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When the Exact Kid hears these words, he knows it's time to "git." For once the 
Wide Ranger rides into the territory, it becomes Wide Ranger Country. 

The Exact Kid met his first comedown when he tried to out -gun the Wide Ranger 
on Michigan Boulevard at the NEW Show in July '67. The Wide Ranger 
won hands down. 

But is the Exact Kid finished? Or is he brewing some dastardly 
scheme to thwart our hero? Watch for the next thrilling 
episode in the Wide Ranger's gallant fight to protect 
your profits. 

How the Wide Ranger Protects Your Profits 
The Wide Ranger represents CDE's wide - 
range electrolytic program. H s 200 -plus 
replacement electrolytics do the job of the 
Exact Kid's thousands. Since each unit is suitable 
for a number of different ratings, you can serve 
your customers better and faster out of reduced 
inventories at greater profit. Get the full story 
from your Wide Ranger Distributor-alias Cornell- 
Dubilier Distributor-or write fo- CDE's Color-Lytic® 
Booklet. 

© CornellDublfer 1967 

C DfÉ CORNELL- 
DUBILIER 

50 Pans Street Newark, New Jersey 07101 
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Alliance 
Tenna-Rötor' 

REDUCES 
COLOR 
SET RETURNS 

CUT COSTLY CALL BACKS 

KEEP CUSTOMERS SATISFIED 

EARN MORE PROFITS 

Since color reception is so critical, it is important 
to have an Alliance Tenna-Rotor and proper 
antenna to eliminate color ghosts, snow, and other 
interference. With an Alliance Tenna-Rotor, your 
customers will enjoy improved Color TV reception, 
and you'll be backed by the nationwide 
Alliance Service, Advertising and Merchandising 
Program. There are four attractive models to 
choose from. Let us tell you how to take 
advantage of this program. 

"TV's better Color -Getter" 

the ALLIANCE Manufacturing Company Inc. 

(Subsidiary of Consolidated Electronics Industries Corp.) ALLIANCE, OHID 
Maker of famous Alliance Genie® Automatic Garage Door Opener System 
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As indicated by the article titles appearing 
on the cover, this ANNUAL COLOR ISSUE 

is packed with an assortment of color 
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For window -size blow-ups 
of this message, send 10¢ to 
Sprague Products Co., 
105 Marshall St., North Adams, 

Mass., to cover handling 
and mailing costs. 

Have 
2 teeth pulled 

for the 

PRICE OF ONE 

B E`1'ARl: 
the Service Bargain.. 

You'll never see your doctor advertise a special sale on appendectomies .. . 

You'll never see your lawyer announce cut -rates for divorce cases .. . 

You'll never see your dentist hold a "2 -for -1" sale on extractions .. . 

AND You'll never see the day when you can take your TV set in for a 

service "bargain" and be sure you're getting a square deal! 

"Bargains" in home electronic service 
are as scarce as the proverbial hen's teeth! 
Here's why- 

The expert service technician, just like 
other professional people, must undergo 
years of study and apprenticeship to learn 
the fundamentals of his skill. And a mini- 
mum investment of from $3000 to $6000 
per shop technician is required for the 
necessary equipment to test today's highly 
complex sets. Finally, through manufac- 
turer's training courses and his own tech- 
nical journals, he must keep up with 

changes that are developing as fast as they 
ever did in medicine, law, or dentistry. 
Those best equipped to apply modern 
scientific methods are almost certain to be 
most economical for you and definitely 
more satisfactory in the long run. 

Unfortunately, as in any business, there 
will always be a few fly-by-night opera- 
tors. But patients, clients, and TV set 
owners who recognize that you get only 
what you pay for, will never get gypped. 
"There just ARE no service bargains" .. . 

but there is GOOD SERVICE awaiting you at 
FAIR PRICES! 

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR .. . 

YOUR INDEPENDENT TV-RADIO SERVICE DEALER 
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LET'S FACE IT ... TWIST -PRONG 
CAPACITORS JUST DON'T HAVE 

THE "FITS -ALL" ABILITY OF STRETCH SOCKS 

... THERE'S NO NEED TO 
STRETCH ANYTHING WITH 
A SPRAGUE TWIST -LOW 

they come in 2,365 ratings and sizes so you can make EXACT replacements 

Some people claim that you can use multi -rating twist - 
prong capacitors to make replacements "as exact as they 
need be." Putting it another way, some other people say 
that you can take "a certain amount of leeway in the 
matching of ratings and sizes." 

BUT - there is nothing exactly like an exact replace- 
ment, particularly when working with the exacting re- 
quirements of Color TV circuitry. 

Yes, you can replace one twist -prong capacitor with 
another that has a higher voltage rating and everything's 
OK. That is, everything except the cost. You have to pay 
for the extra voltage. 

True, too: Circuit tolerances may allow you to make 
successful replacements without matching original ca- 

pacitance values exactly. However, if you pick a replace- 
ment that's at the high end of the circuit's tolerance, its 
own manufacturing tolerance may throw it out of the 
ball park. For example, you pull out a 100 µF @ 350 V 
unit and figure that the 150 µF capacitor on your shelf 
is a close enough replacement. But the standard indus- 
try tolerance on this part is +50%, -10%. Therefore, 
it may actually have a capacitance of 225 µF - more 
than double the value your circuit calls for. And prob- 
ably will get you called back. 

We repeat: There is nothing exactly like an exact 
replacement. 

And . . . we make Twist -Lok Capacitors in 2,365 
ratings and sizes so you can make exact replacements. 

You can get a copy of Sprague's comprehensive Electrolytic 
Capacitor Replacement Manual K-109 from your Sprague 
Distributor or by writing to Sprague Products Company, 
105 Marshall Street, North Adams, Massachusetts 01247. 

65,124 
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DON'T FORGET TO ASK YOUR CUSTOMERS 
"WHAT ELSE NEEDS FIXING?" 

SPRAGUE® 
THE MARK OF RELIABILITY 
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SETTING NEW STANDARDS IN SOUND 

LETTERS TO 
the BDITOß 

Dear Editor: 
Recently we ran into a "tough dog" 

service problem that was a real puzzler. 
We thought it would be of interest and 
help to other readers of PF REPORTER. 

We were called to service a set in a 
town about 35 miles away. It was a 
Motorola Color TV, chassis WTS-907 
(PHOTOFACT Folder 739-3). The com- 
plaint was that the picture on Channel 9 

(a weaker signal) would fade out after 
30-45 minutes of operation. Channels 7 

and 2, which are stronger signals, would 
stay, but with some smearing, ghosting. 
and ringing. 

After removing the back of the set, we 
found the antenna lead from the back to 
the tuner was broken. It was repaired 
and the set appeared to operate normally. 
As we were ready to leave, we noticed 
the picture again developing the smeary 
condition. Again the back was removed 
and tubes substituted, at times seemingly 
improving the picture: but shortly after 
the back was replaced, the same condition 
returned. So the set was brought to our 
shop. 

In the shop, the set was hooked up to 
"cook." About 45 minutes later it began 
to act up. Remove the hack and a couple 
of minutes later it would snap back to 
normal operation. No amount of probing, 
tube substitution, etc. would show any- 
thing. The tuner was disassembled with- 
out finding a thing. 

Finally, after checking with the scope 
and demodulator probe during the brief 
periods the set would act up. we narrowed 
the trouble to the IF input from the 
tuner. The only thing left, apparently. 
was the shielded cable from the tuner to 
the chassis. No amount of flexing or 
pulling would affect it, but application of 
heat about 6" away from the tuner would 
cause the set to act up. 

We replaced the cable with a piece of 
coax approximately the same length and 
checked the set out (with the back on). 
It continued to work for days; however, 
we ordered the exact replacement from 
Motorola. 

Upon checking the schematic, we saw 
that the conventional matching trans- 
formers on the tuner output and IF input 
are not used. Therefore, the capacitance 
of the cable has a definite effect on the 
response curve. The capacity of the de- 
fective cable changed as heat was applied. 

We hope this information might some- 
day save some technicians much time and 
frustration. 

J. K. BENDING 
Monona, Iowa 

Maximum Time In Shop 24 Hrs. 

(WE SHIP C.O.D.) 

$ .50 

Black & 

White 
or Color 

VHF or 
UHF 

UV Combo's;15.00 

Price includes all labor and parts 
except Tubes, Diodes & Transistors. 
If combo tuner needs only one unit 
repaired, disassemble and ship only 
defective unit. Otherwise there will 
be a charge for a combo tuner. 
Ship tuners to us complete with 
Tubes, Tube Shields, Tuner Cover 
anc all parts (including) any broken 
parts. State chassis, model number 
and complaint. 

All tuners are serviced by FACTORY 
TRAINED TECHNICIANS with years 
of experience in this specialized 
field. All tuners are ALIGNED TO 
MANUFACTURERS SPECIFICATION 
on crystal controlled equipment 
anc air checked on monitor before 
shipping to assure that tuner is 
operating properly. 

GEM CITY TUNER 

REPAIR SERVICE 
Box 6C Dabel Station 

2631 Mardon Drive 

Dayton, Ohio 45420 

Circle 6 on literature card 
November, 1967/PF REPORTER 5 

Circle 5 on literature card 



lrt 

KNOW YOUR 68 COLOR CIRCUITS 
PART 1 

The new model year has arrived 
and with it have come many new 
chassis designs, as well as drastic 
refinements in existing circuitry. 
The most significant changes in- 
volve the use of solid-state compo- 
nents in nearly every circuit of the 
color chassis. To be more specific, 
the only stage that has escaped the 
conversion to solid-state design is 
the high -voltage rectifier. Two all - 
transistor chassis and a number of 
hybrid designs are included in the 
snowballing conversion to solid- 
state design. Because of the many 
changes, this year's annual article 
on new color circuits is presented 
in two parts, with Part 2 appearing 
in the December issue. 

Models and CRT Sizes 

Admiral's new color line is com- 
prised of eight 18" portables, three 
basic 20" portables (variations ex- 
tend this group to nine different 
models), eight 20" consoles (using 
four basic versions), twenty-eight 
23" consoles, and eight 23" com- 
bination models. 
Andrea's top -of -the -line color 
model for 1968 is truly unique 

Fig.1. Andrea's unique "Theatre in 
the Round" combination model. 

(Fig. 1). Aptly labeled "Theatre in 
the Round," this combination 
model is constructed on a swivel 
base which permits 360° rotation. 
The unit contains a 23" color TV, 
solid-state stereo amplifier with a 
Garrard 60 MKII turntable, and a 
solid-state AM -FM radio equipped 
with FM multiplex. Other new An- 
drea color models for '68 include 
three 23" consoles, one of which is 
a rollabout design. 
Catalina is offering two 23" and 
three 20" console models for the 
coming year, plus two combination 
models (one 23" and one 20"). 
Coronado's '68 color line features 
screen sizes ranging from 18" to 
23". The 18" screen is offered in 
one table model. One combination 
and three consoles are equipped 
with 20" CRT's. Next in size is 
one 22" console with a 268 square - 
inch rectangular screen. Four con- 
soles and two combination models 
utilize 23" picture tubes. 
Delmonico/Nivico's new color line 
is comprised entirely of 18" models 
using the 172 square -inch 490LB22 
picture tube. Two table models, one 
portable, and one console are avail- 
able from this manufacturer. 
Emerson is presenting a wide as- 
sortment of screen sizes and models 
in their new color receiver line-up. 
Heading the line are six 23" con- 
soles in a new grouping labeled 
"Dumont Custom Series by Emer- 
son." Other 23" models include 
eleven consoles and one table mod- 
el. 22" screens are offered in two 
consoles and one table model. Two 
table models and three consoles are 
available with 20" screens. Com- 
pleting the new line are two 18" 
table models, two 15" portables, 
and a group of combination models. 
General Electric's large screen color 
receiver group for '68 offers a 
choice of 23 models with screen 
sizes ranging from 18" to 23". In - 

by J. W. Phipps 

eluded in the new line are three 18" 
table models, two 20" table models, 
three 20" consoles, and eleven 23" 
consoles. One 20" and two 23" 
console models are available with 
remote control. Also included in 
General Electric's new line are two 
Porta Color models using the 
11 SP22 (10") picture tube. Shown 
in Fig. 2 is Porta Color Model 
M227HWD which features a clock 
timer that automatically turns off 
the set at any preset time up to 
three hours. 
Hoffman has built an eighteen - 
model color line for the coming 
year. Twelve 23" consoles are of- 
fered, including one roll -about con - 
solette. Other screen sizes offered 
are a 22", available in one console, 
and one 18", utilized in a portable 
model. Four 23" combination mod- 
els complete the '68 listing. All 
CRT's used in this manufacturer's 
new line are rectangular types, as 
are most of the CRT's used in 
other manufacturer's '68 color lines. 
Motorola is presenting an extensive 
line for 1968. Leading off the new 
color line are twenty-one 23" mod- 
els employing this manufacturer's 
all -transistor chassis, described in 

Fig. 2. General Electric's Porta Color 
model features a clock timer. 

6 PF REPORTER/November, 1967 



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 

Prefer a replacement? Sarkes Tarzian universal 
replacements are only $10.45, customized re- 
placements $18.25. Shipped same day order re- 
ceived. Order custom tuners by TV make, 
chassis, and model number. Order universal re- 
placement by part number: 

Part # 
Intermediate 
Frequency 

AF Amp Ose. Mixer 
Tube Tube Heater 

MFT-1 
41.25 me Sound 
45.75 me Video 

6GK5 6LJ8 Parallel 6.3V 

M FT -2 
41.25 me Sound 
45.75 me Video 

3GK5 5118 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 TEL: 317-632-3493 

EAST 547-49 TONNELE AVE., Jersey City, New Jersey TEL: 201-792-3730 

SOUTH-EAST ..938 GORDON ST., S. W., Atlanta, Georgia TEL: 404-758-2232 

WEST SARKES TARZIAN, Inc. TUNER SERVICE DIVISION 
10654 MAGNOLIA BLVD. North Hollywood, California ....TEL: 213-769-2720 
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the August '67 issue of PF RE- 
PORTER. Included in the all -tran- 
sistor group are eight 23" consoles 
and five 23" combination models 
equipped with the TS -919 chassis. 
Eight other 23" consoles are also 
included in the all -transistor group 
and use the slide -out "briefcase" 
TS -915 chassis. Both the TS -919 
and TS -915 solid-state chassis are 
electrically identical and employ 
the same modular circuit panels. 
The only difference in the two chas- 
sis involves the physical layout and 
service accessibility. Tube -type 
models offered by this manufac- 
turer are equipped with 20", 22", 
and 23" CRT's and employ either 
the TS -914 chassis first introduced 
in the '66 color line, or the TS -918 
chassis that powered the new mod- 
els in 1967. Included in the 20" 
grouping are four table models and 
seven consoles. The 23" tube -type 
chassis is found in three table mod- 
els, one consolette, and eleven con- 
soles. Completing Motorola's '68 
color line are two continuing 22" 
combination models equipped with 
the TS -914 chassis. 
Olympic has included one 18" table 
model color receiver in their new 
line. Other new models are two 22" 
consoles, three 23" consoles, and 
two 23" combination units. 
Packard Bell offers five individual 
cabinet style groupings for 1968. 
Models available in these groups 
total two 18" table models, twenty 
23" consoles, and seven 23" com- 
bination designs. 
Panasonic has presented three color 

models for 1968. Newest of the 
three is "The Buckingham," a 14" 
portable model employing a hybrid 
chassis. The other two color re- 
ceivers are 18" table models 
equipped with tube -type chassis. 
Philco is one of the few color TV 
manufacturers employing round 
CRT's in their '68 color line. The 
round CRT's are 21 FJP22 and 
21FBP22 (267 square inch) types 
used in one 19" consolette, five 
19" consoles, and one 19" com- 
bination. The remaining models in 
this manufacturer's new line use 
rectangular CRT's. These include 
three 18" portables, four 20" con- 
soles, one 23" consolette, twelve 
23" consoles, and seven 23" com- 
bination models. 
RCA is opening the new model 
year with the addition of fifty-two 
new models to the color line intro- 
duced in March of this year. The 
1968 line offers 14", 18", 20" and 
23" CRT's in a variety of portable, 
table, console, and combination 
models. Five new chassis are em- 
ployed in this manufacturer's new 
line: CTC27, CTC28, CTC30, 
CTC31, and CTC35. In addition, 
the CTC22 chassis introduced in 
March of this year is continued in 
two 14" portable color receivers. 
All '68 RCA color models will 
employ new rectangular picture 
tubes with a new red phosphor 
that, according to RCA, provides 
a 40% increase in efficiency. 
Setchell Carlson's new line features 
nine 23" consoles and three 18" 
consolettes, all equipped with this 
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Fig. 3. Admiral's automatic color saturation circuit. 

manufacturer's unitized chassis. 
Sylvania's new color offerings for 
the coming year include eight 18" 
table models, two 20" table models, 
seven 20" consoles, and thirty- 
three 23" consoles. Completing this 
manufacturer's '68 color line are 
twelve 23" combination models. 
Westinghouse has prepared a 21 - 
model color line offering three CRT 
sizes. Included are three 18" mod- 
els, two 22" table models, four 22" 
consoles, eleven 23" consoles, and 
one 23" combination model. 
Zenith's '68 color line consists of 
42 models. Three 18", four 20", 
and three 23" table models are 
included. In the console grouping 
there are three 20" and twenty-four 
23" models. Five 23" combination 
models round out this manufac- 
turer's new offerings. 

