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STATIC 
PROFITS? 
TUNE TO 
PTS 

Tune in a clearer profit with four new 
profit-makers from PTS, and you'll discover 
four ways to higher profits with PTS. 

REPLACEMENT BALUNS 

A new profit-maker from PTS that will 
more than pay for i:self after you sell the 
first  two  baluns.  Selectior  of  seven 
replacements (five models) will replace 
most baluns found in TV sets, antenna 
systems. MATV or CATV systems. 

Dealer Net. $9.75. 

PTS 8001 COMPONENT ANALYZER, 
This component test instrument works 

in or out of circuit. Simple hook-up to any 
standard oscilliscope. High, medium and 
low range switch for matching impedance. 

Dealer Net $54.95. 

PTS DG-1 DIGITAL PO WER SUPPLY 
External power supply for substituting 

voltages in televisions, stereos, radios. 
computers, micro-processors, appliances. 
CBs and many other electronic units. 

Dealer Net. $ I 14.95. 

PTS DG-4 VOLTAGE CONTROL 
CENTER/DIGITAL PO WER SUPPLY 
Independently produces four variable 

DC supply voltages. Excellent for substi-
tuting critical control voltages for TV 
electronic/varactor  tuners,  and  many 
other electronic products. 

Dealer Net S178.50. 

TUNE ON TO MORE PROFIT, THE PTS WAY. 
Now available from PTS stocking distributors 

or at any of the PTS' 42 company-owned Servicenters. 
Check the Servicenter Guide on the opposite page. 

PTS ELECTRONICS, INC.. 

5233 S. HvVY. 37 • P.O. 272 • BLOOMINGTON, IN 47401 • 812-B24-9331 
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12 Quick-Quiz—Here are the first items of this new monthly fea-
ture. Wayne will ask and answer questions about the servicing 
of electronic and solid-state circuits— Wayne Lemons. 

13 Service management seminar, part 11 —In order to receive a fair 
profit on the sales of parts, perhaps you should establish your 
own selling prices. Several methods are suggested —Dick Glass. 

18 Servicing GE 13" color TV, part 3—Schematics, voltages, wave-
forms and a part-by-part analysis are provided for the GE 
AA-D vertical-sweep circuit. More troubleshooting tips will be 
given next month —Gill Grieshaber. 

32 The basics of industrial electronics, part 17 —In this last article 
of the series, Sam gives some practical and commercial ex-
amples of counters and digital displays—J.A. "Sam" Wilson. 

36 Servicing Betamax videotape recorders, part 7—The Betamax 
mechanical systems are interlocked with the electronic circuits 
that control them. This is important during servicing, since de-
fects in either can produce the same symptoms—Harry Kybett. 

42 Sam Wilson's technical notebook—The limitations of electronic 
"models" and the characteristics of dielectrics in charged 
capacitors are the subjects—J.A. "Sam" Wilson. 

About the cover—Photographs were taken from the screen of an 
AA-chassis General Electric color-TV receiver during a simulation 
of component failures. These 
conditions are shown: (A) nor-
mal height (there is no linearity 
control); (B) leakage of about 
6K ohms in diode Y610; (C) 
the resistance of R643 is too 
low; (D) the first filter capaci-
tor is open, causing hum and a 
small picture; (E) height con-
trol is turned to maximum, but 
the linearity is good; (F) at 
minimum  height  adjustment, 
the linearity remains good. 
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You can be sure 
more times in more circuits in more places 

than with any other multimeters on the market today 

Each Sencore DVM is backed with 15 Megohm input impedance for 
one third less circuit loading on every measurement. That means 
50% higher accuracy than other DVMs. 

DVM38  $395 
3% DIGIT .1% DCV ACCURACY 

AUTO-RANGING DVM 

A "prime" standard at your fingertips for 

measurements you can trust. Auto-ranging 
for extended low-level range and ease of 

operation.  15 Megohm input impedance 

assures .1% reading accuracy is maintained 

in solid state circuits.  Highly sensitive, yet 

fully protected to 2000 VDC overloads. Hi. 

Lo Power Ohms circuit simplifies in-circuit 
resistance measurements. 

DVM37 No) $268 
31/2 DIGIT .1% DCV ACCURACY 

PORTABLE DVM 

Prime standard .1% accuracy on the bench 
or in the field • for less than $250.  The 
DVM37 is the most accurate portable DVM 

you can buy, with 15 Megohm input imped-
ance for 50% more accuracy. Includes auto-
matic features- Auto Zero, Polarity, Deci-
mal, Overrange.  Fully protected inside to 

over 2000V on all  functions,  including 
Ohms, and protected outside with super-
rugged case.  Full ranges for every test. 
Fingertip "Push-On" switch in probe saves 

batteries as power is applied only when 
needed. 

New DVM37 

In stock at your favorite local 
Sencore Full Line Distributor. 

DVM32  $225 
31/2 DIGIT .5% DCV ACCURACY 

PORTABLE DIGITAL MULTIMETER 

Bench and field master for digital accuracy 

measurements anywhere. 0.5% DCV accur-

acy, backed with 15 Megohm input imped-

ance. Exclusive battery-saving Auto-Display 
turns the display on automatically when you 

make a measurement. 2000V input protect-

ion on all functions and ranges—including 

Ohms. 

DVM36  $158 
31/2 DIGIT .5% DCV ACCURACY 

POCKET PORTABLE DVM 

Pocket portable lab accurate performance 

that fits every budget with highest perform-

ance-to-price benefits of any meter. .5% DCV 
accuracy, backed with 15 Megohm input im-

pedance for lowest circuit loading. Full pro 

tection to 1000 V on all functions and 
ranges—including ohms.  Drop-proof case. 

Battery-saving "Push On" button in probe. 

DVM35  $134 
3 DIGIT 1% DCV ACCURACY 

POCKET PORTABLE DVM 

Fast, direct reading digital accuracy for the 
man on the go.  Same features as DVM36, 

except 3-digit, 1% DCV accuracy, backed 

by 15 Megohm input impedance that is ten 

times more accurate than analog meters. 

LT-
1 I 

DVM38 

DVM36 

r•.1  i=t 
DIGITAL MULTIMETER SPECIALISTS 
3200 Sencore Or Sioux Falls,SD 57107 1605)339 0100 
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AMERICA'S LARGEST SUPPLIER 
of ORIGINAL Japanese Semi-Conductors 

for CB, TV and Stereo Repair 

We carry only genuine replacement parts 
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MgY o linnet 
news of the indus ry 

A single-beam color picture tube without a shadow mask is scheduled for 
introduction in some Panasonic models by next spring, according to Retailing 
Home Furnishings. Electronic circuits control the beam landing on the proper 
color phosphor. A special phosphor on the screen detects the electron beam, and 
the signal is processed and used to control the beam so that it strikes the color 
dots in the designated sequence. No degaussing is required because no shadow 
mask is used. The new picture tube requires only 60% of the power needed by 
shadow-mask types. Panasonic also has demonstrated a prototype monochrome 
portable TV that includes a flat-screen picture tube. 

No evidence of extraterrestial intelligence was found in the latest search by a new 
radio-telescope. The National Astronomy And Ionosphere Center (NAIC) observed 
185 stars that are within 82 light-years of our earth without finding any artificial 
signals. An antenna giving a gain of 22,000 and a receiving system maintained 
near absolute-zero temperature was followed by parametric amplifiers and a 
dual-conversion radio receiver with several bandpass filters. Computer control ot 
the oscillator frequency was necessary to correct for the Doppler shift from the 
earth's spin. 

Electro-chromic display (ECD) might replace liquid-crystal displays, according to 
Sharp. Several advantages are claimed for ECD, including better contrast, 
lower-power consumption, and the ability to be seen from any angle. Color of the 
display is blue against a white background. After a certain pattern is activated, the 
display remains for about 24 hours without any refreshing voltage. Commercial 
production for large display boards, watches, and clocks is scheduled for next 
spring. 

Videodiscs are approaching the marketplace. Many companies have made 
prototypes and have conducted test marketing of videodisc players. So, what's the 
problem? None of the systems are compatible. Since videodiscs can't be used for 
home video recording, the discs must be produced by the usual record companies. 
For this kind of world-wide backup, one system is mandatory. Several of the 
Japanese manufacturers are delaying their introductions of videodiscs, while 
attempting to have all agree on one type. Many of the videodisc players (with the 
addition of an adapter) are capable of playing the pulse-code modulation (PCM) 
ultra-low-noise music records. In general, the capacitive principle has problems 
with dirt or dust on the surfaces, and the optical (laser) types are more expensive. 
JVC believes it has solved both problems with a grooveless disc and capacitive 
pickup. A stylus with a large, flat-tipped point rides on the record's surface, and a 
small electrode attached to one side of the stylus picks up the video and sound 
signal. These signals are recorded as tiny "pits," atk: other "tracking pits" are 
located along both sides of the signal pits. The stylus arm is moved by a servo 
system that keeps the stylus over the imaginary groove. Any time-base errors are 
corrected electronically. 
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Only eight TV tubes 
can make a warehouse 
out of your backroom. 

To offer fast replacement 
for 385 different TV tubes, 
you'd have to open a ware-
house. Or, you could open 
eight Sylvania picture tube 
cartons. 
Our eight Universal Color 

Bright tubes are designed as 

"Lormted warranty. Labor not included 

direct replacements for 385 
bonded safety plate picture 
tubes. And they're designed 
so well that they're offered 
with a five-year limited 
warranty.* 
Call your Sylvania dis-

tributor to stock up on Color 

SYLVANIA 

Bright tubes. Then, you 
won't have to wait days for 
your customer's new tube to 
be delivered. 
You can order a Color 

Bright for immediate deliv-
ery right from your own 
back room. 

Electronic 
Components CEED 

Circle (6) on Reply Card 
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The RF testing KR 
for proiessionais. 
The WATT-KIT puts RF equipment testing all 
together. Kit consists of a Type 1000 RF 
Directional Wattmeter, 100 watt plug-in 
elements to measure 
from 25 MHz to 1 
alz, UHF con-
nector, two-foot 
patch cable with 
connectors and 
luggage style car-
rying case. 
Available with 100 
watt dry terminat-
ing load. 

Wattmeters 
for professionals. 

Oft 

000 

For the name of your local distributor call toll fri,p 
800-341-9678 

GIS DIELECTRIC CO M MUNICATIONS 
A UNIT OF GE NERAL SIGNAL 
.41: f MONO. MAINE 04071 • TEL 207-655-4555 • BOO '441 96 ," 

Circle (8) on Reply Card 

SOLID-STATE REPLACEMENTS 
FOR TV HV RECTIFIER TUBES 

Replace vacuum and gas rectifier 
tubes with thoroughly proved (in use 
for over 8 years) solid-state, silicon 
rectifier Solid-Tubes.'" They meet or 
exceed standard tube ratings. Only 6 
replace 37 vacuum tubes. Off shelf 
distributor delivery 

You'll make more money because 
there's a bigger profit and your 
customer will get: no more filament 
burn out (They're perfect replace-
ments when the HV filament trans-
former burns out.) Constant output. 
Long life; reliable and dependable. No 
warm up. No heat. Replacements 
available for all tubes. 

SOLID-STATE TUBE 
CROSS REFERENCE LIST 

EDI 
R-3A3 
R-3AT2 
R-3DS3 
R-3DB3 
13.2AV2 
R-DW4 
R-3DR3 

SYLVANIA 
ECG-508 
ECG-509 
ECG-514 
ECG-510 
ECG.511 
ECG-512 
ECG-514 

GENERAL 
ELECTRIC  ZENITH 
GESS.3A3  S-3A3 
GESS-3AT2 S3AT2 

GESS-3DB3 S-30133 
GESS-2AVZ  — 
GESS-6DW4  — 
GESS-3D53  — 

RCA 
SK3756 
SK3757 
SK3761 
SK3758 
SK3759 
SK3760 
SK3761 

Send For Complete Information Kit 

edielectronic devices 
21 Gray Oaks Ave., Yonkers, N.Y. 10710 
(914) 965-4400, TWX 710 560-0021 

Circle (7) on Reply Card 

0 nexchanue 
There is no charge for listing in Reader's Exchange, but 
we reserve the right to edit all copy. If you can help with 

a request, write direct to the reader, not to Electronic 
Servicing. 

Needed: Present address of the Masterwork Company 
for components. My letter to 607 Middlenack Road, 
Great Neck, Long Island, New York was returned. J.B. 
Neff, Coast to Coast Store, 220 North Main, 
McPherson, Kansas 67460. 

Needed: Schematic for model 909 Precise VTVM. Will 
buy or copy and return. Also, need one each UY85, 
UL84 and UABC80 tubes for type B2X68A/00G Norelco 
AM/FM/short-wave radio. Daniel Martinez, 310E 
115th Sreet, #11D, New York, New York 10029. 

Needed: Schematic for B&K-Precision color-bar gener-
ator model 1240. Will buy, or copy and return. 
William Mayer, 5722 S. W. 1st Court, Cape Coral, 
Florida 33904, 

Needed: Sound Technology 1700B or H-P 339A. J.V. 
Brown, 7117 East Mercer Lane, Scottsdale, Arizona 
85254. 

Needed: Operating instructions and/or schematic for 
Electro Instruments model T-121A digital multimeter A 
and B cabinets used by U.S. Air Force, surplus 
FSN-6625-902-3329. Will buy. Willie E. Jeffries, 111 
Jenness Lane, Newport News, Virginia 23602. 

Needed: Operators manual for a JVC model 4VR-5446 
4-channel receiver. Will pay for manual or photocopy 
cost. Paul Cournoyer, Leisureville, Buflding 26, 
Apartment 3, Watervliet, New York 12189. 

For Sale: Several pieces of test equipment: scope, 
tube tester and picture-tube tester. Also, books, 
magazines and parts. Reasonably priced. Write or call 
for more information. Donald R. Sides, 1201 Regeher, 
Charlotte, North Carolina 28214. 

For Sale: B&K-Precision 1077B Analyst, $195; RCA 
WR99A marker, plus RCA WR-69A sweep generator, 
sold as one unit, $175; V7 Lectrotec Vectorscope, $65; 
Jackson 5-inch scope CRO-2, $50; all in A-1 condition, 
complete with cables and manuals. Val Obal, 3201 
South 73, Omaha, Nebraska 68124. 

Needed: Any new or old stock of old car radio parts, 
such as vibrators, vibrator transformers, volume 
controls, on/off switches, signal-seeking coils, relays, 
motors and loctal electron tubes. Frank's Radio 
Repair, 416 Quackenbush Place, Ridgewood, New 
Jersey 07450. 

Needed: Service manual for model 3800 Cavalier 
radio. Joseph LaSchiavo, 212 Oak, Medford, New York 
11763. 

Needed: Schematic for a Midwest Audio mobile page 
model 520D, an AM radio with paging input. Bob 

continued on page 8 

6 ELECTRONIC SERVICING 



The complete line with advanced design! 

RCA CHROMAPOWER II 
Exciting excellence! New featuces! 
All In The Most Advanced Line of 

TV-FM Antennas Ever to Hit The Market! 

UHF AILERON STUBS 

Permits the element to work as a UHF 
director and as a VHF hi band director. 

TRI-LINEAR UHF DIRECTOR 
SYSTEM 

Each element acts as 3 half-wave 
directors on the high end of the UHF 
band, and as a loaded half-wave director 
on the low end. Up to 300/0 more UHF gain. 

WEATHERPROOF DOWNLEAD 
HOUSING 

ABS plastic housing protects 300-ohm 
downlead terminals from corrosion 

salt spray. rain and ice. 

November, 1978 

UHF POWER PAK 

7-element unit plugs into front of any 
Chromapower II UHF-VHF or UHF 
antenna. Increases UHF reception 
distance approximately 30 miles. 

Model AUV-050 

ANODIZED! 

Complete satin silver anodizing gives best, 
lasting protection against pitting. corrosion. 

RUGGED CONSTRUCTION 

Solid quality, especially designed for 
high wind and ice-loading stress. Strong. 
full 1-inch square boom, husky elements. 

MOISTURE BARRIER ABS 
INSULATORS 

Designed to prevent wet weather 
shorting. Unique "no-rivet- attachment 
prevents "flashing" from loose rivets. 

21-Top-Quality Chromapower II Models 
Includes seven VHF-FM. seven VHF-UHF-FM, five UHF and 
two FM. All offer the exclusive ACA features that mean longer 
use-life, maximum sensitivity, and long-range reception. 

To see the outstanding ACA Chromapower II line, see your ACA Distributor, right away. 

3000 KIRKWOOD STREET, BURLINGTON, IOWA 52601(319) 753-1625 
IN CANADA, LEN FINKLER LTD. DOWNSVIEW, ONTARIO M3J 2A6 
Circle (9) on Reply Card 
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'4 M1 BIGGER 
PROFIIS? 
More and more  Se  great 

rvicernen 

are  tinding out how Picture 
Oneida's NuColor   
'tube Restorer is! Not a 
Brightener, but a potential 
new way to put new lite in many 
d, weak, usto colorless, picture 
oltubes. C mer satistaction  now 

paves the way to a picture tube sale 

down the  line. Get all the see 'f0  
Oneida  distributor now or write us direct. 

Mika 

eida's 
NEW 
TRIED AND TESTED --

NU-COLOR® 
PICTURE TUBE 
RESTORER 
neida1/  P 0°BN:611DIABaEldtE., nCsTuRee01 ENxtlCmMeadF,GoileNpCa 16335  

Phone(814)336-2125 

Circle (10) on Reply Caro 

MASTER 
heat gun 
Wherever fast, 
portable heat 
is the need. 

