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Never ask a 
lightweight rotor to do 
a heavyweight's job. 

Selling your customer a lightweight rotor when 
he has a large antenna array just doesn't make 
sense. Especially since you can offer him an 
alternative: the heavy-duty "Bell Series" rotor, 
from CDE. 

Available in both automatic and manual forms, 
this rotor is designed specifically for large, 

heavy antenna arrays... designed specifically for 
unmatched fringe -area reception... designed 
to give your customers the finest color TV reception 
possible. In fact, this is the only 
heavy-duty rotor available. 

We call it the Bell Series because of its 
completely weatherproof, die-cast aluminum 

housing. You'll call it rugged because it has 4 to 
5 times the stalling and braking torque of any other 
rotor! This means any antenna will turn, even 
.ander the most adverse weather conditions... 
and that your customers will get terrific color or 
black and white reception despite high winds 
or heavy icing. Great FM reception too! 

The Bell Series rotor: one -of -a -kind built for 
one -of -a -kind performance! 

cod CORNELL- 
DUBILIER 

Circle I on literature card 
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B&K Model 1450 first and only 
service -designed oscilloscope with 
"intermittent analyzer" and "electronic memory" 
That elusive intermittent ... how many 
hours have you spent trying to locate the 
source of the problem-how much time 
was wasted testing each circuit when you 
could have been doing more productive 
work? Now, B&K know-how and engineer- 
ing genius have come through for you. 

Result ... the intermittent analyzer in 
the Model 1450 Diagnostic Oscilloscope. 
It will tell you if and where an intermittent 
occurs-even without your being there! 
The electronic memory will keep the inter- 
mittent indicator "on" until you return. 
Think of the time and money it saves. 

The easiest to use 'scope ever built, its 
unique screen gives error -free direct read- 
ings of peak -to -peak voltages-it syncs 
automatically at any signal level-easily 
displays color reference signal. Con- 
venient for use as a vectorscope too, all 
inputs and controls are on the front panel. 

Deluxe in every respect, the 1450 is 
another B&K innovation that will make 
your time more profitable in solid state 
and color TV service. Years -ahead 
planning for present and future use ... 
the best -value all-around 'scope you can 
buy. With probe. Net, $279.95 

B&K Division of Dynascan Corporation 
1801 W. Belle Plaine Avenue Chicago, Illinois 60613 

Where Electronic Innovation Is A Way Of Life 
Circle 2 on literature card 

INTERMITTENT MONITOR, Designed to 
supplement the indicators cn the 1450, 
this plug-in monitor can be placed any- 
where in your shop. It flashes and buzzes 
when an intermittent occurs ... and 
projects a professional image to your 
customer. Net, $24.95 

Ammismia 
DIAGNOSTIC 

OSCILLOSCOPE 
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Know why RCA's 
color chassis 
are so easy to 
service? 

Because service 
men like you helped 
us design them. 

First we got their advice, then we designed the whole assembly for easy servicing. 
For example, the chassis give you easy access. You don't have to pull out the chassis 
to get at the high -line voltage connection. Circuits and components on the circuit 
board are clearly marked so you can easily service them. The tuner assemblies are 

simplified for your convenience. And, we set up more test points. They're the kind of 

chassis we think you'd design yourself. Fact is, all our chassis designs are reviewed 
by a representative group of servicemen. And we appreciate their advice. We think 
you will, too-every time you service sets by RCA. RCA 

Circle 3 on literature card 
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ELECTROMC SCANNER 
Labor Costs Included In Warranty 

Philco-Ford is offering its dealers full labor costs for 
the life of warranty under service contracts on con- 
sumer electronic products. 

Robert O. Fickes, chairman of the board and presi- 
dent, has stated that a service contract on color tele- 
vision will be offered dealers at a cost of $25.95 on each 
set, with the suggestion from the manufacturer that 
labor costs be included in the retail price of the product. 

Service under this contract would cover labor for the 
first 90 days of the one-year parts warranty and would 
cover labor for the full two-year period of the color 
tube replacement warranty. Labor costs for the full - 
year parts warranty would be available under a service 
contract at extra cost. 

Similar service contracts will be offered on black -and - 
white television and console stereo. Labor costs are 
already included in the warranties covering Philco- 
Ford's tape recorders, radios and portable phonos. 

Westinghouse has also added labor costs to their 
color warranty. Effective with their 1969 line, Westing- 
house will reimburse dealers or service technicians (at 
retail prices) for 90 -day warranty labor on all color 
receivers. 

New Preset Tuning Includes UHF 

Zenith Sales Corporation's 1969 line of color tele- 
vision receivers includes sets with an exclusive system 
of channel selection that brings to UHF the same easy 

and accurate "click -stop" tuning of VHF. The Ultra- 
matic tuning system is combined with Zenith's auto- 
matic fine-tuning control (AFC). 

The Ultramatic tuning system lets the viewer auto- 
matically select as many as 18 pretuned channels -12 
VHF and 6 UHF-with just the touch of a finger at 
the set or on a remote hand control. The system can be 
programmed to tune any combination of 6 UHF chan- 
nels in addition to VHF channels (2 through 13) 
through a front panel adjustment of the tuner. It can 
tune adjacent channels on either UHF or VHF fre- 
quencies. Also, UHF channels may be preset in any 
desired sequence in the UHF spectrum. Channels can 
be changed in two directions rather than one-to the 
right and to the left-whether the set is manually or 
remotely controlled. Individual tabs identify each of the 
six UHF channels; the receiver may be set to skip un- 
used channels. 

The Ultramatic tuning system is standard in nine 
23" diagonal screen consoles, five of which are com- 
plete with the company's "600" Space Command sys- 
tem of remote tuning. 

Plug -In Transistors In Sylvania Color TV 

New color TV sets recently introduced by Sylvania 
Electric Products Inc. feature plug-in transistors for 
easier servicing. The chassis, which is approximately 
66% solid-state, uses the industry's first plug-in tran- 
sistors. It contains 27 transistors, 23 of which plug-in. 
In addition, there are 22 diodes, an integrated circuit, 
and nine receiving tubes, four of which are multi- 
function devices. 

The unique "plugability" concept is carried through- 
out the entirely new Sylvania chassis. Called the 
"Gibraltar," the chassis has a plug-in tuner cluster, 
plug-in deflection yoke, plug-in convergence section, 
plug-in automatic degaussing section, plug-in speakers, 
and a plug-in remote control unit. 

RCA Introduces '69 Line 

RCA has introduced a 1969 line of 39 color tele- 
vision sets that includes a new deluxe series of nine 
Trans Vista receivers with solid-state chassis and a 
light -weight portable 18" color unit. 

The new color TV line includes 14 sets with prices 
ranging from $10 to $50 under similar models intro - 
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BUS S 
THE COMPLETE LINE OF SIGNAL -INDICATING, ALARM -ACTIVATING 

FUSES AND FUSEHOLDERS 

FOR USE ON COMPUTERS, MICROWAVE UNITS, COMMUNICATION EQUIPMENT, ALL ELECTRONIC CIRCUITRY 

BUSS GLD-1/4 x 11/4 in. Visual -Indi- 
cating, Alarm -Activating. a 

BUSS GBA-'/e x PA in. 
Visual -Indicating. * BUSS MIC-13,32 x 1''/ in. Visual - 

Indicating, Alarm -Activating, 

BUSS MIN -13,32 x 1/ in. Visual - 
Indicating. 

FNA FUSETRON Fuse 13/32 
x 11/2 in. slow -blowing, Visu- 
al -Indicating, Alarm -Activat- 
ing. (Also useful for protection 
of small motors, solenoids, 
transformers in machine tool 
industry.) 

7174 

«ei 

BUSS GMT and HIT holder, 
Visual -Indicating, Alarm - 

Activating. 

BUSS ACH 
Aircraft Limiter, 
Visual -Indicating 

HKA panel mounted holder, 
lamp indicating -signal activat- 
ing, for Ye e 11/4 in. BUSS GLD 
fuse. 

3/r to 5 amp. 

HLD panel mounted holder, visual - 

indicating, for % x 11/4 in. BUSS 
GBA fuses (or GLD fuses) 

3/ to 5 amp. 

BUSS KAZ Actuator 13/32 x 2 in. Sig- 
nal -Indicating, Alarm -Activating Device. 
Use to call attention to the opening of 
a fuse of 50 amp or larger. Can be 
mounted "piggy -back" on large fuse or 
in special block with micro -switch. 
Ask for Bulletin KAFS. 

BUSS Grasshopper Fuse, Visual- 
Indicating, Alarm -Activating. 

BUSS Series 70. Vi- \' sual-Indicating, Alarm - 
Activating. (Used in tele- 
phone and similar applications.) 

Ask for Bulletin 70S -C 

HKL panel mounted holder, 
lamp indicating,fer %a x 1' in. 
fuses. 

HGC panel mounted 
lamp indicating Military 
type FHL12U Single pole for 
13/32 o 1'/a in. fuses. 

E. , P, ) %r od 
, 

HPC-C panel mounted holder, 
visual -indicating, for 13/32 x 

11/2 in. fuses. 

HGB -C panel mounted 
holder lamp indicating Mili- 
tary type FHL11U Single 
pole for '/a x 1%, in. fuses. 

'1 

holderLt \ 
Writefor 

BUSS 

Form 

SFB 

Signal fuse block 
No. 3839 for 13/32 
x 11 in. indicating 
fuse. 

BUSSMANN 

HGA-C panel mount- 
ed holder lamp indi- 
cating Military type 
FHL10U Two pole 
for 1/2 x 11/2 in. fuses. 

\4 
Fi iy`\\r,' 

x,i, ks l'ï 

Signal fuse block 
No. 4178 for % x PA in. 
indicating fuse. 

MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107 

SUPPLIED THE ECONOMICAL WAY .. . 

THRU DISTRIBUTORS 
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duced last June and 22 sets whose price levels have 
been raised approximately $10 to $105 over compar- 
able models of a year ago. The remaining sets are 
priced roughly the same as in the 1968 line, although 
in many cases additional features have been added. 

Also introduced were five black -and -white television 
receivers, all in the 22" diagonal class-two table 
models and three consoles. They join 12 other mono- 
chrome sets introduced as part of the 1969 line last 
March. 

Motorola Expands Warranty 

Motorola has announced the adoption of a two-year 
consumer registered guarantee covering all chassis 
parts, in addition to the color picture tube, on all 1969 
model year Quasar solid-state color television receivers. 

At the same time, the consumer products division of 
Motorola Inc. introduced two Quasar all -transistor color 
television/radio-phonograph home entertainment the- 
aters from which all tubes have been eliminated except 
the picture tube. The remainder of the Quasar color TV 
line is transistorized except for a rectifier tube and pic- 
ture tube. The two 1969 home entertainment theaters 
employ a solid-state rectifier. 

Motorola recently stepped up to two years, without 
charge to the consumer, its guarantee on the color pic- 
ture tube in its Quasar models. The new warranty ex- 
tends this coverage to include all other parts. The 
company previously had a one-year guarantee on chas- 
sis parts, which remains in effect on its tube chassis 
color TV receivers. 

Andrea Offers Home Service Deal 

Frank A. D. Andrea, president of Andrea Radio 
Corporation, has announced that, effective July 1, 

1968, Andrea is offering its dealers 120 -day home 
service on color television receivers, in addition to the 
present 5 -year guarantee on parts, 2 years on the pic- 
ture tube, and 1 year on receiving tubes. 

There will be no increase in the list prices of sets, 
except that the dealer will continue to pay the present 
$7.50 charge for the 2 -year extension on the picture 
tube, plus an additional $12.50 for the new 120 -day 
consumer's home service. In the case of the Theatre 
In The Round, the same charge of $7.50 will apply for 
the picture tube, plus $32.50 additional for the 120 - 
day home service plan. 

All out-of-town dealers will receive the same refund 
so they can service every Andrea set they sell, providing 
they are qualified and authorized by Andrea to do so. 
If not, they will have to engage an independent service 
company to do the job. The new service plan is not 
retroactive. 

Philco-Ford Expands Training Program 

Philco-Ford Corporation has announced the addi- 
tion of 50 technical training representatives to its field 
force in a new program designed to sharpen the skills of 
technicians who service the company's home enter- 
tainment products and appliances. 

R. Harris Hesketh, general manager of Parts and 
Service, said the new technical training personnel will 
be located at service training centers that are being 
established throughout the United States. 

"In the past, we have asked our district service 
managers and supervisors to handle service technician 
training along with their other duties," he said. "The 
new technical training representatives will have full-time 
responsibility for training." 

Philco-Ford has developed an entirely new training 
approach to insure the continuous availability of highly 
competent service technicians, Mr. Hesketh said. 

"We have made a keen appraisal of the service 
technician. We have studied his background, his job, 
his environment and his specific needs. Fortified with 
this knowledge, we are in a better position to intensify 
our efforts and to give him the training and backup that 
will enable him to do a better job." 

"This has resulted in the scheduling of more than 
600 service training meetings in the first five months of 
this year-an unprecedented effort in the U.S. in- 
dustry," Mr. Hesketh said. 

Along with the new training program, Philco-Ford 
is reviewing the diagnostic equipment which the service 
technician can best use in his business. 

"We will have a full range of diagnostic equipment 
at our Service Training Centers to demonstrate to the 
service technicians how they can do a faster and better 
job through the use of proper test methods," Mr. 
Hesketh stated. 

Philco-Ford Parts and Service is working closely with 
a number of vocational schools in providing educational 
packages, inviting local school instructors to attend the 
company's service training meetings, and scheduling 
meetings at schools. 

Dealer and service shop technicians are awarded a 
Philco Qualified Service Technician Certificate when 
they avail themselves of the assistance provided by the 
Service Training Centers, attend local service training 
meetings, use the Tech Data Library Service and 
demonstrate their proficiency. The technician is regis- 
tered at Philco-Ford headquarters and is issued the 
certificate and a wallet -sized identification card bearing 
his name and registration number. 

Dealers and service -only shops that employ Philco 
Qualified Service Technicians and meet other require- 
ments are eligible for appointment as Philco Qualified 
Service Centers. 

Galvin Receives TEA Award 

Robert W. Galvin, board chairman of Motorola, Inc. 
has been chosen by the executive committee of Texas 
Electronics Association (TEA) to be the recipient of 
TEA's second annual award for outstanding contribu- 
tions to the electronics industry, according to an an- 
nouncement from Norris R. Browne, president of the 
Texas group. This award was presented at the 16th 
Annual Southwest Electronics Clinic and Fair in Lub- 
bock, Texas on August 2, 1968. 

TEA Joins NEA 

Norris R. Browne, President of Texas Electronics 
Association (TEA) , announced today that TEA mem- 
bers have voted to join National Electronic Associa- 
tions (NEA) on a local option basis. 

TEA, a state group of local associations formed in 
1951, is comprised of retail sales and/or service dealers 
with executive offices in Fort Worth. 
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Nine -seventy-five buys you a complete tuner overhaul-in- 
cluding parts (except tubes or transistors)-and absolutely 
no hidden charges. All makes, color or black and white. 
UV combos only $15. 

Guaranteed means a full 12 -month warranty against defec- 
tive workmanship and parts failure due to normal usage. 
That's 9 months to a year better than others. And it's 
backed up by the only tuner repair service authorized and 
supervised by the world's largest tuner manufacturer- 
Sarkes Tarzian, Inc. 

Four conveniently located service centers assure speedy 
in -and -out service. All tuners thoroughly cleaned, inside 
and out ... needed repairs made ... all channels aligned to 
factory specs, then rushed back to you. They look-and 
perform-like new. 

TSC 

EFFECTIVE $11/81 

Adl 

DARANTEED 

Prefer a replacement? Sarkes Tarzian universal re- 
placements are only $10.45, customized replacements 
$18.25. Universal replacements shipped same day 
order received. On customized, we must have original 
tuner for comparison purposes, also TV make, chassis, 
and model number. Order universal replacement by 
part number. Send orders for universal and customized 
replacement tuners to Indianapolis. 

Part # 
Intermediate 
Frequency 

AF Amp Osc. Mixer 
Tube Tube Heater 

MFT-1 
41.25 me Sound 
45.75 me Video 

6GK5 6L18 Parallel 6.3V 

M FT -2 
41.25 me Sound 
45.75 me Video 

3GK5 5L18 Series 450 MA 

MFT-3 
41.25 me Sound 
45.75 me Video 2GK5 5CG8 Series 600 MA 

Genuine Sarkes Tarzian universal replacement tuners with 
Memory Fine Tuning-UHF Plug in for 82 -channel sets- 
Pre-set fine tuning -13 -position detent-Hi gain-Lo noise 
-Universal mounting 

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS, 
AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU 

TUNER SERVICE CORPORATION FACTORY -SUPERVISED TUNER SERVICE 

MIDWEST 817 N. PENNSYLVANIA ST., Indianapolis, Indiana 
(Home Office) 

EAST 547-49 TONNELE AVE., Jersey City, New Jersey 
(Under New Management) 

SOUTH-EAST 938 GORDON ST., S. W., Atlanta, Georgia 
WEST SARKES TARZIAN, Inc. TUNER SERVIC E DIVISION 

TEL: 317-632-3493 

TEL: 201-792-3730 

TEL: 404-758-2232 

10654 MAGNOLIA BLVD., North Hollywood, California TEL: 213-769-2720 
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only picture tube analyzer 

that tests all color tubes 

as they should be tested! 

NEW LECTROTECH CRT -100 
PICTURE TUBE ANALYZER 

Does everything . . . you would need all three units of 
the leading competitive brands to equal the perform- 
ance of the Lectrotech CRT -100. No other brand has all 
the features .. 

Line voltage adjustment (to insure all tube voltages are 
correct regardless of line voltage). 
Critical Grid -to -Cathode Leakage is read on sensitive 
meter for greatest accuracy. 
Leakages in all other elements are indicated on neon 
lamp. 
Tests all black and white and all color tubes for leakage, 
shorts and emissions. 
Tests each color gun separately. 
Tests each color gun to a standard set of test condi- 
tions. With variable G-2 voltage, each grid is normalized 
to a reference cut-off voltage. This method is used by 
tube manufacturers and simulates tube performance in 
color receiver. 
Rejuvenates and removes shorts on both color and black 
and white tubes for increased brightness. 
Life expectancy test, predicts remaining useful life of 
both color and black and white picture tubes. 
Continuously variable G-2 voltage for all tubes, present 
and future, including new 15 inch color tubes. 
Complete plug-in cables for easy replacement. 
Complete self-contained black and white socket assem- 
bly. No adapters to lose or cables to break. 
Including Pilot Light. 

Only 8980 net 

/ ONE YEAR WARRANTY 

11 ( See your distributor or write DEPT. PF -8 

JLECTROTECH, INC 
1221 Devon Ave., Chicago, Illinois 60626. 

New EIA President 

Mark Shepherd, Jr., who in two decades rose from 
project engineer with Texas Instruments Inc. to presi- 
dent of the Dallas -based firm, today was elected presi- 
dent of the Electronic Industries Association (EIA) . 

Mr. Shepherd was the unanimous choice of the 
Board of Directors of the national trade association for 
electronics manufacturers at elections during EIA's 
44th annual convention in Chicago. He succeeds two - 
term President Robert W. Galvin, chairman of the 
board and chief executive officer, Motorola, Inc., 
Chicago. 

Long active in EIA affairs, Mr. Shepherd was a 

member of the association's Board of Directors and 
vice president representing the Semiconductor Division 
before his election. Earlier he was chairman of the 
division. 

Yamaha Audio Products Announced 

Yamaha International, Inc., well known in the motor- 
cycle, musical instrument and sports equipment 
markets, has announced their first product offerings 
in the home entertainment market. The products, which 
were first shown at the Consumer Electronic Products 
Show, consist of three music systems and four speaker 
systems. 

Battery Powered Bus 

A new electric mini -bus designed for multi -stop serv- 
ice in downtown areas has been unveiled in Philadel- 
phia. The 12 -passenger Battronic battery powered bus, 
built by Battronic Truck Corp. of Boyertown, Pa., 
demonstrated its capabilities following ceremonies open- 
ing the four -day national convention of the Edison 
Electric Institute. Battronic is a joint venture of ESB 
Incorporated, the nation's largest battery company, and 
Boyertown Auto Body Works, custom body maker. 

After the unveiling, EEI conventioneers had the op- 
portunity to take demonstration rides in the bus be- 
tween downtown Philadelphia hotels. 

The electronic bus is capable of transporting up to 
2000 lbs. of people and cargo at city traffic speeds. Ac- 
cording to James F. Norberg, Battronic vice president, 
the bus provides quite, fume -free, short -route service. 

EEI conventioneers were also treated to rides in 
other electric vehicles. Philadelphia Electric Co., host 

"IP 
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of the EEI Convention, demonstrated its new "All 
Electric Truck," built by Battronic, and its new "All 
Electric Car" built by Electric Fuel Propulsion Co. of 

Ferndale, Mich. ESB Incorporated demonstrated a Bat- 
tronic electric truck it uses to pick up and deliver mail, 
packages and interoffice communications between three 
company locations in metropolitan Philadelphia. 

Mergers and Expansions 

Amphenol Corporation and the Bunker -Ramo Cor- 
poration have announced that the two firms have been 
combined into a new company that will operate under 
the name "The Bunker -Ramo Corporation." 

The new firm will rank well up on the list of the 500 
largest industrial firms in the United States. Had the 

companies been combined in 1967, annual revenues 
would have been in excess of $230 million. Corporate 
offices will be in the Chicago suburb of Oak Brook, 
Illinois. 

John E. Parker, Chairman of the Board of Bunker - 
Ramo, will fill that post with the new company. 
Matthew L. Devine, who had been Chairman of the 

Board and Chief Executive Officer of Amphenol, be- 
comes President and Chief Executive Officer of the new 

firm. 
Sprague Electric Co., North Adams, Massachusetts, 

and Burr -Brown Research Corp., Tucson, Arizona, 
have formed a jointly owned affiliate, Sprague -Tucson, 
Inc. Sprague -Tucson, Iric. will manufacture operational 
amplifiers and other functional electronic circuit mod- 
ules employing both silicon monolithic and thin- and 
thick -film hybrid circuit technologies. 

The E. F. Johnson Company, Waseca, Minnesota, 
manufacturers of citizens -band and business/industrial 
two-way radio communications equipment and elec- 
tronic components, has acquired Omnitronix, Inc. of 

Houston, Texas, for an undisclosed amount of stock. 
Omnitronix is a specialized electronics company which 
designs and manufactures instrumentation systems for 
off -the -shelf delivery as well as special customer re- 
quirements. Their product line includes peak readers, 
power supplies, recorder -testers, telemetry systems and 
auxiliary equipment for chromatographic analyzers, 
most of which are applicable to either manual- or com- 
puter -type operation. 

The Finney Company antenna lab facilities and fac- 
tory production areas are being greatly expanded to 
meet the demands of increased business. The lab 
facilities, now completed, provide considerably more 
area for antenna research and development. 

The plant expansion, now under construction and 
anticipated to be completed in about 30 days, consists 
of an addition to the existing Bedford, Ohio plant 
which will add over 50,000 square feet of production 
area. When complete, the Bedford, Ohio FINCO plant 
will have a total production area of over 150,000 
square feet. 

"The FINCO expansion activities," states Mr. L. H. 
Finneburgh, company president, "reflect our optimism 
for the future of our industry. In fact we are confident 
that in no way are we over expanding and in fact be- 
lieve nearly every square foot of our expanded facili- 
ties will be required to meet the demands of the season 
just ahead." 
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Scoping for Trouble 
The scope is often the only answer 
to seemingly impossible trouble 
symptoms. 

by Robert Heaton 

In routine troubleshooting opera- 
tions, the service technician observes 
the raster, picture and sound to de- 
termine what portion of a television 
receiver is defective. Knowing what 
portion of the receiver produces 
visible or audible effects, the techni- 
cian can usually isolate trouble to 
one or more sections. Most often, 
a routine procedure is selected to 
restore the receiver to normal opera- 
tion for those "common" defects. 

Now, let's consider cases of ab- 
normal and/or intermittent troubles. 
Often, the technician's choice of test 
equipment and its application can 
make the difference in the profit or 
loss column-not to mention pre- 
vention of the frustration caused by 
an "unsolvable" problem. 

TP 

One example of an uncommon 
trouble involved us quite deeply 
with an RCA CTC27 chassis. Our 
selection of the proper type equip- 
ment for testing was the clue to find- 
ing the trouble-for here was an 
instance where ONLY THE SCOPE 
COULD TELL. 

