob- 
lem in the color IF 
amplifier, color burst 
stage, ACC circuit, or the 
color killer circuit. If the 
symptom is a loss of 
chroma, it would not 
likely be caused in stages 
in the front end of the TV 
set. however, if the 
symptom was low 
chroma gain, check on 
the alignment of the 
tuner and video IF cir- 
cuits, especially the 
41.25 MHz traps which 
are a common cause of 
insufficient chroma. 

The oscilloscope and 
color bar generator make 
one of the best test in- 
strument combinations 
for the isolation of no 
chroma problems in the 
chroma circuits. First 
check the waveform at 
the stage where the color 
signal is obtained from 
the video circuits. A typi- 
cal oscilloscope wave- 
form received at this 
point is shown in Fig. 2. 
If we obtain the proper 
waveform at this point, 
we can assume the prob- 
lem is in one of the color 
stages in color section. 

Next, we should observe 
the waveform at the out- 
put of the bandpass 
amplifier, it should be 
very similar to the 
waveform found at the 
input of the color section 
with increased ampli- 
tude. If the waveform is 
not of the proper ampli- 
tude, the defective com- 
ponent will usually be 
found in the bandpass 
amplifier or its control 
circuit. 

Burst Amplifier Circuit 
Problems 

A problem in the burst 
amplifier circuit can 
cause out of sync (no 
lock -in) color condition if 
the amplifier is not 
operating properly, or 
weak lock -in, depending 
on the color signal re- 
ceived, when the burst 
amplifier operates con- 
tinously rather than 
being triggered on by a 
keying pulse. When 
measuring the voltage 
waveform at the burst 
take-off point, only the 
amplified burst wave- 
form is obtained as 
shown in Fig. 3. 

In some cases a poor 
color sync condition can 
be corrected by making a 
(AFPC) alignment. 

Color Sync Circuit Problems 

A color bar generator 
can be used very effec- 
tively to determine if the 
color sync circuits lock -in 
properly. Connect the 
color bar generator to the 
antenna terminals of the 
TV set and select the 
color bar pattern which 
provides a video signal 
output waveform as 
shown in Fig. 4. Turn the 
chroma level control of 
the generator up to ap- 
proximately the 200 per- 
cent chroma position, 
then slowly rotate the 
control down towards the 
zero position. If the color 
sync circuits are operat- 

ing properly, the color 
sync will stay locked -in 
until the chroma level 
begins to disappear and 
the color -killer action 
cuts off the chroma cir- 
cuits in the TV receiver. 
If the color sync does not 
stay locked -in, in most 
cases the problem will be 
found in the color sync 
circuits. 

If the chassis is equip- 
ped with an automatic 
chroma control (ACC), 
this fading may not be 
noticeable until the 
chroma level control is 
turned down low enough 
to produce snow on the 
TV screen. 

If the reactance stage, 
as well as the 3.58 MHz 
oscillator are working 
properly, the color can be 
brought back into sync 

by adjusting the reac- 
tance or oscillator coil on 
the chassis. 

Shown in Fig. 5 is a 
typical solid state color 
oscillator circuit which is 
phase -locked at the color 
sync amplifier. 

Possible problems in 
the color sync circuits in- 
clude: defective transis- 
tor, crystal, open reac- 
tance coil or a misaligned 
or defective transformer. 
If the 3.58 MHz oscillator 
is not functioning, only 
magenta and green hues 
are reproduced on both a 
snowy raster or on a color 
signal with the color kill- 
er control overridden. 

A no -color problem can 
also be caused by a defec- 
tive 3.58 MHz reactance 
stage or IC. If the 3.58 
oscillator goes far 

COLOR 
BURST 
INPUT 

20V 

GATING 
PULSE FROM 
HORIZ STAGE 

3.58 MHz 
crISTH 

20V 

3.58 MHz 
OUTPUT 

Fig. 5 --Atypical solid state color oscillator circuit which is phase locked by 

the color sync amplifier, and does not require a phase detector circuit. 

FROM WINDING ON 
HORIZONTAL OUTPUT TRANSFORMER 

TO PHASE 
DETECTOR 

COLOR 
KILLER 

CONTROL M 

TO CHROMA 
AMPLIFIERS 

Fig. 6-Typical tube type color killer circuit which employs the output of the 

phase detector to determine whether or not a color telecast signal is being 

received. 

JUNE 1975, ELECTRONIC TECHNICIAN/DEALER / 25 



g 

gtti44t+ 
t¡t 

Fig. 7-The waveform obtained at 
the R -Y control grid of RCA's CTC 51 

and 52 color TV chassis. The oscil- 
loscope was set at the horizontal 
rate, 6 volts P -P. 
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Fig. B-The waveform obtained at 
the B -Y control grid of RCA's CTC 51 

and 52 color TV chassis. The oscil- 
loscope was set at the horizontal 
rate, 6 volts P -P. 

enough off frequency, we 
will not be able to obtain 
color. This condition can 
be isolated by turning 
the tuner to an off chan- 
nel position and color 
snow will be present. 

Color Killer Circuit 

The color killer circuit 
which is employed on 
most color TV sets func- 
tions to kill any color 
amplifier noise during a 
b/w television station 
signal. A typical simpli- 
fied tube type color killer 
circuit is shown in Fig. 6. 
The color killer circuit 
biases the one or more 
color amplifiers to cut off 
or saturate. In some TV 
sets the killer voltage is 
applied to the color de- 
modulators. 

Malfunctions in the 
color killer circuits cause 
no or insufficient color 
killer action or the oppo- 
site condition of too much 
action which either holds 
the second chroma at 

cutoff at all times or re- 
duces its gain substan- 
tially. 

During a color broad- 
cast the color killer cir- 
cuit is actually not 
needed. 

One of the most com- 
mon problems in the 
color killer stage is the 
misadjustment of the 
color killer control. Al- 
most all killer circuits 
have a method to adjust 
the amount of bias 
applied to the circuit so 
that it will correctly re- 
spond to a b/w or color 
signal. 

To adjust the killer 
control, turn it until col- 
ored hash appears in the 
picture of the TV set, 
then back off on the con- 
trol until the colored 
snow just disappears, but 
no further. 

If the color killer con- 
trol did function properly 
to remove the colored 
hash, the trouble will 
likely be limited to the 
voltage divider circuit in 
which the color killer 
control is located. 

Check the transistors 
in the circuit and make 
sure the resistors are 
within tolerance or 
specified values. 

The bias on the killer 
amplifier should go 
negative when a color 
signal is received, then 
check the collector volt- 
age of the transistor 
which should go positive 
when a signal is re- 
ceived. 

Improper Tint Problems 

In a sense, improper 
tint problems can be 
placed in two categories. 
One is the ability of the 
TV set to produce only 
two hues. If the picture 
tube is used for matrix- 
ing, there are three pos- 
sible combinations of two 
hues only problems in 
color TV sets. The first 
combination we will find 

the hues produced in 
color TV sets. The first 
combination we will find 
the hues produced near 
red and cyan, the second 
combination we have 
blue and yellow hues and 
the third is a magenta 
and green combination of 
hues produced. 

If the hues produced 
are near red and cyan, 
the problem can be 
caused by no B -Y de- 
modulator output, if the 
hues produced are blue 
and yellow, it is the ab- 
sence of the R -Y demod- 
ulator output, while the 
magenta and green hues 
can only be caused by the 
same output from the 
R -Y and B -Y demod- 
ulators. This problem 
can be caused by a mal- 
functioning 3.58 MHz 
oscillator circuit. To be 
able to view this condi- 
tion we must defeat the 
color killer operation, 
because the automatic 
color killer circuitry 
would not allow the sec- 
ond chroma stage to 
amplifier signals with- 
out the 3.58 MHz refer- 
ence signal. 

Other improper tint 
problems include more 
than two hues, but they 
are produced incorrectly. 
A quick observation of 
the TV screen can be 
made to determine what 
hues are weak or lacking 
by defeating the color 
killer function and turn- 
ing the tuner to an off - 
channel position or UHF 
which produces snow 
(noise). If the color cir- 
cuitry is functioning 
normally, the snow 
should contain equal 
amplitudes of the pri- 
mary colors. 

Typical waveforms 
found at R -Y and B -Y 
control grids are shown 
in Fig. 7 and Fig. 8. 

Another check for the 
proper operation of the 
R -Y and B -Y color cir- 

cuits from the outputs of 
the demodulators to the 
picture tube can be made 
by shorting the "X" and 
"Y" demodulator outputs 
together with a .1 mfd 
capacitor. The color in- 
formation on the picture 
tube screen will then be- 
come magenta and 
green-magenta when 
the signals are negative 
at the picture tube red 
and blue grids. 

Improper color repro- 
duction can also be 
caused by phase shift in 
color sideband informa- 
tion, phase shift of the 
reinserted 3.58 MHz car- 
rier or its improper 
amplitude, and improper 
demodulation. Feed the 
video outputs from a 
color bar generator into 
each stage to isolate 
phase shift in the first 
and second stage and 
proper demodulation in 
the "X" and "Z" demod- 
ulators. Troubleshooting 
time can be shortened by 
employing an oscillos- 
cope to measure the 
amplitude of the 3.58 
MHz reinserted carrier 
and color difference sig- 
nals. 

Use a color bar gener- 
ator to isolate improper 
hues and observe the 
color bars on the screen 
of the TV set. If the prob- 
lem is ahead of the de- 
modulator, the R -Y and 
B -Y color bars as well as 
other bars displayed 
have incorrect hues. If 
the trouble is beyond the 
demodulators, the R -Y 
and B -Y bars appear 
normal, but the others 
are incorrect. 

To properly center the 
tint control range, make 
a slight adjustment of 
the transformer in the 
burst amplifier output 
circuit. If the problem is 
not corrected, use the 
manufacturers service 
manual and make the 
AFPC adjustments. 
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Our big new 1975 edition is now off the press. It cross-references 

106,000 part numbers-more than any other guide in the business. 

Pick up a copy today at the Sylvania distributor where you get 

Sylvania ECGTh Semiconductors. We're helping you make it. 
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Medical Electronics 
A Healthy New Field For 
Servicers Part 2 
By Joseph J. Carr, ET/D Contributing Editor 

Last month we demonstrated 
how the electrocardiograph (ECG) 
signal was generated, picked up, 
and displayed. Also shown were 
several other examples of typical 
patient monitoring equipment. 

Fig. 1 is an example of a bedside 
cardiac monitoring system fre- 
quently encountered in emergency 
rooms, operating rooms, and in- 
tensive or coronary care units 
(ICU/CCU). This is the Hewlett- 
Packard integrated ECG amplifi- 
er/heart-rate meter and scope 
combo unit, which also was shown 
last month. The blook pressure 
monitor to the right consists of two 
quarter -rack modules, shown dis- 
playing a patient's blood pressure 
of 152/94. A Model 7826B strip 
chart recorder can be connected to 
ECG or arterial blood pressure 
signals through either unit -to - 
unit wiring or through a wiring 
yoke contained within the mount- 
ing platform. 

MORE MONITOR SCOPES 

Another widely used type of in- 
strument is the 8 -channel monitor 
scope, which allows a nurse at a 
central point to monitor up to 
eight patients. Three popular 
types are shown in Figs. 2, 3 and 4. 

Fig. 2 is the H -P Model 1309. It 
is a conventional chopped -trace 
type of multi -channel scope which 
displays up to four full -screen (all 
the way across the CRT face) or 
eight split-screen traces. An in- 
ternal switch selects the type of 
display. 

The scopes in Figs. 3 and 4 are 
memory, or non -fade, types. Some 
manufacturers use CRT -storage 
similar to that of lab/bench scopes, 
but most medical scopes use a 
computor-like memory. An ana- 
log -to-digital (A/D) converter di- 
gitizes the analog waveform. Digi- 
tal "words" representing the 
amplitude of the waveform at the 
instant it was sampled are se- 
quentially stored in solid-state 

memory positions. The "words" 
can be non-destructively read out 
and fed through a D/A converter 
for display on the screen of the 
CRT. If the sample rate is high 
enough, the waveform will appear 
continuous to the eye. The advan- 
tage of this is that the screen will 
display recent ECG history for 
several seconds. Many medically 
significant ECG features are 
transient in nature and cannot be 
economically recovered without 
some sort of memory system. 

There are also several other 
types of scope memory systems 
available. Some are internal like 
those in the scopes in Fig. 3 and 4, 
while others are external but still 
computor-like. American Optical 
even offers a genuine minicom- 
putor system, with CRT terminal 
and strip chart recorder for read- 
out. 

In less sophisticated installa- 
tions an endless loop tape is used 
to store ECG history for one min- 
ute. If an alarm is issued by the 
bedside monitor, or if the nurse 
watching the central monitor 
wants a written record of some 
transient waveform, the tape can 
be played out on a strip chart. 
When the alarm is issued, the re- 
corder stops recording 10 seconds 
after the alarm signal is gener- 
ated. This saves data for 50 sec- 
onds prior to and 10 seconds dur- 
ing any cardiac incident which 
might occur. 

No tape recorder can record a 
1 -Hz signal such as an ECG be- 
cause of the lower limit on the re- 
corder 20-40Hz bandwidth. To 
overcome this, the ECG signal 
frequency modulates a 6000 -Hz 
audio carrier, which can be re- 
corded on tape. Consequently, a 
memory recorder includes a 
voltage -controlled oscillator 
(VCO) driven by the ECG, a pulse 
counting FM demodulator, and a 
tape cartridge transport. 

Most medical equipment man - 

Fig. 1-Typical, modern, solid-state bedside 
monitoring system by Hewlett-Packard. This in- 
stallation is capable of ECG and blood -pressure 
monitoring. 

Fig 2-Eight-channel monitor scope used at 
central nursing stations to monitor vital signs of 
up to eight patients. 

Fig. 3-Modern, "non -fade," memory monitor 
scope is actually an adaptation of a CRT graphics 
terminal normally associated with computors. 

ufacturers use tape transports 
made by other companies. Ameri- 
can Optical, for example, has used 
the popular Telex Model 35 tape 
deck in a special configuration. 
This transport is well known to 
broadcast engineers and those 
audio people who do certain types 
of commercial work. it is similar to 
the 4 -track mechanism used in 
early consumer tape systems. In 
fact, the pinch roller swing -up 
mechanism is the same. American 
Optical memories are equipped 
with the 6 -inch Fidelipak car- 
tridge. 

Keep in mind that a CCU mem- 
ory must run 24 hours a day, every 
day, as long as there are patients 
in the ward. Operating any tape 
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Fig. 4-"Non-fade" monitor scope installed 
with both ECG/heart-rate meter and venous/ 
arterial blood -pressure modules. 

- r 
# 4 

if- fa 

Fig.5-An exercise ECG installation In which a 

patient's ECG is radioed by a VHF or UHF FM 

transmitter to a special receiver on the counter. 

player for such extended periods 
means a lot of service problems. It 
might be possible to arrange with 
a local hospital which uses tape 
memory, a service contract 
whereby you perform regularly, 
on a non -emergency basis, preven- 
tive maintenance on these 
machines. By replacing the 
pinch -roller every two weeks or so 
and doing an overhaul every 
month or six weeks, you probably 
can eliminate almost all 
emergency downtime. 

