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ILEITISUIII 
Precision Tuner Service 

now available near you 

ALABAMA: CALIFORNIA -NORTH: 
524 32ND STREET SOUTH 4611 AUBURN BLVD. 
BIRMINGHAM, ALA. 35222 SACRAMENTO, CALIF. 95841 
TEL. 205, 323-2657 TEL. 916, 482-6220 

CALIFORNIA -SOUTH: 
5111 UNIVERSITY AVE. 
SAN DIEGO, CALIF. 92105 

TEL. 714, 280-7070 

COLORADO: 
4958 ALLISON ST. 
ARVADA, COLO. 80001 
TEL. 303, 423.7080 

FLORIDA -NORTH: 
1918 BLANDING BLVD. 
JACKSONVILLE, FLA. 32210 
TEL. 904, 389-9952 

FLORIDA -SOUTH: 
12934 N.W. 7th AVE. 
MIAMI, FLA. 33168 
TEL. 305, 685-9811 

HOME OFFICE -INDIANA: 
5233 5. HWY. 37 
BLOOMINGTON, IND. 47401 
TEL. 812, 824-9331 

KANSAS: 
3116 MERRIAM LNE. 
KANSAS CITY, KANSAS 66100 
TEL. 913, 831-1222 

TEXAS -EAST: 
4324.26 TELEPHONE RD. 
HOUSTON, TEX. 77032 
TEL. 713, 644-6793 

TEXAS -NORTH: 
MOPAC LANE 
LONGVIEW, TEX. 75601 

TEL. 214, 753-4334 

TENNESSEE: 
3614 LAMAR AVE. 
MEMPIIIS, TN. 38118 
TEL, 901, 365-1918 

PENNSYLVANIA -WEST: 
257 RIVERVIEW AVE. W. 
PITTSBURGH, PA. 15202 
TEL. 412, 761-7648 

PENNSYLVANIA -EAST: 
1921 S. 70th ST. 
PHILADELPHIA, PA. 19142 
TEL. 215, 724-0999 

OREGON: 
5220 N.E. SANDY BLVD. 
PORTLAND, OREGON 97213 
TEL. 503, 282-9636 

... new pts products ... stop ... new 1974- 
1975 tuner replacement guide and 
parts catalog no. 4 . , . stop ... 96 pages 
of top tuner information ... stop ... 
.. blow-ups of all types of vhf and uhf 
tuners for easy parts identification ... 
... stop ... largest exact tuner replace- 

ment guide available in the industry 
... stop ... antenna coil replacement 

guide ... stop ... multifit replacement 
tuner shaft guide ... stop .. 

... available for $2.00... stop . 

redeemable with min. 
order ... stop ... 
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LOUISIANA: 
2914 WYTCHW000 DR. 
METAIRIE, LOUISIANA 70033 
TEL. 504, 885-2349 

MARYLAND: 
1105 SPRING ST. 
SILVER SPRING, MD. 20910 
TEL. 301, 565-0025 

MASSACHUSETTS: 
191 CHESTNUT ST. 

SPRINGFIELD, MASS. 01103 
TEL. 413, 734-2737 

MICHIGAN: 
13709 WEST 8 MILE RD. 

DETROIT, MI. 48235 
TEL. 313, 862-1783 

MINNESOTA: 
815 WEST LAKE ST. 
MINNEAPOLIS, MINN. 55408 
TEL. 612, 824-2333 

OKLAHOMA: 
3007 N. MAY 
OKLAHOMA CITY, OKLA. 73106 
TEL. 405, 947-2013 

OHIO -SOUTH: 
US TUNER SERVICE 
8180 VINE ST. 

CINCINNATI, OHIO 45215 
TEL. 513, 821-2298 

OHIO -NORTH: 
5682 STATE RD. 

CLEVELAND, OHIO 44134 
TEL. 216, 845-4480 

NORTH CAROLINA: 
724 SIEGLE AVE. 
CHARLOTTE, N.C. 28205 
TEL. 704, 332-8007 

N.Y. CITY -NEW JERSEY: 
158 MARKET ST. 
E. PATERSON, N.J. 07407 
TEL. 201, 7916380 

NEW YORK: MISSOURI: 
993 SYCAMORE ST. 8456 PAGE BLVD. 
BUFFALO, N.Y. 14212 ST. LOUIS, MO. 63130 
TEL. 716, 891-4935 TEL. 314, 428.1299 

LET US TAKE CARE OF YOUR TUNER PROBLEMS... 
PTS will repair any tuner-no matter how old or new-black & white or color-transistor or tubes 
-varactor or electronically tuned-detent UHF. 8 hour service is a must! 

Fast 8 hr. Service! 

We offer you finer, faster 

Tuner Service 

...THIS IS THE SERVICE WE OFFER: 
1. Fastest Service -8 hour-in and out the same day. Overnight transit to one of our 

strategically located plants. 
2. Best Quality-Your customers are satisfied and you are not bothered with returning 

tuners for rework. 
3. PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this 

is why we charge for major parts!). You get your tuner back in ORIGINAL EQUIPMENT 
condition. 

4. PTS is recommended by more TV Manufacturers than any other tuner company. 
5. PTS is overhauling more tuners than all other tuner services combined. 

1 YEAR GUARANTEE 

ELECTRONICS, INC.... 
...Number ONE and still trying harder! 

(Not a Franchise Company) 

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) 

...for more details circle 126 on Reader Service Card 
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The latest improvement 
in picture tubes. 

Our labels. 
ALL NEW 
COLOR PICTURE TUBE 

The Same Original 
Equipment Tube We Make For 

TV Set Manufacturers. 

L 

V[ GUN 
CLOR 

PICTURE 
BE 

Everything's New 
Except The Glass! 

If you can say what you want, you've got it. 
That's our simple new labeling system. 
The labels tell you what's inside, in simple, 

everyday language. 
We've kept our standard color coding: red 

for all -new; blue for new screen and gun; 
green for new gun. 

NEW GUN 
COLOR PICTURE TUBE 

New, Sharp -Focus Electron Gun: 
Carefully Inspected 

Used Glass. Components. zketenomen 

And inside, there's the same great tubes 
you've always had from Sylvania. 

Trust Sylvania to make life easier. See your 
Sylvania distributor. 

We're helping you make it. 

GTE SYLVANIA 



Look for the PTC 
Semiconductor Mart 
at your Mallory Distributor's. 

THE SEMICONDUCTOR MART. Here's the quick, easy 
way to get the replacements you need. It's the best assortment 
of the hottest semiconductors around. Transistors, diodes, multiple 
diode packages, zener diodes and integrated circuits included. 

THE FAMOUS MALLOBIN9 WAREHOUSE. 
With the semiconductors most needed by service technicians. 

FREE copies of the very latest cross-referenced 
Semiconductor Product Guide. 

Clear, concise product data on the packages makes your choice easy. And 
Mallory quality, versatility, and dependability make every choice a good one. 

You know what you need. 
Now you know where to find it. 
MALLORY 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 1284, Indianapolis. Indiana 46206: Telephone: 317-866-3731 

Batteries Capacitors Controls Security Products DURATAPE` Resistors Semiconductors SONALERT' Switches Timing Devices and Motors 
MAI_LOBIN" is a registered trademark of P R Mallory & Co. Inc. 

...for more details circle 120 on Reader Service Card 
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NOW! Protect against 
Transient Voltage Damage 
to TV, Stereo and 
Home Appliances with 

dSQJ J° 
Metal Oxide Varistors. 
TV Set manufacturers know that many component failures are 
caused by voltage transients: lightning, voltage spikes and power 
surges. Now you can do something about it ... economically. 
Insert easy to install GE-MOV metal oxide varistors in component 
circuits and prevent damage from transient voltage once and for 
all. The varistor absorbs the dangerous transient and dissipates it 
as heat. The cost is low. The installation fast and easy. It's like 
offering your customers an insurance package ... and it's an. 
opportunity to make a profit! 
Our GE-MOV program is ready and waiting. For all the facts about 
this addition to General Electric's growing replacement semi- 
conductor line, see your authorized distributor. 

TUBE PRODUCTS DEPARTMENT 
TUBES GENERAL ELECTRIC COMPANY 
iP s°5 OWENSBORO, KENTUCKY 42301 _mart 

GENERAL ELECTRIC 

LETTERS 

PARTS AND SERVICE FOR IMPORTED, 

PRIVATE- LABEL PRODUCTS 

Following is an example of a prob- 
lem that continues to plague many 
service shops: 

We recently had a customer bring in 
an imported, private - label, 18 - inch, 
"portable" color TV receiver which we 
had never heard of or seen before. It is 
not covered in TEKFAX, Photofacts or 
any other type of service data. We in- 
quired about it at a few other shops in 
our area, even one which specializes in 
imported sets, but no one knew any- 
thing about it. 

We finally were directed to Sterling 
Hi - Fi Company in Long Island City, 
New York, who, in turn, directed us to 
American General Supply, 8320 Gre- 
nache, Ville D' Anjou, Quebec, 
Canada. Our phone conversation with 
American General Supply: 

"Do you have a schematic for the 
AGS Model 930CT color TV receiver?" 

"No." 

"Do you know where I can get a 
schematic or do you have a dealer or 
service center in the U.S.?" 

"No." 
"Is anyone there familiar with the 

chassis in this receiver?" 
"Yes, I think so. Hold on a 

minute...Yes, we have someone who is 
familiar with that chassis. What is the 
problem?" 

The result of this lengthy, and ex- 
pensive, phone conversation was that 
they agreed to send us a photocopy of a 
copy of their photocopy of the schema- 
tic. It seems that they do not have 
parts or service data for any product 
that has been on the market for more 
than five years. 

So here we sit, waiting for a schema- 
tic for a TV receiver for which we 
probably will not be able to get a re- 
placement part (in this case, the 
flyback). 

Yet, we servicing dealers cannot 
convince many consumers that a color 
TV priced at $199, and for which ser- 
vice data and parts cannot be obtained, 
is not really a bargain compared to a 
$299 TV for which service data and 
parts can be obtained. 

Henry B. Ruh 
Communications Unlimited 
Whitmore Lake, Michigan 

Mr. Ruh, as you seemingly are 
aware, there probably will always be 
consumers who are more price 
conscious than value conscious, and 
there probably will always be "dump - 
and - run" entrepreneurs who are more 
than willing to serve the needs of this 
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"bargain" - oriented market. For this 
reason, servicers will continue to en- 
counter products for which service data 
and parts are not readily available. 

In my opinion, the wisest approach to 
this problem is to courteously decline to 
service such products. Because it is al- 
most impossible to make a reasonable 
profit, if any at all, from the repair of 
these products, I can see no sound 
business reason why any servicer 
should attempt to repair them. Most 
consumers who buy these so - called 
"bargains", will also be looking for a 
"bargain" when it comes time to pay for 
servicing them. 

I doubt that refusal to repair such 
products will completely eliminate 
them from the market, but, at least, it 
will eliminate them as a problem for 
servicers.-The Editor 

THE USE OF PIGGY -BACK FUSE CLIPS 

Why do the manufacturers who use 
pigtail fuses criticize technicians for 
using piggy - back fuse clips? There is 
less chance of the fuse clips I use short- 
ing than of pigtail fuses shorting. 

Fuses are, by nature, intended to be 
replaced. Why should they be soldered 
in? 

Harvey Kreiman 
Anaconda, Montana 

There are two general types of so - 

called 'piggy - back" fuse clips: One 
type consists of exposed, "S" - shaped 
clips which are not insulated and, con- 
sequently, do create additional shock 
and shorts hazards. The other type 
consists of "S" - shaped clips enclosed 
within an insulated "cage", so that 
neither the clips nor fuse create addi- 
tional hazards. 

I personally see no reason why man- 
ufacturers should object to the use of 
the insulated type of piggy - back, but I 
can understand their objection to the 
use of the exposed type. And don't 
forget, their liability ends where your's 
begins. 

The principal reason that some fuses 
are soldered in is that it saves the man- 
ufacturer the purchase price and the 
cost of mounting the fuse holder. 
-The Editor. 

MOVING? 

Be sure to let us know your new address. 

Please enclose a complete address label from 

one of your recent issues. 

The fastest, easiest, most -reliable, 
least -expensive way to test transistors 

Sprague's Model A Transistor Curve Tracer 
by Jud Williams Incorporates Dynamic 

Signature Pattern"' Servicing Technique 

Eliminate transistor damage. 
Did you ever unsolder a transistor to test it, 

find it defective, then wonder if it was ruined 

in removal? Or, if the device tested OK, how 

about the ticklish job of resoldering without 

damage to either transistor or board? The solu- 

tion to such problems is in -circuit testing with 

the "Signature Pattern" technique. 

What are Signature Patterns? 

They are scope readouts of the dynamic im- 

pedance of in -circuit transistors. With this 

unique test method, the transistor under test 

is actually turned on, not merely made to oscil- 

late, as with conventional techniques. The 

"Signature Pattern" method of trouble -shooting 

has these definite advantages: (1) Quick, deci- 

sive, "good -or -bad" tests of suspect transis- 

tors; (2) Discovery of defective components 

within transistor circuits even when transistors 

are good; (3) Elimination of damage to tran- 

sistors and other components; (4) Safe testing 

with system power removed. 

Quick, accurate tests. 
By observing the family of curves, you can 

determine at a glance such parameters as gain, 

linearity, saturation, avalanche point, and leak- 

age. No zeroing or balancing is necessary. The 

Model A also performs the all-important break- 
down voltage test. It will identify a transistor 
type as either silicon or germanium. In addition, 

it will analyze an FET as either junction -type 

or insulated gate, as well as determine the 

pinch -off voltage. 

Service modules profitably. 
With more and more set -makers switching to 

modular circuitry, it becomes economically dif- 

ficult for service shops to stock a variety of 

plug-in panels in quantity ... not to mention 

excessive costs to your customers when panel 

replacements are made. Also, you waste valu- 

able time processing paper work and preparing 

modules for shipment to the factory for repair 

or credit. The practical solution is to quickly 

and economically repair defective modules in 

your own shop with the "Signature Pattern" 

test technique. 

Low-cost testing. 
When the Sprague Model A Curve Tracer is 

connected to any general-purpose scope, you 

have the most complete semiconductor testing 

facility possible at a budget price ... only 

$149.50. 

Get the Sprague Model A Transistor Curve Tracer from your 
Sprague distributor now. Or, ask him for Brochure M-957. 
If his supply of brochures is depleted, write to Sprague 
Products Co., 65 Marshall St., North Adams, Mass. 01247. 

...for more details circle 133 on Reader Service Card 
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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, 8 h. on E350. 

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 chassis 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 
mpact. 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 m match the job: choice 
o' 330 Six, 351 -cu. in. V-8, 460 -cu. in. 
V-8 All truc,.. strengthened. 

Forward engine location 
permits 17 outside 
ser"ice cheeks, 

mr roved Twin -I -Beam suspension 
provides front-end toughness and 
stable ride. 

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

Separate frame construction 
for strength, durability. 

Engine 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 

...tor more details circle 115 on Reader Service Card 
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NEWS OF THE INDUSTRY 

Home Video Disc Players Might Enter Market This Year 

The fact that two major developers of optical - scan disc video players - MCA and 
Philips - have come to terms on an agreement to cooperate in developing standards for 
compatibility of their systems could mean that, home video disc players will appear in 
home entertainment dealers' stores in limited quantities by the middle of this year, 
according to a recent report in Mart magazine. 

However, as the Mart report pointed out, the optical - scan system of MCA, Philips and 
others, who are committed to this type of video disc system, will have to do battle with 
RCA's SelectaVision video disc system, which employs a mechanical - capacitance pick - 
up device that seemingly is incompatible to any existing type of optical - scan system. 

RCA, whose SelectaVision magnetic tape video player/recorder has undergone limited 
testing in the Indianapolis area but has not been marketed, has kept its video disc system 
under wraps except for private showings to prospective licensees, one of which reportedly 
is Zenith. 

According to the Mart report, the retail price of a video disc player is expected to be 
under $500, and pre - recorded video discs will sell for as little as $2 for a 10 - minute 
program and $10 for a 90 - minute feature film. 

Total TV Sales To Dealers Down 15.5 Percent In 1974 

Although total unit sales of TVs to dealers in 1974 were 15.5 percent below the record 
TV sales achieved in 1973, and total unit sales of all categories of consumer entertain- 
ment electronic products in 1974 were down 11.8 percent from 1973 sales, 1974 still 
ended up as the third best year the consumer electronic industry has experienced to date. 

These and other unit - sales comparisons between 1974 and 1973 are revealed by the 
following statistics, which were compiled and recently released by the Consumer Elec- 
tronics Group of the Electronic Industries Association: 

TOTAL U.S. MARKET STATISTICS 
SALES TO DEALERS 

FINAL FOR YEAR 1974 
(In Units) 

TOTAL YEAR 
1974 1973 

% 
CHANGE 

TELEVISION 
Monochrome 5,940,823 7,032,793 -15.5 
Color 7,829,554 9,263,503 -15.5 
TOTAL TELEVISION 13,770,377 16,296,296 -15.5 

RADIO 
AM 12,903,291 16,923,558 -23.8 
FM 20,055,482 18,846,503 + 6.4 
TOTAL 32,958,773 35,770,061 - 7.9 
AUTOMOBILE 10,761,760 12,471,677 -13.7 
TOTAL RADIO 43,720,533 48,241,738 - 9.4 

PHONOGRAPH 
Portable & Table* 4,428,311 5,673,316 -21.9 
Console 837,189 922,758 - 9.3 
TOTAL PHONOGRAPH 5,265,500 6,596,074 -20.2 

*Includes compact and component systems. 

Shorter TV Labor Warranties A Reality 

RCA and Sylvania have reduced their labor warranties from one year to ninety days on 
some color TV receivers in their 1975 product lines. There are unconfirmed rumors that 
by the new model year, in June, other major TV manufacturers will join the switch from 
one - year to ninety - day warranty labor. 

BRH Orders Recall of Nearly 300,000 Color TV Receivers 

Almost 300,000 solid - state color TV receivers sold under various brand names, 
including Panasonic, Bradford and Penncrest, have been ordered recalled by the U.S. 
Bureau of Radiological Health (BRH) on the grounds that component failure in the 
horizontal output and high - voltage systems of these receivers could lead to the emission 
of excessive radiation. 

The recalls involve about forty models of solid - stage color TV receivers, with screen 
sizes ranging from 9 to 25 inches (diagonal). 
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Quasar's back-up programs are designed 
to help our thousands of authorized servicers 
koop their customers happy. 

We design Quasar TV serviceability with you in mind. 
Our own service experts are, in fact, involved in design 
at the drawing board stage. Their contributions help 
you perform your job more professionally to help 
enhance your image with consumers. Such keen 
awareness of your needs helped lead to our pioneering 
in modular chassis concepts. 

Our regular, practical training helps keep you up 
to date. Quasar's 83 distributors conduct thorough 
training seminars regularly to acquaint servicers with 
newly -introduced products and to pass along 
updated servicing techniques. Quasar even provides 
practical, valuable service literature regularly for a 
nominal subscription fee. 

Our speedy PACE parts availability system helps 
you maintain customer good will. To help you 
satisfy most consumer problems promptly, yet help 
keep your shop inventory reasonable, Quasar offers its 

PACE program through distributors. Using this optional 
program, the distributor can stock 90% of all parts 
you'll ever need. Beyond that, we'll drop -ship through 
our distributors from the factory direct to you. 

A new corn o f ny with new solutions For toddy. 

QuasarElectronics Corporation 
A subsidiary of Matsushita Electric Corporation of America 
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Speed TV repairs 
for more profits 
with GES 1975 

Symptom Repair 
Manual 

The Symptom Repair 
Manual lists a variety of 
symptoms for individual 
GE TV chassis and tells 
you what to check and in 
what order. These symp- 
toms and repairs were 
developed from thou- 
sands of service techni- 
cian invoices and repre- 
sent the combined 
experience of hundreds 
of technicians. 

The 70 -page manual 
is 5%2 " by 8% " and fits neatly in your tool caddy. 

Free to subscribers of GE Technical Data, the Symptom 
Repair Manual is offered to every non -subscribing technician 
for $1.00 handling charge (four copies-$3.00). Effective 
use of the manual saves time, money and aggravation and 
helps to build your reputation for fast, reliable service. Send 
the coupon to order yours today. 

Professional 
Engineering 
Check List ForOuia-,9e%6/e8ePai' 

GENERAL ,e ECECTRIc 

DUTCH" MEYER 
GENERAL ELECTRIC COMPANY 
COLLEGE BOULEVARD 
PORTSMOUTH, VA. 23705 

PLEASE CHECK ITEMS DESIRED, 

ONE SYMPTOM REPAIR MANUAL ($1.00 ENCLOSED) 
FOUR SYMPTOM REPAIR MANUALS ($3.00 ENCLOSED) 

ENCLOSED IS) ICHECK ) CASH OR 
MONEY ORDER. (NO C.O.D. PLEASE). 

Please send details on GE Technical Data Subscription Plans 
which include all updatings of the Symptom Repair Manual. 

NAME 

SERVICE COMPANY 

ADDRES' 

CITY STATE ZIP 

We're making it our business 
to make your business easier. 

GENERAL ELECTRIC 
...for more details circle 118 on Reader Service Card 
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ELECTRONIC 
ASSOCIATION DIGEST 
Information about the activities of national, state and local associa- 
tions of electronic servicers, dealers and manufacturers. Material 
for publication in this department should be addressed to: Service 
Association Digest, ET/D, 1 East First St., Duluth, Minn. 55802. 

ETA's Service Technician Development 
Program To Continue In 1975 

The Consumer Electronics Group (CEG) of the Elec- 
tronics Industries Association (EIA) recently announced 
that it had launched a $250,000 public service program for 
1975. Included in this program is CEG's Service Technician 
Development Program (STDP), which it started seven 
years ago. 

The purpose of the STDP program is to attract, prepare 
and place people in careers as electronic service techni- 
cians, to insure continuing reliable service of consumer 
electronics products. The STDP involves five separate ac- 
tivities: teacher training and upgrading, textbooks, career 
guidance, minority training, and technician image im- 
provement. 

In the 1975 CEG Service Technician Development Pro- 
gram, a number of university - level teachers will be taught 
electronic service training techniques developed by the 
CEG. Then, in 21 summer seminars held throughout the 
country, the university - level teachers will teach these 
training techniques to over 500 high school vocational and 
industrial arts teachers, who, in turn, will use them in the 
training of over 25,000 students during the 1975 - 1976 
school year. 

The locations for the summer seminars are selected from 
among the 42 market areas that presently account for over 
50 percent of the country's total consumer electronics ser- 
vice volume. The 21 locations are selected from among 
these 42 market areas on the basis of service volume, a- 
vailability of a suitable site, and attendee drawing poten- 
tial. 

In addition to teacher training, the CEG will provide 
schools with grants and special discounts for purchasing 
new solid - state color TV receivers used in the CEG - 
developed training program. 

Two - hundred and forty prints of CEG's electronics 
career film title "Futures Unlimited" will be circulated to 
schools through Association Sterling Film distributors, 
and 10 prints of the film will be circulated among television 
stations, for public - service airing. (Over one million stu- 
dents and five million television viewers have seen the film 
to date.) 

Electronics career guidance brochures, over 1,500,000 of 
which have been distributed to students and parents to 
date, will continue to be available, along with CEG's 
brochure which lists schools presently offering consumer 
electronic service training. The school list is sent to stu- 
dents who request career information. (Each week during 
the school year, the CEG staff receives and processes an 
average of over fifty requests for career information.) 

CEG has developed a comprehensive program for train- 
ing minority and disadvantaged youths in electronics. 

In addition to developing and testing the program, CEG 
is sponsoring a series of training classes in downtown De- 
troit; Hickory, North Carolina; the South side of Chicago; 
and in New York City. (Three new sites will be added 
during 1975.) CEG's sponsorship includes help with the 
curriculum and the supplying of textbooks and training 
aids; help in picking and training instructors; supplying of 
consumer electronics products and test equipment needed 



for the training program; and placement of graduates of the 
program. 

CEG currently sponsors thirteen textbooks and lab man- 
uals for use in consumer electronic service training. The 
original series was developed by CEG in 1952 and has been 
continuously updated since then. A crash program is now 
underway to update the series so that it will accommodate 
new servicing techniques related to the newest all - solid - 

state, modular designs of consumer electronic products. In 
addition, the CEG has outlined and is presently reviewing 
author credentials for a new series of diagnostic texts cover- 
ing field servicing. 

In 1975, CEG also will present STDP displays at the 
annual conventions of the American Vocational Associa- 
tion and the American Industrial Arts Association, to ac- 
quaint high school teachers with CEG's training programs, 
textbooks and other training aids. 

NATESA Given List of TV Shop OSHA Violations 

The director of Region 5 of the Occupational Safety and 
Health Administration (OSHA) has provided the National 
Alliance of Television and Electronic Service Associations 
(NATESA) a list of the OSHA violations found most re- 
cently in TV shops in that region. Included on the list were: 
National Electrical Code Violations, including ungrounded 
power tool cords, open junction boxes and exposed "live" 
circuits; violations related to the safety of grinding wheels; 
lack of separate facilities for employees of both sexes; fail- 
ure to display an OSHA poster; lack of or inadequate fire 
extinguishers; failure to maintain log of accidents; un- 
covered waste cans; insufficient aisle space; lack of provi- 
sions for first aid; and lack of personal safety equipment. 

A.B. B. 

TV -RADIO 
SERVICE 

I . --i 
,., 

"Boss, what are you going to do about those parts on back order with 

no prospect of delivery in sight?" 

A,Vetcì 
PROBE N 

CHECK FOR- 
* Continuity 
* Digital Logic 
* Voltage 
* Polarity 

Cat. No. 5104 

Alligator 
Clip 
Adaptor 
included. 

Now you can check 
four functions with 
one instrument. And, 
PROBE IV is lightweight, 
pocket-size, and comes 
with its own protective, 
vinyl carrying pouch. 

aETP 
£1(16,Ce) ¿*J1/;v%!f 

Cat. No. 
9482- Base & 

Cartridge 

Cat. No. 
9484- tr idge 

rib Cleans tips (to 1/4") instantly to like -new 
condition. Simply insert hot iron into 
RE -TIP and withdraw. Prevents contam- 
inatedjoints; prolongs tip life; tips solder 
faster. Ideal for shop and tool box. 

OHMS 
DIVISION OF HYDROMETALS, INC O 
ROCKFORD, (J,LtNOIS 61101_144A_., 
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If fniÙ 
using 
Universal 

1tanthe 
odds ai 800 toi 

Youit 
time and money! 

We boiled over 50,000 transistors 
down to a universal product line of 
74 devices, an 800 -to -1 reduction. 
This lets you satisfy 99% of your func- 
tional requirements, faster and easier. 
It cuts down the time -eating task of 
searching for exact replacements, 
locating special sources, then waiting 
for delivery. 

You'll save more money too, by 
getting IR's 20% -off -net -pricing on a 
10 -piece purchase, instead of the 
10% offered by other brands. And, 
you're assured of premium quality, 
because all International Rectifier 
transistors are conservatively rated to 

give reliable performance with extra 
margins of safety. 