A Logical Technique 

After reading the following symp- 
toms, see if you agree with the pro- 
cedure used to locate the trouble. 

Symptoms: Horizontal sync was 
very critical on fringe signals (slip- 
ping out of lock now and then) ; dur- 
ing reception of local signals, sync 
was solid. Vertical sync was good at 
all times. The solution may sound 
simple at first, but toss in these 
conditions: three technicians have 
previously worked on this chassis 
for this same original trouble, and 
the problem was intermittent! 

Needless to say, several areas- 
IF, video, sync, AGC, horizontal 
AFC and horizontal oscillator-had 
been serviced, and showed visible 
evidence of being "rebuilt" either 
partially or completely. Mass re- 
placement of many components had 
been tried. 

Assuming the circuits were re- 
stored to normal, we elected to start 

SYNC-AGC 
AMP 

H AF CZ 
CIRCUIT 

HOR IZ OSC 

CONTROL 

1i 

4 

AGC 
KEYING 

1- 

CHASSIS 

IN AREA OF HORIZ 
DEFLECTION STAGES 

1 

Fig. 1. Radiation pulse was viewed in several circuits and on the chassis. 
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fresh, using the oscilloscope to help 
find a starting clue. (Incidentally, 
the circuits previously serviced were 
found to be normal.) Let's analyze 
the symptoms before proceeding: 
video, sound, AFC action, and ver- 
tical sync were normal on strong 
or fringe stations. These indications 
eliminated the front-end stages 
as the possible source of the trouble. 
The main symptom we were looking 
for was intermittent, critical horizon- 
tal sync on fringe signals. 

Our Method 

Illustrated in Fig. 1 are simplified 
drawings of the stages with which 
we were concerned, with the key 

(A) Video detector waveform. 

(B) Sync separator waveform. 

Fig. 2. Normal waveforms observed 
when trouble symptom was not present. 

MOVING? 
Don't lose touch .. . 

RECEIVE PFR AS USUAL 
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NEW FIELD EFFECT MULTIMETER 
Here is the revolutionary new approach to circuit testing, the solid 
state Sencore FIELD EFFECT METER. This FE14 combines the 
advantages of a VTVM and the portability and versatility of a VOM 
into a single low-cost instrument. This is all made possible by the 
use of the new space age field effect transistor that is instant in 

action bui operates like a vacuum tube in loading characteristics. 
Compare the features of the FIELD EFFECT METER to your VTVM 
or VOM. 

Minimum circuit loading - 15 megohm input impedance on DC is better than a 

VTVM and up to 750 times better than a 20,000 ohm per volt VOM - 10 megohm 
input impedance on AC is 20 times better than a standard VTVM. The FIELD 
EFFECT METER is constant on all ranges, not like a VOM that changes loading 
with each range. 

Seven AC peak -to -peak ranges with frequency response to 10MHz. Seven zero 
center scales dcwn to 0.5 volt. Five ohmeter ranges to 1000 megohms. DC current 
measurements to 1 ampere. Full meter and circuit protection. Mirrored scale. 
Low current drain on batteries - less than 2 milliamps. Built-in batttery check. 
Unbreakable all -steel vinyl clad case. Optional Hi -Voltage probe adds 3KV, 
10KV and 30KV ranges with minimum circuit loading for greatest accuracy in the 
industry... $9.95. 

Only Sencore offers the FIELD EFFECT METER. 

Ask for it by name at your distributor. 
only $5995 (less batteries) 
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(A) Video detector. 

(B) Sync separator. 

Fig. 3. Spurious signal at horizontal rate appeared in the sync pulse. 

points marked. Since sync was ef- 
fected, the scope was set to produce 
sweep at a horizontal rate, with the 
low -capacitance probe connected to 
the video detector circuit (point 1) . 

The normal waveform in Fig. 2A 
was viewed on both fringe and local 
stations. Likewise, the normal signal 
shown in Fig. 2B was viewed at the 
grid of the sync separator (test point 
2 in Fig. 1) . 

However, normal signals were ex- 
pected at this time because the sync 
was stable and the problem didn't 
exist. Increasing the line voltage and 
applying heat to see if the trouble 
was thermally induced turned out as 
expected-the sync remained stable. 

Next, we decided to leave the 
scope connected to the sync separa- 
tor grid, returned the line voltage to 
normal, and removed the heat lamp. 
Tuning to a fringe channel, the chas- 
sis was left on to "cook" until the 
problem developed. 

When the trouble appeared, the 
normal sync separator waveform 
(Fig. 2B) changed, and a large 
"spike" was visible during horizon- 
tal sync time, as shown in Fig. 3A. 
The horizontal sync pulse in Fig. 3A 
measured 30 volts p -p; the "added" 
spike had an amplitude of approxi- 
mately 10 to 15 volts. This was the 
first clue to the trouble; but where 
was the "spike" coming from, and 
in what circuit was it entering? Mov- 
ing the scope to the video detector, 
we discovered a similar signal at 
that point. The horizontal gain was 
increased to expand the trace for 

a better look at the sync pulse wave- 
form (Fig. 3B). The interference 
was coming from the front end; most 
likely, radiation from some circuit 
was being picked up by the tuner. 
The pulse was occurring at a hori- 
zontal rate; therefore, it must be 
originating in a horizontal stage. 
Coupling between circuit compo- 
nents or leads, or insufficient de - 
coupling were possibilities. Inter- 
mittently, the spike would stop, and 
the horizontal sync would remain in 
lock. The only problem now was to 
find the source of the radiation. 

Radiation of this nature is some- 
times difficult to locate. Radiation 

(A) Grid of horizontal AFC. 

from a high -voltage rectifier tube is 
often picked up by the front end 
and reproduced on the screen in the 
form of vertical bands of hash. Simi- 
larly, radiation caused by a high - 
voltage arc will sometimes cause 
random bright spots in the picture 
or raster. However, these indica- 
tions were not present in the case 
under discussion. 

Moving the scope probe from one 
test point to another finally brought 
us to Test Point 3 (grid of horizontal 
AFC tube) where a 50 -volt spike 
was found (shown in Fig. 4A) . 

Here was the point where the un- 
wanted pulse actually caused an up- 
set of the horizontal sync. The pulse 
was occurring during horizontal re- 
trace time-at exactly the time when 
station sync occurs. 

During reception of fringe signals, 
sync is weak and AGC has the RF 
and IF stages operating at maximum 
gain. Under these conditions, the 
circuits are most susceptible to in- 
ternal radiation and/or noise. The 
oscillator was interpreting the ra- 
diation as a sync pulse. Unable to 
distinguish the difference, the oscil- 
lator was "searching," and loss of 
sync was the result. With a strong 
sync pulse from a local station, the 
radiation pulse was effectively over- 
rode, causing no ill effect to the 
operation of the oscillator. 

When the scope probe was ap- 
plied directly to the chassis in the 
area of the high -voltage circuits 
(point 5), the spike shown in Fig. 
4B was displayed. Checking several 

(B) Spike observed on chassis. 

Fig. 4. 50 -volt p -p spike occured during horizontal retrace. 

14 PF REPORTER August, 1968 

www.americanradiohistory.com



It tells you 
how 12 Delco 

transistors replace 
over 7,500 other types. 

In radios, television sets, stereo systems, tape recorders. 
in cars. In lndustr1. In the hcme. 

Delco DS transistors are actually designed for bolt original 
equipment and replacement use in Gene -al IVo:ors car 

radios (which gives you an idea of their quality). Bu: they're 
capable of replacing over 7,500 o -her type transistors. And vie 

don't have to tell you what that means to inventory. 
Want the new Delco replacement guide'? Drcp us a line. We'll 

send it right out with a free directory of United Delco 
electronic parts suppliers. They have ot.°r DS transistDrs 

in inventory, ready to go. Geld Rsdio, DivislJr of Gene,aI Motors, KaVomo, Inclsna. 

Send for it soon though. 
The best things 

in life may be free, 
but they don't last forever. 

GM 
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The TV technician would have a 
tiresome and unchallenging career 
if there never was an intermittent 
or "tough dog" problem in a color 
TV chassis. But why do they always 
come in truck -loads and seem to 
get tougher each day? Of course, 
the "tough dog" is usually a weak 
or intermittent condition that is quite 
difficult and notoriously hard to 
locate. Repairing the intermittent 
condition takes a lot of patience, 
determination, and sometimes, just 
plain luck. 

To some TV technicians a tough 
problem may mean one or two hours 
of hair pulling. While the next tech- 
nician will take three or four hours. 
Whatever the time involved, it all 
adds up to money in the cash regis- 
ter. Time is a service technician's 
most important tool. 

Many different methods are used 
in locating the toughest TV color 
problems. There are several ways 
to test and isolate a "tough dog" cir- 
cuit. The most practical method 
used by a particular technician is 
the most important one. Sometimes 
the seemingly easiest route may end 
up to be the longest road travelled. 

An Analysis of uncom- 
mon troubles provides 
tips on "tough dog" 
servicing 
methods. > 

With the correct test equipment, 
knowledge, and shop practice, the 
tough problem becomes a lot easier 
to locate. Perhaps some of the fol- 
lowing "tough dog" examples are 
routine troubles for some advanced 
technicians. In any event, let's take 
a look at how ten particular prob- 
lems were handled. 

The Repeater 

An RCA CTC25X color chassis 
displayed no picture-only a white 
screen and sound. In fact, there 
seemed to be several birds within the 
TV cabinet. A "birdie" sound 
usually originates from trouble in 
the tuner or IF stages. 

All tubes were tested and sub- 
stituted in the IF and tuner sections, 
and still the sound chirped away. 
The chassis was removed from the 
cabinet and hooked up to the mock 
repair bench. Again, the screen was 
blank except for a white raster. 

Quickly, all voltages were checked 
within the IF stages. The meter 
indicated 24 -volts on the screen grid 
of the third IF stage. By removing 
the top metal plate covering the IF 

sections, a burned decoupling re- 
sistor was located. R52 (Fig. 1) was 
cracked and split wide open. We 
determined that the 6JC6, third 
IF tube, had shorted and damaged 
the 470 -ohm resistor. Both the tube 
and the voltage dropping resistor 
were replaced. 

Within three weeks the customer 
called and complained of the same 
trouble. Perhaps another tube had 
shorted out in the IF section-we 
hoped. But to our amazement the 
same 470 -ohm resistor was burned 
and charred. 

3RD PIX I -F 

0 6JC6 t5 

245V 

Fig. 1. Resistor R52 overheated. 
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The chassis was removed, in the 
home, and another resistor was in- 
stalled. Taking no chances, C20 
was removed and a 1000 -volt type 
soldered in as a replacement. Maybe 
the 560 -pf capacitior was intermit- 
tent or leaky, and destroying the 
decoupling resistor. After touching 
up the convergence, the receiver was 
buttoned up and worked perfectly. 

About three months, to the day, 
the customer called again and won- 
dered if we could repair a color TV 
receiver. The tone of his voice made 
us begin to wonder-but out we 
went. Sure enough, old repeater was 
sitting there burned to a crisp. 

For the second time, the chassis 
was removed and taken to the shop. 
A quick check of the replaced ca- 
pacitor and third IF tube tested 
normal. Another new resistor was 
installed and the receiver was 
checked while operating on the serv- 
ice bench for one week. 

Perhaps, we should dig a little 
deeper into the chassis. Was it pos- 
sible for L5 to have arced over with- 
in the transformer can? This was 
doubtful, but sometimes even a 
seemingly impossible trouble can 
develop within a color chassis. 

The third IF transformer was re- 
moved from printed -circuit board 
and checked for possible burned or 
shorted windings. This coil seemed 
to be good, except one coil connect- 
ing lug was bent outward within the 
metal can. Checking the same posi- 
tion of the mounted coil, a burned 
arc over point was found along the 
side of the metal can. Here, was the 
original trouble-hiding underneath 
a metal cover. Bending the coil tab 
inward and wrapping plastic tape 
around all coil connections cured the 
repeating condition. 

Dim Picture 

A weak picture problem (RCA 
Chassis CTC19A) is shown in Fig. 
2. With the contrast and AGC con- 
trols fully clockwise, only the out- 
line of a picture could be seen. All 

1ST VIDEO AMP 

vae 6GH8 

1500 

Fig. 2. Increased resistance of R57 
produced weak video. 

video, IF, and RF tubes were 
checked and substituted-still only 
a very weak picture. 

The color receiver was taken to 
the shop, chassis removed, and con- 
nected to the mock up repair bench. 
Well, perhaps we were lucky-the 
same dim picture was there, and at 
least the condition was not inter- 
mittent. 

The symptoms indicated that the 
problem was in the video section; 
but quick voltage checks did not 
provide any clues. The scope was 
employed to trace the signal through 
the first video amplifier stage. 

Perhaps, we had guessed wrong 

on this one. Tracing the signal 
through the delay line to test point 
A, we discovered that the video in- 

formation was very weak. The signal 
was obviously being reduced by a 

defective M9. A resistance check of 

the delay line proved otherwise. 
Then, following the video signal with 
the scope we found the same weak 
signal at test point B. 

Going back to pin 8 of the first 

video amplifier, the signal appeared 
quite normal. The defective com- 
ponent had to be R57. The high - 
wattage resistor had increased to 
200K ohms. 

Now-Compare CRT Color Guns 

AUTOMATICALLY! 

Simplifies Color CRT Tracking Test 
Tests Each Gun in Color or B&W CRT's Completely 

Now, for the first time, you can test CRT color guns for color tracking 
automatically; and exactly according to industry standards. No more 
time-consuming logging of each color gun reading at every setting 
of the G2 control like other testers. 

Only the Sencore CRT CHAMPION has three separate G2 screen 
grid controls just like the color TV itself. A color tracking scale right 
on the meter makes the all-important tracking test easy, fast, and 
accurate. This is most important when claiming credit for a defective 
color CRT. 

The CHAMPION also makes all the standard color and black and white CRT 
tests - short, emission, and life tests. Line Adjust control assures exceptional 
accuracy. An exclusive three step Automatic Rejuvenation Circuit lets you save 
many a faulty black and white tube or 
equalize gun currents in color tubes. Plug-in 
sockets are provided for fast testing and 
easy updating. Rugged vinyl -clad steel case 
has spacious lead compartment. 

CRT manufacturers, set manufacturers, 
distributors, technicians all recommend the 
CR143 CRT tester as the only tester that 
does a complete job. Why not check with 
them before you buy. 

Sencore CR143 - CRT CHAMPION ...$99.50 
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Poor Black and White 
An RCA CTC 16XL color chassis 

produced a very poor black -and - 
white picture with very little color. 
A defect that causes a poor black - 
and -white picture on a color receiver 
can normally be found in the demod- 
ulators, or R -Y, G -Y, and B -Y 
amplifiers. Even one or two weak 
color guns in the CRT can cause the 
same condition. 

The CRT tester eliminated the 
possibility of a weak picture tube. 
The green gun was weaker than the 
red or blue but could not possibly 
upset the black -and -white raster. 

While we were substituting one 
of the 6GU7 amplifier tubes, the 
raster changed from a redish to a 
purple color. Either a broken 
printed -circuit board, a poor socket 
connection, or a defective compo- 
nent was causing the intermittent 
condition. Pushing and prodding 
around on the PC board did not 
provide any clues. However, when 
pushing down on the G -Y amplifier 
tube, the intermittent condition 
would appear. 

Voltage checks were made, but 
all appeared normal. Then, while 
pushing down on the G -Y amplifier 
tube, a low voltage reading was 
found on pin 6 of V21B, the G -Y 
amplifier (Fig. 3) . The normal 
operating voltage on pin 6 was 120 
volts, but now measured 78 volts. 
Also, the grid voltage on pin 7 
dropped from -6 to -2 volts. 

Suspecting R183, the plate load 
resistor, we checked it, but the re- 
sistor measured right on the nose at 
27K -ohm. The supply voltage meas- 
ured 405 volts. One thing for sure, 
32.7 -volts was hiding someplace. 
With V21B removed from the 
socket, the plate voltage increased 
to the total supply voltage. 

When one end of the 27K -ohm 
resistor was prodded, the intermit- 
tent condition showed up. Here was 

220K 

.01 

33000 

G -Y AMP 

B 6GU7 100K 

+6V 6 
01 

meg l8V íß%1i 27K 

Break 

-2V I 

7 

320 

d05V 

TO 

CRT 

Fig. 3. Poor connection at printed -cir- 
cuit board terminal, 

1000R 

M9 

SPARK 

IGAP 

T 001 

405V 

TO RED 

SCREEN 
CRT 

Fig. 4. Shorted silicon diode X14 
caused red screen. 

a bad soldered connection between 
the resistor lead and the PC board. 
The 27K -ohm resistor had a poor 
tinned lead wire which produced a 
poor soldered joint at the connec- 
tion in the printed -circuit board. 

Old Red Eye 

This happened to be a new 1968 
model that was put out on a demon- 
stration loan to a customer. The 
customer complained that the pic- 
ture suddenly went completely red; 
with a completely red screen, both 
black -and -white and color pictures 
were objectionable. 

When sliding the normal service 
switch to the service position, the 
red horizontal line could not be 
extinguished. Both green and blue 
screen controls operated normally. 

REACTANCE CONTROL 

A6GH8 

_L i1 80V 

. 01 

27K 

680Q 

I INTERMITTENT 

fl CONNECTION 

INS IDE OF 

COIL 

I( 

In fact, with green and blue screens 
turned up to match the red hori- 
zontal line the black -and -white grey 
scale was excellent. 

Since the color receiver became 
defective on a Saturday morning, 
the set was left for the customer to 
use over the weekend. The color 
picture was not bad, but could be 
improved. We noticed when the 
color receiver was turned off the 
screen became completely red while 
fading out. 

Monday morning the receiver 
was placed on the service bench, 
another tube subsitution was made 
of the demodulator and -Y amplifier 
sections. In most color chassis a 
change in raster is a result of 
changes within these stages; the 
CRT was checked out for a pos- 
sible weak gun. 

Going back to the symptom; the 
red screen control would not change 
-so the red screen must be causing 
the trouble. Resistance and voltage 
checks were made around the red 
screen control circuit; it checked 
out normal. 

Checking the schematic for pos- 
sible clues, a silicon diode was noted 
in the new -Y amplifier stage (See. 
Fig. 4 ) . All three -Y amplifier 
stages were identical with a diode 
in each plate circuit. Then it dawned 
on me that the trouble could be 
caused by a shorted silicon diode- 

3.58MHz OS C 

B6GH8 

200V 

3 

220 Pf 

47K 

125V 

47K 

3.58 MHz 
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Fig. 5. Deflective coil caused intermittent color. 
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Open a 
Savings Account 

with Sylvania. 

We'll even 
supply your deposits. 

We've minted our own kind of currency. 
Now you can save up for a color TV, a movie 
camera, a set of golf clubs, or even a new 
wardrobe, without putting away a dime. 

Every time you buy 50 Sylvania receiv- 
ing tubes, we give you our special mint called 
"Bright On Target" award checks. The more 
receiving tubes you buy, the more checks 

Circle 12 on lite 

you get. And the more of Sylvania -currency 
you can spend. 

Unlike other award programs our plan 
is not only for big savers. If your needs are 
small and you can only save a couple of 
checks, you still get a chance to make many 
choices from our award catalog. 

The next time you're stocking up on 
receiving tubes, open a savings account with 
a participating Sylvania distributor. It's like 
putting money in the bank without putting 
money in the bank. SYLVANIA 

GENERAL TELEPHONE & ELECTRONICS 
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PIN 7 

OF CRT 

235V 

TP -1 

Fig. 6. Loss of green signal. 

this should have been a real easy 
trouble to locate. 

The silicon diodes employed in 
the color difference amplifier plate 
circuits are small in physical size 
and ar a 100-ua units with a 200 - 
volt rating. Since these small diodes 
were quite new to us, we substituted 
the unit with an original part, which 
placed the color receiver back into 
operation. 

With the blue and green screen 
controls adjusted to produce a fairly 
good black -and -white picture, the 
color flesh tones were not perfect. 
After the new silicon diode was in- 
stalled a greater range of flesh tone 
adjustment was possible with the 
tint control. These same pulse 
clamper diodes are found in all RCA 
1968 color chassis. 

Intermittent Color 

An RCA CTC15 color chassis 
with no color but plenty of color 
fringing on the black -and -white pic- 
ture was delivered to the shop. There 
was sufficient color burst, but no 
color in the picture. Naturally, the 
trouble was isolated to the color 
stages. 

When the 3.58 -MHz reference 
oscillator tube was removed from 
the socket, the screen turned green; 
this indicated the oscillator section 
was performing. After the tube was 
replaced, the color receiver per- 
formed perfectly for three days. 

The chassis was removed from 
cabinet and connected to the color 
mock-up tube. After several hours, 
the color would intermittently drop 
out and then return. When test in- 
strument probes were applied to 
the color circuits the color would 
come and go. 

After several unsuccessful at- 
tempts with the scope and VTVM, 
the intermittent color condition was 
finally traced to the reactance con- 
trol stage (Fig. 5). A voltage check 
revealed (with no color) a -5 volts 

1K 

6JE6A 

Os 6GF7 

6 

TO OUTPUT 

TRANSFORMER 

50 mftl 180 St 

820 

d+ 25 mfd 

820 0 

82 

Fig. 7. Resistance values changed with 
change in temperature. 

on pin 1 of the 6GH8 tube. Then 
the plate voltage bounced back to 
the normal 80 -volts. 

With no color on the screen, a 
quick voltage check revealed 270 - 
volts going into the reactance coil, 
but nothing coming out. By twist- 
ing L31, the intermittent color con- 
dition would come and go. Un- 
doubtedly, the coil connection was 
pulled tight and would break with 
increased heat or jarring of the chas- 
sis. 

A small strand of flexible hookup 
wire was soldered to one end of 
the broken winding and then loosely 
wrapped around the coil terminal 
and soldered. Of course, the whole 
reactance coil could have been re- 
placed, but this was not necessary. 

No Green 

This color problem involved an 
RCA CTC19P chassis that dis - 

FLYBACK 
TRANSFORMER 

DAMPER TUBE 

6DW4 

HOR EFF 

COIL 

850 VOLT BOOST 

played a rather sickly looking b -w 
raster. By collapsing the screen to a 
horizontal line with the service 
switch, a green line could not be ob- 
tained with the green screen con- 
trol turned fully clockwise. A quick 
test of the green gun in the color 
CRT proved it was normal. The 
problem had to be in the G -Y 
amplifier stage. 

Voltage measurements on VI 7A 
indicated all voltages were quite 
close except pin 1, which measured 
70 volts. The voltage on pin 1 

should measure 110 -volts with a 
normal supply voltage of 235 volts. 
Both R161 and R160 were checked 
with an ohmmeter and were found 
to be within tolerance. 

When the G -Y amplifier tube 
was pulled from the socket, the volt- 
age on pin 1 should have equalled 
the supply voltage. This was not 
the case-the voltmeter indicated 
only 120 volts. A voltage check at 
both ends of R160 produced higher 
voltage readings. The loss of 115 - 
volts must be leaking through C120. 
(Fig. 6) . 

Removing one lead from the sus- 
pect capacitor, a leakage check was 
made of C120. Sure enough, the 
.047-mfd capacitor was leaky and 
caused the green color to be missing. 

Vertical Reduced 

A tough dog in an RCA CTC25- 
VA color chassis proved to be a 
real honey. The color receiver would 
run for two or three hours, then the 
picture would pull down one or two 

.068 

405V 

. 022 

. 033 

Fig. 8. Shorted C93, resulted in reduction of high voltage. 

TO 

FOCUS 
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inches from top of the screen, and sometimes the bot- 

tom of the raster would pull up a f1Y11 inch. During the 

house call, the 6GF7 vertical tube was replaced, and 

the screen returned to normal. Both the vertical height 

and linearity controls were adjusted. Everything was 

perfect-or so we thought. 
Two days later, the picture had pulled down from 

the top of the screen-just as before. It looked like 

excessive heat might be involved, so the color receiver 

was operated for four hours before the second call was 

made. Replacement of the vertical tube and rotating 

the adjustments would not fill out the color screen. 

The color chassis would perform on the test bench, 

but when placed in the TV cabinet the trouble symptom 

would reappear. Checking the vertical section,we dis- 

covered that components R108 and R109 appeared to 

run quite warm (Fig. 7) . These two resistors, in con- 

junction with R110, form the cathode circuit of V7B, 

and also a snivet suppression circuit for the horizontal - 

output tube. All three of these resistors were replaced, 

and the color chassis replaced in the cabinet. The ver- 

tical circuit returned to normal. 