Chroma Circuitry 

The three chassis used in Ad- 
miral's '68 color models continue 
to employ the chroma circuitry in- 
troduced in early 1965. This cir- 
cuitry consists of two stages of 
color amplification, a burst ampli- 
fier, color killer (no killer control), 
twin pentode 6LE8 high-level de- 
modulator, and an injection -locked 
3.58 -MHz oscillator. Added to this 
basically unchanged circuitry is an 
automatic color saturation feature, 
shown in Fig. 3. ASC diode X1 
conducts during the positive half 
of the chroma signal and produces 
a DC voltage directly proportional 
to the level of the burst portion of 
the composite chroma signal. This 
DC voltage is then fed back to the 
grid of the 1st bandpass amplifier 
along with another DC voltage de- 
rived from the grid of the 3.58 - 
MHz oscillator. The combined DC 
correction voltage, which varies in 
direct proportion to the level of 
the burst signal, increases the gain 
of the 1st bandpass amplifier when 
the chroma level decreases and, 
vice versa, decreases the gain of 
this stage with an increase in 
chroma level. The actual voltage 
measured on the grid of the 1st 
bandpass amplifier will vary from 
about - 1.5 volts with a low-level 
chroma signal to -3.5 volts with a 
high-level signal. 

Most of the chroma circuitry 
employed in Delmonico/Nivico's 

8 PF REPORTER/November, 1967 



18" portable is solid-state. As 

shown in Fig. 4, transistors are 

used exclusively in all chroma func- 
tions from the 1st bandpass am- 

plifier through to the 3.58 -MHz 
oscillator, The only exception to 

this solid-state design is the high- 
level chroma demodulator, which 
employs a twin pentode 10LE8. 

Emerson color chassis continue 
to use 6GY6 pentode X and Z 
low-level chroma demodulators 
with separate color difference am- 
plifiers (half of twin triode 6GU7's). 
Chassis Group C-75 employs a 

"Color Fidelity" control ( Fig. 5 ) 

that shifts the CRT color tempera- 
ture from a predominate red to a 

greenish -blue by varying the volt- 
age applied to both the green and 
blue control grids. The same 
chroma demodulator circuit is used 
in the other two Emerson chassis 
groups, but without the color fidel- 
ity control. 

The basic chroma circuitry in- 

troduced in the 1966 CB chassis 
and continued in the 1967 HC and 
KC chassis are found again in the 
new KD chassis employed in Gen- 
eral Electric's large -screen color 
models. This chroma circuitry con- 
sists of a single bandpass amplifier 
which provides a burst signal to the 
burst gate and composite chroma 
to the balanced -diode synchronous 
chroma detectors. The burst gate 
triggers the 3.58 -MHz oscillator, 
providing a subcarrier reference 

COLOR 

signal to the chroma detectors 
which, in turn, demodulate the 
chroma signal and feed B -Y, G -Y, 
and R -Y to their respective dif- 
ference amplifier. 

Hoffman's basic chroma circuitry 
remains unchanged from the 
design used during the past two 
years. However, the "Color Trac" 
circuit shown in Fig. 6 is now em- 
ployed in the chassis design of some 
of this manufacturer's new models. 
The function of this circuit is to 

maintain the chroma gain at a level 
proportionate to the setting of the 
contrast control. As the contrast 
control is adjusted to provide in- 
creased contrast, the foward bias 
on 01 is increased, causing it to 
conduct more. Increased conduction 
of 01 reduces the positive potential 
at point A, thereby decreasing the 
bias of the bandpass amplifier cath- 
ode and, in turn, increasing the 
gain of this stage. Thus, color 
saturation tracks with the contrast 
level. 

A partial schematic of the 
chroma circuitry employed in Mo- 
torola's TS -919 and TS -915 all - 

transistor color chassis is shown 
in Fig. 7. The 3.58 -MHz color 
signal applied to the 1st color IF 
amplifier is obtained from an emit- 
ter follower immediately following 
the video detector. Both color IF 
amplifiers are essentially bandpass 
amplifiers tuned to pass only the 
3.58 -MHz color signal and its side - 
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bands (±500 kHz). The input cir- 
cuit of the 1st color IF is tuned to 
4.1 MHz to compensate for the 
normal attenuation of the color 
signal sidebands in the video IF 
stages. 

An automatic color control 
(ACC) circuit is employed to ad- 
just the gain of the 1st color IF 
amplifier and insure constant color 
saturation. A burst signal from the 
crystal output amplifier is rectified 
by the ACC diode, producing a 

positive DC voltage that is directly 
proportional to the amplitude of 
the burst signal. This positive DC 
correction voltage is applied as 

forward bias to the base of the ACC 
amplifier, increasing the conduction 
of this stage in direct proportion 
to the burst level. Since the ACC 
amplifier acts as a variable imped- 
ance across the bias source suppling 
Toward bias to the 1st color IF 
amplifier, an increase in conduction 
of the ACC amplifier will cause a 

decrease (negative going) in the for- 
ward bias of the 1st color IF am- 
plifier. Thus, condition of the 1st 

color IF amplifier varies in direct 
proportion to the burst level. 

The ACC amplifier performs an- 
other function in addition to its 
primary roll of maintaining a con- 
stant level of bandpass conduction. 
Conduction of the ACC amplifier 
in the presence of a burst signal 
produces a negative -going collector 
voltage that acts as foward bias 
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Fig. 4. Transistors dominate chroma section of Delmonico Nivico's new color chassis. 
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Fig. 5. "Color Fidelity" control 

for the PNP color killer amplifier, 
turning it on, causing the collector 
voltage to go more positive. Direct 
coupling between the color killer 
amplifier and color killer output 
stages applies this positive going 
voltage as foward bias to the killer 
output stage and, in turn, causes 
it to conduct. A feedback system 
employing a 150K -ohm resistor 
couples the resultant negative -going 
killer output collector voltage back 
to the base of the killer amplifier 
and saturates the color killer sys- 
tem. The output from the emitter 
of the color killer output stage is 
applied as foward bias to the base 
of the 2nd color IF amplifier via 
a potentiometer (intensity control) 
that sets the conduction of this 
stage and therefore, the color satu- 
ration. From the foregoing it can 
be seen that the color burst signal 
indirectly turns on the color killer 
section which, in turn, switches on 
the 2nd color IF amplifier. 

The composite chroma signal, 
taken from the base of the 2nd 
color IF amplifier, is applied to 
Q7, the gated color sync amplifier. 
Since only the 3.58MHz burst sig- 
nals (riding on the back porch of 
the horizontal blanking pedestal) 
are to be processed by this stage, 
a gating signal in the form of a pulse 
from the horizontal output trans- 
former is fed to the emitter circuit 
of 07 through a pulse shaping sys- 
tem. The gating pulse supplies the 
negative voltage needed on the 
emitter to satisfy the foward biasing 
requirements of this stage. There - 

10, 000 pf 1K 

100K 

27K 

405V 

10, 000 pf 

100K 

10, 000 pf 

1K 

RED CRT GRID 

GREEN CRT GRID 

3.3meg 
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is employed in Emerson Chassis. 

fore, Q7 conducts only during the 
time the horizontal pulse is applied 
to its emitter and, since the con- 
ducting time of Q7 coincides with 
the arrival of the burst signal at 
its base, only the burst signal is 
amplified and passed by this stage. 

The output of 07 is used to 
shock excite (ring) a 3.58 -MHz 
crystal so that it produces a CW 
signal. This 3.58 -MHz CW signal 
is amplified by Q3, the crystal out- 
put amplifier, and then applied to 
Q8, a Colpitts oscillator whose tank 
circuit is tuned to the 3.58 -MHz 
CW signal. 08 runs free during 
monochrome reception, but is 
locked to the phase and frequency 
of the' transmitted color sync (burst) 
during color reception. 

The output of the color oscillator 
is fed to a phase splitter stage (Q11) 

SW ITCH 
VIDEO 

220 pf 

3RD 
VIDEO AMP 

12BY7A 

that produces two 3.58 -MHz CW 
outputs, one in phase with the re- 
ceived burst signal and one 180° 
out of phase with it. A potentiom- 
eter (hue control) in an RC cir- 
cuit between the phase splitter and 
oscillator output stages permits the 
phase of the two signals to be ad- 
justed over a range of 140°, there- 
by compensating for any phase shift 
of the received color sync or color 
signal caused by transmission dif- 
ferences, component aging, etc. The 
color oscillator output stage iso- 
lates the chroma demodulators 
from the hue control circuit and 
helps assure a constant 3.58 -MHz 
reference signal level to the de- 
modulators. 

The Motorola solid-state chroma 
demodulators and CRT color input 
circuits are shown in Fig. 8. Note 
that a separate demodulator with 
associated driver and output stage 
is employed for each primary color. 
Three imputs are fed into the de- 
modulator section. One input is 
the composite chroma signal from 
the 2nd color IF amplifier and the 
other is the Y or brightness signal 
from the 2nd video amplifier. Since 
the demodulators are connected in 
parallel, both of these signals are 
fed to each demodulator. 

The third input signal is the re- 
inserted 3.58 -MHz CW reference 
signal from the color oscillator out- 
put amplifier. The CW reference 
signals are fed to the red and blue 
demodulators through individual 
phase shifting networks that pro- 
duce a fixed phase shift between the 
reinserted CW reference signal and 
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Fig. 6. "Color Trac" in Hoffman chassis tracks chroma with contrast. 
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news of the servicing industry 

Color Sales At All -Time High 

Color television distributor sales set an all-time rec- 
ord for any single week in the period ending Septem- 
ber 1, the Electronic Industries Association's Marketing 
Services Department disclosed. 

Color TV sales to dealers by distributors reached 
155,737 units for the reporting period beginning Au- 
gust 26 and ending September 1. This is the highest 
figure ever recorded in color television marketing and 
represents a sharp comeback from the 1967 low point 
of 39,000 sets distributed in the week ending June 2. 

Year-to-date distributor sales of color TV sets for the 
35 weeks ending September 1 have totaled 2,885,905 
sets, 11.3% over the 2.6 million for the same 1966 
period. 

New Line of Replacement Photo Needles 

M. A. Miller Manufacturing Company has announced 
that they will now sell their line of diamond and sapphire 
phonograph needles through distributors and dealers. 
Miller has manufactured phonograph needles for the 
OEM trade for nearly forty years and numbers such 

electronic giants as R.C.A., Motorola, Admiral and 
Zenith among their customers. 

M. A. Miller, company president said, "The an- 
nonuced termination of the Jensen Industries Division 
in this market coincided with our previous plans to ex- 

pand our sales to the distributor market. In addition to 

needles we have expanded the line to include phono 
drives, pulleys, belts, and record care accessories" At 
this writing, all but one of the former sales representa- 
tives of the Jensen Industries Division have now signed 
up to handle the Miller line. 

Please turn to page 61 
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the transmitted burst signal. The 
CW reference signal applied to the 
red demodulator is shifted 76.5° 
from the transmitted burst phase, 
while the blue demodulator CW 
reference signal is shifted 193°. 
The CW reference signal supplied 
to the green demodulator is shifted 
120° from the burst signal and at 
first would appear to produce ma- 
genta tones. However, note that the 
diodes in the green demodulator 
are reversed in comparison to the 
diodes in the red and blue demodu- 
lators. This provides an additional 
180° phase shift and places the 
demodulation axis in the green 
quadrant of the color vector dia- 
gram shown in Fig. 9A. 

The demodulators are actually 
nothing more than phase comparers. 
The phase of two signals-the 
transmitted color signal, which 
changes in phase according to the 
hue being transmitted at any in- 
stant, and the reinserted 3.58 -MHz 
reference carrier-are compared in 
each demodulator. Since the basic 
operation of the three demodu- 
lators is identical, an analysis of 
the red demodulator will explain 
the operation of all three. When the 
two signals are in phase, diode X1 

10K 

ACC AMP 

ACC 

REGT 

COLOR KILLER 

E45 

ACC = GEUY 

47K 

47K 

35V 

COLOR SYNC LINE 

in Fig. 8 conducts, producing a 
maximum negative output across 
the demodulator load as depicted in 
Fig. 9B. This relatively high nega- 
tive potential biases the CRT cath- 
ode for maximum beam current via 
the video driver and video output 
stages. As the phase difference be- 
tween the two signals increases 
toward 90°, the demodulator out- 
put becomes less negative, until at 
90° the output drops to zero. From 
90° through 270°, diode X2 con- 
ducts and produces a positive out- 
put which is maximum at 180°. 
The positive potential at the 180° 
phase difference is sufficient to 
bias the CRT cathode "off" with 
regard to color. The demodulator 
output drops to zero again at 270°. 
From 270° to 0° (or 360°), diode 
X 1 conducts once again and pro- 
duces a negative output across the 
demodulator load. 

Since the Y or brightness signal 
combines with the demodulated 
color signal at the demodulators 
to produce red, blue, and green 
video signals, no matrixing of color 
difference and Y signals is re- 
quired. During reception of a 
monochrome video signal, the video 
output from the 2nd video amplifier 

COLOR SIGNAL INPUT 
FROM VIDEO OCT 

OUTPUT AMP 

2K 
t 

47 

C TO 

Q1 

1ST COLOR 

IF AMP 

is fed directly through the demodu- 
lators, and the video drivers and 
video output stages function as 
conventional video amplifiers. Gray 
scale tracking is accomplished with 
the video drive controls. 

The design of the chroma circui- 
try in RCA's CTC31 and CTC27 
color chassis is a radical departure 
from previous designs. Two band- 
pass amplifier stages are employed. 
The first bandpass amplifier, shown 
in Fig. 10, is controlled by a new 
closed -loop transistor ACC system 
that will be described later. Note 
that the takeoff point for the burst 
amplifier input is from the second- 
ary of the first bandpass output 
transformer. Since the burst signal 
must pass through the first band- 
pass amplifier, a defect in this stage 
can cause color sync problems. 

The second chroma bandpass 
amplifier is also different. The most 
obvious change is the fact that this 
stage is not controlled by the color 
killer, as in most designs. Instead, 
the color killer output is used to 
cut off the demodulator screens 
during monochrome reception. Al- 
so, the second bandpass amplifier 
is cut off by the blanker during 
horizontal retrace to prevent color 
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Fig. 7. Part of Chroma circuitry employed in Motorola's new all -transistor chassis. 
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burst from reaching the chroma 
demodulators. The output of this 
stage is transformer coupled to the 
X and Z low-level demodulators. 

The burst amplifier employed in 

the CTC31 and CTC27 chassis is 

basically the same as that employed 
in other RCA chassis. The only 
exception is that the input to this 
stage is from the 1st bandpass out- 
put transformer, as previously de- 
scribed. The output of the burst 
amplifier is coupled directly into 
the crystal circuit (grid) of the 
3.58 -MHz reference oscillator via 
the burst transformer. The refer- 
ence oscillator, like the burst am- 
plifier, is nearly identical to the 
injection -locked oscillator employed 
in other RCA chassis, except for 
minor refinements required by the 
closed -loop ACC system. 

Most of these refinements will 
be brought out in the discussion 
of the new ACC system. However, 
one change should be mentioned 
here and involves the output circuit 
of this stage, which is applied to 
the control grids of the X and Z 
demodulators. Previous RCA chas- 
sis designs fed the 3.58 -MHz ref- 
erence signal directly to the Z 
demodulator from the high side 
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Fig. 10. Two stages of 

of the reference oscillator output 
transformer. The X demodulator 
reference signal was obtained from 
the same transformer, but through 
a phase shift network. This proce- 
dure is reversed in the CTC31 
chassis, with the phase shifted ref- 
erence signal applied to the Z in- 
stead of the X demodulator. 

Operation of the closed -loop 
automatic color control (ACC) sys- 
tem employed in RCA's CTC31 
and CTC27 chassis (Fig. 1 l) is 
based on the fact that the burst 
signal contained within the compos- 
ite chroma signal remains at a 
relatively constant level and does 
not continually change as does the 
chroma information. Therefore, the 
burst can be used as an indication 
of the overall amplitude of the 
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bandpass amplification are found in RCA Chassis CTC27 and CTC31. 

chroma signal applied to input of 
the 1st bandpass amplifier. 

As mentioned before, the burst 
signal is fed through the 1st band- 
pass amplifier, separated from the 
composite chroma signal by the 
burst amplifier and applied to the 
crystal circuit of the 3.58 -MHz 
oscillator. A nominal 80 -volt p -p 
burst level input to the oscillator 
has been selected as the reference 
level of the ACC system. A burst 
signal of this amplitude produces 
a negative voltage of approximately 
8 volts at the oscillator grid. When 
the overall strength of the composite 
chroma input to the 1st bandpass 
amplifier decreases, the burst sig- 
nal input to the oscillator will de- 
crease below the 80 -volt p -p level, 
producing a proportional reduc- 

BURST AMP 
112 6GH8A 
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COLOR KILLER 

60K 

140V 
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tion in the negative voltage at the 
oscillator grid. Since the emitter -to - 
base junction of the ACC amplifier, 
in conjunction with the killer tran- 
sistor, provides the ground path 
for the grid leak bias of the oscil- 
lator, less current will flow in the 
emitter and collector circuits of the 
ACC amplifier. With reduced col- 
lector current, less voltage will be 
dropped across the collector load 
circuit, which is tied to the 1st 
chroma bandpass amplifier grid. 
Thus, the ACC voltage applied to 
the grid of this tube will become 
less negative and the stage will 
conduct more, increasing the level 
of the burst signal applied to the 
oscillator grid. 

An increase in the strength of 
the composite chroma input to the 
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Fig. 11. Chroma circuitry employed in new RCA chassis features a closed -loop ACC system. 
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1st bandpass amplifier will cause 
a loop action opposite to that just 
described. It should be noted here 
that R1, R2, and R3 are close - 
tolerance low -temperature coeffi- 
cient glass resistors and, if found 
defective, should be replaced only 
with identical components. 