To make your job even simpler, 
we're giving away our expanded Tran- 
sistor Applications Slide -Rule, with 14 
additional new transistor types, that 
lets you quickly pick the right transis- 
tor for your application. 

GET YOUR NEW IR SLIDE -RULE 
FREE, plus our current "Semiconduc- 
tor Cross Reference and Transistor 
Data Book", by redeeming the cou- 
pon below at your nearest IR distribu- 
tor. Switch to International Rectifier's 
"universal transistor line" and make 
the odds work in your favor. 

z%ii//%4/i, -\/&r::i;ÿi4$.ijdkl'+.,,"*..`.a::;\'/ / Nr \ / , GOOD FOR NEW I'1 
1fl`%= i>I%Go / % I % , // %/II /r I 

REDEEMABLE 
FOR ONE 

IR TRANSISTOR 
APPLICATION 
SLIDE -RULE 
(Velue $1.00) 

-1 , 
il iI;J ï, '. 

Q \ 
ID 

I 

CROSS 
R 

AND TAND 

FREE 

IRAN 
REFERENCE 

DATA BOOK 
(Value $1.00) 

........... 

INTERNATIONAL RECTIFIER 
Semiconductor Div.: 233 Kansas St., El Segundo, California 90245 (2 3) 678-6281 
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TECHNICAL 
LITERATURE 

FM Two -Way Radio Course 
An 8 - page pamphlet describing 

their newly revised home study course 
is now offered. The booklet outlines 
the contents of the 40 lessons and 13 
reference texts included with the 
course. The MTI correspondance 
course covers professional FM two - 
way radio from the service techni- 
cians' point of view. Motorola Training 
Institute, College Hill Road, Summer - 
dale, PA. 17093. 

Audio Products Sales Aides 
A new booklet, "The Basics of Audio 

Selling" is now available. The vest 
pocket - size booklet helps every dealer 
whether he is a novice in the audio 
retailing or a veteran. The booklet 
contains selling philosophy and actual 
case histories. The idea behind the 
booklet -a segment of a larger dealer 
support campaign - is to supply deal- 
ers with basic ideas to increase their 
sales effectiveness. Altec Corporation, 
1515 S. Manchester, Anaheim, CA 
92803. 

Electronic Supplies and Accessories 
A new 1975 catalog of electronic 

supplies and service is now available. 
The catalog is geared towards the elec- 
tronic organ field, but can be used in 
the audio or TV field. The catalog lists 
semiconductors, resistors, switches 
and controls, vacuum tubes, fuses, 
chemicals, soldering irons, heat guns, 
test equipment, capacitors, and organ 
covers. Also listed is the repair ser- 
vices available on transistor tone 
generators for most organs. Barry 
Kamen, Piano Co., 73-15 Yellow- 
stone Blvd., Forest Hills, N.Y. 11375. 

Heathkit Catalog 
A catalog describing Heath's selec- 

tion of electronic kits is now available. 
A new series of small - screen color 
TV's featuring on - screen digital 
channel and time readout joins the 
lineup of color and B/W TV. There are 
over 350 kits described in the catalog, 
for virtually every do - it - yourself 
interest. Heath Company, Benton 
Harbor, MI. 49022. 

Digital Instrument Course 
The first two parts of a compre- 

hensive course in digital techniques, 
called the "Digital Instrument 
Course," is now available. Used by 
Philips technical personnel around 
the world, the course offers an in - 
depth understanding of digital circuits 
and the mathematical theory behind 
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them. The digital instrument course is 
divided into five parts: 1) Basic Bi- 
nary Theory and Logic Circuits; 
2) Digital Timers and Counters; 
3) Digital Voltmeters; 4) Data Log- 
ging in Small Systems; 5) Automatic 
Measuring Systems. Starting with a 
detailed instruction of number theory 
and Boolean Algebra, the course pro- 
gresses through digital blocks and cir- 
cuitry right up to data communication 
and control. Both Digital Instrument 
Course, Part I, a 60 - page soft cover 
book, and Digital Instrument Course, 
Part II, a 64 - page soft cover book, are 
each available for $3.50. The price in- 
cludes postage and handling. New 
York State residents should add 7% 
tax. Publications Department, Philips 
Test & Measuring Instruments, Inc., 
400 Crossways Park Drive, Woodbury, 
NY. 11797. 

How To Extend the Frequency Range Of 

Hewlett-Packard's Signal Generator 
With a do - it - yourself circuit, de- 

scribed in a new Application Note, No. 
171 - 2, from Hewlett - Packard, the 
familiar HP Model 8640A and 8640B 
Signal Generators' frequency range 
may be extended downwards to DC. It 
shows how to build a simple external 
heterodyne circuit with common stock 
parts to do the job. The range is useful 
for many lower IF frequencies and 
some audio circuit work, for those who 
already have the unit in - house. In- 
quiries Manager, Hewlett - Packard 
Co., 1501 Page Mill Road, Palo Alto, 
CA. 94304. 

Tape Player Parts 
A new 48 - page Tape Player Parts 

Catalog, No. 5, is now available. This 
catalog features the wide range of 
parts available from PTS Electronics, 
Tape Player Part Division. Eight - 

hour tape recorder service is now a- 
vailable on 8 - track cassette, mono, 
stereo, quadrasound, car or home tape 
equipment.PTSElectronics,Inc., P.O. 
Box 272, Bloomington, IL. 47401. 

Picture Tube Product Guide 
A revised product guide PIX - 300H 

describing RCA picture tubes for the 
renewal market is available from 
RCA Electronic Components. This 
guide includes an interchargeability 
directory that lists RCA replacements 
for 975 industry types including over 
85 foreign types. The characteristics 
charts contain data on all types where 
RCA has a replacement. The product 
guide also includes basing diagrams, 
pictorial views illustrating the vari- 
ous safety feature constructions, and 
keys to tube sizes in the old, new, and 
foreign type designation systems. 
RCA Electronic Components, 
Commercial Engineering, Harrison, 
NJ. 

CHMTRONIC5 
INFLATION-FIGHTEI 

SPECIAL!. 

SUPER 
FROSTAID / 

0NL.50taCAN 

When you buy a can of 
Tun -O -Power and a can o 

Tun -O -Wash at the 
regular price. 

AVAILABLE FROM 

PARTICIPATING 
DISTRIBUTORS r CHEMTRONICS 

INCORPORATED 
45 HOFFMAN AVE , HAUPPAGE, N.Y. 11787 

Our business is improving yours. 

te1EMTRON 
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The van that 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.) 

2 
Great 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. 
4Tradesman lets you take in business 

on the side with a standard side door 
that's a big 491/4 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 l40 
less than Chevy. With Dodge Tradesman, 
you go in weighing less, so you can come 
out carrying more. It's as simple as that. 

5. 

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. 

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. 

10 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.) 

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 
No one else has it. (Standard are two 

swing -out doors.) 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. v Dodge 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. 

13. 
window. 

14. 

17 
Auxiliary h 
Dodge offersrear an auxiliary rear 
compartment heater on every 
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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. 
Dodge's independent 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. 
Lowder overall vehicle height 
an 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 
Dodge Trucks 

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



Efficient Service -Call 
Dispatching By J. W. Phipps 

Minimizing travel time decreases costs, increases 
technician productivity, makes possible more 
competitive pricing, and boosts home -call profits. 

THE NEED FOR EFFICIENT 
DISPATCHING 

A wise and witty service shop 
owner recently remarked that not 
long ago, but almost too late, he 
had finally realized that he could 
no longer afford to provide home 
service calls on a "gourmet" basis 
at "cafeteria" prices. 

Prior to his realization that effi- 
cient service - call dispatching is 
an essential factor in profitable 

and competitively priced home 
calls, he had been scheduling and 
assigning service calls to his tech- 
nicians on a basis that made no 
allowance for the location of the 
call. As a result, technician A was 
making a service call in the after- 
noon in the same area in which 
technician B had made a call that 
morning. Also, because he had no 
established procedure for verify- 
ing beforehand whether or not a 
customer was home, his techni- 

FOUR COLUMNS CORRESPOND TO FOUR 
OPERATING AREAS ON MAP 

4 
QUOTA 

TAGS 
SCHEDULING 
BOARD 

A B D 

MONDAY 
L 

U MONDAY M111 ONDAY MONDAY 

U TUESDAY TUESDAY U TUESDAY TUESDAY 

UWEDNESDAY WEDNESDAY UWEDNESDAY UWEDNESDAY 

UTHURSDAY "'THURSDAY UTHURSDAY MTHURSDAY 

U FRIDAY FRIDAY ti FRIDAY FRIDAY 

U SATURDAY a SATURDAY U SATURDAY SATURDAY 

UNSCHEDULED UNSCHEDULED UNSCHEDULED UNSCHEDULED NOT AT 
HOME 

( 
jj 0013 130013 

AREA STREET 
MAP DIRECTORY 
(UNDER GLASS) (OPTIONAL) 

Fig. 1-Typical home - call 
dispatching center, with 
essential elements and features 
pointed out. 

GLASS TOP 

SERVICE 
CALL 
FORM 

cians were encountering an exces- 
sive number of "not at homes." In 
addition, his shop storage area 
was overflowing with completed 
in - shop - repair items because he 
"just couldn't seem to schedule 
their delivery in between the daily 
service calls." 

Although his home - call techni- 
cians seemed to be busy most of the 
time, he still couldn't realize a 
reasonable profit from the home - 
call segment of his business. And 
to make matters worse, to realize 
even the meager profit he was get- 
ting from his home - call business, 
he was forced to charge a higher 
service - call rate than any other 
shop in his operating area. And he 
had begun to detect a slight loss of 
business as a result of his uncom- 
petitive pricing. 

Then, in a discussion about 
home servicing during a service 
association meeting, he learned 
that the number of service calls his 
technicians were averaging per 
day was significantly less than 
that being achieved by most other 
shops in his area. This bit of com- 
parative information prompted 
him to begin a more methodical 
analysis of his home - call prob- 
lems. From this analysis, he fi- 
nally concluded that, because of 
inefficient scheduling and routing 
of service calls, his technicians 
were being forced to travel exces- 
sive distances between service 
calls. This, in turn, increased his 
vehicle operating and mainte- 
nance costs and, at the same time, 
reduced the productivity of his 
technicians by forcing them to 
spend an excessive amount of time 
each day behind the steering 
wheel. The more time his techni- 
cians spent driving each day, the 
lower the number of calls they 
were able to make. 

The effect of these two principal 
factors, both of which were directly 
related to the average distance his 
technicians were traveling be- 
tween calls, was to increase the 
amount that it cost him to produce 
a service call. Consequently, to 
maintain even a meager margin of 
profit, he was being forced to 
charge an uncompetitively high 
service - call rate. 

The witty, and now even wiser, 
service shop owner had finally 
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come to the realization that, if his 
home - call rate was to become 
(and remain) both profitable and 
competitive, he must implement 
an efficient home - call dispatch- 
ing system which schedules and 
routes service calls on a distance - 

saving, and consequently time - 

and cost - saving, basis, but yet 
insures completion of calls within 
a time frame acceptable to most 
customers. 

The fundamental principals of 
the home - call dispatching system 
he implemented to solve his 
scheduling and routing problems 
are illustrated in the following 
basic system. 

THE BASIC SYSTEM 

The key elements of an efficient 
home - call dispatching system are 
illustrated in Fig. 1. They are: 1) a 
scheduling board; 2) a segmented 
map of the service area; 3) a multi - 

line phone; and 4) a pad of service - 

call forms. The only other essen- 
tial "tool" required but now shown 
in Fig. 1 is the human - type call - 

taker/dispatcher (your choice of 
male or female type). 

The segmented area map, an 
"exploded" view of which is shown 
in Fig. 2, covers the area in which 
the shop normally performs ser- 
vice calls. It is divided into four 
operating areas (A, B, C & D), with 
the shop in the center. Each home - 
call technician is assigned one or 
more of the operating areas (de- 
pending on how many technicians 
you employ and into how many 
operating areas you feel you need 
to divide your service area). 

Calls received from within an 
operating area normally are given 
to the technician assigned to that 
area. However, if during a particu- 
lar period, the number of calls re- 
ceived from an area is more than 
can be handled on a timely basis 
by the technician assigned to that 
area, the dispatcher can give the 
excess calls to the technician as- 
signed to one of the two adjacent 
operating areas. For example, if 
the number of calls received from 
area A cannot be handled on a 
timely basis by the area A techni- 
cian, the dispatcher can "divert" to 
areas B and C the area A excess 
calls which are closest to the 
boundary lines between A and B, 

and A and C. Normally, the dis- 
patcher should not divert excess 
calls in area A to the area D tech- 
nician because it would force the 
area D technician to travel an ex- 
cessive distance. The dispatcher 
could, however, if the area D work- 
load permitted, assign the area D 
technician to area A for a day, to 
help the area A technician catch 
up. 
Also included on the area map 

are mileage circles radiating out 
from the shop site. These circles, 
which are one mile apart, are in- 
cluded to help the dispatcher esti- 
mate mileages during routing pro- 
cedures. The darker circle defines 
that portion of the service area in 
which the shop's home - call flat - 

rate charge applies. Service calls 
to any point beyond this circle are 
charged the home - call flat - rate 
charge plus an "excess mileage" 
charge. 

The scheduling board, in Fig. 1, 
is divided into four vertical col- 
umns (A, B, C and D) which cor- 
respond to the four operating 
areas on the segmented map. In 
each column are six pockets (or 

some other method of holding the 
service - call forms), one for each 
workday between Monday and 
Saturday. 

As requests for in - home service 
are received, a two - copy service - 

call form (Fig. 3) is filled out for 
each. One copy is placed in the 
pocket which corresponds to the 
operating area (either A, B, C or D) 
in which the customer is located 
and the day of the week on which 
the customer was promised ser- 
vice. 

Hung loosely on the lip of each 
workday pocket is a "U" - shaped, 
removable, medal or plastic 
"quota" tag, one side of which is 
red (or any color you desire) and 
the other side of which is white. 
The purpose of this tag is to pro- 
vide a visual indication of whether 
or not the maximum number of 
calls that can be performed on that 
day by the technician in that area 
have been scheduled. The white 
side of a tag indicates that more 
calls can be scheduled in that area 
on that day. The red side indicates 
that the maximum number al- 
ready has been scheduled, and all 
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Fig. 2- Exploded view of segmented area map used with dispatching center illustrated in Fig. 1. 
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Fig. 3 --Example of a service -call form that can 
be used with the home -call dispatching system 
described in the text. The form shown here is a 

carbonless, two - copy type with two separate, 
numerically coded forms per sheet. Each form is 
perforated so that the top, or original, copy can 
be removed from the book and inserted in the 
appropriate workday pocket on the scheduling 
board. 

subsequent requests in that area 
will have to be scheduled on the 
next "unfilled" (white tag) day in 
that area column. 

At the bottom of each of the four 
area - related columns on the 
scheduling board is a pocket 
labeled "Unscheduled." If and 
when the maximum number of 
service calls have been scheduled 
for each of the six workdays in an 
operating area, as indicated by a 
red tag on each workday pocket in 
that area column, subsequent re- 
quests for service in that area 
either are left unscheduled or are 
assigned to the technician in an 
adjacent operating area. 
(Whenever a request must be ac- 
cepted on an "unscheduled" basis, 
the customer should be told that 
no specific day can be given for the 
call, but that it will be made 
within the next six working days, 
and as soon as it is scheduled for a 
specific day, he or she will be 
notified in advance by phone.) 

HOW THE SYSTEM 
FUNCTIONS 

Logging and Scheduling Service Calls 

When the call - taker/dispatcher 
receives a phone request for ser- 
vice, he (or she) obtains and enters 

KAI2W0(gIMC1233G 

EueE 0.211111,11011 PM« MOUNT 

YOUR FIRM NAME HERE 
123 Main Street 

YOUR TOWN, STATE end ZIP 
Phone 123-4567 

ewe 

...,.. 112 1001 

e6TaM11 
........AA. W 

came. 

TOTAL WM.! 
16O5.CAI. MAY.1aE: COMM O lea« 

Op«u on Ce. W eR O SEW. CALL Dwane 
.o 

CASH :.r TOTAL 
ro, 

°-"""*""*"'"°-"""*""*"'"INVOICE 'Thank` ei, =2".=. -..,-.-....... 
I 

YOUR FIRM NAME HERE 
123 Main Street 

YOUR TOWN, STATE end ZIP 
Phone 123-4561 

N! 1001 

Fig. 4-Example of service - order form designed to meet the needs of electronic service 
businesses. Courtesy of New England Business Service, Inc. 

on the service - call form the 
customer's name, address and 
phone number and the type of ser- 
vice requested. After determining 
in which of the shop's four operat- 
ing areas the customer is located, 
the call - taker/dispatcher visually 
scans that area - related column on 
the scheduling board to determine 
on which workday the technician 
assigned to that area will be able 
to make the call. The red or white 
quota tags on each workday pocket 
quickly reveal to the dispatcher 
the earliest day that the call can be 
scheduled. 

Assume, for example, that: 1) it 
is Monday, 2) the customer is lo- 
cated in operating area C, and 3) 
the status of the scheduling board 
is as shown in Fig. 1. The red (dark 
in Fig.1) quota tags on the pockets 
for Monday and Tuesday in the 
area C column tell the call - 
taker/dispatcher that the call 
cannot be scheduled on either of 
these days because they are al- 

ready fully booked. The earliest 
the call can be made is Wednes- 
day, which, as the white tag indi- 
cates, is not yet fully scheduled. 
The customer is told this, and, if 
that day is convenient for the cus- 
tomer, the call - taker/dispatcher 
checks the "Wednesday" square in 
the "Date Promised" section at the 
bottom of the service - call form 
(Fig 3.) and enters the letter "C" in 
the "Call Given To" square in the 
upper- righthand portion of the 
form. 

The top, or original, copy of the 
service - call form then is torn from 
the service - call book and placed 
in the "Wednesday" pocket of the 
area "C" column on the scheduling 
board. The second copy of the form 
is left in the book as a permanent 
or back - up record of the call. 

Routing of Calls For Following Day 

Near the end of each workday, 
the call-taker/dispatcher removes 
from the scheduling board the ser - 
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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 SIC 

RCA 
sk series 

top of she line 
1975 

replacement 
guide 

ever 103,000 

...tor more details circle 132 on Reader Service Card 
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SllISllU'INTRODUCIN 

U.S.A. 
ONLY 

WITH CABLES 

L 

ONE YEAR STILL ONL 
GUARANTEE 

ONLY 

ALL PARTS 
INCLUDED 

maim 
EXCEPT TUBES 

AND TRANSISTORS 

A UHF Tuner with 
70 channels which are 
detented and indicated 
just like VHF channels. 

A VHF Hi Gain 
Solid -State Tuner 

AC Powered 

90 -Day Warranty 

Demonstrate the PrrgriTOM to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

TSC 

WATCH US 
GROW 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

VHF OR UHF ANY TYPE (U S ONLY) $ 9.95 
UHF/VHF COMBINATION )U S . ONLY) $15.00 

IN THIS PRICE ALL PARTS ARE INCLUDED. 
Tubes, transistors, diodes, and nuvistors are charged 
extra. This price does not include mutilated tuners. 
Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
UNIVERSAL REPLACEMENT TUNER $12.95 (U.S.A. only) 
This price buys you a complete new tuner built spe- 
cifically by Sarkes Tarzian Inc. for this purpose. 

All shafts have a maximum length of 10'2" which 
can be cut to 11/2". 

Specify heater type parallel and series 450 mA. 
or 600 mA. 

Customized tuners are available at a cost of only 
$15.95. With trade-in $13.95. (U.S.A. only) 
Send in your original tuner for comparison purposes 
to Franchises listed below. 

INDIANA.',, HAMMOND, INDIANA 46 23 

{: INDIANAPOLIS, INDIANA 46204 
KENTUCKY ' LOUISVILLE, KENTUCKY 40208 
LOUISIANA SHREVEPORT, LOUISIANA 71104 
MARYLAND BALTIMORE, MARYLAND 21215 
MISSOURI ST. LOUIS, MISSOURI 63132' 
NEVADA LAS VEGAS, NEVADA 89102 
NEW JERSEY TRENTON, EW JERSEY 08638 

JERSEY CI NEW JERSEY 07307 
OHIO CINCINNATI, HIO 45216 

CLEVELA , OHIO 44109 . 

OREGON PORTLAN ;'OREGON 97210 
TENNESSEE GREENEVILLE, TENNESSEE 37743 

MEMPHIS, TENNESSEE 38111 .... 
TEXAS DALLAS, TEXAS 75218 
VIRGINIA NORFOLK, VIRGINIA 23513 
WISCONSIN MILWAUKEE, WISCONSIN 53216 
CANADA ST. LAURENT, QUEBEC H4N-2L7 

CALGARY, ALBERTA T2H-OL1 

HEADQUARTERS BLOOMINGTON. INDIANA 47401 537 South Walnut Street ARIZONA TUCSON, ARIZONA 8571 P.O. Box 4534, 1528 S. 6th Ave 
CALIFORNIA JJ.`+ NORTH 

gar LYWOQD, CALIF. 91801 10654 Magnolia Boulevard 
BUR IN' E, CAN' . 1324 Marsten Road-. 
MOD _Ì O, CALIF. 95351 123 Phoenix Avenue FLORIDA,, TAM )FLORIDA 33606 15051tCypress Street 
HIAL 11 FLORIDA 33013 906 East 25th Street 

GEORGIAN ATLANTA, GEORGIA 30310 8 Gordon Street S.W. 
ILLINOIS ÿ CHAMPAIGN, ILLINOIS 61 20 ...... .....405 East University Street 

CHICAGO. ILLINOIS 60821 737 West 55th Street 
SKOKIE, ILLINOIS 6007 10 West Bro nr Street 

Tel. 812-334-0411 
Tel. 602-791-9243 
Tel. 213-769-2720 
Tel. 415-347-5728 
Tel. 209-521-8051 
Tel. 813-253-0324 
Tel. 305-836-7078 

.Tel. 404-758-2232 iel. 217-356-6400 
Tell 312-873-5556-7 

.. Tel° -312-675-0230 
6833 Grand Av ue Tel. 219-845-2676 
112 West - air Strei . Tel. 317-632-3493 
2920 Taylor Boulevard Tel. 502-634-3334 
3025 Highland Avenue Tel. 318-221-3027 
5505 Reisterstown Rd. Tel. 301-358-1186 

530 Page Avenue' Tel. 314-429-0633 
Tel. 702-384-4235 

e ..', Tel. 609-393-0999 
Tel. 201-792-3730 
Tel. 513-821-5080 
Tel. 216-741-2314 

1732 N.W. 25th Aveñ Tel. 503-222-9059 
. 1215 Snapps Fs8t Road ' Tel. 615-639-8451 

3158 Barron Avenue Tel. 901-458-2355 
11540 Garland Road ',, Tel. 214-327-8413 
3295 Santos Street Tel. 804-855-2518 
4722 W. Fond Du Lac Ave. Tel. 414-871-7655 
305 Decarie Boulevard Tel. 514-748-8803 
448 42nd Avenue S.E. Tel. 403-243-0971 

412 Western Ave 
01 North Olden 

5 -49 Tonnele Alv 
7450 Vine Street 
4525 Pearl Road 

e., wy.1 

P.O. Box 5823, Stn. "A" 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 

...for more details circle 134 on Reader Service Card 
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vice - call forms for the calls 
scheduled for the next day in each 
operating area and prepares a ser- 
vice - order form (Fig. 4) for each. 
The service - call form then is sta- 
pled to the top edge of the service - 

order form. (During the course of 
the following day, as the techni- 
cian completes a call, he writes the 
word "completed" across the top of 
the service - call form. If the cus- 
tomer is not home or if for any 
other reason the technician cannot 
make the call, he writes the words 
"not home" or "not completed" 
across the top of the service - call 
form. This procedure will later 
alert the dispatcher that the call 
must be rescheduled). 

After a service - order form is 
prepared for each call and the ser- 
vice - call forms are stapled to their 
respective service - order forms, 
the dispatcher is ready to route the 
calls in each area. To facilitate the 
routing, and to preserve the area 
map, it should be placed under 
glass (or a heavy, transparent 
sheet of acetate or plexiglass). The 
dispatcher then can mark on the 
glass with a grease pencil the ap- 
proximate locations of the calls 
scheduled in each area for the fol- 
lowing day. This will provide the 
dispatcher a clearer picture of the 
sequence in which the calls in each 
area should be made. The dis- 
patcher then selects a sequence 
which minimizes the distance be- 
tween calls and avoids needless 
backtracking. The sequence of 
calls in each area is indicated to 
the technician by placing a corres- 
ponding number in the upper 
righthand corner of the service - 

order form and by arranging the 
forms in the sequence in which the 
calls should be made. 

Once the routing process is com- 
pleted, the grease pencil markings 
can be wiped off the glass. 

If the calls for the following day 
were originally received or 
scheduled more than two or three 
days ago, and if time permits, the 
dispatcher should phone each cus- 
tomer and remind them that a 
technician will be calling on them 
the next day. This will help reduce 
the number of "not - at - homes". 
Also, because by this time the dis- 
patcher will have determined the 
sequence in which the calls in each 

area will be made, he should be 
able to tell each customer whether 
their call will be made in the 
morning, around noon or in the af- 
ternoon. 

As an alternative to having the 
dispatcher phone each customer 
the day before the service call is to 
be made, or as a follow up to the 
dispatcher's call, each technician, 
upon completing a service call and 
before leaving the customer's 
home, could ask to use their phone 
to alert his next customer that his 
is on his way. If the next customer 
in the call sequence does not an- 
swer the phone, the technician 
should bypass that customer and 
phone the next in the sequence. 
(However, if the home of the cus- 
tomer who did not answer the 
phone is located within a block or 
two of the route, the technician 
will take from his present location 
to the next "at home" customer, 
the technician could stop by to ver- 
ify that the customer really is not 
home. If the customer is not home, 
the technician should leave a note 
stating that he was there but since 
the customer was not home the 
call will be rescheduled for 
another day and the customer will 
be notified in advance. A pre- 
printed hangtag is handy for such 
a purpose.) 

When for any reason a techni- 
cian cannot make a scheduled ser- 
vice call or if at any time during 
the day he realizes that he will 
have time to complete more calls 
than were scheduled for him, he 
should phone the dispatcher and 
request as many additional calls 
in his area as he believes he has 
time to complete that day. The 
dispatcher than should ask for the 
technician's present location, and 
select, from among the calls 
scheduled for that area the follow- 
ing day, those calls which can be 
efficiently routed into the remain- 
der of the technician's workday. 
After receiving from the dis- 
patcher the names, addresses and 
phone numbers of the "additional" 
customers, and after entering this 
data on the spare service - call and 
service - order forms he carries in 
his truck, the technician should 
phone each of the "additional" cus- 
tomers to verify that they will be 
home when he arrives. 

Rescheduling Of "Not At Homes" 

When each technician reports 
back to the shop at the end of the 
workday, he should turn over to 
the dispatcher all of the service - 

call forms he received that morn- 
ing (plus any he prepared for addi- 
tional calls he received from the 
dispatcher via phone during the 
day.) 

The service - call forms for 
completed calls then can be filed 
away in the shop's customer file. 