Red -Hot Dog 

This particular RCA CTC24 chassis was accidentally 

left on all night, resulting in an overheated flyback. 

After five minutes, the 6JE6, horizontal -output tube 

became red hot. At first, the flyback transformer was 

suspected; then several current checks were made. 

When the receiver was first turned on, the horizontal 

output tube current was only 100 ma; this tube normal- 

ly operates at 220 ma. After three minutes of operation, 

the current began to rise and increased to 350 ma; the 

6JE6 plates were getting red hot. The trouble appeared 

to be in either the horizontal -output, damper, or flyback 

circuit. 
The cap of the 6BK4 voltage regulator tube was 

pulled off to eliminate possible trouble in the voltage 

regulator section. All output voltages were quite low 

after the receiver operated a few minutes. The 850 -volt 

boost voltage measured only 450 volts.. 

A voltage measurement of the grid drive voltage on 

the 6JE6 indicated - 45 volts. When the plate cap was 

removed, the drive voltage jumped to - 55 volts, indi- 

cating sufficient drive voltage. The screen grid voltage 

was normal until the plates of the 6JE6 became red 

hot. 
Before attempting to replace the flyback transformer 

the efficiency coil circuit was checked out. At first, the 

current reading could be changed by turning the slug 

into the efficiency coil. Later on, adjustment of the 

efficiency coil had no effect on the cathode current 

reading. 
Voltage checks were made in the damper circuit (Fig. 

8) . One end of each bypass capacitor was removed 

from the circuit and checked for signs of leakage. 

Capacitor C93 was found to be a dead short. Replace- 

ment of the .033-mfd capacitor placed the receiver back 

in operation. The horizontal -output cathode current 

and high -voltage adjustments were made before the 

receiver was returned to the customer. 

Out of Focus 

The complaint on an RCA CTC24R color chassis 

was poor brightness and width. At first, the screen 

New Dual Purpose 
OSCILLOSCOPE/VECTORSCOPE 

E vcóG.iE 

IICIORSCOPE CORRIDORS OW RIRR 
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1. 
R -Y rtgON -R.Y 

P5148 

NOW - YOU CAN HAVE BOTH IN ONE INSTRUMENT: 

A CONVENTIONAL WIDE BAND OSCILLOSCOPE 

A PROFESSIONAL 5 -INCH VECTORSCOPE 

The PS148 wide band scope is identical in features 

and specifications to the popular Sencore PS127. 

In addition, it provides a vectorscope for complete 

simplified trouble -shooting and alignment of color 

TV chroma circuits. Now, you can view the vector 

patterns as recommended by Zenith or display the 

standard "S" pattern as recommended by RCA. 

Both methods are at your fingertips with the PS148. 

Now, for only $20.00 more than the Sencore PS127, 

and even less than other wide band scopes, you 

can view vectors and still own a deluxe wide bands 

scope for all other work. Why pay 

more? 
Converts at the flick of a switch on rear panel 

from a professional wide band scope to a large 

5 -inch vectorscope. All vectorscope connections 

and controls are located on rear for ease of oper- 

ation and to prevent color demodulator circui 

loading. 

Simplified instructions for using the vectorscope 

in color TV chroma circuits and for troubleshoot- 

ing and alignment are packed with each instru- 

ment. 
Comes with special vectorgraph screen which 

shows exact degree of chroma demodulation; also 

includes viewing hood. 

Use with any standard 10 bar color generator, 

such as all Sencore, RCA, etc. Use your present 

color generator and save money. 

Vectorscope connections on PS148 rear also 

speeds up other work where direct connections to 

the CRT deflection plates are required; such as, 

modulation checks and lissajous patterns for com- 

munications or lab work. 

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

Typical Vector 
pattern 
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Repairing Portable 
Tape Recorders 

Quick -servicing techniques make re- 
pair of these devices a profitable side- 
line. 

by David Held 

Have you been avoiding the serv- 
ice and repair of those portable, 
solid-state tape recorders? If you 
have been turning down these jobs, 
perhaps you should reconsider. It is 
not a difficult job to fix them, and 
there are some other advantages. 
For one thing, there are no service 
calls. People expect to bring them 
in for service and to pick them up 
when they are repaired. Also, busi- 
ness begets business, and you may 
pick up a lot of additional repair 
jobs on AM -FM receivers, auto 
radios, portable radios, portable 
phonographs, etc. It is surprising 

how quickly these small repair jobs 
add up to help pay the rent and buy 
mama that new coat. To add a new 
twist, perhaps you should ask your- 
self, "What else needs fixing?" 

Initial Tests 

When one of these little tape re- 
corders lands on your bench, it is 
a good procedure to ask its owner 
what the trouble seems to be. This 
probably will help you very little 
(or not at all) in diagnosing the 
trouble. On the other hand, this 
opening gambit will endear you to 
the owner, and it may provide you 

Fig. 1. Mechanical assembly of typical small tape recorder. 

with some quaint expressions which 
you can repeat at the next associa- 
tion meeting. 

After you have listened sympa- 
thetically to a description of all the 
symptoms, an examination of the 
power supply is in order. There are 
three principle power -supply con- 
figurations: battery, AC line, or 
some combination of the two. The 
battery -operated models may use 
the same battery (four to six 1 -1/2 - 
volt cells) for powering the motor 
and the amplifier, or they may use 
separate batteries for each of these 
functions. 

It is surprising how often a dead 
or weak battery is the cause of tape - 
recorder troubles. We agree that it 
is a lot of fun to check all those 
transistors, passive electronic com- 
ponents, transport components, etc. 
It makes one feel like a big-time ex- 
pert to be able to do battle with all 
these intricate gizmos. Also, it 
makes one feel very, very stupid 
when, an hour later, the battery 
turns out to be the culprit. 

If the cells are swelled or cor- 
roded, replace them. If not, test 
them. If you have no battery tester, 
a 20 -ohm -per -volt (that's right, 
twenty) meter will do. Probably you 
do not have a meter like this, but it 
is easy to adapt your shop meter. 
Simple shunt a resistor across the 
test leads. A 200 -ohm resistor is 
about right for testing batteries on 
the 10 -volt scale of the meter, a 50 - 
ohm resistor works well on the 
2 -1/2 -volt scale. The value of re- 
sistance is not especially critical; the 
important thing is that you check 
batteries under load. Another meth- 
od of checking the batteries is to test 
them in the recorder with the re- 
corder running. The recorder am- 
plifier will draw about 5 to 10 ma, 
the motor up to 300 ma. 

If the tape transport will run, 
thread the tape, or insert the car- 
tridge or cassette, and attempt to re- 
cord. The recorder probably has two 
speeds, 3 3/4 and 1 7/8 inches per 
second. Speeds of 15/16 and 7 1/2 
ips are available on some recorders, 
and a very few, particularly the 
older, higher -priced models, may 
operate at 15 ips. The higher -priced 
recorders use a speed -selector mech- 
anism, but the less elaborate ones 
use a capstan sleeve which doubles 
the diameter of the capstan. 

Insert the microphone plug and 
actuate the record switch. This 
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switch is usually interlocked to pre- 
vent it from being actuated inad- 
vertently. Some microphones are 
equipped with a switch to start and 
stop the tape transport. If the trans- 
port will not run with the micro- 
phone connected, but will run if it 
is not, suspect this switch. 

If the recorder is one of the low- 
priced models, some flutter, wow, 
and distortion is to be expected. 
Therefore, only a rough check of its 
fidelity is necessary. Simply whistle 
or hum a few bars of Rachmaninov's 
Concerto No. 1 (or some other 
popular ditty) into the microphone 
and observe the recording indicator. 
If the indicator does not operate 
normally, check the microphone. 
Connect it to your scope and whistle 
some more. The output will vary, 
depending on you and the particular 
make of microphone, but an output 
from .02 to 0.1 volt is probably 
normal. 

If the recording indicator operates 
correctly, record for a minute or so 
and play back the tape. Wow and 
flutter are caused by improper speed; 
low output can be caused by a 
faulty bias oscillator; and no output 
can be the result of a bad amplifier, 
if the level indicator is inoperative, 
or by a bad record -play back switch 
if the indicator does operate. Other 
causes of weak or distorted output 
are poor contact between head and 
tape, tape which has been inserted 
with the shiny side adjacent to the 
head, or a magnetized recording 
head. 

If the recorder retailed for less 
than about $50.00, this is the mo- 
ment to introduce the subject of 
economics to your customer. By 
now, you probably have spent 10 or 
15 minutes on the recorder, and un- 
less you have developed a good 
diagnosis, or better yet, you have 
fixed the recorder, you are in danger 
of losing money on the job. Tell 
your customer what you think is 
wrong with the recorder, how much 
time will be required to repair it, 
and what materials will be used. 
Make certain your estimate is high 
enough to cover the job. It is better 
to collect a small fee for the service 
you have performed already than it 
is to run up a big charge which the 
customer will not pay willingly. It 
is easier to collect $3.00 for esti- 
mating the job than it is to collect 
$30.00 for completing the repair of 
a $39.95 recorder. 

Of course, if the tape recorder 
is one of the more costly models, its 
greater complexity may require more 
time for diagnosis of the trouble, but 
because of the greater value of the 
machine, you will be able to charge 
more for the repairs. In any case, be 
certain that the customer is alerted 
to the charges he is incurring before 
you delve too deeply into the re- 
corder. 

Mechanical Troubles 

Probably the most frequent 
trouble with tape recorders is incor- 

rect speed. Either the tape speed is 

too slow or it is not constant. Most 
tape -speed problems can be repaired 
by cleaning or replacing the tape - 
guide assembly, playback/record 
head, drive belt, and drive wheel. 
Check for possible slippage due to 
a worn or cracked drive belt. (Fig. 
1) . Often, you will find spots of oil 
on belts or pulley assemblies. Clean 
all rubber wheels with alcohol or 
cleaning fluid. 

For wow or flutter conditions, 
check for dry pressure rollers. Re- 
move the drive rollers, clean the 

TEST WITH THE BEST 
POCKET-SIZE 
CIRCUIT TESTER 

U -50D 

Meter movement of 35 microamperes, safeguarded by a protection circuit. 
Reading error eliminated by battery sheaths. 
Shunt adapter separately available. 

MEASUREMENT RANGES 
DC voltage : 0.1V 0.5V 5V 50V 250V 1000V (20k Q/V) 
AC voltage : 2.5V 10V 50V 250V 1000V (8k Q/V) 
DC current : 50µA 0.5mA 5mA 50mA 250mA 
Resistance : Range - RX1 RX10 RX100 RX1K 

Midscale - 500 500Q 5k52 50k52 
Maximum - 5kí2 50k52 500kS2 5Mí2 

Volume level : -20'+62dB 
Allowance. ±3% for DC and ohm ranges 

±4% for AC ranges 
Batteries. Two 1.5V dry cells (UM -3 or equivalent) 
Size and weight. 131 x89x41mm & 425 gr 
Accessories available. Shunt adapter 

Clip adapter 
High voltage probe 
Carrying case 

VERSATILE 
MULTITESTER 
501 -ZTRo 

see our data i- 
VSMFI 

Meter movement safeguarded by a sillcondiode protection circuit. 
Standard HV probe. 
Polarity reversing switch. 
Germanium diode rectifier. 
Extended coverage of frequency response (100 kHz). 

MEASUREMENT RANGES 
DC voltage: 0.25V 0.5V 2.5V 10V 50V 250V 500V 1kV 5kV 

25kV (with probe) - 20k i1/V 
AC voltage : 2.5V 10V 50V 250V 1kV - 4k í2/V 

DC current : 50pA 1mA 10mA 100mA 250mA 10A 250mV 
Resistance : Range - x 1 x 10 x 100 X 1K x 10K 

Midscale - 340 34051 3.4k0 34kí1 340kí1 
Maximum - 5162 50k52 500k0 5Mí1 50Mí2 

LI : Maximum - 85mA 8.5mA 850µA 85pA 
LV : Maximum - 3V 3V 3V 3V (25V) 

Volume level: -10ti+22dB +36,- + 50-s, + 62dB 

Allowance. ±2% for DC and ohm ranges 
± 3% for AC ranges 

Batteries. Two 1.5V (UM -2, or equivalent) and one 22.5V 
(BL -015) dry cells. 

Size and weight. 195 x 152 x 85mm & 1100 gr 

For detailed information, write today. 

Universal Enterprises, Inc. 
P.O. Box 25392 Portland, Oregon 97225 
Cable Address : Universal Portland, Oregon 

Test with the Best-Test with a Sanwa 

EMSANWA ELECTRIC 
INSTRUMENT Co., LTD. 

Dempa Bldg., 2chome, Sotokanda, Chiyoda-ku, Tokyo, Japan. Cable: 'SANWAMETER TOKYO" 
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bearings, and put a drop of oil on 
the bearings. Check the bearings of 
the idler and flywheel assembly for 
hardened grease. Wash or clean the 
bearings, and lubricate them. Check 
for correct tension on all tension 
springs; be sure that all springs are 
in place. 

In case the fast -forward function 
is inoperative, check the forward 
tension spring; it may be discon- 
nected or missing. Be sure the idler - 
tension spring is in place. Perhaps 
oil has run onto the take-up idler 
wheel. Check the supply spindle for 
drag or a misadjusted brake. 

If the tape recorder will not re- 
wind, check for a broken or oily 
rewind belt. Perhaps oil has leaked 
onto the motor putty. Also check 
for a slipping clutch; if necessary, 
increase the clutch -tension spring. 

Check the capstan -drive -idler ten- 
sion spring if the transport will not 
function in the play/record posi- 
tion. Check to see that the drive 
pulley engages, and check for a de- 
tective motor. Perhaps there is no 
voltage being supplied to the motor 
connections. Pull the motor pulley 
away from the drive rim, or remove 
the motor belt to see if the motor 
will turn. A motor will make a 
screeching noise if the bearings are 
dry. A chattering noise indicates 
worn motor bearings. A drop of oil 
may remedy the situation; other- 
wise, the bearings, or the entire 
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motor, will have to be replaced. If 
the motor shaft is frozen, or will 
hardly turn, dismantle the motor as- 
sembly and wash the bearings be- 
fore lubricating them. 

Slow or erratic speed in the small 
tape recorders may be caused by a 
glazed motor -drive pulley. Clean 
the pulley, and in difficult situations, 
coat the drive pulley with phono - 
drive liquid. Wipe off excess dress- 
ings that may drip into bearings 
or onto the rubber drive wheels. 
Use a pre-recorded test tape to 
check speed and distortion. 

Excessively worn rubber drive 
rollers also will cause wow or flut- 
ter. Replace worn drive rollers and 
check for possible dry bearings in 
the rollers. Hardened or gummy 
lubricants should be washed out 
and replaced. 

Check the large flywheel pulley 
for signs of oil on its surface. A dirty 
wheel will cause slippage and slow 
speed problems. Also, check for 
dirty or worn pressure pads. 

Cleaning and Lubrication 

When repairing the tape recorder 
use a systematic cleaning method. 
Start at the tape head and clean off 
excessive tape oxide. Do not use a 
metalic screwdriver around the 
play/record head. Clean drive roll- 
ers, tape guides, and pressure pads. 
Check all roller and motor bearings 
for excessive tape -oxide residue. 

VOLUME 

CONTROL 

-2.8V 

Clean the tape -guide assembly with 
alcohol and absorbent cotton. 

Next, clean all pulleys, flywheels, 
rubber drive wheels, and the rubber 
belt. Remove and wash any sluggish 
bearings. Be careful not to get clean- 
ing fluid on plastic components. 

In many cases, the customer will 
have attempted to repair a slow - 
speed problem by oiling every 
moving object. Excessive oiling has 
caused more tape -speed problems 
than it has cured. All of the oil or 
grease must be removed from fric- 
tion -drive assemblies. 

After all surfaces have been 
cleaned, lubricate bearings with 
#20 machine oil. Only a drop or so 
on each bearing is necessary. Apply 
a thin film of nonhardening grease 
to sliding surfaces. Always wipe off 
excess oil or grease from any sur- 
face that has been lubricated. 

Electronic Problems 

If the recorder will neither record 
nor play back, isolate the trouble 
to the head or to the amplifier by 
setting the recorder to playback 
and touching a finger to the "hot" 
lead of the head. If the volume 
is fully advanced, a hum or rush- 
ing noise should come from the 
speaker. If no sound is heard, sus- 
pect either the amplifier, the cable 
from the head to the amplifier, or 
the selector switch. 
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Fig. 2. Schematic diagram of typical low-priced tape recorder. 
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If sound is produced by the above 
test, the head is probably faulty. A 
resistance test of the head should in- 
dicate between about 50 and 450 
ohms. If you need to know the 
exact resistance of the head, con- 
sult either the manufacturer's data 
or the appropriate volume of the TR 
Series of PHOTOFACT data. 

An alternate method of insulating 
the problem is to connect a scope 
to the playback head and observe 
the output from a recorded tape. 
This output is in the order of milli- 
volts, so a high -gain scope is re- 
quired. 

If the head is good, check the 
selector switch and the cable from 
the head; then proceed to the am- 
plifier. Fig. 2 is the schematic dia- 
gram of a typical low-priced tape 
recorder. In the record position, the 
microphone is switched into the in- 
put circuit of the first AF amplifier 
stage. R 1, between the AF ampli- 
fier and driver stage, controls the 
volume. Transformer coupling feeds 
the push-pull output transistors. The 
secondary of the output transformer 
connects to the function switch and 
then to the recording head. The level 
meter is connected to the output. 

During playback, the head is 
switched into the input circuit of the 
first AF amplifier; the speaker and 
earphone jack are switched to the 
secondary of the output transformer. 
On some models, the level meter in- 
dicates the condition of self-con- 
tained batteries. 

The amplifier may be checked by 
either signal tracing or signal in- 
jection, as you prefer. You can use 
a recorded tape for a signal source 
and trace the signal towards the 
speaker, using a scope. Alterna- 
tively, a signal source such as a pen- 
cil -type harmonic generator may be 
used to inject a signal at the output. 
Then work "backwards" towards 
the head to find the faulty circuit. 
If you are servicing a stereo re- 
corder, signal from one channel may 
be used to check the other channel. 

If solid-state stages are intermit- 
tent, be very careful not to shock 
an intermittent component into op- 
eration. This is especially true if the 
faulty component is an intermittent 
transistor or an electrolytic coupling 
capacitor. Intermittent transistors 
can be shocked into operation by an 
injected signal or by an in -circuit 
transistor tester. Always apply the 

It costs you 
less to repair 
a tuner than 
to buy a new 
one. Right? 

Wrong! 
Figure it out. Repairing costs about $9.75. New tubes cost around 
$3.00. Now add your time and cost for packing and shipping to 
say nothing of the money you're out while waiting for it to be 
returned. (And who pays for your call back if another part of the 
tuner fails.) A brand new SC Super Arbor Preset Tuner with mount- 
ing brackets and tubes costs $12.95. And you can pick it up in 
whatever time it takes you to get to the distributor -5, 10, 15 min- 
utes. You get a new tuner warranty -1 year from date of purchase. 
The new tuner costs you less in time and money. Your customer 
gets a brand new tuner instead of a used one. Everybody's happy. 
Right? Right. Available at your parts distributors. 

Factory aligned SC Super -Arbor Preset 
Tuners fit like O.E.M.'s because they are 

O.E.M.'s (Preset Height 4.58" max. to top 
of tubes-Length 3.61" max.-Width 2.50" 
max.). Shafts have extended flats. Simply 

cut to proper length. There's a direct UHF 
plug-in for fast replacement on 82 -Channel 

sets, a universal mounting, pre-set memory 
fine tuning, outstanding oscillator frequency 

stability and 13 -position Detent Turret 
Switch for positive lock -in tuning. 

Customized replacements available 
for only $5.00 additional. 

MODEL 
13 Position Switch SBR-250 I SBRS-252 SBR4S-251 
Antenna Input 300 ohms balanced to ground 
Intermediate 

Frequency 
41.25 me sound 
45.75 me video 

RF Amplifier Tube 6HQ5 2HQ5 3HQ5 
Oscillator -Mixer 

Tube 6GJ7 5HB7 5GJ7 

Heater 6.3 volts 600 ma 450 ma 
B Plus 125-145 volts dc 

It Standard Components 
DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC. 
2085 North Hawthorne Ave. Melrose Park, Illinois 60160 
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injected signal to the collector ter- 
minal and then to the base element. 
Sometimes, when the injected signal 
is applied to the base element, the 
transistor will start to function. Re- 
move a suspected transistor and 
check it with a transistor -beta tester. 
Sometimes, an intermittent transis- 
tor will "fault out" if you apply 
cold spray mist or heat it with a 
soldering iron. 

Low volume or distortion may be 
caused by a loss of capacitance in 
one of the small electrolytic coup- 
ling capacitors, or by a change of 
resistance in a bias or emitter re- 
sistor. Distortion also can be caused 
by the recording tape not being 
snug against the recording head. 

In some small tape recorders, 
only a PM magnet is used to erase 
the previous recording. Other mod- 
els contain a smaller erase head with 
a fixed DC bias. In the larger mod- 
els, the bias and erase oscillator 
supplies a fixed AC voltage to the 
erase heads. 

A defective erase head will pro- 
duce cross -talk in the next record- 
ing. The head may erase only part 
of the previous recording, or it may 
be completely inoperative. To 

check the erase head, record a small 
segment of new tape. Rewind the 
tape and set the tape recorder in 
the record position a second time. 
With the volume control set to ex- 
treme minimum position, let the 
tape make a second recording pass. 
Check to see if the first recording 
has been cleared. 

To check the erase head, take a 
resistance reading of the erase head 
and check for the presence of an 
erase voltage. If a PM maget is 
used as an erase head, be sure the 
magnet is in contact with the re- 
cording tape. Remember that there 
are two erase heads in stereo models. 
In case one stereo channel is not 
erasing, simply switch erase heads 
to determine whether it is the head 
or the erase circuit which is de- 
tective. 

All but the very cheapest re- 
corders use some method of bias- 
ing the tape while it is being re- 
corded. In the better recorders, bias 
is supplied by the bias oscillator, al- 
though less expensive recorders use 
a DC bias current through the re- 
cording head. Failure of the bias 
oscillator will cause the amplitude of 
the recording to be very low. A re - 

THE BEST ANTENNA INSTALLATIONS START WITH .. 

QUALITY 
MOUNTING ACCESSORIES 

THE MOST COMPLETE LINE IN THE INDUSTRY 

cS6a'i 

iti. 
a AVAILABLE IN: 

2 ft. 5 ft. 
21/s ft. 71h ft.' , 

,e, 
3 ft. 10 ft.' 

'Exclusive swing -lock feature 
permits mast to be placed in 

sockets from side of tower 

>tf' HEAVY-DUTY / TUBULAR / TRI -POD 

ROOF TOWERS 
Pre -assembled, individually boxed, 
opens like an umbrella. 
Gold baked enamel or Hot -Dip gal- 
vanized 11/4" OD steel tubing. 
Exclusive adjustable slide permits 
tower feet to fasten directly to non- 
standard spaced rafters, on peaked 
or flat roofs. 

For masts up to 11/2" OD. 

Roof sealing pitch patches, all hard- 
ware, 2" lag screws supplied. 

SEND FOR CATALOG SHEET 

AT SOUTH RIVER QUALITY IS OUR MOST IMPORTANT PRODUCT 

SOLD THROUGH DISTRIBUTORS 

SOUTH RIVER METAL PRODUCTS CO., INC. / SOUTH RIVER, N. 1.08882 

cording made with another mach- 
ine will play back at normal volume. 

Service Adjustments 

The height and azimuth adjust- 
ments should be made after replac- 
ing a new playback/record head. To 
check the height adjustment, load 
the tape recorder with a 1 -kHz test 
tape. Connect a VTVM or scope to 
the voice -coil terminals of the speak- 
er. In case the tape recorder is a 
stereo model, be sure you are on 
the correct channel. Advance the 
volume control until the VTVM is 

at center scale. Then adjust the tape 
head up and down for a maximum 
reading on the meter. 

For azimuth adjustments, insert 
a 6 -kHz test tape in the recorder. 
Use a VTVM or scope connected 
across the voice coil for an indica- 
tor. Rock the tape head back and 
forth with the azimuth -adjustment 
screws for maximum output. 