I have never had to make an 
electronic repair (printed -circuit 
board change or head replace- 
ment) in the American Optical 
tape players which I have ser- 
viced. However, I have replaced 
dozens of pinch rollers and drive 
belts. 

Parts for American Optical and 
any other tape memory equipment 
which uses the Telex basic deck 
can be ordered from either Ameri- 
can Optical or Telex. You should 
stock rubber drive belts, pinch 
rollers, nylon capstan bearings 
and a few motors-all of the parts 
typically needed for tape machine 
repair. 

TELEMETRY EQUIPMENT 

Other aspects of medical elec- 
tronics include patient telemetry 
and exercise testing, both of which 
are shown in Fig. 5. 

Most medical authorities be - 

Fig. 6-Hewlett-Packard's Model 7802 
defibrillator/cardioverter with cover removed. 
Large gray "box" inside machine cover is the 
energy storage capacitor. 

Fig. 7-American Optical's 262010 defibrilla- 
tor/cardioverter. 

lieve that the exercise ECG is more 
revealing than the resting ECG. 
For the exercise ECG, a patient 
walks on a treadmill while his 
ECG is monitored. In most cases, 
standard ECG leads, brought 
down from the ceiling, are at- 
tached to the patient. In Fig. 5, 
though, a Hewlett-Packard tele- 
metry transmitter connected to 
the patient is used to radio the 
ECG signal to a receiver on the 
ECG counter. 

Many coronary care facilities 
also use telemetry so that post - 
heart -attack patients can get out 
of bed and walk a little while re- 
maining under monitored super- 
vision. In such facilities, each pa- 
tient is equipped with a small, 
portable transmitter which in- 
cludes an ECG preamplifier in the 
FM modulator circuitry. These 
also use the audio FM scheme 
employed by tape machines, as de- 
scribed previously. Because both 
the radio carrier and the audio 
subcarrier are FM, these trans- 
mitters are called FM/FM tele- 
metry. The ECG is radioed back to 
a central nursing station which is 

equipped with a receiver for each 
channel, a multi -channel scope, 
and a strip chart recorder. Pa- 
tients are allowed to roam about a 
restricted are in which signal re- 
ception is good and emergency 
help is immediately available. 

DEFIBRILLATORS AND 
CARDIOVERTERS 

Of all medical electronic de- 
vices, none are more awesome 
than defibrillators and cardiover- 
ters. These are the machines used 
dramatically on TV to shock a pa- 
tient's heart back into proper op- 
eration. Figs. 6 and 7 show two 
popular models used in a large 
number of U.S. hospitals: The 
Hewlett-Packard Model 7802 and 
American Optical Model 262010, 
respectively. 

The front -panel features of the 
model in Fig. 7 are typical. There 
is a high -voltage connector 
labeled PADDLES into which the 
patient paddles cable is plugged; a 
control knob labeled ENERGY 
which adjusts the capacitor charge 
level; a meter which indicates the 
level of the stored charge; and var- 
ious other control switches. 
Among these are a CHARGE 
switch which initiates the charge 
cycle, a DISCHARGE switch (of- 
ten shunting a similar switch on 
the patient paddles), and a 
CLEAR CHARGE switch which 
opens the field coil circuit of a 
relay that connects a bleeder re- 
sistor (10K, 50 watt) across the 
capacitor. The relay is normally 
energized; when power is re- 
moved, the relay drops out and 
connects the bleeder resistor 
across the capacitor. 

Fig. 8 is a simplified but rela- 
tively complete schematic dia- 
gram of a typical DC defibrillator. 
The energy control on this type is 
actually a variac (T1) in the pri- 
mary of the high -voltage trans- 
former (T2). The rectifier, D1, 
might be either a solid-state type 
or a vaccum tube of the 1B3/1AD2 
class. The charge is stored in 
capacitor C 1, which in most mod- 
ern machines is a high -voltage, 
oil -filled type with a capacitance 
of 16 mfd. An idea of the size of a 
typical defibrillator capacitor can 
be gained from Fig. 9. 

Although the charge meter is 
calibrated in watt -seconds (joules), 
from its connection in the circuit 
in Fig. 8 you can see that it is real - 
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Fig. 8-Simplified, schematic of a typical defibrillator circuit. DC is applied to charge the capacitor 
through contacts of relay Kl. When the DISCHARGE button is pressed, K1 connects the capacitor to the 
patient cable and disconnects the power supply. Relay K1 is usually a vacuum type because of the 
high voltages used. 

ly only a voltmeter. You can check 
meter calibration by making 
voltmeter readings across the 
capacitor and applying the for- 
mula: watt - seconds = Y2 C x V2. 
Actual delivered output energy is a 
little lower (typically 70 percent of 
stored) and can be measured on a 
defibrillator tester. Such instru- 
ments include a 75-100 ohm 
dummy load and an integrating 
voltmeter. 

A defibrillator output waveform 
is shown in Fig. 10. Actual deli- 
vered energy is equal to the alge- 
braic sum of the instantaneous 
voltages occuring during the 10 
millisecond period in the voltage - 
vs -time graph of Fig. 10. This is 
why an integrating voltmeter is 
needed. These sell for about $400. 

An alternative method of 
measuring output is to discharge 
the defibrillator into a dummy 
load connected through a 1000:1 
dropping network to an oscillo- 
scope with either storage capabil- 
ity or a camera. (Polaroid sells a 
portable scope camera for less 
than $200.) 

Many defibrillator testers in- 
clude an attenuated signal output 
for connection to a scope. The 
waveform method measuring out- 
put is good because certain relay 
and choke defects in the defibril- 
lator cause only minor output de- 
terioration during the early stages 
of failure, yet can cause worse 
trouble a few weeks later, possibly 
when someone's life depends on 
the instrument. The waveform 
easily reveals such subtle indica- 
tions of impending failure. 

Whatever work you do on or in- 
side a defibrillator or cardioverter, 
keep one thing in mind at all 

times: They are at least as danger- 
ous as a loaded pistol. If you "plug" 
400 watt -seconds and 1.6 x 10 5 

Farad (16 mfd) into the formula 
given previously, you will see that 
the capacitor will be charged to 
7070 volts (7.07 Kv). A 16-mfd 
capacitor charged to that level of 
voltage can create enough current 
to kill you. Carelessness with 
these machines, like carelessness 
with a loaded gun, can be fatal. 

Cardioverters are little more 
than defibrillators which have 
their discharge function syn- 
chronized to the patient's ECG 
waveform. When a patient suffers 
an attack of ventricular fibrilla- 
tion, there is little or no rhythm to 
his cardiac activity. Under such 
circumstances, a large bolt of elec- 
tricity is applied to the patient by 
the doctor. 

Certain other cardiac problems 
also are treated with a massive 
electric shock even though a clear 
ECG waveform is present. How- 
ever, if the electric shock to the 
heart muscle is applied during the 
t -wave interval of the ECG 
waveform (see Fig. 2 in Part 1 of 
this series), ventricular fibrilla- 
tion can occur. For this reason, the 
cardioverter form of defibrillator 
has a synchronizer which inhibits 
firing until the patient's ECG is on 
the down slope of the QRS com- 
plex. 

Common service problems on 
these machines include open con- 
ductors in the cable to the paddles, 
bad switches, pitted relay contacts 
which require replacement of the 
vacuum relay, and, if tubes are 
used, weak rectifiers. Other prob- 
lems also will be found, but these 
are the most common. 

Fig. 9-Inside view of American Optical's porta- 
ble defibrillator, Model 262010. This module is 
used both in portable and "crash cart" models. 

Fig. 10-Output waveform produced by the de 
fibrillator circuit in Fig. 8. When the DISCHARGE 

button is pressed, the voltage across the output 
rapidly rises to maximum (near 700 volts of 
400 -watt seconds is used). It then decays almost 
exponentially. The small negative voltage after 
initial charge is cause by collapse of the magne- 
tic field around the output damping inductor. 

RF DEVICES 

Surgeons use powerful RF 
generators, with up to several 
hundred watts output, as elec- 
tronic scalpels. As shown in Fig. 
11, one pole of the floating RF out- 
put is connected to a large metal 
plate beneath and touching the 
patient. The other pole of the out- 
put is connected to an active elec- 
trode which actually is used to do 
the cutting. Because the current 
in the "active" and "patient" elec- 
trodes are equal but the amount of 
their respective conducting areas 
are so different, a large difference 
in current density exists when 
both electrodes are in contact with 
the patient. A very high density of 
current exists at the sharp point of 
the "active" electrode, and this is 
used to cut tissue. Sine -wave RF 
power easily cuts tissue. 

RF is also frequently used for 
hemastasis, or coagulation (also 
called cautery). This electrically 
closes off the minor blood vessels 
normally servered during 
surgery. The current required for 
this is a complex waveform gener- 
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Back by popular demand, GE Tube presents the 1975 version of BOTTOMS 
UP. It's your chance to cash in on a great gift bonanza, from now through 
November 30. 

Start saving those familiar gray flaps (with the GE monogram) from the 
bottom of GE tube cartons. Also save the red or blue warranty serial 
number stickers (with GE monogram) from GE ULTRACOLOR® and 
Spectrabrite® color picture tubes. (One of these stickers is worth 
20 gray receiving tube flaps. 75 flaps equal one book of S & H 

Green Stamps.) 

Your authorized GE Tube distributor has all the details in a colorful 
catalog crammed full of the gifts you want. He's waiting for you to 
come in and pick up your copy. 

Your current inventory counts, so start saving now-and keep buying 
GE replacements to boost your total points. Get the details from 
your authorized distributor; he'll show you how to tear the bottom 
off GE! 
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Fig. 11-Push/pull RF power oscillator typically used to develop sine -wave power for electrosurgery. 
Half -wave rectified but unfiltered DC power is applied to the plates of the UXCV-11 tubes. Although 
modern types use solid-state rectifiers, there are still many machines in use which employ 866, 966 
or 3B28 mercury vapor rectifiers. 
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Fig. 12-Spart gap RF generator used to create the 
complex waveform needed for "coag" function of 
electrosurgical machines. 

ated by, of all things, an RF spark 
gap similar to that used in trans- 
mitters of an era most of us never 
knew. An example of a typical 
spark gap circuit is shown in Fig. 
12. The wide -band output signals, 
covering dozens of KHz, which 
caused the FCC to outlaw spark 
transmitters before WW II, are 
used in "coag" sections of elec- 
trosurgical machines. Today's 
solid-state electrosurgical ma- 
chines use a low -frequency (20-50 
Hz) square wave to over mod- 
ulate the 500-1500 KHz "cut" 
signal when the device is in "coag" 
mode. 

Most service problems encoun- 
tered in electrosurgical machines 

are actually mechanical damage 
to controls, footswitch cables, etc. 
Testing for output is done on a 
250 -ohm, 500 -watt dummy load in 
series with an RF ammeter. Two 
with different full -range capabili- 
ties are often needed: a 500 -ma 
(RF) and 1500 -ma (RF) unit. I 
made a 250 -ohm dummy load out 
of two 500 -ohm, 250 -watt resistors 
(non -inductive) I purchased from a 
"surplus electronics" dealer. 

TOOLS AND TEST EQUIPMENT 

It surprises many consumer and 
communications electronic tech- 
nicians that medical equipment 
servicing requires about the same 
type of test equipment they al - 

INPUT 
(1 VOLT) 

INPUT 
3 VOLTS I 

INPUT 

OUTPUT 
(1 MILLIVOLT) 

A 

R6 
50K 

R8 OUTPUT 
100 (1 MILLIVOLT) 

0.500 MA (RF) 

0 - 1.5A (RF) 

C 

250 0 
500W 

(NONINDUCTIVE) 

Fig. 13- Examples of handy probe adapters 
used in the testing of medical electronics 
equipment. The circuit in (A) reduces 1.0 volt 
signal to .001 volts. (B) A balanced voltage di- 
vider for use with differential amplifiers. (C) 
Circuit used to check the output of electrosurgi- 
cal machines. 

ready use. Only a few "special" 
pieces are needed. 

A multimeter is needed, of 
course. Keep in mind, though, that 
a field servicer usually quickly re- 
grets the purchase of a digital or 
FET type if he services certain 
types of medical electronic equip- 
ment. FET types, for example, 
cannot be used around electrosur- 
gical apparatus or certain medical 
scopes which use TV -type -flyback 
high -voltage power supplies, be- 
cause the high RF field interferes 
with their operation. Also, digital 
types indicate overrange when a 
defibrillator is fired close to them. 
Traditional "powerless" (except 
for the ohmmeter battery) VOM 
types are preferred. If you antici- 
pate servicing a significant 
amount of solid-state equipment 
in the field, use a VOM with a sen- 
sitivity greater than 100,000 
ohms/volt. Otherwise, your old, 
maligned, 20,000 ohms/volt VOM 
is ample, and even preferred. 

Your service scope need have 
continued on page 47 
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THIS LITTLE ANTENNA 
DELIVERS GREAT PICTURES... 

AND BIG PROFITS. 

It's the RCA Mini -State Antenna. A top -of - 
the -line antenna that fills out your line. And gives 
you something to sell up to for a greater 
profit margin. 

The Mini -State Antenna has great appeal 
to your customers who don't like giant antennas 
on their roofs ... to apartment dwellers who are 
experiencing antenna system problems .. . 

or to those who would rather install it in the attic 
or on a closet shelf when outdoor installation 
is not practical. 

And you can assure your customers that 
the antenna, amplifier and rotary mechanism are 
all safely enclosed in a tough, durable radome. 
So the Mini -State Antenna will take whatever the 
weather happens to send its way and still go on 
working perfectly for years to come. 

The RCA Mini -State's uni -directional pattern, 
VHF slotted ring, multi -element UHF design, and 
completely integrated solid state circuitry 
provide excellent reception on all channels up to 
35 miles from TV transmitters. 

Mini -State model 5MS440, 
with built-in rotator, 
allows your customers to 
zero -in for best reception 
while the exclusive 
direction indicator light 
on the hand-held control 
unit tells them where the 
antenna is aimed. Sixty - 

feet of unique cable combining co -ax and rotator 
lines is provided in each kit; longer and shorter 
lengths are optionally available, or standard 
co -ax and rotor cable can be used. 

The entire unit measures just 21" across and 
7" high and weighs only 6 pounds. Simple, quick, 
one-man installation saves time and labor. 

For more information, see your RCA Parts 
and Accessories distributor today, or contact 
RCA Parts and Accessories, P.O. Box 100, 
Deptford, N.J. 

RC,' 
MINI -STATE 
TV Antenna System 
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Plastic 
Repair For 
Servicers 

Types of repair 

cements and how they 

should be used 

By Bernard B. Daien, ET/D 

Contributing Editor 

Remember the last time you re- 
placed a plastic gear in a dial 
mechanism? Or replaced a tuner 
with a slipping wafer switch? Or 
cracked a piece off a cabinet? Or 
broke the rib into which was 
threaded the self -tapping screw 
which held the back on a cabinet? 