The service - call forms for calls 
that were not completed because 
the customers were not home 
should be placed in the "Not At 
Home" pocket on the scheduling 
board (Fig. 1), and, at his earliest 
convenience, the dispatcher 
should reschedule these calls on 
the earliest "open" day in that 
operating area and then inform 
each customer by phone of the re- 
scheduled date. (Preferably, each 
"not at home" should be phoned no 
later than one day following the 
day on which the call was origi- 
nally scheduled.) 

Scheduling The Delivery Of In -Shop - 
Repaired Items 

When a home - call technician 
brings in a receiver or chassis for 
in - shop repairs, the original ser- 
vice - call form should be left sta- 
pled to the top edge of the service 
order form and both forms should 
remain with the receiver or chas- 
sis during in - shop repair. 

As soon as the in - shop repair is 
completed, the bench technician 
who completed the repair should 
remove the service - call form from 
the service - order form, write 
"shop repair completed" across the 
top and give it to the dispatcher so 
that he can use it to schedule the 
delivery of the repaired item. 

Delivery of in - shop - repaired 
items should be scheduled as soon 
after the repair is completed as is 
possible. Ideally, the same home - 

call technician who brought in the 
item also should deliver it. How- 
ever, if all of the workday pockets 
in that technician's area column 
on the scheduling board are fully 
scheduled (as indicated by red 
quota tags on each pocket in the 
column), the dispatcher should as- 
sign the delivery to a technician in 
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Whether it be a simple octal wafer or a high voltage 
socket designer's nightmare, you can be sure that 
WORKMAN'S "HS" and "HVS" replacement sockets 
and assemblies are faithful reproductions of the 
engineering and workmanship that went into the 
originals. 

WORKMAN'S application engineering staff, recruited 
directly from the Radio/TV Service Industry, gives us 

an insight into problems faced daily by America's TV 
servicemen. This, plus a management team drawn 
from the electronic distributing industry, translates 
into immediate " Off the She/f " deliveries of the 
widest possible variety of components. With service 
like this, our distributors can assure availability of 
merchandise, such as high voltage sockets, for every 
ervice dealer's needs. 

esult: WORKMAN'S complete line of high quality 
xact replacement sockets and assemblies are always 
vailable from indepth stocks. 

Wm= 
ELECTRONIC PRODUCTS, INC. 

Subsidiary of IPM TECHNOLOGY, Inc. 

P.O. BOX 3828 P.O. BOX 5218 
SARASOTA, FLORIDA 33578 REDWOOD CITY, CALIF. 94063 

...for more details circle 140 on Reader Service Card 
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an adjacent area. 
As soon as the delivery of the 

repaired item has been scheduled, 
the dispatcher should phone the 
customer to verify that the 
scheduled delivery date is conve- 
nient. If it is, the dispatcher then 
should place the service - call form 
in the appropriate workday pocket 
and handle it as he would any 
other service call, except that he 
will not have to fill out another 
service - order form for it. (The 
original service - order form 
should still be with the repaired 
item.) 

SUMMARY 

The home - call dispatching sys- 
tem and related procedures de- 
scribed in the preceding para- 
graphs are designed to reduce the 
average distance your technicians 
must travel between calls but yet 
insure that all service calls and 
deliveries are made on a timely 
basis. 

The system can be modified to 
meet the unique characteristics of 
any size of service business or 
geographical service area. For ex- 
ample, the geographical area 
served by a shop can be divided 
into more (or less) operating areas 
to accommodate either a larger (or 
smaller) service area or more (or 
less) home - call technicians. If you 
have fewer technicians covering a 
relatively large service area, you 
can divide the service area into 
small operating areas and then di- 
vide these among your home call 
technicians so that each techni- 
cian is assigned two operating 
areas, which he serves on alter- 
nate days. 

If you do modify the system to 
accommodate the unique charac- 
teristics of your business or service 
area, keep in mind that the princi- 
pal purpose of the system is to 
minimize the average distance 
your technicians travel between 
service calls, and that the reason 
for doing so is to increase the aver- 
age number of service calls your 
technicians make in a workday. 
Any modifications that do not con- 
tribute to these two interdepen- 
dent objectives will probably re- 
duce or eliminate the advantages 
you should gain from the 
system. 
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Fig. 1-A) Partial circuit of the Delco FM IF strip used in late - model 
AM/FM receivers. Insertion loss caused by use of ceramic IF filters is 

overcome by an IC gain stage (DM -9). The detector is one of the IC 

quadrature types. B) Functional drawing of ceramic filter. 

FIG.. 2-In Motorola receivers for "high - end" cars, a two -transistor, wide 
band amplifier is used to overcome the filter loss. A quadrature detector is 
also used in this design. 

In the not too distant past, car radio servicing was 
relatively easy because even FM receivers were un- 
sophisticated. Today, though the situation is differ- 
ent. Modern FM stereo car radios are at least as high 
on the technology scale as any home hi - fi equipment, 
with the possible exception of the lower - power audio 
stages used in car radios. It is probably safe to say 
that the 1971 - 1975 era for car radio design is at least 
as revolutionary as the 1957 - 1963 changeover from 
tube to transistor designs. In those days, we were 
saying, "Gee really, all transistors, eh!" Today, "all - 
transistor" can mean out - of - date circuitry! Almost 
everything is coming up ICs. 

FM CIRCUITS 

The amount and complexity of FM circuitry has 
decreased; yet, performance is up. This is attributa- 
ble to the twin technologies of IC manufacturing and 
low - cost piezoelectric ceramic filters. These latter 
components have all but replaced the venerable IF 
transformer of yesteryear. Figs. 1 through 3 show 
how these two technologies have been used in actual 
circuits by two representative manufacturers of OEM 
(for car makers) radios. 

Fig. 1 is a block diagram of the Delco system. The 
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circuit developments in car radio 

and tape products 
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Fig. 3-In lower - cost receiver designs, the gain stage between ceramic IF 

filters is deleted and a "squelch" (muting) control is used in its place. 

complex signal generated in the mixer is applied to 
the input of filter FL1, which selects out the desired 
10.7 - MHz IF signal. The output of FL1 feeds an IC 
gain "stage" contained in a single Delco DM9 (a 
smallish affair in an S - pin, minidip package). Coupl- 
ing between ICs U1 and U2 is via a second filter, FL2. 
The purpose of the DM9 gain stage is to overcome the 
insertion loss caused by the filters. IC U2 is an integ- 
rated - circuit version of the old quadrature detector 
scheme. Delco calls theirs the ICQD. This detector 
has become very popular in recent years, and all car 
radio manufacturers except Philco now use it. More is 
said about this chip later in this article. 

Fig. 1B is a stylized view of the inside of the Murata 
ceramic IF filter used by Delco and Bendix (as well as 
a lot of home equipment makers). The transmission 
path consists of a pair of piezoelectric elements made 
of ceramic and coupled by a mechanical "horseshoe." 
Crystal A converts IF signals to mechanical vibra- 
tions which, in turn, are passed to crystal B via the 
"horseshoe." The mechanical vibrations are con- 
verted back to electrical signals by the action of 
crystal B. 

The frequencies of these crystal filters are indi- 
cated by a code. When replacing one, it is necessary to 
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use two of the same code. Most manufacturers rec- 
ommend replacing both because the service parts are 
all of one group. 

Figs. 2 and 3 show two crystal - filter - equipped 
circuits used in Motorola car radios. In Fig. 2, the first 
IF has a conventional transformer input to the base 
and a crystal - filter output. Signal from FL1 is RC - 
coupled to a wide - band amplifier consisting of Q1 
and Q2. From there it is fed through a second crystal 
filter, FL2, to the input of a quadrature detector IC. 
Shown in Fig. 3 is a modified version which is used in 
lower - priced models. 

For all practical purposes, the conventional diode - 
type FM detector is out and the ICQD is now the 
"reigning king". Fig. 4 shows the block diagram of the 
typical ICQD. IF input signal is fed to a multi - stage, 
wide - band, high - gain, limiting amplifier. The out- 
put from this chain is diverted in two directions. One 
component is sent directly to the input of a gated, 
synchronous detector. The other is first fed to a 
phase - shift tank circuit outside the IC. Here the 
phase is shifted 90 degrees before the signal is sent to 
the other input of the detector. The output of the 
detector is a chain of rectangular pulses whose widths 
(periods) are proportional to the instantaneous value 
of the FM input signal. These pulses are then integ- 
rated to extract the audio information. In some ICQD 
type chips the AFC is derived from the audio line, 
while in others it is picked off at a separate terminal. 

Many FM car radio manufacturers still use bipolar 
transistors in the front end of some of their radios, but 
a few have switched to junction field - effect transis- 
tors (JFETs). Fig. 5 shows the front - end circuit used 
in some later models of Delco FM recivers. In this 
circuit, a DS - 88 JFET is used in a conventional 
common - source RF amplifier circuit. The relatively 
complex input network is used to provide impedance 
matching between the windshield antenna and the 
input RF tank. Shielded input and output signal lines 
and a ferrite bead on the Z+ line minimize problems 
caused by signal radiation. 

REGULATED POWER SUPPLIES 

It has long been recognized that FM radios, espe- 
cially car radios, need a regulated source of DC power 
in order to keep the stations from drifting merrily 
about the dial. Until now, this regulation has usually 
been supplied by a simple zener diode regulator. 
However, certain 1974 - 75 Delco models are equip- 
ped with a DS - 512 transistor regulator (See Fig. 6). 
In this series regulator circuit, the base of the transis- 
tor is held constant by the zener diode. The voltage 
across the load (fed from the emitter of the transistor) 
is held to a constant value approximately equal to Vz 
+ Vbe, or about 0.7V DC higher than the voltage 
across the zener. These circuits improve the regula- 
tion (and hence both the stability and the "A - lead - 
borne" noise) by a factor proportional to the beta of 
the series regulator transistor. 

PLL STEREO DECODERS 

Some years ago, Motorola Semiconductor Products, 
Inc., (not to be confused with the car radio division of 

Motorola) collaborated with a nationally known 
maker of hi - fi equipment to produce the first IC 
stereo decoder. These original chips are now known 
as the Motorola MC1304P, MC1305P and MC1307P. 
Delco then offered the DM - 14 IC stereo decoder. 

The original chips are no longer used extensively in 
new equipment. Their bulky resonant tank circuits 
(up to three) are less appealing now that we have 
phase - locked - loop (PLL) decoders, which use either 
a single inductive tank circuit or none at all. 

In 1972, Bendix introduced the first car - radio 
application of PLL. Delco is now in the a PLL market 
with their DM - 54, as is the car - radio division of 
Motorola Semiconductor Products offers a "coil - less" 
PLL under the type number MC 1310P. 

Rather than bog ourselves down describing all 
PLLs used in car radios, we'll examine one represen- 
tative coil - less type: the Delco DM - 54. A block 
diagram of this chip's circuits are shown in Fig. 7. The 
input signal is amplified and separated by the compo- 
site stage. The 19 - KHz pilot signal, in turn, is broken 
into two components. One is fed to a threshold (am- 
plitude) detector. This circuit drives one input of a 

WIDE -BAND 
AMPLIFIER 

AFC 

o 
AUDIO 

GATED 
SYNCHRO- 

NOUS 
DETECTOR 

Fig. 4-internal stages of a typical IC quadrature detector. 
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Fig. 5-JFET FM RF amplifier which uses the Delco DS - 88 transistor 
Impedance matching to the windshield antenna requires a relatively elabo 
rate input network. 

24 / ELECTRONIC TECHNICIAN/DEALER, MARCH 1975 



two - input AND gate which functions as a mono- 
stereo switch. The AND automatically turns off the 
decoder when reception is too marginal for good 
stereo; a feature which allows continued use of the 
radio in the mono mode. 

The other component of the pilot is sent to the PLL 
section. The heart of any PLL is a voltage - controlled 
oscillator (VCO). The frequency of the VCO changes 
when the DC input control voltage changes. In stereo 
decoder chips, a 76 - KHz VCO, equipped with either 
an LC tank or RC network, is used to course - adjust 
the frequency. A series of flip - flop circuits then 
convert the square wave output of the VCO to 38 - and 
19 KHz signals. The DC control voltage needed by the 
VCO is developed by comparing the phase of the 
incoming pilot signal with that of the 19 - KHz signal 
from the output of the flip - flop divider chain. The DC 
voltage at the output of the phase detector is propor- 
tional to the difference of the frequencies of these two 
signals. The control voltage is amplified and fed to 
the control - voltage input of the VCO. If the 76 - KHz 
VCO begins to drift off frequency, the DC control 
signal increases or decreases to bring it back on fre- 
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Fig. 6-Regulated power supply shown here increases the regulation of a 

simple zener diode by a factor proportional to the beta of the DS - 512. 
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Fig. 7-Block diagram of the internal circuitry of a phase - locked - loop 

(PLL) stereo decoder IC. The PLL portion is used to regenerate the stereo 

suppressed subcarrier. 

quency. This system is similar but not identical to 
convential AFC systems. 

In addition to the application just described, PLL 
circuits are used as FM demodulators, as frequency 
control circuits in some TV and FM tuners, and as the 
frequency control for modern, high - cost signal 
generators called wide - range synthesizers. 

All car radio manufacturers who use the PLL 
recommend that it be aligned by adjusting the fre- 
quency control (either a pot or, on Bendix models, a 
coil) until a stationary Lissajous pattern is produced 
on the oscilloscope screen. I have seldom found this 
procedure necessary. Because the PLL will "capture" 
a VCO that is slightly misadjusted, you need only get 
the VCO adjustment close and the PLL action will do 
the rest. To check PLL locking action, tune across the 
FM band and select the weakest station that produces 
proper action of the stereo indicator lamp. Tune to the 
station from both above and below it, to make sure it 
"captures" normally. 

If the preceding technique is not possible in your 
area, grab the scope and a stereo signal generator, 
and use the technique recommended by manufactur- 
ers. 

PHILCO-FORD'S VARACTOR-TUNED RECEIVER 

In 1972 Philco - Ford introduced a relatively uni- 
que car radio design that is still being used. Fig. 8 

shows a sectional block diagram of this receiver. In 
the FM mode, the front end (RF amplifier and local 
oscillator) is voltage - tuned by a few variable - 

capacitance (varactor) diodes. The front - end stages, 
the IF strip and the FM demodulator are on a single 
printed - circuit board which is mounted along the 
real panel of the radio. The demodulator is a diode 
type, although you can easily mistake it for a quadra- 
ture detector (QD) because the diodes are "hidden" 
within an RCA CA3043 ICA. However, the fact that 
it is a diode type is still visually evident because the 
QD uses a phase coil, as opposed to the transformer 
used in the Philco. 

The stereo decoders and complete audio section are 
located on a second printed - circuit board. The AM 
circuits and the special section used to generate the 
FM control voltage (for tuning the varactor front end) 
is contained on a third printed - circuit card. 

A partial schematic of the control voltage stage is 
shown in Fig. 9. Transistor Q1 functions as a VLF 
Colpitts oscillator tuned by C1, C2, Ll and L2. (The 
frequency of this oscillator is several hundred 
kilohertz, but the actual frequency is unimportant.) 
This circuit develops an AC output voltage, El. Diode 
D1 rectifies this signal and applies the resultant DC 
to a three - transistor control amplifier, designated as 
Al in Fig. 9. Amplifier Al generates the negative 
feedback signal which controls the amplitude of the 
output of Ql. In this way, E1 is held constant. 

The acutal tuning voltage is generated by rectify- 
ing E1, the AC signal across coil L2. Because L2 is 
fixed and Ll is tunable (and ganged to the permeabil- 
ity tuning mechanism), the level of E2 will change 
along with changes in the inductance of L2. The out- 
put voltage is filtered in an RC network which is 
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contained within a ceramic package similar to the 
type used by Philco since their re - entry into the car 
radio market back in 1965. The level of tuning vol- 
tage ranges between 0.7 and 6.8v DC, depending 
upon the setting of the tuning dial. 

IC TROUBLESHOOTING 

The advent of IC technology, according to many 
"knowledgeable" people, was suppose to eliminate 
the need for servicing and, therefore, the servicer. 
This has not happened, principally for two reasons: 

1) The present cost of ICs and the state of the art of 
other component and manufacturing technologies 
involved in the production of consumer electronics 
have, to date, precluded the possibility of throw - 

away boards and/or modules. 
2) ICs, like discrete simiconductors, are seemingly 

more reliable than tube - equipped circuits; however, 
present - day manufacturing techniques have not 
produced semiconductors which are sufficiently 
"pure" and of sufficiently "tight" parameters to com- 
pletely eliminate defects and failures. 

COMBINED 
AUDIO 

STEREO DECODER 
AND 

AUDIO AMPLIFIER 

I TUNING 
VOLTAGE 

LOUDSPEAKERS 

cC 

cC 

Fig. 8 -Block diagram of the Philco - Ford receiver used in Fords. 

On the other hand, ICs have made the diagnostic 
aspect of servicing easier. Instead of having to isolate 
the cause of a trouble symptom to a single discrete 
component among many possibly defective ones, we 
merely have to sectionalize the problem to a single IC, 
in which is contained a large percentage of the previ- 
ously discrete components. (This, in effect, eliminates 
the isolation aspect of diagnosis.) In auto radio servic- 
ing, sectionalizing the problem to a single IC usually 
can be accomplished by measuring the DC voltage on 
the pins of the IC and comparing them to the "nor- 
mal" voltages listed in the service data. A chart 
which accompanies this article lists the "normal" vol- 
tages on the pins of ICs which are representative of 
the types encountered in car radio and tape products. 

IN PART 2 

Low - cost substitutes which can be used to replace 
many FM and stereo ICs, and the new and most 
significantly changed circuits and features of car tape 
products will be discussed in the second, and final, 
installment of this state - of - the - art report. 

Fig. 9 -Circuit used to generate the DC tuning control voltage in Philco 
Ford varactor - tuned FM receivers. 

COMMON AUTO RADIO IC PIN VOLTAGES 

PIN NO. 

DM -11 

DM -31 

(ICQD) 

DM -14 

(NON PLL 

STEREO DECODER) 

DM -9 

(ICGB) 

DM -41 

(ICOD) 

DM -35 

(ICAM) 

DM -29 

(AUDIO IC) 

DM -48 

(AUDIO IC) 

DM -44 

PLL STEREO 

MODULE "A" 
DECODER 

MODULE "B" 

DM -30 

(TAPE 

PREAMP) 
1 3.9 8.0 1.4 3.5 7.2 .50 .60 3.4 2.4 13.2 
2 3.5 2.1 1.4 3.6 4.0 1.3 1.3 5.7 3.4 7.0 
3 - 3.0 2.8 14 .60 1.5 1.5 5.4 3.3 1.4 
4 1.4 1.9 0 1.3 .60 0 0 4.7 2.5 2.7 
5 1.4 1.9 2.3 1.3 .60 0 0 4.6 2.5 3.5 
6 1.4 13.2 (.7)* 1.3 0 12.6 12.7 5.3 3.2 0 

7 0 0 o 0 13.2 13.5 13.2 (1.0)* 13.2 (1.0)* 1.4 
8 0 5.0 14 0 .60 12 GRD GRD 1.4 
9 .15 8.0 .20 14 - 2.9 1.8 0 

10 1.5 3.7 .20 - 2.9 (3.1)** 1.7 (2.3)** 3.5 
11 - 6.0 4.9 2.0 (0.1)** 1.3 (2.4) ** 2.7 
12 3.5 6.0 3.3 7.2 - 2.9 1.8 1.4 
13 8.0 3.7 8.0 7.2 2.9 1.8 0 
14 4.5 0 (1.9)% 4.0 4.9 - 2.9 1.8 0 
15 - - 3.0 (4.2)** 3.0 (4.5)** - 
16 - - 13.2 13.2 

* STEREO LAMP ON 
** AM MODE 
(DM -44 VOLTAGES VARY ACCORDING TO MANUFACTURER) 
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Earn 
an extra 
$2000 
per year 
Find out how you can earn an 

extra $2000 or more per year re- 
storing only a few color and black 
and white tubes per week. Full 
color brochure shows you how 
to make more money and sat- 
isfy more customers on al- 
most every call. Write to- 
day! 

New 

467 CRT 
Restorer/Analyzer * 

With the profit restorer! 
Profit in the home. After replacing a component 
you've often noticed a less than perfect picture. It's 
almost always due to a weak picture tube. The few 
minutes you spend with the 467 Restorer will give 
your customer brilliance and sharpness that will make 
her pleased to pay for the improved picture. 

Profit in the shop. "Sixty-five dollars and the picture 
still doesn't look as good as it used to!" How many 
times have your customers said that to you? You need 
not hear it again! Use the 467 Restorer on every major 
job and your customer will thank you for returning his 
set working like new. 

Most -Powerful Rejuvenation, but most gentle too. 
There's only one CRT Restorer that restores the pic- 
ture to like new and analyzes tube condition so ac- 
curately that you can safely guarantee restoration for 
up to five years. You get extra safety from our auto- 
matic restoration method that prevents cathode 
stripping. 

TriDynamic true test. The B & K TriDynamic method 
tests all three guns simultaneously. It measures true 
beam current that passes through G1 aperture, unlike 
other testers that measure meaningless cathode to G1 

current. Leakage indication even includes cathode - 
to -cathode and there's an exclusive B & K focus con- 
tinuity test. 

Simplest operation. Exclusive integrated circuitry 
lets you test all picture tubes with the same, defined - 
on -the -front -panel procedure ... including "in -line", 
Trinitron and tubes with common G1 and G2. See your 
distributor or write Dynascan. 'six sockets included, 

optional sockets also shown. 

PRODUCTS OF 

DYAIASCA/V 

...for more details circle 105 on Reader Service Card 
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New In Color TV For 
1975 - Part 7 

By Joseph Zauhar 

Continuation of a series which analyzes the 
new and significantly changed circuits in 1975 

color TV receivers. This month we will 
review the new circuits used in Zenith's Titan 

chassis and the varactor tuning system 

Zenith's 1975 line of color TV 
receivers features a 100 - percent 
solid - state Titan vertical chassis 
with the same basic construction 
in 17-, 19-, 23- and 25 - inch 
diagonal screen color TV sets. 

In the "F" line, an increased 
number of color TV receivers fea- 
ture the convenience of Varactor 
Tuning. In addition to the models 
that use the Varactor Tuner - 

Space Command Assembly are 
17-, 19- and 25 - inch (diagonally 
measured) recievers that use the 
Varactor Tuning System without 
the remote control of Space Com- 
mand. 

COLOR TV CHASSIS 17/19EC45 

The 19EC45 is the most power- 

ful color TV chassis available from 
Zenith, producing 29.6 kv of sec- 
ond anode voltage for the 
Chromacolor II picture tube. It is 
an expansion of the company's 
modular solid - state circuitry and 
is used in either large or small - 

screen color TV sets. 
The 17EC45 and the 19EC45 

chassis are mounted -vertically in 
the cabinet for easier access when 
servicing the TV set. The vertical 
portion of the chassis contains 
seven plug - in Dura -Modules 
which are fastened with plastic 
turnbuckles, as well as a plug - in 
IF module. Over 80 percent of all 
the chassis components are 
mounted on the modules as shown 
in Fig. 1. All of the Dura -Modules 

Fig. 1 -Zenith's 19EC45 color TV chassis with over 80 percent of all chassis components mounted on 
plug - in modules. 

used in the chassis are special car- 
rier panels that mount and inter- 
connect solid - state devices in a 
desired configuration. The mod- 
ules vary in size from single ones 
that are 31 inches by 2% inches to 
the largest that measures 4% in- 
ches by 31 inches. 

The chassis feature unitized 
construction which enables the 
chassis, the yoke and convergence 
assembly, the picture tube, de- 
gaussing shield and tuners, to be 
functional when removed from the 
cabinet. After removing six screws 
the entire unitized assembly can 
be removed from the cabinet. If de- 
sired, the chassis may be removed 
by disconnecting the cables at the 
plugs and removing four screws. 
The vertical portion of the chassis 
is hinged and drops to a 45 degree 
angle, and in this position the 
chassis will still operate. 

Power -Sentry System 

The Power - Sentry system em- 
ployed in this chassis (Fig. 2) uses 
magnetic voltage regulation 
rather than electronic voltage 
regulation. This system is unique 
in 51 sets of Zenith's 1975 color TV 
line and replaces the conventional 
power transformer and complex 
electronic circuitry. The voltage 
regulating transformer (VRT) 
converts unregulated AC line vol- 
tages to a regulated AC voltage for 
use in the chassis, maintaining it 
at the specified operating level. It 
functions internally within the 
power transformer regulating and 
protecting all chassis circuitry. 
The low voltage power supply is 
mounted on the horizontal section 
of the chassis. 

Deflection Yoke Assembly 

A new integrated yoke assembly 
employs a molded plastic deflec- 
tion yoke housing which mounts 
on the neck of the picture tube. An 
integrated printed convergence 
circuit board, with pole - piece 
sub - assembly modules, mounts 
on the rear of the plastic housing. 
On the 17EC45 and 19EC45 verti- 
cal chassis family, the pincushion 
correction circuitry board is also 
within the housing, but mounted 
onto the yoke clamp. For all hori- 
zontal chassis modules, the pin- 
cushion correction board will con - 
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tinue to be mounted on the chassis. 
The yoke uses parallel con- 

nected horizontal coils. The same 
windings, when series connected, 
are used for all hybrid chassis. The 
vertical coils and connections are 
identical. 

The deflection yoke unit Zenith 
Part No. 95 - 3103, is now a basic 
component of the new integrated 
assembly. It is a version of the 
same coil assembly found in the 
previous No. S - 93256 or No. S - 

89750 yoke. 

Vertical Blanking/Video Circuit 

A new video blanking feature 
has been added to the 17/19EC45 
vertical chassis. This circuit pro- 
vides video blanking, should the 
vertical module, deflection yoke, 
or pincushion circuit fail. 

The video blanking transistor, 
Q905 (Fig. 3) receives a sawtooth 
waveform from the yoke current 
sensing resistor R203, driving 
Q905 into saturation and rapidly 
charging capacitor C908 toward 
the B+ voltage. This capacitor 
provides a positive voltage to the 
base of vertical blanker transistor 
Q901, forward biasing the base - 

emitter junction during the trace 
interval. During the trace time, 
capacitor C908 discharges 
through resistor R907 and the ver- 
tical blanker transistor Q901. 

The DC collector potential of the 
vertical blanker transistor Q901 
will be quite low during the trace 

interval, resulting in a low poten- 
tial on the base of blanking driver 
transistor Q903. The low potential 
on the base of Q903, results in a 
reverse emitter - base bias condi- 
tion cutting it off. 

Operation of the video circuitry 
is the same as in previous receiv- 
ers. With the blanking driver 
transistor Q903 cut off, a low po- 
tential will be present at the emit- 
ter of the second video transistor 
Q904. The low potential on the 
emitter of the second video tran- 
sistor Q904, produces a forward 
emitter - base bias condition and 
Q904 conducts. 

This action causes the collector 
voltage of the second video tran- 
sistor to decrease. The decrease in 
the DC voltage is coupled to the 
base of video driver transistor 
Q1204. The base - emitter junction 

of Q1204 is forward biased, caus- 
ing it to conduct. The resulting 
drop in emitter voltage of Q1204 is 
DC coupled to the emitters of the 
color video output transistors 
Q1205, 6 and 7. The color video 
output transistors are forward 
biased and begin to conduct, plac- 
ing approximately + 140 volts on 
the picture tube cathodes. The pic- 
ture tube is now forward biased, 
and causing beam current to flow. 