To check the heads for residual 
magnetism, connect a VTVM 
across the speaker voice coil. Turn 
volume and tone controls fully 
counter -clockwise and depress the 
play button. With no tape in the 
recorder. notice the reading on the 
VTVM. Load a blank tape and 
depress the play button. Check the 
reading on VTVM; if there is a 
noticeable increase in reading, the 
head should be demagnetized. 

Before demagnetizing the tape 
head, place a layer of andesive tape 
over it to prevent scratches. It is 
always best to demagnetize the 
heads after any tape -recorder repair. 

Summary 

In order to repair the low-priced 
recorders at a profit, it is important 
that you diagnose troubles quickly 
and accurately. Otherwise, the repair 
bill may equal or exceed the cost of 
the recorder. In servicing these 
small recorders, always look first for 
obvious problems: bad battery, 
loose battery connections, tape not 
threaded properly, "cockpit troub- 
les," oil on pulleys or belts, etc. 

As soon as you have developed 
a "working diagnosis," give the cus- 
tomer an estimate of the repair cost. 
By using a logical sequence of test- 
ing, repairing, and adjusting these 
small recorders, you can service 
them at a profit and, at the same 
time, build up a backlog of po- 
tential customers for your other 
services. 
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DC VOLTAGES taken with VTVM-no color signal 
input. *Indicates voltage taken with color -bar in- 
put-see "Operating Variations". 

.01 7016 

BUNKER 
P1ATE 

CLAMP DIODE 

*290V 

BK KINE 
BIAS 

1K 

1K 

LAMP 01001 

ID 

1K 

CLAMP DIODE 

6.8K 

*172V 
I68V 

Difference 

Amplifiers 
with diode clampers 

BLUE CRT GRID 

t174V 
169V 

GREEN CRT GRID 

í170V 
169V 

RED CRT GRID 

315V 

V15 35V 7875- LC 

W6 100V 78 IC 

WAVEFORMS taken with wide -band scope, TV con- 
trols set to produce normal color -bar pattern. LC 

(low -cap) probe used to obtain all waveforms. 

Normal Operation 

Major changes in difference amplifier-matrixing cir- 
cuits of RCA Chassis CTC31 include: common cathode 
matrixing resistor no longer required, individual cathode 
resistors used; G -Y signal obtained by sampling por- 
tion of output at plates of B -Y and R -Y amplifiers; 
horizontal retrace blanking now accomplished in video 
circuits, difference amplifier cathodes no longer pulsed; 
clamp diodes for DC restoration at picture tube grids 
allows AC coupling of demodulator, difference ampli- 
fier, to CRT grid circuits for more flexible design. AC 
coupling of stages prevents grids from responding to 
absolute DC level of either demodulator or amplifier 
stage. Ideally the CRT grids should respond only to DC 
content of chroma information, not voltage changes 
caused by tube drift, etc. Clamp diodes reset operating 
point of CRT grids to same reference level as demodu- 
lators during each horizontal retrace. B -Y circuit func- 
tions as follows (G -Y and R -Y similar) : B -Y informa- 
tion is coupled through C3 to blue CRT grid; during 
horizontal trace DC level of grid varies according to 
B -Y content, right-hand plate of C3 receives current 
through R7,-DC grid voltage changes; during re- 
trace negative pulse (from blanker plate) is applied to 
X1 cathode,-X1 conducts returning grid to operating 
point set by kine bias control; at same time blanker 
cuts off second bandpass amplifier removing signal 
from demodulators and setting them to their operating 
point. Effectively. chroma information, developed in 
demodulators, is DC coupled to CRT grids. CRT bias 
operating point is established by varying horizontal 
pulse amplitude with kine bias control. CRT grids are 
clamped to blanker plate through control during re- 
trace only. 

Operating Variations 

Points A and C are at same DC potential 
A, B, C as respective X and Z demodulator plates. 

B -Y and R -Y information coupled 
through coils to block 3.58 -MHz signal from difference 
amplifiers. Only DC variations is slight rise with color 
signal input. Point B shows similar change. 

Three individual amplifiers are similar- 
V1, V2, V3 use same components and same values- 

little voltage difference at comparable 
points and only slight change between no signal and 
signal conditions. 

DC voltage varies somewhat according to 
G R1 (kine bias control) setting (290V at 

minimum, 300V at maximum) but pri- 
mary function is to control blanking pulse amplitude 
coupled to clamp diodes. Amplitude near 150V p -p at 
minimum control setting, 100V at maximum. 

W1, output of Z demodulator (B -Y), 
Wave- varies from zero to about 12V p -p ac - 
forms cording to color level control setting. 

This causes W4 (blue CRT grid) amplitude variation 
of 0 to 140V p -p. Other waveforms show similar varia- 
tion: W3 (X demodulator output) from 0 to 14V p -p, 
W6-0 to 130V; W2 (G -Y obtained by sampling V1 
and V3 outputs) from 0 to 3V p -p, W5-from 0 to 
45V p -p. Amplifier grid waveforms similar to W1, W2, 
W3-signal at plates similar to W4, W5, W6. Tint 
control varies content of waveforms-changes phase of 
individual color signals. 
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SYMPTOM 1 

Symptom 
Analysis 

Blue Missing 
Red and Green Normal 

C 1 Leaky 

(Coupling Capacitor-.01 mfd) 

B -W picture OK. Blue missing from color programs- 
known blue portions of picture now green-normal 
tint control action missing-flesh tones not "purplish" 
at one extreme. Generator pattern confirms symptom- 
red and green OK but blue poor. 

Waveform Analysis 

Waveform at D, blue CRT grid, 
explains loss of blue-amplitude 
only about 10% of normal 100V 
p -p --content is poor and ampli- 
tude insufficient to drive CRT 
grid. W 1 (B -Y input to difference 
amplifier stage) with symptom 
present (second waveform) com- 
pared to normal W1 (third wave- 
form) . Also shows definite trou- 
ble-content poor and amplitude 
low -normally around 8V p -p, 
now only 2V. Waveform analysis 
inconclusive - indicates reason 
for loss of blue but does not iso- 
late trouble. 

Voltage and 
Component Analysis 

vl 
*47V 

46V 

*6.2V 

9 

*5.5 v l8 
5.4V 

Waveform analysis points to demodulator section but 
DC voltages isolate to difference amplifier stage. V 1 

voltages give good clue to trouble; grid measures 6.2 
V and is positive with respect to cathode (now 5.5V, 
normal 3.2V) . Plate voltage is low- normally near 
150V. Relatively high resistance leakage (150K) of 
C 1 upsets V 1 bias and causes loss of blue. R4 and R6 
can be damaged. Open C1 causes similar symptom but 
different troubleshooting procedure-W1 normal-VI 
voltages normal-but no W4. 

Excessive Brightness 
Both B -W and Color 

R24 Increased in Value 

(Blanker Network -6.8K) 

SYMPTOM 2 

Symptom 
Analysis 

Symptom may be continuing type-screen and kine 
bias controls require constant adjustment over period of 
time-some color but little video information at mini- 
mum brightness-focus lost (blooming) if control is 
advanced. Color -bars show but little video signal. 

Waveform Analysis 

Although not shown, all chroma 
waveforms are of proper ampli- 
tude and content. Blanker plate, 
source of clamp pulse (first 
photo), is negative going with 
normal amplitude of about 300V 
p -p. Waveform at center -tap of 
RI (kine bias control) is only 
70V p -p. Normally control varies 
pulse amplitude from 100V p -p 
(maximum bias) to 150V p -p 
(minimum bias). Waveform anal- 
ysis shows insufficient negative - 
going horizontal pulse at diode 
cathodes for sufficient clamper 
action. 

*247V *249V *244V 
240V 240V 240V 

O O O 

BIANKEBrUIE NOV 11115^ LC 

POW G 15U' 1875- LC 

Voltage and 
Component Analysis 

DC about 75V higher than normal at all three CRT 
grids-with or without signal-DC at point G near 
normal. Clamp diodes can not conduct during trace 
(170V at anode, 290V at cathode)-they conduct 
during retrace when negative going blanker pulse 150V 
p -p combined with 290V DC level results in 140V 
potential at cathodes. Pulse amplitude now insufficient 
-diodes do not reset CRT grids to proper operating 
point. Grid voltages tend to rise toward 400V source 
potential through R21, R7, R15, and R22. 

Best Bet: VTVM for voltage and resistance measurements. Best Bet: VTVM; then scope. 
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SYMPTOM 3 

Symptom 
Analysis 

Red Weak 

B -W Background Tinted Red 

R19 Increased in Value 

(Cathode Load -470 ohms) 

Reds seem much weaker than greens and blues on 
color programs. Level and tint controls operate but 
impossible to get proper flesh tones. B&W background 
is reddish-screen control adjustment corrects-but 
then red is lost completely on color programs. 

Waveform Analysis 

W6, at point F (red CRT grid) , 

only 30 volts p -p compared to 
normal 100V-content is poor. 
Waveform at V3 plate similar in 
amplitude and content. W3, X 
demodulator output or R -Y in- 
put to difference amplifier stage, 
shows good content-amplitude 
is high, due to increased color 
level control setting. While not 
shown, waveform at V3 grid is 
similar to W3-as it is normally. 
Waveform analysis isolates trou- 
ble to V3 circuitry. 

Voltage and 
Component Analysis 

*0V 

V3 

*330V 
325V 

9 

*21V18 
20V 

Extremely high plate voltage (normally 144V, now 
330V) along with comparatively high cathode potential 
pretty well isolates trouble. Symptom might be present 
after replacing defective V3. High resistance cathode 
load upsets V3 bias-reducing R -Y drive signal at CRT 
grid. Increased R4 causes loss of blue, R13 loss of 
green. Extremely high plate voltage allows C9 to charge 
to higher voltage-X3 clamp diode resets grid to proper 
operating point but potential rises during trace causing 
red background on black -and -white picture. 

Best Bet: Scope isolates; VTVM locates. 

Green Screen 

Both B -W and Color 

X2 Open 

(Clamp Diode-G-Y) 

SYMPTOM 4 

Symptom 
Analysis 

First symptom may be loss of raster at normal to high 
brightness control settings-at minimum, screen is green 
and little out -of -focus. Turning green screen control to 
minimum produces b -w picture with green background 
or color program with incorrect colors. 

Waveform Analysis 

W5, at green CRT grid, shows 
slightly high amplitude (normal 
35V p -p, now 50V) and informa- 
tion appears slightly distorted. 
Amplitude at input to stage (W2) 
also slightly high (4V p -p versus 
2.5V ) . Other inputs (W l -W 3 ) 

and output (W4 -W6) also about 
40% high. No high amplitude 
negative going blanking pulse in 
CRT grid drive waveforms since 
blanking is accomplished in 
video circuits instead of differ- 
ence amplifier cathodes. 

*170V *288V *171V 
769V 305V 170V 

O O O Voltage and 
Component Analysis 

Key voltage at green CRT grid-now measures 288 
Volts DC-over 100 volts more than normal. Other 
grids at normal potential. With X2 clamp diode open, 
green grid is not reset to proper bias point during each 
horizontal retrace but instead is free to rise towards 
400V source voltage potential through R15, R21. Ex- 
cessive voltage at green CRT grid upsets picture tube 
circuits as well as video and high voltage sections-re- 
sulting in possibility of several different symptoms in- 
cluding loss of raster. 

Best Bet: VTVM and component substitution. 
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Symptom 5 

Symptom 
Analysis 

Red Screen 

Both B -W and Color 

X3 Shorted 

(Clamp Diode-R-Y) 

Black -and -white picture with red background obtained 
by adjusting brightness and contrast controls. Red is 

predominate color in color programs. Tint control has 

little effect since red is only color. Color level controls 
amount of red-other colors hardly noticeable. 

Waveform Analysis 

W4 (blue CRT grid-shown) 
and W5 (green-not shown) 
near normal. Overall amplitude 
of W6 (red CRT grid) slightly 
high (120V p -p, normal 100V) . 

Chroma portion near normal 
100V but abnormal negative go- 
ing pulse at horizontal rate in- 
creases overall peak -to -peak read- 
ing. Logical source of pulses, 
point G-waveform here very 
similar to W6-direct coupling 
between point F (red CRT grid) 
and G (blanker pulse input to 
clamp circuits. 

Voltage and 
Component Analysis 

*220V *285V *208V 

O 
270V 202V 

All CRT grids measure high-red much higher (285V) 
than others. Kine bias normally varies grid voltages 
from above 170V to 220V DC (minimum bias)- 
should be maintained only high enough for proper 
color temperature adjustment. With X3 shorted red 
CRT grid operates at DC level of point G-grid is 
not reset to proper operating point during each re- 
trace. R -Y chroma signal coupled to X1 and X2 
cathodes upsets bias at points D (blue) and E (green) . 

Spark type capacitors protect diodes from CRT arcing. 

Blue Screen 

During Warmup 

X1 Leaky 

(Clamp Diode-B-Y) 

Symptom 6 

Symptom 
Analysis 

When set is first turned on black -and -white background 
is blue-predominate color in color picture is blue. As 
set warms up (15-30 minutes) symptom disappears. 
Resetting screen controls when set just turned on 
remedies trouble but then blues lost after warmup. 

Waveform Analysis 

All CRT grid waveforms appear 
normal in content and amplitude. 
Negative going pulse occuring 
during retrace is observed in W4 
(blue grid) if close comparison 
with normal waveform is made. 
While not shown, waveform at 
point G is 10 to 15 volts below 
normal 150V p -p, hardly reduced 
enough to cause suspicion. Wave- 
form analysis only confirms what 
is suspected in symptom analysis 
-trouble in CRT DC bias net- 
work rather than chroma signal 
circuits. 

*215V *185V *185V 
O198V Voltage and 

Component Analysis 

Key DC voltages are at points D, E, and F (CRT 
grids)-blue grid about 45V high-others only about 
15V. With leaky X1, blue grid bias is held at constant 
DC level (some portion of voltage at point G) rather 
than being reset during each retrace. Internal resistance 
of X1 is rather low (150K) when cold-after warmup 
resistance returns to near normal-and proper clamp 
action returns. Clamp diodes are rated 200 piv. C .3 
amps. Working knowledge of circuit quite helpful in 
troubleshooting intermittents. 

Best Bet: Scope, then VTVM will solve. Best Bet: VTVM and can of freeze spray. 
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The best TV deserves 
the best antenna! 
Install a Zenith Quality -Engineered Antenna! 

Model 973-94 
designed for far fringe areas 

Exciting Surprises 
for You- 

and Your Family! 
Fun for all! 

Get the details 
at your Zenith 
Distributor's 

Parts Department. 

These features help a Zenith outdoor antenna pro- 
vide the superior reception that makes for satisfied 
customers: 

Capacitor coupled cap -electronic VHF dipoles. 
Tapered UHF grid driver. 
Staggered square UHF directors. 
Low -impedance, triple boom construction. 

You can choose from twelve all -new Zenith VHF/ 
UHF/FM or VHF/FM antennas. All are gold color 
alodized aluminum for better conductivity, greater 
corrosion resistance and longer service. 

Ask your Zenith distributor for a free technical man- 
ual. He has charted the reception characteristics of 

your area, so he can recommend the best antenna 
for each installation. 

/. 
ÌI10 

ó 1918 1968 t 
71, 

BEST YEAR YET TO SELL THE BEST 

The quality goes in before 
the name goes on 
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How Well Are You Equipped? 

Up-to-date schematics, technical books 
and magazines are as necessary to suc- 
cessful servicing as proper test equip- 
ment. by Phillip Kennedy 
Are you able to service elec- 

tronic equipment in an efficient and 
thorough manner? All electronic 
service technicians should be able 
to give an affirmative answer to this 
question. In recent years, however, 
this has become increasingly diffi- 
cult. The widespread use of solid- 
state and other sophisticated cir- 
cuitry has, so to speak, separated 
the men from the boys. 

Much of the service industry has, 
for some time, been concerned with 
presenting a professional image to 
the public. But to survive in this 
business today, a complete profes- 
sional approach is essential. Just 
how, you may ask, do we go about 
accomplishing this? Tossing away 
the traditional uniform and donning 
a white shirt and tie is certainly not 
enough. In this field, or any other 
professional field, a man's knowl- 
edge and his ability to use it makes 
him a professional. 

Most of us in the electronic serv- 
icing field today have had some 
formal training. The day for the 
television serviceman who "just 
picked it up" is none too quickly 
drawing to a close. These people 
must either equip themselves with 
the necessary theory and knowledge 
or find another field of endeavor. 
It is not enough, however, just to 
have a good background in elec- 
tronic theory. Like the athlete who 
must constantly condition his body, 
the professional must condition his 
mind with the knowledge of his 
field. 

After the technician has com- 
pleted his formal training, it is up 
to the individual to continue his 
education and keep up with the 
advancements of the industry. Most 
of us have received our fundamen- 
tal training from a resident technical 

school or perhaps through a corre- 
spondence school. In either case, 
this training consisted of a well - 
planned and programmed course of 
study. However, to continue our 
training and keep our technology 
current, most of us must rely upon 
the self -study method of training. 
The subject matter and pace of such 
a training method will be deter- 
mined by the needs and ambitions 
of the individual. In this article we 
will attempt to help the reader 
determine the areas where study 
may be needed and how to obtain 
the necessary reference material. 

As electronic service technicians, 
we should be able to recognize a 
symptom of an undesirable condi- 
tion and associate it with a partic- 
ular malfunction of a circuit. A good 
technician may be able to take this 
approach to a circuit that is familiar 
to him, but he also may waste a 
good deal of time on a new circuit 
that is unfamiliar. Whenever he en- 
counters these new circuits, the tech- 
nician should attempt to learn the 
function of the various components 
of the circuit and the dynamic func- 
tion of the circuit itself. Sometimes 
he will be able to accomplish this 
with a brief study of the schematic. 
There will be times, however, when 
this will require research and review 
of the basic type of circuit involved. 

Many technicians, for instance, 
have difficulty troubleshooting sweep 
circuits because they really do not 
have a complete understanding of 
their operation. Others may have a 
weak background in the operation 
of AGC, AFC, sync, chroma, or 
other circuits. Too often they rely 
strictly upon the component -substi- 
tution method of troubleshooting to 
locate a defective part. The profes- 
sional approach would be to take 

the associated voltage and resistance 
readings and to observe the perti- 
nent waveforms of the circuits in 
question. The technician should then 
assemble this information into a 
logical pattern and attempt to 
deduce the source of a particular 
defect through sound reasoning. 
Obviously, to do this in a quick and 
efficient manner, a thorough knowl- 
edge of the circuits involved is 
essential. 

A few years ago there were com- 
paratively few circuits in common 
use in radio and television receivers. 
But, with the coming of color, solid- 
state circuitry, and other advance- 
ments in technology, there has been 
a tremendous increase in the variety 
of circuits now in use. Therefore, 
the technician will tend to have 
fewer contacts with any one circuit; 
instead he will encounter an increas- 
ing number of circuit variations de- 
signed to perform the same function. 
It is a difficult, if not impossible, 
task for most technicians to be 
completely familiar with each and 
every circuit they encounter. For 
this reason it would be impractical 
to make a complete study of each 
new circuit as it is introduced. Few, 
if any of us, could afford the time 
required for such study. Therefore, 
the areas of study for the individual 
technician will be determined by his 
own requirements in terms of the 
circuits he encounters. 

When we have the need to study 
or review a specific circuit, we 
should have a source of reference 
material conveniently available in 
which the necessary information can 
be found. To fulfill this need, the 
operator of the modern electronic 
service shop should consider the 
development of an up-to-date tech- 
nical library. Such a library or refer- 
ence center need not be an elabor- 
ate or extensive collection of books 
and texts. It would be preferable to 
collect your library over a period 
of time, purchasing various books 
and periodicals when they are avail- 
able or would be of benefit. Perhaps 
you have accumulated a few elec- 
tronic reference books or the text- 
books from some electronic training 
courses. These books could make a 

good beginning for your technical 
library. It is desirable to allocate a 

specific place in your shop for this 
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Not all businesses are listed in the Yellow Pages 
The Yellow Pages is one of the most complete, well -indexed buying 
guides a businessman could ask for. In addition to telephone listings, 
Yellow Pages advertising often contains time-sEving buying information. 

That's why 9 out of 10 buyers in manufac-uring 
firms alone, use the Yellow Pages to find their suppliers.* 

It's a good place to look for most products. or services Yellow 
your business needs to do business. For a nice fresh apple, Pages 
you may have to try someplace else. 

*Audits & Surve-s Ic c., Yellow Pages industrial Usage Study 
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material and arrange it in such a 
way that it is readily available. 

Presently, the number of books 
and publications devoted to the elec- 
tronics field is almost unlimited. 
There are many books currently 
available, covering virtually every 
phase of consumer electronic pro- 
ducts and their respective servicing 
problems. Catalogs, many contain- 
ing brief outlines and discriptions of 
the titles offered, are available from 
the various publishers. 

An up-to-date television training 
manual provides an excellent refer- 
ence source for any television service 
shop. Although a training manual 
might seem too basic to the prac- 
ticing electronic service technician, 
such a text should prove invaluable 
to begining and experienced tech- 
nicians alike. A current training 
manual would provide an ideal 
source for both the review of funda- 
mentals and a study of important 
new circuits. Also worth considera- 
tion are the television service guides, 
many of which are based on actual 
experience and case histories. Some 
of these books are arranged by trou- 
ble symptoms and, if relating to 
television, use photographs of the 
actual trouble symptom displayed 
on the screen of the receiver. 

There are also training manuals 
and service guides devoted exclu- 
sively to color television. Since color 
television is definitely here to stay, 
there are few television technicians 
who have not expanded their serv- 
icing market to include color TV. 
For those who are currently making 
the transition from servicing only b - 
w television to servicing both color 
and b -w, these texts are particularly 
useful. They will be especially im- 
portant to the service technician who 
has had no opportunity for formal 
training in color television. Two or 
three of these books, carefully 
chosen, will provide a good source 
of general theory and fundamentals, 
as well as practical information on 
setup, troubleshooting, adjustments, 
case histories, and other information 
essential to efficient color servicing. 
Such manuals and guides will also 
provide discussions of test equip- 
ment and test procedures unique to 
color. Even the experienced color 
service technician will find these 
texts a profitable investment. 

Although some technicians may 
think of the transistor television 
receiver as a retribution for some 
long -forgotten evil deed, the use of 
solid-state circuitry has increased 
rapidly. An attempt to service these 
receivers without at least an under- 
standing of basic semiconductor 
theory would be haphazard at best. 
A book on practical transistor 
theory should prove very useful if 
you plan to service transistor T.V. 
A publication by Howard W. Sams 
Co. titled Servicing Transistor TV 
is one example of such a book. This 
text begins with a chapter on the 
general circuitry of transistor tele- 
vision and then analyzes the re- 
ceiver section by section providing 
practical servicing techniques. 

Also worth considering are the 
many specialized books covering 
various sections of the television re- 
ceiver. There are texts available to 
help you understand and service 
horizontal sweep circuits, tuners, 
sync circuits, power supplies and 
every other section of the television 
receiver. Another worthwhile addi- 
tion to your shop library would be 
a radio and TV alignment hand- 
book. Such a book explains how to 
determine when alignment is neces- 
sary, what equipment is needed, and 
the proper way to hook it up. It will 
also explain how to follow the align- 
ment procedures outlined in service 
literature, the purpose for each step 
and the evaluation of the results. 

In addition to the countless books 
devoted to television servicing, there 
are numerous others covering the 
other phases of electronic servicing. 
These include auto radios, FM mul- 
tiplex, record players, tape record- 
ers, transistor radios, amplifiers and 
similar electronic equipment. There 
are also specialized books on com- 
munications equipment, garage door 
openers, electronic organs and many 
other electronic devices. There are 
also several excellent texts on test 
equipment. The publishers' catalogs 
will be helpful when planning to 
purchase a book covering a partic- 
ular phase of electronics. Although 
most of these books are available 
from the publisher, many can also 
be purchased through your elec- 
tronic parts distributor. The next 
time you visit your distributor, look 
over his display racks of books and 
reference material. I am sure you 

will find several books that will help 
improve your servicing techniques. 