Also shown in Fig. 11 is the 
transistor color killer circuit em- 
ployed in the CTC31 and CTC27 
chassis. The bias on the base of 
the PNP color killer transistor is 

determined by the oscillator grid 
voltage and the voltage developed 
across the killer threshold control 
network. A fixed bias of 2.5 volts 
is applied to the emitter. 

When a monochrome signal is 

being received, no burst signal will 
be applied to the oscillator crystal 
circuit and the grid voltage of this 
stage will be approximately -3.5 
volts which, in turn, produces a 

positive 3 volts at the base of the 
color killer. With its base voltage 
.5 volt more positive than its emit- 
ter, the color killer is cut off and its 
collector voltage stabilizes at -20 
volts, which is sufficient to cut off 
the chroma demodulators via their 
screen grids. 

During color reception, a nomi- 
nal 80 -volt p -p burst signal is 

applied to the oscillator crystal cir- 
cuit, increasing the negative grid 
voltage of this stage to 8 volts. 
This increase in negative voltage 
causes the base of the color killer 

to swing approximately .5 volt neg- 
ative with respect to the base, sat- 
urating the transistor. With the 
color killer saturated, its plate volt- 
age changes from the previous - 20 
volts to + 2 volts, turning the 
chroma- demodulators on. 

The chroma demodulators em- 
ployed in RCA's CTC31 and CTC- 
27 chassis are similar to the 
circuitry found in this manufac- 
turer's most previous color receiv- 
ers. It has already been noted that 
the application of the reference car- 
rier to the chroma demodulator 
control grids has been reversed so 
that the reference carrier applied 
to the Z demodulator now lags the 
reference carrier supplied to X 
demodulator. It should also be 
noted that the phase shift angle 
between the reference carrier sig- 
nals supplied to the two demodu- 
lators has been increased to bring 
the demodulation axis closer to the 
90° R-Y/B-Y angle. One other 
demodulator change involves an 
increase in the plate load resistor 
(now 15K). 

The CTC31 and CTC27 color 
difference amplifiers, shown in Fig. 
12, incorporate several changes 
from previous designs. First, the 
cathodes are no longer tied together 
through a common resistor. Instead, 
individual cathode resistors are used 
and the G -Y signal is obtained 
from the plates of the R -Y and 
B -Y difference amplifiers. Also, no 

R -Y AMPLIFIER 
112 6GH8A 

i20K 1 .01mid 
X /1 39K 

DEMODULATOR -4-1 I kd 
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405V 
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330V 

Fig. 12. Clamping diodes are used in CRT grid circuit of RCA chassis. 

horizontal blanking is applied to 
the color difference amplifiers, as 
was done in the past. Instead, hori- 
zontal blanking is applied to the 
CRT cathodes through the video 
output stage. 

The DC level for the CRT con- 
trol grids is established by new 
diode clampers in the outputs of 
the color difference amplifiers. The 
primary function of the dampers 
is to maintain a relatively constant 
operating bias on the CRT grids 
and prevent changes in the char- 
acteristics of the demodulator or 
difference amplifier tubes from al- 
tering this bias enough to affect 
color temperature. 

AC coupling between the de- 
modulators and color difference 
amplifiers and between the color 
difference amplifiers and CRT grids 
prevents the CRT grids from re- 
sponding to changes in the absolute 
DC level at either of these stages. 
It is desirable that the CRT grid 
respond only to the DC content of 

the chroma information and not 
the voltage changes caused by tube 
drift, etc. One method of accom- 
plishing this is to periodically reset 
the operating point of the CRT 
grids. This is exactly what the 
clampers do. During horizontal re- 
trace, a negative pulse from the 
blanker stage triggers the clamper 
diodes. Conduction of the clamper 
diodes discharges the AC coupling 
network between the difference am- 
plifier and CRT grid, returning the 
grid to its 180 -volt operating point. 
At the same time, the blanker cuts 
off the second bandpass amplifier, 
removing the input to the demodu- 
lators and reseting them to their 
operating point. Thus, all chroma 
information developed by the de- 
modulators is fed to the CRT grids 
as though DC coupling was em- 
ployed from the demodulators, 
through the color difference am- 
plifiers, to the CRT grids. 

Control of the CRT grid operat- 
ing point is accomplished by 
adjustment of the Kine bias control, 
which varies the level of the hori- 
zontal pulse applied to the diode. 

The color reference oscillator 
AFC phase detector and color killer 
detector circuits of Setchell Carl - 
son's U806 and U807 chassis now 
employ solid-state diodes in place 
of the tubes formerly used. 
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Compare Col 
look at the rest .. . 

and you'll buy the best, neW 
The all solid-state B&K Model 1245 Color Generator 

duplicates the waveforms transmitted by a color TV 
station. 

Adherence to these waveforms makes it easy to con- 
verge the color tube, check sync and make other raster 
adjustments . . . and the color generator with station 
quality signal will be able to sync next year's sets. 
Generators with compromise waveforms do not give you 
this obsolescence protection. 

Here are oscilloscope photographs from the outputs 
of two typical competitive color generators, one tran- 
sistorized and one tube type, and the B&K Model 1245. 
The detailed analysis with each photograph shows a few 
of the reasons why you'll save time and effort with B&K. 

COLOR CROSSHATCH 

STANDARD STATION SIGNAL 

One horizontal sync pulse with Two lines showing horizontal sync 
its color burst. pùlse with black and white tv signal, 

TRANSISTORIZED B&K MODEL 1245 

Imm i ext. 

Good duplication of station signal 
including back porch. If the set won't 
sync, the set is defective. 

Well defined back porch on hori- 
zontal sync pulse permits accurately 
setting color killer and almost elimi- 
nates need to adjust brightness and 
contrast. 

TRANSISTORIZED GENERATOR A 

No back porch causes unstable 
color sync. Burst amdlitude compres- 
sion may permit sync on wrong color 
bar. 

Square wave horizontal sync pulse 
with no back porch and poor dc cou- 
pling forces adjustments of brightness, 
contrast & fine tuning to obtain usable 
pattern. 

GENERATOR B 

No back porch; color information 
on top of sync -pulse makes sync diffi- 
cult on some sets. 

Complete absence of any back 
porch necessitates readjustment of 
brightness, contrast and fine tuning to 
obtain a usable pattern. 

See your B&K Distributor for a demonstration 
or write for Catalog AP22. 

For the first time, with the no -compromise wave- 
forms from the B&K Model 1245, it is possible to 
accurately set the color killer threshold control with 
a color generator. 

The miniature size and convenience of the Model 
1245 match its performance. It provides crystal - 
controlled keyed rainbow color bar display, and 
dot, crosshatch, horizontal line and vertical line 
patterns as well as gun killer controls that will 
work with any picture tube. Size only '2 % x 8 

x 8'/s". Net $13495. 

A DIVISION OF DYNASCAN CORPORATION 

1801 W. Belle Plaine, Chicago, Illinois 60613 

WHERE ELECTRONIC INNOVATION IS A WAY OF UFE 

Expon Erne,e Exporters. Inc.' 53 Grana Street. New York. N Y 10013 

Circle 11 on literature card November, 7967 /PF REPORTER 19 



CHROMA CIRCUII? 

As we have seen from Parts 2 
and 3 of this series, much of the 
circuitry of a color receiver is simi- 
lar to that which is found in a well - 
designed monochrome set, a n d 
many of the modern circuit re- 
finements are nothing more than 
the result of the normal progress 
of the art of electronics. The two 
sections of a color TV whose cir- 
cuits differ from black -and -white 
circuitry are the chrominance chan- 
nel and the picture tube itself. 

In considering the chrominance 
circuits and the color picture tube, 
it is well to remember one impor- 
tant point: Black -and -white TV de- 
signers in the late '40's had a 
wealth of information from which 

3.58 MHz 
CHROMA 
SIGNAL 

HORIZONTAL 
OUTPUT 

TRANSFORMER 

HORIZONTAL 
OUTPUT 

TRANSFORMER 

CHROMA 
BANDPASS 
AMPLI FIER 

to draw, including a great amount 
of practical experience obtained 
from WW II electronics devices 
similar to television. On the other 
hand, many brand-new concepts 
were involved in the design of the 
first color sets. Thus, the chroma 
circuits are of much more recent 
design and are still undergoing a 
certain number of "growing pains." 

To cite two examples, consider 
the continuing development of the 
color CRT and the numerous var- 
iations in demodulator designs in 
present-day sets. In this discussion 
of the chrominance circuits, we will 
consider the more popular present- 
day designs, realizing that radically 
different designs are a possiblity. 

a 

COLOR 

KILLER 

BURST 
AMPLIFIER 

X 

DEMODULATOR 

Burst Amplifier 

Reference Oscillator 

Difference Amplifier 

Demodulators 

Color Killer 

Block Diagram 

Figs. 1 and 2 are block dia- 
grams of two chrominance circuits. 
The essential difference is whether 
high-level or low-level chroma de- 
modulation is used. Low-level 
demodulation (Fig. 1) is an earlier 
design but it is by no means ob- 
solete. At present, all the major 
manufacturers, with the exception 
of Admiral, Motorola, and Zenith, 
are using low-level demodulation. 
As shown in Fig. 2, the Zenith de- 
sign uses two tubes in the high-level 
demodulator while Admiral and 
Motorola use only a single tube. 

Most of the sets that use low- 
level demodulation use two demod- 
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Fig. 1. Functional block diagram of a Chroma circuit using low-level demodulation. 

20 PF REPORTER; November, 1967 



RED 

3.58 -MHz 
CHROMA 

SIGNAL 

HORIZONTAL 
OUTPUT 

TRANSFORMER 

151 CHROMA 

BANDPASS 
AMPLIFIER 

BURST 

AMPLI FIER 

2ND CHROMA 

BANDPASS 
AMPLIFIER 

COLOR 

KILLER 

DEMODULATOR MATRIX 

r____1---- 

i DEMODULATOR i 

(ZENITH) 

_ 

PHASE 

DETECTOR 
AFC 

f - - 
PHASE 

SHIFTER 

3 58 -MHz 
REFERENCE 

OSCILLATOR 

Fig. 2. Functional block diagram of a chroma circuit using high-level demodulation. 

ulator tubes operating on the X 
and Z axes. Three color -difference 
amplifiers are used, R - Y, B - Y, 
and G -Y. The input for the G -Y 
amplifier is derived from a matrix 
circuit driven by the other two dif- 
ference amplifiers. 

General Electric has developed 
a demodulator circuit using diodes 
in a modified phase -sensitive de- 
tector. Some of their sets use three - 
axis chroma demodulation, but oth- 
ers demodulate only two axes and 
derive a third signal, G- Y, from a 
matrix. In either case, R- Y, 
B - Y, and G -Y color -difference 
amplifiers are used. Electrohome 
also uses diode demodulators in 
some of their models. 

Referring to Fig. 1, there are four 
major functions which the chroma 
circuits must perform. They must 
reconstitute the 3.58 -MHz color 
reference signal, amplify the 
chroma sidebands, demodulate 
these sidebands to develop the 
R- Y, B - Y, and G -Y color - 
difference signals, and amplify the 

E 

4. 7711 
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.38p SEC- 

10.491 S C 

TO 
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8 CYCLES 

(MINIMUM) 

Fig. 3. Sync pulse and color burst. 

difference signals to a level which 
is sufficient to operate the picture 
tube. (These last two functions are 
combined in circuits using high- 
level demodulation.) The chroma 
circuits perform two auxiliary func- 
tions, color killing and horizontal 
blanking; however, these are not 
essential to color operation. In fact, 
the color killer only operates dur- 
ing b -w reception, and not all 
chroma circuits have blanking. 

The Reference Signal 

From Part 1 of this series, we 
recall that the 3.58 -MHz chroma 
subcarrier was suppressed at the 
transmitter. There are two reasons 
for suppressing this subcarrier: 
1. The energy contained in the 

subcarrier would be part of the 
total available transmitter pow- 
er and the useful signal power 
would be decreased accordingly. 

2. The presence of a strong 3.58 - 
MHz signal at the video detec- 

tor of the receiver would make 
it very difficult to prevent a 920 - 

kHz beat from appearing in the 
picture. This interference could 
have been trapped out of sets 
built subsequent to the date 
when the color transmission 
standards were implemented, 
but b -w receivers already in 
service at that time would have 
been almost useless during 
color broadcasts. 

Since the chroma subcarrier is 

suppressed at the transmitter, it 

GRN 

j BLUE 

CRT 

GRIDS 

must be regenerated in the re- 
ceiver. This is accomplished by 
the 3.58 -MHz reference oscillator. 
This is a crystal -controlled oscil- 
lator whose phase is controlled by 
the color burst signal which is part 
of the transmitted composite video. 

The color burst is a short burst 
of the 3.58 -MHz signal generated 
in the color modulator. A minimum 
of eight cycles of this signal is trans- 
mitted immediately following each 
horizontal sync pulse. Fig. 3 shows 
the position and amplitude of the 
color burst relative to the hori- 
zontal sync pulse. This waveform 

3.0 3.58 
4.1 

4.50 

(A) Zenith Chassis 24MC32. 

3.08MC / 1 4.08MC 

f 
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(B) RCA Chassis CTC19 

Fig. 4. Bandpass amplifier response. 
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B&K MODEL 970 RADIO ANALYST 

SERVICE A:13 & H:19 

ALTO AND TRANSISTOR RADIOS 
AT A PROFIT. 

Jobs that used to be unprofitable now go so quickly that you can make 
good money handling them! There are millions of auto radios and tran- 
sistor radios in the field-portables, auto and table models, plus hi-fi 
and communications equipment. Instead of turning them away, you can 
turn them into money-makers with the B&K Model 970 Radio Analyst. 

The 970 is effective because it's accurate and complete. Using the 
famous B&K signal injection technique, this all -in -one instrument pro- 
vides the required do power, lets you test power and signal transistors 
in and out of circuit; generates RF and audio signals, and includes a 
rugged, accurate VOM. Four functions in one compact package-with 
solid state reliability, B&K professional quality. 

LOW INVESTMENT-QUICK RETURN 
See your B&K Distributor or write for Catalog AP22-R Net $19995 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801 W. BELLE PLAINE AVE.. CHICAGO, ILL. 60613 

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A. 

FEATURES: 
BUILT-IN POWER SUPPLY 
Auto Radios-High current, low -ripple, for 
transistor, hybrid, and vibrator types. 
Transistor Portables -11 to 12 volts for 
battery substitution-plus separately vari- 
able voltage tap for bias. 

QUICK AND ACCURATE TESTING OF 
POWER AND SIGNAL TRANSISTORS 
In-Circuit-stage by stage DC signal injec- 
tion and sensitive metering of power supply 
current. 
Out-of-Circuit-Direct Beta and Leakage 
meter scale readings. Easy balancing or 
matching. 

VERSATILE SIGNAL GENERATORS 
RF Generators-provide broadcast and IF 
frequencies for both AM and FM bands. 
Audio Generator-for AM or FM modula- 
tion of the RF signals, and for trouble- 
shooting audio circuits. 

RUGGED VOM 
Volt -OH M-Milliammeter-with rugged, 
taut band meter-provides correct ranges 
for easy, fast servicing of all home and 
auto radios, as well as transistor portables. 
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The new 
performance 
standard in 
preamplifiers 

Weatherproof 
Cycolac housing 

Surge -protected 
transistorized 
circuitry 

New Jerrold Lightning -Protected Powermate® Pre- 
amplifiers now bring you a degree of reliability never 
before achieved in mast -mounted solid-state preampli- 
fiers. Our extensive field tests in lightning storms prove 
it. Powermate models are available for every signal 
situation-VHF, UHF, and FM. And you can expect 
them to deliver snow -free, ghost -free, line -free TV in 
color or black and white for plenty of reasons: 

High gain 

Extremely low noise figures 
Unusually flat response 

Outdoor antennas 

Universal 
mounting bracket 

Complete internal 
metal shielding for 
ground continuity 

External access to 
terminals 

Elimination of cross modulation and herringbone 
distortion 

Excellent overload capability 

Get more details on the preamplifier designed to be an 
antenna's best friend. The reliable, new Jerrold Light- 
ning -Protected Powermate Preamplifier. The newest 
product in Jerrold's Spectrum '67. Ask your Jerrold 
Distributor. Or write for further information to: Jerrold 
Electronics Corporation, Distributor Sales Division, 
401 Walnut St., Philadelphia, Pa. 19105. 

Distribution equipment Focusing on one thing... 
better reception Indoor antennas 
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may be observed at the output of 
the video detector of the receiver 
and this is a convenient starting 
point when troubleshooting a no - 
color condition. 

Referring again to Fig. 1, the 
composite video signal, including 
the color burst, is applied to the 
input of the burst amplifier which 
is biased below cutoff. A second 
input of the burst amplifier is an 
"on" gating pulse, usually taken 
from the horizontal output trans- 
former. Thus, the burst amplifier 
is a coincidence gate which can 
amplify only the color burst. 

After the color burst is separa- 
ted from the remainder of the com- 
posite video by the burst amplifier, 
it is applied to the phase detector. 
The function of the phase detector 
is similar to the familiar horizontal 
phase detector in that it compares 
a synchronizing signal with a lo- 
cally generated signal and develops 
an error voltage proportional to 
the difference in phase of the two. 
This error signal is used by the AFC 
circuit to correct the phase of the 
3.58 -MHz reference oscillator and 
synchronize it with the color burst. 