Heating shrink tubing is just one of many jobs the Master 
Flameless Heat Gun performs in electronic assembly. Its 
the perfect source of fast, portable heat for drying com-
ponents, heat-checking circuitry, softening plastics and 
adhesives, melting solder, etc. Industrial quality for pro-
duction line duty. Eight models: 200°F to 1000°F, 120V 
or 230V. UL listed — CSA certified. Base plate rotates 
90° for convenient benchtop use. Special application 
attachments available. 

For FREE product bulletin from the 
originators of heavy duty heat guns, 
contact your distributor, or call or 
write: 

In Canada. contact Marton Industroal 
Sales. Ltd 4445 Harvester Road 
Burlongonn Ontar,n I 71 ;-tx 

MASTER 
app&o.e.rck. 

2420 - 18th Street 
RACINE WI 53403 US A 

Tel  414 633-7701 

lininexchanoe 
continued from page 6 

Pierce, 1822 Sun Valley, Jefferson City, Missouri 
65101. 

Needed: Instruction manual for Paco RF signal 
generator model G-30. Send copy, or I'll copy and 
return. Grady 0. Wilson, 3610 Davis, Texarkana, 
Texas 75501. 

For Sale: B&K-Precision model 415 sweep/marker 
generator, with all leads and manual, in carton, used 
only once, cost $485, will sell for $375 and ship 
pre-paid. I.A. Nesheim, Nesheim Electronics, Box 293, 
Roundup, Montana 59072. 

For Sale: Bearcat Scanner BC-2 with schematic and 
manual, excellent condition, scans 8 channels in the 
450-470 MHz UHF band, $55 delivered. R.I. Horsley, 
67 Theordore Street, Buffalo, New York 14221. 

For Sale or Trade: Tektronix amplifier model 1121; 
EMR square wave generator model 43-A; General 
Radio audio oscillator; five-volume electronics course, 
will trade for other equipment. Kenneth Millar, 10027 
Calvin, Pittsburgh, Pennsylvania 15235. 

Needed: A manual or information about alignment of a 
Hallicrafters short-wave radio, model S-120. Will buy, 
or copy and return. Sean A. Devitt, 2237 Wharton 
Road, Glenside, Pennsylvania 19038. 

For Sale: Hallicrafter model SX-62/620 radio receivers, 
original owner, little used, intact but not working, 
with original operating instructions and schematic 
diagrams. Make offer. W.I. Kerns, P.O. Box 59, 
Buckhannon, West Virginia 26201. 

Needed: An audio-output transformer (new or good-
used) part 022889 for a Fender twin-reverb 100-watt 
amplifier. D.J.  Aijala, 50 Fir Circle, Babbitt, Minne-
sota 55706. 

For Sale: Volumes 1 through 12 Rider's radio manuals 
for $200, including postage. Donald Aijala  50 Fir 
Circle, Babbitt, Minnesota 55706. 

For Sale: Heathkit mutual-conductance tube tester, 
very good condition, complete with manuals, cost 
$300, will sell for $150. Alphonse Kieltyka, 1 Tobey, 
SI, Augusta, Maine 04330. 

For Sale: Demonstrator DuMont/DeForest model 
MM-200, list price $134, will sell for $72. Domino 
Unlimited, Inc., P.O. Box 9309, Fort Wayne, Indiana 
46899. 

For Sale: RCA 10J103 color test jig, with CRT, HV 
meter, Telematic Transverter TA-3000, and 22 
adapters. $165; RCA WR-514A TV sweep Chanalyst, 
$145; RCA WR-99A signal generator, $85; RCA 
WT-524A transistor tester. $55; EICO model 147A 
signal tracer, $25; Conar communication receiver 
model 500, $15; Conar model 400 communication 
transmitter, $15. All are in good working condition 
with probes and manuals supplied. William D. 
Shevtchuk, 1 Lois Avenue, Clifton, New Jersey 07014. 

Circle (11) on Reply Card 
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„a rt  .1 
Symptoms and cures 
compiled from field reports 
of recurring troubles 

Chassis—RCA CTC71 

PHOTOFACT-1435-3 

OUT OF TOLERANCE R402 \ R404 MAH004 #10 

+125V  
820 

R405 

100K 
2% R401 

CR405 

HV TO Q404 750 BASE 
4300 2% 

Symptom—Horizontal won't lock, and regulated DC 

is too high 

Cure—Check R404 carefully, and if out of tolerance 

replace it with one of 1% or 2% tolerance 

Chassis—RCA CTC72 

PHOTOFACT-1439-2 

ITR102 
RETRACE 

ITR101  MT2 
TRACE 

Symptom—Intermittent picture and sound, then none 

Cure—By substitution, check ITR101 or ITR102 

Chassis—RCA CTC74 

PHOTOFACT-1599-2 

FROM ITR101 ANODE 

OPEN 
L502  \C503  PIN 5 

1--o- OF YOKE 1.8µF SOCKET 

.0022 
Symptom—R510 and R508 overheat, and RF401 is 
open 

Cure—Check C503, and replace it if open (check for 
other opens) 

Chassis—RCA CTC81 

PHOTOFACT-1572-2 

FROM 
FLYBACK   
#2 

OPEN 

RF401 
TO EVA.-dA  • 

CONTROLS 
SCREEN • 

C401 — 01 

82K 

C418  033 

LEAKY 

+235V  

Symptom—RF401 is open, and the picture is dim 
Cure—Check C418, and replace it if leaky or shorted. 

Chassis—RCA CTC90 

PHOTO FACT-1710-2 

FROM 
FLYBACK 
#4 

CR405 
R432 

47 

CR304 

L405 

100 

C414 1+T i 470µF 

+26 5 V 
SOURCE 

C303 ir 22 µF 

=--N  OPEN 

+27 4 V 
SOURCE 

Symptom —Severe horizontal pulling that moves 

through picture 
Cure—Check filter C303, and replace it if open 

Chassis—RCA CTC90 
PHOTOFACT-1710-2 

FROM 
REMOTE 

PM1101 

LAMP 

OPEN 

LDR 
TO Q1101 

TRIAC 

Symptom—No power to the TV; remote has power 

Cure—Check the lamp in PM1101, and replace the 
assembly if the bulb is open 
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troubleshootinen  

Weak Color 
Sylvania & Phileo E20, E21,  E22 
(Photofact 1595-1) 
Maximum adjustment of the 

color control gave only enough 
color to prove the program was not 
in black-and-white. All DC voltages 
in the chroma system checked 
within tolerance. After all of the 
ICs were replaced, the color re-
mained very weak. 

33 0 

NPO 

Scope waveforms of the chroma 
circuits showed some sigr al, but 
little amplitude. These symptoms 
should have alerted me to -.he type 
of problem, When all chrama IF 
signals are weak, the defect must 
be ahead of that point. However, I 
didn't think of this until later. 
Then another E20 came in for 

minor problems. We repaired this 
chassis rapidly, and used it as a 
standard for comparison tests, since 
it had normal, strong color. 
The good E20 had a strong 

chroma and burst signal at in 5 of 
IC600, but the "dog" didn't. Some 
waveform was there, but it was 
wrong. (The good chassis helped by 
showing the correct waveform we 
should expect.) 
At the emitter of Q202, the video 

buffer for the video detec-.or, the 
waveforms were normal in both 
chassis. The defect had to be 
between those two points. A few 
ohmmeter tests found an open in 
L605A, and a new one restored 
strong color. 

Curtis Routley 
Columbus, Mississippi 
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Increasing profits 
from parts 
service management seminar, Part 11 
When your component parts profits are insufficient, probably you should 
determine your own retail prices, rather than using "suggested list" prices from 
the manufacturers. 

By Dick Glass, CET 

Parts pricing problems 
"How can I price parts properly 

and profitably?" This question has 
been asked of me many times in my 
work as financial advisor and 
business consultant to independent 
sales and service stores. 
In addition, most shops are 

having increasing difficulties in 
maintaining an adequate variety of 
the parts. Sometimes the excessive 
time required to locate and deliver 
a certain part can cancel all of the 
profit on the sale and even reduce 
the labor profit. Although the 
problems of parts availability are 
not a direct factor in the pricing of 
parts, the two problems do affect 
each other. Therefore, we will deal 
with both together. 
Here are some of the current 

parts problems: 

• Sales of high-mark-up vacuum 
tubes are diminishing. 
• Electronic products are becoming 
more reliable, requiring fewer re-
pairs. 
• Fewer parts are used per repair, 
than in previous years. 
• Repairs of each brand require 
many more specialized parts, and 
fewer universal parts. Thus, the 
stocking problem is made worse. 
• Although the "suggested" mark-
up of some parts remains profita-
ble, more and more large compo-
nents —such as modules, picture 
tubes and special items —have list 
prices that allow as little as 20% 
gross profit. 
• Parts gross-profit percentages are 

steadily diminishing, according to 
profit-and-loss statements. 
• Stock parts become obsolete at a 
faster rate, yet a wider variety of 
parts are needed to minimize extra 
trips to the local distributor. 
• Many dealers believe they must 
follow all "suggested" list prices. 
• Few know that it's legal to 
establish their own selling prices. 

Parts versus labor profits 
In the "good old days," profit 

from parts sales provided most of 
the income in a high-percentage of 
electronic-repair shops. Labor was 
billed at less than cost. 
This was possible because picture 

tubes failed more often, and small 
tubes carried enormous mark-ups 
(in addition to having a very high 
rate of replacement). 
By contrast, the failure rate of 

modern solid-state color TVs has 
plummeted to about one repair in 
two or three years—and the rate 
continues to drop. Also, the volume 
of parts sales is diminishing even 
more rapidly. 
Under today's conditions, then, 

it's not possible for an electronic-re-
pair shop to operate solely from 
parts sales. And, if you are trying 
to subsidize inadequate labor rates 
by using parts profits, your business 
is (or shortly will be) in deep 
trouble! 

Operate without parts profit 
What should you do, if you are 

depending too much on parts 

profits? Well, the answer is in two 
halves. 
First, imagine that you have zero 

parts sales. Figure your labor 
expense versus needed income, and 
calculate a labor rate that will 
bring in sufficient money to pay 
your employees properly and to 
reimburse yourself for your time, 
investment and risk. Begin using 
the new labor rates. 
Second, after new labor rates 

(which need no subsidy) are estab-
lished, you should calculate the 
mark-up required for you to make 
a normal profit from the sales of 
component parts. 
Remember to include all of the 

legitimate expenses that often are 
ignored and left in the miscellane-
ous category. 
After you have instituted separate 

rates and profits for labor and 
components, your business will be 
secure, even if parts sales drop to 
zero. 
Remember, this major decline of 

parts sales and profits probably is 
not due to any mistakes on your 
part, but it's a general change in 
the entire industry. This conclusion 
is verified by careful studies of the 
following "typical" profit-and-loss-
statements. 
Analyzing P&Ls 

Figure 1 and Figure 2 are 
slightly-exaggerated examples of 
profit-and-loss statements for the 
years of 1970 and 1978. 
Notice that both labor sales and 

continued on page 14 
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Dick's TV Service 

1970 Profit-and-Loss Statement 

Parts Sales  $40,000 

Parts Costs  $20,000 (50%) 

Parts Gross Profit 

Labor Sales  $30,000 

Labor Costs  $20,000 (67%) 

Labor Gross Profit 

TOTAL GROSS PROFIT 

$20,000 

$10,000 

$30,000 

Overhead Expenses 

Net Profit 
Figure 1 

Dick's TV Service 

1978 Profit-and-Loss Statement 

Parts Sales  $20,000 

Parts Costs  $15,000 (75%) 

Parts Gross Profit  $ 5,000 

Labor Sales  $40,000 

Labor Costs  $30,000 (75%) 

Labor Gross Profit  $10,000 

TOTAL GROSS PROFIT  $15,000 

Overhead Expenses 

Net Profit 

Figure 2 

Service Management 
continued from page 13 

labor costs increased (probably 
from inflation), although the per-
centage of profit declined. 
Parts figures, however, changed 

the most. Not only did the parts 
sales decline from $40,000 to 
$20,000, but the costs rose to 75% 
from the former 50%. Parts profits 
in 1970 probably were helped by 
sales of receiving tubes. But infla-
tion should have increased the 1978 
parts sales almost to the 1970 level. 
Therefore, the drop of parts sales in 
1978 is highly significant. 
These trends are impossible to 

spot on a monthly basis, because of 
seasonal variations. Yearly P&Ls 
might show bad conditions, but a 
comparison of many yearly P&Ls 
certainly will pinpoint the problem 
area. 

The problem 

According to the P&Ls of Figures 
1 and 2, the basic problem is a loss 
of $15,000 in parts gross profit. 
$10,000 of this loss could have been 
avoided if the parts had been 
priced for a flat 50% profit. 
Also, don't overlook the addition-

al indirect expenses for time spent 
locating the exact-replacement com-
ponents demanded by solid-state 
designs. 
Some owner/managers believe 

that the general change from 
universal parts to specialized parts 
was one of the major causes of 
increased overhead and reduced 
profits. 

Solve the problem 

Before you attempt to solve the 
parts-profit problem, analyze your 
labor rates. Attempt to increase 
productivity, and then raise the 
labor rates so the labor income is 
two to three times the cost of labor 
and fringe benefits (including taxes 
on wages) plus the owner's wages 
(when he functions as a technician). 
After the question of labor 

profits is settled, you can face the 
parts problem squarely, knowing 
that the realistic labor rates offers 
protection even if parts sales dwin-
dle to zero. Don't depend on 
parts-sales profit to supply any 
insufficient labor income. Both 
must show a profit after expenses. 
Simply stated, the missing parts 

profit can be restored by increasing 
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the selling selling prices. Of course, we 
have been brain-washed for many 
years to accept manufacturers list 
prices, without any questions. The 
inference is that, if you operate 
your business right, these list prices 
will bring in a normal profit. 
Therefore, you probably will need 

Figure 3 This view of a Sperry Tech 
parts-pricing book shows the format 
for the universal-parts listings and the 
locating tabs at the right. 

to re-orient your thinking by study-
ing these truths: 
• You are free-both legally and 
morally-to set your own parts 
selling prices, according to the 
profit you need. 
• From your monthly P&Ls, figure 
the parts-cost percentages. If they 
average 80%, but you need 50%, 
then your selling prices are too low. 
• Losses from obsolete parts should 
be counted as overall parts ex-
penses. 
Remember, you didn't stock the 
components for yourself, but for the 
customers' benefits. 
• Added space required for the 
wider variety of specialized parts is 
expensive to you. Therefore, parts 
prices should be raised to include 
such expenses. 
• Those extra trips to the distrib-
utor for special parts should not be 
absorbed as general expenses, but 
must be added to the parts prices. 
• Include parts shipping charges in 
the selling prices. They are legiti-
mate expenses. 

continued on page 16 

TABLE NO. 4 

Dealer Price 
X 

(Times) 
Gross 
Margin 

.00 - .15 

.16 - .18 

.19 - .22 

.23 - .27 

.28 - .33 

.34 - .40 

.41 - .48 

.49 - .57 

.58 - .67 

.68 - .78 

.79 - 1.25 
1.26 - 2.00 
2.01 - 3.50 
3.51 - 5.00 
5.01 - 7.50 
7.51 - 10.50 
10.51 - 14.00 
14.01 - 18.00 
18.01 - 22.50 
22.51 - 27.50 
27.51 • 33.00 
33.01 - 40.00 
Over 40.00 

12.50 
10.00 
8.33 
7.14 
6.25 
5.60 
5.00 
4.44 
4.00 
3.60 
3.33 
3.08 
2.86 
2.67 
2.50 
2.35 
2.22 
2.11 
2.00 
1.90 
1.82 
1.74 
1.67 

92.0% 
90.0% 
88.0% 
86.0% 
84.0% 
82.0% 
80.0% 
77.5% 
75.0% 
72.5% 
70.0% 
67.5% 
65.0% 
62.5% 
60.0% 
57.5% 
55.0% 
52.5% 
50.0% 
47.5% 
45.0% 
42.5% 
40.0% 

Figure 4 Six tables of mark-ups and 
discounts are available. You choose 
the mark-up you want (thus, making 
the pricing plan legal). 

Anyone can be replaced. 
Raytheon did it. 
We just replaced every single one of our more than 

100,000 replacement numbers-replacing the old RE 
numbers system with easier-to-use, universal REN 
numbers. 
Now all 362 different types (including 67 new 

types) of our semiconductors for home entertainment 
service are at your fingertips faster. Without the fuss 
and bother of crossreferencing numbers. Our new 
system exactly corresponds to the one most often used 
by the service industry. 
But that's all we changed. Using this new red book 

still opens the way to all of Raytheon's famous advan-
tages. Highest quality. Highest availability. Immedi-
ate delivery. 

Your new replacement guide is available at your 
Raytheon distributor. Ask for it today. 
Raytheon Company, Fourth Avenue, 

Burlington, MA 01803 Tel. 617-272-6400. 

RAYTHEON 

ASK YOUR DISTRIBUTOR ABOUT OUR CURRENT PROMOTION. 