Another important source of re- 
ference material are the electronic 
servicing magazines, such as the 
PF REPORTER you are now reading. 
These periodicals often provide the 
most current information on new 
circuits being introduced by the 
various manufacturers, as well as 
articles giving objective and com- 
prehensive discussions of a partic- 
ular section of a radio or television 
receiver. These articles, in many 
cases, will serve to refresh the tech- 
nicians knowledge of a particular 
circuit. In addition, these magazines 
often provide discussions of new 
servicing techniques and improve- 
ment of old ones. Regularly there 
are articles discussing new test 
equipment being introduced. The 
service technician will find many 
other features in these magazines 
which should prove interesting and 
profitable reading. After reading 
these magazines, it is best to file 
them in chronological order for fu- 
ture reference. Most magazines an- 
nually publish an accumulative 
index of all articles published to 
date. This index should be removed 
from the issue in which it was pub- 
lished and placed in a convenient 
place to provide a quick reference. 

Many radio, television, and com- 
ponent manufacturers publish news 
letters or service bulletins. The ex- 
tent and format of this material will 
vary according to the individual 
manufacturer. They usually contain 
information on new products, pro- 
duction changes, or service prob- 
lems from the field and are available 
free or on a subscription basis. 
Schematic services such as Sams 
PHOTOFACT Folders provide com- 
plete service information on nearly 
all makes and models of TV and 
radio receivers. 

Regardless of what educational 
and reference material is chosen, it 
will prove of little value unless it 
is effectively used. Technical reading 
material usually requires full con- 
centration and study if the tech- 
nician expects to get the most bene- 
fit from it. If he uses this material 
objectively, his gain in skill and 
overall knowledge of his field will 
be worth many times the effort he 
puts into it. 
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From GI to TV Technician 
by Joe A. Groves, 

Howard W. Sams member of EIA 
Service Committee 

Only nine short months ago the Electronic Industries Association Service 
Technician Development Program (STDP) was presented with an exciting oppor- 
tunity by the Department of Defense. Would EIA like to develop a program to 
teach television servicing to GIs returning to civilian life? Sure! Here was an ample 
supply of manpower eager for training in civilian skills. (How many want ads have 
you seen for a missle technician?) The prime objection of EIA's STDP program 
would be "To attract, prepare and place young men in careers as service technicians 
for the purpose of providing reliable service in the consumer electronics industry." 

The ground rules were simple: The military would provide the facilities, the 
manpower and the screening process. Industry would provide the course, the sets, 
test equipment, tools, parts and the personnel to conduct the training. It would be 
an 18 -week program, 4 hours per day (3 hours duty time, 1 hour free time to be 
sure of getting interested men and not goldbricks), 5 days per week -90 -day 
wonders with 360 hours of instruction. 

Implementing the program was a monumental task; however, results were 
amazing. The following pictures with related captions were taken during a visit to 
the class when it had only two weeks to go at the Naval Training Center, Great 
Lakes, Illinois. 

1. R. W. (Dick) Tinnell, STDP Director of Education and 
Training, developed special course based on concept 
of "learn by doing with minimum lecture." 
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2. Start of each session presented 1/2 hour of practical 
servicing techniques: Session 1/no-raster, no -video, no - 
sound. Session 30/tracing circuits in TV chassis. Ses- 
sion 60/defects in transistor video IF stages, etc. 
Closing 1/2 hour recaped basic electronics. 

3. Labs started with written diagnosis of every set by 
every man. Noted items were audio, video, raster and 
final diagnosis of trouble before making any test 
instrument check. 

4. During visit the mon were diagnosing trouble in tubed, 
hybrid, and all -transistor b -w and color TV sets. 
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5. After diagnosis came troubleshooting. Thinking process 
for localizing trouble was apparent as the men studied 
schematics. 

6. The lesson had been learned to test tubes first, or in 
case of transistors to check foi change in collector volts 
while intermittently shorting base to emitter. 

7. When troubles got tougher there was no hesitation 
in using a color -bar generator and scope to isolate the 
defect. 

Your next 

tuner cleaning 

job could cost 

somebody 

15 bucks. 

You blow about 15 bucks every time you have a 

contact cleaning call back. Isn't it worth spend- 
ing a few extra minutes to save that $15 and 
your customer's good will? Then do the job right 
the first time with ContaCare Kit Ill. Unlike 
sprays that simply push the "gunk" around to 
dry and harden, ContaCare does a thorough 
cleaning and lubricating job. You just pour the 
special liquid cleaner on the lint -free cloth 
applicator and wipe away all film, dust and dirt. 
Then apply a little of our permanent lubricant 
to the contacts.The job's done-right. And you 
may have saved yourself $15. ContaCare is 
non-flammable, non-conductive, and provides 
trouble -free results for both black & white and 
color sets. Properly used, ContaCare Kit III will 
provide you with over 100 cleanings. Available 
at parts distributors. Price $1.98 

HELPFUL TUNER SERVICE 
TIPS INSIDE 

EACH CARTON! 

A valuable booklet 
on repair and ser- 
vicing written by 
one of the world's 
largest tuner 
manufacturers is 
packed with each 
kit. 

Standard Components 
DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC. 
2085 North Hawthorne Ave. Melrose Park, Illinois 60160 

Circle 20 on literature card 
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9. Result of good student -to -instructor ratio was individual 
attention to resolving problems and better explanation 
of how circuits functioned. 

11. When all sets were restored to normal operation the 
men took a break, equipment was bugged again, and 
process started all over. With pilot program of Project 
Transition completed, it now spreads to Fort Benjamin 
Harrison, Indiana and Long Beach Naval Station, 
California. 

8. Successful troubleshooting resulted in repair of defect, 
check of sets performance on all channels, and con- 
vergence of color sets if needed. 

10. Toughest sets for the men to troubleshoot were the 
miniature solid-state portables-one advantage of total 
program is exposure to newest sets, test equipment, 
and streamlined troubleshooting techniques. 
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Every time a customer buys a color TV set, some 
manufacturer puts his reputation on the line. He stands 
back of every component, device and part in that set. 
And that includes the color picture tube. 

' RCA plays a big role in building this TV industry 
confidence. When an RCA color picture tube goes into a 

color set- regardless of brand-RCA puts its own 
reputation on the line. Why can RCA do this? 

RCA has been building quality color picture tubes in mass production 
since 1956. That's experience! 
RCA makes a greater variety of color picture tubes than any other producer. 
That's versatility! 
RCA has developed more innovations in color picture tubes than any 
other manufacturer. That's know-how! 
RCA has designed color picture tubes as an integral part of a complete, 
modern television system; in fact without RCA there would be no color 
television as we know it today. That's technology! 
RCA makes color picture tubes that can't be beat for vivid pictures, natural 
color and reliability. That's performance! 
RCA has supplied more color picture tubes than the rest of the tube 
manufacturers combined. That's acceptance! 

Why has the 
TV set industry 
used more RCA 
color picture tubes 
than all other 
makes combined? 
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Fig. 2. Reversible AC motor employed 
to turn the potentiometers. 

Fig. 3 shows the circuit of the 
Admiral S376AN "Sonar" trans- 
mitter (Sams PHOTOFACT Folder 
942-1A). This is an 8 -function type 
with each function labelled. The 
basic circuit is a feedback oscillator 
which operates at 35 kHz. The out- 
put frequency is determined by the 
tuning of the oscillator transformer 
primary. This is adjusted by A9, the 
iron core. Notice that this one tunes 
by adding capacitance across the 
secondary of the transformer. Most 
seem to do this. 

The oscillator is always tuned to 
the highest operating frequency. 
Then, when a given switch button 
is pushed a small capacitor is added 
across the circuit bringing the oper- 
ating frequency lower, to the one 
desired. In this one these are small 
fixed capacitors with trimmers 
across each one. In others they are 

fixed capacitors with a very close 
tolerance, generally 1%. The actual 
frequency separation between chan- 
nels is from 1.0 to 1.5 -kHz. 

The Transducer 

An innovation used as a trans- 
ducer or speaker in the transmitter 
is a very small capacitor micro- 
phone with plates made of metal- 
lized Mylar. They are set very close 
for good high -frequency response. 
Capacitor mikes need a high polar- 
izing voltage for good action. The 
secondaries of the oscillator trans- 
formers are of very high resistance. 
This means they have a very high 
voltage step-up ratio in addition to 
being resonant. 

Most will develop voltages up to 
600 volts p -p or more. This gives 
the transducer plates a high voltage 
to work with. When this high AC 
voltage is applied to the plates they 
are alternately attracted and re- 
pelled, generating a soundwave. 

Magnavox uses a novel idea in 
their 70404-1 series transmitters. 
The capacitor microphone is used 
as a frequency doubler. The signal 
applied to it is a sinewave. The 
plates are alternately attracted and 
repelled on each voltage peak. For 
example, they are pulled together 
on the positive half -cycle peak, 
creating a rarefaction. Then when 
the signal voltage goes back to 
zero at the end of this half -cycle 
the plates will go back to their rest 
position. This creates a compression. 
On the negative half -cycle peak, 

they are again pulled toward each 
other, creating a rarefaction, then 
back to zero creating a compression. 
So for each full cycle of signal there 
are two full cycles of output signal. 
as shown in Fig. 4. 

The transmitter oscillator oper- 
ates at one-half the output signal 
frequency. Thus, for a 40 kHz out- 
put the oscillator is working at 20.0 
kHz. Other types use the oscillator 
frequency as the output frequency. 

The Remote Receivers 

There is a great amount of simi- 
larity between the transmitters and 
the receivers. They use the same 
basic stages with only minor varia- 
tions between types. This simplifies 
things for the service technician. 

The input will be a high -gain 
preamplifier using three or even four 
transistors. In late model RCA sets 
this is an integrated circuit. This 
preamp will feed a tuned coil in the 
output. This gives the output signal 
a bandpass response covering only 
the range of U/S frequencies used. 
It is designed to have the maximum 
skirt -selectivity, or the steepest 
sides, to exclude other signals. In 
some, this coil will be fixed tuned; 
in others, an adjustable iron core 
is used to allow alignment of the 
circuit to the band -center which is 
around 41 kHz. Fig. 5 shows the 
preamplifier stage of the RCA CTP- 
11 A receiver, a 4 stage unit. Fig. 6 
shows the same circuit with the IC. 

The frequency selection is done in 
the following stages. Fig. 7 shows 
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Fig. 3. Transmitter has eight output frequencies. 
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the relay control stages of the CTP- 
1 1 D which is basically the same as 
all others. Each function has it own 
sharply tuned transformer, relay 
control transistor and relay. 

In this circuit the transformers 
are tapped coils with one end 
grounded and the signal fed through 
680 -pf blocking capacitors. In 
others, such as the Admiral S376 - 
AN (Sams PHOTOFACT Folder 942 - 
IA), all the transformer primaries 
are in series with taps. The driver 
transistor's collector voltage is fed 
through this circuit. However, the 
basic function is exactly the same. 

When a control signal is received, 
e.g., for the "Color -Up" function, 
it is amplified in the preamp and 
fed into the bandpass amplifier or 
driver. From this output it goes to 
the paralleled string of transformers. 
The color -up signal in this unit is 
44.75 kHz. When the signal goes to 
the string of transformers only the 
one which is resonant at that fre- 
quency will develop any great 
amount of signal voltage. This ap- 
pears on the base of the relay con- 
trol transistor as an AC signal. It 
is rectified by the base and appears 
in the collector circuit as a series of 
pulses. This is smoothed by the 
electrolytic capacitor connected 
across the relay coil and develops 
enough collector current to energize 
the relay. The relay will start the 
color control motor running in a 
clockwise direction raising the color 
level of the picture. The motor will 
run as long as the transmitter but- 
ton is held down or until it reaches 
the end of travel of the control. 
Some have slip clutches, others de- 
pend on the comparatively low 
torque of the motor. It can stall for 
quite a while without damage. 

Power Supplies For Receivers 

Transmitters are battery powered, 
but the receivers can be AC powered 
since they are in the TV cabinet. A 

AT 

RFST 

PEAK OF 

+ 1l2 CYCLE 

,. i, 

PLATES 

PULLED 

TOGFTHFP 

.i 
BACK 
TO 

REST 

PEAK OF 

- 112 CYCLE 

PLATES 
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TOGETHER 

Fig. 4. Plates react on each half -cycle, 
creating a frequency doubler. 

Catalog No. 1408-03 

Suggested Net . . $34.95 

He-e's a brand new kit consisting of twenty-four Walsco 
phono drives, providing a profit -building assortment of 
the most -commonly needed replacement drives for serv- 
icing all popular record players. Made from selected 
materials, these Walsco "Exact Replacement Drives" con- 
form precisely to the rigid specifications established by 
the original equipment manufacturer, assure you and your 
customer of "like -new" performance whenever used. 
Packed in a reusable, partitioned plastic box complete 
with a handy cross-referenced part number list, this kit is 

a must for every dealer and serviceman. Order yours 
today ... it could be the key to faster, easier service calls, 
more profits for you. 

Always insist on IGc l 

you'll get more for your money, every time! 

GC 
ELECTRONICS 

GC ELECTRONICS 
A DIVISION OF HYDROMETALS, INC. 

MAIN PLANT ROCKFORD ILL.U.S.A. 

Giant FREE Catalog... 
Only CC gives you everything in electronics 

... has for almost 40 years. Match every 
part and service need from over 10,000 

quality items. Write for your copy today! 

GC 
has 

everything 

in 

PHONO 

DRIVES 

CHASSIS PUNCH KIT 
by GREENLEE 

For making clean 
holes with minimum 

effort. Punch sizes from 
1/2 to 341" 

Catalog No. 3005 
Suggested Net . $5.85 V 

METAL STROBE DI 
For accurately 

checking all turntable 
speeds. 

Catalog No. 140 
Suggested N 

CHASSIS REPAIR 
CRADLE 

All -metal construction, 
locks chassis securely 

in place. 
Catalog No. 5212, 

Suggested Net . $7.9$j 
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the set without the remote or opera- 
ting the remote receiver on the 
bench. 

Alignment 
Like TV sets, these remote con- 

trol units seldom really need align- 
ment; that is, from circuits actually 
drifting out of tune. Most of this 
is screwdriver drift. If a bad capaci- 
tor is found in a transmitter do not 
substitute a capacitor near the right 
value. These units are special 1 % 
tolerance types and are critical. 

By zero beating the audio signal 
generator against the receiver's own 
transmitter, any receiver can be 
realigned or checked. Be sure that 
the power supply of the receiver, 
and the transmitter battery, are 
normal. 

The audio signal generator need 
not go above 20 kHz. Just tune to 
half the operating frequency and use 
the second harmonic. Practically 
all remote receivers will work satis- 
factorily on this frequency. 

If alignment is needed, start with 
the highest frequency and work 
downward. Find out what function 
this frequency controls; then con- 
nect the scope, or a VTVM, across 

the relay which handles that duty. 
Feed the signal in and tune the 
transformer for maximum response, 
either pattern height on the scope 
or DC voltage on the VTVM. Like 
IF circuits in radio, a good trans- 
former will show a definite peak. If 
there is a flat one, no response to 
tuning adjustments, something is 
wrong. Signal trace back through 
the circuit to find where the signal 
stops. 

If only one function of the remote 
is working, the preamp, bandpass 
stage and driver transistor, etc., 
must be all right as these are com- 
mon to all circuits. Go to the trans- 
former( s) associated with the ones 
that are not working and check for 
the presence of input signal on relay 
control transistors, DC voltages and 
so on. The transistors can be 
checked in -circuit for beta with any 
one of the transistor testers now on 
the market. 

Generally only one unit will be 
bad, transmitter or receiver, so one 
can be used as a standard. The 
transmitter is actually the easiest as 
an instrument can always be con- 
nected across the relay control tran- 
sistor in the receiver and used to 

New 
Coil Catalog 

and 
Replacement 

Directory 

Catalog 169 gives prices, specifications and installation diagrams for 
the industry's most complete line of RF and IF coils. Replacement 
directory cross references exact replacement coils for all known color 
and black & white TV sets, home radios and car radios. 

® 
OYA LIT Y 

'ROOF 
5917 South Main Street Los Angeles, California 90003 

SEE YOUR LOCAL DISTRIBUTOR FOR THE FULL LINE OF RF AND IF COILS. CHORES, FILTERS AND TRANSFORMERS 

J.W. MILLER COMPANY 

WORKMAN 

that they make 
the best circuit 
breakers in the 
industry and 
are willing to 
send you one 

FREE 
to prove it. 

WOIaKMANIoíGr KiG 
PRODUCTS, INC. PO 80X 3818 SARASOTA, FLORIDA 33178 

MANUFACTURES A 
COMPLETE LINE OF 

FAIL 

SAFE 
IN 

MOLDED 
BLACK 
PLASTIC, 

CASE 

CIRCUIT 
BREAKERS 

Model Numbers FA1.5 to FA7 

When Red Button is depressed, 

contacts remain open, circuit is 

refused ONLY after Red Button 

is released. 

RECOGNIZED UNDER THE 
COMPONENT PROGRAM OF 

UNDERWRITER'S 
LABORATORIES, INC. 
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detect the transmitter signal, peak- 
ing the transmitter by tuning for 
maximum at that point. 

Power Supply Troubles 

Power supply troubles will be 
fairly simple. Look for the universal 
symptom of nothing working. If 
this happens, be sure to check the 
primary AC voltage on the power 
transformer. It may be going 
through a plug cable system that is 
still open somewhere. 

Be sure the transmitter battery is 
not defective. Check the voltage 
with the transmitter in operation and 
under full load. Most remote trans- 
mitters use mercury batteries which 
retain their rated voltage level until 
practically exhausted, then there is 
a sharp decline in power. 

Current measurements will be 
helpful. Average drain on the one 
transistor transmitters will be be- 
tween 30 and 40 ma. Current is 
drawn only when the transmitter is 
actually on so battery life should 
be about one year or more. 

Hints And Kinks 

Despite every effort to diagnose 
trouble in remote control units, there 
may still be one that won't work. 
Let me point out a few experiences 

COPE 

REMOTE 

CONTROL 

TRANSMITTER 

Allo IO GENERATOR 

Fig. 9. Single loop on the oscilloscope 
screen indicates matching frequencies. 

that have disclosed the cause of 
some of these mysterious malfunc- 
tions. 

First, when working on the re- 
ceiver, make certain that the shield- 
ing cover of the preamplifier is in 
place or there can be some weird 
results should the preamplifier go 
into oscillation. For instance, there 
are cases of controls going on and 
off by themselves, of relays chatter- 
ing and others. 

Many receivers work on frequen- 
cies which are multiples of the TV 
horizontal -sweep so a stray signal 
can be picked up and cause some 
odd reactions. Some time back I 
had a remote control b -w TV chassis 
sitting upside down on the bench. 
The trouble was in the horizontal 
oscillator which was off frequency. 
As I twisted the frequency core in 
the oscillator coil the chassis sud- 
denly started walking away leaving 
me astounded. I recovered barely 
in time to keep it from walking off 
the bench. The horizontal oscillator 
had hit a frequency which started 
the tuning drive motor to run and 
the chassis happened to be resting 
on the drive gear. 

If there is relay trouble, be care- 
ful. Do not bend contact springs too 
far. If a contact is dirty, run a piece 
of stiff paper between the points. A 
strip of paper cut from the edge of 
a postcard is fine. If a contact is 
badly pitted, smooth it off with 
crocus cloth, a very fine abrasive, 
and finish with the paper. 

If a dual control binds, check to 
make sure the rotor is not stuck in 
the run position so gears and all 
are turning with the knob. This can 
be due to an accumulation of dust 
and lint inside the motor. Blow it 

RECT 

270 V 

01 
SOURCE 

- 16V 

SOURCE 

-12V 
SOURCE 

1100 

mfd 

voltage for transducer. 

out and then check the lubrication. 
Do not use an excess of oil as it will 
cause the control to accumulate dust 
and stick again. 

If a bell transmitter will not work 
on one function only, check the 
rod mounting and the damper. 
These rods must not touch anything 
except the normal mounting. If 
they do, this will change the fre- 
quency. If the transmitter has been 
dropped the rods may be cracked. 
Be sure of getting the correct rod 
for replacement by giving all stock 
numbers and part numbers as well 
as function to the parts supplier. 

Many receivers have sensitivity 
controls. If there is trouble with 
false triggering from jingling keys, 
or random noises, set the control to 
minimum sensitivity while still get- 
ting positive triggering from the 
transmitter at normal range. In one 
case of remote trouble a TV set was 
mysteriously shutting itself off at 
odd intervals. The technician finally 
discovered that this happened only 
when the family dog walked by the 
set. The license tag on his collar 
jingled at the exact frequency for 
that function. Damping the license 
with a piece of tape stopped the 
trouble. 

In mysterious cases of relay trou- 
ble, such as lockup, where a certain 
relay will close on signal but refuse 
to open again when the control but- 
ton is released, check the transis- 
tors. A high collector base leakage 
(Icbo) will upset the bias and cause 
transistor lockup because the base 
loses control after it is energized. 

Happily, most of the troubles 
found will be simple ones caused by 
common defects with which you will 
eventually become familiar. 
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PHOTOFACT BULLETIN 

PHOTOFACT BULLETIN lists new PHOTOFACT coverage 
issued during the last month for new TV chassis. This 
is another way PF REPORTER brings you the very 
latest facts you need to keep fully informed between 
regular issues of PHOTOFACT Index Supplements is- 
sued in March, June, and September. 

Arvin Chassis 1.25601 970-1 

Bradford BATV-60509/ 525A/ 533A/ 541A/ 
558A 970-2 
CWGE-55384A 967-1 

Hitachi TWA -1800 966-1 

Hoffman Chassis 913-000617, 913- 
195547 966-2 

Packard Bell 
CR-424BGE 971-1 
MR-323BGE, MR-325WAL/ MOD, 
MR-523BGE/ -525WAL, MSM- 
202A/ -204A 969-1 

Panasonic TR -238B, TR-903RA 966-3 

Philco-FordChassis 18J32 968-1 
Chassis 18JT41, 18LT43 967-2 
Chassis 18L33 971-2 

Sears Chassis 564.80040 968-2 

Sony TV -900U .970-3 

Westinghouse 
Chassis V-2656-1/ -2 969-2 

Zenith Chassis 20Z1C37 968-3 

Production Change Bulletin 

General Electric 
Chassis DC (Later Version) 969-3 

Magnavox Chassis 48-01-11/ -12/ -22, 48-02- 
12/ -22 956-4 

Motorola Chassis CTS-/NCTS-/ 18TS-597 970-4 

RCA Victor 
BJ262WK, CJ345W. CJ453WK, 
CJ461LK (Ch. KCS163M/P) 
Chassis KCS 159N/ P 966-4 
Chassis KCS160J, KCS160M 967-3 
Chassis KCS164F/K 971-3 

Sylvania Chassis B06-4/ -5 966-4 

Chassis D05-5, D05-10 967-3 

For a top job in Radio-TV ... get a 

FIRST CLASS FCC LICENSE 
...or your money back! 

RADIO 
HOÑ 

OPERATOR 
UCENSF 

ASS 

tT 
/-,-, - 

YouR 
key to future success in electronics is a First -Class 

FCC License. It will permit you to operate and maintain 
transmitting equipment used in aviation, broadcasting, ma- 
rine, microwave, mobile communications, or Citizens -Band. 
Cleveland Institute home study is the ideal way to get your 
FCC License. Here's why: 

Our electronics course will quickly prepare you for a 
First -Class FCC License. Should you fail to pass the FCC 
examination after completing your course, you will get a 
full refund of all tuition payments. You get an FCC 
License ... or your money back! 

And only CIE offers you new, up-to-the-minute lessons in all 
these subjects: Logical Troubleshooting, Microminiaturiza- 
tion, Single Sideband Technique, Pulse Theory and Applica- 
tion, Boolean Algebra, and many more. 
You owe it to yourself, your family, your future to get the 
complete details on our "proven effective" Cleveland Institute 
home study. Just send the coupon below for FREE book or 
write to Cleveland Institute of Electronics, 1776 E. 17th St., 
Dept. PF -S0. Cleveland, Ohio 44114. 

ENROLL UNDER NEW G.I. BILL 
All CIE -courses are available under the new G.I. Bill. 
If you served on active duty since January 31, 1955, 
OR are in service now, check box in coupon for G.I. 

Bill information. 

MAIL COUPON TODAY FOR FREE BOOK 

CIECleveland Institute 
of Electronics 

1776 East 17th Street, Cleveland, Ohio 44114 

Please send me your FREE book, "How 
To Get A Commercial FCC License." 