The reference oscillator is a cry- , 

stal-controlled oscillator which op- 
erates at the exact frequency of 
the reference oscillator at the trans- 
mitter. The FCC standards for the 
oscillator at the transmitter are 
3.579545 MHz ± .0003% with a 
maximum rate of change of fre- 
quency not to exceed .1 Hz per 
second. In a well -designed receiver, 
the reference oscillator output ap- 
proaches this same precision be- 
cause it is corrected at the start of 
each horizontal trace -15,734 
times per second. 

Returning for a moment to the 
burst amplifier, let's consider its 
second function. During a color - 
cast, a portion of the burst signal 
is used to cut off the color killer 
tube. During a black -and -white 

Fig. 5. Typical overall response of IF 

and chroma (VSM method). 

broadcast, the color killer conducts 
and biases the chroma bandpass 
amplifier below cutoff to prevent 
colored "snow" from appearing on 
the CRT. 

Bandpass Amplifier 

The chroma bandpass amplifier 
is similar to a conventional IF am- 
plifier having a center frequency of 
3.58 MHz. Fig. 4A is the chroma 
amplifier response curve of Zenith 
Chassis 24MC32 which uses two 
stages of amplification, and Fig. 4B 
shows the response of the single - 
stage amplifier of the RCA Chassis 
CTC19. Notice that the Zenith re- 
sponse is somewhat broader. Nearly 
all current sets have response 
curves which lie within the limits 
set by these two curves. 

The curves obtained in Figs. 4A 
and 4B were obtained by injecting 
a signal from a sweep generator at 
the video detector output and ob- 
serving the response at the signal 
grid of a demodulator. An interest- 
ing variation in the method of de- 
termining the response is discussed 
in an article by Carl Babcoke which 
appeared in TEST EQUIPMENT 
CYCLOPEDIA, Howard W. Sams 
& Co., Inc.; Cat. #50007. Using 
this method, known as "video 
sweep modulation" (VSM), a sig- 
nal at the receiver intermediate fre- 
quency (45.75 MHz) is modulated 
by a video -frequency sweep gen- 
erator operating between approxi- 
mately 2 and 5 MHz with suitable 
markers injected. The response 
curve shown in Fig. 5 is typical of 
the curve that should be observed 
at a demodulator grid. This method 
of observing the response of the 
chroma bandpass amplifier takes 
into account any misalignment of 
the video IF strip and is a valuable 
"quick - check" for overall align- 
ment of the receiver. 

This rather lengthly discussion of 
the bandpass characteristics of the 
chroma amplifier and the reference 
to overall bandpass was included 
because of the importance of cor- 
rect bandpass in obtaining a good 
color picture. Even the rather mod- 
erate change in response shown in 
Fig. 6 (same method of observation 
as Fig. 5) will seriously degrade 
the color performance of a set. In- 
deed, there are cases on record 
where a too sharply tuned antenna 

has made color reception impos- 
sible even though the receiver band- 
pass was well within tolerance. 

Again referring to Figs. 1 and 2, 
the input to the chroma bandpass 
amplifier is the 3.58 -MHz chroma 
information. The 4.5 -MHz audio 
subcarrier is rejected by traps, dis- 
cussed in Part 2 of this series, and 
the luminance or Y signal and the 
sync pulses are blocked by a small 
coupling capacitor between the 
video detector and the bandpass 
amplifier. The design of some re- 
ceivers (the RCA CTC12 chassis, 
for example) incorporates a circuit 
which cuts off the bandpass ampli- 
fier during horizontal retrace. 

Generally, a single -stage band- 
pass amplifier is used in conjunc- 
tion with low-level demodulators, 
and two stages of amplification pre- 
cede a high-level demodulator. At 
any rate, the output of the band- 
pass amplifier, which is applied to 
the demodulators, is a 3.58 -MHz 
signal whose phase is determined 
by the hue of the picture being 
transmitted at that particular mo- 
ment. The amplitude of this same 
3.58 -MHz signal is determined by 
the intensity, or degree of satu- 
ration, of the hue. 

Chroma Demodulation 

In part 1 of this series, it was 
explained how the three primary 
colors could be modulated on a 
single carrier without losing any 
of the information. By a reversal 
of this modulation process, the 
color information may be obtained 
from the chroma signal. It is not 
necessary to demodulate on three 
separate phase axes since the third 
color -difference signal usually 
(G - Y) may be derived from a suit- 
able combination of the other two 
(R -Y and B - Y) . The G -Y volt- 
age is a combination of - .51 R -Y 
voltage and -.19 B -Y voltage. 
EG - E,. = -.51 (ER - E,) 
-.19 (ER -Er). 

VEIZIE1 OMB 

® MUM 

Fig. 6. Incorrect overall response curve 
(VSM method). 
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Simple - Fast - Accurate . Automatic Color Tracking! 

No Time -Wasting Logging and Computing! 

CRT manufacturers, set manufacturers, distributors, technicians - all 
demanded a better CRT tester than any available. This is it - the 
new Sencore CHAMPION -a winner on every count. 

Separate G2 screen grid controls, just like the color circuit itself, 
enable you to set up each color gun, then automatically compare it 

with the others for tracking - exactly according to industry standards. 
This check is important when claiming credit for a defective color CRT. 

No time consuming logging of each color gun reading at every setting 
of the G2 control like competitive models. It's automatic with the 

CR143 Champion. 

The CHAMPION also makes all the standard color and black and white 
CRT tests - shorts, emission, and life tests. Its Line Adjust control 
assures exceptional accuracy. Its exclusive three step Automatic 
Rejuvenation Circuit lets you save many a faulty black and white 
tube or equalize gun currents in color tubes. 

The all -new CHAMPION is equipped with plug-in sockets for fast test- 
ing and easy updating. Rugged vinyl -clad steel case has spacious 
lead compartment. 

For a sure thing, put your money on the champion - the Sencore 
CR143 CHAMPION. 

NCOF-2% 

CR143 
CHAMPION 

$9950 
NO I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

426 SOUTH WESTGATE DRIVE ADDISON. ILLINOIS 60101 
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Fig. 7. Chroma demodulator axes. 

It can be proven mathematically 
that the chroma signal can be de- 
modulated on nearly any pair of 
axes, but considerations of economy 
in design have resulted in the use 
of the X and Y axes in most sets. 
However, some manufacturers 
(Admiral and Zenith, for example) 
use the R -Y and B -Y axes. Fig. 
7 shows the more important phase 
angles involved in color modulators 
and demodulators. The I and Q 
axes are no longer being used for 
demodulation, by the way. 

An inspection of Fig. 7 will show 
that the R -Y and B -Y axes are 
not far removed from the X and 
Z axes. Thus, the axes of demodu- 
lation of nearly all sets of current 
design are approximately the same. 

Referring to Fig. 1, the chroma 
signal is applied to the X and Z 
demodulators in the same phase. 
A potentometer in the output of the 
bandpass amplifier is used to adjust 
the amount of color signal which is 
fed to the demodulators. This is a 
front -panel control and is usually 
labeled "Color". 

A second input, from the refer- 
ence oscillator, is also fed to the 
demodulators; however, the phase 
of the reference signal is not the 
same at each demodulator. If the X 
and Z axes are being used, the 
reference signals at the two demod- 
ulators differ by 63.9°; or, in the 
case of R -Y and B -Y demod- 
ulators, the phase difference is 90°. 

In any event, the function of the 
X demodulator is to produce an 
output which is proportional to the 
chroma information present along 
this particular axis. By the same 
token, a Z demodulator produces 
an output corresponding to the 

chroma information on the Z axis, 
an R -Y demodulator detects the 
information present on its axis, etc. 
We will take up the specific cir- 
cuitry of the various demodulators 
later in the series. 

While many texts explain the 
operation of the demodulators by 
proving what .outputs will be pre- 
sent for a number of hypothetical 
input -signal phases, it is perhaps 
more meaningful to show the de- 
modulator outputs which result 
when a keyed -rainbow signal is fed 
into the set. Fig. 8 shows the wave- 
form that will be observed at the 
signal grids of the demodulators. 
Notice that there are eleven energy 
pulses, in addition to the color 
burst, although only ten bars are 

normally seen on the color receiver. 
The eleventh pulse occurs during 
retrace and cannot be seen, and, 
of course, the burst pulse is in- 
visible on the CRT. Fig. 8 also 
shows the color bars produced by 
the first ten energy pulses along 
with the phase angle of the chroma 
signal at the center of each color 
bar. The various axes which were 
shown in Fig. 7 also appear again 
in Fig. 8. 

Fig. 9 shows the outputs of I, Q, 
R - Y, B - Y, and G -Y demodu- 
lators. Notice that the output of 
each demodulator reaches a posi- 
tive maximum when the signal 
phase is the same as the axis of 
the particular demodulator and 
reaches a negative maximum 180° 

Q -( (R -Y) (G -Y) (B -Y) IR -Y1 (G -Y) 

30° 60° 900 120° 150° 180° 210° 245° 270° 300° 

Fig. 8. Keyed -rainbow chroma signal, CRT presentation, and phases. 
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BETk 

(:Al13AATE 

Simple to operate...fast ... safe to use. 

In -Circuit Transistor Tester. 

Personalized for professional pride. 

B&K ends the mystery, fears and 
misunderstanding surrounding transistor 
servicinc_, application and theory. With 

every Model 161 Transistor Analyst, you 

get two free reference manuals: the new 

edition of Howard W. Sams' Transistor 
Specification Handbook, plus the all -new, 
years -ahead B&K Basic Course on 

Transistors-everything you need to 
know to test and service unfamiliar 
solid-state sets. You get ahead of your 
competition and stay ahead of the market. 

The new B&K 161 means fast, accurate, 
in -circuit testing of transistors for AC 

Beta. With the same simple procedures, 
the 161 makes out -of -circuit tests, too, 
including lobo (current leakage) and 
front -to -back conduction of diodes and 
rectifiers. There's no chance of damaging 
transistors or components; special 
circuitry protects all parts, even if leads 
are connected incorrectly. 
The huge 7" mirrored meter insures 
accurate readings on three separate 
scales. Two ranges check AC Beta 2 to 
100; 10 to 500,. For leakage tests, lobo 

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

range is 0 to 5000 microamps on an 

expanded scale for better readability. A 
flick of the switch checks polarity. It's so 

simple, you don't need any set-up book, 

To stay ahead of the game, get the B&K 
Model 161 with a scuff -proof case and the 
two exclusive B&K Transistor reference 
manuals. A complete transistor service 
package with all leads included and your 
personalized name plate-for only $89.95. 
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later. Also notice that the output 
of a demodulator is zero when the 
signal is displaced 90° from its axis. 
These zero -output points, or nulls, 
are more frequently discussed since 

they are more easily observed than 
the maximum output points. 

It is customary to observe the 
waveforms of the X and Z demod- 
ulators after their outputs have 
been amplified by the color -differ- 
ence amplifiers. Under these con- 
ditions, the X and Z signals will be 
identical to the R - Y, B - Y, and 
G -Y signals because the points of 
observation are the same; i.e., the 
CRT grids. If the output of the X 
demodulator is observed directly, 
the waveform is similar to an in- 
verted R -Y output waveform; 
but the maximum negative output 
will accur at a point between the 
third and fourth bars, the null is 
between the sixth and seventh bars, 
and the maximum positive output 
is between the ninth and tenth bars. 
Fig. 10 shows the output from the 
X and Z demodulators when a 
keyed -rainbow signal is fed into the 
receiver. Notice that the output of 
the Z demodulator is similar to the 
inverted B -Y waveform of Fig. 9, 
but that it is shifted slightly in 
phase (13.5°). 

Color Difference Amplifiers 

Referring again to Fig. 1, the 
outputs of the X and Z demodula- 
tors are fed to the R -Y and B -Y 
difference amplifiers, respectively. 
These amplifiers and their associ- 
ated circuitry amplify and invert 
their inputs and feed them to the 
CRT control grids. It is common 
practice to connect the cathodes of 
the three color difference amplifiers 

DEMOS. 
OUTPUT 

5 NULLS 

0 DEMOS 

OUT PIT 
2 53 NULL 

9-Y DEMOS. 
OUTPUT 

6 NULLS 

13-Y DEMOS. 
OUTPUT 

3 69 NULL 

O-1 DEMOS. 

OUT PUT 

1 67 NULL 

5 

+1 NULL 

2 

*0 NULL 

6 

-I NULL 

9-11 NULL 

OIE-YI NUULL -111-YI NULL 

3 

+IO-YI 90^ 
NULL 

-IC-VI 90. 
NULL 

Fig. 9. Demodulator waveforms. 

together and to leave the cathode 
resistor unbypassed. Thus, a por- 
tion of both the R -Y and B -Y 
signals are mixed together and fed 
to the cathode of the G -Y ampli- 
fier. In addition, a portion of the 
R -Y amplifier output is fed to 
the grid of the G -Y amplifier. In 
this manner, R -Y and B -Y are 
combined to form G - Y. Also 
notice that, because of the common - 
cathode arrangement, some B -Y 
voltage is fed to the R -Y differ- 
ence amplifier and vice-versa. 
The effect of this is to cause the 
output of the R -Y amplifier to 
actually be the R -Y voltage al- 
though the apparent input to the 
amplifier is the X-axis voltage. A 
similar action takes place in the 
B -Y difference amplifier. 

As noted previously, not all 
manufacturers incorporate horizon- 
tal blanking in the chroma circuit. 
When horizontal blanking is used, 
the usual arrangement is to apply 
a positive pulse to the cathodes of 
the difference amplifiers to cut them 
off during horizontal retrace. In 
some sets, horizontal blanking is 
accomplished in the chroma band- 
pass amplifier. 

A variation from the conven- 
tional low-level demodulator design 
was noted previously in this article. 
This is the circuit used by General 
Electric in which three separate 
demodulators (R - Y, B - Y, and 
G - Y) were used. Obviously, since 
the G -Y axis is demodulated, it 
is not necessary to derive this volt- 
age from a matrix. 

Referring to Fig. 2, notice that 
the outputs from the demodulators 
are of sufficient amplitude to drive 
the CRT. By definition, this is high- 
level demodulation. Since there are 
no color -difference amplifiers, it is 
somewhat more convenient to use 
the R - Y, B - Y, and G -Y axis 
for demodulation. The circuitry 
used by the three principal pro- 
ponents of high-level demodulation 
(Admiral, Motorola, and Zenith) 
will be discussed later in this series. 

Circuit Analysis of 
Reference Oscillator Circuits 

Fig. 11 shows the portion of the 
RCA chassis CTC25 chroma sec- 
tion which reconstitutes the 3.58 - 
MHz reference signal. These circuits 

are the burst amplifier, chroma 
sync phase detector, chroma refer- 
ence oscillator control, and the 
chroma oscillator. Two signals are 
applied to the control grid of V19, 
a positive gate pulse and the output 
of the first video amplifier. Because 
of the filters which are incorpor- 
ated in the first video amplifier and 
the very small value of the coupling 
capacitor, C25, the low -frequency 
components of the video signal have 
been removed and only the chroma 
information remains. 

Between pulses from the hori- 
zontal output transformer, which 
are fed to its grid, V19 is cut off 
by a positive pulse from the hori- 
zontal output transformer applied 
through a divider to the cathode. 
This pulse is integrated by C116, 
and the average cathode potential 
is maintained at about 35 volts. The 
positive gate pulse applied to the 
grid of V19 is sufficient to over- 
come the cathode bias and the tube 
amplifies the color burst which is 
applied at this same instant. 

The output of V19 is developed 
across the primary of L31 which 
is tuned to 3.58 MHz. Transformer 
coupling is used between the burst 
amplifier and the phase detector to 
block the enabling pulse from the 
circuits which follow. Thus, the 
input to the phase detector, which 
comes from the burst amplifier, is 
eight or nine cycles of the 3.58 - 
MHz signal which originated at the 
transmitter, and nothing else. 

In the absence of a signal from 
the reference oscillator, the output 
of the phase detector at the junc- 
tion of R173 and R174 is zero. 
Since the signals at the extreme 
ends of these resistors are equal 
and opposite, and the center of the 
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Fig. 10. Demodulator waveforms. 
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RM Announces 
hie important new -test mstruments 

for'servíce, in dus ttíàl 
and lab applications. 

All solid-state battery operated 
VOLTOHMYST WV-500A 
Eliminate warm-up time! Eliminate zero -shift that can 
occur in tube -operated voltmeters! RCA's new WV -500A 
VoltOhmyst is an all solid-state, battery operated, completely 
portable voltmeter that is ideal for service, industrial and 
lab applications. Seven overlapping resistance ranges 
measure from 0.2 ohm to 1000 megohms. Eight overlapping 
dc -voltage ranges measure from 0.02 volt to 1500 volts 
( including special 0.5 dc volt range ), ac peak -to -peak 
voltages of complex waveforms from 0.5 volts to 4200 volts, 
and ac (rms) voltages from 0.1 to 1500 volts. Input 
impedance of all do ranges is 11 megohms. 
All measurements are made with a sturdy, wired -in single -unit 
probe with fully shielded input cable. The probe is quickly 
adapted to either do measurement or ac and resistance 
measurement by a convenient built-in switch. And an 
accessory slip-on high -voltage probe is also available to 
make possible measurements up to 50,000 dc volts. 
Solid-state reliability and convenience for only $75.00° 

W G-41 I A high -voltage sllp-on probe. 
For use with WG -410A or WG -299D 

ac/dc ohms probes. Extends dc voltage 
range of VoltOhmysts to 50.000 volts when 

used with WG -206 multiplierresistor. $13.50 

TRANSISTOR TESTER 

s mew, out at UecUn 

In -circuit/ out -of -circuit 
TRANSISTOR TESTER WT -501A 
Completely portable and requiring no external power source, 
RCA's new WT -501A tests transistors both in -circuit and 
out -of -circuit, tests both low and high power transistors, and 
has both NPN and PNP sockets to allow convenient transistor 
matching for complementary symmetry applications. 
The instrument tests out -of -circuit transistors for do beta 
from 1 to 1000, collector -to -base leakage as low as 2 
microamperes, and collector -to -emitter leakage from 20 
microamperes to 1 ampere. Special low impedance circuitry 
assures reliable in -circuit testing. 
Collector current is adjustable from 20 microamperes to 1 

ampere in four ranges, permitting most transistors to be tested 
at rated current level. A complete DC Forward Current 
Transfer Ratio Curve can be plotted. The three color -coded 
test leads are provided for in -circuit testing, and for 
out -of -circuit testing of those transistors that will not fit 
into the panel socket. 
Extra features ... RCA reliability... for only $66.75° 
*Optional Distributor resale price. All prices subject to change without notice. 
Price> may be slightly higher in Alosko, Hawaii and the West. 