Circle (23) on Reply Card 
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Now! RCA offers you three 
time and money-saving 
options in Color TV Test Jigs. 

riGn 
,0,107 

Service Management 
continued from page 15 

10J107 

Facts about Sperry Tech parts plcing 

With the Sperry Tech Parts 
Pricing System, a computer 
stores the net prices of parts 
from 17 major TV and stereo 
manufacturers, plus universal 
parts,  semiconductors,  tubes, 
and a tax table. After a service 
dealer selects the mark-up he 
wants (there's a choice of 6, 
from 45%  to 65%  discount), 
the selling prices are calculated 
and printed by the computer, 
and the pages are inserted into 
a durable loose-leaf book, which 
has tabs at the edge to make 
the sections easy to find (Figure 
3). 
All prices are on a sliding 

mark-up, with low-priced parts 
having the largest mark-up and 
expensive ones showing less. 
Figure 4 shows the Table 

Number 4 of mark-ups. 
As shown in Figure 5, the 

specialized parts are listed by 
manufacturer's number, and the 
letters "A" through "F" tell the 
approximate turn-over. "A" parts 

are fast movers, while "F" parts 
usually should not be stocked. 
Any numter of books can be 

ordered. For example, two 6-
inch X 9-trch  books,  plus a 
subscription to the Automatic 
Updating service, cost between 
$16 and $24.50 per book, de-
pending on how many books are 
ordered. 

The mortily subscription fee 
is paid th -ough the Electrcnic 
Funds Transfer System (EFTS) 
and automatically deducted from 
the bank acaount of your com-
pany.  For more information 
about prices or the books write 
direct to Soarry Tech. Although 
the prices seem high, the in-
creased profits from parts sales 
should make it a bargain. 
Write to Sperry Tech at P.O. 

Box 5234, Lincoln, Nebraska, 
68503, or call 402/464-9181. This 
information is not a paid ad, but 
is presented as a service to our 
readers. 

• Realize that parts prices are 
changing constantly. Although it is 
a nightmare to keep up with 
continual price changes, it must be 
done. (We will suggest an easier 
way, shortly.) 
• A printed book or list containing 
all of the parts prices should be 
available to each employee. This is 
especially important, after you have 
decided to set your own prices. 
After you study these reasons for 

establishing your own parts prices, 
you should be convinced the bene-
fits will outweigh the work required 
to set up the system. 

Designing a parts-pricing 
system 

Keeping up with parts price 
changes is not easy. You must 
acquire the latest price lists, includ-
ing those for tubes and special 
parts. Then, you must figure new 
retail selling prices, based on the 
mark-up you need. Finally, these 
new prices must be typed or 
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printed, and copies made for all 
your employees. 

With the new RCA 10J106A Color TV Test Jig you 
can troubleshoot a TV chassis without bringing the 
cabinet and picture tube into the shop. The 10J 106A 
helps you isolate picture tube or chassis malfunc-
tions quickly, and without disturbing your custom-
er's picture-tube alignment. 

The 10J106A features a 19-inch shielded picture 
tube; built-in high voltage meter calibrated to 35 kV; 
two unique front-panel switches for easy changing 
of yoke impedances; and a built-in speaker. Yoke, 
picture tube socket, and high-voltage extension 
cables are supplied, plus a Set-Up Index and 
instruction book. With the 10J106A you can service 
thousands of sets whether tube, hybrid or solid-state 
— including Precision-in-Line types. 

The new RCA 10J 106AX Color TV Test Jig is exact-
ly the same as the 10J106A except that it comes 
without a picture tube for those who prefer the 
economy of installing their own tube. 

The RCA 10J107 Color TV Test Jig Adapter mod-
ernizes most older test jigs to perform like the 
10J106A. And, if you're a do-it-yourselfer, you can 
build your own jig from a salvaged TV receiver. 

See your RCA Distributor for all the details about 
which option suits you best. Or contact RCA 
Distributor and Special Products Division, Deptford, 
NJ 08096. 

RemM E Color TV 
Test Jug 

Sliding mark-ups 
Audio shops were the first to be 

affected by the all-solid-state equip-
ment, which requires low-margin, 
slow-turn, and fast-obsolescence re-
placement parts. 
Managers of these audio shops 

learned rapidly to disregard the 
traditional manufacturer's sug-
gested list prices. 
Many of them adopted a sliding 

scale of price mark-ups. For exam-
ple, parts that cost under 50 cents 
would retail for $2.50. Parts costing 
between $1 and $2 would sell for $5 
to $7. Higher net cost items 
progressively received less mark-up, 
until those above $50 were sold for 
the manufacturer's list price. 
The disadvantage of this method 

is that you must look up your cost 
of every individual part and then 
calculate the selling price. It's time 
consuming. 

The Sperry approach 
Another practical method of pric-

ing parts combines a sliding mark-

up with the detailed and complete 
printed listings of parts, but has 
someone else with a computer make 
up the lists (for a moderate fee) and 
install the pages in an attractive 
book. 
This company with a computer is 

Sperry Tech (the same one offering 
the pricing guide). 
John Sperry had the same pricing 

problems as all other shop owners 
and managers have. His solution 
now is offered to other shops. 

RCA 

Part 
74882 
78324 
105330 
1 06364 
107191 
108602 
109227 
1 09229 
109257 
1 09806 
109816 

Rank Description 
F  CONNECTOR 
C  SPRING 
B  CRYSTAL 
D  CAPACITOR 
A  RESISTOR 
E  WHEEL 
C  CAPACITOR 
D  CAPACITOR 
C  COIL 
C  CAPACITOR 
F  SOCKET 

Price 
1.80 
1.35 
7.05 
8.25 
3.10 
5.75 
4.85 
2.10 
2.90 
1.80 
12.80 

Figure 5 Here are a few listings from 
a page of specialized components, 
showing the type of information and 
the layout. 

Details are given somewhere in this 
article. Briefly, it is a complete 
system that supplies parts prices of 
17 manufacturers. 
It's legal for you to use such a 

system, because you  choose the 
percentage of mark-up you want. 
Obviously the system is handy to 
use. But there is another important 
benefit: a printed book of prices is 
an "outside authority" in the eyes 
of the customers. 

Establish a parts-pricing 
system 

Some shop managers estimate 
that following these parts prices 
(which are determined by the 
methods I have outlined) could 
increase the profits of a small 
repair shop by at least $50 per 
week. 
Obviously, such a sizeable boost 

of income is worth investing consid-
erable time and money to obtain. 
Therefore, I urge you to establish 

your own parts-pricing system —one 
that will bring you the mark-up 
necessary to stay in business and 
provide good service to your custo-
mers.  0 
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Figure A Two PNP output transistors 
(0640 and 0645) are mounted on the 
metal panel that's beside the large 
module in the GE AA-D chassis. 
Sockets with long wires allow the 
module to be removed withoJt dis-
mounting the transistors. Or, a re-
placement transistor can be tried as a 
test, before it's mounted, by inserting 
it into one of the sockets. 

General Electric 
Servicing GE13"Color TV,Part 3 
By Gill Grieshaber, CET 

How can a B + supply that's powered 
from horizontal sweep have 60-Hz hum 
ripple? The answer involves vertical 
sweep in the GE AA-D chassis. This 
circuit has some similarities to others 
analyzed previously, but the differ-
ences affect troubleshooting. A de-
tailed description of circuit operation 
is given, complete with voltages and 
waveforms. A follow-up next month 
will present scope waveforms and 
raster pictures that illustrate the 
effects of specific defects. 

General features of the vertical 
One distinction between types of 

vertical-sweep systems is the origin 
of the positive-feedback signal that 
makes the circuit oscillate. Some 
systems (not this GE) bring back 
samples of the output signals to the 
oscillator (or switch) transistor. 
Thus, the entire sweep circuit is the 
oscillator. These are large closed 
loops, and all stages must be 
working correctly before the right 
frequency and height can be ob-
tained. 
However, the General Electric 

AA-D chassis has a two-transistor 

oscillator, followed by several stages 
of amplification. 
Troubleshooting often is easier 

with systems of this kind, since the 
oscillator can be checked with a 
scope, even when the output tran-
sistors both are bad or removed 
from the circuit. Also, most cases of 
poor linearity can be located faster, 
because the oscillator seldom is the 
source, and the waveforms can be 
scoped stage by stage. 
Two basic types of power-output 

stages have a positive-voltage and a 
negative voltage supply, which al-
lows the usual output coupling 
capacitor to be eliminated. One is 
the "complementary" type with two 
identical output transistors, except 
of opposite polarity (one PNP and 
one NPN). 
Although the AA-D circuit re-

sembles this type, it really is a 
"totem-pole" variety, using one 
NPN driven direct (Q640), and an 
identical NPN (Q645) plus a Q635 
to invert the base signal. Perhaps 
one advantage of having two ident-
ical outputs (rather than comple-

ments of different polarities) is that 
no serious change of height or 
linearity occurs if the output sock-
ets are removed and then returned 
to the wrong transistor. 
A waveform from the yoke cur-

rent is fed back to the 0620 
amplifier transistor, making any 
linearity control unnecessary. 
All vertical components (except 

the large module, near your right 
yoke) are located in one corner of 
the large modeule, near your right 
hand as you face the rear of the 
TV. These are in front of the 
vertical hold, vertical size, and the 
vertical centering controls, as shown 
by the arrows in Figure 1. 
Watch for these features, as we 

analyze the circuits in detail. 

Power supply voltages 
Figure 2 shows the foil:- DC 

voltages produced by the main 
power supply that operates from 
the power line. (Some of the 
decimals could not be read in the 
September article.) The same +147 
volts that supplies the horizontal-
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Figure 1 Arrows point out the transistors and other importalt components of the AA-D vertical circuit, which is located 

near one corner of the large module. 

Vertical Sweep 

sweep circuit also goes to the 
vertical-size control. Other DC volt-
ages for the vertical come from 
rectified horizontal power. So, any 
variations of the horizontal output 
can't change the voltage at the 
vertical-size control. This gives 
added height stability. 

Vertical-oscillator operation 
Figure 3A is a schematic of the 

entire vertical-sweep system, includ-
ing the two-transistor vertical oscil-
lator. Waveforms are in Figure 3B. 
Both PNP 0610 and NPN Q605 

are oscillators, operating in a type 
of time-constant multivibrator. Op-
eration of a similar circuit used in 
the GE YC-2 chassis was described 
carefully in the November, 1976 
issue of Electronic Servicing. How-
ever, a brief description will be 
given for those who might have 
missed the other analysis. 
In Figure 3A, the collector of 

Q610 is direct coupled to the Q605 
base, and the 0605 collector is 
coupled through a low-value resis-

continued on page 20 

C920 
+147V R950  +23 2V 

2200 220µF 

Y902 

Y904 

TUNER 
Q215 
0220 

R90111 4.8 71/ 
IC520 

IHORIZ OSC) 
1.906 

+150V 

I. C910 
330µF 

3300 

F950 
IA 

R930 +141V 

150 

,147V 

0400 
Q410 
Q420 

VERT HEIGHT 
HORIZ DRIVER 
HORIZ OUTPUT 

GE AA-D CHASSIS 
MAIN POWER SUPPLY 

Figure 2 The 60-Hz power supply produces these four important B + 

voltages. Other supplies are powered from the horizontal-sweep circuit, as 

shown later. 
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General Electric 
continued from page 19 
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22 V PP 
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5 V PP 

SYNC  + 12.4 V 

V 
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W3 
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1 C606  .1 
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2.6 V PP 
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W7 1.7 V PP 

+1.45V C615  

R611 

390K 

+13.8 V 
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R610 
500K 

+13.8 V y W7 
 ir 1.7 V PP 

R618  2700 

+1.27 V 
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1000 
2.7M  W7 

Y6151  1.5 VPP 
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Q620 
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6800  560 

R616 
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CENTERING 

-12.8 V 

+.71V 

-3.6 V  R617 

GE VERTICAL 

+ 13.2V 

33K 

tor to the base of Q610. So far, this 
is similar to many multivibrators, 
except no resistor/capacitor time-
constant components are at any 
base or collector. 
Instead, the time-constant net-

work (R606 plus R608 versus C606) 
is located in the emitter circuit of 
Q610. In all untuned oscillators, 
including this one, the repetition 
frequency is determined by the time 
constant and the DC voltage that's 
applied to it. We'll return to the 
circuit explanation after a few more 
general observations. 
Collector current coming from 

B+ through PNP Q610 is the sole 
forward bias for NPN Q605. In 
effect, Q610 is the bias resistor for 
Q605, and Q605 can conduct only 
when Q610 does. In other words, 
both transistors conduct at the 
same time —unlike conventional 
multivibrators—and loss of current 
in either one stops the other 
transistor from conducting. 
Next, we'll describe the oscillator 

operation in sequence. 

Vertical oscillation 

When DC voltage first is applied 

to the oscillator stage, neither 
transistor has any current. 
Q610 has a fixed DC base 

voltage from the R602/R603 voltage 
divider. Without any Q610 base 
current, the voltage divider would 
apply +3.5 volts. This base voltage 
appears instantly, since the time 
constant is short. 
At the Q610 emitter, C606 has 

no voltage, since it is uncharged, 
and the positive voltage rises slowly 
because of the high total resistance 
of R606 and R608. At turn-on, 
then, Q610 has about 3.5 volts of 
REVERSED BIAS. and it can't 
draw any C/E current. This also 
cuts off Q605. 
Now, 0610 is a PNP-polarity 

transistor, requiring the base to be 
negative relative to the emitter 
before C/E current can flow. So, 
the C606 voltage at the emitter 
must rise to about +3 volts before 
much C/E current will flow. 
When the 0610 emitter voltage 

finally rises about +0.5 volt above 
the positive base voltage, Q610 has 
some forward bias, and a small 
C/E current flows. This tiny current 
comes from C606 (where it was 

stored) through Q610 and finally 
reaches the base of Q605, causing it 
to conduct slightly. Then, because 
the Q605 collector is connected to 
the 0610 base by only 330 ohms 
(R604), the Q605 slightly reduces 
the base voltage of 0610. 
But, notice that reduction of the 

0610 positive base voltage actually 
is increased forward bias, so Q610 
conducts more, increasing the for-
ward bias of 0605. This forces 
Q605 to conduct more, which 
reduces the Q610 base voltage, 
causing Q610 to conduct more, and 
so on in a self-feeding regenerative 
action that progresses very rapidly. 
Two operations are going on 

simultaneously. The regeneration is 
decreasing the Q610 base voltage 
(increasing the forward bias) at a 
very rapid rate. On the other hand, 
the stronger 0610 emitter current is 
discharging C606 and reducing the 
positive voltage at the emitter. 
However, the reduction of emitter 
voltage is slower than the decrease 
of base voltage, otherwise there 
would be no bias change. 
End of the regenerative action 

continued on page 22 
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=igure 3A (above) This is a schematic of the entire vertical-sweep system in the 
GE AA-D chassis, except for the yoke and convergence coils. Waveform 
numbers in boxes were scoped between the points shown, and not to chassis 
ground as the others were. 

Figure 38 These waveforms match tf-e "W" rumbers in Figure 3A. Some of the 
ve -tical lines have been touched up because they were too faint to print well. 
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General Electric 
continued from page 20 

Figure 4 Obtaining a genuine base-to-
emitter waveform for 0610 was diffi-
cult. Adding a zero-voltage line to the 
same scope waveform proved to be 
impossible, in this case. Merely 
connecting the scope probe and 
ground to the base and emitter threw 
the oscillator far out of frequency and 
vertical lock, because of the added capacitance. Now, the model 1470 B&K-Precision scope (that was used to make all of 
these waveforms) has provision for adding together the signals of the two channels into one trace. However, that requires 
both scope channels, leaving none to show the zero line. Therefore, separate exposures were made, giving the result of a 
three-channel scope. One dual-trace exposure (waveform A) recorded the DC emitter sawteeth plus the zero-voltage line. 
Then, without any scope controls being adjusted—except the horizontal centering—a second exposure gave the base DC 
pulses. (The two waveforms were moved apart horizontally, so they would not obscure each other. Normally, both falling 
edges occur at the same time.) This composite picture gives an accurate comparison of the AC and DC levels between 
base and emitter. Waveform B was made by the scope feature that added the two signals together, and the dotted zero 
line was added during the printing. Waveform A proves the base voltage does become less positive than the emitter at the 
tip of the pulses (about -0.6 volt of forward bias for the PNP transistor). And waveform B shows that only the pulse tips 
are negative; therefore, only pulses should be amplified. The waveforms in Figure 3B prove this to be true. These 
methods of explaining circuit operation from DC dual-trace waveforms were presented because tests of this kind will 
become important in the future. 

occurs when Q605 becomes satu-
rated, and its collector voltage 
reaches nearly zero volts at the tip 
of the negative pulses there. How-
ever, the base of Q610 has addi-
tional voltage entering through 
R602, and the 330-ohm R604 
between Q610 base and Q605 
collector prevents the base voltage 
of Q610 from dropping below +0.4 
volt relative to ground. At that 
point, the regenerative build-up 
begins to reverse, with the positive 
voltages at base and emitter of 
Q610 increasing (but the base 
voltage rising faster than the emit-
ter voltage, because of C606). This 
is decreased 0610 forward bias, 
and each round of decreasing 
current in the loop reduces the 
transistor currents still more, until 

both Q610 and Q605 are without 
any C/E current. 
After the Q610 current ceases, 

C606 is free to begin charging in its 
natural sawtooth wave shape. This 
is slightly more than one cycle of 
operation. 
Incidentally, at turn-on, the emit-

ter voltage at C606 was zero volts. 
However, at the lowest-voltage point 
of each following cycle, the voltage 
does not drop below about +1 
volt. 
These various currents have pro-

duced narrow negative-going pulses 
in the positive voltages at the base 
of Q610 and the collector of Q605. 
However, the voltage pulses at the 
emitter of Q610 have been inte-
grated into linear sawteeth because 
of C606. These sawteeth are very 

linear, since discharge of C606 
occurs before the hyperbolic bend-
ing of the curve is reached. 
For a full understanding of these 

pulse circuits, you need to look at 
the waveforms with a DC scope, 
and notice where the zero-voltage 
line crosses each waveform. 
Some important DC waveforms 

are included in those of Figure 4. 
Study them carefully. 