During the vertical blanking in- 
terval, a negative going blanking 
pulse is applied to the base of the 
vertical blanking transistor Q901, 
driving it to cut off. This results in 
a high positive potential on the 
collector of Q901. The high posi- 
tive potential is DC coupled to the 
base of blanking driver transistor 
Q903, driving it into saturation. 
This will cause a positive potential 

ms 1.2V 
toc ó 0201-66v 2u 
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Fig. 2-Schematic diagram showing the Power - Sentry system employed in the 17/19EC45 color TV 

chassis, using a voltage regulator transformer (VRT). Courtesy Of Zenith. 

Fig 3-The video circuitry provides video 

blanking, if the vertical module, deflection yoke 

or pincushion circuit fails. Courtesy 
Of Zenith. 
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Fig. 4-The Varactor Tuner - Slider escutcheon 
used on TV sets without Space Command tuning. 
Courtesy Of Zenith. 

to be applied to the emitter circuit 
of the second video transistor 
Q904, driving it to cut off. 

The rise in the collector voltage 
of Q904 is then DC coupled to the 
base of video driver transistor 
Q1204, driving it to cut off. This 
essentially opens the emitter cir- 
cuit of the color video output tran- 
sistors, driving them to cut off. 
When the color video output tran- 
sistors are cut off, the cathode po- 
tential on the picture tube will rise 
toward B+, cutting it off and no 
beam current will flow. This cir- 
cuit functions the same as in pre- 
vious TV receivers. 

If the vertical module, yoke or 
pincushion circuit fails, the yoke 
sensing resistor R203 will not pro- 
vide a sawtooth waveform to the 
video blanking transistor to drive 
it into saturation. Thus, capacitor 
C908 will not charge toward B+. 
The positive voltage supplied to 
the base of vertical blanker Q901 
will not be available and it will not 
conduct. The blanking driver 
transistor Q903 and video transis- 
tors will remain in the blanking 

Fig. 5-The fine tuning knob is rotated to adjus 
the appropriate potentiometer, which in turn 
selects the proper tuning voltage and operates 
the tuner at the desired frequency. Courtesy Of 
Zenith. 
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Fig. 6-The complete Varactor Tuner - Slider 
Assembly. Courtesy Of Zenith. 
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Fig. 7-Schematic diagram of the Varactor Tuner 
Zenith. 

mode of operation. 

Varactor Tuner -Space Command 
System ("F" Line) 

The Varactor Tuner - Space 
Command System as employed in 
the "F" line of color TV receivers is 
basically the same as the ones 
used in the "E" line models. Im- 
provements made in the late pro- 
duction of "E" line assemblies will 
follow through on the "F" line. 
These changes include the follow- 
ing items: 

1) A MUTE position on the 
Volume Stepping Function of the 

Control Center and Slider circuitry. Courtesy Of 

Four Function Space - Command 
unit. 2) Simplification of the cabl- 
ing and connector networks. 
3) Bracket modification on 17 - 

inch Varactor Tuner - Space 
Command mounting to simplify 
removal from the cabinet. 
4) Metal Oxide Varistor (M.O.V.) 
protection for the photocell. 

Some models of the "F" line will 
employ VHF tuners equipped with 
7.5 - ohm antenna inputs. 

Later production of the "F" line 
Varactor Tuner - Space Command 
systems will include a new Space 
Command chassis board which in - 
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corporate the following changes: 
1) A Triac with self - mounted 

heat sink, relocated on the board. 
2) Individual Volume Step resis- 
tance adjustments. 3) The Varac- 
tor Tuner - Space Command as- 
sembly will be used in more mod- 
els of receivers than in the "E" 
line. 

Varactor Tuning, Without Space 
Command ("F") 

There will be an increased 
number of color TV sets employing 
Varactor Tuning Systems without 
the remote control of Space Com- 
mand in the "F" line. 

The functions of switching the 
tuning voltage, the UHF/VHF 
mode of operation, and the chan- 
nel light indication are performed 
by a sliding mechanism that is in- 
corporated in the Varactor Tuner 
package. This unit is mounted to 
the cabinet, with the slider control 
accessible to the operator of the TV 
set. 

The Varactor Tuner - Slider as it 

appears from the front of the 
cabinet is shown in Fig. 4, on the 
17 - and 19 - inch model TV sets. 
The one used on 25 - inch models is 
similar, but it has a larger dial and 
channel indication. Fourteen 
separate positions are available 
for the selection of VHF or UHF 
channels. Any position can be ad- 
justed for any one of the twelve 
VHF or seventy UHF channels. A 
sliding mechanism moves a de - 
tented channel selector knob to 
the desired position. Shown in Fig. 
5 is the operation of the fine tuning 
knob to adjust the appropriate 
potentiometer, to select the proper 
tuning voltage, and operate the 
varactor tuner at the desired 
channel frequency. 

An illuminated channel indi- 
cator is located to the left of the 
slider showing the channel 
number selected for each tuning 
position. A single pilot lamp be- 
hind this indicator moves with the 
slider assembly to each tuning 
position. 

The 17 and 19 - inch models use 
a 6.3 volt AC incandescent bulb to 
illuminate the number of the 
channel selected, while the 25 - 

inch models employ a 120 volt AC 
neon bulb for this purpose. 

The complete Varactor Tuner - 

Slider assembly as viewed from 
the front is shown in Fig. 6. 

Tuner Control Center 

Most of the Tuner Control 
Center is unchanged from the one 
used in the "D" and "E" line Var - 
actor Tuner assemblies. One 
change was made in the AFC Am- 
plifier circuit. Now only one tran- 
sistor is used, instead of the two. 
The end connector that connects to 
and from the mechanical switch- 
ing system has also been changed. 
These circuit changes are shown 
in the schematic diagram (Fig. 7) 
for the Tuner Control Center and 
the Slider - operated switches. The 
variations in the wiring for the 
17-,19-, and 25 - inch diagonal TV 
receivers also are shown. 

RELAY SERVICE TOOL -KIT 

No. TK -18 Kit, $38.60 complete. 

18 -piece tool set includes everything needed to service, 
align, check, and maintain relays ... includes: Contact 
Burnisher with extra blades, Spring Tension Gauge, 
Wrenches, Thickness Gauge Set, Inspection Mirror, etc. 
All in handy vinyl case with instruction booklet. 

P. K. NEUSES, INC. 
Box 100 / Arlington Heights, Illinois 60006 

PRECISION TELE -COMMUNICATION TOOLS 

...for more details circle 125 on Reader Service Card 

Kleps 40 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 

to release (all Kleps spring loaded). 
Kelps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 

Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 

Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2' long. .99 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 

jack. Phone tip. 51/2" long. $ .89 

All in red or black - specify. (Add 50t postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 

connectors, earphones, headsets, miniature components. 

r 
NOW. 1411E 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
130 Spencer 1'lace, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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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 

CET GIANT 
276 -Page License Handbook onforly 4 R 

A. 9 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 "CET LI- 
CENSE HANDBOOK" ... publisher's 
list price $8.95 ... for only 490 with 
your Trial Membership. 
2. Guaranteed Savings: The Club 
guarantees to save you 15% to 75% 
on all books offered. 
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 monthly 
News gives you advance notice of im- 
portant new books ... books vital to 
your continued 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 monthly Club News. 
Thus, you are among the first to know 
about, and to own if you desire, sig- 
nificant new books. You choose only 
the main or alternate selection you 
want (or advise 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 Member- 
ship, you need purchase as few as four 
books during the coming 12 months. 
You would probably buy at least this 
many anyway . without the sub- 
stantial savings offered through Club 
Membership. 

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 "CET LICENSE 
HANDBOOK" 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 
Servie. 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 TY 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 
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 

List Price $7.95; Club Price $4.95 
Introduction to Medical Electronics 

List Price $9.95; Club Price $6.95 
Basic Digital Electronics 

List Price $7.95; Club Price $4.95 
Auto Stereo Service & Installation 

List Price $8.95; Club Price $5.95 
The Home Appliance Clinic 

Litt Price $7.95; Club Price $4.95 
Directional Broadcast A 

List Price $12.95; Club Price $7.95 
Effec. Troubleshooting with EYM & Scope 

List Price $8.95; Club Price $5.95 
Modern Communications Switching Sy. 

List Price $17.95; Club Price $13.95 
Prac. Gd. to MATV/CCTV Sys. Des. & Ser. 

List Price $9.95; Club Price $5.95 
Prac. Circuit Design for the Experimenter 

List Price $8.95; Club Price $4.95 
Amateur FM Conversion/Constr. Projects 

List Price $8.95; Club Price $5.95 
Elec. Unraveled/Hew Commonsense App. 

List Price $7.95; Club Price $4.95 
Installing TY & FM A 

List Price $7.95; Club Price $3.95 
Commercial FCC License Handbook 

List Price $9.95; Club Price $5.95 
Mod. Gd. to Auto Tuneup/Emis.-Ctrl. Svc. 

List Price $8.95; Club Price $5.95 
MATV Systems Handbook 

List Price $7.95; Club Price $4.95 

SEND N O MONEY! Simply fill in and mail Airmail card today! postage -paid Y 



 Handsome, 

CET LICENSE 

HANDBOOK 
with Consumer Electronics, 

Audio & Industrial Electronics 

Options - By Joseph J. Carr 

276 pages 

250 illustrations 

hardbound volume 

Partial List of Contents 
Preparing for the CET Exam: Who May 

Take the CET Examination-About This 
Study Guide-Good Study Habits 

Basic Electronic Circuits: Ohm's Law- 
Alternating Current-Basic Electronic 
Circuits 

Basic Circuit Math: Basic Circuit Math 
Electronic Circuits: RC Networks-Reac- 

tance - Impedance - Resonance - 
High- and Low -Pass Filters-Electronic 
Circuits 

Ampliters, Detectors and Oscillators: 
Amplifier Configurations-Classification 
by Conduction Angle-Coupling Tech- 
niques-Push-Pull Operation-Oscilla- 
tor Circuits-AM Detectors-FM De- 
tectors-Power Supply Circuits-Am- 
plifiers, Detectors, and Oscillators 

Signals and Waveforms: Amplitude Mod- 
ulation-Frequency Modulation-Multi- 
plexed Stereo on FM-Television Sig- 
nals-Miscellaneous Waveforms and 
Signals-Signals and Waveforms Used 
in Electronics 

Antennes and Transmission Lines: Trans- 
mission Lines for TV-Antenna Designs 
-Antenna Measurements - Antennas 
and Transmission Lines 

Electronic Test Equipment and Its Use: 
Measurements of Voltage, Current, and 
Resistance - Signal Sources - Oscil- 
loscopes - Electronic Test Equipment 
and Its Use 

Solid -State Devices: Semiconductor Di- 
odes-Transistors-Field-Effect Transis- 
tors - Unijunction Transistors - Four - 
Layer Devices-Solid-State Devices 

Components Used in Electronics: Resistor 
Color Code-Capacitor Color Coding- 
Electrolytic Capacitors - Inductors - 
Switches-Components Used in Elec- 
tronics 

Monochrome Television Circuits: Cathode 
Ray Tube-TV Receiving System- 
Monochrome Television Circuits 

Color Television: The Color Signal-Ver- 
tical and Horizontal Circuits-Color 
Circuits-Color TV 

Waveform Analysis: Service Scope-TV 
by Waveform Analysis - Waveform 
Analysis 

Sample CET Examination: Sample Test 
Answer Key 

CET Audio Option: Scope of the Exam- 
ination-Organization of the Stereo 
System-Power Amplifiers-Distortion 
Tests - Frequency Response - Power 
Measurement - Electromechanical De- 
vices-Tapes and Noise Reduction- 
CET Audio Option 

CET Industrial Electronics Option: SCR 
and Triac Circuitry-Servomechanisms - Digital Electronics - CET Industrial 
Electronics Option 

A new, complete and practical guide to more 
money and prestige through CET certification 
... featuring the first coverage of the new audio 
and industrial exams! 

This brand-new volume is intended 
as a review for anyone preparing 

for a CET (Certified Electronic Tech- 
nician) exam (television, audio, or in- 
dustrial), a state or local license 
exam, or a job -entry exam. The mate- 
rial is arranged logically for minimum 
study time and maximum retention, 
and each Chapter contains questions 
(with answers) at the end typical of 
those appearing in the real exams. In 
all, there are 538 questions and an- 
swers in this unique new volume. 

The first few Chapters explain the 
administration and scope of the CET 
exams, which are given by the Na- 
tional Electronics Association (NEA). 
They offer a review of simple AC and 
DC circuits, and include a painless 
"minicourse" in simple circuit math- 
no difficult math is required. 

To prepare you for specific test 
questions, various common circuits are 
clearly explained: filters, resonant 
circuits, differentiators, etc. One Chap- 
ter is devoted to universal circuits us- 
ing tubes and transistors. Then, antic- 
ipating the CET exam's RF questions, 

a meaty Chapter tells how AM, FM, 
and TV signals are shaped up and 
shipped out by modulators and trans- 
mitters. This makes the book extreme- 
ly practical as a reference volume as 
well as a study guide. 

Systematically, the text takes the 
reader through antennas and trans- 
mission lines, electronic servicing 
equipment, the use and application of 
common circuit components, basic TV 
theory, and troubleshooting. Then 
there is a complete guide to waveform 
analysis and its use in TV trouble- 
shooting. You'll find this information 
priceless for day-to-day servicing- 
you'll refer to it again and again. 

In brief, here is all the dope you 
need to pass the two brand-new CET 
exams and qualify as an industrial 
and audio electronics expert-THIS 
IS THE FIRST CET GUIDE WITH 
SUCH COVERAGE! A replica test, 
which will serve as a dry run for the 
CET exam, is included to help you 
know you're ready for the real thing! 
276 pages, 289 illustrations. Hard- 
bound. Publisher's List Price $8.95. 
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Fig. 9.7. Symbols for bipolar transistors. Fig. 12.7. An example of IQ demodulation. 

Over 250 clearly drawn illustrations and schematics-plus easy -to -understand 
text-cover scores of topics like test equipment, color TV, solid-state devices, etc. 

AN EXTRAORDINARY OFFER... 
...for more details circle 106 on Reader Service Card 



Semiconductor Diodes -A 
Perspective For Servicers 

By Bernard B. Daien, ET/D Contributing Editor 

Characteristics, applications, common failure 
modes, replacement, and test methods 

Although the transistor is re- 
garded by most people as the de- 
vice that marked the beginning of 
the semiconductor era, the diode 
really deserves that distinction. 
Old timers still recall the galena 
detector which used a cats whisker 
(the first point - contact solid - 

state detector). About the same 
time, in the early 1920's, the sili- 
con detector made its debut in the 
form of a piece of silicon sand- 
wiched between two pressure 
plates. (I have one made by the 
Union Carbide Corporation, dated 
1924, and it still works as well as 
the day it was made.) 

Despite these early develop- 
ments in semiconductors, the 
thermionic tube caught the 
industry's fancy, and all develop- 
ment turned toward tubes for a 
quarter of a century. (Who knows 
how far along solid - state devices 
would be today if that little detour 
had never occurred.) However, 
even during the vacuum tube era 
many solid - state diodes were 
used: The copper oxide rectifier 
(forerunner of the Schottky diode) 
was used extensively as a meter 
rectifier in instruments because it 
required no filament, generated 
no potential to upset small - signal 
readings, and had a low voltage 
drop. And the 1N34 germanium 
point - contact was the first ger- 
manium device to achieve exten- 
sive use, replacing tube - type 
video detectors and high - fre- 
quency mixers in the early 1940's. 
The selenium rectifier was the 
rectifier in the 194O's in mil- 
lions of radios and television sets. 
And don't forget the 1N21 silicon 
UHF radar diodes used during 

World War II in military equip- 
ment. 

There is no need to elaborate 
further because the preceding ex- 
amples are sufficient proof that 
solid - state diodes preceded the 
vacuum tube era, coexisted with 
it, and now appear to be destined 
to outlast it. 

Today, copper oxide and 
selenium diodes are obsolete, and 
germanium is rapidly being 
phased out of most applications. 
Only silicon flourishes, and it sur- 
vives in many variations, doing 
most of the jobs formerly per- 
formed by the other devices. Each 
variation has its own distinct 
characteristics which, in turn, re- 
quire their own specific tests. 

In general, modern diodes have 
vastly improved characteristics 
and stability compared to most of 
the earlier devices. Unfortu- 
nately, the "marginal" defects of 
earlier devices are still remem- 
bered and mistakenly attributed 
to modern devices even though 
most either become completely 
shorted or completely open cir- 
cuited, with very few leakers, drif- 
ters or other "marginal" defects 
which plagued early solid - state 
diodes. 

Despite the common impression 
that a diode is a device so simple 
that it deserves scant attention, 
the diversity and complexity of 
modern diodes is increasing. Tele- 
vision sets now use all - solid - 

state tuners equipped with tuning 
diodes (varactors), which replace 
variable capacitors and variable 
inductors; PIN switching diodes, 
which replace the channel selector 
switch; and light - emitting diodes 
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Fig. 1-Forward voltage - forward current curve 
for a germanium rectifier. 

(LEDs), which replace the channel 
indicator. 

In communications and indus- 
trial applications, the four - layer 
diode (snap diode) has received ac- 
ceptance. Schottky diodes are used 
for fast switching in high - speed 
computers and as power rectifiers 
in high - frequency power supplies 
or in other circuit applications in 
which a lower forward voltage 
drop is needed than can be ob- 
tained with more conventional 
silicon PN rectifiers. 

Silicon photodiodes are used in 
photocouplers, in which the light 
from an LED "turns on" a photo- 
diode, forming a switch which pro- 
vides complete electrical and 
mechanical isolation between the 
input and output circuits. These 
"relays" have no moving parts, in- 
definite life, high - speed opera- 
tion, and are small, lightweight 
and inexpensive. You will be see- 
ing more of them as time goes on. 

There are many more types of 
diode devices in use than men- 
tioned above, but space precludes 
listing them all. In this article, we 
will discuss the types you are most 
likely to encounter in consumer 
electronics applications. 
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0 .6 

36 / ELECTRONIC TECHNICIAN/DEALER, MARCH 1975 



SILICON 
50 

30 

20 

W 
W 10 

s 7.0 

.Q.. 
5.0 

3.0 

z 2.0 

U 1.0 

g 0.7 
Q 0.5 
3 
G 0.3 

LL 0.2 

T. _ 25 C 

0.1 
.04 0.8 1 2 I 6 2.0 2 4 2 8 3 2 3 6 4.0 

INSTANTANEOUS FORWARD VOLTAGE 

Fig. 2-Forward voltage - forward current curve 
for a silicon rectifier. 

POWER RECTIFIERS 

Occasionally, you might be 
called upon to repair older sets 
equipped with either germanium 
or selenium rectifiers. Ger- 
manium devices have a slightly 
lower voltage drop in the forward 
direction than do silicons. Fig. 1 

shows the forward - voltage drop 
for a germanium rectifier at vari- 
ous currents, while Fig. 2 is the 
forward voltage - current curve for 
a silicon rectifier. Note that at one 
ampere germanium has about a 
0.6 v forward drop, while silicon 
has almost a 1v drop. But how 
about reverse leakage and temp- 
erature effects? Silicon has sig- 
nificantly lower leakage than 
germanium, and can withstand 
higher temperature. Therefore, 
you can replace obsolete ger- 
manium power rectifiers with sili - 
cons. (This replacement criteria 
does not apply to signal or biasing 
diodes.) 

Much the same applies to the 
replacement of selenium by sili- 
con, with the one exception that 
selenium rectifiers have a rela- 
tively large forward - voltage drop 
of about 4 or 5 volts per cell. Thus, 
a 5 - cell selenium stack would 
drop about 20 volts in the forward 
direction. Because the silicon 
rectifier drops significantly less 
forward voltage, when replacing a 
selenium with a silicon it is advis- 
able to place a resistor of suitable 
ohmage and wattage ratings in 
series with the silicon rectifier in 
order to supply the required DC 
voltage under load. (One word of 
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Fig. 3-Forward voltage - forward current curve 

for a silicon Schottky rectifier. 

SILICON SCHOTTKY 

0 0 1 0.2 

70 

á 60 

U 50 
Z 
Ñ 40 

VARACTOR 

U 
T,=25'C 

0. 30---- e-1.oIAH óaj' --'--- - -- -- 
W 20 

p10-- _ ._ 

09 1.0 

03 05 10 20 30 50 10 20 30 

REVERSE VOLTAGE 

Fig. 4-Reverse voltage - capacitance curve for 

a varactor diode. 

caution: The dropping resistor will 
be dissipating higher wattage 
than you might expect, because 
most sets use capacitor input fil- 
ters which draw high peak cur- 
rents. Check the resistor after the 
set has operated for a few minutes. 
If it is too hot to touch, even 
momentarily, replace it with a 
higher - wattage unit.) When the 
voltage multipliers or high - 

voltage selenium stacks used in 
some TV receivers are replaced by 
silicons, the DC voltage out of the 
rectifier will increase almost 100 
volts, and, depending upon the rat- 
ing of the filter capacitors, they 
might "pop", or even worse, they 
might draw heavy leakage current 
as a result of trying to form up to 
the new higher voltage. This, in 
turn, loads down the rectifier cir- 
cuit so that the output voltage ap- 
pears to be only 30 or so volts high. 
(If you let the set operate for ten 
minutes, you will notice the elec- 
trolytics running hot.) 

At the present time, Schottky 
diodes, which are silicon diodes 
made by a different process, are 
available only in voltage ratings of 
less than 100v or so. They cost 
more, but are capable of being 
switched at a faster rate without 

loss of efficiency, and they also 
have a lower forward - voltage 
drop. Thus, you can expect to find 
them in some inverters which op- 
erate above a few thousand hertz, 
and in low - voltage supplies in 
which the rectifier drop is a sig- 
nificant factor. Fig. 3 is the vol- 
tage - drop - versus - current - 

curve of a Schottky rectifier. For 
comparison, note that at one am- 
pere the drop is only 0.25 volts, 
which is even less than that of 
germanium rectifiers. 

You can identify a seleniun rec- 
tifier by its stacked plates. And be- 
cause germanium can be replaced 
by silicon, positive identification 
of it doesn't matter. But how to tell 
a Schottky diode is another mat- 
ter. If you think it might be a 
Schottky and it has a brand name 
printed on it, check the data book 
of the manufacturer. A 1N - 
number can always be checked in 
the various data books. A "house 
number" can be checked via one of 
the cross - reference books. Fi- 
nally, if it's a low - voltage device, 
and if a stock rectifier results in 
too much drop, try a Schottky. 

Germanium, selenium, and the 
early silicon rectifiers often de- 
veloped defects other than just 
complete opens and shorts. But, as 
stated previously, the majority of 
failures of modern silicon devices 
are complete shorts and opens, 
which are easily detected with 
your VOM. For this reason, there 
is no sense in devoting a lot of 
space to the "oddballs," which are 
newsworthy only because they are 
so rare. 

TUNING DIODES 

Also known as "varactors" and 
"varicaps", these are silicon diodes 
specially processed for use as vol- 
tage - variable capacitors. Any 
silicon diode with a reverse bias 
has some capacitance across the 
junction. The higher the reverse 
voltage, the smaller the capaci- 
tance, as shown in Fig. 4, which is 
the voltage - versus - capacitance 
curve for a typical varactor. A 
"good" varactor has a high "Q" at 
the frequency at which it was de- 
signed to operate. 

You will encounter tuning 
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diodes in the tuners of 1975 TV 
receivers made by RCA, Mag- 
navox, Philco, Admiral, General 
Electric, Quasar, Sylvania and 
Zenith. 

An illustrative schematic of a 
varactor - tuned TV tuner is shown 
in Fig. 5. The diodes labeled "D" 
are the tuning diodes. The bottom 
of each tuning diode is RF 
grounded through a 1000 - pfd 
bypass capacitor and is fed the bias 
voltage used for tuning through 
47K - ohm resistors. The anode 
end of each diode is returned to 
ground through its respective coil, 
completing the DC bias path. In 
parallel with each tuning diode is 
a trimmer capacitor for alignment 
(tracking). You can readily see 
that it is essential that all diodes 
have the same capacitance - vs - 
voltage curve so that they track 
each other as the bias is changed. 

Diodes labeled "D2" are switch- 
ing diodes, processed to have low 
forward impedance in the "on" 
state and high impedance in the 
"off" state, at the high frequences 
involved. When forward biased, 
these diodes bypass a portion of 
each coil to ground, thus reducing 
the inductance. This switches the 
tuner to the high VHF channels (7 
through 13). With the diodes in the 
"off' state, and the entire induc- 
tance in use, the varactors cover 
channels 2 through 6. 

Because it is unlikely that you 
will have a substitute tuning diode 

in stock, substitution probably 
will be your last choice of test 
methods. As with most other types 
of diodes, tuning diodes can be 
tested for gross defects by measur- 
ing forward and reverse conduc- 
tion with a meter. (Do not use the 
RX1 ohms range because of the 
high current output it produces.) 

To determine if the varactor 
produces any tuning action, first 
note the normal range of reverse 
bias applied to the diode, as shown 
on the schematic of the circuit in 
which the varactor is used. If no 
schematic is available, assume, as 
a start, that the voltage should 
vary between 2 and 10 volts. In 
some cases, you can also measure 
the "normal" circuit bias with the 
diode disconnected. (However, if 
the tuning diode is used in an AFC 
circuit, in which the bias normally 
changes to tune the circuit to the 
proper frequency, disconnecting 
the diode opens the AFC circuit 
loop, and the bias then changes, 
making it impossible to determine 
what the "normal" bias is.) 

Once you have determined what 
the normal bias range is, from a 
suitable DC bias source apply a 
substitute bias to the varactor 
through the isolation impedance 
of the circuit in which it is used. 
(Bias normally is applied to a var - 
actor through an RF choke, resis- 
tor or other form of isolating impe- 
dance.) Varying the bias should 
produce a visible or audible 

Fig. 6-Current - voltage curve of a light - emit- 
ting diode. 

change in the tuning of the re- 
ceiver if the varactor is function- 
ing normally. 

Because tuning diodes normally 
are not subjected to high stress, 
they should be long - lived. In most 
cases, loss of tuning action will be 
caused by loss of the variable bias 
applied to the diode; therefore, be- 
fore pulling the tuner or removing 
the varactor, it is advisable for the 
service technician to assume that 
the diode is okay and look for prob- 
lems in the circuits which gener- 
ate the variable bias. 

When replacing varactors, 
either get an original replacement 
part or else spend the time to make 
sure that the substitute has the 
same nominal value, the same vol- 
tage - versus - capacitance curve 
(to avoid upsetting the calibration 
or tracking of the circuit), and the 
same Q at the frequency involved. 
Low - cost substitute units usually 
do not have sufficient Q at high 
frequencies, but are satisfactory at 
low frequencies. A TV VHF tuner, 
for example, demands a unit good 
through 200 megacycles. Most 
varactors do not perform well in 
this range unless specifically de- 
signed for it. 