Ask to see them at your Authorized RCA Test Equipment Distributor, or write RCA Commercial Engineering Department 0000, 415 South Fifth Street, Harrison, N.J. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 
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secondary of L31 is grounded, the 
junction of R173 and R174 re- 
mains at ground potential during 
the half -cycle when the diodes are 
conducting-as well as when they 
are cut off. 

Since the reference oscillator 
signal is fed to the cathode of X14 
and the anode of X15, one diode 
is forward biased at the same in- 
stant that the other is reverse bi- 
ased. During the half -cycle when 
the burst signal causes the diodes 
to conduct, it is possible for X14 
to be reverse biased or forward 
biased depending on the phase of 
the signal from the reference oscil- 
lator. At the same instant, X15 
will be biased in the opposite di- 
rection. Unless the reference oscil- 
lator is operating at the correct 
phase, the amounts of conduction 
in X14 and X15 are no longer 
equal and the voltages at the ex- 
tremes of R173 and R174 are no 
longer equal and opposite. There- 
fore, the voltage at the junction of 
R173 and R174 can swing either 
positive or negative depending on 
the phase relationship of the re- 
ference signal and the color burst. 

The network consisting of R 176, 
L33, and R1 along with C110, 
C111, L29, and L30 determines 
the phase shift of the feedback 
signal from the reference oscillator 
to the phase detector. By changing 
the setting of R1, this phase shift 
may be varied. This generates an 
error signal in the phase detector 
which eventually changes the phase 
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Reference signal circuits of RCA Chassis CTC25. 

of the reference oscillator. The 
range of this control is adequate 
to shift the reference oscillator 
about 3Q° in either direction. This 
will shift a keyed -rainbow pattern 
one complete color bar from nor- 
mal in either direction. 

The output of the phase detector 
is integrated, or filtered, by C122, 
R177, and C123 and fed to the 
grid of the chroma reference oscil- 
lator control tube. This is essen- 
tially an AFC tube and the opera- 
tion is very similar to that of the 
horizontal oscillator AFC tube dis- 
cussed in Part 3 of this series. The 
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principal differences are the fre- 
quency of operation and the fact 
that the DC component of the plate 
current flows through the oscillator 
tank circuit. 

The reference oscillator is a crys- 
tal -controlled electron -coupled os- 
cillator. The tuned circuit, L34 and 
C127, is tuned to the exact fre- 
quency of the color burst and the 
crystal stabilizes the frequency. 
Grid -leak bias is developed by 
C128 and R181. The output is 
developed across the primary of 
L35 which is tuned to the oscillator 
frequency. The output of the X 
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Fig. 12. Color Killer circuit of RCA Chassis CTC25. 
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demodulator is taken directly from 
the top of the secondary of L35. 
The reference signal for the Z de- 
modulation is shifted in phase by 
L37, C132 and R185. 

Color Killer 

Fig. 12 is the schematic of the 
color killer circuit of the RCA 
CTC25 chassis. This circuit is im- 
mune to noise because it is actuated 
by the phase difference between the 
reference oscillator and the color 
burst rather than by the mere pre- 
sence of the burst signal. 

First, consider the operation of 
the circuit when no color burst is 

present. Notice that its operation is 

quite similar to a keyed AGC cir- 
cuit. A positive pulse from the 
horizontal output transformer causes 
current flow through V14 to charge 
the right side of C103. Between 
pulses, C103 must discharge 
through R172 to ground, develop- 
ing about - 15 volts at the top of 
R 172. The long time constant of 
C108 and R172 maintains this 
voltage at a steady level. This fil- 
tered voltage is used to hold the 
chroma bandpass amplifier in cut- 
off. 

The actual amount of conduction 
of V14, and hence the amount of 
bias at the chroma bandpass ampli- 
fier, is determined by the amplitude 
of the positive pulse, also from the 
horizontal output transformer, ap- 
plied to the grid of V14. The mag- 
nitude of this grid pulse is set by 
the color killer adjustment. 

In the absence of the color burst, 
only the reference oscillator signal 
is applied to X12 and X13. Both 
diodes conduct the same amount 
and the output at the junction of 
R158 and R159 is zero. When a 
color burst is present, the conduc- 
tion of X12 and X13 is unequal 
and a negative output appears at 
the junction of R158 and R159. 
This negative voltage opposes the 
positive pulse voltage at the grid of 
V14 and the tube remains in cut- 
off. As a result, no bias is devel- 
oped in the plate circuit and the 
chroma bandpass amplifier is al- 
lowed to amplify the chroma signal. 

Unlike the chroma sync phase 
detector whose output can be either 
positive or negative, the output of 
the color killer detector is always 
negative. This is true because the 

phase relationship between the re- 
ference oscillator output and the 
color burst is a constant in the 
color killer detector but a variable 
in the chroma sync phase detector. 

Automatic Chroma Control 

Another refinement of the 
chroma system has been incorpo- 
rated in some sets. Called "auto- 
matic chroma controll" (ACC) , 

this circuit is essentially an AGC 
circuit for the chroma bandpass 
amplifier. A means of automatically 
controlling the gain of the chroma 
bandpass amplifier is desirable for 
two reasons: 

1. The receiver AGC circuit is 
controlled by the amplitude 
of the horizontal sync pulses, 
not the color burst level. In 
theory, the relation between 
these two levels is constant, 
but this may not be true un- 
der all circumstances This 
condition is especially notic- 
able in fringe areas. Accord- 
ingly, the level of the chroma 
signal may vary even though 
the sync pulse level is main- 
tained fairly constant by the 
AGC. 

2. No AGC circuit, or any other 
closed -loop correcting system 
for that matter, is 100% ef- 
ficient. (If it were, no error 
signal could be developed.) 
Therefore, an "auxiliary" 
AGC circuit will maintain a 

more nearly constant output 
with varying inputs. 

The ACC detector circuit used 
in RCA Chassis CTC21, CTC28, 
and CTC30 has about the same 
configuration as the color killer 
detector circuit shown in Fig. 12. 
The phasing is set so that an in- 
crease in the level of the color 
burst produces a negative -going 
output and a decrease in the level 
of the color burst produces a posi- 
tive -going output. This output volt- 
age is used to raise or lower the 
bias of the chroma amplifier to 
maintain a more nearly constant 
level of chroma signal. This helps 
to prevent changes in color intensity 
and precludes the owner having to 
readjust the color control every - 
time the input signal level changes. 

Part 5 of this series will continue 
the discussion of specific circuits in 
the chroma system. 
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. . . when installing replacement 
speakers, it makes sense to replace 
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inal equipment ... the speaker for 
which the unit was designed. This 
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proper balance in a sound system. 

Oxford Transducer Company 
manufactures the most complete 
line of standard replacement speak- 
ers to O.E.M. specifications, for 
phonographs, TV, tape recorders, 
and conventional and transistor ra- 

dios. Oxford speakers are used by 
most manufacturers of consumer 
electronic equipment, so you are 
guaranteed O.E.M. standards. 
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COLOR GENERATORS 

4 reasons why Sencore is your best buy 
in professional test instruments 

LOBOY CG10 

America's lowest priced professional 
quality standard color bar generator. 
All solid state. Battery powered for 
maximum portability. 

$89.50 

COLOR KING CG141 

Absolute stability assured by exclusive 
"Temp Control" and new timer cir- 
cuitry. All standard patterns, plus new 
movable single dot and single cross. 
Analyzing features too. 

$149.95 

< <, 

LOBOY CG12 

AC operated version of the CG10. Also 
has 4.5 MHz crystal controlled signal 
for fine tuning adjustment. 

$109.50 

COLOR ANALYZER CA122B 
The complete analyzer for color and 
B&W-far more than just a color gen- 
erator. Has variable RF and IF outputs, 
composite video, chroma, and hori- 
zontal and vertical sync pulses. 

$187.50 

. ,.....'. _.. !\ 
ii 
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Whatever the need, Sencore has the color gen- 
erator that is just right for you. Each has the 
built-in quality you expect from Sencore. Each 
has standard RCA licensed color bar patterns. 

CD FR 

Each is triple tested for guaranteed accuracy. 
Each is steel encased with chrome panel. See 
your distributor for more reasons why Sencore is 
your best buy, always. 

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

426 SOUTH WESTGATE DRIVE ADDISON ILLINOIS 60101 
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TWELVE 
VERTICAL 

COLOR 
PROBLEMS 

by Homer L. Davidson 

Today, most color receivers em- 
ploy a multivibrator in the vertical 
oscillator circuit. Both the vertical 
oscillator and amplifier are con- 
tained in one tube envelope. Gen- 
erally, this single tube is a twin 
triode. The phase and frequency of 
the vertical oscillator are controlled 
by a 60 -Hz sync pulse. The saw - 
tooth output of the vertical oscil- 
lator is coupled through a capacitor 
to the vertical output stage, shaped, 
and then amplified. The vertical 
output transformer couples the 
shaped waveform to the deflection 
yoke. Tube types found most fre- 
quently in the vertical section of 
color chassis are a 6GF7, 6EW7, 
6LU8, or 6EM7. 
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Vertical Trouble Symptoms 

A typical color vertical circuit 
(RCA CTC25) is shown in Fig. 1. 

This circuit is a plate -coupled mul- 
tivibrator using a triode in both 
the oscillator and output stages. 
Vertical sync is fed to the oscilla- 
tor via capacitor C66. 

Horizontal White Line 

This symptom can be caused by 
a dead vertical tube, a defective 
plate feedback capacitor (C71), 
or practically any other defective 
component that completely kills 
the multivibrator. First, check the 
normal -service switch, it may be 
in the service position. Next, re - 
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place the vertical tube and adjust 
the vertical height and linearity 
controls in an attempt to fill the 
face of the CRT. If the foregoing 
fails, a safe bet is to check C71 or 
C72. Both capacitors have a 1 -kv 
voltage rating and should be re- 
placed with capacitors having the 
same rating, or better. Open height 
and linearity controls (R15 and 
R13) will also produce a horizontal 
white line. 
Insufficient Height 

The trouble causing this symp- 
tom will probably be found in the 
vertical output section. Quick 
checks can be made with the scope 
for correct waveforms in the verti- 
cal output stage. Of course, do not 
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Fig. 1. Vertical sweep circuit employed in RCA Chassis CTC25. 
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VERT MU LT 

VERT OUTPUT 
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Fig. 2. Increase in plate supply 
resistor reduced height. 

measure the voltage at the plate 
of the vertical output tube; you 
may damage the VOM or VTVM. 

Burned cathode resistors or 
height and linearity controls will 
result in insufficient vertical sweep. 
Check decouplying and vertical fil- 
ter capacitors for physical signs of 
a defect, such as a dried-up condi- 
tion. Measure the resistance of the 
vertical output transformer for 
shorted or open windings; both 
shorted windings and increased re- 
sistance of the vertical output trans- 
former result in insufficient height. 

Rolling 

Generally, a constant rolling pic- 
ture that cannot be stopped with 
the vertical hold control indicates 
trouble in the vertical oscillator 
section. Insufficient sync will pro- 
duce intermittent roll, especially in 
extreme fringe areas. Check for 
changes in the integrator network 
or input resistors. In some older 
models, the original input resistors 
were too large and a 100K resistor 
was shunted across them to correct 
the rolling problem. Check the 
PHOTOFACT Production Change 
Bulletin for a particular set to see 
if this should have been done. 

Increased resistance in the grid 
input of the vertical oscillator stage 
will also cause a rolling condition. 
Likewise, a change of resistance in 
the plate load resistor of the vertical 
oscillator will also cause the picture 
to roll. A jittery or bouncing pic- 
ture may be caused by a defective 
plate load resistor in the vertical 
oscillator circuit or a defect in the 
vertical output transformer. 

VERT MULT 

VERT OUTPUT 

Oe6GF7 

6 

VERI MULT + 
1000 !! fi 

CONVERGENCE 8 
CIRCUIT 

5Gmm 

mM 

295V 

Fig. 3. Capacitor in cathode circuit 
caused intermittent height. 

Foldover 

When vertical foldover occurs, 
check the couplying capacitor be- 
tween the vertical oscillator and 
vertical output stages. Incorrect set- 
ting of the vertical linearity control 
or a change in resistance of the 
cathode resistor in the vertical am- 
plifier stage will cause vertical fold - 
over. Insufficient height or foldover 
can also be caused by a weak verti- 
cal tube. 

Intermittent vertical troubles 

Intermittent symptoms can be 
caused by defects in any section of 
the multivibrator circuit. The probe 
of a VTVM sometimes causes the 
vertical sweep to return before the 
actual trouble is diagnosed, thus 
hiding the defect. However, the 
scope will usually uncover the 
defective section. 

There are a number of vertical 
symptoms and a multitude of 

0068 mfd 100K 56K 

VERT MOLT 

v8 A6LU8 

. 039 mfd 

2.2meg 

100K 

. 0015mfd 

causes. Some troubles are easy to 
find, and with experience, a tech- 
nician can quickly pinpoint the de- 
fective component. However, there 
are a few trouble symptoms that 
defy a technician's experience and 
are just plain hard to solve. Twelve 
assorted color vertical problems are 
presented in the following para- 
graphs, along with the troubleshoot- 
ing techniques used to uncover the 
defects that caused them. 

Reduced Height 

An RCA CTC16XL color chas- 
sis produced only a 3" vertical ras- 
ter. Every three or four months this 
same trouble would crop up again. 
Although the 6GF7 vertical output 
tube caused this problem in a num- 
ber of similar chassis, the 6GF7 in 
this chassis checked good. Voltage 
and resistance checks in the verti- 
cal output section finally pinpointed 
the trouble. An increase in the value 
of R108 (Fig. 2) had lowered the 
voltage supplied to the plate circuit 
of V 10B. Replacing R108 with a 
1K -ohm, 10 -watt resistor cor- 
rected the shrunken raster. 

The same resistor (R108) caused 
intermittent vertical height in an- 
other CTC16 chassis. The resist- 
ance of R108 varied, changing the 
amount of voltage supplied to the 
vertical output transformer. 

Intermittent Reduced Raster 

The complaint with an RCA 
CTC19 chassis was intermittent 

. 0068 

1.6KV 

100K 47K 

VERT MOLT 

VERT OUTPUT 

va B6LU8 

--nn Ó-T - 
1000 Q 

2.2meg 

f^ 
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Fig. 4. Poor solder joint collapsed raster of Admiral G13 chassis. 



reduction in the size of the raster. 
The symptom was not present when 
the technician arrived at the home 
(naturally). Acting on a calculated 
guess, the technician changed the 
6GF7 vertical output -vertical mul- 
tivibrator tube. 

Two days later the customer 
called again to report that the same 
symptom had returned. The re- 
ceiver was brought into the shop 
and placed on the bench, where it 

operated for four days without loos- 
ing raster size. When the customer 
called to inquire about the set, it 

was explained to her that the trou- 
ble had not reoccurred and, there- 
fore, had not been fixed. However, 
she was unable to do without the 
set and requested that it be returned 
immediately. The receiver, trouble 
and all, was returned to the cus- 
tomer, who paid the bill for having 
the receiver checked. It was ex- 
plained to her that the trouble 
would undoubtedly return again. 

Sure enough, about a month 
later, the same customer called to 

complain about the same trouble. 
This time, a b -w receiver was 

loaned to her when her set was 
returned to the shop and placed 
on the bench for observation. Three 
days later, the raster suddenly 
shrunk to 3". Using a scope, the 
waveform at the grid (pin 2, Fig. 

3) of the vertical output stage was 
checked and found to be normal. 
However, the waveform at the 
plate (pin 6) of the same stage 
had low amplitude. When an at- 
tempt was made to check the volt- 
age at the cathode (pin 3), the 
raster suddenly filled out to normal 
size, but then quickly decreased to 

3" once again. From all indications, 
the trouble was in the cathode cir- 
cuit. The obvious suspects were the 
two electrolytics. Bridging C4 with 

a known good capacitor produced 
a full raster. 

Intermittent Collapsed Raster 

An Admiral G13 chassis would 
perform perfectly for days and 
then, suddenly, the raster would 
collapse completely to produce only 
a white horizontal line. The vertical 
tube was changed during the house 
call and seemed to clear up the 

trouble. However, while the tech- 

nician was making out the bill, the 
raster collapsed again. 