Locking the oscillator 

The vertical-hold control is ad-
justed so the vertical-oscillator stage 
goes through about 59 complete 
cycles (of the kind just described) 
per second. This is slightly slower 
than the 59.94-Hz repetition fre-
quency needed for correct locking. 

continued on page 24 

Figure 5 These DC waveforms have been expanded horizontally by the scope to show the voltages that force diode Y610 
to conduct only at the proper time. When 0605 is not conducting (top trace), the Y610 cathode has +3.7 volts DC 
(voltage divider R602/R603 and R604). Just before the oscillator conducts, the anode DC voltage is + 2 volts (see bottom 
trace). Therefore, Y610 has 1.7 volts of reverse bias, causing it to be an open circuit. (This allows C610 to charge in a 
sawtooth waveform, whose DC maximum voltage is determined by the setting of the height control.) When the oscillator 
transistors conduct, the Y610 cathode suddenly falls to about zero volts (see top trace). Since the anode has about + 2 
volts, this is a huge forward bias, so Y610 conducts, pulling down the C610 stored voltage to +0.6 volt (drop across the 
diode). As 0605 begins to conduct less, the Y610 anode voltage rises too, but 
more slowly because of C610. This reduces the forward bias at Y610, and 
shortly the bias is near zero causing Y610 to stop conducting. This open circuit 
in Y610 disconnects the oscillator from the sawtooth-forming part of the circuit. 
The Y610 cathode voltage rises rapidly to the resting voltage of +3.7, but the 
anode voltage rises in a linear sawtooth shape as C610 charges through R610. 
During height adjustments, lower resistance in R610 allows the C610 DC voltage 
to rise higher before Y610 switches to reduce it. Therefore, more drive and 
greater height is obtained. As the positive charge in C610 rises, the reverse bias 
changes from about 3.4 volts to 1.7 just before the oscillator fires. This Y610 
switching action simplifies the circuit by eliminating any need for the buffer 
(that usually is placed between the oscillator and the sawtooth-forming 
capacitor). 
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NO 
BAD 
HABITS 

The problem: finding a com-
mercially- priced line of depend-
able drivers. 

The answer: University Sound's 
new B-8 and BT series drivers. 

Compression drivers have long 
been recognized as effective 
transmitters of audio program-
ming. They have also had some 
annoying habits. Habits like 
poor frequency response, low 
power handling capability and 
poor serviceability. 

At University Sound we don't 
think you should have to live 
with these problems and to 
prove it we are introducing a 
versatile new line of profes-
sional drivers. Each driver 
boasts improved frequency 
response, impressive power-
handling capability, reduced 
distortion and five-minute 
serviceability. 

The key to the line's versatility 
lies in the interchangeability 
of its components. Each of the 
four drivers in the line feature 
identically-sized housings 
which allow voice coils, mag-
nets and transformers to be 

changed in a matter 
of minutes. Field 
service becomes 
a reality. This 
feature also allows 
any single driver to 
become any one of 
the other three models 
in the line with a 
simple, five-minute 
interchange of parts. 
Updating no longer means hav-
ing to purchase new equipment. 

And this serviceability is 
accomplished without sacrific-
ing performance. In fact per-
formance has been improved 
over previous models. Each 
of the drivers provides a flatter 
frequency response from 
100Hz to 6kHz and up 
to 40% less distortion 
because of the new 
1-inch throat design. 

Other unique Univer-
sity Sound features 
include a Cycolac 
rear housing cover for 
easy access, a BX con-
nector for conduit installation 
and, in the transformer models, 
connections for 25V and 70V 

UNIVERSITY SOUND 
ALTEC SOUND PRODUCTS DIVISION 

1515 South Manchester Avenue, Anaheim, California 92803 

Circle (3) on Reply Card 

lines ... screwdriver selectable 
to any of six power levels. 

Improved performance, excel-
lent serviceability and 
commercial 
price. 

A tough new 
line of drivers 

backed with a tough 
five-year warranty. Only 

from University Sound, 
a leader in commercial sound 
procucts for over 40 years. 
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Figure 6 0620 appears to have sawteeth coming into it—and pulses at the output. This is misleading, as these waveforms 
prove. Traces A and B are the base and emitter waveforms, respectively. Of course, the emitter signal subtracts from the 
base signal (in effect) and trace C shows the B/E waveform, which apparently consists ONLY of negative-going pulses, 
plus some hash. But, if this waveform is made very tall, and then is measured for DC levels, we find in trace D that the 
only positive forward bias is a plateau and a small sawtooth for each cycle. (In trace D, zero is about at the bottom of the 
picture.) Almost all of the pulse amplitude is below the positive conduction bias of the transistor, or it is negative 
(reversed bias). Therefore, 0620 ignores most of the pulse amplitude. The plateau has a DC level of about + 0.50, aid the 
peak of each sawtooth is about + 0.03 volt higher. Since the pulse amplitude is 1.5 volts, you can see why the usual 
waveforms don't show the tiny sawteeth. But, this + 0.03 volt increase of bias is enough to operate the transistor. Trace 
E proves this analysis, by showing at the 0620 collector a sawtooth/pulse ratio that's similar to many in tube-pcwered 
vertical circuits. Tips of the pulses represent transistor cut-off, so the DC level at the tips is + 13.8 volts (supply voltage). 
The power-supply ripple was eliminated from trace E by connecting the scope from collector to + 13.8 volts. The 
important part of the output signal (trace E) that drives the next stage, 0630, is the negative-sloped sawtooth of each 
cycle. 

General Electric 
continued from page 22 

Therefore, just before the two 
oscillator transistors begin to draw 
current, the negative-going vertical-
sync pulse (integrated from the 
composite sync) reaches the base of 
Q610. The Q610 base shortly is due 
to be driven less positive by the 
Q605 current, and the negative sync 
pulse forces Q610 (and Q605) to 
begin drawing current slightly be-
fore the curcuit would do it without 
any sync. 
In other words, the sync triggers 

the oscillator so it operates in 
perfect step with the vertical scan 
at the TV station. We call this 
normal vertical locking. 

Waveform shaping 
At the base of Q605, the drive 

signal is made up of narrow pulses 
of positive voltage. Therefore, the 
collector signal should be (and is) a 
series of negative-going narrow 
pulses (see the Figure 3A wave-
forms). 
Most vertical circuits place a 

large capacitor at the collector to 
produce linear sawteeth. This one is 
slightly different. The capacitor 
(C610) is there, but it's at the other 
end of diode Y610. Therefore, 
negative-going pulses (W6) are 

found at the Q605 end of Y610, 
and sawteeth (W7) are produced at 
the anode of Y610. 
Incidentally, neither the W6 

pulses nor the DC at the cathode of 
Y610 vary as the vertical-size 
control is adjusted. However, the 
W7  sawteeth  amplitude  does 
change. DC voltages of this sample 
measured +1.3 volts at the anode 
of Y610 with minimum setting of 
the size control, and about +1.7 
volts at maximum rotation. 
When sawtooth-forming capaci-

tor C610 is open, there is no 
vertical deflection except a thick 
horizontal line about three inches 
from the bottom of the raster. 
Diode Y610 separates the pulses 

from the sawteeth because it is 
forward biased only when the base 
of Q610 and the Q605 collector are 
at minimum positive voltage (tips of 
the negative-going pulses). At that 
time, the collector pulses come 
through Y610 and cause the falling 
edge of the sawteeth. At all other 
times, Y610 is reversed biased and 
non-conducting. In other words, it 
is a closed switch during vertical-
retrace time, and an open switch at 
all other times. 
Figure 5 shows the DC wave-

forms at both ends of Y610, along 
with an explanation of the switch-
ing as it's told by the waveforms. 

Amplifier and driver 
Q620 is labelled as an amplifi-

er —which  is a bit  mislead-
ing—since there is a slight loss 
between input and output. Its input 
doesn't load-down or distort the 
linear sawtooth waveform coming 
from C610, and that's some advan-
tage. 
But, Q620 is included mainly so 

negative feedback from the yoke 
current can be connected to the 
emitter. Also, vertical-centering is 
accomplished by variations of the 
Q620 emitter voltage (through R616 
and R617). 
Figure 6 shows the Q620 wave-

forms, including some expanded 
ones with DC voltages marked, to 
make the explanation more clear. 
Both the base and emitter of 

Q620 have sawteeth that are almost 
identical, differing most in the 
speed of the retrace (falling side). 
Of course, a transistor amplifies 
ONLY the difference between the 
base and the emitter waveforms. So 

continued on page 26 
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Let's face it. The longer a set 
sits in your shop, the less profit 
ycu make. And call backs hurl 
even more. If you have to work 
or a set again because a 
replacement part failed, your 
profit is gone. Maybe even 
your customer. 

We ve been working wit 
technicians for years to he p 
so ve these proolems. So vvhen 
you order WEP semiconductors, 
we rrake you two simple 
promises: 

1. No back orders. Your 

distributor won't do that to 
you because we won't do 
it to hirn. Am-. you'll get sets 
out -'aster. 

2. Fewer call backs. When 
you instal NEP semi-
cor , ductors, you're 
installing -he best quality 
parts cva lcble. We know 
they're good, so we 
pro-nise you fewer part-
failure related call backs 
with WEP 

In addition you get g -eat 
margins, ar d complete 

teahrical information on every 
package. 
Next time you need 

se mccnductors, cr any 
reclacement parts, ask for 
WEP /Workman. Yccill most 
likely end up wi -h a few less 
sets 'waiting on parts," and a 
few -ncre t-app7 customers. 
'bur x.siness card or letterhead will bring 

immediate response form one of our 
represent 3tives. 

PO. Box 2-828 
Sa-asota, Fla 33578 
813-371-4242 WORKMAN 
AiTWX 3 -0 864-0 v. AEC IRONIC PRODUCTS IN( 

Sem.conductors From 
the Parts SpOCialtsts 

-P 

WEP REPLACEMENT 
SEMICONDUCTORS: 
THEY HELP YOU TURN 
JOBS AROUND FASTER. 

AND KEEP THEM TURNED AROUND. 
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FLYBACK 
T700 
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1.3 VPP 
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Figure 7 Waveforms and peak-to-peak AC voltages are included in this schematic of the scan-rectified power 
supplies. Although the pulses have the usual horizontal repetition frequency of 15,734 :-12, the ripple is mostly 59.94 
Hz from the load of the vertical-output transistors. The vertical-frequency waveform is the top trace, and the 
horizontal ripple is the bottom trace of the ripple waveforms. 
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For cost effective capacitance measurement 

Et20 CAPAC, TANCE METER 

One C-meter 
stands out of the darkness-
the $130 B&K-PRECISION 820 

For about one-third the cost of the most popular digital 
capacitance meter, you can own five times more measure-
ment capability. The new B&K-PRECISION 820 reads from 
0.1pF all the way to 1 Farad, in ten ranges. With 0.5% 
accuracy, the 820 resolves to 0.1pF for a maximum count 
of 9999. 
The 820 retains its high accuracy in freezing cold to blis-

tering 100 degree heat, making it ideal for field use. The bright 
LED display is easily readable under all lighting conditions. 
It has the versatility needed for any application and the dura-
bility to stay on the job. The 820 can be powered by dispos-
able batteries or optional rechargeable batteries. 

You can start discovering 
your own applications today by seeing 

your local distributor for immediate delivery. 

Unlike many specialized instruments, the 820 has almost 
unlimited applications in engineering, production line work, 
QC, education and field service. First time users are quickly 
discovering that the number of time-saving applications 
exceed their original expectations. For example, you can 
measure unmarked capacitors.. Verify capacitor tolerance 
...Measure cable capacitance... Select and match capaci-
tors for critical circuit applications... Sample production 
components for quality assurance... Measure capacitance 
of complex series-parallel capacitor networks...Set trimmer 
capacitors to specific amounts of capacity.. Check capaci-
tance in switches and other components. 

111P4KPRECISION DYNASCAN 
C ORPORATION 

6460 W. Cortland Street • Chicago, IL 60635 • 312/889-9087 
In Canada Atlas Electronics Ontario 

International Sales Empire Exporters. Inc 270 Newtown Road. Plainview, LI. NY 11803 
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Figure 8 An open vertical-output transistor in the AA-D chassis can be identified by scoping the vertical-sweep output, or 
by analyzing a crosshatch pattern on the TV screen. (A) Because 0645 is open, this top scope trace shows deflection only 
during the second half of each cycle. An open 0640 gives sweep only for the first half of each cycle (top of picture). (B) 
Some deflection at the raster bottom is possible when 0645 is open. (C) Cnly deflection for the top half of the raster is 
produced when Q640 is open. 

General Electric 
continued from page 26 

the true B/E input can't resemble 
the base-to-ground waveform very 
closely. 
When the scope is connected 

between base and emitter, and 
normal scope gain is used, the 
signal appears to be only large-
amplitude negative-going pulses 
(waveform C in Figure 6). But when 
the amplitude is increased to drive 
the pulse tips below the screen, a 
sawtooth shape covering half of 
each cycle is revealed (Figure 6, 
waveform D). These sawteeth are 
the only part of the waveform that's 
positive enough to cause C/E 
current. DC scope tests show the 
flat part of the line to be at +0.50 
volt above the emitter, with the 
sawtooth rising to about +0.52 volt. 
Since the conduction point of this 
transistor is about +0.50 volt, the 
remainder of the waveform —in-
cluding the negative pulses—is ig-
nored, and does not appear (in-
verted) at the collector. 
The collector-to-B+ signal (wave-

form E in Figure 6) confirms this 
action, for it is an inverted replica 
of the B/E waveform, except the 
pulse amplitude is far less. DC 
waveform analysis shows the pulse 
tips are at the supply voltage of 
+13.8 volts. In other words, at the 
pulse tips the transistor has no C/E 
current. 

Notice that a superficial analysis 
of the 0620 waveforms seems to 
show a sawtooth waveform at the 
input, and pulses at the output. Of 
course, that doesn't make any 
sense. After we identify the impor-
tant areas of these waveforms, we 

find both first impressions were 
wrong. 

Driver operation 
Transistor 0630 is a PNP type 

which functions as a simple ampli-
fier to drive the base of output 
transistor Q640 and also the base 
of Q635, the inverter and driver of 
Q645. However, the waveforms can 
present a real mystery. 
When scoped from the base of 

Q630 (and also the collector of 
0620) to ground, the waveform (W8 
in Figure 3B) appears to be a 
distorted and inverted version of 
the output waveform at the collec-
tor (W10 in Figure 3B). Again, the 
obvious is deceptive. 

Power-supply ripple 
One cause of the peculiar wave-

forms is that the power-supply 
ripple has amplitude equal to some 
of the signal voltages. 
Perhaps you wonder how a power 

supply that rectifies 15,734-Hz 
sweep, and has a 1,000-microfarad 
filter capacitor can have any ripple. 
Well, it's not 15,734-Hz horizontal 
ripple! Instead, it is 59.94-Hz ripple 
produced by current of the vertical-
output transistors. The large in-
crease of current as each output 
transistor conducts for half of the 
vertical-sweep cycle changes the 
instantaneous DC voltage. Even the 
1,000-microfarad filter only can 
smooth the vertical ripple wave-
form, but without eliminating it. 
Both the minus and the positive 

supplies have ripple, and the wave-
forms are almost reversed (since the 
outputs draw current during oppo-

site halves of each cycle). 
A ripple amplitude of 1.4 volt PP 

doesn't seem excessive until it is 
mixed with a signal pulse of 1.4 
volts PP. The difference between 
the Q630 base-to-ground waveform 
(W8 in Figure 3B) and the base-to-
emitter waveform (W9 in Figure 
3B) is the power-supply ripple. 
Refer to Figure 7 for the sche-

matic and waveforms of the three 
scan-rectified power supplies. Com-
pare the ripple waveforms with the 
vertical waveforms in Figure 3B. 

PNP driver and its 
output transistor 

When scoped between Q630 base 
and emitter (to eliminate the rip-
ple), the input signal appears to be 
nothing but positive-going pulses 
(see W9 in Figure 3B). Again, as in 
the case of Q620, the pulses are 
misleading, since the tips have the 
same DC voltage as the emitter. So, 
the transistor ignores the pulses 
and amplifies the small sawtooth 
that's at the bottom of the pulses. 
The sawtooth represents a forward 
bias of -0.6 volt for the PNP 
transistor, and 0630 produces an 
inverted 27 VPP sawtooth that 
drives the base of Q640 output 
transistor. 
Q640 is connected as an emitter 

follower, so the output from the 
emitter to the deflection yoke has 
the same sawtooth waveform (at 
least it does when Q645 is working 
too). 
Base and emitter waveforms both 

have considerable amplitude of 
horizontal pulses (from the pincush-

continued on page 30 
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Best by test 
after test. 

You're doubly sure 
of quality with twice tested 

Buss' fuses. 

This small dimension 
glass tube fuse may look 
good to you. And to us. 
But looks aren't enough 
at Bussmann. 

That's why Bussmann 
quality control involves 
more than a quick visual 
inspection. Or testing a 
random sample from our 
production line. 