Broken plastic parts frequently 
pose problems for the repair shop. 
But many plastic repairs can be 
made in less time than would be 
required to identify parts numbers 
and order a replacement. 

TYPES OF PLASTICS 

Although many different plas- 
tics are used in electronics, for our 
purposes we need only to divide 
them into two main categories: 
thermosetting plastics, which, 
once formed, are permanently set 
and do not resoften when heated, 
and thermoplastics, which can be 
resoftened and remolded with the 
application of heat. 

Both types are used either plain 
or filled with materials which in- 
crease rigidity, strength, heat re- 
sistance or otherwise modify the 
basic characteristics in a desired 
way. 

From Tables 1 and 2, you can see 
that each of these two general 
types of plastic has its own par- 
ticular characteristics which pro- 
vide advantages in different ap- 
plications. 

The type of repair cement you 
should use depends on whether 
you are dealing with a thermo- 
plastic or a thermosetting plastic. 

To determine which kind of plastic 
you are dealing with, touch the tip 
of a clean soldering iron to an in- 
conspicious area of the material. If 
it quickly melts, it is thermoplas- 
tic; if not, it is thermosetting. 
Thermoplastics generally cannot 
endure temperatures of 200 de- 
grees F, while thermosetting plas- 
tics can. Of course, if you hold a 
very hot iron on most plastics for 
an appreciable time, they will de- 
teriorate, but with a little practice 
on some scrap material you will 
quickly acquire the necessary 
"feel". 

TYPES OF CEMENTS 

Cements can be categorized into 
three types: solvents, dopes, and 
chemicals. 

Solvents dissolve plastic sur- 
faces, the surfaces then fuse to- 
gether, the solvent evaporates, 
and the joint is complete. Solvents 
are useful for clean cracks, where 
there are no voids to be filled. You 
should be able to determine which 
solvent is best for the particular 
plastic with which you are work- 
ing. 

Dopes are solvents into which a 
little plastic has been dissolved. 
Dopes can fill small chipped areas, 
but present the same problem as 
solvents. 

Chemical cements are man- 
made, as opposed to such "glues" 
as casein (from milk solids), "horse 
glue", etc. Chemical cements are 
available in two types useful to 
electronic technicians: cyanocry- 
lates, such as Eastman 910, and 
epoxies, which are made by a vari- 
ety of companies. 

All types of cements can be used 
for repair of thermoplastics, but 
only chemical cements can be used 
for repair of thermosetting plas- 
tics. 

For the electronic service shop, I 
recommend a small bottle (one 
ounce or less) of cyanocrylate and 
a few ounces of a two-part, clear, 
epoxy type of rapid -setting ce- 
ment. 

Cyanocrylate 

Cyanocrylate is available in dif- 
ferent viscosities from Loctite. 
Their Super Bonder No. 04E bonds 
closely matched parts, showing 
only a hairline crack. It sets up in 
30 seconds. Loctite No. 150 is 
thicker, bonds irregular or porous 
surfaces which would normally 

absorb thinner cements, and sets 
up in two minutes. Oneida makes 
"Super Instant Weld", which is a 
cyanocrylate that is packaged and 
distributed by electronic suppliers 
and which is useful for closely 
matched parts and general adhe- 
sive use. Eastman makes the orig- 
inal No. 910, and also No. 910EM, 
which is better for acrylics, nylon 
and vinyl. 

All cyanocrylates bond within a 
few seconds of the mating of the 
parts. Because the bond is acti- 
vated by pressure, it is important 
to squeeze the parts together for 
the time recommended by the 
manufacturer. Surface prepara- 
tion consists of cleaning with a 
solvent if the joint has been hand- 
led or exposed to air for any length 
of time. I use lighter fluid as a 
cleaner. Because it is flammable, 
use only a very small quantity, 
and remember that a static spark 
will set it off. If the joint is visible, 
use the cleaner solvent only in the 
surfaces to be patched, and do not 
spill it on other areas. 

Cyanocrylate cement is tricky 
to use. If you get a speck on your 
finger, your finger will quickly 
stick to anything it touches. Don't 
get it on your skin, and wash your 
hands thoroughly after using it. 

Solvents for cleaning up chemi- 
cal cements are: acetone, benzene, 
methyl ethyl ketone (MEK), and 
toluene. I use lighter fluid 
(naptha) or non -oily nail polish 
remover (acetone). 

Epoxies 

Epoxies are the most versatile of 
cements. They can be used on al- 
most anything, come in various 
viscosities, and can be filled with 
various materials to match the 
material being patched. Buy the 
clear kind, which is available in 
two grades: liquid, which works 
fine on well matched surfaces; and 
thixotropic (thick, nonrunny). 

Armstrong makes an epoxy 
paste (No. A36) which cures in five 
minutes at room temperature. A 
similar non -thixotropic epoxy is 
their No. A38. 

Many other suppliers can pro- 
vide similar products. The thing to 
remember is that you want clear, 
unfilled epoxy, which tends to 
work best in most uses. You can 
always add a small amount of dry 
powder dye, etc., as needed. 
Suppliers of epoxies also supply 
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"surface conditioners" which im- 
prove adhesion on difficult sub- 
stances, such as vinyl. 

Epoxies must be mixed before 
using and, particularly in the case 
of the quick -cure epoxy, must be 
used promptly. Measure quan- 
tities carefully, as directed, if you 
wish to get good results. Mild heat 
hastens setting, but also tends to 
make epoxy watery and runny. I 
prefer to mix epoxy well, which 
makes fast -setting types set even 
faster. I gently heat slow -setting 
epoxy just before applying it; this 
tends to make it also set up faster. 

EXAMPLES OF PLASTIC REPAIRS 

Tuner Gear Tooth 

To repair a broken tuner gear 
tooth in a dial selector, I removed 
the tuner from its mounting as- 
sembly and let it hang out of the 
set, then twice cleaned the gear of 
all lubricant with lighter fluid and 
let it dry. With Scotch tape, I 
masked off the front and side of the 
gear. With the tuner layed over on 
its "nose", the Scotch tape on two 
sides and the adjacent teeth on the 
gear formed a "mold" into which I 
poured quick -setting epoxy. A few 
minutes later, I peeled off the tape. 
An hour later I filed the outline of 
the tooth into the solid epoxy with 
a fine, triangular file. (The hour 
delay permitted hardening of the 
epoxy). Because epoxy can be filed 
easily, the job was completed in 
ten minutes. I then applied fresh 
lube to the gear assembly and re- 
placed the tuner. The total time 
required to fix the gear was about 
20 minutes. I could not have ob- 

tained a replacement in that in- 
terval. 

Cabinet Back Retaining Support 

After repairing a portable TV, 
while tightening the back cover 
screws I broke off the rib on the 
bottom of the case into which fit- 
ted the long, self -threading screw. 
Because it was a clean, fresh 
break, a little cyanocrylate, 
applied as directed, bonded it back 
on in a minute. I let it stand for a 
few hours before stressing it, and 
then eased the screw back in, with 
a little soap on the threads to 
make things easier. 

Cabinet Chip 

To a corner chip on a plastic 
radio, I applied a small amount of 
thick cyanocrylate. After the ce- 
ment dried, all that was left was a 
hairline which appeared to be a 
light scratch. I used the cement 
sparingly so that it did not "bead 
up" at the joint. I allowed the ce- 
ment to dry without wiping it, to 
avoid smearing it. 

Printed -Circuit Board 

A printed -circuit board had a 
section broken out of it. Masking 
tape was put across the bottom of 
the area where the section was 
broken out and thixotropic epoxy 
was troweled into the area with an 
old knife. Fifteen minutes later 
the masking tape was scraped off 
the bottom, and copper wire was 
jumpered across where the old 
printed -circuit conductors had 
been broken away. It took half an 
hour to repair the board, which 
would have been very expensive 

TABLE 1 

THERMOPLASTICS 

TYPE 

Nylon 

Polystyrene 

Polyethylene 

Vinyl 

Polyvinylchloride (PVC) 
Polycarbonate 

Acrylics 

CHARACTERISTICS AND 
COMMON USES IN 
ELECTRONICS 

Tuner gears and similar low - 
friction applications. 
Low -loss, high -frequency 
components. 
Flexible, impact -and abrasion - 
resistant housings. 
Decorative coverings on 

cabinets. 
Insulating materials. 
High -impact, low -moisture - 
absorbent, fire-resistant 
connectors and components. 
Illuminated dials. (Good light 
conductivity.) 

and time consuming to replace. 
My profit was higher and the cus- 
tomer's cost lower than had I re- 
placed the board. 

GENERAL PRECAUTIONS 

If you use heat, use it carefully. 
Heat can bubble the cement and 
ruin a job. Be neat. Cement can 
smear and eat into the surface in 
visible areas. Store cement in the 
refrigerator, away from light, and 
make sure it is tightly stoppered. 
Do not use cement that is over a 
year old-it's unreliable. 

Parts should be kept in align- 
ment by light pressure during the 
setting time. Before you apply the 
cement, it is important that you 
figure out how you are going to 
"jig -up" the parts to keep them 
aligned. A supply of various sizes 
of rubber bands is useful for this, 
along with some thin copper wire 
and small wood blocks for securing 
and propping. 

If you are using epoxy, don't 
throw away the unused, mixed 
cement until the repair is com- 
pleted. Keep an eye on it. When 
the extra cement is set hard, the 
cement in the joint will be set too. 
This will keep you from poking an 
unset joint to find out what "the 
status quo" is. 

Try to get joints positioned right 
on the first try. Moving the parts 
around once they are joined re- 
sults in a weakened bond. Work 
slowly and carefully, planning 
ahead. 

Finally, try not to inhale the 
fumes of these cements. They are 
potent. Use them only in a well 
ventilated area. 

TABLE 2 
THERMOSETTING PLASTICS 

TYPE 

Epoxy 

Phenolic (Bakelite) 

Melamine 

Alkyd 

Silicones 

Polypropylene 

CHARACTERISTICS AND 
COMMON USES IN 
ELECTRONICS 

High -strength parts and high - 
quality printed -circuit boards. 

Low-cost insulation and knobs. 
(Brittle). 

Sockets, small parts and connectors. 

Terminal strips and small parts in TV 

tuners. (Good impact resistance, 
rigid, and can be precisely molded.) 

High resistance to heat and 

chemicals, but expensive. 

Good plastic with characteristics that 
make it applicable to many uses. 
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TEST 
INSTRUMENT 
REPORT 

HEWLETT-PACKARD MODEL HP970A 
DIGITAL MULTIMETER 

The most interesting features of 
this instrument are its compact 
size and self-contained power sup- 
ply. The unit is small enough to be 
put in your shirt pocket or in your 
tube caddy for use in the field. The 
instrument's rugged construction 
adds to its portability for practi- 
cally any application in the servic- 
ing field. It weighs less than seven 
ounces and displays a high accu- 
racy 3-1/2 digit readout. 

General Features 

There are three tips available 
for most any service application; a 
11/2 -inch tip for general uses; 
5 -inch tip for those hard -to -reach 
components, and a 2 -inch concave 
point for good mechanical contact 
on test point or wire -wrap termi- 
nals. The probe tip socket can be 
partially pulled out of its socket to 
alter its length. The tip detents 
into three working positions as 
well as a folded storage position. A 
standard banana plug with a clip 
lead can be plugged into the probe 
tip socket for measurements re- 
quiring two clip leads. 

The instrument employs a 
five -digit LED (Light Emitting 
Diode) cluster in its readout, so 
that all probe voltage readings are 
in volts, and resistance readings 
in kilohms. There are no scales to 
misinterpret and the decimal 
placement is automatic. Over - 
range is indicated by a series of 
dashes (- -). 
Operating Procedure 

To use the instrument, set the 
function selector to (AC volts, DC 
volts or K ohm). The power switch 
can be placed in one of these three 
positions: On 1) continuous when 
positioned toward the display; 2) 
press -to -read center position and 
3) off when positioned away from 
the display. The press -to -read pos- 
ition conserves battery energy. 
Ground the unit with the recoiling 
ground lead and touch the probe 
tip voltage is positive with respect 

to the clip lead. Then press the 
push -to -read bar, and the readout 
automatically displays the correct 
reading and polarity. When 
measuring ohms or DC volts it 
takes approximately two seconds 
to range and settle to a proper 
reading. 

The display is close to the point 
of measurement. A user working 
in crowded circuits can hold the 
probe in one hand without having 
to look away from the circuit to 
read the meter. If the unit is held 
upside down just slide the display 
switch and the display electroni- 
cally inverts for easy reading, 
eliminating the chance of error. 

Specifications 

DC voltage from .1000 volt full 
scale to 500 volts is read to an ac- 
curacy of ± (0.7 percent of reading 
+ 0.2 percent of range). Full scale 
ranges are 0.1, 1, 10, 100, 1000 
volts (500 volts maximum). 

AC voltages from 1 volt through 
the highest range, (500 volt rms 
maximum) from 45 Hz to 1 KHz, 
are read to ± (2 percent of reading 
+0.5 percent of range). Accuracy 
from 1 KHz to 3.5 KHz is ± (3 
percent of reading +0.5 percent of 
range). On the 0.1 volt range and 
below, accuracy from 45 Hz to 1 

KHz to 1 KHz is ± (2 percent of 
reading + 0.5 percent of range). On 
these same ranges, accuracy from 
1 KHz to 3.5 KHz is ± (5 percent of 
reading +0.5 percent of range). 

Resistance measurement accu- 
racy is ± (1.5 percent of reading 
+0.2 percent of range). Ohms 
ranges are 1 kilohm full scale (1 
ohm resolution through 10 
megohms. Maximum test current 
will not exceed 10 mA. 

Input resistance on the voltage 
ranges is 10 megohms. Input 
capacitance on AC is less than 30 
pf. The meter is protected on all 
ranges to 1000 volts peak. The 
probes input measuring resis- 
tance, is fuse protected up to 250 
volts rms for up to 10 seconds. The 
fuse is clip mounted. 

Optional/Bench Cradle 

The Current Shunt/Bench Cra- 
dle will convert the multimeter 
into a five -function bench instru- 
ment, which will add five ranges of 
AC/DC current measurement 
capability. 

A six -position manual switch 

Hewlett-Packard Model HP970A Digital Mul- 
timeter. For more information about this test 
instrument, circle 100 on the READER SERVICE 
CARD. 

selects current ranges of 100 µa, 1 

ma, 10 ma, 100 ma and 1 amp or a 
straight through position to rhea - 
sure AC and DC volts and ohms. 

Two general purpose binding 
posts accept wrap -around, screw - 
down clip -on banana plug termi- 
nations. Price is $45. 