The chassis was removed and 
brought to the shop, where it was 
connected to the bench test CRT. 
Previous experience with the same 
chassis and symptom made C68 
(Fig. 4), the .0068 coupling ca- 
pacitor, a prime suspect. Shunting 
this capacitor produced no results; 
however, when a VTVM probe was 
placed on the low side of the ca- 
pacitor, full vertical sweep returned. 
The voltmeter indicated no ap- 
parent leakage. 

Before further troubleshooting 
could be done, a customer brought 
in a radio for immediate repair, so 
the technician turned the television 
off and repaired the radio. In a few 

minutes, the technician returned to 
the color receiver, turned it on and, 
once again, shunted C68 with an 
identical capacitor, this time from 
the capacitor to the circuit board 
itself rather than across the capaci- 
tor terminals. This produced a full 
raster, thus pinpointing the trouble 
to a poor solder connection on the 
PC board. 

Slow Roll 

This vertical problem involved a 

Sylvania D02 chassis. The picture 
would come on with a full raster 
and a slow roll. The picture would 
not lock in. First, the 6LU8 vertical 
multiplier and output tube was 
checked and replaced. Next, the 
sync tube was replaced, but the 
picture continued to roll. 

The chassis was pulled and an 
extension harness used to connect 
it to the picture tube and yoke as- 
sembly. The voltages on the verti- 
cal oscillator and output section 
(Fig. 5) were checked and found 
to be normal. A scope check 
seemed in order. 

The waveform on the plate of 

the sync separator tube was nor- 
mal. However, when the scope 
probe was placed on the cathode 
(pin l 1) of the vertical oscillator, 
the waveform appeared drastically 
reduced. Either the coupling ca- 
pacitor (C58) between the sync 

separator and the oscillator was 

leaky or diode XII in the cathode 
circuit was bad. Zero potential on 

the cathode terminal ruled out a 

leaky capacitor. An ohmmeter read - 
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Fig. 5. Vertical multiplier trigger diode caused slow roll. 

ing across X11 indicated 5 ohms. 
Reversing the ohmmeter leads 
produced the same reading. Ob- 
viously, the diode was shorted. The 
diode was replaced with a 1N60 
type and vertical sync was restored. 

When replacing trigger diodes, 
such as X11, be sure the positive 
terminal is connected to ground. If 
the diode is soldered in backwards, 
the oscillator will be cutoff and a 
horizontal white line will be dis- 
played on the CRT. In other Syl- 
vania models, this same diode has 
caused vertical jitter and bounce. 
Also, when repairing a D02 or D03 
chassis, check C65. In early fac- 
tory runs a 600 -volt capacitor was 
installed in these chassis. Replace 
the 600 -volt unit with a 2 -kv type 
to prevent a callback. 

Shrunken Raster 

The symptom shown in Fig. 6 
was displayed by a Motorola TS - 
912 chassis. From all indications, 
the trouble was obviously in the 

vertical section. Both the 4BL8 and 
15CW5 vertical tubes checked 
good. Voltage measurements in the 
output stage produced no clue until 
the feedback circuit was checked. 
A reading of 167 volts on the oscil- 
lator side of C55 (Fig. 7) indicated 
that this capacitor was leaking. 
When C55 was replaced, the ras- 
ter returned to normal. 

Vertical Foldover 

A Sylvania D03 chassis had 
severe vertical foldover. A burned 
resistor was found in the prelim- 
inary visual inspection of the chas - 

Fig. 6. Shrunken raster displayed by 
Motorola TS -912 chassis. 
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HORIZ 
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SUPPRESSOR 

GRID 

sis. The schematic showed that the 
burned resistor (R91, Fig. 8) was 
in the cathode circuit of the verti- 
cal output tube. Speculating that 
the tube shorted internally and 
burned out the 1200 -ohm resistor, 
the technician replaced both the 
resistor and the tube. 

When the receiver was again 
turned on, the new resistor started 
to smoke. Quickly, a few voltage 
measurements were taken. All 
voltages were normal. Remember- 
ing that large vertical couplying 
capacitors can produce vertical 
foldover problems, the technician 

FEEDBACK 
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OSCILLATOR .033 
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Fig. 7. Leaky capacitor in plate circuit 
reduced raster size. 
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Fig. 8. Shorted C56 caused vertical foldover in Sylvania chassis. 

directed his attention to C50 and 
C52. C52 was good, but C50 had 
a small leakage. However, replacing 
C50 had no effect on the foldover. 

Feedback capacitor C55 was 
then checked for leakage with one 
lead cut loose, but checked out 
good. After the loose lead was re - 
soldered, the technician found ex- 
cessive voltage on the oscillator side 
of C55. Checking the schematic, 
the technician concluded that C56 
leaking could produce this high 
voltage reading. He cut the oscil- 
lator side of C56 loose and, sure 
enough, there was the same high 
voltage reading. An ohmmeter 
check of C56 indicated a dead 
short. 

Intermittent Height 

The sweep problem illustrated 
in Fig. 9 occurred in an Admiral 
D 1 1 series chassis. The defective 
component was C70 in Fig. 10. In 
this case, C70 was leaky and in- 
termittently changed the raster 
height. If shorted, C70 would have 
killed the vertical sweep. 

Jitter and Bounce 

A defective feedback capacitor 
in RCA's CTC15 chassis will cause 
vertical jitter and bounce. Also, as 
in the previously mentioned Ad- 
miral D 1 I series chassis, a shorted 

Fig. 9. Symptom displayed on 
screen of Admiral chassis. 

.0082-mfd coupling capacitor in the 
plate circuit will kill the vertical 
sweep, reducing the raster to a 

white horizontal line. Another 
component common to both the 
Admiral and RCA chassis is C72 
(Fig. 10). If leaky or shorted, this 
capacitor can also kill the vertical 
sweep completely or, at the least, 
reduce the height. Always replace 
such capacitors with a component 
having the same value and work- 
ing -volt rating as the original. 

Intermittent Roll 

After the vertical hold on a 

Philco Chassis 17MT80 was re- 
adjusted, the raster would some- 
times remain stable for up to an 
hour; however, it usually began to 
roll immediately after the cus- 
tomer sat down. 

Voltage and scope checks of the 
integrater circuit and vertical mul- 
tiplier failed to turn up any reason 
for the loss of sync. Next, attention 
was focused on various resistors 
and capacitors in the feedback cir- 
cuit. C68, R95, R96, and R97 
(Fig. 1 1) were all good. Proceed- 
ing along the feedback circuit, the 
trouble was isolated to C67. This 
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Fig. 10. Leaky capacitor in plate 
circuit intermittently changed height. 
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proBlems? 

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. 
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Fig. 11. Leaky feedback capacito 

capacitor was checked in a capac- 
itor checker and only a small leak- 
age was evident. However, when a 
soldering iron was placed close to 
it to simulate the heat of an op- 
erating chassis, the leakage dras- 
tically increased. 

Roll 

Early versions of RCA chassis 
CTC20 are prone to roll problems, 
especially if the chassis is located 
in a fringe or difficult reception 
area. This tendency to roll with 
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only the slightest provocation is 
caused by R92 (Fig. 12), located 
in the vertical oscillator grid cir- 
cuit. Earlier runs of this chassis 
had a 470K resistor. Later, this 
resistor was changed to 220K for 
better sync stability. 

VDR Causes Roll 

A recent case of critical vertical 
hold in an Admiral 25H6 chassis 
was traced to a defective voltage 
dependent resistor (VDR) , R114 
in Fig. 13. Such components, find - 
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Fg. 13. Defective VDR causes 
critical vertical hold. 

ing increased usage in the feedback 
circuits of color receivers, can cause 
various degrees of critical vertical 
hold if defective. VDR's cannot be 
accurately checked with an ohm- 
meter; therefore, substitution is the 
most positive check. 

Top Reduced 

An RCA CTC20A chassis dis- 
played a raster that was 1" short 
at the top. A new 6GF7 vertical 
tube helped a little, but the raster 
was still short at the top. The only 
abnormal voltage reading found was 
on the cathode (pin 3) of V9B, 
the vertical output stage (Fig. 12) . 

The 120 volts indicated at this 
point was double the normal cath- 
ode voltage. 

From all evidence, either the 
output tube was drawing excessive 
current or C4 was leaky. After 
clearing both of these suspects, the 
resistance from pin 3 of V9B to 
ground was measured and found 
excessively high. Further measur- 
ing uncovered the fact that R105 
was open. Replacing this resistor 
cleared up the trouble. 

Conclusion 

Although the preceding analy- 
sis involved ouly a few chassis 
makes of the many currently pro- 
duced, the troubles and trouble- 
shooting techniques discussed apply 
to nearly all color receivers. Al- 
though some vertical troubles are 
easily diagnosed and require only 
voltage and/or resistance readings 
to isolate, a great many can be 
solved much quicker using the 
scope and comparing the wave- 
forms with those shown in the 
PHOTOFACT Folder for that par- 
ticular receiver. After tackling and 
successfully servicing a few vertical 
problems in color chassis, you will 
find that they aren't as difficult as 
you once thought. 
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EQüIPMBNT 

Transistor Analyzer 

The latest addition to the Lec- 
trotech test equipment line is the 
Model TT -250 transistor checker. 
It performs several tests, including 
checking of transistors on a good - 
bad scale both in- and out -of -cir- 
cuit, diodes for forward and reverse 
conduction, and low -voltage elec- 
trolytic capacitors for leakage. 

analysis of test instruments 
...operation. .. applications 
by T. T. Jones 

The good -bad test is the feature 
of which Lectrotech is most proud. 
The circuit is shown in Fig. 2. The 
transistor is connected up either in - 
or out -of -circuit, and the meter 
will monitor the emitter -base cur- 
rent. R6 is adjusted to an arbitrary 
point, the bias adjust point on the 
meter scale. The actual point does 
not really matter, as we shall see. 
Depressing SW -3 switches the meter 

Fig. 1. The Lectrotech TT -250 transistor analyzer. 

to read emitter -collector current. if 
the transistor is capable of ampli- 
fication, the meter will move up- 
scale. For a quick check of the 
transistor's condition, it doesn't 
matter how far up -scale the trans- 
sistor moves, because circuit com- 
ponents will affect the current 
readings. Since beta in a transistor 
doesn't normally change with age, 
the fact the transistor can amplify 
at all indicates it is good. 

If the meter moves backwards 
or not at all when SW -3 is depress- 
ed, it indicates that the transistor 
is drawing more base current than 
collector current, and therefore is 

not amplifying. 
Circuit components, especially in 

power transistor circuits, may give 
"false readings." So if the transistor 
reads bad in circuit, the test should 
be repeated out -of -circuit. If, how- 
ever, the TT -250 says the transistor 
is good, then it is. Exceptions are 
in RF circuits, where the transistor 
may check good at the 60 -Hz line 
check, but may not be able to func- 
tion at operating frequency. These 
latter cases are rather uncommon. 

The TT -250 will also read beta 
on two scales; 0-250 and 0-500. 
This is useful for picking matched 
pairs in push-pull circuits. 

The instrument is housed in a 

black crackle -finish steel cabinet 
and has all necessary leads and 
instructions packed with it-there 
are no "accessories at extra cost." 

For further information circle 
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Fig. 2. Simplified schematic of the in -circuit test. 

Lectrotech TT -250 
Transistor Analyzer 

Specifications 

Tests Performed: 
Transistors; 

Quality on a good -bad scale, 
in- or out -of -circuit. 
Beta 0-500 in two ranges, out - 
of -circuit. 
Leakage 
of -circuit. 

Diodes; 
Quality on a good -bad scale, 
in- or out -of -circuit. 
Forward and reverse current 61 
5.6 Volts. 

Electrolytic capacitors; 
Leakage current. 

Leakage Test Power Supply: 
5.6 V, zener-regulated. 

Size: (HWD): 
7" x 10" x 41/2". 

Weight: 
51/2 pounds. 

Power Requirements: 
115 volts, 60 Hertz. 

Price: 
$87.50. 

0-5000 µA, out - 

Fig. 3. HOT cathode -current checker. 

Cathode Current Checker 

One of the more unusual instru- 
ments released this year is Seco's 
Model HC8 in -circuit current 
checker. It's a rather simple in- 
strument and performs but one 
function -it reads cathode current 
in horizontal output tubes. 

This reading is very necessary 
during color setups, horizontal 
sweep alignment, and even trouble- 
shooting. Heretofore, in order to 
make the current measurement, it's 
been necessary to either break the 
cathode connection, which often 
means pulling the chassis, or to 
carry a variety of tube socket adap- 
tors, and a VOM. And it always 
takes time to select the proper adap- 
tor, hook up the VOM, etc. 

The HC8 makes the job as sim- 
ple as unplugging the output tube, 
plugging in the adaptor, and plug- 
ging in the tube. As can be seen 
in Fig. 3, the adaptors are numbered 
by tube type, and the maximum 
current ratings are included for 
each type. All popular octal, No - 
vars, and compactrons are included. 

We tried the HC8 on our own 
color set at home, and found that 
it's a real time-saver. Price is 
$34.50. 

For further information circle 
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phur dioxide, etc. Effective on all 
metal contacts of most electronic or 
electric apparatus. Safe to use. Will 
not harm plastics. Free of acids. Wide 
operating temperature range. 
WRITE FOR TECHNICAL LITERATURE 

CAIG LABORATORIES INC. 
155 SULLIVAN LANE, WESTBURY, N. Y. 11590 

TEL. 516 742-0278 
-INTRODUCTORY OFFER - 

MAIL THIS COUPON-WORTH 25t AGAINST 
PURCHASE OF EACH ITEM SHOWN BELOW! 
ALL ITEMS SENT POSTAGE FREE. MONEY 
ORDER OR CHECK WITH ORDER. 
ENTER MY ORDER FOR: 
QUAN. MY COST 
CRAMOLIN FLUID (RED) 
( ) 2 oz. @ $1.95 each $1.70 ea. 
CRAMOLIN SPRAY R 
( ) 6 oz. AEROSOL $3.00 each $2.75 ea. 
SPECIAL NOTE: THESE ARE EXCELLENT 
COLOR TUNER LUBRICANTS. 

FREE TECH. BULLETIN 
ATTACHED IS MY CHECK FOR 
SEND TO: 

NAME_ 

ADDRESS 

CITY_ STATE 
8 ZIP 
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Don't lose touch .. . 

RECEIVE PFR AS USUAL 

(INCLUDE OLD AND NEW ADDRESS) 

PF REPORTER 

CIRCULATION DEPT. 

4300 W. 62nd St. 

Indianapolis, Ind. 46206 
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SWEEPING COLOR IF AMPLIFIERS 

The video IF stages used in color 
television, like most of the other 
circuits, arc going through a gradual 
evolution from one year to the next. 
Although no drastic changes have 
taken place in the video IF stages, 
there are a few important modifica- 
tions you should know about to 
keep abreast of color servicing. 

For the past few years (and the 
trend will probably continue) the 
majority of color television instru- 
ments have contained a three -stage 
video IF amplifier system. The typi- 
cal system illustrated in Fig. 1 has 
three stagger -tuned video IF ampli- 
fiers and is very popular. In the ar- 
rangement shown in Fig. 1, the 
overall response of the IF stages is 

accomplished in the following man - 

TP Vl 

MIXER 

LINK 
-1 

44.0 MHz 

PLATE 
COIL 

STEP 2 

44.0 MHz 

INPUT TRANS 

STEP 3 

by Robert F. Heaton 

ner: Three single -tuned IF trans- 
formers, adjusted for maximum gain 
at frequencies of 43.8MHz, 42.5 - 
MHz, and 45.75MHz, combine to 
give an overall passband. Also in- 
cluded as part of the IF system are 
the mixer plate coil and the IF input 
transformer. This particular section, 
commonly referred to as the "link 
circuit", matches the output of the 
tuner to the IF strip. Usually this 
section includes an adjacent channel 
trap (47.25MHz) , and often it in- 
cludes a trap for the 41.25 -MHz 
co -channel sound frequency. 

Normally, this type IF system is 

aligned using a VTVM or sweep 
generator. The usual procedure is to 
align using the "peak" method first, 
then check the overall response 

45.75 MHz 

1ST IF TRANS 

f 

V3 42.5 MHz 

2ND IF 2ND IF TRANS 

STEP 4 

using the sweep generator. Some 
technicians prefer to bypass the 
peak alignment in favor of the sweep 
alignment method. This procedure 
is more commonly accepted when 
only a touch-up alignment is needed 
and/or a simple check on alignment 
is necessary. However, if the re- 
ceiver is greatly out of alignment, 
peak alignment should be done first, 
followed by the overall response 
check. 

In perhaps the past three years, 
alignment as a troubleshooting aid 
has gained in popularity. The re- 
sponse curves (consult the indi- 
vidual service data for each partic- 
ular chassis) provide a convenient 
method to check the individual IF 
stages - independent of one an - 

43.8 MHz 

3RD IF 3RD IF TRANS 

STEP 5 

4.5 TRAP 

TP 

TO V I DEO 

AMP 

LSE 

STEP 1 

Fig. 1. Simplified stager -tuned IF system with sweep responses. 
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Are you eligible 
for the 

Bright Guy Awards? 

It's easy to get them-and to get all the 
business they'll bring you. New custom- 
ers. More sales. More money. 

The Bright Guy Awards is the big 
program Sylvania's running this year to 
boost your sales. 

Your Sylvania distributor can put 
your name and address in TV Guide 

in your own area. These 
Sylvania ads will call you 
"the brightest service- 
man in town"-and tell 
people in your town why 
they should call you. 

You'll get into the Yel- z 1 
low Pages, too, under the 
heading "TV Service and 
Repairs." 