Instead, Bussmann 
tests every one of these 
fuses twice. Once for 
resistance, to measure 
electrical performance. 
Then again for dimensions, 

to make sure the length 
and diameter are right. 

Few manufacturers 
test each and every small 
dimension glass tube fuse 
they make. Even fewer test 
each fuse both physically 
and electronically. 

Our tougher testing 
assures that the Buss 
fuses you buy will per-
form exactly the way you 
want them to. When you 
want them to. 

It also explains why 
Buss fuse quality is in a 
class by itself. 

MoORA MISON  
Bussmann. 

The Protection 
Experts. 

Bussmann Manufacturing Division 
McGraw-Edison Company 
P.O. Box 14460 
St. Louis, Missouri 63178 
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General Electric 
continued from page 28 

ion circuit) mixed with the vertical 
sawteeth, and these pulses make 
the sawteeth lines very thick. 
Other waveforms in the output 

and driver stages have varying 
amounts of horizontal pulses. These 
include W11, W12, W13, and W14 
in Figure 3B. 
For the other half of the output 

power, PNP Q635 inverts the same 
sawtooth that's applied to the base 
of Q640, and drives the base of the 
other power output, Q645. Q640 
and 0645 each conduct for half of 
the vertical-scan time. 
At first glance, it seems the gain 

of Q635 driver would unbalance the 
output by applying too much drive 
to the base of 0645. However, there 
is hidden negative feedback to 
reduce the gain to unity. Do you 
remember in audio work the phase 
conditions of two stages in cascade, 
when both inverted the phase? 
Well, a signal from the second 
collector thats applied to the first 
emitter becomes negative feedback. 

This is the case here. The collector 
of Q645 is connected directly to the 
emitter of Q635, the driver. Check 
the schematic in Figure 3A. 

Output transistors 
Q640 and Q645 are NPN-type 

transistors that are operated in 
Class "B." Each one conducts only 
for half of the sawtooth output. 
This can be verified by the W13 
and W14 waveforms of Figure 3B, 
which show the B/E waveform of 
each transistor. 
Therefore, it follows that about 

half of the TV picture will have 
deflection when one or the other of 
these transistors is open. Q640 
deflects the bottom part of the 
raster, while Q645 supplies height 
for the top half. 
Figure 8 shows the effects on 

scope and raster from opens in 
either Q640 or Q645. 

Yoke feedback 
Yoke current from the cold end 

of the circuit flows through R641, 
causing a sawtooth voltage drop 
across R641. This waveform reveals 
the quality of the deflection linear-
ity. (Refer to W15 in Figure 3B.1 
A sample of the sawtooth is sent 

through C640 to the emitter of 
0620. This is negative feedback, 
and it controls the linearity so well 
that a linearity control isn't neces-
sary. Three of the cover pictures 
show the excellent linearity ob-
tained at all height adjustments. 
Incidentally, the vertical didn't roll 
when the height was adjusted! 

Troubleshooting methods 
Next month we'll finish the 

vertical operation by discussing 
specific  troubleshooting  methods 
for the AA-D vertical system, 
including tips and comments, plus 
waveforms and raster pictures of 
simulated typical defects. 
After the vertical servicing sug-

gestions, our analysis of the picture-
IF and sync sections begins.  LI 

wire wrapping center @ic, 

OK MACHINE & TOOL CORPORATION 
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AROUND THE W HIRLED! 
By Edmund A. Braun 

1 Machine that converts mechanical 
energy into electrical energy, esp. 
into d.c. 

2 The path of a body or particle 
influenced by gravitational or other 
force. 

3 Special clock mechanism to per-
form switching operations at pre-
determined intervals. 

4 Any device which emits energy 
from molecules and atoms owing 
to internal changes. 

5 To transcribe for reproduction by 
phonograph, etc. 

6 The force that produces accelera-
tion of 1 centimeter per second on 
a 1 gram mass. 

7 Process by which a signal recorded 
on tape is removed and may be 
used again. 

8 Transducer which produces a large 
range of output voltage for a given 
amplitude range of input voltages. 

9 A type of microphone. 
10 A rectangularly shaped depression 
that extends below the sweep line 
of the radar indicator in some 
equipment. 

11 An electronic circuit that contains 
both vacuum tubes and transistors. 

12 Flexible membrane for producing 
audio frequency vibrations when 
actuated by electric impulses. 

13 A frame mounted in front of a TV 
picture tube to limit viewing area 
of screen. 

14 A removable portion in the side of 
a box or cabinet. 

15 Prefix meaning due to or pertaining 
to friction. 

16 Blue, gaseous, powerfully oxidiz-
ing form of oxygen. 

17 An unintentional deviation from 
what is correct; a mistake. 

18 Returned to working condition; 
fixed. 

19 To diminish progressively in ampli-
tude, usually said of waves or 
oscillation. 

20 In mksa, unit of force that will 
impart an acceleration of 1 mps to 
a mass of 1 kilogram. 

'Round and 'round this puzzle goes; where you'll stop, nobody knows! 
But give it a whirl. The last letter of each word is the first letter of the 
next word. Each correct answer is worth 3 points; a perfect score is 
102. It should prove fairly easy except perhaps for someone who's sure 
"loading noise" is made by a slurpy drinker; and that "master stamper" 
works for the Postal Service! Now, start whirling! 

21 Junction point, branch point, or 
vertex. 

22 Small telephone receivers attached 
over the head. 

23 Noise in radio reception due to 
natural weather phenomena. 

24 The association of two or more 
circuits or systems so that power 
may be transferred from one to 
another. 

25 Prefix meaning one billion, or 109. 
26 Pertaining to a screw having a 
hexagonal hole or socket in its 
head. 

27 Balanced condition which results 
in zero output from a device or 
system. 

28 Restricting of the amplitude of a 
signal so that interference can be 
minimized. 

29 Mechanical frame having two per-
pendicularly intersecting axes of 
rotation. 

30 Condition that causes current to be 
shunted away from its destination 
through a low resistance. 

31 A thermionic electronic tube, nor-
mally used as a high-voltage 
rectifier. 

32 Not wide. 
33 An alternating-current bridge used 
to measure inductance or capaci-
tance. 

34 The pointer on a meter, gauge, etc. 
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Figure 1 You need to understand thoroughly how counters (like this one) 
operate when made of individual flip flops, decoders, and LED displays. 

However, practical counters should be constructed around just a few ICs, with 
each containing many sets of the essential digital gates. 

The Basics of 

Industrial 

Electronics, 

Part17 

A new series is scheduled 
for next month, so this is 
the final basic industrial-
electronics article. Sam gives 
examples and block dia-
grams of  many practical 
counter applications. 

Counting 
By J. A. "Sam" Wilson, CET 

Simplification Of 
Counting Circuits 

Counting circuits (such as the 
two-digit design of Figure 1) can be 
constructed easily, if you use ICs 
that have multiple gates. This saves 
much duplication of wiring, and 
minimizes mistakes. Four flip flops 
are needed for the units count, plus 
four more for the tens count. It 
would be time consuming to use 
individual flip flops. Worse yet is 
the thought of wiring individual flip 
flops from discrete transistors! 
A number of ICs have two flip 

flops in each DIP. For example, IC 
4027 in Figure 2 has two CMOS 
J-K flip flops, which can be 
connected to toggle, as needed for 
the counter. 

Decoder/Driver Circuitry 
Separate decoders are used in 

Figure 1 for the units and tens 
counters. They are necessary for 
conversion of the binary-coded 
decimal (BCD) outputs of the flip 
flops into signals for lighting the 

appropriate sections of the 7-seg-
ment displays. Power for operating 
the LED segments comes through 
each decoder/driver. Therefore, 
each output either is high (near the 
supply voltage) or low (near zero). 
Of course, all LEDs require cur-
rent-limiting resistors, which usual-
ly are external to the ICs (as shown 
in Figure 1). These resistors are 
connected between the decoder/ 
driver IC terminals and the indivi-
dual anodes of the LED display. All 
LED cathodes are connected to-
gether, and then grounded. 
There are several basic ways of 

connecting the LED segments in-
side these displays. In Figure 3, 
each segment is made from long 
strips of anode and cathode materi-
al, with the cathode material in 
direct electrical contact with the 
metal that's bonded to the epoxy 
substrate.  This  automatically 
grounds all LEDs through the 
common ground plate, and only a 
"hot" wire connects to each anode. 
Another type has three LEDs 
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4027 HAS TWO CMOS 
J-K FLIP FLOPS 

Figure 2 The 4027 CMOS  IC 
contains two J-K flip flops. Two 
such ICs are used for each digit 
of a counter. 
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COMMON-CATHODE 7-SEGMENT 
LED DISPLAY 

Figure 3 Here is one way "common 
cathode" 7-segment LED displays are 
manufactured. 

T CLOCK IN 
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RST 
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a 

GND 

NOTE RB IS RIPPLE BLANK 

COUNTER, DECODER, AND 
DRIVER IN ONE IC 

Figure 4 For more simplifica-
tion, a 4033 CMOS IC includes 
the counter, decoder, and dis-
play drivers for one 7-segment 
digit. These can be cascaded for 
as many digits as desired. 

Circuit Exa mples 

formed on each segment strip 
These three LEDs are paralleled, 
and therefore they light together. 
Each segment appears to be made 
up of three lighted dots during 
operation. Of course, different de-
coder/driver packages and different 
values of limiting resistors are 
required for these various types of 
displays. (Not all displays are of the 
"common cathode" type just de-
scribed. Others have all anodes 
connected to the positive side of the 
power supply at a "common 
anode" terminal. Each segment is 
lighted by grounding its cathode 
lead through a decoder/driver unit.) 

One-IC counter 
After you have wired simple 

counters from individual gates, and 
know how they operate, you should 
assemble practical counters from 
ICs that have all essentials (except 
the display) in one package. 
The CMOS 4033 of Figure 4 has 

all of the counting, decoding and 

driver circuitry needed for one digit 
of a counter. 
With IC 4033, the clocking signal 

for the count is delivered to the 
"CLOCK IN" pin-1 terminal, while 
the "4-10" terminal provides an 
output signal for clocking the next 
higher digit, if there is one. A 
proper signal at the clock-enable 
("CL-EN") terminal can stop the 
count without interfering with the 
clock signal itself. 
The count can be reset to zero by 

an input to the "RST" (reset) 
terminal, and the "RB" (ripple 
blank) terminal is used for blanking 
any undesired zeros at the display. 
Lower-case letters ("a" through 
"g") mark the terminals intended 
for connection to a standard 7-seg-
ment display. 
As shown in Figure 5, only two 

4033s are required to construct a 
two-digit counter. 

Interfaces 
Instead of LED displays, a de-

signer may choose a liquid-crystal 

display (LCD), incandescent lamps, 
or a gas discharge (neon lamp) 
type. 
A decoder/driver intended for 

LED use probably can be used with 
these other systems if an appropri-
ate interface device is added. This 
interface might be a single IC that's 
designed for the job. Another 
approach is the use of optical 
couplers. 
Remember that an interface of 

some kind is necessary for oper-
ation of a component having a 
voltage, current, or power require-
ment of different rating than the 
logic-system output. 
Figure 6 shows how an interface 

could be inserted between a counter 
and a gas-discharge display. TTL 
counters have outputs of about +5 
volts, and CMOS usually have 
slightly more. This interface must 
accept an input of low voltage, and 
supply an output of 65 volts for the 
gas-discharge digits. 

continued on page 34 
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Industrial 
continued from page 33 

Applications 
Counting systems are used in a 

wide variety of applications, includ-
ing some that might surprise you. 
A few examples are given here. 

These are simplified versions to 
show the basic principles of oper-
ation. The actual circuitry is more 
complex. 

Stopwatch 
A counter can be connected as a 

stopwatch. as shown in Figure 7. 
The clock signal must be exactly 60 
Hertz and have a square waveform. 
It can be obtained by squaring 
60-Hz sine waves from the power 
line, or it can be counted-down 
from a crystal oscillator of a higher 
frequency. 
Counting of the stopwatch is 

started when the clock enable (CLK 
EN) terminal is pulled high. It's 
stopped by application of a low to 
the same terminal, and the display 
shows the number of seconds that 
have elapsed while the enable 
terminal was high. 
A high applied to the reset (RST) 

terminal returns the display back to 
zero seconds. 

Frequency counter 

A modification of the previous 
schematic can change it into a 
frequency counter, as shown in 
Figure 8. The unknown frequency 
replaces the clock signal. 
Some  waveforms  require  a 

change to pulses or square waves to 
insure accuracy of count. Condi-
tioning by the Schmitt trigger 
eliminates the problem. 
The clock-enable terminal is held 

high for one precise second while 
individual cycles of the input signal 
are counted. Therefore, the readout 
shows the cycles-per-second (Hertz) 
of the input signal. Actual counters 
read and display the frequency 
continuously, and many have pro-
vision for a choice of several samp-
ling times. 

Digital voltmeter 
Many different basic methods are 

used to measure DC voltages 
digitally. All require some kind of 
analog-to-digital converter. Figure 9 
shows one method. (If the unknown 

   iih   

“4ril  I  
4033 

SIMPLIFIED 2-DIGIT COUNTER 

Figure 5 Two 4033 ICs can be wired as shown to provide a :wo-digit counter. 

GAS 
DISCHARG1 
DISPLAY 

INTERFACE DRIVES 
GAS-DISCHARGE DISPLAY 

Figure 6 Other types of display can be used, if an appropriate interface is 
added. Its input matches the counter, and the output must drive the display 
with the voltages and currents that are needed. 

Figure 7 The least-significant digit (at the right) of this stopwatch reads in 
tenths of a second up to 0.9. Three digits could read to 99.9 seconds. 
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SIMPLE FREQUENCY COUNTER 

Figure 8 A counter that's sampled for one precise second will read directly in 
cycles-per-second (Hertz). 

voltage is AC, it first must be 
changed to DC.) 
Frequency of the voltage-con-

trolled oscillator (VCO) is de-
termined by the amount of the un-
known voltage. When the unknown 
is zero volts, the frequency divider 
counts the VCO output as 0 Hertz, 
and the display shows 0 volts. 
A higher DC unknown voltage 

increases the VCO frequency, and 
the counter circuit is calibrated to 
read the DC voltage correctly. 

Last Of The Series 
This article is the 17th and last 

of the series about basic industrial 
electronics. 
The series began with studies 

about open-loop and closed-loop 
circuits, and the many types of 
transducers that sense conditions or 
locations. Later the emphasis was 
shifted to basic logic gates and cir-
cuits, since many of the new 
industrial systems have digital con-
trols. During the past few months. 
the fundamentals of counting cir-
cuits were explored. 

Next 
The next digital subject will be 

microprocessors, including the 
makeup of the systems, typical cir-
cuit operations, and some uses for 
them. Watch for our microproces-
sor series. 

UNKNOWN ItVOLTAGE 
VCO — 11111. 

FREQUENCY 

DIVIDER 

TI MING 

PULSES 

COUNTER 

CLK EN RST 

— 41. 

ONE TYPE OF 
DIGITAL VOLTMETER 

Figure 9 Frequency of a voltage-controlled oscillator is changed by the unknown 
DC voltage, and a counter displays the frequency, but calibrated in DC volts. 
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The threading ring can be seen just 
beyond the tape-cassette compartment 
of this Betamax, with the head-drum 
assembly inside it. 

Servicing Betamax Videotape Recorders 

n_< 7 
Betamax Mechanical 
Features and 
Control System By Harry Kybett 

An overview is given of the mechanisms that thread the tape from the cassette and guide it around 
the head drum. Also described are the control circuits that have jurisdiction over the mechanical 
systems. 

Introduction 
The system-control circuit oper-

ates several important mechanical 
functions. And, the mechanical 
operations affect the status of the 
system-control circuits. That's why 
it's best to discuss these two general 
sections together. 
Descriptions of the mechanical 

parts will be somewhat brief. Their 
functions are understood best as 
you watch an actual Betamax in 
operation during routine mainten-
ance procedure. This discussion will 
cover the generalities of the head 
drum, threading ring, videocassette 
and tape reels and the function-
button block. 
Problems of the system-control 

circuit will be discussed in detail. 
Finally, some new ideas and stan-
dard procedures will be described 
for servicing mechanical problems. 

The head drum 
As shown in Figure 1, the head 

drum assembly is in three general 
parts. 
• The lower drum is attached to 
the deck, and usually is not 
removed during servicing. The main 
bearing is inside the drum, with the 
central shaft protruding through to 
the magnetic brake at the bottom 
just above the pulley (for the drive 
belt). A precision-machined ridge 

goes around the surface of this 
lower section, at an angle. The 
ridge is an important part of the 
tape-guiding system, and it holds 
the tape exactly in the desired 
position during operation. The 
slanted guides determine the direc-
tion of the tape as it enters and 
leaves the drum. Never adjust these 
tape guides. However, they should 
be cleaned regularly to prevent any 
oxide from altering the tape path. 
Be careful during cleaning. 
• A rotating plate is the middle 
section of the head drum. It holds 
the two heads, the pulse-generator 
magnets, and a counterbalance for 
the magnets (to minimize vibration 
during rotation). 
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• The top section of the head drum 
does not rotate, and it is there 
mainly to help guide the tape. Two 
light springs help hold the tape in 
its correct path. 

Threading ring 
Videocassette machines must 

have a threading ring, as shown in 
Figure 2. It is the distinctive 
difference between cassette and 
open-reel machines. 
The threading ring is driven by 

the DC-powered threading motor, 
as it pulls the tape out of the 
cassette and around the threading 
path. Several guides and the pres-
sure roller are mounted on the ring, 
and notches in the ring control the 
operation of several levers and 
moving parts of the mechanism. 
One of the notches actuates the 
end-of-thread switch when the tape 
is threaded fully. 