Name 
(please print) 

Address 

City State Zip 

Occupation Age 

Veterans check here for GI Bill information 
Accredited Member National Home Study Council 
A Leader in Electronics Training ... since 1934 PF -50 
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10 MHz Ocilloscope 

The instrument shown in Fig. 
1 is the Model S54, the first re- 
lease from the Telequipment line 
marketed by Tektronix. The Tel - 
equipment is designed and manu- 
factured in England, and is intended 
to fill the gap between service -type 
instruments and the higher priced 
scopes such as Tektronix, HP, 
Analab, etc. 

The S54 has a bandwidth of DC 
to 10 MHz (3dB down), which is 
wide enough for most commercial 
equipment servicing. The basic de- 
flection factor is 100 mV/cm, DC 
coupled, but can be increased to 10 
mV/cm, AC coupled, with the 
bandwidth reduced to 4 MHz. 

Among the many other features, 
the Model S54 has triggered sweep 
and calibrated time base. The sweep 
rates extend from 2 seconds per 
centimeter all the way down to 200 
nanoseconds per centimeter, and 
with uncalibrated horizontal expan- 
sion the sweep rate may be as fast 
as 40 nanoseconds per centimeter 
-very fast indeed. At that speed, 
one cycle of a 10 -MHz waveform 
would cover nearly half the screen. 

Fig. 2 shows a single bar of a 
keyed -rainbow signal. The burst is 
9 cycles of a 3.56 -MHz wave, and 
covers approximately 6 centimeters 
of screen. As shown, it is not par- 
ticularly spectacular, but it must be 
remembered that the bar represents 
1/12 of a horizontal scan line. 
Translated, the trace shown is 24 
times as fast as the normal sweep 

used in TV servicing, is rock -solid, 
and is much slower than the scope's 
capabilities. Actually, the trace 
could have been expanded so that 
a single cycle covered the screen. 

Fast writing speeds are not the 
the only impressive feature of the 
S54. The instrument also performs 
well at slow speeds, such as TV 

by T. T. JONES 

frame frequency. Fig. 3 shows a 
scope trace at about 11/2 times 
frame frequency. Again, the trace 
is rock -solid. 

Stopping a video trace at vertical 
frequency is especially difficult on a 
service scope. The S54 accomplishes 
this by use of a unique trigger cir- 
cuit, shown in Fig. 4. 

'4 

Fig. 1. New scope shown here has good frigger.' 
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Fig. 2. Single bar of keyed rainbow. 

With the trigger selector buttons 
S1 A and S1B in the "Normal" po- 
sition, Q3 and Q4 operate as a 
Schmitt trigger, with coupling 
through R31 and C11. The Trigger 
Sensitivity control adjusts the de- 
gree of backlash. The fixed -ampli- 
tude, square -wave output from the 
collector of 04 is differentiated by 
C13 and R37, and the resulting bi- 
directional pulses are applied to X1. 
The diode clips the negative portion 
of the output, so that only positive - 
going pulses are applied to the time - 
base generator. 

So far, we have a more or less 
conventional Schmitt trigger, such 
as those used in any number of trig- 
gered -sweep scopes. But now comes 
the unique part, which enables the 
S54 to so effectively stop a video 
frame or line. 

Depressing the switch button S1B, 
the TV Line switch, converts 03 to 
a sync separator. R27 is switched 
out of the emitter circuit, and C9 is 
switched in to bypass the emitter 
resistor (now R28) . Q4 is changed 
to an inverter stage by the addition 
of decoupling capacitor C14 across 
R33. Switching to the TV Frame 
position makes no change in the 
Q3 circuit, but R36 is added to the 
output differentiator, greatly in- 
creasing the time constant. 

We found in operation, that even 
with the TV Frame and Line sync 
buttons, it took some practice to 
be able to stop a video wave at 
vertical frequency. The settings of 
the time -base generator and the 
Stability control were somewhat crit- 
ical. However, once the technique 
was learned, the waveform would 
jump into place-and stay there. 

The trigger circuitry also in- 
cludes two transistors preceding 
those shown in Fig. 4. The other 
two transistors function as a sync 
amplifier in the triggered and 1'V 
modes, and as a free -running oscil- 
lator in the auto mode. There are 
also the usual level controls, polarity 
switch, etc. 

Fig. 3. Trace shows good vertical lock. 

As can be seen in Fig. 4, the 
Model S54 has made use of solid- 
state components wherever possible. 
There are, however, three 13CW4 
tubes in the overall circuitry. Two of 
these are used as input amplifiers 
in the vertical stages; the other is 
the input amplifier for the external 
horizontal input. The design engi- 
neers have done all they can to 
make the Nuvistors look like tran- 
sistors; the heater voltage is DC, 
shunt -regulated by a zener-con- 
trolled transistor. They should pro- 
vide long, trouble -free operation, 
since Nuvistors are basically quite 
stable, and the heater voltage is 
controlled. The heater circuit pro- 
vides initial surge protection. 

The Model S54 has all the usual 
added features, plus one or two 
which are not so common. Among 
the latter is a "Probe Test" jack on 
the front panel. This provides a fast - 

INCOMING SYNC PULSE 

R28 

C11 I- 
100 pf 

R31 

TV 

FRAME 

TV 

LINE 

C9 100pf 

22K 

2,2K 

C12 

II 
1000 

S1A 

NORMAL 

S1B 

NORMAL 

TRIGGER 

SENSITIVITY 

R27 2.7K R35 

rising pulse which may be used to 
adjust a low -capacitance probe to 
the scope attenuator. Also on the 
front panel is a 0.5 -volt p -p calibra- 
tion jack. The signal at this jack is 
produced by clipping a 60 -Hz sine 
wave with a zener diode. 

Another unique (at least to us) 
feature is the Trace Rotation con- 
trol. This control is located on the 
rear panel and rotates the entire 
trace on the longitudinal axis. The 
rotation is accomplished by control- 
ling a DC voltage applied to a yoke 
on the neck of the CRT. Though 
this control is not absolutely neces- 
sary, it is quite helpful in aligning 
the trace wtih the graticule. An 
alternate method would be to ro- 
tate the entire CRT; but, since the 
S54 uses a rectangular CRT, there 
would be considerable difficulty de- 
signing a mounting system which 
would allow the CRT to rotate. 

We put the S54 through its paces 
in actual service work and found it 
was a real pleasure to use. In normal 
TV and radio servicing we did not 
begin to utilize all the features the 
scope has to offer. We can say, 
therefore, that it is "overqualified" 
for the job. However, with all the 
changes taking place in electronics, 
these features may be necessary 
next year. 

10K 
R33 

12V TIME BASE GEN. 

C13 

200pf 

C14 

100pf 

TV FRAME 

TV LINE 

X1-£ 

R37§2. 2K 

NORMAL 

c.NOR 11 

6.8K R36 120K 

Fig. 4. Partial schematic of trigger stages. 
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Telequipment Model 554 
Specifications 

Vertical Amplifier 
Bandwidth (3dB down): 

DC to 10 MHz at normal gain; 
DC to 4 MHz at 10X Y gain. 

Risetime: 
35 ns at normal gain; 90 ns at 
l0X Y gain. 

Deflection factor: 
100 mV/cm in a 1-2-5 se- 
quence. Continuously variable 
between steps. 10 gain 
switch produces 10 mV/cm 
maximum sensitivity. 

Impedance: 
1 megohm shunted by 47 pf. 

Accuracy: 
±5% 

Time Base 
Sweep rate: 

200 ns/cm to 2 s/cm in a 1- 
2-5 sequence. Continuously 
variable to 5 s/cm. Expand- 
able to 40 ns/cm. 

Horizontal Amplifier: 
DC to 750 kHz, 0.6 V/cm to 
3 V/cm, impedance 1 megohm 
shunted by 30 pf. 

Trigger 
Automatic: 

50 Hz to 1 MHz. 
Level: 

Any point on the input wave- 
form, 10 Hz to 3 MHz. 

HF sync: 

Synchronized sweep 1 MHz to 
25 MHz. 

TV: 
Triggers on TV frame or line. 

Requirements: 
Internal, 2mm deflection; ex- 
ternal, 1.5-400 VPP. 

Front Panel Connectors 
Calibrator: 

Line frequency, 0.5 VPP 
±2%. 

Sawtooth: 
1-35 VPP, 30 k ohms load. 

Probe Test: 

5 VPP. 
Size (HWD): 

91/4" x 63/4" X 161/4". 
Weight: 

17 lbs. 
Power Requirements: 

100-125 V, 200-250 V; 48- 
440 Hz; 30 watts. 

Price: 
$350. 

Circle 49 on literature card 

FET VOM 

The voltmeter shown in Fig. 5 

is a recent release from Heath, de- 
signed to compete with the inexpen- 
sive imported VOM's. Though the 
instrument is probably intended for 
hobbyists, it is worth taking a look 
at. We found it to be a very good 
utility meter. Not good enough for 
full-time bench service, but a very 
acceptable second meter. 

Fig. 5. Heathkit Model IM -17 FET VOM. 

The instrument, Model IM -17, 
has a full 11-megohm input imped- 
ance on DC, 1 megohm on AC, 
pretty good ohm ranges, and it is all 
solid state, battery powered, and 
rugged enough to ride in the truck. 

The only thing that keeps the 
Model 1M-17 from being a full- 
fledged bench meter is the wide gap 
between ranges. For instance, to 
read line voltage, you have to use 
the 1000 -volt scale. There is no 
range between 100 volts and 1000 
volts. The same is true of the DC 
and ohms ranges; the range se- 
quence leaves wide gaps. The full 
story on ranges available is shown 
in the specifications box. 

The IM -17 is a kit, of course, 
and it went together in a hurry. As 
soon as it arrived, we unpacked it. 
It looked interesting, so we decided 
to try a few assembly steps. The 
next thing we knew, it was finished. 
Total assembly time -3 hours. 

If you are looking for a second 
meter for the shop, or a utility meter 
for occasional use around the house, 
take a look at the IM -17. 

Heath Model IM -17 
Specifications 

DC Voltmeter 
Ranges: 

0- l , 10, 100, 1000 V full scale. 
Input resistance: 

11 megohms. 
Accuracy: 

±3% full scale. 
AC Voltmeter 
Ranges: 

0-1.2, 10, 100, 1000 V full 
scale. 

Impedance: 
1 megohm shunted by 100 pf. 
(38 pf on 1000 V scale). 

Accuracy: 
±5% full scale. 

Response: 
±1 dB 10 Hz- 1 MHz. 

Ohmmeter 
Ranges: 

R x 1, 100, 10K, 1M. 
Supply: 

1.5 V. 
Size (HWD): 

41/4" x 81/2" X 71/4". 
Weight: 

21/2 " lbs. 
Price: 

$19.95. 

Circle 50 on literature card 

ERRATUM 
The $18.95 price quoted for 
Amphenols' Model 865 color -bar 
generator in the Notes on Test 
Equipment column in July should 
have read $189.95 
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COLON 

COU NTE RM E ASURE S 
SYMPTOMS AND TIPS FROM ACTUAL SHOP EXPERIENCE 

4 
OV 
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v8 6HZ6 

5 100V 
7 -.5V 

TO INTERSTAGE lë 
COUPLING 
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2.5V 
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120V 
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560K 

33004 470K 
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T 

Chassis: RCA CTC17 

Symptom: Sound intermittent. Picture not affected. 

Tip: Check voltage on pin 7 of V8, audio detector. Pos- 
sible trouble is defective L32, quadrature coil. 

TO 

V16A 
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CHROMA 
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LEVEL 

CONTROL 

CHROMA BANDPASS AMP 

B 6GH8A 

375V 

120V 

13 
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3900 - 

Chassis: RCA CTC19V 

7.50 

la 

120V 235V 

001 

5600 

Symptoms: Weak Color. 

Tip: Plate voltage of chroma bandpass amplifier (V17B) 
very low. Possible cause is damage to decoupling 
resistor R144 caused by a shorted tube. Replace 
R 144. 

This very tiny thin-film transistor is an important new semiconductor development. 

4 WAYS TO INCREASE YOUR INCOME ... RCA Institutes, Inc., 

offers these four comprehensive home study courses especially 
designed to help build your income immediately! 

COLOR TV Add profitable color TV to your skills with this home 

training course, newly revised to include information on the 

latest techniques, receiver circuitry and equipment. 
TRANSISTORS Get the necessary background for semi- 
conductor technology including characteristics of tunnel diodes, 
rectifiers and other solid state devices. Transistor TV receiver 
kits also available. 
AUTOMATION ELECTRONICS Trains you for its many applications: 
Photoelectronics, Digital Computer Techniques, Synchros and 

Servomechanisms, Automatic Control Systems, many more! 

MOBILE COMMUNICATIONS Trains you to service 2 -way radio 

communications on land, sea, and air. FCC License Preparation 
Course also available. 

Take advantage of RCA's Liberal Tuition Plan. You only pay for the 

lessons you order; no long-term obligations. Licensed by New York 

State Education Department. Approved for Veterans. 

Accredited Member National Home Study Council. 

RC,' 
RCA INSTITUTES, INC. Dept. PF -88 
320 West 31st Street, New York, N.Y. 10001 

Please send me your FREE Home Study Catalog. No sales- 
man will visit you. D I am also interested in Resident School 

Name 

Home Address 

City State Zip 
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"He's a victim of amnesia 

Captain! All he can recall 

is that he shouldn't be 

without his 

INJECTORALL SUPER 100 

TUNER CLEANER." 
Circle 26 on literature card 

new Sams nooks 

Handbook of Electronic Tables & Formulas 
by Donald Herrington & Stanley Meacham. NEW 
THIRD EDITION. Enlarged and updated-the lead- 
ing reference source for all charts, tables, formulas, 
laws, symbols, and standards used in electronics. 
Includes invaluable sections for service technicians 
and 6 -page color chart of the latest FCC frequency 
spectrum assignments. 224 pages. 
Order 20648, only $4.95 

Transistor Fundamentals Series 
An authoritative, complete 4 -volume study and 
reference work on transistors. The programmed 
text is easy to understand. It begins with a de- 
scription of transistors and how they work; later 
volumes explain their applications in a wide vari- 
ety of circuits. All volumes 5 x 8". 
Vol. 1. Basic Semiconductors and Circuit Principles 

by Robert J. Brite. 240 pgs. Order 20641, only $4.50 
Vol. 2. Basic Transistor Circuits 

by Charles A. Pike. 208 pgs.Order 20642, only $4.50 
Vol. 3. Electronic Equipment Circuits 

by Martin Gersten. 192 pgs. Order 20643, only $4.50 
Vol. 4. Digital and Special Circuits 

by Reginald H. Peniston & Louis Schweitzer. 
208 pages. Order 20644, only $4.50 

4 -Vol. Set in Slipcase. Order 20645, only........ $15.95 

Instrumentation Training Course 
VoI. 2. Electronic Instruments 

Edited by the Howard W. Sams Technical Staff. 
Covers theory, construction, installation, and op- 
eration of many types of electronic control instru- 
ments. Examines specific instruments in detail 
and illustrates the principles involved. Invaluable 
for instrument training programs; a handy refer- 
ence for everyone involved with industrial con- 
trols. 144 pages. Order 20622, only $6.95 

These and over 300 other SAMS 
Books are available from your local 
Electronics Parts Distributor . 

HOWARD W. SAMS & CO., INC. 
4000 WEST 62nd ST. INDIANAROLIS INDIANA 4626e 

BOOK REVIEW 

How To Use Signal Generators: 
John D. Lenk, John F. Rider Pub- 
lishing Company, New York, New 
York, 1967; 120 pages, 9" x 6", 
soft cover, $3.25. 

This book is intended to provide 
the service technician or student 
with a better understanding of the 
variety of applications for which 
different types of signal generators 
can be used. 

The author has avoided using 
complicated theory and equations. 
Illustrations, block diagrams and 
schematic drawings are used very 
effectively to illustrate the text. 
Step-by-step procedures for the test- 
ing and calibration of signal genera- 
tors provide a good reference for 
experienced technicians. 

The first two chapters of the text 
are devoted to the operating prin- 
ciples and functions of the opera- 
ting controls associated with the 
five most popular types of signal 
generators used to service radio, 
TV, and hi-fi. Also included is a 
discussion concerning the differ- 
ence between shop -type and labor- 
atory -type signal generators. 

Chapter 3 covers a lot of ground 
in a very few pages. The author 
has included in this chapter a step- 
by-step procedure for the testing 
and calibration of shop -type signal 
generators. 

The many uses of an RF signal 
generator or sweep generator for 
testing an antenna system are ex- 
plained in chapter 4. This chapter 
also includes testing procedures 
such as checking lead-in imped- 
ance, checking TVI filters, adjust- 
ment of Q bars, and checking the 
resonant frequency of stubs. 

The procedures for using an RF 
signal generator for alignment and 
testing of AM radios are provided 
in chapter 5. The FM stereo gen- 
erator is covered in chapter 6. 
along with procedures for using a 
sweep generator and marker gen- 
erator to service FM receivers. 

Four separate steps using the 
sweep and marker generator for 
overall alignment of the television 
receiver are covered in chapter 7. 
The uses of a sine -wave or square - 
wave audio signal generator for 
servicing the audio section of TV, 
AM or FM receivers, and hi-fi 
amplifiers is covered in Chapter 
8. 

impedance 

mismatch 

prODlems? 

When most voice 
coil impedances 
were either 3.2 
ohms or 8 ohms, 
speaker replace- 
ment was relative- 
ly simple. Then 
came transistor 
sets, and equip- 

ment without output transformers, and 
now voice coil impedances range all over 
the map. 

It's important to remember that a mis- 
matched impedance in a speaker replace- 
ment will almost surely create problems... 
from a loss of volume to a blown transistor. 

Guam... 

and only Guam... 

heins you avoid 

these problems 

these three ways: 

1. WIDE CHOICE-As Photofacts/ 
Counterfacts participants, we know in 
advance what voice coil impedance the 
new equipment will require, so we generally 
have the right speaker in our comprehen- 
sive line when you need it. 

2. VERSATILE SPEAKERS-Quam 
multi -tap speakers offer a choice of imped- 
ances in a single unit. Available in all the 
sizes you need for automotive replacement, 
Quam multi -taps handle 10, 20, or 40 ohm 
applications. 

3. SPECIAL SERVICE-Just in case 
you run across an oddball, we offer this 
convenient exclusive: any Quam speaker 
can be supplied with any voice coil imped- 
ance, only $1.00 extra, list price. 

HAM 
THE QUALITY LINE 

FOR EVERY SPEAKER NEED 

GUAM-NICHOLS COMPANY 
234 East Marquette Road Chicago, Illinois 60637 

Circle 27 on literature card 
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A reTH E 

TROUBLESHOOTER 
No Pix 

The customer complained that she had left the set 

on while she went shopping, and upon her return, the 
set had only sound. We pulled the back on the set 

(a Philco 17MT80, PHOTOFACT Folder 885-2) and 
found the horizontal -output tube had a hole in the side 

of the envelope. We replaced the output tube and the 
horizontal oscillator and fired up the set. The damper 
plate glowed; so after trying a damper, we pulled the 

chassis. 
On the bench, scope checks showed no horizontal 

drive. Further checks showed the oscillator was in- 

operative. We finally pinpointed the trouble to a 

shorted C91 in the cathode of the horizontal oscillator. 
It's interesting that the circuit breaker never tripped, 
even though the horizontal -output tube drew so much 
power that it melted the glass envelope. 

FRANK UNGVARY JR. 

Gales Ferry, Conn. 

FROM 

HOR IZ 
AFC 

HORIZ OSC 0 6BL8/ECF80 

260V 

HORIZ 
OUTPUT 

vs 6KD6 
DO NOT MEASURE TO 

!YSAC, 

4 _ -10 

5-9 

HIGH VOLTAGE 

REGULATOR CIRCUITRY 

The normal cathode current of the horizontal -output 
tube is 220 ma. Assuming a 150% overload is suffi- 

cient to destroy the tube, this would increase the total 
current through the circuit breaker from 460 ma. to 

570 ma., an increase of less than 30%. Circuit break- 
ers normally are designed to open if the current 
exceeds 150% of the desigíl value. For further infor- 
mation on the subject, read "The Circuit Breaker is 

Trying to Tell You Something", PF REPORTER, 

February, 1968. 

fat, ugly machine that can 
make you a lot* of money. 

lust so you'll be sure ... it's an oven Not for pies. Nor cakes. Not even for pizzas. 

It's for television picture tubes. and performs chores like tube evacuation, cathode 

bombarding, induction heating. and more Most important. it is part of the exclusive 

Windsor System of picture tube rebuilding - your key to a business you can run (right 

along with what you're doing right now). and make extra money with in amounts you 

might not have thought possible ( like $4.000. $5.000. $10.000 a year and more!). 

Sound good? Then send for the full story Write direct. or circle our number right away 

Who knows, that happy guy in the picture could be you 

WINDSOR ELECTRONICS, INC. 
999 North Main Street 
Glen Ellyn. Illinois 60137 

Circle 29 on literature card 

arg COAX 

WALL TAPS 
for Color TV 

Designed for ease of 
installation ... Mosley 
provides the new MC Series 
of solderless Wall Taps to 

meet all your 75 ohm 
coax lead-in requirements - from 

the single lead-in outlet to 
the more complex multi- 

unit distribution 
system. 

Write Dept. 158 for FREE detailed brochure. 

O.Slav á'-ge/ezezzd. Brìd d/ILT. 
N.on LinMdbscech Blvd., 

li 
4610 getì 53045 
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HE 

BEAT 

HEART 

ATTACK 

Like 3 out of 4 who survive, 
Ken Stockman is back at work 
Like most heart attack victims, Ken Stockman 
survived his first attack and went back to work. 
Three out of four now do! 

Heart Fund dollars invested in research 
have helped make such progress possible 
through advances in diagnosis, treatment and 
rehabilitation. 

Nevertheless heart attack kills 580,000 in the 
U.S. annually. Fight this Number 1 killer with 
the best weapon you have-a generous gift to 
your Heart Fund volunteer. 

GIVE ... 
so more will live 

HEART FUND 
Contributed by the Publisher 

Intermittent Horizontal 

Will you please help me with an intermittent prob- 
lem? I have come to a dead end. The symptoms are no 
voltage and normal sound. When the set is first turned 
on, you may not get a picture. If the picture does come 
on, it stays oñ. If it doesn't come on at once, it some- 
times comes on after a long delay. The following meas- 
urements and conditions were noted during an "off" 
period: 

1. No spark obtained at the cap of the high -voltage 
rectifier. 

2. I removed the cap, but still could not get an arc. 
3. The control grid of the horizontal -output tube 

measured - 1.0 volt instead of - 30 volts. 
4. The voltage on the screen grid of the horizontal - 

output tube increased from 140 volts to 155 volts. 
5. The plate of the 6LT8 increased to 200 volts 

from 165 volts. 
6. The supply voltage measured normal. When the 

receiver operates normally, all voltages are with- 
in tolerance with the exception of the voltage on 
the grid of the horizontal -output tube, which 
measures - 37 volts instead of - 30 volts. 

A. M. GATMOST 
Independence, Mo. 

DC Voltage readings are okay when attempting to 
isolate a defective component; however, a scope is re- 
quired in this instance to help isolate the defective stage. 
You do not mention the drive on the grid of the hori- 
zontal -output tube; it should be in the neighborhood of 
100 volts p -p. 1 suggest taking waveform readings, 
starting at the grid of the horizontal -output stage and 
working back toward the phase detector. If this particu- 
lar trouble runs true to form, you will probably probe a 
check point and shock the circuit into operation. If this 
happens, you will have to monitor the signal at this 
point until the symptom returns; however, you will have 
isolated the trouble to one stage or section. 

Drifting Tuner 

I have a Symphonic color TV (PHOTOFACT Folder 
841-3) that works fine, except the color fades out and 
you have to reset the fine-tuning control to get it back. 
You may have to do this several times during a pro- 
gram. I have changed the tubes in the tuner; this seems 
to help for a short time, but then the same trouble 
symptom returns again. It acts like a drifting tuner to 
me. Is there anything you can suggest that will cor- 
rect this problem? 

W. H. MCCAHEN 
Mediapolis, Ia. 

I agree that you have a case of drifting. Check the 
antenna system for corroded elements; weather -checked, 
cracked, or bare lead-in; proximity coupling of lead-in 
to a metal protrusion; etc. Check the Mav issue of PF 
REPORTER for further information on "front end" or 
antenna problems. 