Rechargeable Power Supply 

The multimeter operates from a 
Nickel -Cadmium rechargeable 
battery pack which provides ap- 
proximately two to three hours of 
continuous operation. The bat- 
teries will normally last for 2000 
readings if the press -to -read bar is 
used. A battery charger is in- 
cluded with the unit which pro- 
vides the proper charging current 
for the rechargeable battery pack. 
Indefinite charging will not dam- 
age the battery. The battery 
charger is plugged directly into a 
wall outlet and does not require a 
power cord. A completely dis- 
charged battery will be fully 
charged after overnight charging. 

Included with the instrument is 
the battery charger, one battery 
pack, a belt -clip carrying case, sun 
hood, three probe tips, and an 
operating manual housed in a 
hard, compartmentalized case. 

36 / ELECTRONIC TECHNICIAN/DEALER, JUNE 1975 



8160 FLUTTER METER 

Kid INDUSTRIAL 
INSTRUMENTATION 

SIGNAL INPUT O5C OUTPUT 

4:»Clib CI, 3 

3 M Model 8160 Audio Flutter Meter. For more information about this instrument, circle 101 on the 

READER SERVICE CARD. 

The instrument measures 61 
inches long by 15/% inches wide by 
1Y4 inches high. Price is $275. 

3 M MODEL 8160 AUDIO 
FLUTTER METER 

The Model 8160 Audio Flutter 
Meter is a compact, solid state in- 
strument for measuring weighted 
flutter over a frequency range of 
0.5 to 200 Hz. The bandpass re- 
sponse is weighted in accordance 
to ANSI, IEEE, DIN, CCIR, and 
IEC standards. Also, it provides a 
compabible test signal suitable for 
making flutter test recordings. 
(The test signal is available on the 
front panel of the instrument). 
The meter is portable and offers 
many operator conveniences. A 
power selector source switch is lo- 
cated on the rear panel of the in- 
strument configures the instru- 
ment to operate from a 115 or 230 
volt 60 Hz power source. 

The accuracy of the instrument 
is ± 5 percent at the full scale 
meter indication for each of three 
(.3 percent, 1 percent or 3 percent) 
sensitivity ranges. The flutter 
signal provided by the meter is 
available for monitoring or record- 
ing purposes. The readout of the 
meter is in weighted peak flutter, 
however, an rms equivalent read- 
out is provided by means of a % 
PEAK-% RMS selector switch. The 
acceptability of the input signal 
can be confirmed through a TEST 
position on the function selector 
switch. If the input signal fre- 
quency and amplitude are satis- 
factory, the meter will indicate 
center scale. A green zone is pro- 
vided on the face of the meter to 

indicate acceptable limits. It also 
provides a check on the operating 
speed (drift) of the system under 
test. The test zone has been cali- 
brated to represent a ± 3 percent 
frequency deviation around center 
(3150 Hz). Because of the direct 
interaction between the frequency 
of a signal reproduced from a pre- 
recorded tape and the operating 
speed of the system reproducing it, 
the green zone also represents a ± 
3 percent variation for the system 
under test. 

Making Flutter Measurements 

The following instructions de- 
scribe the procedures to make flut- 
ter measurements. They are pre- 
sented for tape recorders, but can 
be applied to other types of equip- 
ment such as film drivers and 
turntables, etc. 

1) A speed check of the system 
under test is automatically made 
concurrent with the input signal 
check with the function switch 
turned to the test position. (2) To 
obtain the correct weighting 
characteristic at the flutter output 
terminals located on the rear 
panel of the instrument, use a 100 
K ohm load. 

The flutter measurement pro- 
cedure using prerecorded test sig- 
nals is as follows: 

1) Connect the source of the sig- 
nal to be evaluated for flutter con- 
tent to the signal input of the flut- 
ter meter. 2) Set the function selec- 
tor switch to the test position. 3) 
Set the % PEAK-% RMS selector 
switch to the % PEAK position. 4) 
The flutter meter shall indicate 
within the green zone on the meter 

face if the input signal is within 
acceptable frequency and ampli- 
tude limits. 5) Advance the func- 
tion selector switch through the 
sensitivity ranges until an on - 
scale indication is obtained. 6) 
Measure the weighted peak flut- 
ter for each significant operating 
condition and record the data as 
indicated in the following manner: 

Weighted peak flutter of the re- 
corder: + %, or weighted 
peak flutter of the reproducer: 
+ percent, or weighted 
peak flutter of the recording/ 
reproducing system: + 
percent. 

If an equivalent rms reading is 
desired, move the % PEAK/% 
RMS selector switch to the % RMS 
position. 

1) Connect the record input of 
the recorder/reproducer to the osc 
output of the flutter meter. 2) 
Connect the reproduce output of 
the recorder/reproducer to the 
signal input of the flutter meter. 3) 
Record the test signal produced by 
the flutter meter oscillator. This 
signal is obtained at the osc output 
jack whenever power is applied to 
the flutter meter and the function 
selector switch is not in the off po- 
sition. 4) Rewind the tape. 5) Re- 
peat steps 2 through 6 of the pro- 
cedure for measuring flutter using 
a prerecorded tape. 6) Reproduce 
the recording several times re- 
cording the resultant flutter read- 
ing each time. Average the indi- 
vidual readings to obtain a rep- 
resentative reading. 

Specifications 
Test Signal Input 

Frequency: 315 Hz ± 5 percent. 
Frequency centering can be offset 
over a range of 2500 Hz to 3500 Hz. 
Input level: 100 mV rms, 
minimum. Input Impedance: 300 
kilohms, unbalanced. Minimum 
Signal -To -Noise Ratio: 15 dB to 
maintain basic accuracy. 
Internal Test Oscillator 

Test Frequency: 3150 Hz, ± 0.2 
percent. Output Voltage: 4 volts 
peak -to -peak square wave. Source 
Impedance: 3300 ohms, unbal- 
anced. 

General Features 

The instrument measures 
9-1/16 inches wide by 71/s inches 
deep by 47/8 inches high. Weight 4 
lbs. Price is $395.11 
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TECHNICAL 
LITERATURE 

Semiconductor Guide 

A 1975 ECG Semiconductor Re- 
placement Guide No. ECG212-F is 
now available. It includes 32,000 more 
types than the previous edition and is 
the largest and most complete in the 
industry. Designed for quick and easy 
reference, the guide lists consumer, 
industrial and commercial devices, in- 
cluding such discrete components as 
transistors, diodes, power rectifiers, 
and silicon control rectifiers; digital 
and linear integrated circuits; and 
hybrid modules for imported and 
domestic consumer products. Price is 
$2.95. GTE Sylvania Advertising Ser- 
vices Center, 70 Empire Drive, West 
Seneca, NY. 14224. 

Serviceman/Technician Catalog 

A 48 -page illustrated, discount 
mail-order catalog is now available. 
This catalog has been specifically de- 
signed as a quick reference ordering 
guide for use by radio/TV servicemen, 
electronic technicians and hobbyists. 
Included are tools, service and repair 
kits, tubes and microphones, anten- 

nas, components and many other ser- 
vicing aids of various major manufac- 
turers. All products are shown with 
their discounted prices. Fordham 
Radio Supply Co., 558 Morris Ave., 
Bronx, NY. 10451. 

Communication Equipment 

A new full -line 20 -page brochure 
entitled, "Personal Communications", 
is now available. The full -color 
brochure includes pictures, and gen- 
eral descriptive information on the 
firm's entire up -dated market offering 
of personal portable products. Among 
the many products featured are the 
HT -220 Handie-Talkie protable radio 
series, the Converta-Com portable/ 
mobile radio, the Pageboy II radio 
pager, paging encoders and terminals. 
Motorola Communications and Elec- 
tronics, Inc., 1301 East Algonquin 
Road, Schaumburg, IL. 60172. 

Microphone Selection/Application 
Guide 

Tips from leading sound engineers 
on how to select and use microphones, 
plus guidelines for on-stage miking 
situations, have been compiled in a 
new brochure, The Music -Maker's 
Manual of Microphone Mastery, is 
now available. It describes in non- 
technical terms how to professionally 

ISO TIP 

QUICK 
CHARGE 

Recharges in 1/3rd the time 
of any other cordless iron. 
Complete line of accessories available: 

No. 7566 No. 7596 
Micro Soldering Tip Knife Tip n n 
No. 7535 No. 7577 
Regular Tip Chisel Tip 

No. 7546 
Heavy Duty Tip 

No. 7556 
Tuner Extension Tip 

No. 7545 
Fine Tip 

WAHL CLIPPER CORPORATION ; 

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

...for more details circle 127 on Reader Service Card 
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mike voices and instruments, with 
listings of soundman-proved tech- 
niques for handling especially 
troublesome sound pick-up situations. 
Also featured are recommended mic- 
rophones for specific instrumental and 
vocal styles, microphone positioning 
hints and descriptions of a variety of 
accessories that professional enter- 
tainers find helpful in performances. 
Shure Brothers Inc., 222 Hartrey Av- 
enue, Evanston, IL. 60204. 

Flat Cable Mount 

A bulletin FCM-1 is available 
which describes the new Flat Cable 
Mount providing efficient mounting 
and bundling of flat cable. The mount 
is an economical alternative to pre- 
sent mounting/bundling methods. It 
can be used to secure stacked cables, 
folds and breakouts while retaining 
the inherently uniform transmission 
characteristics of flat cable. The Pan - 
duit Flat Cable Mount is used with 
Pan-ty intermediate cross-section 
cable ties and accommodates stacking 
of cable up to 51/4 inches high. The 
mount is 100 percent nylon for added 
strength. Two types of bases are avail- 
able: one for screw -mounting and one 
used with còmmercial adhesives. The 
design of the device permits easy re- 
moval and reuse. Panduit Corp., 
17301 Ridgeland Avenue, Tinley 
Park, IL. 60477. 

Test Instruments 

A 8 -page Test Instrument catalog is 
available describing 36 different mod- 
els including Function Generators, 
Phase Generator, Pulse/Sweep Func- 
tion Generators, Frequency Synthe- 
sizers and Complex Waveform Syn- 
thesizers. This catalog also contains a 
model capability cross-reference chart 
and references. Dana Exact Elec- 
tronics, Inc., Box 160, Hillsboro, OR. 
97123. 

Solid -State Replacement Guide 

An upadated, 156 -page guide to 
RCA solid-state products for replace- 
ment use is now available. "RCA Solid 
State Replacement Guide", SPG- 
202R, lists more than 103,000 indus- 
try types which can be replaced with 
only 250 RCA SK devices. The guide 
includes 32 new SK devices currently 
available from RCA as standard com- 
mercial products. Significant ratings 
and characteristics data are given for 
each type to aid in the selection of the 
optimum device for a particular appli- 
cation. The guide shows dimensional 
outlines of device packages and ter- 
minal diagrams including a revised 
semiconductor hardware replacement 
directory. RCA Solid State Division, 
Box 3200, Somerville, NJ. 08876 



TECHNICAL DIGEST 

The material used in this section is selected from 

information supplied through the cooperation of the 

respective manufacturers or their agencies. 

ADMIRAL 
Horizontal Oscillator Module M800 (A8924-1) 

The DC voltage at pin 5 of contact terminals J800 should 
be 20v. The M25 production horizontal oscillator modules 
did not use R809 (5.6K, 3w). This resistor is on the power 
supply module as R909. 

In earlier schematics the arrow above C122 pointed to 
pin 6 of J1001; it should be pin 7. 
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The 25v, 250v and 800v supplies are derived from the 
horizontal pulse produced by the high voltage transformer. 
When the horizontal system is inoperative, the 25v supply 
will be missing and the 250v and 800v supplies will read 
approximately 130v. 

Color TV Chassis M24/M25/M30-Convergence Extension Cable 

Your Admiral distributor can supply a cable assembly to 
extend the leads from the chassis to the convergence as- 
sembly on the M24, M25, and M30 color TV chassis. 

Note that this is an extension cable, not an adaptor cable. 
It will not adapt these chassis to a bench setup made for 
tube - type chassis. 

The part number of this cable assembly is BP276; the 
suggested user price is $11.25. 

GENERAL ELECTRIC 
TV Chassis XA - Sound Distortion 

If the XA TV chassis has a symptom of distorted sound on 
some stations, especially on cable installations and the 
alignment of coils L300 and 301 does not eliminate the 
problems make the following changes: 

Replace coils L300 and capacitor C313 with the new 
ES36X129 sound take-off coil kit. The new kit will now 
include a new double tuned coil, a 220 pf capacitor, and an 
instruction sheet. 

To make this change, proceed as follows: 

Measure 100 V 1010KV 

...tor less than 5200! 
Now it's possible to get just about all the voltage measurement capability 
you'll ever need. With these new instruments from Heath - The IM -2202 
Portable Digital Multimeter and the IM -5210 High Voltage Probe Meter - you 

can have DC voltage measurement capability over a 166 dB dynamic range, 
for a total cost of only $197.90* for both instruments. 

The lowest priced 
professional -grade 

DMM we've ever 
offered... 

only 

97995* 

Designed for field or bench, the portable IM -2202 will provide years of de- 

pendable measurement for the professional serviceman. Four rechargeable 
nickel -cadmium batteries (included) provide up to eight hours of continuous 
operation. Or it may be operated from 110/220 VAC when continuous opera- 

tion is necessary. Full scale ranges are 100 mV (with 100 µV resolution!) to 
1000 volts DC, 100 mV to 750 volts AC, 100 µA to 1000 mA and 100 ohms 

to 1000 kilohms. The 100% overrange allows measurement to 1.999 on all 
ranges except 1000 VDC and 750 VAC, giving full 2 amp or 2 megohm capa- 
bility. All voltage ranges have high input impedance to prevent circuit loading. 
Internal standards allow calibration to 0.5% for DC and 1% for AC or, with 
a lab standard, 0.2% for DC and 0.5% for AC. Readout is a large, 31/2 -digit 
display with automatic polarity indication and decimal point placement. 
Operation couldn't be simpler -a Range switch and four pushbutton Function 
switches select any of the measurement ranges. Easy operation, high accu- 

racy and dependable performance...you get them all with the Heathkit 
IM -2202. Available in kit -form only, $179.95*. 

New Heath kit probe 
meter measures TV tube 
voltages to 40 kV... 

only $1795* 

TV tube voltage measurements are 
fast and easy with the IM -5210 Probe 
Meter. You just attach the ground clip to the 
TV chassis, place the probe tip against the tube's 
high voltage connector and switch on the meter. It's an 

easy kit to build, taking about an hour to assemble. With a kit -form 
price of $17.95*, it's just about the best high voltage measurement value on 

the market. Also available assembled, only $24.95*. 

Send for your free Heath catalogs 
The latest Heath/SchlumbergerAssembled Instruments Catalog 

features a complete line of high performance, low 
cost instruments for service and design applica- 
tions. Our '75 Heathkit Catalog describes the 
world's largest selection of electronic kits - in- 
cluding a full line of lab and service instruments. 
Send for your free copies today. 

HEATH COMPANY 

Dept. 24-06 
Benton Harbor, Michigan 49022 

Please send the 1975 Heathkit Catalog. 

HEATH 

Schlumberger 

Please send the latest Heath/Schlumberger Assembled Instruments Catalog. 