Reels inside the cassette 
Two reels inside the videocassette 

contain the tape. The space be-
tween the reels is protected by a 
flap or door which is opened 
automatically when the cassette is 
dropped into position as it is 
inserted into the Betamax. The 
bottom of each reel fits over a spool 
table, making them operate in 
similar fashion to those of a 
reel-to-reel machine. 

Reel tables 
These reel tables are driven by 

idlers (or pucks), which are moved 
by linkages so they contact the 
take-up or the feed spool, according 
to the mode of operation. They are 
driven by a belt that connects the 
central idler wheel to the main 
AC-operated motor. 
Positions of the various linkages 

and idlers are shown in the service 
manual. If you are familiar with 
audio machines, you should have 
no difficulty in understanding the 
Betamax tape handling. 

Function pushbuttons 
Six buttons (or keys) are mounted 

in a block at the front of the 
machine, where they can be oper-
ated conveniently. All are inter-
locked, so when one is pressed, all 
others (except "stop") are locked 
out. Also, two microswitches called 
Fl and F2 are mounted on the 

HEIGHT DETERMINING 
SCREWS 

UPPER DRUM 

VIDEOHEAD DISC 

SLANTED 
TAPE GUIDES 

LOWER DRUM 

HEAD DRUM 

TAPERED SCREWS 
FOR HEAD DIHEDRAL 
ADJUSTMENT 

ROUND 
OPENING 

HEAD 
TACH OR 
PG COIL 

MACHINED 
TAPE GUIDE 

MAGNETIC 
BRAKE ROTOR 

BELT 
DRIVE PULLEY 

Figure 1 The Betamax head-drum system is in three assemblies. Only the center 

head-disc section rotates. The machined tape guide is a groove for the tape, 

and is not shown clearly here. 

block (see Figure 3). Fl connects 
the pulse-generator pulses to the 
rotation-sensor circuit in the system 
control, and F2 provides AC to the 
main motor. 
On the block also are the stop 

solenoid and the microswitch that's 
associated with it. This stop sole-
noid is powered from the AC line, 
through the system-control circuits. 

The system-control circuit 
This circuit is located on the SY 

board at the front of the machine 
directly under the function keys. 
Figure 4 is the block diagram. It is 
rather simple, since most of the 
important functions are produced 

in one IC. Mechanical switches and 
power transistors are the other 
parts not inside the IC. 
Inputs for the system control are 

from the function switches, end 
sensors, slack detector, condensa-
tion detector, and the head-pro-
gram pulses. 
Outputs of this circuit control the 

auto-stop relay, brake relay, and 
the threading motor. In some 
models, they also control the mut-
ing, pause release, and the still-
frame vertical-drive pulse. 

Problems of the system control 
Several common and typical sys-

continued on page 38 
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Figure 2 Arrows point out the locations of many system-control components. 
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ST 2 
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FUNCTION BUTTONS 
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MICROSWITCHES 
Fl (S65031 
F21565041 

Figure 3 Various control switches are mounted with the function 

pushbuttons. 

Betamax 
continued from page 37 

tern-control problems are described 
next, along with the most-likely 
causes and solutions. In many 
cases, the problem and its solution 
will be obvious. For example, dirty 
contacts on the switches of the 
system board, faulty contacts in the 
microswitches on the deck, and loss 
of power together account for a 
majority of servicing. 

Failure to thread or unthread 

First, check the cassette "in" 
switch to determine if it is applying 
+12 volts to the system board. If 
power is reaching the board, then 
check to see if it is reaching the DC 
motor. 
If a new threading ring has been 

installed, make sure it is not too 
tight. It would be very helpful for 
you to view the procedure on the 
Sony instruction tape. 

Auto-stop not working 
The auto-stop circuits should 

pull-in the stop solenoid. If this 
doesn't occur, the most likely cause 
is that the end-tape sensors are 
positioned too far from the tape. To 
test them, place a screwdriver near 
one while a tape is playing. Scope 
testpoints 1 and 2 on the system 
board to see if the oscillators are 
working. Often, the wires to the 
end sensors are broken. 

Stop solenoid does not pull in 
Several of the problems just 

discussed can cause this, too. Check 
the voltage across the solenoid, and 
check Q8 of the system board for 
opens. If the stop solenoid does not 
allow any function to be selected — 
but will allow threading to occur 
and an EE picture to be seen —it's 
possible the AC mgtor is open, or 
the S6503 function switch Fl is not 
sending power to the motor. This 
prevents rotation of the heads, 
which in turn stops the PG pulses. 
Thus, the solenoid appears not to 
release. Also, check that F2 (S6504) 
is closed, so the PG pulses can 
reach the system board. 

Slack tape in the machine 

This either is a tension problem, 
or the brake solenoid is not being 
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Figure 4 The system-control circuit is relatively uncomplicated, because most of the active components are in the IC. 

pulled in by the system-control 
circuit. Check the voltage at the 
brake solenoid. 

No tape motion 

In normal operation, the buttons 
engage the mechanical linkages, 
close the two function switches (at 
the end of the block), and operate 
the switches that are on the ST 
board. Make sure these switches 
actually operate, and that their 
contacts pass the voltage. 

Mechanical problems 

Mechanical problems sometimes 
will affect the picture. For example, 
when the tape does not move, the 
symptom is a blank screen with no 
sound. Usually, however, mechani-
cal problems show up as a failure 

of some mechanical part or opera-
tion. 
Some mechanical problems in-

volve the system-control circuits. 
Others are purely mechanical. 
Before you attempt any mechani-

cal maintenance on the Betamax, 
we must give you two items of 
important advice: 
• Do NOT adjust the tape guides. 
• Do NOT touch the "X" bars that 
are located underneath the deck. 
Most mechanical problems result 

from wear, or because of damage 
from careless operation. Repairs 
often are affected by installation of 
new mechanical parts, followed by 
a simple alignment procedure (refer 
to the manual). 
The first step is to determine 

what has gone wrong. Sometimes it 

is obvious, such as a visibly broken 
part or one not moving as it should. 
In other cases, a bit of detective 
work is called for. 

Mechanical problems 
These are the five most common 

mechanical problems: 
• The heads don't rotate. Look for 
a broken belt, or one that has come 
off the pulleys. Belts are easily 
replaced, but make sure they have 
the correct side toward the metal, 
and the right side away from the 
metal. A bad AC motor can prevent 
head rotation. First, check micro-
switch Fl. This might be open, thus 
preventing power from reaching the 
motor. Check the fuses. 
• The tape does not move. Check 

continued on page 40 
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Figure 5 Wrong tape tension at the 
heads can cause "skew-error" bending 
at the top of the playback picture. 
(Courtesy of Sony) 

SONY 
HEAD 
CLEANER 

RUB IN 
THESE 

DIRECTIONS 
ONLY 

HEAD 
\ ISC 

HEAD CLEANING 

Figure 6 When using the Betamax 
head-cleaning tool, wet the tool in 
isopropyl alcohol and rub it sideways 
across the rotary heads, as shown. 
NEVER move the tool vertically during 
cleaning. 

Figure 7 A picture that's split at the 
top proves the head dihedral is wrong. 
(Courtesy of Sony) 

Betamax 
continued from page 39 

the capstan and the capstan motor 
for rotation. If they don't, the 
motor might be defective, or the 
driver transistors are dead. Also, 
make certain the pressure roller has 
pulled in, and that the threading 
ring is in the fully-threaded posi-
:ion. 
• The function buttons jam. These 
are all part of a mechanically-inter-
locked block, which is designed to 
allow only one button to be pressed 
and locked down at any time. So, 
jamming usually is caused by wrong 
operation. Find out what the cus-
tomer did wrong. Check the assem-
bly visually as you try the buttons. 
If the stop solenoid is not ener-
gized, the buttons will not release. 
These cases usually result from a 
defect in the system-control circuit. 
• Cassette does not eject. Often 
this is associated with threading 
and unthreading problems, so de-
termine if the threading ring is 
returning fully to the "tape-in" 
position, or not. The eject button is 
released mechanically by a catch on 
the side of the cassette compart-
ment. Check to make sure it's not 
jamming, which can be caused by a 
serious bending or misalignment of 
the cassette compartment (possibly 
from customer damage). Check the 
contacts of the eject slide switch 
and the system-control circuit. 
• Tape tension is wrong. Tape 
tension is vitally important in any 
VTR, and especially in the Beta-
max, where a thin tape is used. If 
the tape is stretched too much, the 
servos can't correct enough, and the 
picture will be highly unsatisfacto-
ry. Excessive tension stretches the 
tape, wears out the heads too fast, 
causes oxide to shed from the tape, 
and promotes head clogging. Ten-
sion that's too loose produces noisy 
pictures, since the tape and the 
head don't make solid contact. In 
extreme cases, the tape can fall out 
of its path into the mechanism, and 
become ruined. Seldom will the 
machine be damaged if care is used 
during removal of the tape pieces. 
The worst visual fault caused by 

wrong tension is known as "skew 
error," which is shown in the 
drawing of Figure 5. Some VTRs 
have a skew control to correct this, 
but Betamax models do not. There-
fore, the only cure is to go through 
the sequence of tension adjust-
ments. 

Mechanical maintenance 
procedures 

Many operating problems can be 
cured by going through the major 
mechanical maintenance proce-
dures. Those that are new to you 
are: changing the video heads; 
cleaning the video heads; setting 
the dihedral of the video heads; 
and adjusting the tape tension and 
reel tables. 
Mechanical procedures of this 

sort only can be learned thoroughly 
by doing them. Written procedures 
help somewhat, but are of limited 
value. For the Betamax, I recom-
mend that you watch the Sony 
videotape entitled "SL-8200 Me-
chanical Maintenance." 
However, to give you some idea 

of what to expect, we will describe 
the procedures briefly. 
Head cleaning 

All magnetic tapes shed oxide, 
and some oxide always remains on 
the tape path. Eventually, the tape 
guides and the heads will require 
cleaning. In VTRs, the problem is 
more severe, since the head tip 
penetrates the tape oxide slightly. 
Cleaning the tape path is very 

easy. Use a cotton swab or a dry 
chamois that's wetted with isopro-
pyl alcohol, and gently rub all of 
the areas where the tape touches. 
Dirty guides can alter the tape path 
enough to defeat any hope of 
interchanging tapes from one ma-
chine to another. Clean guides are 
vitally important. 
Head cleaning also is easy, but it 

must be done properly. Don't use 
cotton swabs, Q tips, or cloth when 
cleaning the video heads. Fibers 
can snag on the head chip, and 
break it (ferrite is very brittle). 
Instead use a chamois leather 
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that's wrapped around a finger; or 
use a Sony head-cleaning pad, 
which consists of a small piece of 
chamois on the end of a plastic 
stick. 
Wet the chamois in alcohol and 

rub it across the head in the 
direction of the head rotation. Do 
not rub the head in an up or down 
movement. The correct motion is 
shown in Figure 6. You can hold 
the head motionless by covering a 
finger of the other hand with a 
small piece of chamois and placing 
it over the other head. Grease from 
fingers (or natural skin oils) will 
cause dust to stick, and dust 
particles can ruin the surface of 
videotape (which is polished to a 
mirror-like smoothness) or cause 
fast head wear. 
It's strongly advised that you 

keep all food, drink, and cigarettes 
far away from any VTRs. Cigarette-
smoke particles are larger than the 
particles of tape oxide, and can 
cause tape and heads to wear 
needlessly. Many large TV studios 
forbid smoking in the VTR area. 

Head changing 

The head-changing procedure is 
covered fully in the service manual, 
and a good demonstration is given 
in the tape mentioned before. 
Therefore, it will not be repeated 
here. 
When changing heads, you must 
remember this principle: work 
CAREFULLY! It is one of the few 
procedures which require a special 
tool. The head disc must be 
perfectly concentric with the central 
shaft and the rest of the head 
drum. So, a small gauge is required 
when you install the head disc. 
Take painstaking care while doing 
this, for a badly-installed head 
drum will not play or record tapes 
properly, it can't be controlled by 
the servos, and it also will lead to 
head wear and possible breakage. 

Head dihedral 

The two heads are not mounted 
exactly 180 degrees apart on the 

drum, and this precise position 
needs adjusting after installation of 
the heads. If this dihedral is not 
right, then the picture will appear 
split in two at the top, as shown in 
Figure 7. Make the adjustments 
slowly, a small step at a time, use 
much care, and you'll get it right. 

Tension and skew adjustments 

We will not describe the tension 
adjustments, but they are important 
and critical, and we'll give some 
advice about them. 
Checking and adjusting the ten-

sion is about the same as with 
audio machines, but more precision 
is required. Tension troubles usual-
ly are caused by wear of brake 
bands and tape-reel tables. 
When the reel tables and brake 

bands are old and worn, it's 
impossible to obtain perfect tension 
in any machine—audio or video. If 
the tension is wrong, install new 
parts, and then go through the 
adjustment procedure. These parts 
can't be repaired, and it's a waste 
of time to try. 
Always be certain the rest of the 

machine is in working order and is 
clean before you change parts or 
adjust the tension, because faulty 
operation and the friction caused 
by dirty guides can affect the 
tension. 
NEVER load an alignment tape 

into a machine with either sus-
pected or known wrong tension. 
Operation with wrong tension ruins 
tape for all future uses. This is 
particularly true with thin video-
tape. 
A customer might think that new 

bands and reel tables are an 
unnecessary expense, but they are 
cheaper over a period of time than 
the destruction of tapes and heads. 

Next month 
Although this is the end of the 

explanations about Betamax circuit 
operation, we will present next 
month some of the troubleshooting 
tips and procedures that were 
omitted from previous articles.  0 
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EFFECTS OF DIELECTRICS 

By J.A. "Sam" Wilson, CET 

Your comments or questions 
are welcome. Please give us 
permission to quote from 
your letters. Write to Sam at: 

J.A. "Sam" Wilson 
c/o Electronic Servicing 
P.O. Box 12901 
Overland Park, Kansas 66212 

my 
DC _ 

 •_L 

CHARGING A 
CAPACITOR 

CAPACITOR 
FORMED BY 
FLAT 
METAL 
PLATES 

1100Vi 

5VDC 

ELECTROSTATIC 
DC VOLTMETER 

METAL DIELECTRIC 
DECREASES VOLTAGE 

Technical models can 
deceive you 

Several months ago, I ran a 
10-question quiz about capacitors, 
and I received many questions and 
arguments about the answers I 
gave. I've purposely allowed some 
time to elapse so all of your ideas 
could reach me. 
Now it's time to explain why the 

quiz is so difficult for technicians. 
And, of even more importance, it's 
time for the answers. 
During a survey—made with the 

help of NESDA and ISCET —I 
learned that questions dealing with 
capacitors were the most difficult 
for experienced technicians. Later, 

Figure 1 To test the effects of 
dielectrics on the charged voltage, 
construct a capacitor from two flat 
pieces of metal. Charge it, as shown, 
remove the charging battery, and then 
measure the capacitor voltage using 
an electrostatic voltmeter. The meter 
will show 100 volts, when the dielec-
tric is dry air. 

Figure 2 While the 100-volt charge 
remains in the capacitor of Figure 1, 
insert a like-sized piece of metal 
between the plates (being careful not 
to touch either plate). When the metal 
is fully inserted, the meter will 
measure almost zero volts. 

when I taught an Electronic Indus-
tries Association (EIA) course, I 
brought up the subject for discus-
sion. All of the "students" in the 
course were experienced teachers. 
One of them suggested that stu-
dents in electronic schools seldom 
are told actually how a capacitor 
works. Instead, they are given a 
"model" that fits most of the 
situations they will encounter in 
practical service work. 
Here are a few of the characteris-

tics given for the capacitor model: 
• A capacitor will pass AC but not 
DC power. The term "blocking 
capacitor" is used often to reinforce 
that thought. 
• A capacitor is charged by forcing 
electrons onto one plate, and taking 
them away from the other plate. 
Commonly, schematics show the 
charging and discharging paths of a 
capacitor. 
• A larger capacitor holds a greater 
charge. 
• A capacitor is a component that 
opposes any change of voltage 
across its terminals. 
All of these statements are par-

tially true. However, they can be 
misleading since they do not cover 
all situations. They are incomplete. 
Now, I want to make clear that I 

don't oppose the teaching of circuit 
theory in this way. But, I believe 
strongly that it's very wrong to give 
technicians the impression that 
these are any more than useful 
examples. They should not be 
presented as the final and all-inclu-
sive authority on the subject! 
Several years ago, after I realized 

that the typical capacitor model 
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doesn't explain some actions, I 
published four basic applications 
which are not explained by these 
convenient models, and challenged 
technicians to answer the questions. 
This aroused a storm of criticism. 
My critics said I didn't play fair. 

After all, if I chose little-known 
examples, why should I expect 
technicians to know the answers? 
However, that's just the point. They 
could have answered correctly if 
their model for capacitors was 
complete, and didn't need modifi-
cations or additions. 
One fact emerged from the 

controversy: most technicians don't 
understand capacitors. 

Other models 
Let me digress for a few mo-

ments and explain that capacitor 
theory is not the only subject taught 
by use of a simplified model. 
Probably the most famous model 

is the one of electron flow for 
current. It's a convenient way to 
describe circuit action, but it 
should not be taken as an absolute 
and complete truth about electrici-
ty. In the future, I'll prove to you 
that the idea of electron flow is only 
a model, and it's one which will not 
work for certain applications! 