Once again this year 
you'll be eligible for over 

6(9 one hundred valuable, 
interesting SMB-Bright 

Sr8 ! Guy gifts, just for buying 
the Sylvania TV replace - 
ment parts you normally -- buy anyway. 

And you'll get window displays pro- 
claiming you "the brightest"-the TV 
serviceman everyone's reading about. 

You're eligible for the 
Bright Guy Awards just 
by buying Sylvania's fa- 
mous color bright 85® 

color picture tube. And I color bright85 _ 
our other picture tubes, 
and our receiving tubes. So see your 
Sylvania distributor. 

Sylvania Electronic Tube Division, 
Electronic Components Group, Seneca 
Falls, New York 13148. 

IIQ-¡ 
color 

S1'LVA\TIA 
SUBSUDIARY OF 

GENERAL TELEPHONE & ELECTRONICS GT&E 
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other. "Tough -dog" troubles such 
as smear, loss of resolution, ghosts, 
and/or ringing, are often hard to 
isolate to one particular stage 
using normal voltage and resistance 
checks. These symptoms are usually 
caused by improper alignment due 
to poor procedures by the previous 
technician servicing the chassis, 
damage to some circuit area caused 
by overheating (or some other rea- 
son), and/or normal aging and drift 
in the tuned circuits. Take for ex- 
ample a receiver with symptoms of 
smear or poor resolution - often 

time consuming to isolate. It would 
he convenient to connect a sweep 
generator and look at the individual 
response of each IF stage shown in 
Fig. 1, to quickly pinpoint which 
stage is defective. All that's needed 
are a good sweep generator, marker 
generator, VTVM, oscilloscope, and 
a procedure. Often overlooked, and 
sometimes the reason many techni- 
cians dread alignment setup, are the 
matching pads necessary to facilitate 
alignment and make it simple. 

There are two very important 
accessory pads that should be con - 

1500 pf 
MINI -CLIP 

TO MIXER 

DED LEAD 

GROUND TO 

RECEIVER 

GRID 

/ = CHASSIS 

MINI -CLIP OR BRAIDED LEAD 

(LESS THAN 2" LINE LENGTH) 

Fig. 2. Schematic of matching pad. 

structed by the technician previous 
to starting any alignment job. These 
are an input pad, for connection of 
the sweep generator to the receiver 
circuits, and a detector pad to facil- 
itate viewing the response in the IF 
and link circuits. The two pads 
shown in Figs. 2 and 3 are typical of 
those that can be used with most 
sweep generators. However. if the 
manufacturer of the test gear you 
own suggests a different pad. it 
should be used. The matching pad 
shown in Fig. 2 should be con- 
structed using miniclips or braided 

15K 1N60 

1500 pf 

MINI -CLIP 

TO 

1000 pf \ RECEVVER 

CIRCUITS 
180 Q 

BRAIDED LEAD 

GROUND TO 

RECEIVE 
CHASSIS 

MINI -CLIP OR BRAIDED LEAD 

(LESS THAN 2" LENGTH) 

Fig. 3. Schematic of detector probe. 

Why not sell the best 
Now... get 
genuine Zenith parts 
three ways faster - 
with ZIP! 
Your Zenith Distributor has a revolutionary new 
system to speed your replacement parts ordering. 
Called "ZIP" (Zenith Instant Parts), it gives you 
much improved service. 

1. Looking up parts numbers is 100% quicker 
than before. Because parts lists and schemat- 
ics for the past ten years are now microfilmed 
on compact, easily -handled filmcards. 

Order from your Zenith Distrib- 
utor for "Zenith Instant Parts" 
service on all genuine Zenith re- 
placement parts and accessories. 

L 

Easy -to -handle, space -saving microfilm cards 
in file 2" to 3" deep replace 10 feet of catalogs. 

2. "Out -of -stocks" are cut down. The 
new ZIP program helps your Zenith dis- 
tributor keep tighter inventory controls 
and maintain a more complete stock. 

7/17171® 

3. Factory special orders are 
shipped faster. Under the new ZIP 
program, the Zenith factory is 
geared to ship orders without delay. 

The quality goes in before the name goes on 

Circle 22 on literature card 

44 PF REPORTER, November, 1967 



CAPACITOR 

XCI-8 

CAPACITOR CAPACITOR 

XCI-18 XCI-19 

CAPACITOR 

XC1-19.2 

CAPACITOR .á' CAPACITOR CAPACITOR 'f. CAPACITOR 

XCI-21 XC2-I. I 

CAPACITOR CAPACITOR 

XC3 -45 

CAPACITOR 

XC4-9.1 

CAPACITOR 

X C 4- 68.I 

XC4-4.2 

CAPACITOR 

XC4-10.2 

XC2 -26 

CAPACITOR 

XC4-5.I 

CAPACITOR 

XC4-55. I 

XC2-36.1 

CAPACITOR 

XC4-6.1 

XC4-63.I 

CAPACITOR = ." CAPACITOR (_"},' CAPACITOR 

XC4-68.2 XC4-70. I XC4 -80 

20 ways 
to break the 
exact 
replacement 
capacitor 
habit: 

Stock only 20 General Electric Service - 

Designed replacement capacitors and meet 

over 70% of your replacement needs. 

Use General Electric extended -range replacement capacitors. 
Just 20 General Electric Service -Designed replacement units 
will meet over 70% of all TV can style needs! 

"Extended -range" means that fewer General Electric types 
are needed to meet your requirements. Every GE aluminum 
capacitor meets not just one, but a range of capacitance and 

voltage requirements. And, to make selection easier, the 
application range of every General Electric capacitor is 

shown clearly on the unit, and on the carton. 

You can quickly see, for example, that the GE capacitor 
rated 50-60 mfd up to 450 VDC will replace any unit between 

50 and 60 mfd at any voltage up to 450 VDC. You save time 
and money in making replacements because General Electric 
capacitors are Service -Designed with you in mind! 

Your local GE electronics distributor carries a complete 
line of replacement capacitors from General Electric, a 

leader in supplying capacitors to the radio and television 
industry. Call him today for full details. 430-31 

GENERAL ELECTRIC 

Call your GE distributor now for a special offer on 

replacement capacitors for COLOR TV! 

It's a Treasure Chest loaded with 12 of the most popular 
General Electric replacement capacitors for COLOR TV! 
Your distributor's offering it at a special low, low price. 
And to make it more appealing, you get an Xcelite® nut 
driver set with each Treasure Chest. Don't delay, call 
today! Offer is limited. 
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COLOR SPECTRUMTM ANTENNAS 
are "signal customized 

for better color reception. , . 

"the ANTENNA that captures the RAINBOW" 
FINCO has developed the Color Spectrum Series of antennas - "Signal 
Customized" - to exactly fit the requirements of any given area. 
There is a model scientfically designed and engineered for your area. 

Check this chart for the FINCO "Signal Customized" Antenna best suited for your area. 

STRENGTH OF 

UHF SIGNAL 
AT RECEIVING 

ANTENNA 
LOCATION 

NO UHF 

»») 

UHF SIGNAL 
STRONG 

»») 

UHF SIGNAL 
WEAK 

»») ) 

UHF SIGNAL 
VERY WEAK 

»») i 

Strength of VHF Signal at Receiving Antenna Location 

NO VHF 
VHF SIGNAL 

STRONG 
VHF SIGNAL 
MODERATE 

W 

VHF SIGNAL 
WEAK 

W 

VHF SIGNAL 
VERY WEAK 

W 

CS -V3 
$10.95 

CS -V5 CS -V7 
$17.50 $24.95 

CS -V10 
$35.95 

CS -V15 CS -V18 
$48.50 $56.50 

CS -U1 
$9.95 

CS -Al 
$18.95 

CS -B1 
$29.95 

CS -C1 

$43.95 
CS -C1 

$43.95 

CS -A2 
$22.95 

CS -B3 
$49.95 

\rotxPe- 
CS-C3 

$59.95 
CS -D3 

$69.95 

'*err 
CS -U3 CS -A3 CS -B3 
$21.95 $30.95 $49.95 

CS -C3 
$59.95 

CS -D3 
$69.95 

/á r- -m, mb 

F/NCOI 
NOTE: In addition to the regular 300 ohm models (above), each model is available in a 75 ohm coaxi I cable download 
where this type of installation is preferable. These models, designated "XCS", each come complete with a compact 
behind -the -set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set termi als. 

THE FINNEY COMPANY 
34 West Interstate Street Dept. 310 Bedford, Ohio 44146 
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Fig. 4. Home -built matching pad. 

lead for both the ground and the hot 
leads. A value of 1500pf is nominal 
for the capacitor which is used for 
insertion of a signal into the mixer 
grid circuits of most VHF tuners, 
and into the grid circuits of most IF 
amplifiers. The value of the shunt 
resistor, in this instance 10052, 

should be the value specified for 
termination of your particular 
sweep generator. Particular atten- 
tion should be paid to the ground 
lead on any test pad. The ground 
lead, to be a true RF ground, should 
not exceed a length of 2 inches. A 

1 -inch clip lead in lieu of the braided 
wire would be better still. As shown 
in the drawing, the length of the 
"hot" lead should also be kept to 
a minimum. Illustrated in Fig. 3 is 

a common -type detector probe that 
can be used to view the response at 
the plates of the IF stages, where 
signal detection is needed. Again, 
the cardinal rule is to keep the 
ground and hot leads as short as 
possible. 

The photographs in Figs. 4 and 5 

illustrate construction of the two 
pads, using small terminal boards. 
Notice that to facilitate alignment, 
the cable has already been connected 
to the pad. Also needed is a pad to 
"load" the circuits in the IF stages 
to prevent them from interfering 
with the response. Such a pad, ac- 
ceptable in most IF circuits, is 

"I was TROUBLESHOOTING 
in the DARK "til Sencore's Scope 

Showed Me What Color Waveforms 

Really Look Like. 

I Ft[euEnCY 

,,.,,.,, 

PS 121 5" WIDE BAND 

OSCILLOSCOPE 

Technicians everywhere are talking about the 
PS127 5" Wide Band Oscilloscope. Try one and 

you, too, will send us comments like these- 

"So easy to use! With my Sencore scope I can read high or low 
frequency signals without band switching. As easy to use as a 

voltmeter."-R. L., Portland, Ore. 

"I've only had my PS127 a couple of months, but it's more than 
paid for itself already with the extra jobs I've been able to handle." 
-S. O., New Orleans, La. 

"With the direct peak -to -peak readout I can compare voltage read- 
ings to those on the schematic without wasting valuable time 
setting up my scope with comparison voltages." - J. M. F., Ply- 
mouth, Michigan. 

"Those Sencore exclusives really sold me, like the extra 500KC 
Horizontal Sweep range and the free high voltage probe."-D. N., 

Brooklyn, N.Y. 

You'd expect a wide band scope of this quality to cost at least 
double."-W. L., Chicago, Ill. 

"With the PS127, I find I can trouble -shoot those tough ones twice 
as fast as before-especially color TV."-F. C., Burlingame, Calif. 

"Once I compared the specs, I knew Sencore had the best buy in 
scopes. We now have three PS127's in our shop."-J. S., Ft. Lauder- 
dale, Fla. 

SPECIFICATIONS 
Vert. Freq. Resp. 10 CPS to 4.5 MC -± 1 db, - 3 db (p] 6.2 MC Rise 
Time .055 Microseconds Vert. Sens. .017 Volts RMS/inch Horiz. Freq. 
Resp. 10 CPS to 650 KC Horiz. Sens. .6 Volts RMS/inch Horiz. Sweep 
Ranges (10% overlap) 5 to 50 CPS, 50 to 500 CPS, 500 CPS to 5 KC, 5 to 
50 KC, 50 to 500 KC Input Impedance 2.7 megohms shunted by 99 MMF, 
27 megohms shunted by 9 MMF thru low -cap. tack High Voltage Probe 
5000 Volts Max. Dimensions 12"'x9"x15V/2", Wt. 25 lbs. Price Complete 
$199.50 

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

Fig. 5. Typical detector probe. 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101 
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No wonder 
so many dealers 

are selling 
so many Winegard 
Super Colortrons 

so fast. 
You're right, that's a lot of features. A 
lot more than any other antenna ever 
designed. 

But what's really important is what 
happens when all those features are 
sandwiched into one super -performing, 
super -compact antenna. 

And just in case you don't know yet, 
we'll tell you what happens. 

First off, you get an antenna so power- 
ful and with such pinpoint directivity 
(even without solid state pre -amps) that 
it eliminates ghosts and snow more 
effectively than anything you've ever 
seen before. 

And when you drop -in an instant - 
loading pre -amplifier (there are eight to 
choose from not counting the color 
spectrum filter) you've got yourself an 
antenna that does just about anything 
you want it to do, just about anywhere- 

WINEGARD COMPANY 

especially when it comes to color tv. 
The solid state pre -amplifiers enable 

you to instantly increase gain on all 
channels. They let you custom match 
the Super Colortron to any reception 
requirement in seconds, using either 75 
ohm coax or 300 ohm downlead-and 
with all connections completely en- 
closed and protected against the 
weather. 

You can take your choice. There are 
ultra high gain, low noise 82 -channel 
UHF -VHF -FM pre -amplifiers... VHF -FM 
pre -amplifiers... UHF pre -amplifiers... 
and FM pre -amplifiers. And then there's 
that color spectrum filter. It shuts out 
electro -m agnetic interference... lets 
only pure TV signals come through for 
the clearest color pictures ever. 

So you see, there's really a lot to talk 
about when it comes to Super Colortron 

Win egard 
ANTENNA SYSTEMS 

3000 KIRKWOOD STREET 

antennas, all 14 models-with 7 patents 
and patents pending. 

And that's why we're doing a lot of 
talking in Life and Newsweek and Sun- 
set. 17 ads, between now and Christmas, 
telling more than 60,000,000 prospects 
exactly how remarkable the "transistor- 
ized" Super Colortron is. 

No wonder so many dealers are selling 
so many Super Colortrons so fast. 

So what are you waiting for? 

-biggest, most powerful national ad- 
vertising campaign in the industry. 

BURLINGTON, IOWA 52601 

©Copyright 1967, Winegard Company, Burlington, Iowa 
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Winegard put these 
Features in to bring 
the best color out 

Downlead and Pre -Amplifier Hous- 
ing-permanent housing is built -into the 
antenna; provides complete weather- 
proofing for downlead connector car- 
tridge or pre -amp cartridge. 

Solid State Pre-Amplifiers-incorpo- 
rate revolutionary new silicon overlay 
transistors, the best performing and 
most powerful transistors available for 
antenna use. Drop into pre -amplifier 
housing at point of signal interception. 

Electro -Lens` Director System-pat- 
ented system absorbs entire signal and 
focuses it directly onto driven elements 
for pinpoint directivity. 
U. S. Patent No. 2700105 
Canada No. 511984 

Impedance Correlators-patented cor - 
relators automatically increase 75 ohm 
driven elements to 300 ohms to provide 
100% signal transfer from antenna to set. 

Vertical Resonant Reflectors-UHF 
reflectors achieve highest realizable 
gain on channels 14 to 83 because of 
exceptionally large vertical capture area; 
more UHF gain than any other 82 -chan- 
nel design. 

High Tensile Aluminum Elements; with 
Gold Anodizing-aluminum alloy has PSI 
rating of 38,000 compared to 27,000 PSI for 
alloys used in other antennas. More than 
49% stronger and 29% more resistant to 
bend and wind distortion. Elements and 
boom are gold anodized for the only perma- 
nent protection against corrosion and 
fading. 

Ellipsoidal Boom-the only aluminum 
shape engineered especially for antenna 
use; proved far stronger than any other 
boom design. 

FM Control Element-provide exception- 
ally high gain on FM bands and provide for 
the attenuation of FM bands in areas where 
strong FM signals interfere with tv recep- 
tion. 

CS -285 Band Separator (with printed cir- 
cuit)-comes at no additional cost with all 
82 channel Super Colortrons to separate 
UHF and VHF signals. Attaches easily to 
terminals on back of set. 

&'nn , n. 
:',Z 00000 ' 

Winegard 
24 Month Antenna Replacement Warranty 

(2 YEAR) 

eb,SAVE FOR YOUR RECORDS `e 

2 -Year Antenna Re- 
placement Warranty- 
the only antenna in the 
industry that gives your 
customer a 2 -year re- 
placement privilege. 
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shown in Fig. 6. Construction is 
simple and lead length is not really 
critical. 

The Stagger -Tuned System 

As stated previously, some tech- 
nicians prefer to use peak alignment 
for a stagger -tuned system, then 
check the overall sweep response. 
This is a perfectly sound method. 
However, for troubleshooting the 
system-particularly the individual 
and/or combined stages-sweeping 
the stages is the best approach. The 
indication on the VTVM during 

peak alignment does not give a com- 
plete analysis of the tuned circuit 
that is being checked. On the other 
hand, viewing the sweep response 
of a stage gives a visual representa- 
tion not only of gain, but of the 
frequency to which the tuned circuit 
responds. Let's develop a fast pro- 
cedure to troubleshoot the stagger - 
tuned system using sweep alignment. 

Assume for example, we have 
poor black -and -white resolution or 
smear on the screen. Or the black - 
and -white response seems to be ac- 
ceptable. hut the color response is 

How to break into the big money 
servicing 2 -way radios! 
H ow WOULD YOU LIKE to start collecting your 

share of the big money being made in 
electronics today? To start earning $5 to $7 an hour... $200 to $300 a week ... $10,000 to 
$15,000 a year? 

Your best bet today, especially if you don't 
have a college education, is probably in the 
field of two-way radio. 