Name 

Title 

Company/Institution 

Street 

City State Zip 

*NAIL 
ORDER 

PRICES 6 

PRICED, F.O.B. 
WITHOUT NOTICE LSPECIFIC/TIOnS SUBJECT TO C 

TE-315A 
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that statement? 

ROHN 
MANUFACTURING 
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1) Remove the original coil L300 and discard. 2) Re- 
move capacitor C313 and install it across terminals C and B 
of the new coil (in parallel) on the coil form mounting lugs. 
3) Install the 220 pf capacitor in the board where the origi- 
nal capacitor C313 was located. 4) Adjust both top and 

To 
IC301 

A L300 

1 

To Q102 
Emitter 

t C310 
47pf 

C 

¿1m 

NEW CIRCUITRY 

Original 
C313 
47pf 

L300 
Top View 

bottom coils slugs for maximum undistored audio. Be sure 
to adjust on a weak signal by disconnecting antenna (or 
some equivalent). 

Receivers with Serial Numbers beginning 5V2T and 
higher were built with this modification. 

Color TV Chassis MUIncreasing Color Gain 

The color gain in the "C" and "L" chassis can be increased 
substantially by making the following production change. 

This production change was incorporated in all "CD" 
chassis starting with serial numbers 5S1P and later. 

Move the gray wire connected to the emitter of transistor 
Q301 on the IF board to the emitter of Q303. There is an 
unused hole at the end of the copper island to which the 
emitter of Q303 is connected. This step effectively adds 
another stage of chroma amplification. 

Check to insure the set does not exhibit a 920 KHz beat. 
Any 920 KHz beat problems should be corrected by adjust- 
ing the 41.25 MHz and 4.5 MHz traps. 

Color TV Chassis CD-Improved Video Response (Sharpness) 

If the TV set operates normally, but a critical customer 
may complain of poor focus or lack of detail, make the 
following changes. 

1) Optimize the focus, high voltage, brightness limit, and 
AGC adjustment. If minimal improvement is noted and 
customer is still dissatisfied, proceed to the next step. 

2) Replace capacitor C174 which is a 470pf, 10%, 500 volt 
capacitor with an EP22X5 680 pf, 10%, 500 volt capacitor. 

3) Remove resistor R176, an 18K, 1 watt resistor, and 
install a buss wire in its place. 

This change is incorporated in production starting with 
Serial Number 5R3T and higher. 

MAGNAVOX 

Color TV Chassis T989-Vertical-Output Failure 

Overtightening the mounting bolts on the vertical - out- 
put transistors can cause an intermittent or complete loss 
of vertical deflection in the T989 chassis. A hole in the 
collector tab of the transistors aligns with a hole in the heat 
sink and a bolt secures each transistor to the heat sink 
through these holes. Variations in transistor lead length 
sometimes caused intermittent lead contact in the transis- 
tor sockets. Therefore, the mounting holes in the heat sink 
were changed to slots, to allow each transistor room to seat 
well into its socket. Because of these mounting slots in the 
heat sink, it is now possible to overtighten the mounting 
bolts and bend the collector tab of the transistors enough to 



open the collector connection inside the transistor. The 
field solution for this problem is to add an aluminum 
washer (Part No. 101857-44) behind the transistors, be- 
tween the collector tab and the mica insulator. Use a small 
amount of silicon grease on both sides of the washer. This 
washer prevents the transistor's collector tab from bending 
when the mounting bolt is tightened. 

This solution also applies to a similar problem with audio 
drive transistors Q15 and Q19 in the R231 radio chassis. 

Color TV Chassis T981/2/1-CRT Burn Spots 

A burn may occur at the center of the screen on these 
chassis, if the high voltage is interrupted three or four 
times in rapid succession. Intermittent malfunctions in the 
horizontal circuitry are the type of malfunctions most 
likely to produce this symptom. The Horizonal 
Oscillator/Driver module contains a socket which mounts 
to stakes on the master PC board. Before replacing a 
burned CRT in these chassis, be sure to resolder these 
stakes to the master PC board. Other possibilities which 
can cause intermittent interruption of the high voltage are 
loose solder connections on the module socket or loose sol- 
der connections of components on the module. 

Tape Player Adjustments and Maintenance 

The most common service adjustments on a tape player 
are head height and azimuth. These adjustments should be 

ROLLER 

FLYWHEEL 

CAPSTAN 

made using a test tape. The illustration exaggerates an 
azimuth error in drawing A and a height error in drawing 
B. An azimuth error in head alignment reduces the high 
frequency response because the net effect is the same as a 
wider gap width in the head. The head azimuth adjustment 
is usually made to peak the output from a test tape as a 
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continuous high frequency tone is played. 
A misadjustment in head height causes crosstalk distor- 

tion. That is, the head picks up the signal from the adjacent 
track. In drawing B the head is too low for program one. In 
this case, some of program two would be heard in the out- 
put. The head height adjustment is usually made to peak 
the output from a test tape recorded on only one track. 

Another important adjustment is the cartridge pressure 
adjustment. This adjustment determines how hard the 
pinch roller is pressed against the capstan. If the pressure is 

too light, the capstan may slip on the tape and cause slow 
speed. If the pressure is too high, the capstan may be too 
hard to rotate or the cartridge may be difficult to remove 
from the player. 

One method used to adjust the cartridge pressure spring 
is to insert a cartridge into the player and attach a loop of 
electrical tape or packing tape to the cartridge directly 
opposite the pinch roller as shown in illustration. 

Hook a spring scale through the loop. While the tape is 
playing, pull on the scale and note the pull force necessary 
to distort the music. The cartridge pressure adjust screw 
should be adjusted to obtain a 3 to 5 pound pull force for this 
measurement. 

Other maintenance of a tape player generally includes 
cleaning, lubrication, belt replacement, and head replace- 
ment. Cleaning should be done with methanol alcohol (not 
rubbing alcohol) and a lint free cloth or swab. All surfaces 
which contact the tape should be cleaned, such as the head, 
track sensor switch, and capstan. Required lubrication on 
an 8 track tape player is minimal. Factory lubrication is 
usually sufficient. However, the capstan bearings and 
motor bearings can be lubricated with a drop of clear min- 
eral base oil (not common household oil). Excess oil should 

Affordable 
Portable! 

Measures: AC & DC Volts, 
AC & DC Amps, 
Resistance 

26 ranges 100 N.V resolution 
1200 Volt overload protection LSI for reliability 
Plug-in ICs for maintainability 
Rugged LEXAN® case Integral battery charger 
Weighs only 2 Lbs. (0.9kg) 

Model 2120, 
3V2 digit multimeter. 

ONLY $295. 
See your local United Systems representative for 

complete specifications. 

UNITED SYSTEMS CORPORATION 
918 Woodley Road. Dayton, Ohio 45403 
Ph 1513) 254-6251 Twx ,810) 459-1728 
a subsidiary of 

Monsanto 
DigTecm 
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be removed with methanol alcohol. Moving mechanical 
parts are lubricated with a light grease, such as Lubriplate. 
Ensure that no lubrication comes in contact with drive 
surfaces. 

The drive belt must be in good condition for proper opera- 
tion. A worn or stretched belt can cause slow or erratic 
speed which causes distortion. Replace the belt if it appears 
worn or stretched. Head replacement also is occasionally 
necessary. As the head wears, the high frequency response 
is reduced. A typical 8 track tape head should last approxi- 
mately 2000 playing hours. 

As the popularity and quantity of 8 track players in- 
crease, the service technician can expect to be servicing 
more of these products. Using his basic understanding of 
tape recording and becoming familiar with 8 track features 
such as cartridge construction, tape transport system, and 
tape player adjustments and maintenance, he can expect to 
successfully fulfill his service responsibilities with in- 
creased efficiency and profit. 

Color TV Chassis 1981/2/7-Power Supply Diode Failure 

Early production runs of this chassis series used 1 Amp 
power supply diodes (PN 530162-1). Two package sizes 
were used, one small and one large. However, both the 
small and the large 530162-1 diodes are electrically equi- 
valent and both are subject to early failure under stress 
conditions. For this reason, the power supply diodes were 
replaced with 3 Amp devices (PN 530180-1). The following 
steps will minimize power supply diode failure: 

1. Use the 3 Amp 530180-1 diodes as replacements. 
Whenever a defective 530162-1 diode is encountered, re- 
place all four power supply diodes with the 3 Amp devices. 
Use care when forming the diode leads. Some 3 Amp diodes 
were found to have failed due to fractures incurred during 
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the lead forming process. 
2. Ensure that the CRT filament leads are not dressed 

against the thermistor, RV200. 
3. Always use an isolation transformer when servicing. 

Color TV Chassis 1995-Audio Pop at Turn Off 

The initial production of the T995 chassis uses a Sound 
module, Part No. 703727-1, which contains two IC's. When 
using this sound module an audio "pop" may occasionally 
be heard in the speaker when the set is turned off, with the 
volume at minimum. The loudness of the pop varies and 
will not be heard every time the set is turned off. The 
symptom can be eliminated by adding a series RC network 
across the AC switch. Use a 22 ohm, '/2w resistor and a .047 
mfd, 150 VAC capacitor (Part No. 250661-4770). 

Star TV Systems - Rapid On Off Operation 

When a STAR set is turned Off and then On again several 
seconds later, the channel which was last selected will 
reappear. However, if the unit is turned Off and On again 
very rapidly, the station may be detuned. To regain the 
original channel, reselect the channel or turn the set Off for 
several seconds and then back On. This condition is normal. 

Color TV Chassis 1960 - Vertical Jitter 

This B/W chassis may exhibit vertical jitter due to distor- 
tion of the vertical sync pulses in the Video IF module. The 
module can be modified by connecting the ground lead of 
capacitor C10 directly to the ground lead of capacitor C12. 
To modify the module: 

1. Remove the electrolytic capacitor, C10. 
2. Install a new axial lead type 10 mfd 25 v electrolytic 

capacitor to the foil side of the module PC board. PN 
270117-1135 is a 35 v 10 mfd axial lead capacitor which 
may also be used. Solder the negative lead of the new 
capacitor directly to the ground lead of C12. Connect the 
positive lead to the original C10 positive connection. 

Production is now using 703428-7 Video IF module. The 
new module does not require modification. 

ZENITH 
Color TV Chassis 17/19EC45-Improved Horizontal Turn - Off Characteris- 
tics 

In some receivers a bright vertical spot could be seen on 
the screen as the receiver is turned off. This could be caused 
by the horizontal scan decaying at a faster rate than the 

CHANGE ON HORIZONTAL OSCILLATOR 
TO IMPROVE TURN OFF CHARACTERISTIC 

+ 24V 

L212 L 212 
663UH C226 663 UH 
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MODULE MO19171 
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vertical scan. A 103 - 142 diode was added as shown in the 
illustration to insure the 100 mfd capacitor (C226) dis- 
charges into the module rather than into the 24 volt supply, 
increasing the decay time of the horizontal system. 
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NEW PRODUCTS 

POWER SUPPLY 129 

A solid state power supply which 
enables you to enjoy your automotive 
stereo tape player, CB rig, etc. at home 

is introduced by Eico Electronic In- 
strument Co. Inc. The Model 1040 
Power Supply enables operating 12 
VDC electronic equipment from 120 
VAC lines. The unit makes it possible 
to check out equipment on the test 
bench before actually installing it in 
your car or on your boat. It can also be 
used as a battery charger for 12 - volt 
batteries. It provides an output of 12 
VDC at 4 amps continuous. Price is 
$19.95. 

DIGITAL VOM 130 

A solid - state digital VOM designed 
and engineered for a broad spectrum of 
measuring and testing applications is 
introduced by Simpson Electric Co. 
The Model 360 VOM has a 3'/2 digit, 
non - blinking, 0.33 - inch LED display 
with bright red numerals. Polarity 
selection is automatic, with an ap- 
propriate "+" or "-" indication. Over - 
range indication also is automatic. An 

overrange measurement will cause 
the lower half of the "1" to flash while 
the remaining three digits register the 
amount of overrange, linear to 250 
counts beyond maximum. An analog 

indicator, located just beneath the di- 
gital display, is useful for quickly 
scanning nulls and peaks. The in- 
strument features 29 AC, DC and re- 
sistance ranges, including "low - 

power ohms." An analog output jack 
on the front panel makes it easy to 
interface with recorders and other in- 
struments. Maximum full - scale re- 
sponse time to within rated accuracy is 
two seconds on DC, five seconds on AC. 
The VOM operates from rechargeable 
batteries or AC line. 

VHF/FM ANTENNA 131 

A new Permacolor VHF/FM outdoor 
antenna, specifically engineered for 
deep - fringe situations, has been an- 
nounced by RCA Parts and Acces- 
sori°s Division. The Model 3BG37 was 
designed for deep fringe VHF color 
and black and white TV and FM recep- 
tion. Its perma - tuned circuits provide 
full range VHF reception, which is 

maintained throughout the life of the 
antenna by means of solidly riveted 
permanent connections of flexible 
aluminum between elements and feed 
lines. The antenna is coated with a 
blue and gold finish for long - lasting 
weather protection. It also has RCA's 
special polypropylene insulators, V - 

shaped mast clamps and FM reception 
control elements. The antenna in- 
cludes eight FM reception control 
elements and 37 perma - tuned cir- 
cuits, each active on one or more of the 
VHF bands. It measures 203 inches 
overall length and 108 inches wide 
and a turning radius of 117 inches for 
rotation. It is constructed with a dou- 
ble boom for strength and rigidity. 
Price is $95. 

VHF ANTENNA CIRCUIT 
INDICATOR 132 

A new automatic indicating device 
designed to warn VHF communica- 
tions equipment operators of antenna 
problems is announced byAscomElec- 
tronic Products, a division of The An- 
tenna Specialists Co. Recognizing the 
fact that mobile communications an- 
tennas are often subjected to some de- 
gree of damage, and that the problem 
is usually not immediately detected by 
the operator, the indicator, Model 
ASM 104, fills the need for an alerting 
device. It also helps prevent damage 

to equipment by eliminating long 
periods of transmission into extremely 
high VSWR. The antenna circuit indi- 
cator is designed for easy mounting 
under the vehicle dash. Two lights are 

used to give the operator instant indi- 
cation of the system's operation. When 
transmitting, one light indicates the 
normal condition of RF power being 
transmitted, the second indicator 
light, showing reflected RF power, 
alerts the operator to antenna prob- 
lems that could affect communications 
capability. The unit requires 10 w or 
more of RF energy and operates over a 
frequency range of 144 -174 MHz. It is 
installed in the antenna line. 

NUTDRIVERS 133 

Four styles of magnetic fixed - 

handle nutdrivers, each in two sizes, 
are available from Xcelite. The 
magnetic line also includes two sizes of 
interchangeable shanks which fit all 
their Series 99 handles, both regular 
and ratchet types. The permanent al- 
nico magnet in the insulated socket 

holds fasteners firmly for easy, one - 

hand driving or retrieving upon re- 
moval. Styles range from a 31/2 inch 

BUY AMP' 
WIRE TAPS 
BY MAIL 
Tap in 15 sec- 
onds, with 
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only. UL Listed. No 

cutting, stripping. 
soldering, taping. Wire 

range: 14, 16, 18 AWG 
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Send $1.00 for generous trial 
package of AMP Wire Taps. 