An important experiment 
The capacitor of Figure 1 con-

sists of two flat plates made of 
metal which are separated by a 
dielectric of dry air. It is charged 
from a DC power source, then the 
charging source is disconnected, 
leaving the capacitor charged with 
a full 100 volts that can be 

measured by an electrostatic volt-
meter, which does not draw current 
from the voltage being measured. 
In Figure 2, a metal plate has 

been inserted between the plates of 
the capacitor, but without allowing 
it to touch either of the plates. 
As the metal is slowly inserted 

between the plates, the voltage 
decreases. Also, when the metal 
plate is withdrawn slowly, the 
capacitor voltage increases to the 
original value. 
Usually, technicians are confused 

by the experiment. They have been 

taught that a capacitor is charged 
by forcing electrons onto one plate 
and simultaneously removing elec-
trons from the other plate. 
In this experiment, the total 

number of charges on each plate 
has not changed. Obviously, the 
model doesn't explain such behav-
ior. 

Magnetic and electrostatic 
flux...A review 

The previous experiment can be 
continued on page 46 

IRON 
FILINGS 

LINES OF MAGNETIC FLUX 

Figure 3 Lines of magnetic flux can be proved by this experiment using tiny iron 

filings. 

November, 1978  45 
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LINES OF ELECTROSTATIC FLUX 
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Figure 4 Lines of electrostatic flux can be verified in an experiment similar to 
that of Figure 3 by sprinkling tiny rubber filings in the electrostatic field of a 
capacitor. 

+V 
1   +++++++ CAPACITOR 1  1 1 FLUX PLATES  - LINES 
1 

ELECTROSTATIC FLUX LINES ARE 
BETWEEN + AND - CHARGES 

Figure 5 Electrostatic flux lines 
are thought to extend from the 
positive charges across the 
dielectric  to  the  negative 
charges of a capacitor. More 
lines produce a higher stored 
voltage after charging. 

CAPACITOR PLATES 
HI M 
VI  

_ _  METAL 
-a". PLATE 

+  4. 

LINES 
METAL PREVENTS FLUX LINES 
FROM REACHING THE PLATES 

Figure 6 Inserting the metal plate of Figure 2 inside the capacitor prevents the 

electrostatic flux lines from extending between the capacitor plates. Therefore, 
the stored voltage is almosl zero. Other dielectrics reduce the stored voltage, 
but not so much. 

Technical Notebook 
continued from page 45 

understood only by reviewing the 
idea of magnetic and electrostatic 
flux. If a paper is placed over a 
north and a south magnetic pole, 
and iron filings are sprinkled on 
the paper, the small particles of 
iron will arrange themselves into a 
pattern of lines, such as those of 
Figure 3. (Usually the paper must 
be tapped lightly to allow move-
ment of the particles.) This tests 
magnetic flux. 

A similar experiment can be 
performed for electrostatic flux by 
using a capacitor (which has been 
charged to a very high voltage), and 
sprinkling finely-ground rubber fil-
ings on the paper. When the paper 
is tapped gently, the rubber parti-
cles arrange themselves into lines, 
as shown in Figure 4. 
These lines show the presence of 

high magnetic or electrostatic inten-
sity. 

Flux lines in capacitors 
As proved by the preceding 

experiment, when a capacitor is 
charged, electrostatic flux lines are 
present in the dielectric between the 
capacitor plates. 
The amount of voltage across a 

charged capacitor—and the amount 
of energy stored in a capacitor—de-
pends upon the NUMBER of flux 
lines in the dielectric! 
It is convenient to think of each 

flux line as originating with a 
positive charge on the positive 
plate, and ending at a negative 
charge on the negative plate, as 
shown in Figure 5. (These positive 
and negative charges actually are 
on the inside surfaces of the plates. 
They are shown here as though they 
are not touching the plates. Other 
drawings show the + and - signs on 
the outside surfaces, in an attempt 
to make it less confusing.) 
When the piece of metal is 

inserted  between plates of a 
charged capacitor, both positive 
and negative carriers in the metal 
move toward the capacitor plates. 
Of course, unlike charges attract, 
and like cha .tes repel. Therefore, 
the negative charges (from elec-
trons) move toward the positive 
plate of the charged capacitor, thus 
leaving the holes (positive charges) 
near the negative plate of the 
capacitor. 
Figure 6 shows the metal in-
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serted, and the positions of charges 
on the metal insert. (Although the 
drawing shows that none of the flux 
lines extend from one plate to 
another, in practice the flux lines 
are not completely eliminated, but 
are greatly reduced.) 
The metal insert reduces the total 

number of flux lines between the 
capacitor plates. This reduces the 
capacitor voltage, since the number 
of flux lines determines the voltage. 
If the capacitance was determined 
by the charges rather than the flux, 
the metal plate would not affect the 
capacitance nor the voltage across 
it. 

Effect of a dielectric 
Imagine now that the capacitor is 

charged again as shown in Figure 
1. But, this time (after the charging 
source is disconnected), a dielectric 
material is placed between the 
plates. Voltage across the capacitor 
again is reduced, but not as much 
as when metal was inserted. 
From what has been presented 

already about the effects of flux, it 

is obvious that the dielectric has 
reduced the number of flux lines 
between positive and negative plates 
of the capacitor. 
However, the change of flux 

pattern from the dielectric is not so 
easy to explain as it was for the 
metal insert. With the metal insert, 
the charges were free to move 
around and align themselves with 
the flux lines. But, the charges are 
trapped in the dielectric. 

A basic equation 
Before I explain what happens 

inside the dielectric, I should 
explain how the metal and dielec-
tric inserts have affected the capaci-
tance (Capacitance is a measure of 
the amount of energy a capacitor 
can store.) 
An important equation states: Q 

= CV, where Q is the charge in 
coulombs, C is the capacitance in 
farads, and V is the voltage across 
this capacitor. 
Probably you remember from 

your school science class that a 
coulomb is the accumulated charge 

of 6.25X10" number of electrons. 
(Note, the number sometimes is 
incorrectly written as 6.28X10" 
since 6.28 is 2n 
When metal is inserted between 

the capacitor plates in Figure 2, the 
voltage goes down. However, the 
charge (Q) can't change because 
there is no path for the current. 
Therefore, the capacitance must 
increase to keep the equation in 
balance. The total result is a 
decrease of voltage and an increase 
of capacitance. 
When dielectric is inserted be-

tween the plates, the capacitance 
increases and the voltage decreases, 
but not so much as with the metal. 

Next Month 
According to the Faraday theory 

of capacitance, the dielectric has 
"dipoles" which align when the 
capacitor becomes charged. This 
concept will be used to answer the 
four unusual capacitance questions 
that  don't  fit  the  simplified 
model.  Cl 
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K MART 

SKB901AR/ARM/AW/AWM/AY/AYM, 
SKB1201A/AM  1763-1 

PANASONIC 
CT-117 (Ch NMX-K4A)  1753-1 

JC PENNEY 

685-2014/-001 (855-0972)  1766-2 
685-2129/-2129-00 (855-0410)  1771-1 

PHILCO 
Chassis E25-2/-3  1756-1 
Chassis E20-8/-9  1754-1 

RCA 
Chassis KCS203L M  1755-1 

SAM P0 

6019 (Ch. MC-19A)  1754-2 

6012BW, 6512BW (Ch. MR-12A)  1759-1 
6016 (Ch. MR16A)  1768-2 

SEARS 

564.44570700/570701/580700/580701/ 
590700/590701 /630700/630701 / 
640700/640701/650700/650701  1759-2 

562.40260700, 562.40320700  1760-1 
564.42160700, 564.42161700, 564.42220700, 
564.42220701  1763-2 

564.40751700  1767-1 

SHARP 
3W-77, 3W-78  1756-2 
9B12A  1755-2 

19A83, 19A87  1767-2 

SONY 

KV-1204A (Ch. SCC-110A-A)  1758-1 

SYLVANIA 
Chassis A32-1  1762-2 
Chassis E21-22/-25  1771-2 

test equipment 

Digital-readout power supply 
The PTS Electronics DG-1 power 

supply provides adjustable and reg-
ulated DC voltage for testing televi-
sions, stereos, radios, computers, 
microprocessors, appliances, CB 
equipment, electronic cash regis-
ters, security systems and other 
electronic devices. 
The digital voltage meter is accu-

rate to .050/0 and indicates to 0.1 V. 
The vinyl cabinet is available in 
walnut, black or blue and dealer 
net price is $114.95. 

Circle (35) on Reply Card 

Dual-Trace Scope 
A dual-trace, 25-MHz scope, the 

Telequipment D66A, features a TV 
trigger switch for television servic-
ing. It allows the operator to obtain 
a stable display of TV line and field 
signals quickly. Calibrated sweep 
speeds range from two seconds to 
20 nanoseconds per division; verti-
cal sensitivity ranges from 10 milli-
volts to 50 volts-per-division. One 
millivolt-per-division sensitivity may 
be selected, but bandwidth then is 
15 MHz. 

The D66A is manufactured by 
Telequipment, a London-based divi-
sion of Tektronix, and sells for 
$1100. 

Circle (36) on Reply Card 

Digital multimeter 
EICO has introduced a digital 

multimeter, model 272. The new 
multimeter reads out up to 1000 
VDC, up to 600 VAC, up to 1000 
milliamperes DC and AC, and up to 
1 meg resistance on three 0.3-inch 
bright LED digits. Overrange is 
indicated by a flashing display. The 
zero setting is automatic and it is 
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not necessary to operate a switch or 
reverse the leads when the polarity 
is reversed as the polarity reading 
is also automatic. 
The DMM sells for $69.95. 

Circle (37) on Reply Card 

Sweep/function generator 
Model 3020, a sweep/function 

generator from BSA-Precision re-
places a function generator, sweep 
generator, pulse generator and 
tone-burst generator. 

The instrument's frequency cover-
age spans 0.02 Hz to 2 MHz in 
seven ranges. Each range provides 
a linear 1000:1 frequency control. 
The operating frequency can be 
varied on each range by either the 
front-panel frequency control or by 
application of a control voltage to 
its voltage-controlled oscillator ex-
ternal input (sweep function). 
Almost any wave shape can be 

generated by the 3020. The square-
wave output can generate conven-
tional square waves, or be shaped 
to produce rectangular waves or 
pulses. A triangle wave can be 
transformed into a sawtooth (or 
ramp) and sine-wave distortion can 
be simulated. All waveform types 
can be inverted. 

Circle (38) on Reply Card 

Cordless LCD DMM 
Simpson Electric Company has 

introduced a compact, portable digi-
tal multimeter. Model 463, priced at 
$170, is a 31/4 -digit liquid-crystal 
display (LCD) instrument with 26 
AC/DC voltage, current and resis-
tance ranges. 
The LCD readout and all-LSI 

circuitry permit up to 200 hours of 
continuous operation from a 9V 
alkaline battery. No AC power or 
battery charger is needed. In addi-
tion, the 463 offers 0.20/0 accuracy 
for DC voltages plus a wide 20-KHz 

AC voltage frequency response for 
audio measurements. 

Transient suppression and over-
load protection is provided for all. It 
has five DC voltage ranges to 1KV, 
five AC ranges to 750V, six resis-
tance ranges to 20 meg, five DC 
current ranges to 2000 mA and five 
AC current ranges to 2000 mA. 

Circle (39) on Reply Card 

Timing light 
Heath Company has announced a 

new timing light kit for auto tune-
ups. A single connection to the 
number 1 spark plug wire is made 
via a snap-on inductive pickup, so 
adaptors are not required for model 
CI-1098. The timing light has its own 
rechargeable power supply. 

A built-in 120/240 VAC recharge-
able high voltage power supply and 
xenon flash tube provide a bright 
flash for easy timing adjustments. A 
built-in tachometer has a choice of 
2000 RPM and 6000 RPM scales. 

Circle (40) on Reply Card 

Portable VOM 
BP Electronics has introduced a 

new VM-547B VOM with a DC 
accuracy of ± 30/0. AC sensitivity is 
10,000 ohms-per-volt.  250  mV 
ranges and 2.5 volts-full-scale are 
provided. 

Suggested retail price is $29.95. 
Circle (41) on Reply Card 

APPLIANCE 
REPAIR 
BOOKS 
i•z•°740 

Thirteen Handbooks written in easy-to-under-

stand language by experts in the service held 

with illustrations and diagrams, Acclaimed by 

instructors and professionals alike, How to 

diagnose and repair air conditioners, refrigera-

tors,  washers,  dryers,  ranges,  microwave 

ovens, dishwashers, vacuum cleaners, electro-

static air cleaners. RV gas appliances, hair 

dryers, motors, water heaters. coffeemakers. 

can openers, floor polishers, steam irons. food 

mixers, lawn care appliances, electric knives, 

electric and digital clocks and many others 

Also fundamentals of solid state, setting up a 

shop, using test instruments and more Only 

$2.65 to $4.90 ea. 

SEND FOR FREE PRICE LIST 

Gamit, Dept. ES 
5841 W. Montrose Avenue 
Chicago, Illinois 60634 

Circle (13) on Reply Card 

You Are Not 
ALONE! 
IRS  OSHA 

STATE LOCAL 
GOV'T   „ GOV'T 

EEOC  CONSUMER  FTC 
ADVOCATES 

4 .110lo, 

FCC 

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

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

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

JOIN N ESDA  A 
AND YOUR LOCAL &  I \ ()le 
STATE ASSOCIATIONS   

Send for more information to: 

NESDA, 1715 Expo Lane 
Indianapolis, IN 46224 
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#1 
!)S0t1--,!)302 

ANSWER: 

Cl 

2/tF 
f 0 67V 

According to the DC voltages; Q1 
is saturated from excessive for-
ward bias. Where is the high base 
voltage coming from? The collec-
tor voltage is lower than the lase 
voltage, so R1 and the collector 
voltage are not suspects. Internal 
leakage of Q1 also is not the 
cause, for the same reasons. Only 
Cl is not cleared. 

Cl is leaky. 

REFER TO PAGE 12 

#2 
.1t11- 10.12 
ANSWER: 

Cl 

0 7V 

According to the voltage drops 
across the R3 emitter and the R2 
collector resistors, Q1 has 0.87 
milliampere of C/E current. This is 
about right for a resistance-
coupled stage. However, the NPN 
Q1 must have the base more 
positive than the emitter to pro-
duce C/E current. Yet, a reverse 
bias of 1.57 is measured, so Q1 
should be cut off. An open R1 
plus C/E leakage might cause 
those voltages, but that's not 
likely. Sync pulses scoped at the 
output proves the circuit is oper-
ating. Therefore, the reversed bias 
is misleading, since it's produced 
by peak-reading 13/E rectification 
of the input video. 

The voltages and circuit operation 
are normal. 

REFER TO PAGE 12 

producto 
Cassette deck cleaner 

Allsop Automatic has introduced 
its 3-at-once cassette-deck cleaner 
designed for any equipment employ-
ing cassettes. The unit cleans three 
areas simultaneously: the deck's 
head; the capstan: and the pinch 
roller. The user inserts it into the 
player. It has virgin wool felts, 
rather than abrasive tapes. 
Suggested list price is $5.95. 

Circle (42) on Reply Card 

Turntable level 
Robins Industries has introduced 

a dual-plane spirit-bubble level to 
allow azimuth and zenith leveling of 
turntables. The T-level consists of 

two over-sized precision levels with 
prominent positioning lines mounted 
at 90 degrees. 

Circle (43) on Reply Card 

Record cleaner 
A battery-operated record clean-

er, model BH-651E, offered by 
Panasonic, uses a rotary brush to 

collect dust from the records sur-
face and deposit the particles in a 
built-in dust box. It has a record 
guide and operates on two AA size 
batteries (not included). 

Circle (44) on Reply Card 

Parts bins 
Kole corrugated bins have angled 

design, plus large front label and 
side data space permitting quick 

•dentification of contents. Con-
structed of heavy-duty fiberboard, 
the bins are available in 88 different 
sizes ranging from 2"x9"x41/2 " to 
24"x20"x12". 

Circle (45) on Reply Card 

Training tapes 
Technicians can learn how to 

repair Betamax videocassette ma-
chines by playing training tapes. 
Sony dealers and authorized ser-
vicers can purchase Betamax Train-
ing Tapes which typically come in a 
series of eight, with each tape 
costing $24. These tapes each play 
for 30 to 45 minutes. Included are 
block diagrams, waveforms, simpli-
fied schematics and circuit theory. 
All tapes show demonstrations of 
how to replace and adjust parts. 
Also, each series of tapes has a 
printed supplement, which has all of 
the major diagrams shown on the 
tapes, plus many that do not even 
appear in the service manual. An 
album case is included with each 
series of cassettes. 

Circle (46) on Reply Card 

Desoldering station 
A controlled temperature desold-

ering station featuring the Magna-
stet closed loop system for protec-
tion temperature and voltage sensi-
tive components, has been intro-
duced by Weller for printed circuit 
board production repair. 
The unit features lighted on/off 

power switch, quick connect/dis-
connect plug and receptacle with 
plug lock, in-line vacuum filter, 
safety iron holder, air pressure 
tubing with fittings, and air control 
foot switch. 