LIGHT -EMITTING DIODES 

Light - emitting diodes (LEDs) 
are coming on very strong, replac- 
ing pilot lamps and performing 
many other functions. They emit 
light when forward biased, and 
normally have either zero voltage 
(dark) or forward voltage 
(lighted), and are not used with 
any appreciable reverse bias. 

Fig. 6 shows the relationship be- 
tween the voltage and current 
through an LED. Just as with for - 
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ward - biased convention diodes, 
LEDs require a series resistor to 
limit the current. (Without the 
series resistance, even a small ap- 
plied voltage would produce exces- 
sive current.) 

LEDs normally operate with 15 
to 40 mA of current, with higher 
current producing higher levels of 
illumination. Currents less than 
15 mA do not generally produce 
sufficient light from all LEDs. 
(The characteristics of LEDs of the 
same type vary, and the less effi- 
cient ones in each lot might not 
work well at low currents.) If an 
LED seems to be defective, check 
the current through it, not the vol- 
tage across it. This is illustrated in 
Fig. 6. Note that a very small in- 
crease in voltage near the 1.5 - volt 
point results in a significant in- 
crease in current. From this, it can 
be seen that voltage measurement 
is not a reliable method of check- 
ing LEDs. 

In many circuits, the measured 
voltage and current might seem 
abnormally low, yet the LED is 
lighted. This is caused by the fact 
that LEDs are often pulsed, with a 
short pulse, followed by a longer 
"off" time. This method of opera- 
tion saves current, because the 
duty cycle might be only 10 per- 
cent or so, but just as in the TV 
picture itself, the persistency of 
the human eye produces an appar- 
ently flicker - free glow. The meter 
does not have the persistency of 
the human eye, and cannot follow 
the rapid pulsing. It therefore pro- 
duces a misleadingly low reading. 

ZENER DIODES 

Zener diodes are operated with 
reverse bias and, like most diodes, 
can be tested for forward conduc- 
tion and reverse blocking. (It 
should be noted that some ohm- 
meters put out six or more volts on 
the high - ohms ranges. This might 
be sufficient to drive a low - vol- 
tage zener into reverse conduc- 
tion.) 

The best way to check zeners is 
in - circuit, operating. If the zener 
has zero volts or abnormally low 
voltage across it and the power 
source is functioning normally, the 
zener is shorted. If there is notice- 
ably higher voltage across the 
zener than is normal, it is open. 

Zeners can become noisy, 
generating a broad - band noise 
that gets into everything. Al- 
though such noise can be elimi- 
nated by bypassing the zener to 
ground with a capacitor (this has 
sometimes been recommended as 
a "quick fix"), it is much better to 
replace the device. There is a di- 
rect relationship between noise 
and failure rate. Noisy zeners 
have shorter and more erratic 
lives than quiet ones. 

Sometimes the hot and cold vol- 
tage readings on a zener change 
noticeably, especially in higher - 
voltage devices. This is because 
the temperature coefficient of a 
zener depends on the voltage - 
under 5 volts the coefficient is 
negative, around 5 volts it is zero, 
above 5 volts it is positive. Higher 
voltage units have a coefficient of 
about 0.1 percent per degree cen- 
tigrade. For example, if we are 
using a 28 - volt power zener, the 
actual junction might be at 85 de- 
grees centigrade, or 60 degrees 
above ambient temperature. The 
0.1 percent per degree multiplied 
by 60 degrees equals a 6 - percent 
change. Six percent of 28 volts is 
1.68 volts. Thus, we would have a 
measurable change of voltage, and 
the "creeping" would tend to 
arouse suspicion about the quality 
of the diode. However, this change 
is perfectly normal, and is the 
reason why "compensated zeners" 
are used for voltage reference ap- 
plications. 

Zeners are available from many 
manufacturers, and all 1N - 
numbers are fully interchange- 
able regardless of who makes 
them. "House" numbers also are 
no problem as long as you know 
the voltage, the wattage, and that 
it is a single "uncompensated" 
diode. If it is used as a voltage re- 
ference device, use an exact re 
placement; otherwise, you're in 
trouble. 

SMALL -SIGNAL DIODES 

Small - signal diodes are used as 
RF mixers in front ends, video de- 
tectors, FM discriminators, hori- 
zontal and color AFPC circuits, 
bias networks, and in a variety of 
other applications in receivers. 

There are a few types prone to 
problems, particularly the point - 

contact devices like 1N34s and the 
selenium assemblies used in TV 
horizontal AFPC circuits. The 
point - contact devices become in- 
termittent because of the junction 
construction. The life of all 
selenium devices is shortened by 
heat and chemical fumes. The 
vapors from mercury batteries or 
any other source of mercury vap- 
ors literally kill selenium devices. 

Most silicon small - signal 
diodes made after 1965 produce 
little trouble, except when 
mechanically stressed. The big- 
gest problem is caused by mount- 
ing signal diodes on PC boards or 
between terminals without allow- 
ing for stress on the leads. Short, 
straight leads spell trouble. Add- 
ing a small dimple in one lead to 
take up strain and mounting the 
diode an eighth of an inch off the 
board eliminates the stress - 
caused problem. 

In small - signal applications 
there are many types of diodes, 
and no one type does it all. UHF 
mixer diodes are not like video de- 
tector diodes. The UHF mixer is 
processed for low noise at small 
signal levels, while video detectors 
are designed to handle large sign- 
als without distortion. The AFPC 
diode usually does not operate well 
at high frequencies, but has 
closely controlled forward and re- 
verse resistances. As for the com- 
mon practice of using "whatever 
works", be smart, use an exact re- 
placement or a guaranteed equi- 
valent. I have encountered UHF 
tuners which operated after the 
mixer was replaced only because 
the set was physically close to the 
UHF station. When the customer 
moved, the tuner produced so 
much snow that the picture was 
not viewable. 

INVENTORY AND PROCUREMENT TIPS 

Solid - state has created severe 
inventory problems for shops 
which service several makes of 
sets. In the early days of tubes, 
they were numbered "PPA", 
"OlA", etc., in sequence. The 
number told you nothing about the 
tube. Many years later, a number- 
ing system was developed which 
told you a great deal about the 
tube. A 12SK7, for example, has a 
12 - volt filament, seven connec- 
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Model 2180 (shown) 
Six functions, 31 ranges, AC -DC 
Volts, AC -DC Current, Ohms plus 
dB, integral battery charger standard. 
Basic DC accuracy 0.1%, 1004V resolu- 
tion, dB accuracy, 0.5dB, 600 & 900 ohm 
termination standard, 31/2 digit LED dis- 
play. Compact and rugged enough to 
stand on! Only ... 

$395. 
Don't need dB? 
Compare the Model 
2120; identical to the 
2180 less dB with 
five functions, 

$29 26 ranges. 5. 
Don't need dB or 
current? The Model 

offersthree 24 functions, ranges. 
Delivery is from stock. 5. 

tions to internal elements, the "K" 
denotes the area of application, 
and the "S" indicates it is a single - 
ended tube. The system was 
sporadically used, but it neverthe- 
less was a step forward. In Europe, 
similar attempts were made. 

Then, along came solid state - 
and a great step backward. We 
began with 1N - and proceeded in 
sequence, but the number means 
absolutely nothing at all. Later, 
transistors were, and still are, as- 
signed 2N - numbers in the same 
meaningless manner. You cannot 
tell if a 2N device is a bipolar, a 
junction FET, a MOSFET or an 
SCR. 

There are a few things you can 
do, however, to help handle the 
vast number of types of semicon- 
ductors (too numerous to stock). 
Get copies of data books and cross - 
reference guides from Motorola, 
GE, Texas Instruments, RCA, etc. 
They are helpful, and cost little (or 
nothing) at your local distributor. 

You can also reduce the number 
of type of diodes, for example, by 

analyzing your needs. High - vol- 
tage rectifiers from 400 to 1000 
volts can all be replaced by using 
1000 - volt, 2.5- or 3 - ampere 
molded rectifiers. They cost a little 
more, but, because you are buying 
them in large quantity, you end up 
with the same, or less, cost and a 
smaller inventory. 

The low - voltage, high - current 
devices, such as used in hi - fi 
equipment, etc., can all be re- 
placed with 6 - ampere, 400 - volt, 
axial - lead (like a composition re- 
sistor) devices. 

Full - wave bridges made of four 
rectifiers in one case pose a prob- 
lem in only the high - current 
range. High - current types are ex- 
pensive and should be ordered 
only as needed. In a pinch, small 
bridge rectifiers can be made up of 
four axial - lead devices, with the 
leads formed to fit. 

Video detectors can be handled 
by one type in germanium and 
another in silicon. I can't recom- 
mend a specific type without plug- 
ging one make or another, but 

you'll find this an easy one with 
the help of any substitution guide. 

UHF mixer diodes can be han- 
dled by two types in the same 
manner. 

LEDs are so new you probably 
don't have any in stock. They come 
in different colors, sizes and pack- 
ages, and for the near future will 
be special - order items, so don't 
worry about them. Similarly, 
other such items should be picked 
up or ordered on an "as needed" 
basis during your regularly 
scheduled parts - ordering routine. 

A final word: Get rid of all of 
your pre - 1965 stock of semicon- 
ductors, except for a few of the "odd 
balls" which are collectors' items. 
In most cases, these pre - 1965 de- 
vices are inferior to contemporary 
devices. (Old silicon rectifiers, for 
example, died suddenly when a 
normal line transient passed 
through them.) One recall result- 
ing from the use of a pre - 1965 
device will cost you more than 
dozens of new semiconduc- 
tors. 
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TECH BOOK DIGEST 
TAB book, by permission of TAB BOOKS, Blue Ridge Summit, Pa. 17214 

Condensed from a single chapter of a recently introduced 

Understanding Scope 
Specs Part 1 

AC AND DC COUPLING 
Probably the broadest 

distinction that can be 
made between various 
classes of scopes is be- 
tween AC and DC scopes. 
Only DC scopes, those 
scopes having DC - cou- 
pled vertical amplifiers, 
are capable of measuring 
DC voltages and DC 
components of wave- 
forms. 

One measurement 

that can be made with a 
DC scope, but not with an 
AC scope, is the battery 
measurement illustrated 
in Fig. 1. Notice that the 
circuit provides a choice 
of positive, zero, and 
negative voltages. As the 
probe of the DC scope is 
moved downward in the 
circuit of Fig.1, the trace 
shifts downward, as 
shown by Figs. 1B, C, and 
D. This type of setup can 

B 

r r 
Fig. 1-DC - coupled scope is capable of measuring DC voltages, as 

illustrated here. 

w..ru1111.11.... 
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ZERO -VOLT LEVEL -I 
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........ 
' 
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Fig 3-Waveform at the output of a TV video detector. DC component of 

waveform shifts it above zero level on the DC scope screen. 

be used to calibrate a 
scope not only for DC 
measurements, but for 
peak - to - peak AC 
measurements as well. 
Once a good DC scope is 
calibrated in terms of DC 
volts, the same calibra- 
tion holds good for AC 
measurements. 

In displaying a sine 
wave at the collector of a 
transistor audio am- 
plifier, we obtain a 
waveform of the type 
shown in Fig. 2. Since a 
DC voltage is applied to 
the collector of the tran- 
sistor, the sine - wave 
signal at the collector has 
a DC component, which 

Fig. 2-Illustration which shows 
that the sine wave on the collector 
of an amplifier has a DC compo- 
nent. 

= 2p = Y Y 
O O Y O 8 

? Î T 'Ti 
DC COUPLED SCOPE 

0d8 j 
-3 d8 

,AC-COUPLED SCOPE 
-6 dB. 

Fig.4-Increasing capacitive reac 

tance of coupling capacitors causes 

the vertical amplifier response of 

an AC scope to drop off at lower 
frequencies. 

is shown as a vertical 
displacement on a DC 
scope and in Fig. 2. In 
displaying with a DC 
scope the video signal 
output of the second de- 
tector of a television re- 
ceiver, we see, as in Fig. 
3, that this signal has a 
DC component also. 
Other signals that the 
DC scope is very useful 
for displaying are the 
very low - frequency 
signals encountered in 
industrial electronics 
work, since the DC scope 
does not attenuate these 
signals. 

DC - coupled am- 
plifiers differ from AC - 

coupled amplifiers in 
that the DC - coupled 
amplifiers use no coupl- 
ing capacitors between 
stages. That is, they use 
no coupling capacitor be- 
tween the collector or 
plate of one stage and the 
base or grid of the suc- 
ceeding stage. Thus, DC 
voltage changes are 
transferred from the col- 
lector or plate of one 
stage to the base of grid of 
the next, and are am- 
plified just as AC signals 
are. In an AC - coupled 
amplifier, on the other 
hand, the coupling 
capacitors used between 
the stages block DC vol- 
tages and prevent the 
amplification of DC vol- 
tage changes. 

Direct coupling in a 
vertical amplifier is not 
achieved without cost. 
DC - coupled amplifiers 
are more elaborate than 
their AC counterparts, 
because balanced cir- 
cuits are generally re- 
quired to prevent drift. 
Drift causes a slow 
movement of a display on 
the screen, and arises 
from the amplification of 
minute changes of DC 
voltages in early stages 
of a DC amplifier. In AC 

(From Chapter 7, UNDERSTANDING & USING 
THE OSCILLOSCOPE, By Clayton Hallmark, 

TAB BOOKS, Copyright 1973. A review of the complete 
book follows part 2.) 
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Fig. 5-How square waves of variou 
KHz scope. 

amplifiers this problem 
is precluded by the fact 
that DC changes are not 
amplified. When drift is 
not counteracted, fre- 
quent readjustment of 
the centering controls 
are required. 

Because of the bal- 
anced circuits required to 
minimize drift in a DC 
amplifier, it may have 
twice as many transis- 
tors or tubes as an other- 
wise equivalent AC - 
coupled amplifier. One 
bonus of the balanced 
circuits employed in DC 
amplifiers is that such 
amplifiers are less sus- 
ceptible to instability 
caused by line - voltage 
fluctuations. Besides 
balanced circuitry, DC 
amplifiers also often use 
negative feedback to 
counteract drift. A bonus 
derived from negative 
feedback in DC - coupled 
amplifiers is that it re- 
sults in improved am- 
plifier linearity and less 
distortion of signals ap- 
plied to the amplifier. 

In addition to prevent- 
ing amplification of DC 
voltages, the coupling 
capacitors of AC am- 
plifiers adversely affect 
low - frequency response. 
That is because capaci- 
tive reactance increases 
as frequency decreases. 
The effect of coupling 
capacitors on low - fre- 
quency response in an 
AC - coupled amplifier is 
illustrated in Fig. 4. 
Low - frequency response 

s frequencies are displayed by a 100 

can be improved by using 
relatively high values of 
coupling capacitance, 
but there is a practical 
limit to how far this can 
be carried. 

Although some scopes 
having DC - coupled ver- 
tical amplifiers also have 
DC - coupled horizontal 
amplifiers, many do not. 
However, identical verti- 
cal and horizontal am- 
plifiers, are desirable for 
making phase - shift 
measurements with a 
scope, to insure that the 
scope does not itself 
cause a phase difference 
between the vertical and 
horizontal signals. 
Often, in a scope with 
identical vertical and 
horizontal amplifiers, 
the vertical amplifier 
will have greater am- 
plification even though it 
has the same frequency 
and phase characteris- 
tics as the horizontal 
amplifier, but this causes 
no problem in phase - 
shift measurements. 

VERTICAL AMPLIFIER 
BANDWIDTH 

Another broad classifi- 
cation of scopes separates 
the narrow - band and 
wide - band scopes. 
Scopes considered to 
have narrow - band re- 
sponse generally cover 
the AF range. Those hav- 
ing wide - band response 
usually have vertical 
amplifiers that are fairly 
linear over the video fre- 
quency range, out to 
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Fig. 6-How square waves of various frequencies are displayed by a 4 

MHz scope. 
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Fig. 8-Typical frequency response curves for AC and DC scope vertica 

amplifiers. 

about 5 MHz. The wide - 

band scopes may have 
DC - or AC - coupled am- 
plifiers. Laboratory 
scopes, the expensive 
scopes used in industrial 
electronics work, may 
have either narrow - 

band or wide - band re- 
sponse, but they very 
often feature extended 
high - frequency re- 
sponse, to hundreds of 
megahertz. Other fea- 
tures of lab - type scopes 
will be discussed later, 
since such instruments 
are becoming more com- 
mon all the time. 

The bandwidth of the 
vertical amplifier has a 
great bearing on the use- 
fulness of a scope, espe- 
cially for viewing non - 
sinusoidal waves. It also 
has a great bearing on 
the cost; usually, the 
greater the bandwidth, 
the greater the cost of the 
scope. 

One of the most impor- 
tant changes in the de- 
sign of scopes in recent 
years has been an in- 
crease in the bandwidth 
of the vertical and hori- 
zontal amplifiers. The 
need for increased band- 
width is based on the 
types of waveforms that 
have become standard in 
recent years. Many mod- 
ern devices make use of 
square, triangular, saw - 
tooth, and various pulses 
and other nonsinusoidal 
waveforms. The display 
of these waveforms re- 
quires much higher fre- 
quency response than the 
display of sine waves. 

An illustration of the 
ability of scopes with var- 
ious band - widths to dis- 
play complex waveforms 
is given in Figs. 5 
through 7. Notice in Fig. 
5 that a scope with a 100 
KHz bandwidth is not 
able to give a good rep - 

Fig. 7-How square waves of vari 
ous frequencies are displayed by a 

15 MHz scope. 

resentation of a 100 KHz 
square wave. This is be- 
cause the harmonics in 
the square wave are at- 
tenuated by the vertical 
amplifier. They lie far 
outside the passband of 
the amplifier. A 1 MHz 
square wave is repro- 
duced virtually as a sine 
wave. 

Notice that in Fig. 6 
the 4 MHz scope is seen to 
give a good reproduction 
of the 100 KHz square 
wave, but that it badly 
distorts the 1 MHz 
square wave. Only the 
fundamental and the 
third harmonic of the 1 

MHz square wave lie 
within the passband of 
the 4 MHz scope. 

As can be seen in Fig. 
7, a 15 MHz lab - type 
scope is able to give a 
good reproduction of the 
1 MHz square wave. The 
fundamental of the 100 
MHz square wave and 
the next six odd har- 
monics are within the 
passband of the 15 MHz 
scope. These frequency 
components are enough 
to produce a fairly decent 
square wave. 

The frequency re- 
sponse curve of a 5 MHz 
scope is shown in Fig. 8. 
This is a curve of the sine 
wave response of the 
scope's vertical am- 

plifier. The solid curve 
shows the response of a 
DC - coupled amplifier, 
while the dotted curve 
shows the response for an 
AC - coupled amplifier. 
Notice that the response 
of a direct - coupled am- 
plifier goes right down to 
DC. 

The frequencies where 
the output drops to 3 dB 
below the linear portion 
of the curve are indicated 
in Fig. 8. At these fre- 
quencies, the output 
sine - wave voltage falls 
to 70.7 percent of the 
midfrequency sine - wave 
voltage. The bandwidth 
of the amplifier is, by de- 
finition, the difference 
between the upper and 
lower 3 - dB - down fre- 
quencies. For a DC - cou- 
pled amplifier, the 
bandwidth is simply the 
same as the upper 3 - dB - 
down frequency. In Fig. 
8, this frequency is 5 
MHz. 

As far as the faithful 
reproduction of square 
waves and very brief 
pulses (transients) is 
concerned, the high end 
of the frequency response 
curve is most important. 
The shape, or "rolloff," of 
the high end should, ide- 
ally, be as shown by the 
solid line in Fig. 8. That 
is, the high frequency 
should roll off, or fall off, 
according to a curve 
known as a gaussian 
curve. If it does, the 3 dB 
point will be approxi- 
mately half the 12 dB 
frequency. If the upper 3 
dB point is 5 MHz, the 12 
dB point should be 10 
MHz. Lab - grade scopes 
usually do have a gaus- 
sian rolloff. Another 
thing the response curve 
should have is a reasona- 
bly flat top, within a cou- 
ple of decibels, to keep 
some frequencies from 
being accentuated and 
distorting the waveform. 

In some tube - type 
scopes, inductances are 
inserted in the plate cir- 
cuits of tubes in the ver - 
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Model 3925 
Mini Test Clip 
Shown Actual Size 

This test clip with gold plated hook is excellent for rapid test- 
ing of components and Wire Wraptpins. Clip is completely 
insulated to point of connection. Build any combination of test 
leads with wire up to .090 dia. Easy and comfortable to operate. 
Molded of rugged Lexan to resist melting when soldering. 
Write for literature and prices. 

SIMPLIFIED ASSEMBLY 

apldaseembly or replacement 
of damaged lead. 

MODEL 3925 
hooks onto components or slips over square Wire -Wrap pins 

Lexan is a General Electric trade -mark. tRegislered trade -mark of Gardner -Denver Co. 

AVAILABLE ONLY THROUGH ELECTRONIC PARTS DISTRIBUTORS 

POMONA ELECTRONICS 
A Division of ITT 

1500 East Ninth St., Pomona, Calif. 91766 
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Fig. 9-"Rise time" is the time it takes the leading edge of a square wave 
to rise from 10 percent to 90 percent of its maximum amptitide. 

tical amplifier circuits to 
compensate for interelec- 
trode capacitances and 
wiring capacitances that 
tend to shunt high fre- 
quencies to ground. This 
extends the high - fre- 
quency response of the 
vertical amplifier, but 
causes the response 
curve to peak at its high 
end, as shown in Fig. 8. 
For this reason, the in- 
ductances inserted for 
high - frequency compen- 
sation are termed 
peaking coils. The peak 
in the response curve oc- 
curs at the frequency at 
which the peaking coil 
resonates with the tube 
and stray capacitances. 

You can use a signal 
generator having a flat 
output to check the re- 
sponse of your scope. If 
you find that the scope 
has too fast an upper - 
end rolloff, it probably 
uses peaking coils. 

RISE TIME 
(TRANSIENT RESPONSE) 

For an amplifier to 
faithfully reproduce 
pulses with steep leading 
edges, the amplifier must 
permit a very rapid rise 
in voltage. In a vertical 
amplifier, this allows the 
CRT beam to deflect very 
rapidly and to follow the 
nearly vertical edge of a 
steep pulse. This charac- 
teristic of the vertical 
amplifier is known vari- 
ously as rise time, trans- 
ient response, and time 
response. It is expressed 
by a number that is actu- 
ally an interval of time. 
Before the rise time, or 

transient response, of a 
vertical amplifier can be 
well understood, it is 
necessary to understand 
the steep - sided pulses 
whose observation de- 
pends on this charac- 
teristic. 

For precision in de- 
scribing the steepness of 
the leading edge of a 
pulse such as a square 
wave, it is desirable to be 
able to express the steep- 
ness in numbers. This 
need leads us to the con- 
cept of the rise time of a 
wave, defined as the time 
required for the leading 
edge to rise from 10 per- 
cent of the peak value to 
90 percent of the peak 
value. This is illustrated 
in Fig. 9. 

Although the above de- 
finition is the generally 
accepted one, rise time is 
occasionally taken as the 
time required for the 
leading edge to rise from 
5 percent of the peak 
value to 95 percent of the 
peak value. However, if 
this or any other defini- 
tion other than the one 
given in the preceding 
paragraph is intended, 
the intended definition is 
given along with the rise 
time. 

The rise time of a de- 
vice that transmits 
waveforms or displays 
them is taken as the rise 
time of the displayed 
waveform resulting from 
a theoretically perfect 
square - wave input. A 
perfect square wave is 
impossible to obtain in 
practice, of course. 

continued next month 



TEST INSTRUMENT REPORT 

For more information 
about this test instru- 

ment, circle 145 on the 
Reader Service Card. 
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Wayne Model WT2A 
Transistor/Diode Tester 

By Joseph Zauhar 

Although transistor 
testers have been avail- 
able for years, each time 
we review and actually 
operate a new transistor 
tester we find new, uni- 
que and interesting fea- 
tures. 

Transistor testing has 
become so simplified 
compared to earlier 
methods that most tran- 
sistors can be tested in 
seconds without any 
specifications on the 
transistor, and as we 
make the test they are 
automatically found. 

General Description 

The Wayne Model 
WT2A Tester (Fig. 1) 
which we reviewed pro- 
vides both in - and out - 

of - circuit testing of 

transistors by measuring 
the resultant DC voltage 
drops of a rectifying junc- 
tion. 

It applies a precise AC 
voltage, through a cur- 
rent limiting resistor, to 
the diode junction under 
test. The DC voltage is 
then monitored across 
the junction while it 
passes the normal rated 
current. This same vol- 
tage drop occurs across 
most transistors and 
diodes regardless of 
power applications. 

The tester will check 
for leakage, emitter - to - 

collector shorts, emitter - 
to - base and base - to - 

collector shorts, emitter - 

to - base and base - to - 

collector diode charac- 
teristics, linearity, and 

relative gain. It also lo- 
cates the base and collec- 
tor terminals of the 
transistor during the 
testing procedure. 

The instrument will 
test transistors, signal 
diodes, power diodes, 
zener diodes, tunnel 
diodes, Darlington tran- 
sistors, MOSFET's, and 
thyristors (SCR). Any 
semiconductor device 
that contains one or more 
silicon or germanium 
diodes, such as the photo 
transistor and unijunc- 
tion transistor, can be 
tested by using the DIODE 
testing concept of the 
unit. 

The various transistor 
or diode tests can be 
selected by a rotary six - 

position TEST selector 

Fig. 3-The finger probe test leads, 

Fig. 1 ---Wayne Model W72A Fig. 2-Three easy - to - read scales provide: In - Circuit, Out - of - Circuit leave the left hand free to operate 

Transistor/Diode Tester. and Relative Gain readings. the instrument. 
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Measure 100 Y 10 40 NY 

...gor less Iban X200! 
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 

$Í7995* 

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 pA 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, 3V2 -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 Heathkit 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. 24-03 

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 

HAIL ORDER PRICES, P.O.B. FACTORY. TE -315 
PRICES 6 SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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switch located on the 
front of the tester. 

A sensitive zero center 
DC voltmeter (Fig. 2) in- 
dicates the condition and 
the type of component 
under test (one - half volt 
full scale). This meter 
provides three easy - to - 
read scales: In - Circuit, 
Out - of - Circuit and Re- 
lative Gain. 

Two plug - in transis- 
tor sockets on the front of 
the tester simplify out - 
of- circuit transistor test- 
ing by eliminating the 
need for the test leads. 
The Wayne Model WT2A 
Transistor Tester is 
priced at $159.95. 

Test Leads and Finger Probe 

Two sets of color - 

coded test leads are in- 
cluded with the tester 
and, because they are 
connected in a parallel 
configuration, may be 
used independently or 
together for those hard - 
to - reach places. 

The unique finger 
probes (Fig. 3) are put on 
the three center fingers 
of the right hand, with 
the test lead cable on the 
palm side of the thumb 
and little finger. At first, 
the probe seemed a little 
awkward, but after a lit- 
tle practice we had very 
good control of the probes 
on small circuit boards. 
Apply just enough pres- 
sure on the sharp needle 
points to pierce through 
the insulative coating on 
the circuit board. 
Circuit Description 

The circuit in the 
transistor tester consists 
of a 60 -Hz, 1.33 - volt AC 
RMS power supply, the 
output voltage of which 
is applied directly to the 
component under test. 
Two SETUP switches (Fig. 
1) located on the front of 
the instrument allow the 
selection of different cur- 
rent - limiting resis- 

Fig. 4-Leakage Test. 