We'll include new AMP mail-order 
catalog free. Describes several hundred 
electrical items for servicemen. Order 
from: Tap, Dept. 5006, 

AMP Special Industries, 
Valley Forge, PA 19482. 

AMP is a trademark of AMP Incorporated. 
Offer expires 
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SPECIAL H. INDUSTRIES 
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Automatic zeroing 
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MOS/LSI construction 
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Programmable decimal point 

Fully protected input 
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Current measurement 
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Overload and negative indication 
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overall midget pocket clip to a super 
long 203/4 inch driver, all in 1/4 inch and 
5/16 inch hex openings. Intermediate 
lengths are 7 inches and 10 inches. 
The comfort - contoured plastic han- 
dles, color - coded red or amber for easy 
hex opening identification, are de- 
signed for maximum torque with 
minimum pressure. 

TOOL CASE 134 

Platt Luggage, Inc., has introduced a 
new Tool Case Model 610, which is 
strong, lightweight, and practical, 
plus a five year guarantee on the case 
and pallets. The pockets on the pallet 
are molded without any seams, 
stitches or rivets to form a one - piece 
unit. The case itself is built of Platt's 
softside with a unique, new construc- 

tion and combines the rugged light- 
weight qualities of their molded cases 
with the rich looks of a soft case. It has 
a skin of belting leather brown ex- 
panded vinyl backed with nylon and 
Texon, reinforced by a thick layer of 
ABS Thermoplastic. 

RECHARGEABLE SOLDERING STATION 
135 

Ungar, Div., of Eldon Industries, 
Inc., announces the availability of a 
portable rechargeable soldering sta 
tion. The design of the iron allows the 
operator unrestricted freedom for 
hard - to - reach intricate assemblies 
and repair. The No. 194 Soldering Sta- 

tion consists of a rechargeable iron, 
which is nickel cadmium battery pow- 
ered. Two interchangeable tips and 
charging holder with tip cleaning 

sponge receptacle. The. unit is a well 
balanced lightweight pencil iron, with 
indicator light, convenient easy touch 
operating trigger control with inter- 
lock "off" switch. The built - in lamp 
illuminates the tip and work area. 
Two quick heating, interchangeable 
element tips are available, pretinned 
in chisel and micro spade configura- 
tion. The complete station is molded in 
high impact plastic and is rated at 120 
volts AC input, 3.2 volts AC at 120 ma 
output. 

ANTENNA TOWERS 136 

A new line of antenna towers is in- 
troduced by Jerrold Electronics. The 
line includes three <:. 
series of towers. The 
top of the line is the 
QDMX series of six 
complete nested tow- 
ers, ranging in height 
from 28 to 68 feet and 
are made for installa- 
tion on a concrete 
base. The towers are 
made sturdy by open 
channel leg construc- 
tion. All sections are 
made of 12 to 16 
gauge, galvanized 
steel. Each section is 
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4213 N. UNIVERSITY AVE. SAN DIEGO CALIF. 92105 

Same Low Price * Bargain Tools 

East or West Coast! * Transistor Tester 

* Technician's Library 

ONE YEAR 
GUARANTEE 

INDIVIDUALLY 
BOXED 

5 DAY MONEY 
BACK OFFER 

LAB TESTED USED 

SEND FOR FREE 

NEW 48 PAGE 

COLOR CATALOG 
* Dumont Picture Tubes 
* Diodes-Transistors-Kits 
* Tube Cartons 

SPECIAL 
OFFER 

ON ALL ORDERS 
OVER $10.00 

PER TUBE 
n 

FROM THIS LIST 

6AG5 6CB6 
6AU6 616 
6AX4 6SN7 

Your Order FREE if Not Shipped in 24 Hours 
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For Those Who 
Won't Use Thick 
Tuner cleaners 

Wet Shea nt 
Dry Lubricant 
ne Abrasives 

KEEP AWAY FROM CetiL. .t 

Ì.. See side panel for precw' 

A DOUBLE 
BREAKTHROUGH 
* First . . . it's a premium 

cleaner/lubricant that won't 
collect dust (spray some on 
your finger, it's slick but not 
sticky). 

* And ... it's only $2.69 for 
12 ounces (the same price 
you'd expect to pay for 8 
ounces). It's short and fat 
and fits in your caddy. 

You know it's better 
because it's from 

TECH 
SPRAY 

where we find solutions for your problems. 

cross braced, with sections and braces 
riveted together and do not require 
guy wires. The QDME series of towers 
is somewhat similar to the QDMX 
line, but not as large. The towers are 
available from 14 to 52 feet and are 
made to be bracketed against the 
house. The final series in the line is 
called the Golden Nugget series, using 
spot welds to join the cross braces to 
the tower legs. The legs of the towers 
are made of 16 gauge by 1'/4 inch pre - 
galvanized steel. The tower is also 
supported by house brackets and each 
section is ten feet high. 

MATV TAPS 137 

ACA has added three new MATV 
products to its line to simplify installa- 
tion of MATV systems. The drop taps, 
Models DT100, 200 and 300, allow the 
system designer to lay out trunk lines 
in a straight line and operate outlets 
in remote or other locations with 
feeder lines instead of wiring in and 
out of each outlet. This arrangement 

reduces the amount of cable used and 
the losses involved with excessive 
cable. The drop taps also have variable 
isolation, eliminating the stocking of 
different values and simplifying the 
figuring of losses in a system. The 
DT100 furnishes one drop, the DT200 
two drops, and the DT400 four drops. 
All models are 82 channel and have 
low insertion loss. 

DIGITAL MULTIMETER 138 

MOS circuitry is used throughout 
Philips new multimeter to combine 
low cost with high reliability and ac- 
curacy. To make the lifetime accuracy 
as high as possible, the Model PM2522 
multimeter uses an analog - to - digital 
conversion technique which elimi- 
nates the need for filters and rejects 
series - mode signals down to 0.1% of 
their original value. The 31/2 - digit 
LED display is easy to read and has an 
automatic decimal point as well as po- 
larity and overrange indication. All 
functions and controls are push - but- 
ton selected and there is no need for 

More 
chances 
to be 
right 

Thousands more 
cross references 

Transistor kit 
for foreign sets 

Replacement 
amplifier modules 

All the help you need 
at your authorized distributor 

Tube Products Department 
General Electric Company 
Owensboro, Kentucky 42301 

GENERAL ELECTRIC 
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need belts? 

DEALERS WANTED 

We've thousands in stock 
Ready for immediate shipment! 
Belts for over 1800 makes and 
models of tape recorders, projectors, 
dictating machines, video recorders 

. . . and our simplified cross 
reference system makes it easy for 
you to order. Drive tires, wheels, 
phono idlers also listed. On most 
items we can ship the same day. 
Call or write today for your free 
catalog/cross reference chart. 
PROJECTOR -RECORDER BELT CORP. 

319 Whitewater St., Whitewater, 
Wisconsin 53190 414/473-2151 
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Want to cut out a career as a 
two-way radio 

technician? 
MTI offers the only training for 

professional FM two-way radio 
available. Qualified 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, for only 
$345. 

Name 

Address 
City/State/Zip 

I am a veteran or serviceman 
on active duty. 

MT/ 
formerly 

MOTOROLA TRAINING 
INSTITUTE 

College Hill. Summerdale. Pennsylvania 17093 r 
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lead changing when going from vol- 
tage to resistance measurements. Up 
to 1000 volts can be applied to the vol- 
tage ranges while the current ranges 

are fuse - protected. The DC voltage 
range is 200.0 mv to 1000 v; AC vol- 
tage 200.0 mv to 600 v; AC/DC current 
ranges 200.0 µa to 2 amp and resis- 
tance ranges 200.0 ohm to 20 ohm. 
Frequency range is 30 Hz to 30 KHz. 
Price is $335. 

UNIVERSAL COUNTER 139 

Systron - Donner announces the in- 
troduction of a new precision 50 MHz 
Counter - Timer, Model 6250A, that 
combines both low cost with high per- 
formance features. The instrument 

Manor 

performs frequency, multiple period, 
time interval, ratio, and totalizing 
measurements. It includes an auto - 
ranging function that selects a max- 
imum display resolution, both preset 
and manual trigger level selection, 
leading zero suppression, 25 mv RMS 
input sensitivity, an 8 -digit display, 
and BCD output of all measurements. 
Each input channel has selectable at- 
tenuator and slope controls. Price is 
$740. 

SOLDER 140 

Multicore Solders has introduced 
HMP alloy, a specially formulated 
high melting point solder for applica- 
tions where soldered components are 
subjected to relatively high tempera- 
tures during their working life. It also 
prevents reflow where multiple joints 
must be made close to each other. Al- 
loyed of 5% tin, 93.5% lead, and 1.5% 
silver, the solder has an exceptionally 
high creep strength both at normal 
and elevated temperatures. It also has 
much greater overall strength at all 
temperatures than low content tin al- 
loys because of the silver addition. A- 

1975 

vailable with five - cores of rosin flux 
wire solder, MHP has a melting temp- 
erature range of between 565° and 
574°F and is considered a eutectic 
alloy for all practical purposes. 

141 
VHF SINGLE CHANNEL AMPLIFIER 

The Finney Company has added to 
its Greenline MATV product line, the 
Model G-120, VHF Single Channel 
Pre - Strip Amplifier. It is designed to 
be placed directly ahead of a single 
channel distribution amplifier to in- 
crease an otherwise "weak signal", to 
a level useful to the distribution 
amplifier. Quite often, even though 

the weak signal is pre - amplified at 
the antenna, there is not enough sig- 
nal available at the input of the single 
channel distribution amplifier, to 
achieve maximum output or to main- 
tain AGC regulation. This amplifier 
with its 30 dB gain and 1 volt 
maximum output will provide the 
'single channel distribution amplifier 
with more than sufficient signal to 
overcome the problem. 

.11111M1VLE'D ' . . 

T'EL1a11VtE.:. 
. 

for down to earth 
systems reliability. 
75-300 ohm Matching 
Transformer #2500 
offers you: 

Miniaturization 
* Printed Circuitry f 3 Capacitors 

Totally Shielded 
Network and Housing 
No call backs. 

From RMS, maker of 
the "Non-Corrodables" 

1 

Systems Equipment 
L 

RMS ELECTRONICS, INC. 
50 Antin Place, Bronx, N.Y. 10462 
Tel. (212) 892-6700 

...for more details circle 123 on Reader Service Card 



STACKING TV ANTENNAS 
continued from page 21 

tenna output to the 75 -ohm coaxi- 
al cable. 

If you choose to use the T -28M or 
some other matching transformer, 
correct phasing on the 300 -ohm 
side must be observed. The easiest 
way to do this is to measure for 
continuity between the threaded 
(shield) portion of the coaxial con- 
nector and one conductor on the 
300 -ohm side. The conductor thus 
determined should then always be 
connected to a corresponding, 
right or left, screw terminal on 
each of the identical antennas for 
in -phase connections, or reversed 
for out -of -phase connections. 

The effect of incorrectly phased 
horizontally stacked antennas is 
illustrated in Fig. 11. 

BEYOND DUAL OR QUAD STACKS 

Not much improvement in 
eliminating ghosting or man- 
made noise is gained by stacking 
more than two antennas horizon- 

tally or two vertically. If more 
than two in either direction seems 
to be required, then the advice of 
an experienced TV antenna in- 
staller or antenna engineer should 
be sought. 

There are techniques other than 
conventional stacking that can 
reduce TVI. Stagger stacking, 
tri -stacking, and phasing har- 
nesses can be useful, but all re- 
quire a high level of knowledge 
and experience. 

One source of such help or ad- 
vice is the technical staff of an an- 
tenna manufacturer such as the 
Winegard Company. They might 
have a special antenna design 
(called an area special) which will 
overcome the particular problems 
in your area and, if not, they might 
be willing to help you or a 
Winegard dealer/installer in your 
area "design" a special antenna 
array which will solve the prob- 
lem. 

MEDICAL ELECTRONICS 
continued from page 32 

only 500-KHz bandwidth, but 
greater bandwidth won't hurt 
anything. One scope feature that 
is needed for field servicing is 
portability. Most operating room 
monitor scopes must be mounted 
higher than five feet off the floor to 
prevent explosion of the flamma- 
ble anesthesia gases which are 
sometimes used. The first time 
you try balancing your 35 -pound 
"portable" (portable by virtue of a 
plastic handle) scope while trou- 
bleshooting perched on a step lad- 
der, you will understand the wis- 
dom of one of the new, truly porta- 
ble, AC/battery type scopes now 
available from several test in- 
strument manufacturers. Such in- 
struments also offer the advan- 
tage of fitting inside a tool caddy, 
and they can be supported by a 
strap around your neck while you 
climb up to service an operating 
room monitor scope. 

Back at the shop, you will need a 
function generator capable of at 
least sine- and square -wave out- 
puts down to 1 Hz. Although you 
can buy any number of multi - 
featured, expensive function 
generators, an instrument such as 

the Heath IG -18 is sufficient, and 
relatively inexpensive. Fig. 13 
shows several handy circuits for 
reducing function generator out- 
put to the levels required by medi- 
cal instruments. 

Two special test instruments 
needed for medical electronics 
testing are a defibrillator tester 
(refer to defibrillator manufactur- 
ers) and an ECG waveform 
simulator. My personal preference 
of the latter type of instrument is 
the Park -Davis Model 3150 
(Parke -Davis Medical Instru- 
ments, Bear Hill Rd., Waltham, 
Mass.), because its size and shape 
fit easily into a back pocket or a 
corner of a handy brief -case -type 
tool box. 

IT MIGHT BE FOR YOU 

Medical electronic servicing is a 
growing but relatively new field 
which offers enterprising and 
competent servicers a profitable 
alternative to consumer elec- 
tronics. Ten years from now it 
might be saturated with competi- 
tion. Today, though, its a "ground 
floor" opportunity that at least de- 
serves serious consideration. 

NATION-WIDE 
o 

TUBE & TRANSISTOR CO. 

OUR 22nd MAIL ORDER YEAR 

ANNOUNCING A MAJOR 
PRICE BREAK-THRU 

TRANSISTORS 
& RECTIFIERS 

3 prices only for all transistors and rectifiers 
listed below! Types include domestic and 
Japanese general purpose parts. We also 
stock zener diodes in all voltages as well as 
most any transistor or rectifier on today's 
market. Write, wire or phone for immediate 
price quotations. 