High Voltage Missing 
I would like verification or correction of my diagnosis 

of a problem I have recently encountered. It concerns 
a Westinghouse color Chassis V-247323-4. The corn - 
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plaint was loss of picture and raster with an odor that 
indicated a burning component. The trouble was found 
to be R72, which was badly charred. There was no 

apparent reason for it, since all resistance measurements 
were normal and the video -output tube was not shorted. 
However, after repair there was no, or very low, high 
voltage. Following a few minutes warm-up, the high - 
voltage rectifier plates became cherry red, indicating 
excessive high -voltage current. Checking and/or sub- 
stituting the damper, horizontal -output, and high -volt- 
age regulator tubes did not remedy the situation. When 
the 2nd anode connection was removed from its socket, 
the high voltage returned to normal. When the 2nd 
anode was connected and the picture tube socket dis- 
connected, the high voltage again returned to normal. 
It seems to me there is a breakdown occuring internally 
within the CRT itself, although there is no audible or 
visual indications of arcing. Since color television is 

highly complex and there may be other possible ways 
that this condition could exist, I would like your opinion 
on this matter. 

Cape May Court House, N. J. 

© 6GN 

JOHN HEINZ, JR. 
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Actually, John, a color receiver is a black -and -white 
receiver with color or chroma circuits added. The same 
principles apply to a color CRT as applied to a black - 
and -white CRT; the difference being the addition of 
two more guns and some physical changes which do 
add to the possibility that the color CRT will become 
defective earlier than a b -w CRT. It is a comparatively 
simple matter to confirm your diagnosis through the 
use of one of the excellent color CRT checkers avail- 
able today. However, your difficulty actually appears 
to be bias. Insufficient bias applied to the picture tube 
will allow it to conduct excessive current. This exces- 
sive conduction will reduce the high -voltage supply 
since it is a low -current type supply. Check the voltages 
on the grids and cathodes of the CRT. 

Arcing CRT 

I have an old Muntz chassis that has trouble I have 
literally tried for weeks to correct, but to no avail. I 

hate to give up without first consulting you. The set 
gives an excellent picture, and the tube is new and 
checks normal, although I did not install it. 

After a very brief warm-up, arcing occurs between 
the focus magnet and what appears to be the neck of 
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COLA BAR PA11fR0 6EPf6RTOR 

LCG-387 

COLOR BAR 
PATTERN GENERATOR 

Here it is - LEADER's new color bar pattern 

generator which includes the keyed rainbow, 

SQUARE crosshatch, dots, AND the single 

cross bar. In fact, this cross pattern will speed 

up adjustments on raster centering, purity at 

the center and dynamic convergence. Sharp 

and clear lines, both vertical and horizontal, 

produced by return trace blanking. Two switch - 

able channels, 5 and 6, with 10mV output. 

Solid state, of course, with voltage regulated 

supply. Compact and sturdy construction for 

field use - supplied with carrying bag for con- 

venience. Size only 2% H x 6 á W x 4% D in., and 

weight 3.3 lbs approx. 

LEADER ELECTRONICS CORP. 
NEW YORK OFFICE 

101-103 ROME ST.. FARMINGDALE, L.I.. N. Y.11735 

TEL (516)694-1534 541-5373 
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this is Your Year 
to play 
Politics 

"loud and clear" 
and there's no better way to do it than 
with commercial sound speakers from 
Oxford. Yes, this is election year . . 

there'll be conventions, rallys, 
speeches by the hundreds. From 
Maine to New Mexico the nation will 
be wired for sound. Whether for indoor 
or outdoor use, convention hall or vil- 
lage green, Oxford has the speakers 
to let those election promises ring out 
loud and clear. Go ahead, play poli- 
tics, go Oxford. And do you know what 
... the candidates will love you! 

OXFORD TRANSDUCER 
COMPANY 

MEMBER c ' A Division of 
_ Oxford Electric Corporation 

AMA mow.. 3911 S. Michigan Avenue 
l'If{ Chicago, Illinois 60653 
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the tube. The picture fades out, of course, when the 
arcing starts. The waveforms in the vertical and hori- 
zontal sections appear normal. Have you any idea what 
can cause this exasperating trouble? I have read in- 
numerable articles and books, and searched your "speed 
servicing" for some help, but have never found a word 
about it. 

H. GUSTAFSON 
Marinette, Wis. 

You would experience difficulty in finding much 
literature about this trouble, it is man-made. Two 
things could be causing this: 
1. The man who replaced the CRT could have left out 

the insulating (fish) paper that was used around the 
neck of the tube, between the tube and the yoke. 

2. The replacement CRT has excessive gas or foreign 
matter causing arc -over and should be replaced. 

Zenith Tips 
Here are two tips on troubles we have found in 

Zenith Chassis 23XC36: 
1. Symptoms include a decrease from the prescribed 

level of high voltage, with very little change effected 
by rotating the high -voltage adjust control through 
its range. High voltage and high -voltage control 
action returned to normal after replacement of the 
1-meg resistor on the high side of the high -voltage 
adjust control. This resistor tends to increase in 
value. 

2. Symptoms include "streaks" in raster and "flashing 
lines" in picture. Boost voltage (1200 volts) starts 
to decrease, picture dims, etc. This trouble requires 
abnormal settings of red, blue, and green screen 
controls to compensate for lowered boost. This 
situation was remedied by replacement of the 
boost rectifier diode-internal arcing within the 
rectifier caused the breakdown. 

LARRY BOWERS 
Opa-locka, Fla. 

HV 
ADJ 

lmeg 

820V 

HIGH VOLTAGE 
REGULATOR 

6HS5 

360V 

TO DAMPER 

CATHODE 

Thanks Larry, you might save a fellow technician the 
amount of bench time it took you to troubleshoot the 
trouble symptoms you have described. The exchanging 
of such tips and ideas will help everyone save service 
time and, thus, will increase profits. 
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66 -Meg Troubles 

I had an RCA CTC16 (PHOTOFACT Folder 736-4) 
which had intermittent flashes of light green on the 
right side of the screen. This ,would sometimes clear 
up within a few minutes after turning on the set; 
other times it would last for hours. The trouble was 
finally traced to R143, the 66-megohm focus load. 

This resistor may be replaced without pulling the 
chassis. Merely remove the color and tint control 
knobs, remove the chassis bolts, and slide the chassis 
back about 4". This procedure requires you to lay 
on the floor in an awkward position to replace the 
part, but it sure beats pulling the chassis. Especially 
if the set has remote control. 

BERNARD SEROTA 
Philadelphia, Pa. 

I have a Heath GR -180 (PHOTOFACT Folder 882) 
which worked very well for a year. But finally the set 
had trouble. It would jump in and out of focus. Close 
inspection showed that the scan lines would completely 
disappear. After a lot of fruitless effort, I detected a 

slight blue glow at the top of the 66-megohm focus 
load. Replacing this resistor cured the trouble. 

WILLARD GOOD 
Toledo, Ohio 

HV RECT 

3A3 
DO NOT MEASURE 

HORIZ OUTPU. 
TRANSFORMER 

DO NOT MEASURE 

30pf 

6KV 

TO 

FOCUS 
COIL 

TO CRT 

2ND ANODE 

TO CRT 

PIN 9 

4.7meg 

2w 

66meg 

6KV 

We have also experienced streaking flashes in the pic- 
ture, similar to high -voltage arc, and traced it to the 
focus load. Evidently this resistor can cause a multitude 
of symptoms, depending on the type of resistor defect, 
and the particular chassis involved. 

Unusual Color Troubles 

I have encountered a most unusual fault in several 
Westinghouse V2655 chassis (PHOTOFACT Folder 
920-2) . The symptoms are momentary loss of color 
sync when changing channels, and the killer control 
affects the tint. 

When troubleshooting, we discovered that the out- 
put of the 3.58 -MHz oscillator was greater than usual. 
Just bringing our hands near the oscillator transformer 

Single -Function 

MULTI- 
RANGE 
LAB METERS 

The SM300 Series, popular with schools and industry, have 
large 41/2" x 4" panel meters with mirror scales to obtain 
accurate readings easily and quickly (accuracy, 1.5% on 
DC, 2.5% on AC ranges.) All types use a moving coil type 
of movement. Binding posts are the multiple 5 -way type 
with captivated heads. All models except the high current 
SM321 and SM361 use varistor movement protection devices. 
71/4" x 41/4" rugged bakelite cabinets. Test leads have the 
popular solderless banana plug. 

SM301 - DC MICROAMMETER: with rotary switch, 
meter movement protection. Ranges: 50, 100, 250, 2995 
500, and 1,000 4A. 
SM311 - DC MILLIAMMETER: with rotary switch, 
meter movement protection. Ranges: 1, 5, 10, 25, 
100, 250, 500, and 1,0004A. 
SM321 - DC AMMETER: with binding post type 
selecting system. Ranges: 1, 2.5, 5, 10, and 25A. 
SM331 - DC VOLTMETER: with rotary switch, 
meter movement protection. Ranges: 1, 2.5, 5, 10, 
25, 50, 100, 250, 500, and 1,000 V. 

SM351 AC MILLIAMMETER: with rotary switch, 
meter movement protection. Ranges: 5, 25, 100, 2695 
250, and 1,000 mA. 
SM361 AC AMMETER: with binding post type select- 
ing system, current transformer. Ranges: 1, 2.5, 5, 
10, and 25A. 
SM371 AC VOLTMETER: with rotary selector switch, 
meter movement protection. Ranges: 5, 10, 25, 50, 
100, 250, 500, and 1,000 V. Sensitivity: 2,000 o p.v. 

A DIVISION 

2695 

2995 

2995 

2695 

ALCO ELECTRONIC PRODUCTS, INC., NO. ANDOVER, MASS. 01845 

Circle 37 on literature card 

caused the DC level to change. (The base line of the 
scope trace moved.) 

The trouble was caused by the shield surrounding 
the oscillator transformer. This shield is a piece of 
metal formed into a square and spot welded. The welds 
were broken. Soldering the broken welds top and bot- 
tom cured the trouble. 

LEONARD HUGHES 
Brantford, Ontario 
Thanks to you, Mr. Hughes, for sharing this tip with 
our readers. With the shield broken in the described 
manner, the capacity and the "Q" of the tuned circuit 
is greatly changed; thus, the varying of the chroma 
sync level and frequency A 

Got A TS Tip? 

If you've recently run across an unusual trouble symptom 
and have determined what caused it. why not pass the info 
on to the other readers of PF REPORTER. You'll not only 
be saving other service technicians valuable troubleshoot- 
ing time, you'll also be making a little extra change your- 
self. Send a thorough description of the trouble symptom 
and the solution along with a brief discussion of your 
troubleshooting technique to: 

Troubleshooting Tip 
PF REPORTER 
1014 Wyandotte Street 
Kansas City, Missouri 64105 
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Make 
verY 

Kid a 
Technician 

Let him clean the tuner after 
you've gone. That's right, he'll be 
cleaning the tuner contacts every 
time he changes channels if you've 
treated the contacts with BLUE 
STUFF FOR TUNERS. 

* * * 
Ordinary liquid tuner cleaners clean one 
time only and then evaporate. BLUE 
STUFF has no liquid cleaners. It is a 
thick, non -evaporative foam that is 
actually a polishing agent. BLUE 
STUFF does not clean until the tuner is 
rotated, then it gently polishes the 
contacts. And does it every time the 
channel is changed for months and 
months. 

* * * 
BLUE STUFF can't hurt the metal in 
the contacts and won't cause drift or 
detuning when applied to the 
contacts. Excellent for Color, B&W, 
Nuvistor and transistor tuners. 

BLUE STUFF FOR TUNERS 
No. 1639-8S 8 oz. aerosol $1.99 

TECH 2112 West Third 

SPRAY Amarillo, Texas 79106 
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may be grounded. The single unit 
measures 31/2" high by 71/2" wide by 
8" deep. Price is $55.95. The dual 
unit measures 31/2" high by 15" wide 
by 8" deep. Price is $111.95. 

Screwdriver Set 
(84) 

A set of miniature screwdrivers for 
the professional serviceman or work- 
bench enthusiast has been introduced 
by Moody Machine Products Co., Inc. 
The set consists of six heat -treated 
screw drivers. Each blade is inter- 
changeable, providing twelve blades 
ranging from .025" to .100". The 
screw driver chuck is grooved for 
blade size identification by touch. 

A clear plastic case is included to 
provide storage when the screwdrivers 
are not in use. Price of the set is $7.50. 

82 -Channel Antenna 
(85) 

The new antenna shown here 
features vertical beam phasing on all 
VHF channels to eliminate signal 
pickup from above and below the 
antenna. This feature is intended to 
reduce interference from such com- 
mon sources as airplanes and help 
eliminate ghosts. The Winegard an- 
tenna also features a UHF screen to 

effectively concentrate the signal on 
the collector element to improve the 
signal capture area. The UHF re- 
flectors work together to form a 
magnetic screen with all current fields 
in phase to produce parabolic re- 
flector efficiency. Another notable 
feature is the built-in cartridge hous- 
ing for cartridge amplifiers, which 
keeps cownlead connections weather- 
proof. The Model SC -1000 is gold 
anodized and carries a two-year re- 
placement warranty. Price is $100.00. 

VOM 
(86) 

The new battery operated VOM 
shown here is introduced by Triplett. 
The new unit employs field-effect 
transistor (FET) circuitry to provide 
the instrument with a 11,megohm in- 
put impedance on all AC and DC 
voltage and current ranges. The push- 
button function switches provide the 
unit with 52 range selections. 

The portable unit has an accuracy 
of ±2% of full scale on DC and 
±3% for AC, with a frequency re- 
sponse on the AC from 50 Hz to 50 
kHz. Another interesting feature is 
the low -power ohms measurement cir- 
cuit for integrated circuit (IC) ap- 
plications. 

The Model 601 measures 3 3/16" 
X 51/2" X 61/2" and weighs only 21/2 
lbs. Price is $125.00. 

IC Kit 
(87 

This experimenter kit, introduced 
by Motorola through their HEP pro- 
gram, contains five popular RTL inte- 
grated -circuits (IC's). All units are 

CIRCUS 
IER KIT 
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applicable to many existing and new 
digital and linear applications. The 
devices in the kit include two dual 2 - 

input gates, one J -K flip-flop, a dual 
buffer, and a 4 -input gate. 

The booklet included with the kit 
provides a schematic and parts list for 
eight projects: An ultra high -gain 
amplifier, sine to square -wave con- 
verter, RF signal injector, 4 -input mix- 
er, frequency standard, electronic 
siren, precision tachometer, and an 
audio signal generator. Uses and 
features of the circuits included with 
each schematic provide the user with 
a good understanding of how IC's 
can be used in consumer products. 
The booklet also contains information 
about the basic IC and how it differs 
from other solid-state devices, as well 
as presenting some good service tips. 
Price of the HEK-1 kit is $3.95. 

Garage Door Opener 
(88) 

The receiver of this new garage 
door opener is coded to discriminate 
against any signal disturbance except 
its own triple combination of signal 
and pause. 

The Perma-Power unit is a gear - 
driven, chain -drive unit with no belts 
or pulleys exposed. Other features in- 
cluded are: solid-state clutch, com- 
puter -logic motor control, automatic 
garage light control, and instant -stop 
control. 

The Model "Liftmaster 600" is suit- 
able for single- or double -sectioned 
garage doors. Price is $50.00. 

Screwdriver 
(89) 

This 3 -way ratchett screwdriver is 
reported to have features designed to 
reduce hand fatigue and speed up the 
insertion of any screw. Fingertip con- 
trol provides forward, reverse, and 
regular combination drives. The blade 
is made of chrome vandium steel 
with a nickel chrome finish. Two 
models of the Vaco screwdriver are 
available: Model 111001 has a 1/4" 

NOW! Solve Electronics Problems 
fast with New Patented Slide Rule. 

o 

That's right! This amazing new Electronics 
Slide Rule will save you time the very first 
day you use it. It's a patented, all -metal 10" 
rule that features special scales for solving 
reactance, resonance, inductance and cir- 
cuitry problems . . . an exclusive "fast - 
finder" decimal point locater ... widely - 
used formulas and conversion factors for 
instant reference. And there's all the stand- 
ard scales you need to do multiplication, 
division, square roots, logs, etc. 

Best of all, the CIE Electronics Slide Rule 
comes complete with an Instruction Course 

GET BOTH FREE! 
ELECTRONICS 

pMICS 

öe SLIDE RULE 

Send 
coupon 
today- 

O of four AUTO-PROGRAMMED'lessons. You'll quickly 
learn how to whip through tough problems 
in a jiffy while others plod along the old- 
fashioned "pad and pencil" way. 

Electronics Slide Rule, Instruction Course, 
and handsome, top -grain leather carrying 
case ... $50 value for less than $25. Send 
coupon for FREE illustrated booklet de- 
scribing this Electronics Slide Rule and 
Instruction Course and FREE Pocket Elec- 
tronics Data Guide. Cleveland Institute of 
Electronics, 1776 E. 17th St., Dept. FF - 
123, Cleveland, Ohio. 44114. 

*TRADEMARK 

Cleveland Institute 
of Electronics 

1776 E. 17th St., Dept. PF 123, Cleveland, Ohio 44114 

Send FREE Electronics Slide Rule Booklet. Special Bonus: Mail 

promptly and get FREE Pocket Electronics Data Guide too! 

NAMF 

ADDRESS 

Inoue Print) 

COUNTY 

CITY STATE ZIP 

A leader in Electronics Training...since 1934 
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RAU BEST PERFORMING 
UHF CONVERTERS 

" 

,0 
SOLID-STATE TWO TRANSISTOR 
DELUXE UHF CONVERTER 
HAS BUILT-IN AMPLIFIER! 
Updates any VHF TV Set to receive any of 
the 83 UHF/VHF Channels. Low noise, drift - 
free operation. Simple hook-up. Charcoal Gray 
Hi -Impact Plastic Housing has Silver -matte 
finish front panel. Features accurately cali- 
brated UHF dial, UHF/VHF antenna switch, 
advanced pilot light indicator, and tuning con- 
trol. Model CR -300. _ _ List $34.95 

RMS SOLID-STATE 
ECONOMICAL 4---r117111) O 
UHF CONVERTER 
Two transistor advanced circuitry. Durable 
metal housing has wood grain finish and Satin 
Gold front panel with Black knobs having 
Gold inserts. #CR -21W___ List $27.95 

RMS UHF ANTENNAS... 
Top performers for all areas! Brings clearest 
Color and Black and White Reception on all 
UHF Channels 14-83. Features Reynolds Alumi- 
num COLORWELD! 

Write for FREE Information on these and other 
Profit Building Products.... 

TEL. (212) TY 2-6700 

RMS ELECTRONICS, INC. 

50 ANTIN PLACE, BRONX, N. Y. 10462 

RAYMER 
"AMERICAN MADE" 

TUNERS 
MPLIFIERS 

RECEIVERS 

... for Sound Installations 
by Radio-TV Servicemen. 

Model 761 Receiver 

List Price $151.75. See your electronic 
parts distributor for dealer cost. 

AM -FM with 15 Watts Audio and micro- 
phone paging. 

Designed for 24 hour trouble -free round- 
the-clock operation. Top performance. 

is Just add speakers for a complete back- 
ground music system in stores, offices, 
schools, apartment buildings, homes, etc. 
QUICK AND EASY INSTALLATION. 

Also available: Tuners, Amplifiers, Tuner - 
Amplifiers. 

All top quality at low cost. 

Ask for complete catalog at your 
parts distributor or write factory 
direct requesting Catalog #HHH. 

TRUTONE ELECTRONICS, INC. 
14660 RAYMER STREET 

VAN NUYS, CALIF. 91405 
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Catalog and 

Literature Service 

*Check "Index to Advertisers" 

for additional information. 

ANTENNAS 
163. ANTENNACRAFT-4-color brochures 

Custom Channel Spanner Series An - 
describing Channel Spanner and 
tennas for UHF, VHF, and FM. 

164. FINNEY-4-color brochure with de- 
scription and technical details on 
new Finco Color Spectrum fre- 
quency -dependent antennas for UHF - 
VHF -FM, VHF -FM, and UHF. Form 
20-413. 

165. GAVIN INSTRUMENTS - 6 -page 
folder illustrating the complete out- 
door antenna line, converters, and 
accessories with technical data. 

166. JERROLD-Form DS -AL -1068, a 4 - 
page, 4 -color brochure about the 
new DYNAROTORTM antenna rotor. 

167. JFD-New 40 -page dealer catalog 
of TV -FM antennas and accessories. 

168. MOSLEY-Catalogs on CB, amateur 
radio, and TV FM antennas.* 

169. RMS ELECTRONICS - Illustrated 
specification sheet describes eight 
"Direction -Finder" UHF, VHF, and 
FM antennas.* 

170. SOUTH RIVER - Complete data 
sheet on universal all -position an- 
tenna mount.* 

171. WINEGARD-Fact-finders on "color - 
tracker" UHF antennas and a solid- 
state, 4 -set booster -coupler. 

AUDIO 
172. ALTEC LANSING -16 -page product 

catalog, complete with technical in- 
formation and photographs. 

173. BELL PEA - Brochure about MOD 
amplifier series. 

174. ELECTRO -VOICE -Pocket-size guide- 
books for microphones, hi-fi loud- 
speakers, and hi -fl systems. 

175. STANFORD INT'L.-Microphone cata- 
log number 5168. 

176. SWITCHCRAFT-New product bul- 
letin 173 describes 2 new audio 
adapter connectors. 

COMMUNICATIONS 
177. E. F. JOHNSON -Four 12 -page book- 

lets about uses of 2 -way radio. 
178. MARK PRODUCTS CO. - Brochure 

about the "Mark Invader 23" AM 
CB transceiver. 

COMPONENTS 
179. ALCO-12-page catalog AS -68, de- 

scribes complete line of products.* 
180. ASTATIC-New C-68 cartridge cata- 

log, listing complete line of car- 
tridges with expanded cross-refer- 
ence guide. 

181. BELDEN-Catalog 876, a 56 -page 
catalog of the complete Belden line. 

182. BUSSMANN -Small TV fuse leaflet 
designed to fit pocket or tool kit, 
shows list prices of fuses most 

commonly used in TV sets. Ask for 
BUSS leaflet TVLP.* 

183. CORNELL-DUBILIER - New 4 -page 
color-lytic list.* 

184. JENSEN - Brochure 242, "Hi-Fi 
Speaker system components," con- 
taining a graphic presentation of 
2-, 3-, and 4 -way Hi-Fi Systems. 

185. LITTELFUSE - Pocket -sized TV cir- 
cuit -breaker cross-reference, CBCRP, 
gives the following information at 
a glance: manufacturer's part num- 
ber, price, color or b -w designa- 
tion, and trip ratings.* 

186. MALLORY -Bulletin 4-82 describes 
radial -and axial -lead tantalum ca- 
pacitors. 

187. MERIT - Giant wall chart WC -68, 
listing all popular color transformers. 

188. MILLER -Catalog 167, a 156 -page 
general catalog with complete cross- 
reference guide.* 

189. POMONA-New 1968 catalog. A 44 - 
page listing of the complete line 
with technical information. 

190. QUAM-NICHOLS - Catalog No. 67 
has information on the entire line.* 

191. SARKES TARZIAN-New catalog 68 - 
DL -5 describing complete line of 
rectifiers for replacement applica- 
tions.* 

192. SONOTONE - New specification 
sheet, lists 7 new replacement car- 
tridges. 

193. SPRAGUE -C-618, a new, complete, 
general -line catalog. 

194. TEXAS CRYSTALS -12 -page catalog 
of crystals including engineering 
data, specifications, and prices. 

195. WORKMAN - New cross-reference 
for VDR's and thermistors used in 
color TV.* 

SERVICE AIDS 
196. BLONDER -TONGUE - New publica- 

tion, "SOLUTION 1," contains in- 
formation for servicemen about re- 
ception problems. 

197. CASTLE TUNER -Fast overhaul serv- 
ice on all makes and models of 
television tuners. Shipping instruc- 
tions, labels, and tags are also in- 
cluded. 

198. ELECTRONIC CHEMICAL - Catalog 
sheet of chemical products. 

199. GC -Catalog FR69, a 304 -page list- 
ing for all product divisions. 

200. INJECTORALL-Catalog of chemicals 
and tools including new printed - 
circuit kit.* 

201. TECH SPRAY -Brochure FB11 de- 
scribing BLUE STUFF for tuners and 
catalog FB 10 for chemical prod- 
ucts.* 

SPECIAL EQUIPMENT 
202. ATR - Literature about DC -AC in- 

verters up to 6000 watts load. 
203. MUELLER -8 -page catalog describ- 

ing every clip and insulator in the 
Mueller line. 