Fig. 5-Short Test (E to C). 

tances to provide the 
needed current for a wide 
range of test conditions. 

The tester circuitry is 
connected to the transis- 
tor under test by an au- 
tomatic BASE LOCATING 
switch which allows con- 
necting of the test leads 
to the transistor without 
knowing the terminal 
diagrams. A switch is 
provided to locate the col- 
lector lead and, at the 
same time, measure the 
relative current gain of 
the transistor. The rela- 
tive gain may be con- 
verted to beta by using 
the graph provided in the 
instruction book. 

Transistor Testing 

1) Apply AC power to 
the tester. 

2) Connect the three 
clip leads of the tester to 
the transistor leads or 
plug into the socket on 
the front panel of the tes- 
ter. 

3) Set the power switch 
in the LO position for low - 
power components or HI 
position for high - power 
components. 

4) Set the CIRCUIT 
switch in the appropriate 



Fig. 6-Diode Test (D, ). 

Fig. 7-Diode Test (D2). 

in or out position. 
5) Place the TEST 

switch to the BL position 
for base locating and 
leakage. 

6) Set the BASE LOCAT- 

ING slide switch to the 
position that indicates a 
center - scale or near - the 
center - scale reading on 
the meter. The transistor 
sockets and test leads are 
color coded to indicate 
the base with respect to 
the position of the slide 
switch. (Emitter - to - 

base and base - to - collec- 
tor diode tests and base 
locating.) 

7) If more than one pos- 
ition of the slide switch 
provides a center - scale 
reading, the transistor is 
defective. The one posi- 
tion that produces a 
center - scale or near - 

center - scale reading is 
the test for leakage. Only 
out - of - circuit leakage 
tests are reliable and the 

Fig. 8-CL/Gain Test. 

Fig. 9-CL/Gain Test. 

older type power ger- 
maniums may show 
leakage up to the limits 
of the leakage zone. Sili- 
con transistors should 
show no leakage at all. 
Use your judgment based 
on experience as to the 
acceptable amount of 
leakage for germanium 
transistors, or compare 
the amount of leakage of 
the one in question to 
that of a known good one. 

8) Move the TEST 
switch to the S position. 
(Emitter - to - collector 
short test.) 

If the meter does not 
deflect from center scale, 
the transistor is defec- 
tive. Although the tran- 
sistor is known to be de- 
fective, the Dl and D2 pos- 
itions may be checked to 
determine, in most cases, 
whether the defective 
transistor is PNP or 
NPN, and whether it is a 
germanium or silicon 

type. (Make sure the test 
lead plug is all the way in 
to the second snapped - in 
position. 

9) Move the TEST 
switch to the Dl and then 
the D2 position. Compare 
the readings. (Out - of - 

circuit only.) Diode junc- 
tions were tested in step 
7 for open or shorted con- 
ditions. Now test for un- 
iformity. If they do not 
have the same reading, 
amplitude distortion will 
result in a linear am- 
plifier stage. 

10) Move the TEST 
switch to the CL position 
for collector locating and 
relative gain test. 

11) Set the COLLECTOR 
LOCATING slide switch to 
the position that offers 
the most deflection. The 
transistor sockets are 
labeled and the test leads 
are color coded to indi- 
cate the collector with re- 
spect to the position of 
the slide switch. (The 
COLLECTOR LOCATING 
switch is not dependable 
in some output stages.) 
Relative gain is indi- 
cated by the amount of 
deflection after the col- 
lector has been located. 
This can be converted to 
beta by using the gain 
scale graphs. (Only out - 

of - circuit gain tests are 
reliable.) 

Test Circuit Configurations 

The six simplified 
schematic basic test con- 
figurations illustrate the 
connections to the tran- 
sistor terminals for vari- 
ous tests. 

When making the 
Leakage Test (Fig. 4), the 
BASE LOCATING slide 
switch disconnects the 

base and connects the 
emitter and collector 
terminals. Good silicon 
transistors do not show 
leakage. Older type 
power germaniums may 
show leakage to the 
limits of the leakage zone 
on the meter scale. 

During the shorts test 
of a transistor, (Fig. 5) 
the BASE LOCATING SLIDE 

switch stays in the same 
position as in Fig. 4. The 
rotary TEST switch is 
moved to the S position 
(shorts). If there is no 
meter deflection, the 
transistor is defective. 

When making diode 
tests, Fig. 6 & Fig. 7, the 
BASE LOCATING slide 
switch stays in the same 
position as in Fig. 4. The 
TEST switch is moved to 
Di, and then to D2. The 
DC voltage drop of a rec- 
tifying junction and tests 
for transistor linearity 
by comparing the two. 

The gain tests shown 
in Fig. 8 & Fig. 9 are 
made by moving the TEST 

switch to the CL position. 
This setup allows the col- 
lector of the transistor to 
be located by the position 
of the slide switch that of- 
fers the most deflection. 
The amount of deflection 
is related to the gain of 
the transistor. 

Conclusion 

We felt that the Wayne 
Model WT2A was quite 
accurate after checking a 
number of both good and 
defective transistors. 
Most of the transistors 
were checked without 
specifications and the 
simplified setup proce- 
dures could save many 
hours of service time. 
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PROFESSIONAL NUTDRIVERS 
1 

BY Xcelite 

exactlY 

what 

ou need 
LARGEST SELECTION ANYWHERE 

Xcelite, first with color - 
coded nutdrivers, offers 
you a size and type to 
drive any hex head screw 
or nut. 

nickel chrome 
plated or plastic - 
dip -insulated 
shanks 

--dms; 

T - - 

hex sizes from 
to 3/," and 3 mm 
to 17 mm 

3'4" Midgets to 
21" "Super Longs" 

clearance hole 
or full hollow shafts 

accurately formed 
sockets, regular or 
magnetic 

fixed -handle or 
interchangeable 
shanks 

straight and tee 
handles - regular 
or ratcheting 

available 
individually or in 
handy kits 

Made in U.S.A. to 
highest standards 

Ask your local distributor or write ... 

Weller -Xcelite 
Electronics Division 
zi The Cooper Group l 
COOPER ORCHARD PARK, N.Y. 14127 
INDUSTRIES 
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NEW PRODUCTS... 
continued from preceding page 

dB ± 9 MHz from channel center. Out- 
put return loss is at least 18 dB. Com- 
pletely solid - state, the amplifiers 
utilize triple tuned input bandpass fil- 
ters for sharp selectivity and lightning 
protection. A combination of double - 

tuned output bandpass and band reject 

filters permit direct coaxial jumper 
mixing of non - adjacent channels. De- 
signed for 19 - inch rack mounting, 
they can also be wall or panel mount- 
ing by means of reversible brackets. 
The price of the JHPM is $145.50; the 
THPM is $230.00 for regular channels 
and $254.00 for midband channels. 
The SHPM is $276.50. 

MULTIMETER 148 

Voltage range protection of up to 2 
kv, automatic polarity with indica- 
tion, and linear scales for all ranges 
are the major features of the new in- 

tegrated - circuit - equipped multime- 
ter announced by Philips Test & 
Measuring Instruments, Inc., a sub- 
sidiary of North American Phillips 
Corp. The Model PM2503 Multimeter 
has a minimum 10 - Megohm input 
impedance and provides virtually no - 

load measurements at 3 - percent ac- 
curacy. The circuitry allows linear 
scales to be used for all measurements 
except dB. Additional features of the 
unit allow separate readings of DC 

} 

T346 a Ón 

Instruments! 
EICO's Test Instruments line 
is the industry's most 
comprehensive because each 
instrument serves a specific 
group of professional needs. 
You name the requirement- 
from a resistance box to a 

VTVM, from a signal tracer to 
a scope, from a tube tester to 
a color TV generator, etc., you 
can depend on EICO to give 
you the best professional 
value. Compare our latest 
solid state instruments at your 
local EICO Electronics 
Distributor, he knows your 
needs best-and serves your 
requirements with the best 
values! 

"Build -it -Yourself" and save 
up to 50% with our famous 
electronic kits. 

For latest EICO Catalog on Test 
Instruments, Automotive and Hobby 
Electronics, Eicocraft Project kits, 
Burglar -Fire Alarm Systems and name 
of nearest EICO Distributor, check reader 
service card or send 50e for fast first 
class mail service. 

EICO-283 Malta Street, 
Brooklyn, N.Y. 11207 
30 years of service to the Professional 
Serviceman. / 

(E/CO 
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with laboratory 
accuracy 

$217 
Features Include: 

Rugged - ideal for field service use 

Full four digits; 9999 counts 
100 microvolt resolution 
13 ranges: 4 vac, 4 vdc & 5 resistance 
Automatic zeroing 
Automatic polarity 
Self-contained batteries and battery 

charger included 
Small size: 1. 9"H x 2. 7" W x 3. 9" D 

Options Include 

Leather case - $16 
High voltage probe - $30 
Current shunts - $6 each 

Call our distributor, the G.S. Marshall Co. , for 
more information. 
For immediate delivery, fill in below and mail 
direct to NLS. 

NON-LINEAR SYSTEMS, INC. 
Box N, Del Mar CA 92014 
PH (714) 755-1199 - TWX 910-922-1192 

O Special offer of $217 with your check 
and coupon. E Single unit price of $227 
C.O. D. or valid purchase order. 
One year guarantee. 

Name 

Company 

Addrea 

City State Zip 

California Residents Add 6% Sales Tax 
Offer expires in 90 day. 

12 456789101112 * 129456 89101112 

and AC components of measured sign- 
als. Automatic polarity with polarity 
indication, pushbutton AC/DC selec- 
tion, single rotary range selection and 
V - Ohm on the same input sockets all 
combine to make measurements con- 
venient and almost error - free. The 
instrument has AC/DC current ranges 
of 1 microamp to 1 a, AC/DC voltage 
ranges of 100 my to 1 kv and resistance 
ranges of 100 ohm to 10 Megohm. No 
zeroing or infinity adjustments are re- 
quired on the multimeter, which uses 
standard 9 - volt batteries. Price is 
$169. 

TWO-WAY RADIO BASE STATIONS 149 
Electronic packaging technology 

gives General Electric's new solid state 
MASTR II two - way radio base sta- 
tions an uncluttered design leaving 
room in cabinets to add options and 
accessories. More than 70 options are 
available. Two indoor cabinets are ap- 
proximately 30 and 44 inches in 
height, 21 inches wide and 15 inches 
deep. A third indoor cabinet is 69 in- 
ches high, 23 inches wide and 21 in- 
ches deep. A gasketed weatherproof 

outdoor cabinet, for wall, pedestal, or 
pole/crossarm mounting, is 45 inches 
high, 21.5 inches wide and 21 inches 
deep. A swing - down shelf inside the 
unit provides quick access to all cir- 
cuits simplifying routine checks and 
service. Microelectronic thick film 
hybrid integrated circuits are used ex- 
tensively and contribute to compact- 
ness, reliability and serviceability. 

COAXIAL CABLE CLIPS 150 
Electrovert, Inc., announces the in- 

troduction of a dual clip for securing 
two paralleled RG59 coaxial cables. 
The parallel RG59 coaxial cables. The 
clips are molded of high - impact, shat- 
ter - proof polystyrene. A captive cad- 
mium plated hardened steel nail se- 
cures the clip to wood, brick, mortar or 
plaster surfaces. The dual contoured 
design provides support without 
crushing the cable. This is particu- 
larly important in mounting coaxial 
cables for CATV systems. The clips are 
available in gray, black and natural 
colors. Price is $39.75/M. 

jiz,a oz. w 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. . . without cutting into insulation! 

SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T -18 --Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

Uses T-18 
staples with 3/16" round crown 

in 3/8" leg length only. 

No. T-25-Fits wires up to 
1/4" in diameter. 

Same basic construction 
and fastens same 
wires as No. T-18. 

Also used for 
RADIANT 

HEAT WIRE 

Uses T-25 staples "" 
with 1/4" round crown in 9/32", - 

3/8", 7/16" and 9/16" leg lengths.;' 

T-18 and T-25 staples also available in Monel and 
with beige, brown and ivory finish at extra cost. 

No. T-75-Fits wires and cables 
up to 1/2" in diameter. 

RADIANT HEAT 
CABLE, 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non-metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 

Uses T-75 staples with 1/2" 
flat crown in 9/16", 5/8" and 

7/8" leg lengths. 

Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing job. Arrow staples are specially designed with 
divergent -pointed legs for easier driving and 
rosin -coated for greater holding power! All -steel 
construction and high -carbon hardened steel 
working parts are your assurance of maximum 
long -life service and trouble -free performance. 

Ask your Electrical Supply Dealer 
or write for further details. 

Saddle Brook, New Jersey 07663 

"Pioneers and Pacesetters 
For Almost A Half Century" 
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DEALER SHOWCASE FREE ALARM CATALOG 
Full line of professional burglar and 
fire alarm systems and supplies. 96 
pages, 450 items. Off the shelf delivery, 
quantity prices. 

QQx mountain west alarm ' 4215 n. 16th st., phoenix, az. 85016 
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YOU'RE 
WHISTLING 
IN THE 
DARK... 

í1J; jJ.z 
IF YOU 
THINK 
HEART ATTACK 
AND STROKE 
HIT ONLY THE 
OTHER FELLOWS 
FAMILY. 

Help your 
Heart... 
Help your 
Heart Fund .) 
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Descriptions and specifications of the products in- 

cluded in this department are provided by the man- 
ufacturers. For additional information, circle the cor- 
responding numbers on the Reader Service Card in 
this issue. 

VEHICLE ALARM 160 

The Wolo Sure Safe MACH 4 alarm 
can be installed in any vehicle in a 
very short time. Designed with solid - 

state circuits, the unit insures accu- 
rate timing and the monitoring of all 
battery current flow. A hidden switch 

!72,914. 

MACH4 

within in vehicle activates the system 
and must be turned off within 15 sec- 
onds after entering the vehicle, or the 
114 - dB siren will sound. 

CASSETTE STEREO RECORDER 161 

A cassette stereo recorder deck with 
switchable capability to use three dif- 
ferent kinds of tape is now available 
from 3M/Wollensak. The Model 4766 
uses regular tape, chromium dioxide, 
or ferri - chrome (Scotch brand "Clas- 
sis") tape, matching the bias charac- 
teristics of the machine to those of the 
tape. Other features of the cassette 
deck include: peak indicator lights for 

each stereo channel, VU meter for 
each channel, Dolby patented noise - 

reduction circuitry, and the dual - di- 
rect drive mechanism. Price is 
$429.95. 

RECORD CHANGER/TURNTABLE 162 
Technics by Panasonic introduced 

the Model SL -1330, the first automa- 
tic direct - drive record changer/ 
turntable. The direct - drive, brushless 
DC motor has been combined with the 
convenience of a fully automatic, 
multi - play, record changing 
mechanism. The tone arm features 
two - way damped cueing and precise 
anti - skating adjustment, as well as 

fan LMLTFI1 
--- 
7:/, 

,r 

OFFER YOU CAN'T 
AFFORD 

TO TURN DOWN! 

Give us an 
MAN 
order (any size) 

and then 
select, FREE, 
any one of 
Finco's 
over 200 
M ATv/CATv 
products. 
Write today for our 
master catalog book 
No.20-554, which is 
also free when 
requested on your 
company letterhead. 

Write Dept. 
ETD 3.75 

This offer expires June 30, 1975. 

This offer is limited to 1 order per cus- 
tomer. Restricted to products manufac- 
tured by Finco. (We reserve the right to 
discontinue this offer without notice.) 

The Champion of all Independent Electronic Service 

The FINNEY Co. 
34 We't Interst,,te Street 

Bedford. Ohio 44146 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

NOW AT A PRICE EVERYONE 
CAN AFFORD 

ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

MODEL $7995 
SG -200 reg. $99.95 

10 Patterns: Full & Gated Rainbow, 4 

Crosshatch, 4 Dot, Die, Casted 1/e" Alu- 

minum Case. 

DIGITAL CONVERGENCE 
GENERATOR 

riüii ® nqT 

1111811111 

MODEL $5995 
SG -150 reg. $74.95 

10 Patterns: B&W Bars, White Field, 4 

Crosshatch, 4 Dot. 

Elenco Electronics lnc. 
PRECIWN cerne, G,H,x.,- 

MODEL 

SG -100 

ONLY 

$4795 
reg. $59.95 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 17 oz. 

SPECIAL PRICE LIMITED TIME ONLY 

FULL 15 DAYS MONEY 
BACK GUARANTEE 

ELENCO ELECTRONICS INC. 
8744 W. North Ter., Niles, III. 60648 

312-692-6974 MODEL SG - 

Li My check or money order enclosed. 

L] COD -Add $2.50 mailing & handling. 

NAME 

ADDRESS 

CITY STATE ZIP 

DISTRIBUTORS' INQUIRIES INVITED 

low tracking - angle error and the use 
of the universal system for positive 
and easy cartridge - shell insertion. 
The aluminum die - cast turntable 
platter, which is dynamically bal- 
anced, weighs 3.86 lbs. Raised dots 
along its outer flange permit strobo- 
scopic check at either of the two speeds 

available, 331/3 and 45 RPM. Other 
features include: Memo - Gram, which 
permits the user to set the turntable 
for changer operation or repeat play; 
and the ability to put the turntable 
immediately into the shut - off model 
without having to play through all the 
records already in the stack. Price is 
$349.95. 

RESIDENTIAL FIRE DETECTOR 163 
A detector that senses smoke and 

fire in the home and sets off a loud 
alarm to warn residents has been in- 
troduced by Honeywell. The fire detec- 
tor uses an ionization principle in 
which the presence of invisible prod- 
ucts of combustion is sensed before 
smoke or flame, which come later in 
the development of a fire. Tests in an 
actual mobile home research facility 

resulted in alarm as early as 13 sec- 
onds before any visible flame (at 40 
feet from the fire and with no direct 
line of sight). It provides maximum 
potential for detecting both invisible 
and visible elements of combustion 
and this means earliest warning of fire - even before you might see smoke or 
flame. 

r T & T 
VALUE SALE 

RAY., I.C.C., RCA, SYL. 
FAMOUS MAKE, NEW JOBBER -BOXED TUBES 

NOW WITH NEW 5 -YEAR GUARANTEE 
80% Off LIST 

1V2 
2AV2 
3A3 
3CU3A 
3DB3/ 
3CY3 5 for $5.55 
3D13 5 for $5.35 
3HM5/ 
3HA5 5 for $4.80 
5GH8A 5 for $5.90 
5U4GB 5 for $3.85 
6AQ5A 5 for $4.25 
6AW8 5 for $5.65 
GBA11 5 for $6.15 
681(4/ 
6EL4A 5 for $9.35 

D 6BL8 5 for $3.40 
61326 5 for $3.90 
6CB6A 5 for $4.10 
6CG3/6CB3/ 
6CD3 5 for $4.95 
6C13/6DW4/ 
6CL3 5 for $4.70 
6EA8 5 for $4.95 
6EH7 5 for $4.80 

D 6E17 5 for $4.50 
6EW6 5 for $4.50 
6Fß7 5 for $3.75 
6GF7A 5 for $6.65 
6GH8A 5 for $3.95 
6617 5 for $3.40 

5 for $3.00 
5 for $3.75 
5 for $5.05 
5 for $6.15 

D 

D 

"A 6GH8 Spe- 
cial 100 for $69.00 
6GU7 5 for $5.25 
6GY6 5 for $4.35 
6HB7 5 for $4.85 
6HM5/ 
6HA5 5 for $4.80 
6Hß5 5 for $6.35 
6HV5 5 for $11.80 
6JS6C 5 for $9.30 
6JUBA 5 for $5.55 
6KA8 5 for $6.15 
6KE8 5 for $7.65 
6KT8 5 for $6.85 
61(28 5 for $5.15 
6LB6 5 for $10.75 
61.18 5 for $5.55 
6LQ6/ 
61E6 5 for $11.15 
6Z10 5 for $7.65 
8FQ7 5 for $3.75 
12AT7/ 
ECC81 5 for $4.25 
12AX7A 5 for $3.55 
12BY7 5 for $4.50 
12HG7/ 
12GN7 5 for $7.80 
17JZ8 5 for $4.50 
23Z9 5 for $6.00 
33GY7A 5 for $8.05 
38HE7 5 for $9.20 

TRANSISTORS XACT. REPLACEMENT (BOXED) 
Up To 90% off LIST 

SK3004 5 for $1.90 SK3052 5 for $3.90 
51(3009 5 for $3.90 SK3054 5 for $4.50 
SK3010 5 for $2.10 SK3082 5 for $3.90 
SK3018 5 for $2.25 SK3103 5 for $3.00 

D SK3021 5 for $3.15 SK3114 5 for $2.40 
SK3024 5 for $3.30 51(3124 5 for $2.10 

D SK3025 5 for $4.50 SK3132 5 for $2.60 
SK3040 5 for $3.75 ECG155 5 for $4.90 
SK3041 5 for $4.20 ECG131 5 for $3.90 
SK3042 5 for $6.60 HEP707 5 for 15.00 

DIODES & RECTIFIERS 
RCA Damper Diode Equiv. to: 
RCA 120818 $1.95 D RCA 135932 $2.95 
ITT 6500 PIV Color Focus Rect .10 for $5.00 
2.5 amp 1000 PIV IR170 100 for $11.00 

20 for $3.50 

YOKES - TUNERS - FLYS 
Y94 Y105 Y107 D Y109 

Y119 Y130 ea. $7.95 
Any 4 for $25.00 

Y132-DY101AC ea. $12.95 
Y137-DY98AC ea. $12.95 
Philco Color Fly H0652C 5 for $5.00 

RCA - ZENITH MODULES 
132579 133455 3 13400 ea. $3.49 

D 9-50 9-59 9-79 ea. $3.95 
AUDIO 

60 Min. Cassette Irish 6 for $2.50 
84 Min. 8 -track Irish Tape 3 for $3.00 
Equiv. Shure 44 N75 N77 
D N91 ea. $2.95 
Equiv. Pickering V15 ea. $2.95 
BSR Cartridges-SX5M, SX1M, 
SC5M 4 for $6.00 
15 Assorted Needles incl. diamond $4.95 

D Garrard Changer Mod. 5-300, incl. 
base, cover, cueing device $32.95 

D Cassette Head Cleaner 10 for $5.00 
23" Air Suspension Baffle, 3 -way pr. $29.95 
19" Air Suspension Baffle, 3 -way pr. $26.95 

D 13" Baffle Walnut pr. $19.95 
8" Speaker with Whizzer, 3.6 oz. $3.45 

D 4x10, 3 oz. All -Purpose Speaker $3.95 

ANTENNA 
72 ohm -300 ohm Matching 
Transformer 5 for $5.00 
300 ohm UHF/VHF Signal Splitter 5 for $5.00 
JFD DCM101 All Channel Color 
Antenna ea. $9.95 

GENERAL 
19 & 25" 21" Color Boosters 3 for $11.95 
SPECO 2 -Station, 3 -Transistor 
Intercom KE-20C ea. $8.95 

D SPECO 2 -Station, 3 -Transistor 
Intercom Security Model KE-20DR ea. $8.95 

Minimum Orders $50-F.O.B. Brooklyn, N.Y. 
Catalogs $1 -Refundable upon your order 

C.O.D.-CASH ONLY 

4802 AVENUE K 
BROOKLYN, N. Y. 11234 

Phone: (212) 241.5940 

...for more details circle 112 on Reader Service Card ...for more details circle 136 on Reader Service Card 
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CLASSIFIED 
RATES: 35e 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. 

Construction Plans 

Complete Construction Plans - TELE- 
PHONE: Answering Device, Automatic 
Dialer, "Black Boxes," Call Diverter, Call 
Limiter, Conference Bridge, Central Dial 
Exchange, Melodie Ringing, Recorder - Ac- 
tuator, 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: Telephone - Electronics 
Newsline $3.00. Super - illustrated, 16 - 
page catalog of plans, many more, 50 cents. 
All of the construction plans above, $14.95. 
TELETRONICS COMPANY OF 
AMERICA, P.O. Box 3486, Hollywood, CA 
90028, USA. 

DIGITAL IC Manual - Latest Edition - 
1500 types by types/diagram number 
$3.95. 32 - function digital computer kit - IC, transistors, instructions, $14.00. IC 
applications manual - numerous circuits - Analog/Digital, $3.95. Electronetics - 
ETD, P.O. Box 127, Hopedale, Mass. 01747. 

Build your own Digital Electronic 
Clock/Calendar in 2 hours. "Boeing 747 
Readout" Hour - Minute - Second - 
Month/Day. Assembly divided steps - cor- 
responding parts envelopers U.S. made - 
Walnut Cabinet. Details Free! Professional 
Merchandise Center, 220 Fifth Avenue, 
New York, NY 10001. 

TV Ping - Pong Game. Plays through your 
set's antenna terminals. Plans $3.25. Also 
available: 4 - channel digital scope plans 
and others. ARS SYSTEMS, P.O. Box 
1922E, Sunnyvale, CA 94088. 

CONSTRUCTION PLANS 
Why pay hundreds of $$DOLLARS$$ for 
equipment when you can build from junk 
box? $ave with construction plans by 
TIP$. 

TUNER SUBBER 
12 VOLT POWER SUPPLY 
SOLID STATE PART TESTER 
CB ANTENNA 
COLOR CRT ADAPTOR FOR 

B/W TESTER 
FIX YOUR OWN TV 
INSTANT - ON TV ADAPTOR 
MANY WAYS TO USE 

OHMETER 
$2.00 each 8 for $10.00 

TIP$ 
Box 188 

Bruce, Mississippi 38915 

CONSTRUCTION PLANS. Digital 
tachometer, regulated power supply, 
others. Send 25 cents for listing. MIK- 
RONICS, P.O. Box 338, Dundee, Ill. 60118. 

We have for sale, copies of old Radio & TV 
diagrams (Atwater Kent, Crosley, Philco, 
ATC). Complete Rider Perpetual Troub- 
leshooter Manual. Charges are 25¢ per 
sheet, minimum order $2.00. Send stamped 
self - addressed envelope. We also have for 
sale original old tubes and parts. Hartsville 
Television & Cable Service, R.D. 1, Hor- 
nell, N.Y. 14343. 

JAPANESE TRANSISTORS, Kit $23.44 - contains 24 most widely used transis- 
tors, including 14 power transitors. Over 
500 types available. Free catalog. West 
Pacific Electronics. Box 25837, W. Los 
Angeles, CA 90025. 

Business Opportunities 

Wanted: Expert tuner repairman who 
wants to set up own business in Hawaii. We 
offer free shop rent for one year. No compet- 
ition here. Herbs TV, 14 Oneawa St., 
Kailua, Oahu, Hawaii 96734. 

Educational Courses 

SELF -STUDY CB radio repair course. 
There's money to be made repairing CB 
radios. This easy - to - learn course can 
prepare you for a career in electronics 
enabling you to earn as much as $16.00 an 
hour in your spare time. For more informa- 
tion write: CB RADIO REPAIR COURSE, 
Dept. 3-T, 531 North Ann Arbor, Ok- 
lahoma City, OK 73127. 