Order Now from This Sample Listing 

5c each $12. per 1 00 assorted 
2N2711 
2N2712 

2N3396 
2N3397 

253844 
253844A 

2N3900 2N5356 
2N3900A 2N5365 

2N2713 253398 2N3845 2N3901 2N5366 
2N2714 253402 253845A 2N4424 2N5367 
2N2923 2N3403 253854 2N4425 2N5418 
2N2924 2N3404 253854A 2N5172 255419 
2N2925 2N3405 2N3855 255232 255420 
2N2926 253414 253855A 255232A 255998 
2N3390 253415 2N3856 255249 2N5999 
2N3391 2N3416 253856A 255249A 256008 
2533914 2N3417 253858 255309 2N6009 
253392 2N3662 2538584 255310 256076 
2N3393 2N3663 2N3859 2N5311 
253394 253843 2538594 2N5354 
253395 253843A 2N3860 2N5355 

59c each $50. per 100 assorted 
2N404 2N6126 TIP125 25C789 ECG198 
254044 256288 TIP126 2SC790 ECG210 
2N1303 256290 TIP127 2SC1061 ECG211 
251305 256292 SK3041 2SC1173 ECG5400 
2N1307 255060 SK3054 2SC1377 ECG5401 
251309 2N5061 SK3084 2SC1410 ECG5402 
252646 255062 SK3119 2SC1419 ECG5403 
252647 255063 SK3120 2SC1514 ECG5404 
2N1671 2N5064 SK3121 2SC1516 ECG5452 
2N1671A TIP29A D40C 2SC1517A ECG5453 
2N5294 TIP30A D40D 2SD234 ECG5454 
255296 TIP31A D4OE 2S0235 ECG5455 
2N5298 TIP32A D40K ECG113 ECG5456 
2N5490 TIP41A D40N ECG114 ECG5457 
2N5492 TIP42A D4OP ECG115 ECG5461 
2N5494 TIP47 D41E ECG118 ECG5462 
255496 TIP48 D41K ECG119 ECG5463 
2N6099 TIP49 D42C ECG120 ECG5465 
2N6101 TIP50 D42R ECG152 ECG5631 
2N6103 TIP110 D43C ECG153 ECG5632 
2N6107 TIP111 2SA743 ECG166 ECG5633 
2N6109 TIP112 2SA489 ECG167 ECG5634 
256111 TIP115 2SA490 ECG168 ECG5635 
2N6121 TIP116 254671 ECG169 ECG5636 
256122 TIP117 2SA671K ECG171 ECG6406 
2N6123 TIP120 2SA755 ECG186 ECG6407 
256124 TIP121 2SA779K ECG187 ECG640S 
256125 TIP122 2SA7S0A ECG196 

$1.49 each$140. per 1 00 assorted 

ECG5480 ECG5491 ECG550S ECG5526 ECG5652 
ECG5481 ECG5492 ECG5506 ECG5527 ECG5660 
ECG5482 ECG5494 ECG5507 ECG5640 ECG5661 
ECG5483 ECG5500 ECG5521 ECG5641 ECG5662 
ECG5484 ECG5501 ECG5522 ECG5642 ECG5663 
ECG5485 ECG5502 ECG5523 ECG5643 ECG5664 
ECG5486 ECG5503 ECG5524 ECG5650 ECG5665 
ECG5487 ECG5504 ECG5525 ECG5651 ECG5666 

Above parts are new, unmarked, and code - 
dated. All are guaranteed for 1 year. Money 
back in five days if not completely satisfied. 

FREE BONUS 
Handy Pocket Cal- 
culator valued at 
$25.00 with every 
order of $99 or 
more from this ad! 

SPECIAL FREE BONUS 
Replacement Guide & In- 
dex covering over one 
hundred thousand tran- 
sistor types sent free 
with every order of $15 
or more from this ad! 

YOUR ORDER FREE IF NOT SHIPPED 
IN 24 HOURS 

TERMS: All orders shipped prepaid. No mini- 
mum order. Send check or money order. Add 
$1.00 for handling on orders under $9. Ca- 
nadian and Foreign orders add approx. post- 
age. 25% deposit on COD's! 

NATION-WIDE° 
TUBE & TRANSISTOR CO. 

1275 Stuyvesant Ave., Union, N.J. 07083 
Tel: (201) 688-1414 Dept. ET6 
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CLASSIFIED 
RATES: 354 per word: 45¢ per word Bold Face 
Type. Add $3.00 if you wish Box Number. Minimum 
$10.00 charge. Classified Display Rate billed 
$40.00 per inch, 1 inch minimum. Remittance must 
accompany order. Mail ad copy to: Roz Markhouse, 
ET/D, 757 3rd Ave., N.Y., N.Y. 10017. 

Business Opportunities 

ELECTRONICS/AVIONICS EMPLOY- 
MENT OPPORTUNITIES. Report on jobs 
now open. Details FREE. Aviation 
Employment Information Service, Box 240 
Y, Northport, New York 11768. 

FOR SALE 
Established Television Sales and Service 
Business located in the growing Front 
Range area of Colorado. For further infor- 
mation write: S. Ellis, P. O. Box 1947, 
EVERGREEN, Colorado 80439. 

FOR SALE 
Established Radio & TV Sales andService 
in Sunny Arizona. Retiring. P.O. Box 236, 
Mesa, Arizona 85201. 7/75 

BUSINESS FOR SALE: TV Sales and 
Service-Zenith franchise. Northwest Il- 
linois (Galena). Modest inventory. Doug 
Hilby, 2276 Woodlawn Street, Dubuque, 
Iowa 52001. 

For Sale 

HARD - TO - FIND TV & RADIO PARTS 
NEW AND USED. ASK ANYWAY CMC 
4329-4 WOODMAN, SHERMAN OAKS, 
CA. 91423 8/75 

POWER AMP modules: Direct - coupled 
Op -Amp design produces 50 watts rms, 
10hz-100khz, negligible distortion. Re- 
quires simple power supply. $28; 2/$54 ppd, 
or send for specs. R. Brown, 1233 Somerset 
Dr., San Jose, Calif. 95132. 

TV & RADIO TUBES .36¢ EA!! 
Send for free color parts catalog. 
Your order free if not shipped in 24 hours. 
Cornell Electronics 4215-17 University 
San Diego California 92105 TF 

CANADIANS SAVE BIG MONEY! 
SURPLUS, CLEAROUTS AND BANK- 
RUPTCY INVENTORIES. HIFI AND 
PARTS. CATALOGS $1.00. ETCO-D, 
ELECTRONICS. Box 741, MONTREAL 
H3C 2V2. 4176 

BURGLAR ALARM DIALING UNIT 
automatically calls police or any number. 
$29.95. Easy to program and easy to install. 
Free literature. S&S Supply, Box 12375E, 
North Kansas City, Mo. 64116. 6/75 

TUBES receiving, factory boxed, low 
prices, free price list. Transleteronic, Inc. 
1365 39th St., Brooklyn, N.Y. 11218A, 
Telephone; 212-633-2800. 8/75 

RADIO & T.V. TUBES - 36 cents each. 
Send for free Catalog. Cornell, 4215-17 
University, San Diego, Calif. 92105. 2/76 

For Sale: Used picture tube rebuilding 
equipment, complete-and equipment for 
laminating and delaminating face plates, 
and supplies. Escom Pack Sr., Paver 
Barnes Road, Marysville, Ohio 43040. 
(513) 642-7161. 8/75 

CHEMTRONICS CHEMICALS* Whal 
Soldering Irons and Heat Guns* Transis- 
tors, Diodes, Resistors, etc. For the techni- 
cian or the do it yourselfer. Distributor 
Prices. Send 25¢ for catalogue BOX 100 
ETD 7/75 

UNUSUAL SURPLUS, CLOSEOUTS 
AND PARTS CATALOG. RUSH $1. 
ETCO-4 ELECTRONICS. Box 741, 
MONTREAL H3C2V2. 2/76 

DYNACO-A-R, transistors, repairs- 
boards & units, speaker service. Send 
for prices and details: BEAR ELEC- 
TRONICS, 177-ET-Hillcrest Road, Mt. 
Vernon, NY 10552. 

Help your 
Heart... 
Help your 
Heart Fund 
American Heart Association 

r - 

send a message... 
...write here. 

1. Number of insertions: (circle) 1 2 3 6 12 
2. Start with (month) issue (Copy must be in by 1st of month preceding) 
3. Amount enclosed: $ 
PAYMENT MUST ACCOMPANY ORDER WE'LL BILL RATED FIRMS NO AGENCY COMMISSION 

NAME COMPANY 

STREET 

CITY STATE ZIP 

MAIL COPY FOR AD(S) TO: ROZ MARKHOUSE, Electronic Technician/Dealer, 757 Third Ave., New York, N.Y 10017 

L 
RATES: 35« per word; 45« per word Bold Face Type. Add $3.00 if you wish Box Number. 

Minimum $10.00 charge. Classified Display Rate billed $40.00 per inch, 1 inch 
minimum. 

ELECTRONIC 
TECHNICIAN/DEALER CLASSIFIED 
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How 
to. 

future 
shock. 

Tomorrow won't take care 
of itself. And, deep down, 
you know that. So you'd 
better do something about 
your future money needs 
today. 

There's a painless way. 
Simply start building your 
nest egg a little at a time. 
It's easy when you buy U.S. 
Savings Bonds through the 
Payroll Savings Plan where 
you work. 

You can save as little or as 
much as you want. Just 
specify the amount. And 
it'll be set aside from your 
paycheck and used to 
buy Bonds_ 

Then, when the future 
arrives, you'll be better fixed 
to face it. Because Bonds 
are the best shock absorber 
around. 
Now E Bonds pay 6% interest when held to 
maturity of 5 years (4't% the first year!. 
Bonds are replaced if lost, stolen or destroyed. 
When needed, thew can be cashed at your 
bank. Interest is not subject to state or local 
income taxes, and federal tax may be 
deferred until redemption. 

Take 
stockinAmerica. 

Join the Payroll Savings Plan. 

. o,c""'Ya`ai 

Manuals and Periodicals 

MANUALS for Govt. surplus radios, test 
sets, scopes, list 50e (coin). BOOKS, 7218 
Roanne Drive, Washington, DC 20021 

NEW CANADIAN MAGAZINE. "ELEC 
TRONICS WORKSHOP. $5.00 YEARLY. 
SAMPLE $1.00. ETCO-C, Box 741, 
MONTREAL H3C2V2. 2/76 

HEAR POLICE/FIRE Dispatchers! 
Catalog shows exclusive official direc- 
tories of "confidential" channels, re- 
ceivers. Send self-addressed stamped 
envelope. Dealers wanted. Communi- 
cations, Box 56 -ET, Commack, NY 
11725. 1176 

EVERYTHING you always wanted to 
know about service contracts, but 
didn't know who to ask. "THE SER- 
VICE CONTRACT COOKBOOK" only 
$15.00 postpaid when you ask 
NATESA, Dept. SC, 5908 S. Troy, 
Chicago, IL 60629. 

Educational Courses 

REPAIR TV TUNERS - High Earnings; 
Complete Course Details, 12 Repair Tricks, 
Many Plans, Two Lessons, all for $2. Re- 
fundable. Frank Bocek, Box 3236, Ent., 
Redding, CA 96001. 

TECHNICIANS: Learn advanced elec- 
tronics and supporting subjects, and earn 
college degree by correspondence. Free 
brochure. Grantham Electronics Engineer- 
ing School, 2000 Stoner Ave., Los Angeles, 
CA 90025. 

UNDERSTAND digital electronics- 
calculators, microprocessors, clocks. 
New programmed learning courses. Design 
of Digital Systems, 6 volumes, only $14.90. 
Digital Computer Logic, 4 volumes, $9.90. 
Both $19.90. Unconditional refund if 
dissatisfied. CAMBRIDGE LEARNING 
ENTERPRISES, Box 428, FDR Station, 
New York, NY 10022. 7/75 

CONVERT any transistorized TV tuner 
to a tuner substituter. Plans $2.00. $35.00 
for completed and tested super substituter. 
RADIO TELEVISION TRAINING, 
Box 279, RE -35, Syracuse, NY 13206. 6/75 

Construction Plans 

Complete Construction Plans - TELE- 
PHONE: Answering Device, Automatic 
Dialer, "Black Boxes," Call Diverter, Call 
Limiter, Conference Bridge, Central Dial 
Exchange, Melodic Ringing, Recorder - 
Actuator, Remote Control, Schematics, 
Speakerphone, Telelink Burglar Alarm, 
Voice Scrambler, $3.00 each. ELEC- 
TRONIC: Biofeedback Conditioner, Hor- 
ticulture Stimulator, Multifrequency En- 
coder Network (Speeds telephone calling 
100%!). $5.00 each. ONE YEAR SUB- 
SCRIPTION to Telephone Electronics Line 
(TEL) $6.00. "The Legal Aspects of Inter- 
connection" book, $29.95. All of the con- 
struction plans above plus a one year sub- 
scription to TEL $29.95. TELETRONICS 
COMPANY OF AMERICA, 22035 Bur- 
bank Blvd., Suite 122, Woodland Hills, 
Calif. 91364. 2/76 

National 
Safety 
Council 
If you don't like 
thinking about safety, 
think where you'd be 
without it. 

SPECTACULAR MUSIC PATTERNS 
on your color television from audio 
amplifier. Easy. Won't affect television 
operation. "TELEVISION COLOR 
ORGAN" plans, $5. ELECTRONIC AIR 
CLEANER from old television high volt- 
age. Plans $4. Malvern Electronics, 
Box 338E, Malvern, Ohio 44644. 6/75 

WHY BUY A CRT RESTORER? If you 
have a B&K 465 or 466 rejuvenator, 
convert it to a CRT RESTORER. For 
information James R. Chancellor, 1708 
Edgerly Avenue, Albany, GA 31707. 7/75 

Wanted 

WANTED: PICTURE TUBE REBUILD- 
ING EQUIPMENT used or new. Call or 
write Atoll TV, 6425 W. Irving Park, 
Chicago, Illinois 60634. (312) 545-6667. 
Evenings until 11 PM call (312) 235-0420. 

8/75 

telephone anteater 
COMPLETE 

INSTRUCTION PLANS 
TELEPHONE PLANS: SOoo each. 

Answering Device, Amniotic Dialer, "Bled Box". Call Diverter, Call Limiter. 
Co.ferenee Bridge, Camel Dial Exchange, Melodic Wootton Generator. 
Recorder Actuator, Remote Control, Sammie', Speakerphone, Telelink 
Burglar Akre, Voice Scrambler, Dial/Tone Converter, Tome/Dial Converter 

MISC. PLANS: Shoo each. 

Biofeedback Conditioner, Mdiifrequeney Encoder Network, Hortieuhur, 
Stimulator, Dodecahedra. Speaker Enbar, Photographic Pilo, Camera. 

ALL OF THE CONSTRUCTION PLANS ABOVE 81.4.N5 AIBMAH.FD. 

Ise," 
LEARN THE SECRETS -,, 

OF YOUR TELEPHONE ° 

EI Ctnekit gr.+ 

.......47. dp. 