204. PERMA-POWER - Product sheet on 
Model D-210 AVR voltage regulator 
for color TV.* 

205. VECTOR - Literature about new 
"Micro-Klip" terminal for use on 
plugboards. 

TECHNICAL PUBLICATIONS 
206. CAPITOL RADIO ENGINEERING IN- 

STITUTE - Illustrated brochure, 
"How to Prepare for Tomorrow's 
Jobs in Electronics," for high-school 
graduates currently employed in 
electronics. 

207. CLEVELAND INSTITUTE OF ELEC- 
TRONICS -Free illustrated brochure 
describing electronics slide rule, 
four -lesson instruction course and 
grading service.* 

208. RCA INSTITUTES -New 1968 career 
book describes home -study pro 
grams and course in television 
(monochrome and color), communi- 
cations, transistors, and industrial 
and automation electronics.* 

209. SAMS, HOWARD W. -Literature de- 
scribing popular and informative 
publications on radio and TV serv- 
icing, communication, audio, hi-fi 
and industrial electronics, including 
special new 1968 catalog of tech- 
nical books on every phase of elec- 
tronics.* 

TEST EQUIPMENT 
210. B & K -Brochures about the B & K, 

Precision Apparatus, and "Cobra" 
lines.* 

211. HICKOK-Specification sheets cover- 
ing Models CR -35 CRT analyzer, 860 
Injecto-Tracer, GC -660 color genera- 
tor, 677 wide -band scope, and 661 
NTSC color -bar generator. 

212. LECTROTECH - Two-color catalog 
sheet on new Model V6 -B color -bar 
generator gives all specifications 
and is fully illustrated.* 

213. SECO -Operating manual for Model 
HC8 in -circuit current checker. 

214. SIMPSON - New 28 -page panel 
meter catalog. 

215. TR/PLETT-Catalog 53-T with com- 
plete line of Triplett test equipment.* 

TOOLS 
216. ARROW - Catalog sheet showing 

three staplegun tackers designed for 
fastening wires and cables up to 
1/2" diameter. 

217. CHANNELLOCK - Brochure describ- 
ing new curved jaw pliers. 

218. SWING -O -LITE - Catalog sheet on 
Models BBM-9 and BB -45 bench 
lamps. 

219. VACO - Catalog SD -134 describes 
new products for electronics in- 
dustry. 

220. XCEL/TE-Bulletin N867 describes 
hollow -shaft nutdrivers which speed 
locknut/screw adjustments.* 

TUBES AND SEMICONDUCTORS 
221. GENERAL ELECTRIC -Entertainment 

semiconductor almanac, ETR-4311C, 
and picture -tube replacement guide, 
ETR-702K, are offered. 

222. /R -Flyer sheet about a new uni- 
versal replacement transistor (type 
TR -27) for vertical- and horizontal - 
output applications. 

223. MOTOROLA - HEP cross-reference 
guide lists approximately 12,000 
semiconductor types. 

224. RCA -1D1304, a 12 -page brochure 
on RCA's line of all -new HI -LITE 
color picture tubes for the re- 
placement market. Explains latest 
technological advances, such as 
brightness, Perma-Chrome, and unity 
current ratios.* 
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applicable to many existing and new 
digital and linear applications. The 
devices in the kit include two dual 2 - 
input gates, one J -K flip-flop, a dual 
buffer, and a 4 -input gate. 

The booklet included with the kit 
provides a schematic and parts list for 
eight projects: An ultra high -gain 
amplifier, sine to square -wave con- 
verter, RF signal injector, 4 -input mix- 
er, frequency standard, electronic 
siren, precision tachometer, and an 
audio signal generator. Uses and 
features of the circuits included with 
each schematic provide the user with 
a good understanding of how IC's 
can be used in consumer products. 
The booklet also contains information 
about the basic IC and how it differs 
from other solid-state devices, as well 
as presenting some good service tips. 
Price of the HEK-1 kit is $3.95. 

Garage Door Opener 
(88) 

The receiver of this new garage 
door opener is coded to discriminate 
against any signal disturbance except 
its own triple combination of signal 
and pause. 

The Perma-Power unit is a gear - 
driven, chain -drive unit with no belts 
or pulleys exposed. Other features in- 
cluded are: solid-state clutch, com- 
puter -logic motor control, automatic 
garage light control, and instant -stop 
control. 

The Model "Liftmaster 600" is suit- 
able for single- or double -sectioned 
garage doors. Price is $50.00. 

Screwdriver 
(89) 

This 3 -way ratchett screwdriver is 
reported to have features designed to 
reduce hand fatigue and speed up the 
insertion of any screw. Fingertip con- 
trol provides forward, reverse, and 
regular combination drives. The blade 
is made of chrome vandium steel 
with a nickel chrome finish. Two 
models of the Vaco screwdriver are 
available: Model 111001 has a 1/4" 

NOW! Solve Electronics Problems 
fast with New Patented Slide Rule. 

e 
o. 

That's right! This amazing new Electronics 
Slide Rule will save you time the very first 
day you use it. It's a patented, all -metal 10" 
rule that features special scales for solving 
reactance, resonance, inductance and cir- 
cuitry problems . an exclusive "fast - 
finder" decimal point locater ... widely - 
used formulas and conversion factors for 
instant reference. And there's all the stand- 
ard scales you need to do multiplication, 
division, square roots, logs, etc. 

Best of all, the CIE Electronics Slide Rule 
comes complete with an Instruction Course 

;t: 

O of four 111110-PROORAMMED ' lessons. You'll quickly 
learn how to whip through tough problems 
in a jiffy while others plod along the old- 
fashioned "pad and pencil" way. 

Electronics Slide Rule, Instruction Course, 
and handsome, top -grain leather carrying 
case . $50 value for less than $25. Send 
coupon for FREE illustrated booklet de- 
scribing this Electronics Slide Rule and 
Instruction Course and FREE Pocket Elec- 
tronics Data Guide. Cleveland Institute of 
Electronics, 1776 E. 17th St., Dept. PF - 
123, Cleveland. Ohio. 44114. 

*TRADEMARK 

GET BOTH FREE! 
ELECTRONICS 

OMlCS 
TA 

SLIDE RULE GUIDE 

LEUR 
DA 

Send 
coupon 
today--> 

Cleveland Institute 
of Electronics 

1776 E. 17th St., Dept. PF -123, Cleveland, Ohio 44114 

Send FREE Electronics Slide Rule Booklet. Special Bonus: Mail 

promptly and get FREE Pocket Electronics Data Guide too! 

NAME 
(Please Print) 

ADDRESS COUNTY 

CITY STATE ZIP 

A leader in Electronics Training...since 1934 

Circle 41 on literature card 

RIMS BEST PERFORMING 
UHF CONVERTERS 

SOLID-STATE TWO TRANSISTOR 
DELUXE UHF CONVERTER 
HAS BUILT-IN AMPLIFIER! 
Updates any VHF TV Set to receive any of 
the 83 UHF/VHF Channels. Low noise, drift - 
free operation. Simple hook-up. Charcoal Gray 
Hi -Impact Plastic Housing has Silver -matte 
finish front panel. Features accurately cali- 
brated UHF dial, UHF/VHF antenna switch, 
advanced pilot light indicator, and tuning con- 
trol. Model CR -300 List $34.95 

RMS SOLID-STATE 
ECONOMICAL 4 
UHF CONVERTER 
Two transistor advanced circuitry. Durable 
metal housing has wood grain finish and Satin 
Gold front panel with Black knobs having 
Gold inserts..itCR-2TW List $27.95 

RMS UHF ANTENNAS 
Top performers for all areas! Brings clearest 
Color and Black and White Reception on all 
UHF Channels 14-83. Features Reynolds Alumi- 
num COLORWELD! 

Write for FREE Information on these and other 
Profit Building Products.... 

TEL. (212) TY 2-6700 

RMS ELECTRONICS, INC. 

50 ANTIN PLACE, BRONX, N. Y. 10462 

RAYMER 
"AMERICAN MADE" 

TUNERS MPLIFIERS 
RECEIVERS 

... for Sound Installations 
by Radio-TV Servicemen. 

Model 761 Receiver 

List Price $151.75. See your electronic 
parts distributor for dealer cost. 

AM -FM with 15 Watts Audio and micro- 
phone paging. 

Designed for 24 hour trouble -free round- 
the-clock operation. Top performance. 

Just add speakers for a complete back- 
ground music system in stores, offices, 
schools, apartment buildings, homes, etc. 
QUICK AND EASY INSTALLATION. 

Also available: Tuners, Amplifiers, Tuner - 
Amplifiers. 

All top quality at low cost. 

Ask for complete catalog at your 
parts distributor or write factory 
direct requesting Catalog #HHH. 

TRUTONE ELECTRONICS, INC. 
14660 RAYMER STREET 

VAN NUYS, CALIF. 91405 
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ALL NEW! 
NRI learn -by -doing training in 

ADVANCED 
COLOR TV 

THE ONLY 

COLOR TV 
TOTALLY 

ENGINEERED FOR 
TRAINING 

Build your own custom color 
set in 5 training stages 

50 designed -for -learning 
color circuit experiments 

Programmed with 18 "bite -size" 
lesson texts 
A comprehensive training plan for the 

man who already has a knowledge of 
monochrome circuits and wants to 
quickly add Color TV servicing to his 
skills. DEFINITELY NOT FOR BE- 
GINNERS. It picks up where most 
other courses leave off - giving you 
"hands on" experience as you build the 
only custom Color TV set engineered 
for training. You gain a professional 
understanding of all color circuits 
through logical demonstrations never 
before presented. The end product is 
your own quality receiver. 

TRAIN WITH THE LEADER 
This NRI course - like all NRI train- 
ing - is an outgrowth of more than 50 
years experience training men for Elec- 
tronics. NRI has simplified, organized 
and dramatized home -study training to 
make it easy, practical, entertaining. 
You train with your hands as well as 
your head, acquiring the equivalent of 
months of on-the-job experience. De- 
mand for Color TV Service Technicians 
is great and growing. Cash in on the 
color boom. Train with NRI - oldest 
and largest school of its kind. Mail 
coupon. No obligation. No salesman will 
call. NATIONAL RADIO INSTI- 
TUTE, Color Div., Wash., D.C. 20016. 

MAIL FOR FREE CATALOG 

0 NATIONAL RADIO INSTITUTE 
Color TV Division 
Washington, D.C. 20016 22-088- 

Send me complete information on NRI new Advanced 
Color TV Training. (No salesman will call) 

Name_ Age 

Address 

CIty State Zip 

ACCREDITED MEMBER TUITIONAL NOME STUDY COUNCIL r 
L 
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blade with an overall length of 10", 
the handle is 1 1/16" by 41/2". Price 
is $3.00. Model 111002 has a 5/16" 
blade with an overall length of 101/4"; 
the handle is 1 3/16" X 43/8". Price 
is $3.25. 

FM Monitor 
(90) 

A new FM Communications Mon- 
itor that combines the flexibility of 
modular plug -ins with the ability to 
make off -the -air measurements of 
base stations up to 50 miles away 
has been introduced by Cushman 
Electronics. Called the CE -3, the new 
instrument gives users a choice of 
plug-in oscilloscope or meter for de- 
viation display and a choice of three 
high -sensitivity RF preselector plug - 
ins -20-80 MHz, 120-180 MHz, and 
450-512 MHz-or a broadband RF 
mixer plug-in for close -in monitoring 
and in -shop measurements. It also 
provides built-in frequency and FM - 
deviation measurement as well as 
generation capability for the proposed 
new land -mobile frequencies (between 
470-512 MHz) now assigned to UHF 
TV channels 14-20. 

Included is a "dial -in" feature that 
allows users to "dial -in" any fre- 
quency in the FM communications 
spectrum. Once the frequency is se- 
lected, frequency error and FM de- 
viation can be read simultaneously. 
The whole process takes less than 10 
seconds. Frequency accuracy is better 
than .000075% long term. 

The unit uses all solid-state circuits 
and weighs only 38 lbs. when used 
with plug -ins. Each unit is factory 
wired to allow use of accessory me- 
ters for display of frequency error 
and FM deviation several hundred 
feet from the instrument. Price, less 
plug -ins, is $3,240.00. 

Melted solder 
disappears up 
hollow tip 
into tube 

The ENDECO Desoldering Iron 
Removes Soldered Components 
in seconds ... without damage! 
Endeco melts solder, then removes it by 
vacuum Leaves terminals and mounting 
holes clean Resolders too One -hand 
operation Temperature controlled for con- 
tinuous use Ideal for use with shrinkable 
tubing 4 tip sizes Quickly pays for itself 
in time saved Only $18.75 net. 
SMALLER SIZE AVAILABLE. SEE YOUR DISTRIBUTOR OR WRITE: 

ENTERPRISE 
DEVELOPMENT 
CORPORATION 

5151 E 65TH INDIANAPOLIS, IND.46220 
Circle 43 on literature card 

WO RID'S 
FINEST 

ERSIN 

MULTILORE 

ONLY 69c 
BUY IT AT RADIO-TV PARTS STORES 

Multitore Sales Corp. Westbury, N.Y. 11591 
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FIX COLOR TV 

FAST! ' oahead 

loin the 

P.O.M. Club! 
(Photofact-of-the-Month Club) 

only PHOTOFACT 
gives you the up-to-the- 

minute data and know-how 

you need to perform expert 

Profitable Color TV Servicing 

Only s10 per month brings you: 

6 new Photofact Sets each month 
6 to 9 Color TV Folders monthly 
Coverage of at least 50 new chassis 
Includes current b&w TV, Stereo 
Hi-Fi, Phonograph, and Record 
Changer Models 

plus this big `Bonus": 
Exclusively for P.O.M. subscribers-a 
minimum of 10 "advance" TV sche- 
matics (mostly Color) with each 
month's issue. 

Join the P.O.M. Club! 

Act today-see your 
SAMS Distributor 

Circle 45 on literature card 
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MOW YOU CAN 

COMpLFTFLY 
REMOVE ALL 
GREASE, DIRT & OIL 
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ThE I4StDE AND 
OANI86 

a 
rUN R PARTS ^LiKE E 

t,prd híghtY eoncenMsted sPraY Dársä 
:oa b' Ires accumu.ated ºll, y n1 t^ 

Osídation ín all tYD s 
s(eaves n0 residut Wit nat rl0 

t'it 
dryìe$ IHarmles5 lß 

NmN-FLAMIMABLE 

A THOROUGH 

DEGREASING 

BATH IN SECONDS 
wditcect 

REMOVING THE TUNER 
CiNLY WITH THE NEWEST IN 

ELECTRONIC CHEMICALS by 

BROOKLYN - - N. Y. 11236 
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Catalog and 

Literature Service 

*Check "Index to Advertisers" 

for additional information. 

ANTENNAS 
163. ANTENNACRAFT-4-color brochures 

Custom Channel Spanner Series An - 
describing Channel Spanner and 
tennas for UHF, VHF, and FM. 

164. FINNEY-4-color brochure with de- 
scription and technical details on 
new Finco Color Spectrum fre- 
quency -dependent antennas for UHF - 
VHF -FM, VHF -FM, and UHF. Form 
20-413. 

165. GAVIN INSTRUMENTS - 6 -page 
folder illustrating the complete out- 
door antenna line, converters, and 
accessories with technical data. 

166. JERROLD-Form DS -AL -1068, a 4 - 
page, 4 -color brochure about the 
new DYNAROTORTM antenna rotor. 

167. JFD-New 40 -page dealer catalog 
of TV -FM antennas and accessories. 

168. MOSLEY-Catalogs on CB, amateur 
radio, and TV FM antennas.* 

169. RMS ELECTRONICS - Illustrated 
specification sheet describes eight 
"Direction -Finder" UHF, VHF, and 
FM antennas.* 

170. SOUTH RIVER - Complete data 
sheet on universal all -position an- 
tenna mount.* 

171. W/NEGARD-Fact-finders on "color - 
tracker" UHF antennas and a solid- 
state, 4 -set booster -coupler. 

AUDIO 
172. ALTEC LANSING -16 -page product 

catalog, complete with technical in- 
formation and photographs. 

173. BELL PEA - Brochure about MOD 
amplifier series. 

174. ELECTRO-VO/CE-Pocket-size guide- 
books for microphones, hi-fi loud- 
speakers, and hi-fi systems. 

175. STANFORD INT'L.-Microphone cata- 
log number 5168. 

176. SWITCHCRAFT-New product bul- 
letin 173 describes 2 new audio 
adapter connectors. 

COMMUNICATIONS 
177. E. F. JOHNSON -Four 12 -page book- 

lets about uses of 2 -way radio. 
178. MARK PRODUCTS CO. - Brochure 

about the "Mark Invader 23" AM 
CB transceiver. 

COMPONENTS 
179. ALCO-12-page catalog AS -68, de- 

scribes complete line of products.* 
180. ASTATIC-New C-68 cartridge cata- 

log, listing complete line of car- 
tridges with expanded cross-refer- 
ence guide. 

181. BELDEN-Catalog 876, a 56 -page 
catalog of the complete Belden line. 

182. BUSSMANN -Small TV fuse leaflet 
designed to fit pocket or tool kit, 
shows list prices of fuses most 

commonly used in TV sets. Ask for 
BUSS leaflet TVLP.* 

183. CORNELL-DUBILIER - New 4 -page 
color-lytic list.* 

184. JENSEN - Brochure 242, "Hi-Fi 
Speaker system components," con- 
taining a graphic presentation of 
2-, 3-, and 4 -way Hi-Fi Systems. 

185. LITTELFUSE - Pocket -sized TV cir- 
cuit -breaker cross-reference, CBCRP, 
gives the following information at 
a glance: manufacturer's part num- 
ber, price, color or b -w designa- 
tion, and trip ratings.* 

186. MALLORY -Bulletin 4-82 describes 
radial -and axial -lead tantalum ca- 
pacitors. 

187. MERIT - Giant wall chart WC -68, 
listing all popular color transformers. 

188. MILLER -Catalog 167, a 156 -page 
general catalog with complete cross- 
reference guide.* 

189. POMONA-New 1968 catalog. A 44 - 
page listing of the complete line 
with technical information. 

190. QUAM-NICHOLS - Catalog No. 67 
has information on the entire line.* 

191. SARKES TARZIAN-New catalog 68 - 
DL -5 describing complete line of 
rectifiers for replacement applica- 
tions.* 

192. SONOTONE - New specification 
sheet, lists 7 new replacement car- 
tridges. 

193. SPRAGUE -C-618, a new, complete, 
general -line catalog. 

194. TEXAS CRYSTALS -12 -page catalog 
of crystals including engineering 
data, specifications, and prices. 

195. WORKMAN - New cross-reference 
for VDR's and thermistors used in 
color TV.* 

SERVICE AIDS 
196. BLONDER -TONGUE - New publica- 

tion, "SOLUTION 1," contains in- 
formation for servicemen about re- 
ception problems. 

197. CASTLE TUNER -Fast overhaul serv- 
ice on all makes and models of 
television tuners. Shipping instruc- 
tions, labels, and tags are also in- 
cluded. 

198. ELECTRONIC CHEMICAL - Catalog 
sheet of chemical products. 

199. GC -Catalog FR69, a 304 -page list- 
ing for all product divisions. 

200. INJECTORALL-Catalog of chemicals 
and tools including new printed - 
circuit kit.* 

201. TECH SPRAY -Brochure FB11 de- 
scribing BLUE STUFF for tuners and 
catalog FB 10 for chemical prod- 
ucts.* 

SPECIAL EQUIPMENT 
202. ATR - Literature about DC -AC in- 

verters up to 6000 watts load. 
203. MUELLER -8 -page catalog describ- 

ing every clip and insulator in the 
Mueller line. 

204. PERMA-POWER - Product sheet on 
Model D-210 AVR voltage regulator 
for color TV.* 

205. VECTOR - Literature about new 
"Micro-Klip" terminal for use on 
plugboards. 

TECHNICAL PUBLICATIONS 
206. CAPITOL RADIO ENGINEERING IN- 

STITUTE - Illustrated brochure, 
"How to Prepare for Tomorrow's 
Jobs in Electronics," for high-school 
graduates currently employed in 
electronics. 

207. CLEVELAND INSTITUTE OF ELEC- 
TRONICS -Free illustrated brochure 
describing electronics slide rule, 
four -lesson instruction course and 
grading service.* 

208. RCA INSTITUTES -New 1968 career 
book describes home -study pro 
grams and course in television 
(monochrome and color), communi- 
cations, transistors, and industrial 
and automation electronics.* 

209. SAMS, HOWARD W. -Literature de- 
scribing popular and informative 
publications on radio and TV serv- 
icing, communication, audio, hi-fi 
and industrial electronics, including 
special new 1968 catalog of tech- 
nical books on every phase of elec- 
tronics.* 

TEST EQUIPMENT 
210. B & K -Brochures about the B & K, 

Precision Apparatus, and "Cobra" 
lines.* 

211. H/CKOK-Specification sheets cover- 
ing Models CR -35 CRT analyzer, 860 
Injecto-Tracer, GC -660 color genera- 
tor, 677 wide -band scope, and 661 
NTSC color -bar generator. 

212. LECTROTECH - Two-color catalog 
sheet on new Model V6 -B color -bar 
generator gives all specifications 
and is fully illustrated.* 

213. SECO -Operating manual for Model 
HC8 in -circuit current checker. 

214. SIMPSON - New 28 -page panel 
meter catalog. 

215. TR/PLETT-Catalog 53-T with com- 
plete line of Triplett test equipment.* 

TOOLS 
216. ARROW - Catalog sheet showing 

three staplegun tackers designed for 
fastening wires and cables up to 
V2" diameter. 

217. CHANNELLOCK - Brochure describ- 
ing new curved jaw pliers. 

218. SWING -O -LITE - Catalog sheet on 
Models BBM-9 and BB -45 bench 
lamps. 

219. VACO - Catalog SD -134 describes 
new products for electronics in- 
dustry. 

220. XCELITE-Bulletin N867 describes 
hollow -shaft nutdrivers which speed 
locknut/screw adjustments.* 

TUBES AND SEMICONDUCTORS 
221. GENERAL ELECTRIC -Entertainment 

semiconductor almanac, ETR-4311C, 
and picture -tube replacement guide, 
ETR-702K, are offered. 

222. /R -Flyer sheet about a new uni- 
versal replacement transistor (type 
TR -27) for vertical- and horizontal - 
output applications. 

223. MOTOROLA - HEP cross-reference 
guide lists approximately 12,000 
semiconductor types. 

224. RCA -1D1304, a 12 -page brochure 
on RCA's line of all -new HI -LITE 
color picture tubes for the re- 
placement market. Explains latest 
technological advances, such as 
brightness, Perma-Chrome, and unity 
current ratios.* 
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Come 
and get 

it! 
The RC -26 is the biggest 
and best receiving tube 
manual in the industry! 
Newly revised and up- 
dated, it now has 656 
pages of vital data... in- 
formation on the complete 
RCA line of home -enter- 
tainment receiving tubes, 
color and black -and -white 
picture tubes, voltage -reg- 
ulator tubes and voltage - 
reference tubes... ex- 
panded Circuits Section 
featuring several circuits 
that illustrate the various 
stages of a complete 
color -television receiver 
...extremely handy Appli- 
cations Guide... Technical 
Data section with compre- 
hensive data and curves 
for all active RCA receiv- 
ing tubes. 
See your RCA Distributor 
today for your copy of the 
RC -26. It's the best yet. 
Be sure to ask your cus- 
tomers "WHAT ELSE 
NEEDS FIXING"? 
RCA Electronic Components, 
Harrison, N. J. 07029 

Technical Series RC -26 

Receiving 
Tube 
Manual 

Suggested 
Price 

MCB/i 

www.americanradiohistory.com



Introducing a Complete Line 
of Litteliuse 

Quality Circuit Breakers 

Actual Size 
134" X 116"X 1/2" 

Exact replacement 
from factory to you 
Designed for the protection of television receiver circuits, the 
Littelfuse Manual Reset Circuit Breaker is also ideally suited as a 

current overload protector for model railroads and power operated 
toy transformers, hair dryers, small household appliances, home 
workshop power tools, office machines, small fractional horsepower 
motors ar.d all types of electronic or electrical control wiring. 

la IT TELF1115 DES PLAINES, ILLINOIS 
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