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. 

Manuals and Periodicals 

MANUALS - instruction books for Gov't 
surplus receivers, transmitters, test sets, 
scopes, radar. Thousands in stock. Send 50¢ 
(coin) for large list. Books, 7218 Roanne 
Drive, Washington, DC 20021. 

INSTRUCTION Manuals - Thousands 
available for test equipment, military elec- 
tronics. Send $1.00 (refundable first order) 
for listing. A service of TUCKER ELEC- 
TRONICS, Box 1050, Garland, TX 75040. 

HEAR POLICE/FIRE Dispatchers! 
Catalog shows exclusive official directories 
of "confidential" channels. Send self - ad- 
dressed stamped envelope. Dealers wanted. 
Communications, Box 56 - ET, Commack, 
NY 11725. 

BURGLAR alarm police dialing unit 
$29.95. Automatic emergency telephone 
equipment. Free literature. S & S SUP- 
PLY, Box 12375E, North Kansas City, MO 
64116. 

ELECTRONICS book discounts. Save! 
Free selected, reviewed list. T/DOC. Box 
340, Centerville, VA 22020. 

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

RECONDITIONED Test Equipment. $.50 
for catalog. Walter, 2697 Nickel, San 
Pablo, CA 94806. 

LEARN DESIGN TECHNIQUES. Elec- 
tronics Monthly Newsletter. Digital, linear 
construction projects, design theory and 
procedures. Sample copy $1.00. VALLEY 
WEST, Box 2119-P, Sunnyvale, California 
94087. 

TELEPHONE bugged? Don't be Water - 
gated! Countermeasures brochures $1.00. 
NEGEYE LABORATORIES, Box 
547ET, Pennsboro, WV 26415. 

FREE BARGAIN CATALOG. TRANSIS- 
TORS, RESISTORS, CAPACITORS, 
LED'S, READOUTS, SWITCHES, MINI- 
ATURES, PARTS, UNUSUAL ELEC- 
TRONIC COMPONENTS. Chaney's, Dept. 
E, Box 15431, Lakewood, Colo. 80215. 

SUBSCRIBE NOW: 
EVERYTHING YOU'VE ALWAYS WANTED TO 

KNOW ABOUT YOUR 

Telephone 
BUT DIDN'T KNOW WHO TO ASK 

A UNIQUE REFERENCE GUIDE 
TO THE INSIDE STORY 

FROM THE HOBBIEST TO THE TECHNICIAN 
Current News Items Plans Illustrations 
Stories History Comics Facts Games 
Code Numbers Projects And Many More 

LEARN THE SECRETS OF YOUR TELEPHONE 

, ,WV I 
ttranics #far, 

'ACTS NEVER PUBLISHED FOR THE PUBLIC 
One year subscription only $ 3.00 

COMPANY OF gMFRI[A 
TFIETRONK: T C Brieil ities.u.seens ti 

For Sale 

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

continued on next page 
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ELECTROENCEPHALOPHONE. (Brain 
activity control) Z.J. Daszewski Lab. - 361 
Garretson Ave., Perth Amboy, N.J. 08861. 
Tel. (201) 826-3061 -Please, send 25 cents 
or self - addressed envelope with inquiry. 

PROJECTOR parts RCA 400 & 1600 
years 1950-70. Total value $2700.00 list 
available. Make offer, A -V Dept. 
KINGSTON CITY SCHOOLS, Kingston, 
N.Y. 12041. 

Magnets. All types. Free magnetic strip 
with any order from these specials. Twenty 
disc, or ten bar, or two stick, or eight as- 
sorted magnets. $1.00 Magnets, 8825 - FET 
Allenswood, Randallstown, Maryland 
21133. 

VOICE descramblers, several models to 
operate with any scanner or monitor re- 
ceiver, tone signaling encoders and decod- 
ers, other items and kits. Send 25 cents for 
new catalog. KRYSTAL KITS, Box 445, 
Bentonville, AR 72712. 

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

MUST SELL: Complete inventory of parts 
and test equipment for TV servicing. Most 
equipment & partà less than one year old 
and of latest design. Includes Sam's Photo - 
facts, mostly B & K equipment & several 
parts kits and new tubes. Total approx. 
$6,500 worth. Write - Ron's TV, R.R., 
Black River Falls, WI - 54615. Call - 
715-284-9569. 

NEW! Wire wrap tool for IC's - PC boards, 
sockets or soldering not needed, $2.50. 
BAGNALL, 179 May St., Fairfield, CT 
06430. 

PLATING Equipment, Portable Platers, 
Supplies and "Know - How." Build your 
own tanks for nickel, chrome, etc. Easy - to - 

install PVC liners. Rectifier components - 
all sizes. Schematics, parts lists, formulas, 
operating instructions for all plating. 
Guaranteed to save you 25% - 75%. Some 
good units for sale. Write for details. Plat- 
ers Service Company, 1511- ET Esperanza, 
Los Angeles, CA 90023. 

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

VISTA DIGITAL CROSSHATCH 

For professional, accurate color T.V. 
convergence. Digital IC's coupled with 
a crystal timebase oscillator provide 
SYNC for precise horizontal and ver- 
tical lines. 
Accurate 8 x 7 crosshatch or 56 dot 
pattern. A.C. power 2 x 31í'a x 6 in. 
Fits in tool kit. Completely assembled 
in U.S.A. $4L95. Ready to use. Include 
$2.00 for shipping and handling. 

PHOTOLUME CORPORATION 
118 EAST 28 STREET, NEW YORK, NY 10016 

FOR SALE: One - man shop, Zenith Dealer - in beautiful valley of Mont. Want to re- 
tire. John Mednansky, Box 259, Stevens- 
ville, MT. Ph. 777-5111. 

USE YOUR SCOPE (ANY MODEL, NO 
REWIRING) TO TEST TRANSISTOR 
IN/OUT CIRCUIT. SIMPLE INSTRUC- 
TIONS $1.00. SCHEK TECHNICAL 
SERVICES, 8101 SCHRIDER ST., 
SILVER SPRING, MARYLAND 
20910. 10-73-12 

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 MARKHOIISE, Electronic Technician/Dealer, 757 Third Ave., New York, N.Y. 10017 

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 

UHF VHF FM 

OLO R y G 

II *SKY -SLOT* 

I I 

ANTENNA (TV -FM)® 

*Trademark 
U. S. Pat. No. 3577196 

TV -FM -HAM 2 m. ANTENNA 
NEW ROLLABLE (with perfect color band -width). Just un- 

roll and stick on walL Uses no masts, no rabbit ears, no 

dangerous plugging to AC lines, and NO SIGNAL SPLIT- 

TERS since the VHF -UHF -FM terminals (VHF usable for 

220 MHz FM) available at the same time. (New 1971 

slotted design with U.S. Patent S/N 3577196). Made of 

decorative foil/plastic yet rugged for use in yacht or RV. 

Optional. Plain burlap or printed etching on burlap of 

either desert, galaxy or leaved branch. Antenna size: 18- 

x 48- unrolled, works behind picture, against metal! Price 

is only $15 for model with following gain: (VHF 9 dB), 

(UHF 12 dB), (FM 6 dB); gains above dipole. 

Order postpaid AIRMAIL, insured, from 

ANTENNA DESIGN CO. 
11621 HUGHES AVE., N.E. 

ALBUQUERQUE, N.M. 87112 

Picture Tube rebuilder. Neck glass bases. 
Practice stems. $1300.00 Kirby T.V., Rt. 3 

Chestertown, Md. 301-778-3704. 

GOOD SURPLUS TEST EQUIPMENT 
FOR SALE 
1 Heathkit - tube tester model tt -1- $69.95 
1 Heathkit - Vectorscope model 10 - 101 - 

$69.95 
1 Eico - Flyback, yoke tester model 944 - 

$14.95 
Valley t.v. Electronics, Box 586, Lamar, 
Colo. 81052 phone 303-336-7888 

For Sale 
Jud Williams -Transistor Curve Tracer 

Model A $90.00 
Hickok - Christal controlled signal 

generator Model 288AX 85.00 
Eico-Solid State Audio Sine/Square 

Wave generator 55.00 
W.D. Shevtchuk 
1, Lois Avenue 

Clifton, N.J. 07014 
Phone: 201-471-3798 

OLD RADIO SHOWS on cassettes. $1.50 
per show. Free catalog. Radio Classics, Box 
804, Mattituck, NY 11952. 

BUILD A -SPACE-ACE" TV CAMERA!! 
Only known solid-state camera available in MG form 

nMato, 
assembled. Ideal for experimenters, 

dustry, education. etc. Completely self- 
contained Connects to any TV set Remitmodification 

- High Quality performance backed 
by years or lab and held testing Fully Guar. 
anteed Easy -to -understand, step.h -step 
assembly manual Model %T -IA, Series D co - 

te with ',Aeon tube only SI66.o0. Poslpatd 
delivery anywhere in USA, Canada and Memo. 
Optional audio subcarner also available. 328.95. 

PHONE or WRITE for CATALOG... DIAL 402-987-3771 
Bon 451 -Tr ATV Research DAKOTA CITY, NEBR. 68731 

RADIO & T.V. Tubes - 36 cents each. Send 
for free Catalog. Cornell, 4215 - 17 Univer- 
sity, San Diego, Calif. 92105. 

MARCH 1975, ELECTRONIC TECHNICIAN/DEALER / 57 



DISCOUNT 
TEST 

EQUIPMENT 
SPECIALISTS 

HICKOK 

fvcc1=1 RCn 
E/CO L"'IÌIediz 

COMPLETE LINE OF ELECTRONIC SUPPLIES 

ICC/Mullard & Raytheon Tubes 
Telematic Test Rigs 

FREE CATALOG 
QUOTATIONS ON REQUEST 

FORDHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585-0330 

...for more details circle 114 on Reader Service Card 

FREE CATALOG 
HARD -TO -FIND PRECISION TOOLS 
Lists more than 2000 items-pliers, 
tweezers, wire strippers, vacuum systems, 
relay tools, optical equipment, tool kits 
and cases. Also includes ten pages of 
useful "Tool Tips" to aid in tool selection. 

P. 

ti JENSEN TOOLS _® 
4117 N. 44th Street, Phoenix, Adz. 85015 

...for more details circle 118 on Reader Service Card 

8 
MINIMUM 10 

POPULAR 6GH8 

ORDER No. X 114 

SEND CHECK WITH 
ORDER - WE PAY 
SHIPPING CHARGE 

"WE SELL TO THE DEALER ONLY" 

FREE BIG WHOLESALE CATALOG 
with thousands of money -saving audio, 

electronic parts, test equipment and accessories. 

FREE 
QUALITONE INDUSTRIES, INC. 
17 Columbus Avenue, Tuckahoe, N. Y. 10707 

I Please send FREE Catalog to: 

I Name 

I Address 

City State/Zip i 

...for more details circle 129 on Reader Service Card 
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BUY AMP'. TV 
ANTENNA 
TERMINALS 
BY MAIL! 

Crimp unique one-piece 
"twin" terminal onto un- 
prepared 300 -ohm TV wire 
with pliers Snap apart. 
Split wire. Reliable. Fast. 
Send $1.00 for generous 
trial package 25 terminals. 

We'll include new AMP 
mail-order catalog free. 
Describes hundreds of elec- 
trical Items for servicemen. 
Order from: 
Antenna, Dept. 4001, 
AMP Special Industries, 
Valley Forge, PA 19482. 

AMP Offer expires 

SPECIAL May 1, 1975. 

INDUSTRIES 
Division of AMP Products Corporation valley Forge. Pa 

...for more details circle 101 on Reader Service Card 

IT'S NO PUZZLE ID 

TO ORDER 
d 

OELRICH SERVICE FORMS 
FOR TV-RADIO 82 WAY RADIO SERVICE LEGAL FORMS FOR CALIF, FLA, 
UTAH NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG AM 

OELRICH PUBLICATIONS 
4040 N. NASHVILLE AVE. CHICAGO. ILLINOIS 60e34 

...for more details circle 127 on Reader Service Card 

ALL NEW FROM ENDECO 

Exclusive new safety light 
shows when power is on 

MODEL 510 $15.95 NET 

Three-way on -idle -off switch Operates at 
40w; idles at 20w for longer tip life 6 tip 
sizes available to handle any job Cool, un- 
breakable polycarbonate handle Burn -re- 
sistant neoprene cord Exclusive new bracket 
insures alignment, prevents damage 81" 
long, 31/2 oz Also soldering irons and solder- 
ing/desoldering kits. 

See your distributor or write .. . 

5127 EAST 6511-1 ST. 
INDIANAPOLIS, 
INDIANA 46220 
PHONE 317/251-1231 

enterprise 
c° deVeloprnent 

corporation 
...for more details circle 113 on Reader Service Card 
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COMPLETE MANUFACTURER S' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR S NEW SETS 

SCHEMATIC NO. SCHEMATIC NO. 

ADMIRAL 1574 TRAV-LER 1577 
Color TV Chassis 1M30 TV Chassis TL6/TI L6 

ADMIRAL 1573 ZENITH 1576 
TV Chassis T35H4-2B Color TV Chassis 19EC22 

GENERAL ELECTRIC 1575 
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SYMBOL DESCRIPTION ADMIRAL PART NO. 

R208 -1M volune, triple control w/switch 75A126-8 
R311 -25K contrast, triple control w/switch 75A126 -B 
R313 -100K brite, triple control w/switch 75A126 -B 
R411 -5M height control 75A101-16 
R412-1 M therm 61A41-2 
R417 -1.2M, vert hold control 75A100-8 
R421 -500K vert lin control 75A101-17 
C503Á-250Nf,165v electro 67A30-12 
C50313-2000, 150v electro 67A30-12 
C503C-50Nf,150velectro 67A30-12 
L202 -quad coil 72A132-82 
L301-47.25MHz trap 72A308-1 
L307 -video peak 73A5-40 
L401-horiz lock coil 94A17-19 
1201 -audio output xformer 79A124-1 
T401 -vert output xformer 79A123-1 
T403 - horiz output 79A138-25 
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1573 
ADMIRAL 
TV Chassis 
T35H4-2 B 

MARCH 1975 

RUN CHANGES. 
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1574 
ADMIRAL 
Color TV Chassis 
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1902 

ELECTRONIC 7 rremp 
MARCH 1975 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 
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®s007 of production. 
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SYMBOL DESCRIPTION ADMIRAL PART NO. R117 -30M, focus control 75A108-8 
R129 -6K vert center control 75A64-53 

8124 -focus module 61A72-1 R817 -5K, horiz hold 75A101-64 
C101A, B -3500/200v, 3500/200v,150pf/100v, L406 -coil, chroma bandpass 73A137 
C, D-500uí/100v electro 67A15-421 L100 -choke, AC line 73A31-22 
C109A,B-500yí/500v, 1000pf/35v, 3000/15v, T100-xformer, power 80A125-4 
C,D-electro 67A15-430 T101-xformer,audio 79A141-1 
R439 - 100K, color killer 75A101-63 T103- xformer, horiz output 79A177-3 
R719 -200K, brite limiter 75A101-28 L500 -coil, quad 72A329-1 
R602 -100K, vert size 75A101-60 F100- fuse, 1.7a 84A28-6 
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Color TV Chassis 
1 M30 

10 0305 Emnter, 4V., H. 11 0307 Base. 2.2V.. H. 
(Vanes with setting 01 AGC Control) 

18. 10900 Pin 7. 1.2V., V. 17 IC800 Pin 14. 5V., V. 

20. Be ripple. 25V supply, 04V V. 21. 0102 and C107 Junction 23 0400 Base, 2V H 
76V. V 

Itl 1 IiÑhtihh' 
27 IC400 Pin 2. 23V., 3.58 MHz 
28 IC400 Pin 3. 1.9V., 3.58 MHz 

36 IC401 Pin 11. 6V., H. 

42 Delay line output, 1.7V., H. 
44 0705 Base. 11V , H. 
45 0705 Eminer 11V H. 

50 0707 Collector. 150V . H., 
w/CM 
0707 Collector. 100V , H., 
w/o ÿ M 
(DrI a control at maximum) 

52 0600 Emnter, 065V., V. 53 0601 Collector, 60V.. V 

53A P703 Pin 1, 42V V 

Ain 
29 IC401 Pm 6, 1 3V , w/CM, 

IC401 Pin 8, 1.2V., w/0 CM. 
3.58 MHz 

30 IC401 Pin 7. 0.9V.. w/CM, 
IC401 Pin 7. 1.2V., w/0 CM. 

3.58 MHz 

37 I0401 An 10. 5V.. H. 

43 0704 Base, 2 3V . H 

51 0708 COIIECIO 
CM 

0708 Collector 100V H 

w/o CM 
(Drive control al maximum) 

150V 

54 0100 and 0101 Emitter, 
42V, V 

55 0101 Collector. 1 75V., V. 56. C122 Poslhve Terminal, 250V , V 58 P703 Pin 2 230V H 

57. C122 Negative Termotal. 600V V 

AÌr/P 911I/I12 N/NllllP 190 

H 

Yxf 
30on4N1E1114 INPU1 

31 IC400 Pin 4. 36V., H 

38 10401 Pin 9, 2V , H. 

46 0706 Base. 2V H 

12. 0307 Collector, 5.4V.. H. 

^T 
111Imo. 

25 0401 Base, IV., H 

11 VI' P r 

32 IC400 Pin 6, IV., 3.58 MHz 33 10400 Pin 7, 1.TV.. 3.58 MHz 
34 1C400 Pin 8. 1,35. 3.58 MHz 

11111111111111111 

39 10401 Pin 3, 0.55V., M. 

47 0707 Base, 4V . H 

VHF TUNER 
94A502-1 & 94A503-1 

YNFCNAIIB ---T----__ 
SIIIR 2141U 13 L2A I L2a L2C 2, 

CII11 

1(11111 
TEN 

1111 I111111 1 1 11I1 r 

40 TP400, 1.4V., H. 
40A 0403 Collector, 0 4V , H 

48 0708 Base, 6V . H. 

57C7-45 ) 
, L _ oz G1 Ga.ro a1 

CI1 \ Cl/ YNN11(ü Ill IryCr 
1 Vo--. II w o3 as Ii -IF-IN 

ue 
1 Rlo La ti iI51II - 

44 

C11 

1 I.FC,A - I I11i5A 

lIL 

1l 51C7'22 
1 i70 ÌI (C IÚ JI R6 1!0 
L - _J UXf ,Id Ç. AI+ All ,.Ill 

CA2 l20 IAPUT T Ip 1l -FS.L 
ttD 

j:::.; -.; 
9a 

1 
¡¡9 Rt 

CiI 
1ï/111 ¡i Itrouiw7 1 uF ° - 1 

Ln Fi 
s4. -J --.--.Of 

Or ps TACI 
?, n1B ttl C 

-rrArP200 1=1" 10---" -_2YL1 

57C1-2Ì 
rev AEC 

05 

L 

IlC MI/AEO 
f.fOL/AAJ11YItt'I 1.101 

59 I0800 Pin 4 IV 60 10601 Pin 3.65V H 

COPYRIGHT 1975 BY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET. DULUTH. MINNESOTA 55802 

'1-1,I/0( 2-ifC712,/3Jz 106/// 7040X/S7/pS 
4101f41M41/M/N'6//M. 

TEO 

I{Y 



1575 
GENERAL 
ELECTRIC 
Color TV Chassis 
25MC 

E 711 WL,4 
MARCH 1975 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

SYMBOL DESCRIPTION GENERAL ELECTRIC PART NO. 

R1663 -focus resist EP14X84 
R205 -1F AGC, 250n EP49X142 
R325 - sharpness, 500n EP49X140 
R340-brite limit, 10K EP49X140 
R413 -red drive, 9 K 
R433 -green drive, 9K EP49X141 
R453 -blue drive, 9K EP49X141 
R606 -killer adj, 50K EU49X35 
R619 -chroma gain equal, 5K ES49X627 
R623 -ACC adj, 100K EP49X143 
R706- vert size, 3.5M EP49X 144 
R709 -vert center, 2K 
R1113-horiz center, 150n EP49X147 
R1662 -focus pot, 18M EP62X59 
C1206A, 
8,C-19000, +100-10%,40v EP31X42 
C1702A, B -4000f, +100-10%,175v EP31X58 
DL301 -delay line EP36X105 
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L634 -phase, 3.58MHz EP36X112 
L642 -chroma phase EP36X112 
L1001-horiz osc hold EP35X2 
L1613 width coil assmy EP36X151 
L1702 -filter reactor EP63X10 
T624-3.58MHz osc EP36X113 
T1201 -power xformer EP62X54 
T1700 -high voltage xformer - EP77X24 
Q1701-horiz output, NPN EP15X45 
Q1702 -HV reg, NPN EP15X29 

circuit breaker 1.5a, CB1201 ES10X18 
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PRODUCT SAFETY NOTICE 

PRODUCT SAFETY SHOULD BE CONSIDERED WHEN A 

COMPONENT REPLACEMENT IS MADE IN ANY AREA 
OF A RECEIVER. THE SHADED AREA OF THIS SCHE- 
MATIC DIAGRAM AND THE PARTS LIST DESIGNATE 
COMPONENTS IN WHICH SAFETY CAN BE OF SPECIAL 

SIGNIFICANCE. IT IS PARTICULARLY RECOMMENDED 

THAT GENERAL ELECTRIC CATALOGED PARTS BE 

USED FOR COMPONENT REPLACEMENT IN THE SHA- 
DED AREAS OF THIS SCHEMATIC. 

USE OF SUBSTITUTE REPLACEMENT PARTS WHICH DO 

NOT HAVE THE SAME SAFETY CHARACTERISTICS AS 

RECOMMENDED IN FACTORY SERVICE INFORMATION 
MAY CREATE SHOCK, FIRE OR OTHER HAZARDS. 
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47K 

'SIGNAL CONDITIONER' 

3 14 

R4612 1(612 
A 0047 4 e_ 

12 

- 0601 
6 I HR.., PROCESSOR 

:6M C607 
10 

(621 
W 

T ACC T 

`622 
20 62 

V SYNC. 

R61B I 61e 
ev 0 

7 
L619 42 

z 

2S 

10 P18 11 

SI4. C ONO. 

61418 

RECO 
040 
500Eí 

R19040 

(KROLL PICTURE CONTROL 

R303 
IK C30(10302 

01301 V14/ 

0300 
330 

1415 

RIIK1416 

2 
4 (624 

B2 

o_ 

127641 T 

OS(. 
0. PHASE 

(647 C648 
0,2 2-12 

TP6O8 

ßi649 

C650 
20 

R62 
5.6 

P622 

L62 

B4L. 

L634 
3.MHSZ 

060 

030 
30 

0306 

H- 

8657 
6.8K 

PSIFI 

NASF 
R635 

MP 4>O 

53 
0630 

J 

1061, E 
022 

Ç 

5EII 
ISÓMÑ' X6 

Oit1 

C629 

12 

633 PHA 

TO 

1658 

0631 

( 
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B 

F 

G 

H 

1/2 HORIZ. VIDEO LOW 1/2 HORIZ 
15VPP 7) LEVEL MOD. 55VPP 
BRITE MAX PIN 14 

VIDEO LOW 
9.) LEVEL MOO 

PIN 9 

la la !!!! 
1/2 HORIZ. TPp( 1/2 VERT. 11304 1/2 HORIZ. VIDEO LOW 
6VPP 9 6VPP 9 6VPP 1J LEVEL MOD. 

PIN 10 

Ì 
1/2 HORIZ. TPB(lB 112 NOR12. CHROMA 1/2 HORIZ. TP608 1/2 NOR 12 -- TP612 

1 2 NOR1Z TP1000 
1VPP 1B IOVPP 19 M00.,PIN9 2VPP 20 1.BVPP .21 

06VPP 22'. ,In1 
1/2 VERT. TP705 1/2 HORI2. BUFFER MOD. 1,2 HORIZ BUFF ER MOD. 1: 2 HORIZ. -- 01101 1:2 

VPP 
HOR1t. BUf FER MOD 

10PP 31 30VPP 32 PIN 6 1.2VPP 33 PING 730V11 ,7_. COLLECTOR 1Ö J.PW3 

(320 

IOPIRHIOPIIC 3 
PERT. NORIA. TRANS 

PPIOuF R10 
125v 3% 

3 
IST 010.DAN0Ì 

C6 
360X1T L302- 

I 5.6,N 

TP340 
BEATAL 

J46 

q % 

TO 
RITO. 

a i -Ss 

C305 45 

R34 

1344P 
330 

-1 G3CAVTC 
Te i 

- 

Ì6Y 

P347 
270 

C 
D 

E 

f 1034 

III 
0022 

C64 _ 
.022T 

1 
120, 

3iNÑi 

CE44 
022 

.0(642 22 

2 U 

7 i 

C HROMA 
GIMCR. 

`8:i 
C657I 2 8642 

22I15 
.6K 

1/ 

rPf07 

7 6 

23V 

O 1905 
e o 

VIRI. 010 

61L1LL1E9 

REXE 

1R 
= R64 

0644 I 

AXA6 

J 

10 
(II7 

23 

l R711 006 
R731 

D11I~,PIIÉNPrNI 
1a j POS 

4705 I - 6+-'{,, 
. I 770R 0101 
C IO (RT. 

I R709(. 
2pR R713 TC ÌN1 

T4)02 

L------------ 
364 

0151 

Cur 

OF 

R.G.B. AMP' 

(403 
220 

qX ORNE 

R11B 

6419 M13ç 

is 
9R 

101 0402 

1 NOIA 

MT 

64R=4101 
3-. 

1 
:'S 
N 

I)yI IC101 

Zl1Ól #.11001) 
fi 3.314 

42V 

:161. 

CCI! 

23V 

TO PIN B t 
LIviL L 

LÌ01R7ii 
50 I 

6-v 

26 0m 
CPAP 
IDO 

0402 

1"li TPUT 
P 

4402 

0422033 

R133, 

tw 

!M$ CAIN 
O OM* 

R433 
911; 

qii OR RN j1EF 
R1]2 

;IRII ZY403 WS 

- I( 
21 

tt 
t 11i 

5í+1o62 `R.31J 
c J.3R 

6436 
jY104 

OS 
Re4 AeTPrvur 

t0431 

ROOST 

010$ 

rcT.1,4r:,:d 

V R 

e"-->ORT.> 
UE 

I I P 
I I 

T 

TO 
LOP LEVEL 
YpDF o 

( 

W01 R1 0J 
1416241 

x á0 ,-.4-,,,,0521( 
170 R 

.022 

TO PIN i 
OF SIG. CONO. 
6 NORIA. 
CONYENGENCE 

YELLOW 

RHOS 

8607 

GENERAL ELECTRIC 
Color TV Chassis 
25MC 

DO NOT INSTALL AMI CRT IN THIS 
RECIb IR WHICH DOES NOT CARRY 
ROTH FUNNEL AND PAC( PANEL 
X-RAY GLASS CERTIFICATION 
MPS 4M. SEE X-RAY HARMING 
ON CRT SHIELD. 