Hare ,on r,er .ordered .hat he, behind that telephone dial' Now you no 
learn the tricks of the telephone trade. Go the imide story of tekphone 
systems-their quirks and flaws, and remaio op to date on vital afflatus 
vithi the telephone indoor, TELEPHONE ELECTRONICS LINE i indoor, 
publication designed for the telephone enthusiast. Phone Phreak, ad 
experimenter. containing interesting article which offer a wealth of hard to 

find information. Teeh.ical theory is also discussed...ono the fallowing items: 

Current News Items Code Numbers 
Illustrations Games Facts Plans 
Projects History Comics Stories 
Facts prieviously Tel. Co. confiden- 

tial is now published in TEL! 
O,, year s.bseriptio, rue: U.iled Sum S4.00, Candia t font. Moo. 

ALL OF THE CONSTRUCTION PLANS ABOVE PLUS A ONE YEAR SUB- 
SCRIPTION TO TELEPHONE ELECTRONICS LINE: Sap.S AIRMAILED. 

TN LEGAL ASPECTS 
IF NRECNIECT1N 

fa9AS AIRMAILED. 

The complete reference book to your 
LEGAL RIGHTS as a telephone sub- 
scriber. Study toll evasion, tariffs. 
wiretapping, customer provided equip- 

ment, and many more! 
ALL OF THE CONSTRUCTION PLANS ABOVE AND A ONE YEAR SUBSCRIPTION 
TO TEL PLUS "THE LEGAL ASPECTSOF INTERCONNECTION": S49OO AIRMAILED. T C R AMEN, 

02035 BURBANK BWO.,WOODLAND HILLS CA 91364 US% 
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VO LKS E ER 
World's lowest priced digital multimeter. 
Designed to be a more accurate and rugged 
replacement of delicate pointer meters. 

LM -3 

$125.00 
With rechargeable 
batteries and charger unit 

Now a multimeter with truly outstanding features. 

Super Rugged: Ideal for field service use - you 
don't have to recalibrate or replace if dropped. 
High Input Impedance: 10 megohms on all ranges; 
no more circuit loading. 
Auto Polarity: No more test lead reversing or 
switching - keep the same ground reference for 
"+" or "-" voltages. 
Auto Zero: No more adjustment of the zerowhen 
you change range, function or position; no more 
full scale ohms adjust - just read the correct 
value in a linear not hyperbolic scale. 
Digital: Full three digits without parallax or re- 
quired interpolation - easy to read with 0.33" 
high LED display; a true 1% meter. 
13 Ranges: 4 vdc, 4 vac and 5 ohms. Optional ex- 
ternal shunts available for cur-ent measurement. 
Resolution: One millivolt and one ohm. 
Measurements: Up to 500V do or ac and up to 
10 megohms. 
Small Size: 1.9" H x 2.7" W x 3.9" D. - about 
the size of two packages of cigarettes. 
Versatile: Operates from standard 115V outlets 
or on self-contained batteries - batteries re- 
charge automatically when meter is connected 
to outlet (220V charger available). 
Fully Protected: No damage from overload on 
volts and ohms measurement. 

Optional Features: 

Leather Case: For attaching to belt or with neck 
strap - $16. 
High Voltage Probe: For measuring voltages up 

to 30 KV - reading is directly in kilovolts - $30. 
Current Shunts: For measuring current with 1% 

accuracy from 1 µA to 1 A - $6 each. 

See your local distributor! 

Distributor inquiries invited. 

Non -Linear Systems, Inc. 
Originator o! the digital voltmeter. 

Box N, Del Mar, California 92014 

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

...for more details circle 116 on Reader Service Card 
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ADVERTISER'S INDEX 

102 AMP Special Industries 43 

103 B & K Division Dynascan Corp. 3 

104 Book Club Tab Books 16-19 

105 Charous & Niebergall, Inc. ...50 

106 Chrysler Corporation 11 

107 Cornell Electronics 44 

108 Delta-Benco-Cascade, Inc. ....7 
109 Ford Motor Company 22-23 

General Electric Company, 

Tube Division 31 and 45 

GTE Sylvania/ 

ECG Consumer Renewal 

110 Heath Company 39 

111 Leader Instruments 

Corporation 6 

112 Motorola Training Institute ...46 

113 Mountain West Alarm Supply 

Co. 50 

114 Nationwide 47 

115 Non -Linear Systems 44 

116 Non -Linear Systems 50 
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118 Projector -Recorder Belt 
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119 PTS Electronics, Inc. ...Cover 2 
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128 Tech Spray 

Cover 3 

46 
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45 
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126 United Systems Corporation ..41 
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APPLIANCE REPAIR BOOKS 
Written in easy -to -understand language by experts with illus- 
trations á diagrams Acclaimed by instructors & profession- 
als. How to diagnose á repair air conditioners. refrigerators, 
vacuum cleaners, ranges, washers, dryers. steam irons. port- 
able kitchen appliances. water heaters; plus now to set up a 

shop. using test instruments and more. Only 62.65 to $4.90 
a 

SEND FOR FREE DESCRIPTIVE PRICE LIST 

C & N, DEPT. ET, 5841 MONTROSE, CHICAGO 60634 

...for more details circle 105 on Reader Service Card 

FREE ALARM CATALOG 
Full line of professional burglar and 
fire alarm systems and supplies. 96 
pages, 450 items. Off the shelf delivery, 
quantity prices. 

:ow 
¿C mountain west alarm i W 4215 n. 16th st., phoenix, az. 85016 
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IT'S NO PUZZLE 
TO ORDER 

OELRICH SERVICE FORMS 
FOR TV-RADIO d2 WAY RADIO SERVICE LEGAL FORMS FOR CALIF, FLA, 
UTAH NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG 064 

OELRICH PUBLICATIONS 
4040 N. NASHVILLE AVE. CHICAGO. ILLINOIS 60634 
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Perform a 
death -defying 

act. 
Stop smoking 

Give Heart Fund 
American Heart Association. 

SEND FOR OUR BIG 

FREE WHOLESALE 
CATALOG 

FOR DEALERS ONLY! 
We do not sell the consumer! 

1 
Save on 

thousands of audio, 
and electronic parts, 

test equipment and accessories. 

IEC - MULLARD 

nlv I I 

33c 
MINIMUM 10 

POPULAR 6GH8 
ORDER No. X 114 

SEND CHECK WITH 
ORDER - WE PAY 
SHIPPING CHARGE 

QUALITONE INDUSTRIES, INC. 
17 Columbus Avenue, Tuckahoe, N.Y. 10707 
Please send FREE Catalog to: 

Name 

Company 

Address 

City State/Zip 
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ELECTRONIC 
TECHNICIAN/DEALER 

lJrf- 
COMPLETE MANUFACTURER S' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

SCHEMATIC NO. SCHEMATIC NO. 

ADMIRAL 1588 AIRLINE 1592 
TV Chassis T6R2-1A, 2A TV Models GAI -11235Á/B 

ADMIRAL 1589 AIRLINE 1591 
Color TV Chassis T43K10, T44K10 Color TV Model GAI -12635A 

ADMIRAL 1590 
Color TV Chassis T50K10-4B 
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L SK9P667 Walnut 10ASP4 94A363-2 94A465-2 T6R2-1A 
SK9P667M Walnut 10ASP4 94A438-2 94A461-2 T6R2-2A 
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1588 
ADMIRAL 
TV Chassis 
T6R2-1A, 2A 

JUNE 1975 
SYMBOL DESCRIPTION ADMIRAL PART NO. 

R208 - 500K, vol con w/switch 75Á148-2 R320 - 25K, video con 
R418 - height con 75A101-16 
R422 - 1.2 M, vert hold con 75A100-8 
R466 - vert line con 75A101-17 
R502 - 5.5 ohm, fuse type 61A48-1 
C504A - 150mf, 165v 
C5048B - 150mf, 150v electro 67A30-10 
C504C - 200mf, 150v 
L202 - quad coil 72A132-77 
L303,304 - IF xformer 72A296-7 
L401 - horiz lock coil 94A17-19 
T201 - audio output xformer 79A124-5 
T303 - sound takeoff xformer 72A185-5 
T401 - vert output xformer 79A139-4 
T402 - deflect yoke assy 94A372-1 
T403 - horiz output xformer 79A138-29 
F501 - 2a fuse, run 11 84A7-8 

tuner, VHF 94A363-2 
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1589 
ADMIRAL 
Color TV Chassis 
T43K10, T44K10 

SYMBOL DESCRIPTION 

ELECTRONIC 2/1-ZGn7i4 
JUNE 1975 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR S NEW SETS 

ADMIRAL PART NO. 

RA83 - 2K AGC con 75A101-31 
RC64 - 10K color kill con 75A101-18 
RD38 - 400 ohm, react con 75A101-35 
RE54 - vert size con 
RE55 - vert hold triple control 75A95-18 
RE56 - vert lin cont, 300K 
RH28,34 - dual con-brite & tint 

T43K10-4A 75A194-1 
RH29,39 - dual con -contrast & color 

T43K10-4A 75A194-2 
RH34 - 500 ohm, slide tint con 

T44K10-4A 75A140-17 
RH39 - 500 ohm, color slide con 

T44K10-4A 75A140-17 
RH125 - high vol adj 5 M, con 75A135-57 
CH10A - 300mf, 350V 
CH1OB - 300mf, 350V 
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CH10C - 80mf, 350V elect 67A15-415 

CH1OD - 10mf, 350V 
LA20 - 1st IF xformer 72A316-8 
LA28 - 2nd IF xformer 72A316-10 
LA39 - 3rd IF xformer 72A316-12 
LC16 - chroma input coil 72A329-1 
LF24 - horiz hold con 94A351-1 
TA59 - 4.5 MHz trap 72A216-7 
TB20 - ratio xformer 72A318-1 
TC14 - burst xformer 72A325-3 
TC29 - bandpass xformer 72A327-1 
TH4 - power xformer 80A108-14 
TH18 - horiz output xformer 79A169-1 
TH44 - audio output xformer 79A141-4 
TH73 - vert output xformer 79A165-1 
FH5 - .225a fuse 84A28-12 
FH27 - 2.25a fuse 84A28-16 
MH140 - tripler, H.V. 93A91-3 
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Color TV Chassis 
T50K1 0-4B 

JUNE 1975 
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AND TECHNICAL INFORMATION FOR 5 NEW SETS 
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CH10C - 80mí, 350v v elect 67A15-403 

TH18 - horiz output xformer 79A158-3 
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LC34 - 470, 2nd bandpass Coil 73A55-28 FH5 - .225a fuse 84A28-12 
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THE DESIGN OF THIS RECEIVER CONTAINS MANY CIRCUITS AND CCMPCHENTS 
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1591 
AIRLINE 
Color TV Model 
GAI -1 2635A 

JUNE 1975 

ELECTRONIC 
TECI4NICIANMEALER rLL,51 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

INSTALLATION AND SERVICE INSTRUCTIONS 
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SYMBOL DESCRIPTION AIRLINE PART NO. 

CH10A,B,C,D - 200mf/350v, 100mf/350v, 80mf/ 
200v, 10mf/350v, elect 67A15-403 

CH14A,B - 200mí/40v, 2000mf/40v, elect 67A15-413 
RA82 - 2K, AGC delay 75A101-31 
RA83 - 2K, AGC 75A101-31 
RC64 - 10K, color kill 75A101-18 
RE54 - 3.4M, vert size 
RE56 - 300K, vert lin 75A107-4 
RF76 - 1.5M, blue screen 
RF77 - 1.5M, green screen 75A95-17 
RF78 - 1.5M, red screen 
RH28 - 2K, briteness 75A140-25 
RH29 - 350 ohm, contrast 75A140-26 
RH30 - 100K, vert hold 75A140-27 
RH34 - 500 ohm, tint 75A206-6 
RH39 - 500 ohm, color 75A206-6 
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TH18 - xformer, horiz output 79A158-3 
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410 to 1 

you'll find 
th 

devices 
you need 

here. 

Over 103,200 devices can be replaced by 250 
RCA SK Series types. That's 410 to 1! Best ratio in 
the industry. Which means the odds are, SK is 
your best, fastest way to get what you need. With 
minimum inventory. 
And RCA provides the 
top qualityyou'd expect 
from a top manufac- 
turer of OEM devices. 
Same strict AQL stand- 
ards, same strict Direc- 
torofQualityAssurance. 
Get SK devices and 
your free 1975 SK 
Series Replacement 
Guide from your local 
RCA distributor. 

It's OK if it's SI( 
...for more details circle 122 on Reader Service Card 

ncn 
sk series 

top of the line 
1975 

replacement 
guide 

over 103,000 



It's new. It's drop -proof. 
It's burnout -proof. It's 
super -safe. The Triplett 

"extra -plus" 
Model 60 A. 

1. DROP -PROOF. Virtually indestructible for an 
accidental drop up to a five foot height with 
deviation from stated accuracy not exceeding 
± 4%. 

2. BURNOUT -PROOF. Protected by diodes and 
unusual three fuse arrangement including 1/8 
Amp, 1 Amp and 2 Amp/1,000 V fuses. Maxi- 
mum protection level provided by the 2 Amp/ 
1,000 V (20 kW) fuse. 
3. SUPER -SAFE. Designed to most rigid safety 
standards to prevent explosive arcs in high 
energy circuits, up to the 2 Amp/1,000 V (20 kW) 
fuse capacity; completely insulated unit with 
newly designed safety leads. 

11FTRIPLETT 
BLUFFTON, OHIO 45817 

Besides drop -proof, burnout -proof and super -safe 
features you can also have such extras as 1'h % DC 
Accuracy and mirrored scale for only $100. All are 
built-in the new Triplett 60-A. 
It is a new V -O -M design concept that withstands 
about 90% of the misuses of V -O -M's in the field 
and on the test bench. You can forget about re- 
pair bills and costly downtime that often hap- 
pen with conventional testers after misuse. 

The new Model 60-A is ideal for vocation- 
al training schools, tv, radio and stereo 
repair shops, appliance and automotive 
maintenance, electronic/electrical 
circuit designers, industrial manufac- 
turing quality control and mainte- 
nance, and, of course, its accuracy 
is a must for test and research labs. 

With the new Triplett Model 60-A 
you can forget about such misuses 
as- cracked cases from accidental 
drops, burned -out meter move- 
ments due to inadvertent range 
or test function settings. It's also 
made to be super -safe for the user. 

The 28 -range, lab accuracy Model 
60-A gives you such other "extra - 
pluses" as: a special "Confidence - 
Test" position built -into the tester for 
periodic reassurance checks of its 
meter; rugged 41/2" suspension move- 
ment meter, complete in separate case 
for easy replacement in the field; a 

polarity reversing switch; single range 
selector switch used for the eight DCV 
ranges from 0.3 to 1000, six ACV from 3 
to 1000, four DCmA from 0.1 to 1000 and 
five resistance ranges from 1k to 10Meg. 

The new Triplett Model 60-A sells for 
only $100. See it at your local Distributor or 
Mod Center. For more information, or for a 
free demonstration, see him or your 
nearest Triplett sales representative. Triplett 
Corporation, Bluffton, Ohio 45817. 

Triplett. Theeasy, readers. 
...for more details circle 125 on Reader Service Card 