Circle (47) on Reply Card 0 
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70. GTE Sylvania—ECG212H-2, the 
20-page supplement to the 1978 
Sylvania ECG Semiconductor Master 
Replacement Guide, supersedes one 
published earlier this year and 
contains information on 31 new ECG 
devices. Approximately 3,500 indus-
try part numbers also have been 
added to the cross-reference section, 
and separate listings give recom-
mended changes in ECG replace-
ments and deletions from the line. 
The Sylvania ECG line contains 
more than 2,000 solid-state devices, 
which are cross-referenced to more 
than 142,000 foreign and domestic 
part numbers. 

77. Vaco—SD-268, a new merchan-
dising-idea catalog is available from 
Vaco Products. It contains full-color 
illustrations and descriptions of 
Vaco's merchandising displays for 
screwdrivers,  nutdrivers,  pliers, 
wrenches, measuring tapes, fasten-
ers and solderless terminals. In 
addition, the SD-268 catalog con-
tains a full description of Vaco's 

expanded line of super cases, the 
new super tool set, empty tool 
cases and several pouched tool kits. 

101. Jensen Tools and Alloys—A 
152-page catalog lists hard-to-find 
tools for electronic work. Major 
categories of 3,000 tools are: micro-
tools, test equipment, soldering 
equipment, tweezers, screwdrivers, 
cutters, power tools and 36 pages 
featuring tool kits and tool cases. 

102. Mora Corporation—A 4-color 
brochure describes CB accessories 
in 16 pages of photographs, illustra-
tions and detailed specifications. 

103. General Electric Company -
1978 GE Replacement Semiconductor 
Guide includes a cross reference 
information for 36 types of Pro Line 
replacement semiconductors. Also 
in the guide is information on 32 
Japanese original-equipment re-
placement transistors, two industri-
al rectifiers and two TTL-logic 
integrated circuits.  0 
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SERIOUS ABOUT 
YOUR FUTURE IN HOME 
ELECTRONIC SERVICE? 

The Sign of 

Professional 

Service 

... a not  for profit association 
championing  independents'  right 
to compete, and delivering valu-
able  benefits continuously since 
1950. 
NATESA offers low cost group 

insurance, discounts on everything 
from eyeglasses to motor vehicles, 
individual consultation on particu-
lar  problems,  representation  to 
government  and industry at all 
levels and a place to unite to pro-
tect each individual member with 
the strength of all. 
Send this ad with your card or 

letterhead to: 

NATESA. Dept. IS 
5908 S. Troy St. 
Chicago, II. 60629 

ED Membership. S60.00 enclosed. 
As our member premium, please 
send free ... 

0 Practical Business Manual 
- OR - 

0 Service Contract Manual 

Electronic Servicing 
Advertising Sales Offices 

KANSAS CITY, MISSOURI 
Home office, P.O. Box 12901, 
Overland Park, KS 66212; 
Phone: (913) 888-4664 

NEW YORK, NEW YORK 
Chuck Horner, P.O. Box 175, 
Greenlawn, NY 11740; 
Phone: (516) 757-7863 

CHICAGO, ILLINOIS 
Helen Hull, P.O. Box 12901, 
Overland Park, KS 66212; 
Phone: (913) 888-4664 

SAN FRANCISCO, CALIFORNIA 
John MacKay, 703 Market St., Room 1109, 
San Francisco, CA 90403 
Phone: (415) 546-1040 

LONDON, ENGLAND 
John Ashcroft & Co., 12 Bear St., 
Leicester Square, London W.C.2, England; 
Phone: 930-0525 

AMSTERDAM, HOLLAND 
John Ashcroft & Co., John J. Lucassen, 
Sloterweg 303, 1171 VC-Badhoevedorp, 
Holland; 
Phone: 2968-6226 

TOKYO, JAPAN 
International Media Representatives, Ltd., 
2-29, Toranomon 1-chome, Minato-ku, 
Tokyo 105, Japan; 
Phone: 502-0656 
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FREE CATALOG 
HARD-TO-FIND PRECISION TOOLS 
Lists 'Imre than 3000 items  tuveters, wiry 
strippers, vacuu m syste ms, relay tools, optical 

equip ment. tool kits and cases. Also includes ten 
pages  useful —Tirol lips" to aid in tool selection 

JENSEN TOOLS iSC ALLOYS 
12,0 soli ,' peneSe Manta • TE Mpe. AS B p & 

Circle (16) on Reply Card 

IT'S NO PUZZLE 

TO ORDER 

OELRICH SERVICE FORMS 
FOR TY RADIO 82 WAY RA010 SERVICE LEGAL FORMS FOR CALIF FLA, 
UTAN NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG 864 

O ELRICH PUBLI CATI ONS 
4 040 N  N ASH VI LLE AVE  CHICAGO  ILLI NOIS 60634 

Circle (17) on Reply Card 

NEW TUNERS 
NOT universal or customized NOT seconds, 

culls, dogs, or oddballs Only $24.95 for ANY 

new tuner Over 5.000 in stock including Philco 
TT192 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SUPPLY 
4210 N E 28th St, Ft Worth, TX 76117 

ii 

Circle (18) on Reply Card 

ilmarketalace 
Advertising rates in the Classified Section are 35 
cents per word, each insertion. and must be 
accompanied by cash to insure publication. 

Each initial or abbreviation counts a full word 

Minimum classified charge $3.00. 

For ads on which replies are sent to us for 
forwarding (blind ads), there is an additional 
charge of $3.00 per insertion to cover department 
number, processing of replies, and mailing costs. 

Classified columns are not open to advertising of 
any products regularly produced by manufac-
turers unless used and no longer owned by the 
manufacturer or a distributor. 

For Sale 
REPLACEMENT COLOR YOKES-DEALERS ONLY. 
Zenith 95-2501-2532-2638-2667-S-89633 etc. 16.95, 
Magnavox 361380-1 18.95, Sylvania, GE etc. 14.95 
to 19.95. Request for price list on your Letter-
head. David Sims Enterprises, Inc., 665 Jericho 
Turnpike, Huntington Station, N.Y. 11746.12-76-tf 

TV & RADIO TUBES 36c EA!! Free color catalog. 
Cornell. 4221 University, San Diego, California 
92105.  8-76-tf 

ELECTRONIC SURPLUS, CLOSEOUTS, LIQUIDA-
TIONS! Parts, equipment stereo, industrial, 
educational. Amazing values! Fascinating items 
unavailable in stores or catalogs anywhere. 
Unusual  FREE catalog.  ETC0-011,  Box  762, 
Plattsburgh, N.Y. 12901.  6-78-tf 

MOVING TO FLORIDA? TV SERVICE AND RENT-
AL BUSINESS FOR SALE ON FLORIDA'S WEST 
COAST. DOING $40,000-$50,000 PER YEAR. ALL 
REASONABLE OFFERS CONSIDERED, ALSO 
BUILDING  AVAILABLE.  CONTACT:  MR. 
SOTHERN,  1-813-535-2026  AFTER  7 PM  OR 
WRITE: 1834 SUNRISE BLVD., CLEARWATER, 
FLORIDA 33520.  9-78-If 

TUBES-RECEIVING, Industrial and Semiconduc-
tors Factory Boxed. Free price sheet including 
TV, Radio and audio parts list. Low, low prices. 
Transleteronic,  Inc.,  1365 39th St.,  Brooklyn, 
New York 11218. Telephone: (212) 633-2800. Toll 
free: 800-221-5802.  5-78-12t 

T.V. TECHNICIAN AND DEALERS, "INCREASE 
YOUR INCOME" Thousands of dollars yearly! 
"Rent-Lease-Sell TV's." Easy to start or add to 
your present operation. "Guaranteed complete 
basic plan and starter kit" $15.00, or stamped 
envelope will get you free details. Perrys' TV 
Leasing Systems Box 1407 Santa Maria, Calif. 
93456  11-78-3t 

For Sale (Cont.) 
T.V. SALES & SERVICE Business. Same location 
19 years.  Building available.  1039 E.  Marion 
Avenue, Punta Gorda, FL 33950. 813-639-1919 PM 

11-78-31 

TUNER SUB, $19.95, wired, tested, complete 
with batteries and ready to use on tube or 
transistor sets. Tunes all VHF channels. This unit 
is without knobs or cabinet but very compact 
with no wires or controls dangling. Easy to use, 
simply connect set's coax to sub and view 
picture (instructions provided). Only $19.95 and 
we pay shipping or will  ship C.O.D.  ($1.85 
C.O.D. charge). Phone Toll Free 1-800-433-7124. 
MASTER CHARGE and VISA accepted. This is 
not a gimmick. If not COMPLETELY satisfied, 
return within 10 days for full refund. TEXAS 
TUNER SUPPLY, 4210 N.E. 28th Street, Fort 
Worth, Texas 76117.  10-78-3t 

OBSOLETE, HARD-TO-FIND TV and Radio Tubes. 
We have several thousand,  most  in original 
cartons. If it is available, we have it. Send stamp 
for complete list. Same day service. Garrett's 
P.O. Box 2055 San Diego, Calif. 92112  11-78-2t 

SEEKING ORIGINAL JAPANESE TRANSISTORS, 
IC'S,  FET AND DIODES FOR CB,  TV AND 
STEREO REPAIR? See our full page ad in this 
issue for listing of parts and prices. Write or call 
TOLL FREE for our complete list and compare 
prices. FUJI-SVEA ENTERPRISE, Dept. ES, P.O. 
Box 40325, Cincinnati, OH 45240. Nationwide: 
(800) 543-1607. Ohio: (800) 582-1630.  8-78-4t 

COMPLETE COLOR B/W PICTURE TUBE Re-
building Equipment,  neUer used. Phone (212) 
387-2744. 616 Grand St., Brooklyn, N.Y. 11211, 

10-78-2t 

ELECTRONIC TECHNICIAN/DEALER 1966-1978, 
PF Reporter/Electronic Servicing 1965-1978. $35 
each or best offer, plus freight. Moraga TV, 1480 
Moraga Rd., Moraga, CA 94556.  10-78-2t 

TEKTRONIX SCOPE T921, B&K 1077B, Telematic 
tuner subber, Heath Kit 1G-1271, Bell & Howell 
MultMeter 21/2  didget, Heath Kit 1T-121, Heath 
Kit 1G-102, Heath Kit 1M-21, Zenith Test Rig 
800-880 & 85 adaptors, new T.V. Tubes (whole-
sale value $1,012.38), ECG Sem Con (Wholesale 
value $405.00), 1/2  W 5% Res Aprox. 1,000 ea., 
T.V. Poloystyrene cap (sx) aprox. 200 ea., Mylar 
cap (PVC) aprox. 150 ea., Ceramic cap (GP) 
aprox. 130 ea., T.V. Sams from 1,000-1,700 172 
ea., other Sams 65 ea., MOL5W Res aprox. 65 
ea. Will take $2,000.00 for all. Bill Howell, Box 
151-C-4, Choctaw, OK 73020.  Phone 405-390-
8947.  11-78-1t 

TV SALES 8, SERVICE Business in remote 
Oregon community, great hunting and fishing 
area.  Grossed  $120.000  last  year.  Electronic 
Servicing, Dept. 520, P.O. Box 12901, Overland 
Park, KS 66212,  11-78-1t 

WORK AND PLAY IN SUNSHINE T.V. Service 
Business, established 14 years for sale. Good 
reputation. Located in Ventura County, CA. 
Should gross $70,000.00 in 1979 with service 
only. Excellent sales market potential. $15,000.00 
cash, principles only. Call or write for informa-
tion sheet. 111 Corte De Tajo St., Thousand 
Oaks, CA 91360. Call 805/497-8351  11-78-1t 

Education-Instruction 
REPAIR TV TUNERS—High Earnings. Complete 
Course Details, 12 Repair Tricks, Many Plans, 
Two Lessons, all  for $2.  Refundable.  Frank 
Bocek,  Box 3236 Enterprise,  Redding,  Calif. 
96001.  8-76-If 

ADD $12 TO $25 AN HOUR to your business 
income by installing and servicing CB trans-
ceivers and antennas. To find out how you can 
cash in on this additional income, call us toll 
free at 1-800-654-6785 and ask for details on 
Section 2 and 3 of our repair course, or write: CB 
Radio Repair Course, 531 N. Ann Arbor, Dept. 
ES-098, Oklahoma City, OK 73127.  9-78-31 

Business Opportunity 
MECHANICALLY INCLINED INDIVIDU-
ALS—BUILD ELECTRONIC DEVICES 
IN YOUR HOME, GET STARTED IN 
YOUR SPARE TIME. $300 TO $600/WK 
POSSIBLE. EXPERIENCE NOT NECES-
SARY. WRITE  FOR  FREE  LITERA-
TURE. ELECTRONIC DEVELOPMENT 
LAB., BOX 1535A, PINELLAS PARK, 
FLA., 33565. 

8-78-tf 
WANTED FOR CASH! We buy scrap electronic 
parts containing gold, silver, platinum! Immedi-
ate top dollar cash offer by return mail. Ship to: 
American Metals Co., P.O. Box 30009, Dept. ES, 
St. Andrews Branch, Charleston, SC 29407 

11 -78-If 

C.  B.  SERVICES —Make extra  income doing 
LEGAL, HIGH PROFIT, HIGH DEMAND modifi-
cation. Works on all radios. "How to do it" 
Information  packet.  $9.50  Ppd.  Larsen  Elec-
tronics. P.O. Box 82152, Okla. City, Okla. 73148. 

10-78-3t 

TV SALES AND SERVICE, shopping center, 
suburb near San Francisco Bay, seven years. 
Completely equipped including late Dodge van. 
Excellent growth potential. Owner retiring. 
$18,000 buys lease and all. Principals only, no 
shoppers please. Mornings (415) 376-3796. 

10-78-2t 

INVITATION FOR CABLE TELEVISION FRAN-
CHISE The City of Green Bay. Wisconsin, is 
inviting proposals for a nonexclusive cable 
television franchise. Proposals shall be submitted 
in accordance with application forms available 
from the City Clerk. Proposals will be accepted 
until November 30, 1978, at City Hall, Green Bay, 
Wisconsin. Thereafter, applications filed will be 
available for public inspection during  normal 
business hours at the office of the City Clerk. 
Each proposal submitted shall be accompanied 
by a $100.00 nonrefundable filing fee payable to 
the City of Green Bay. Paul G. Janquart, City 
Clerk 100 N. Jefferson Street, Room 101 Green 
Bay, Wisconsin 54301. (414) 497-3626  11-78-1t 

SAVE HUNDREDS: American Made (AGC Option-
al) quality Head-Ends,  V/V,  U/V Converters, 
Camera Modulators. Factory prices. Send $5 00 
(or letterhead) Box 809, Boyton Beach, FL 33435. 

11-78-EOM 

Help Wanted 
EARNINGS OVER $20,000 YEARLY to top outside 
technicians. Qualifications: 15 years experience, 
absolute honesty, non-drinker, non-smoker. 
Benefits:  group hospital plan, paid vacations, 
reimbursement for moving, excellent area to raise 
families, outdoor sports paradise. Send resume 
to American Television, 1032 South State, Orem, 
Utah 84057.  10-78-4t 

ELECTRONIC TECHNICIANS—MOTOROLA, lead-
er in two-way radio communication, presently 
has openings throughout the U.S. for technicians 
and supervisors experienced in the installation 
and maintenance of communications systems 
(two-way, paging, microwave and CCTV). If 
interested in good salary and excellent fringe 
benefits send your resume and geographical 
preference to:  BOB CLENDENIN, MOTOROLA, 
COMMUNICATIONS & ELECTRONICS, INC., 1821 
N. Office Square, Room 200C, Schaumburg, IL 
60196. Equal employment opportunity/affirmative 
action employer.  10-78-3t 

TUNER TECHNICIAN NEEDED to live in Dallas, 
Texas. $7.00 per hour starting wage. Call toll free 
1-800-433-7124.  10-78-2t 

Wanted 
RIDERS  MANUALS  VOLUMES  1-2-3-4-
19-22 & 23, also complete index.  Need also 
plastic Dial Face for 16-122 Philco Radio 
Clarence F. Stevahn P.O. Box 576 Wishek N. 
Oak. 58495  11-78-1t 

Advertiziing Services 
TERRIFIC SWAP OFFERS NATIONWIDE! Next 5 
issues $2 "Electronics Trader", Box 73-ES, Folly 
Beach, SC 29439  11-78-it 
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"General Electric 
is your most complete source 
for general line and industrial 
electronic components. 

Your reputation is our reputation' 
Tube Products Department • Owensboro, Kentucky 42301 

GENERAL Tj-6) ELECTRIC 



There's no waiting 
or turn-around time 
when you bring Zenith 
modules, tuners or 
sub-assemblies needing 
'epair to your Zenith 
distributor. 

Tha:'s bench strength 
for you—as deep, depend-
able, ard easy to draw on 
as any you'll ever know. 

Not only will the faulty 
component be replaced, but 
the replacement module 
will have been up-dated to 
incorporate the latest factory 
technical improvements. 

And it's an over-the-counter 
exchange. You walk out with 
a Zenith factory repaired and 
re-concitioned replacement 
serviced by the same people 
who made the original. 

So it simply makes good 
sense to exchange your modules, 
:Liners, and sub-assemblies with 
:hose from the original source. 

That's with your Zenith 
distributor, of course, for modules, 
:uners and sub-assemblies.., and 
a bench that never quits! 

For your own reputation and In your customers' 
best interest, always specify Zenith exact 
replacement parts and accessories. 

rn 
The quality goes in before the name goes on 

There 
are times 
he'd give 
anything 
to draw 
on a 
bench as 
consistently 
strong, 
deep, and 
versatile as 
Zenith's! 

Notre Dame basketball coach, 
"DIGGER" PHELPS 

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

(2) on Reply Card 