1R 

.9- 

1 

RESISTOR 0 ANO 
SPARR GAPS IN 
COT SOCKET 

1(1401 0/624 IYF $ wl 

LEI 

RK53 R052 

16 
IRrO°D 

SCREEN SC 

11651 

1000,, 

r 

IRV 

TROC 46OI 
220,1w 
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1576 
ZENITH 
Color TV Chassis 
19EC22 

ELECTRONIC rTW=U IAIÄx 
MARCH 1975 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

I.F. ASSEMBLY 
PART NO. 150-180 

ALL RESISTORS ARE 1/44 5% 
UNLESS OTHERWISE NOT. 

% ..n.C1K 
s% 

IST 1 F. COIL 

I F. INPUT 
FROM TUNER 

L 

Ill 

AP 
75 

C104 40 -r !UCO ÓH5t L LICHA 

!% C105 Lwn wr- Ilse" ii 
BANDWIDTH S% T T=Z, 
ADJ. 

L - 

2201 
SOCKET 
ILED ENO VIENI 

120_0> 0 

2N 22 
T1R?1.1. 

1141 

C1ó2 
5% 
!% 

TRAP 
L102 
47.25MN, 

0101 
121-500 OR 
121-501 OR 

121-503 
1ST I.F. 

V A.G C. 

Y.HT/TEL 

1.16 

BN 

Be 

) AI) 

i 
20 

T9 TII 

R404 
5. 

:ro. 
1.0402 -A5) 

;t 
R20) 

IrAT ar P20e1 

x05 

11.5 

0ói2 L107 

0103 
121-883 
SOUND DET. 
AMP. 
110F S)5 

0102 - 
121- 507, 
121-508 OR 
121-509 2ND. LP. 

___t_ 

ue ee e 

Coa 112 P 0406 

i-0 F-- roöl'i 

R412 

MoIK 
uoe_ 

14- :z 

I.C.401 221-45 

MIo .015 

C407 "O2 
i!v $A:o cx -, J-11,Pr t 

24.0 u _ 

24V 

x PP 
ì} l0% 4TN.I.F. 

COIL 

) 
O 

c 

l 1LIOx 

!2Ö IiÖÓÌ ' 4 TH. I.F _ )ED. -HI lT 
11-r u°4 

ulo 
C126 Ii_ Cx12re LIMALI t{ 

--ool jr PÑ1"c01i III Ili I; 
e 

,1K I 
Tlox 

5 

-CI)0 

;r I 
}izó r2 

0101-4526 
104 

121- 526, 121- 524 
2. 

3 RD. I. F. 

-,COIÓÌ3 

<RN22 

Ö 
M 1 

IF 5 5481 

T I 1 ; I 

I)I)Ó I 
c) 
) 

Cix 1¡-iilY :017: j} x 25P L113 ) 
RÌiI CI32 c wl LIII L112 Pr 
0 27J11 27f)N LIN r i fMi1a 

wiO ' 

Cl)? 
220PF tép7 
5% 

0105 : 
I 

121-895 
1 0204 

121 - 695 
IST. VIDEO 

- c2 

R12) 
I.IR 

24V 

0.1 114 .6 u 5. 
b 

> R 

ZERO' 

CA Ií10"COL 

R411 
2.2A 

1.420 
=OR1106' 

el 

A) 

VERT SIZE 

32.1, 
!WEO 

TO CCI 

FILIE RIED 

240 

+z1 
lao. 

cR21S 
210V V201 

6JA5 c:a ¶ VERT. ox 
OUTPUT 

11 

0203 
121-881 +2=1 

VERT 2.0022 
OSC. 11 

11404 
rP2 

-12 
01 = 

ALL RESISTORS ARE I/405e. 2% 

UNLESS OTHERWISE NOTED .P NR 9-91 VIDEO 
2' PROCESSOR MODULE --"..---^---"--"...-- 

92 I0 Al 114 

'' L2oi 

8212 8215 RO. ..3f1 ..'3'..»:98850ÄR0 

4- 

!2. 
1 i AGC 24VDC 

ó 

DELAY 0v 

ilR3 

-Ip 
3!v 

T3 

TC=22 
oo. 

11- 

" 
wl 

Z 
ct 

i: p; 
1 

r:06 

0475 Ì214 =CRtOt 

-32211 VERT 
13(_0 T HOLD 

Hln1 

C 244 
x201.. 

.y7 
0a 10. 

Ws C Rue C 92TS 

C 251 
=..001 

sao 

T/RED 

} 

cats R2N 
u2100 e.s 

5302 

Ctt4 .1YLD t 

KU 

2 

Ras! 

11 

12K 

4102 RED/MOT 

25)n 
REo 

RM4 

ii 

270V 

Ça: 

KR 

RED 

ÿUN3311 
_K4/4TN, n 

¡00111,.37 

) SOUND MODULE 

v)L ' jça © oow 

4.51.0 INPUT 

8225 

er 0205 4V 

121-745 
'36"213 

',) 
2N 121 -1371/11:145E ä r 9ñ3 y 

eV c2,E 
3400.1.7 

7!V 
i-- 

24v 

° ,H 
n T N 

24V 

BRIGHTNESS 
LIMITER Rim 

20 

0 11535 T ..v. 

TT T1) 
9-97 

u i2eo 

= I25Pr 

cR205 

24V 
0207 

lov 

")oo ii,-, 121-888 E¡" si öó 
VERTICAL 
BLANKER 

i05200 

R`.0 
0206 
121- 952 
3RD VIDEO 

`ROIS 
IR 

TZ RO BRIGHTNESS 
j 5K CONTROL 
M242 

R 14e 
H1--R24flr 46 

)ºoPr 

205205 24v 

TEL 

lx 
ORKKR 

N. 
EL 

. D3 

20 

V202A 
1/3 BUIO 
HORIZ. CONT. 

nOV 
24v 

C2 
0322 YO 
10. 

N0R1Z 
001. D. 

"i; 

x5 

Rrs. 
i2R 

VMS 

0250 

ll5v 
6.7 

V 4.11 

10 

COY 

C21 

.2x1sx, 

:as} "2sñ 
2°11 

VERT 
LIN 

V202B V202C 
1/3 6U10 270V I/3 6U10 V203 
HORIZ. OSC. HORIZ. DISCS BLFB OR 8LJf8 

I/ORIZ. OUTPUT 

CRaH 

270V 

Q1221-09866 

24V REG 

24V t 
RISE 

I 

%z: 

c2o4,Jal1x la -(1) 2q ;:P 
. T 

RSN 
;1.AI4t0 

T"1. 

3354 

352 

ALO. 
SATURNINE 

REACTOR 
20! 

3T 'Gee 

an 

SO 

411 

RE 

30 
vOO[' T iPL E 

KpN KL 

C2 

TO C2 

3vx 

Q O 

TO TV ON NOME. 
SWEEP T205 

J202 
CONVERGENCE 

SOCKET CABLE 
ILIAD E10 v1E1 

WNT I R uT1uL Ct IC7IMO-} 
I{ 

(..NDTuslo I 

vM 1 

° ICIx I 

eS0 

I 
.W I 

lHOR121(I{e I , 
I 

.1.0245 .r 
S% 

R 

+-KI 1aIMD; 
2 
6 
21; R2RayTK 

Kv 1 
1 

1---,,,," s 1 

e0 Ftp4 I 

_ 
, OKE 

2tov I Ass[relr 

i0 4»s M7--1C PART NO. S 89750 

KeLre Jm5 
41eLU WLr 

CONVERGENCE ASSEMILT PART NO 5-"5579 
V204 v. sta x11 
6D03 OR 6013 I . 

LyE .011g 
DAMPER 

O es 

.b1 

Ltl2 I 
10,3 

o11Nzn .135 
TORE KW 
.05 

R)v ¡=.0820V 
Zrvw c260 

,.v 

YO .t SAG 21 

AT 0t04 

P.,1'iF9 

,°, I 

H V 2706 I 

200 TO PIN 
CPT SOCKET 

__"35. -J 7,7; -.3 
CONTROL 

SIGHT LIN 

FOCUS 
NET 01111 

11163T N0t 
S LUE .01111 

INES La01 

1011 

cea4 cRAAM 

TOP 
IJS I IS 

63 
0 

015050 2 
T 

RNA 

M M T/ T/ 
SW 

K 
Ku 

x12 1.611 

I hr 22. 

FT KM AiU HOIHt 
vÌ1l'T I 

15n 

" uKs 

"P. UrI -- .N 3W12 

i1i°ñes ;Eu,4411 

0 D 7 
NLION12 

1. 

I 
RED.Ol12 

so: sloERc L_°n_ 
i5n 

vrTLWEA 

1cx2 7 0!A L - _ 

W.I1KF 
Mee ROT Ole ÿ KK LOWS 

AOTRAG 

02Q-. 11141 

66 
HAT LINES 

'108' 

1xa 
11LU/ Rx;E 

itO E xN 
-A 

p1 e 
A 

RN1701111 

02 0 2 

0OO- 
R 0.0 O- TKQOO 

1I 

Terñ 1 T _sNDMU[ -17 
020 

L2007111T Aw 
a2LNI[S'0i'K 

SRN 

c VERT I 

z0on 

KD 
I ALvf0 

'REP -4._ I 

_ - 00"- 
v[L/RtD 

.RT/a.N 
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A 

B 

i 

VOCI.01 

OWN ;1 OOTr1021 

Ç iO2 j I 

SPf I 

I__ J 

AUDIO 
MODULE 
150-214 CI 

24V 

5, O 

0 R2IVOLUNE 
}OR 

IT205-e 
20' 

C211Ú66I 

006t1 
200 

J11p4 
rí2!%94LL O'O9 !6 56, INW,5 

4= -TIRE 

0209 30,;,2 
121-868 OR REUE 

121-743 isLuE Ga mm 

BLUE VIDEO # 
0A0 T2"2 

OUTPUT "e0 

},i 
C2l/ 

27ov 59. ,5% 

DOT 
z'ó'.22 

LS 01 

REDONIM - - 

RED R293 

^ 
D 

1.5% P294 
Low 

P'PÓyydlXR]O 23 P28.284 jq 
]lM I. 

00V- "#Ñ`" 2013,2370v -2,P 
CM 

]x - I 
R2e5 

0. 

)WI 1511 C" 

268 ) 1-1 
Ir. 2W .7; 

_ ISPI 
/ sY 

e Rxe2 soy 

CU1 
00]] 

loe 
2.28 

¡M',iW,s% 

TI Czes re l 

0211 
1600 121-86808121-743 

GREEN VIDEO 

óóo. OUTPUT 
270V Ìs0 

L2U 
IO 

0210 
eof 121.868 OR 

'% 121-743 
RED VIDEO OUTPUT 

R2T+ 
f eo 
sx 

RO p 
oLETI 

C INPUT 
ROWS 

Ì)RO .P203 

1ÓÓK9 

COLOR 
THRESHOLD 

T13 AIS AS,AS AIS 09 812 AIS r1 
ALL RESISTORS ARE WWet 

sx UNLESS OTHERWISE 
SPEaFI[D 0922 T 8921 

204140 1 4l9Ó 
24Pf I.YFh 

M., G 
.10022 , Lsn3 

iáiwA` 

I P20112 - COÑTROLI 
WYY [{RII 

zw-Iz 
11-1 

All 

L903 

24v 
RM 
Ioo4 
3% 

2100 
1'll 

DI 
!Y 

CIM 

GIN 

CRT SOCKET 

11.2 

IRP 

ss.G2oT1 

RISI 
+ 

I 

s002.50 I 

RI E I 

Qs.G214 

esw2ol 

r[L.RfO 

P0200 

TEL/6R 

R/ 
S 

I 

5.42091 

Is5 S ~ 
f% 3042101 

w. «!. I 

I l% SP62111 

5.4203 
3 z 

WHT/IEO 

A º308210I 

Nvuu 

TTr.:1 1 C2.2 I OSRV 

B11[4iy 
WHT/GR 

iii 8200 
G.y GYGNN I ipr ,In 

U12 79 LASAS T7 TI AS3U6 u2 UB 

R901 
3.lM 

EM MIY 1jOM 

8917 
2.2M 

MIIf 1191E < 
9LSF 

.047 

11ºI 
2.2 R 

I! 
89z12 

LL t:K U{ \ 7 

I 

-.21 J 

r 22i 
]ev 

70, 

R902 .1905 
100 ¡100 

15 6 13 14 

-22011 

5 u 2 NO u14 

25 

R1ao1 
608 

FS 

0000) 
010.0 

ACC 

I.C.903 221-69 9 -I 

1005 

T 
CHROMA MODULE 
9-82 (SHOWNI 9-97(PREFE RRED( 

I12 T I AIR 12 AS.U6.U12 

1[1Mp. 
10919 

M INN 
INV 

UB 79 96 A7 

e -T INJ. 

AI < 

B2 < T3 
TERLOCK 

ATSW201 w E- 

295 

A S BIO 413 A9 810 82 B2 -- lzor /sD. - - v- «° 1 
1roo4 ao 

2 t 624 Mï 2x 2soir 
APCw COW Ó6-iF + clooº CWOI- ....... amr :.P.. :ImN 047 00)¡ 

iéAN, 
v TI1 

Pou 
x04 

j R.0u 't 1.- 

16 

Rrolr bO9 MOM 

!r O Ir 9{1461 !ìR 
7 9rv 9/r 6M 

16 lí 4 13 /r 12 11 

I.C. 1001 221-42 SUBCARRIER REGENERATOR 

3r 
l0 9 

3r 

Vez L Oo1 " N,4n 

Vige Pcro 
n -28Z1r r 

5% jsY :iólir 
RF39 10Y s% -/er REGENERATOR ALr.-s 

IZ03_º U0 T --->--a----4.14 s -- -- 
Jio)-9 

Jil} 2lITV / ///111 

TINT YN N 8342 LOI! 
CONTROL I1)]] 

COT) 

R369R i3"--0 J#21_01 Lx 
z50 11 

J.zm-io 

Wr 

s%T c11aa Tou 1 
. Loo 

MIS 
E1(121.0001 6lP--'I iñ 

xo.r 

El 

00¢:7? 

I.9r /COP l/lr 

C272 

zJ 
o: i T 2V ic ERGENC 

130,51 
43 C271 

9-27 SUBCARRIER 

NORMAL 

9999ATG SW 
P203.11p 

NOTE SP6204 THRU SP4213 AND 
elso ;RRv Rug 15 ER? NOTES soon 

VOLUME 
CONTI P203 1 CHROMATIC CONTROL PLUG 

01ni0EL (LEAD ENO VIEW O 

TINT 
CONTROL 

I PIX 

AG19VDZP22 

1100-606-02 

TURN POWER OFF BEFORE REPLACING SEMICONDUCTORS. 

PHOTOGRAPHS TAKEN ON A STANDARD GATED RAINBOW COLOR BAR SIGNAL. 
HUE SETTING ADJUSTED FOR PROPER COLOR. THE RAVESHAPES AT THE RED, 
GREEN AND BLUE CATHODE GRIDS OF THE PICTURE TUNE DEPEND ON THE 
HUE,COLOR LEVEL, CONTRAST AND PICTURE PEAKING CONTROLS. 

FOR WAVEFORMS 43 THRU 49, TEST POINT D MUST RE BT -PASSED WITH 
INFO. CAPACITOR. 

ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED. 

ALL VOLTAGES ARE D.C. UNLESS OTHERWISE SPECIFIED. 

ALL D.C. VOLTAGES TO BE MEASURED WITH A VACUUM TUBE VOLTMETER WITH 
INPUT IMPEDANCE OF II MEGOHMS. 

ALL VOLTAGE MEASUREMENTS TO BE MADE WITH NO SIGNAL PRESENT AND 
NORMAL SETTING OF CONTROLS. CHANNEL SELECTOR SET TO CHANNEL 
TWO, INLESS OTHERWISE SPECIFIED. 

RESISTANCE MEASUREMENTS SHOWN WITH ADJACENT COILS DISCONNECTED 
FROM CIRCUIT. 

ALI, RESISTORS ARE ± 10%,CARBON. I/2 WATT UNLESS OTHERWISE NOTED. 

COIL RESISTANCE UNDER ONE OHM NOT GIVEN. 

ALL CAPACITOR VALUES IN MICROFARADS UNLESS OTHERWISE NOTED. FOR 
TOLERANCE, SEE LE GEND. 

CATHODE RAT TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH ELECTROSTATIC 
OR 20K OHM/VOLT (MINIMUM) HIGH VOLTAGE METER. 

ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION. 

PF PICOFARADS MH3MEGANERTZ 0H.MICROMENRT 

+ ALIGNMENT AND TEST POINT; CHASSIS GROUND, 1 
VOLTAGE SOURCE; -O 3 20% MAT RE USED; r 

WAVEFORM CHECK POINT; C> MEASURED FROM POINT INDICATED TO 
CHASSIS GROUND. 

WAVEFCM CHECK POINT; O MEASURED ACROSS POINTS INDICATED 

ISOT TO CHASSIS GROUND). OCILLOSCOPE 
SHOULD NOT BE GROUNDED TO CHASSIS. 
REVERSING LEADS REVERSES WAVEFORM. 

CHROMATIC SWITCH WIRING POSITION; SO- 
MODULE BOARD; 1lß 
MODULE BOARD PIN; All 

3 

Te 

0101 

ZENITH 
Color TV Chassis 
19EC22 

e A 
0208 

PN 

EC n1 C M -B 
SNI[L0 v v i C H H--0.02.0.03.0.04 M MON -U 

O 

LI C-E 04 I -C 

0204.0203 0104 OROS«, 

oros 

I 1 E 

0203 

BOTTOM VIEW OF TRANSISTORS 

TEST POINTS 

S ST -PASS WITH 470F DURING 4TH 
I.F. ALIGNMENT. 

CI PICTURE DETECTOR OUTPUT 

CCI BIAS POINT FOR CI AOJUST 

C2 SOUND DETECTOR OUTPUT 

.C3 SYNC DETECTOR OUTPUT 

0 BY-PASS WITH 25IyIF 25V ELECTRO. 
LTTIC WRING COLOR ALIGNMENT 

E 1.F A.G.C. 

INPUT TEST POINT FOR 4TH 
ALIGNMENT 

AC C. 

M TURN COLOR THRESHOLD CONTROL 

KK TO MAO. CLOCKWISE POSITION TO 
OPEN COLOR CHANNEL 

STUD SOUND OUTPUT 

0 A. C.0 VOLTAGE 

R RED COLOR AMP. COLLECTOR 

S BLUE COLOR AMP COLLECTOR 

T GREEN COLOR AMP COLLECTOR 

R BRIGHTNESS LIMITER 5ET-UP 
RO POINTS 

! A 

0009.0210 OR 0211 

TOP VIEW 
TYPICAL IC SOCKET 

WATTS 250 - AMPERES 2.4 
VOLTS 120Á.C. -FRED. 60Hz / 
WITH DRIVE MOTOR -WATTS 300 -AMPERES -2.9 

221-01 SOLO NATUR 
NOUTPUT 221-77 SO O OUTPUT 

USED ON MODELS -0. 
WITH 19EC13 & 19EC28 

ONLY. 

150.9.01 

AFC 

I.F. SUBCHASSIS 

TRANSISTORS INSIDE ISO -180 

1225 AMP1 

II AMP 
1 

24V REGULATOR 
TRANSISTOR 

--_gc,, 121-966 

) 
UNO 

3.58MHz - 
TRAP COIL 

1150-2141 

121-6 

VIDEO AMP. 
9-91 

BEL -FUSE VIDEO PROCESSOR MODU 

3 AMP. 

PIGTAIL FUSE 

ti t -r 

221-45 

VIDEO 

PROCESSOR 

I.C.401 

9-97(BLACK) 
CHROMA MODULE 

221 46{ 

CHROMA CHROMA 

AMP. DEMOD 

I.C.901 I.C.902 
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VIDEO 
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100-606-02 

/ HORIZONTAL 

OSCILLAT R 
H H 

CONTROL DISCO. 

VERT. 
BLANKER 

121-881 

VERT. 

BEL -FUSE OSC. 

6U10 

VER T. 

OUTPUT 

i 
MAJOR TEST POINTS 

CI PICTURE DETECTOR OUTPUT 

E IF. U.S.C. 

ZJJ A.C.0 

R TURN COLOR THRESHOLD 
CONTROL TOMRE.CLOCKWISE KO POSITION TO OPEN COLOR 

CHANNEL 
0 A.C.C. VOLTAGE 

DAMPER 
HORIZ 
OUTPUT 

6JÁ5 ) 
1 

6Or D03 LX6 

W COLLECTOR OF TRANSISTORS 

TUBE POSITIONING 

GUIDE 

CAUTION: REPLACEMENT OF ALL COMPONENTS SHOULD HAVE 
SAME TYPE NUMBERS AS ORIGINALLY SUPPLIED 

COLOR CODING OF INDIVIDUAL LEAD CONNECTIONS 

BROWN-(2LEADS) SPEAKER (SPKR) 

ORANGE ---AFC B+ 
RED ---I2LEADSIDEGAUSSER(DGS) 
GREEN--- AFC CHASSIS 

BLACK--- AFC GROUND IGND) 

WHITE/BLUE--- AFC CHASSIS 
YELLOW--- HORIZONTAL SWEEP TRANSFORMER 
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1577 
TRAV-LER 
TV Chassis 
TL6/TI L6 

SYMBOL DESCRIPTION 

ELECTRONIC 7J-¡?i4 
MARCH 1975 
COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS 
AND TECHNICAL INFORMATION FOR 5 NEW SETS 

TRAV-LER PART NO. 

C603 -250/200/150 p f, 165v electro 67A30-11 
L201 -coil 4.5MHz 72A317-1 
L302 -coil 1st video 1F 72A415-1 
L303 -coil 2nd video 1F 72A415-1 
L310 -coil 4.5MHz trap 72A317-9 
L501 -coil horiz lock 94A480-1 
T201-xformer audio output 79A172-1 
T401 -yoke deflect TL6-1A-2A 94A372-3 
7401 -yoke deflect Ti L6-1 A -2A 94A372-4 
T502-xformer horiz output 79A166-3 
R203 -25K volume control 75A1-210 
R326-5000, contrast control 75A1-211 
R333 -100K, brite control 75A1-212 
R339 -400n, AGC delay 75A101-35 
R342 -400n, AGC control 75A101-35 
R411 -2M, vert size 75A101-61 
R407- 1.2M vert hold 75A191-3 

fuse, 1.5e 84A7-5 

1101 
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TRI 
191 

UIIf EE sT11P r 
MOREL II 

POSITION ------ 

I I 2 3 1 4 1Z-2-'1 4,(5'15-'1J 
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UNI 111UI 
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Aut 

X51 

'T-UTw CdD" 
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1 

= 5.6 

r 
2r 

U. EMITTER 
M OF 0102 

MIXER IF OUT 
0UTRUT COIL J101 

1.115 

URI 
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J101 

RI AGC 

Top View of VHF Tuner 194A434-21 Showlny 
Test Point and Alignment Locations 

T 
VHF TUNER 94A434-2142AcMAssl5 

I 1 

T 1 
I 000 -'aae`- 1 

51 6 7 8 9 IDI 11, 12 -0----o---0---0- 
1 1 1 -- GIM10C1S-1 L TI 

I - 
VHF AMP i 

240 

I( - 
1.5 

e 

20,á'A 

-FI 
VHF MIXER 

MIN Io Z l( 

.----{I 
11' `II111IC4 

VHF OSC. 

6 

FERRITE 

1E10 IfIN( 
TUNING 

I I 15 5.6 

106 i2.11 

I F r -i l (z 
SOOA ter N07f:AJJIYA2//f 
AIT IMP T 6 ACC Sf2167f07011,47flpF OS 

C111 0/77/IOMNA IfA/N 
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L._ 
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ó 

I 
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11 

LL} 

UHF 8401. 
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i 
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L 1 51 
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INJECTION POINT TPI 

IF OIJT J402 UHF IN J101 

O 
n 

4} 

7:C4 

o 

u 
O C<\\/ 

o 
^ 

o 

Bt UHF Bt RF AGC 

Top View of VHF Tuner (94A433-2) Showing 
Test Point and Alignment Locations 

SAFETY NOTICE 
THE DESIGN OF THIS RECEIVER CONTAINS MANY CIRCUITS AND COMPONENTS 

INCLUDED SPECIFICALLY FOR SAFETY PURPOSES. FOR CONTINUED PROTECTION. 

NO CHANGES SHOULD BE MADE TO THE ORIGINAL DESIGN. REPLACEMENT PARTS 

MUST BE IDENTICAL TO THOSE USED IN THE ORIGINAL CIRCUIT SERVICE SHOULD 

BE PERFORMED BY QUALIFIED PERSONNEL ONLY. 
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LEADER 
Rut' mtic 

Dual Channel/Dual Trace 
5" Scope/Vectorscope 

00 

va 

1.00000. 

MODE 

TY 

Automatic Trigger Automatic Horizontal Sweep 

Automatic Vertical Input 

Automatic operation is the key and virtually error 
free accuracy is your bonus with this unique 5" 
Dual Trace Scope. The advanced design even lets 
you read between the ranges in any position, as 
easily as you can with analog VTVM's or VOM's. 
High reliability PC boards assure long term 
dependability while a high intensity CRT delivers 
excellent contrast. It features: separate or 
simultaneous sweep display, Ch 1 & 2 - alternate, 
chopped, auto/norm trigger; 10MHz b'width; 

10mVp-p/cm to 20Vp-p/cm vert "I sensitivity in 11 

calib. steps; 0.5µS/cm to 0.2Stcm sweep range, 
18 steps calib.; X5 mag.; XV and vectorscope 
displays. Compact, lightweight, economical. 

$569 95 
MODEL LBO -506 

Complete with probes. terminal adapters, test leads. 

LEADER"Put 
Us To The Test" 

Instruments Corp. 151 Dupont St.. Plainview. L.I.. N.Y. 11803 (516) 822-9300 
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Our 630-PLK 
won't die of 
shock. 

The Model 630-PLK V -O -M is 
priced at just $125. 

noes everyming you'd expect of a 

high -quality general purpose V -O -IV. 
An exclusive, patented, transistorized 
switching circuit gives the Triplett 
Model 630-PLK virtually fail -proof 
protection against overloads. That 
makes it very popular with teachers 
and students, and with professionals 
where constant switching invites 
overload errors. 

Look at these features: 
Burnout -proof solid-state 
overload protection; suspen- 
sion movement; 2% DC 
accuracy. 
Single range switch minimizes 
error; DC polarity -reversing 
switch. 
4 ohmmeter ranges with a 4.4 
ohms center scale. 

Want all this, but with laboratory 
accuracy? Then consider the Triplett 
Model 630-APLK. Exactly the same 
ranges and protection circuit plus 
11/2% DC accuracy, a mirrored scale, 
and a rugged suspension -type meter. 
Priced at 35. 

If you don't need overload protection, 

take a look at Triplett's Model 630 -PL 
at only $81, or the 630 -APL (with 
1'/% accuracy, mirrored scale, and 
suspension -type meter) at $91. 

For more information or a free 
demonstration, call your Triplett 
distributor or sales representative. 
For the name of the representative 

nearest you, dial toll free (800) 645- 
9200. New York State, call collect 
(516) 294-0990. Triplett CorporaìAd 
Bluffton, Ohio 45817. 

TRIPLETT 
ALL YOU'LL EVER NEED IN V -O -Ws. 

Triplett. The easy readers. 
...for more details circle 135 on Reader Service Card 