Two-way radio is booming. Today there are 
more than five million two-way transmitters 
for police cars, fire trucks, taxis, planes, etc. 
and Citizen's Band uses-and the number is 
growing at the rate of 80,000 new transmitters 
per month. 

This wildfire boom presents a solid gold op- 
portunity for trained two-way radio service 
experts. Most of them are earning $5,000 to 
$10,000 a year more than the average radio - 
TV repair man. 

Why You'll Earn Top Pay 
One reason is that the U.S. doesn't permit any- 
one to service two-way radio systems unless he 
is licensed by the FCC (Federal Communica- 
tions Commission). And there aren't enough 
licensed electronics experts to go around. 

Another reason two-way radio men earn so 
much more than radio -TV service men is that 
they are needed more often and more desper- 
ately. A two-way radio user must keep those 
transmitters operating at all times, and must 
have them checked at regular intervals by li- 
censed personnel to meet FCC requirements. 

This means that the available licensed ex- 
perts can "write their own ticket" when it 
comes to earnings. Some work by the hour and 
usually charge at least $5.00 per hour, $7.50 on 
evenings and Sundays, plus travel expenses. 
Others charge each customer a monthly re- 
tainer fee, such as $20 a month for a base 
station and $7.50 for each mobile station. A 
survey showed that one man can easily main- 
tain at least 15 base stations and 85 mobiles. 
This would add up to at least $12,000 a year. 

How to Get Started 
How do you break into the ranks of the big - 
money earners in two-way radio? This is prob- 
ably the best way: 
1. Without quitting your present job, learn 
enough about electronics fundamentals to pass 
the Government FCC Exam and get your 
Commercial FCC License. Then start getting 
practical experience in servicing two-way radio 
systems in your area. 
2. As soon as you've earned a reputation as an 
expert, there are several ways you can go. You 
can add mobile radio maintenance to the pres- 
ent services offered by your shop, or start your 

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. 

own separate mobile radio business. You might 
become a franchised service representative of 
a big manufacturer and then start getting into 
two-way radio sales, where one sales contract 
might net you $5,000. Or you may be invited 
to move up into a high -prestige salaried job 
with one of the major manufacturers. 

The first step-mastering the fundamentals 
of electronics in your spare time and getting 
your FCC License-can be easier than you 
think. 

Cleveland Institute of Electronics has been 
successfully teaching electronics by mail for 
over thirty years. Right at home, in your spare 
time, you learn electronics step by step. 
Our AUTO-PROGRAMMEDTM lessons and coach- 
ing by expert instructors make everything clear 
and easy, even for men who thought they were 
"poor learners." You'll learn not only the fun- 
damentals that apply to all electronics design 
and servicing, but also the specific procedures 
for installing, troubleshooting, and maintain- 
ing two-way mobile equipment. 

Your FCC License...or Your Money Back! 
By the time you've finished your CIE course, 
you'll be able to pass the FCC License Exam 
with ease. Better than nine out of ten CIE - 
trained men are able to pass the FCC Exam, 
even though two out of three non -CIE men 
fail. This startling record of achievement 
makes possible our famous FCC License War- 
ranty: you'll pass the FCC Exam upon com- 
pletion of your course or your tuition will be 
refunded in full. 

Find out more. Mail coupon for two FREE 
books, "How To Succeed In Electronics" and 
"How To Get A Commercial FCC License." 

CIE 
Cleveland Institute of Electronics 
177E E. 17th St.. Dept. PF -41 , Cleveland, Ohio 44114 

r 
Cleveland Institute of Electronics 
1776 E. 17th St., Cleveland, Ohio 44114 

Please send me without cost or obligation: 
I. Your 40 -page book "How To Succeed In 
Electronics" describing the job opportunities 
in Electronics today, and how your courses 
can prepare me for them. 
2. Your book on "How To Get A Commer- 
cial FCC License." 

Name Age_ 
(please print) 

Address 

City 

State Zip 
El Check here for G.I. Bill information. 
Accredited Member National Home Study Council. 

less than desirable, with noise and/ 
or color smear. We'll assume the 
color stages are operating normally 
for both the examples, and con- 
centrate on problems in the IF stage. 

As illustrated in Fig. 1, the over- 
all response at the video detector 
depends on the combined responses 
of the individual stages of V2, V3, 
V4, and the input link circuit. The 
first approach, naturally, is to con- 
nect a sweep input to the test point 
at the mixer grid circuit. Our sweep 
input signal should be in the 45.0 - 
MHz video IF range, with approxi- 
mately 6 -MHz sweep width. 

Step 1: Apply RF and IF bias 
and connect an oscilloscope to the 
video detector test point, following 
the instructions given in service 
data for the particular color chassis. 
In this step, we are looking at the 
overall IF response from the mixer 
grid to the video detector at the 
tuned circuits in between these two 
points. The response should appear 
as shown in the waveform (Step 1 ) 

Fig. 1. 

Two key markers are shown on 
this particular waveform, those for 
45.75 MHz (the picture carrier) and 
42.17 MHz (the color carrier). In 
the typical color receiver, these 
carrier frequencies are located at 
approximately 50% on the response 
curve. (Check the appropriate serv- 
ice data for the instrument you are 
servicing, as the response positions 
do vary between manufacturers of 
different color chassis.) If these two 
frequencies are located at their 
proper positions on the curve, 
chances are the receiver is in align- 
ment, and the problem is being 
caused by the trouble in the video 
amplifier and/or output stages. If 
an improper waveform is obtained 
at this point, it will be necessary 
to sweep the individual sections 
looking at their individual response. 

Go on to step 2. (Author's note: 
The order of the following steps 

180 4 1000 pf TO LOAD 
RECEIVER 
CIRCUIT 

INSULATED 
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L 
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(sweeping the individual stages) can 
be reversed if desired by the tech- 
nician. The same results are ob- 
tained using the sweep alignment 
sequence from front to rear or from 
rear to front.) 

Step 2: This step involves check- 
ing to see if the defective overall 
response is being caused by a defect 
in the link circuitry. Leave all con- 
nections as for the previous step 
with sweep input to the mixer grid. 
However, connect the oscilloscope 
through a detector probe (shown in 

Fig. 3) to the plate of the first IF 
amplifier. Due to the loss of the IF 
gain it will be necessary to increase 
the output of the sweep generator. 
However, do not overload the cir- 
cuit, and make sure IF and RF bias 
is applied. In some instances it may 
be necessary to lower the bias volt- 
ages. To view the link response it 

will be necessary to shunt the plate 
of the second IF amplifier with a 

load, to swamp the latter's response. 
An acceptable load, consisting of a 

180 -ohm resistor and a 1000 -pf 
capacitor, is shown in Fig. 6. 

Now using our typical link re- 
sponse curve or that shown on the 
service data for the particular chas- 
sis, check for position of the key 
markers. These markers will be 
located on the upper slope of the 
response curve. If the markers are 
out of position, try adjusting the 
mixer plate coil and the input trans- 
former to see if they respond as 

they should. 
If any trap circuits are located in 

the circuit it will be necessary to 

see if they are causing interference 
with the response. They may be 
tuned to the wrong frequency, or be 
defective; they are included as part 
of the link and will affect the re- 
sponse. A simple check that usually 
is sufficient is to place your fingers 
around the trap coils and see if this 
causes a drastic shift in the re- 
sponse. This usually reveals if traps 
are interfering. 

If the proper response is obtained 
in this step, our trouble must exist 
in the remaining IF circuits. Natu- 
rally, if the link circuit will not align 
properly, then trouble exists in that 
particular section. It should be no- 
ticed at this time, that the response 
of the link is similar to that 
found in double -tuned and/or over - 
coupled transformer responses. This 
is in contrast to the response found 
when the individual tuned stages 
are checked with a generator. 

Step 3: Sweeping the first IF 
stage to check the action of the 
plate transformer is fairly simple 
to accomplish. Using the same pad, 
move the sweep input to the grid of 
the first IF amplifier. Connect the 
scope via the detector pad to the 
plate of the second IF amplifier. So 

connected, we are equipped to view 
the individual response of the first 
IF stage, including V2 and the plate 
transformer. The result here should 
be a sharply peaked curve with the 
45.75 -MHz marker appearing at the 
approximate center location on the 
upper response. 

A check on transformer action 
can be made by adjusting the trans- 

former to see if the 45.75 -MHz 
marker can be positioned on the 
peak of the response curve. If this 
action is successful, chances are the 
first IF stage is operating normally. 
Again, it may be necessary to adjust 
the IF bias voltage to obtain a usable 
response. 

Step 4: The procedure used to 
check the second IF stage is identi- 
cal to that used for checking the 
first IF stage-on an independent 
basis. The procedure involves mov- 
ing the sweep input to the grid of 
V3, and moving the scope via the 
detector probe to the plate of V4. 
In this step, look for a response 
with a peak frequency in the neigh- 
borhood of 42.5 MHz. Adjust the 
second IF transformer to see if the 
marker responds to adjustment and 
can be peaked on frequency. 

Step 5: If all stages and responses 
are normal up to this point, it will 

be necessary to check the third IF 
response as shown in the waveform 
in step 5. Move the sweep input to 
the grid of V4 and connect the os- 

cilloscope (this time via a direct 
probe) to the video detector test 

point. We are now sweeping the in- 

dividual third IF stage and viewing 
the response at the video detector. 

As a check on the action of the 
third IF transformer, attempt to ad- 
just the transformer and see if 43.8 
MHz can be placed approximately 
at the tip of the response curve. The 

sharp slope on the right side of the 
waveform is caused by action of the 
41.25 -MHz trap. 
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Fig. 7. Simplified double -tuned IF system with sweep responses. 
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As mentioned previously, the se- 
quence of steps can be reversed, 
switched, and/or altered to the 
technician's own choice. If any ad- 
justment fails to produce a reaction 
on the response curve during the 
response checks, or the particular 
frequencies shown on the curves 
cannot be positioned close to their 
respective points on the curve, 
then look for trouble in that stage 
not responding. On the other hand 
if all stages do respond, and the IF 
overall response is still improper, 
it will be necessary to troubleshoot 

in the RF tuner input circuits. These 
can also be checked using the sweep 
method. But in this instance it will 
be necessary to connect the sweep 
input to the antenna terminals, and 
check the overall response at the 
RF/IF video detector. 

Some color instruments may also 
include one double -tuned IF stage, 
and it will usually be the third IF 
stage. Checking the individual stage 
is still accomplished by sweeping 
the grid of the third video IF ampli- 
fier, and scoping at the video de- 
tector test point. However, the re - 
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sponse obtained with the overcou- 
pled transformer should approach 
a "saddle" curve shape. 

Double -Tuned, Two -IF System 

Contrast the three -IF, stagger - 
tuned system just discussed, with 
the double -tuned system having two 
IF amplifier stages. This particular 
IF system, first used in the RCA 
Victor CTC 19 color chassis, de- 
pends on a tuned link and double - 
tuned interstage and output stages 
to obtain the correct response for 
color bandpass. In this system, there 
are a few adjustments that may be 
quite new or unfamiliar to many 
technicians, although they should 
not be unfamiliar to older service 
technicians. In previous years, a 
similar system of double -tuned trans- 
formers was utilized in black -and - 
white instruments. 

Particular attention should be 
given to the bandwidth adjustment 
in the IF input circuit. This is a 
trimmer capacitor which is adjusted 
to give the nominal bandwidth to 
the overall response; adjustment has 
quite an effect on the response 
throughout the system. Usually, the 
bandwidth trimmer adjustment is 
the final step in the alignment pro- 
cedure of this IF system. 

Notice the similarity in the over- 
all response of the double -tuned sys- 
tem, versus the stagger tuned system 
in Fig. 1. The responses at the video 
detector are basically identical, in 
that the picture carrier and the 
color carrier are both located at the 
50% point on the slope of the 
curve. 

Particular attention should be 
noted that in the double -tuned sys- 
tem, a similar response is obtained 
throughout the complete system. 
That is, the link response, the link - 

Fig. 8. Output stage response. 
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plus-the-interstage response, and the 
IF overall have a common appear- 
ance-the "saddle" response. In 
this particular system, as in all color 
instruments, one of the most impor- 
tant circuits to be adjusted is the 
input link circuit. Whether align- 
ment is being used as a trouble- 
shooting aid, or the instrument is 

actually being realigned, it is very 
important to the overall response of 
the instrument that the link be 
aligned correctly. 

Troubleshooting The 
Double -Tuned IF System 

The signal tracing procedure de- 
scribed for the stagger -tuned system 
is also adaptable for double -tuned 
amplifiers. In fact, this type system 
is much simpler to check. The pro- 
cedure is basically the same, since 
the stages can be checked in a 

combined or individual basis. 
Step 1: Follow the instructions 

given in the service data for the 
particular chassis being serviced, 
for the preliminary steps. The same 
pads and loads that we used in the 
previous method are also applicable 
for use in the double -tuned system. 
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The same IF sweep signal in the 45.0 -MHz range is cou- 
pled to the mixer grid test point. The scope, via a direct 
probe, is then connected to the output of the video 
detector. In this step, we are checking the overall re- 
sponse of the IF amplifier stages from the mixer grid 
to the video detector. The response should appear as 
shown in the waveform of step 1, (Fig. 7) with the 
45.75 -MHz and 42.17 -MHz markers at approximately 
50% on the response curve. If an improper response 
curve is obtained, do not make any adjustments at this 
time. Instead, perform the following: 

Step 2: Connect the scope to the plate of V7 via the 
detector probe. The sweep input is left at the mixer grid. 
In this step, we are using the signal tracing method by 
using one common input to the mixer grid, while check- 
ing the response of the combined stages. Scoping at the 
plate of V7 will reveal the response shown under Step 2. 
This is the combined response of the link plus the inter - 
stage circuits. 

At this time, we are omitting the output stage, 
viewing only the combined response of the link plus 
interstage transformer circuitry. (It is not necessary 
during this procedure to load any of the IF circuits while 
checking the others.) If a proper response is obtained, 
then the trouble is in the output stage. In this step, the 
marker should be positioned at approximately the 70 
to 80% point and most important, they should be equal. 
If any improper response is obtained then the trouble is 

isolated to the link or interstage circuit. Go on to step 3. 
Step 3: The next simple check is to move the detector 

probe to the plate of the first IF amplifier, to view the 
link response. Notice that at no time have we made any 
adjustments to any of the coils associated with the 
circuits. We're merely trying to isolate the trouble to 
one or two major areas. If a proper link response is 
obtained with the markers positioned at approximately 
the 45.75 -MHz and 42.17 -MHz positions, then the 
circuits from the grid of the mixer to the video detector 
are in good alignment-suggesting possible trouble in 
the tuner RF stage. If a good link response cannot be 
obtained, then naturally trouble exists in the mixer 
plate, the bandwidth, the input grid circuit, and/or its 
associated traps. 

Although it's often not necessary to sweep the indi- 
vidual stages, this can be accomplished very simply. 
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For example, we might desire to sweep the output stage 
independent of the other stages. This is accomplished 
by connecting the video sweep via the input pad to the 
grid of V7. The scope is conncted to the video detector 
test point. The double -tuned response is illustrated in 
Fig. 8 should be obtained, with the markers positioned 
as shown. 

Individually sweeping the interstage follows a similar 
pattern: Connect the sweep input to the grid of V6, and 
connect the scope via the detector pad to the plate of 
V7. The interstage response as shown in Fig. 9 should 
appear on the scope. The "notch" is caused by absorp- 
tion in the input grid circuit, and should be ignored. 

The link response is viewed in a similar manner by 
connecting the sweep input to the mixer grid test point 
and connecting the scope, via the detector probe, to the 
plate of V6. This waveform is illustrated in Fig. 10. If so 
desired, this simple procedure can be reversed. The 
scope remains connected to the video detector test point 
and the sweep generator is removed from the mixer 
grid to the grid of V6 and then to the grid of V7. 
Using this procedure, we are viewing the response of 
the overall IF, then the interstage plus the output stage, 
then the output stage. 

Summary 

Troubleshooting color chassis for lack of resolution, 
smear, ringing, and other symptoms of misalignment is 
facilitated by sweeping the overall and then the individ- 
ual stage that is causing the problem. 

Why not sell the best 
ZENITH TUBES 
built to the quality 
standards of Zenith 
original parts 
"Royal Crest" Circuit Tubes 
More than 875 tubes-a full line 
with the same quality as original 
Zenith equipment. Get Zenith tubes 
for greater dependability and 
finer performance. 

f 

Order all genuine Zenith replacement parts and accessories 
from your Zenith distributor. 

70:01eartf--° 

TV Picture Tubes 
For color TV, B&W TV 
or special purposes. 
A complete Zenith line 
of more than 200 tubes 
built for greater 
reliability, longer life. 

Zenith B&W replacement 
picture tubes are made only 
from new parts and materials 
except for the glass envelope 
in some tubes which, prior to 
reuse, is inspected and tested to 
the same high standard as a 

new envelope. Some color 
picture tubes contain used 
material which, prior to reuse, 
is carefully inspected to meet 
Zenith's high quality standards. 

The quality goes The quality goes in before the name goes on 

Circle 32 on literature card 
56 PF REPORTER, November, 1967 



Yours FREE with purchase of 
any RCA 21"color picture tube.* 

In RCA's "VOLUMES OF VALUE" Program. 

LIFE Science Library 

SPECIAL OFFER ON 

COLOR PICTURE TUBES 

Any two LIFE Science Library books 

Earn a gift that not only enriches the mind but one that will 
become a valued family possession. Choose from the 24 

volumes of this nationally advertised library. 
Each hardbound Life Science Library book comprises 

about 200 pages, 35,000 words of text, and hundreds of 

drawings, photographs, charts and diagrams, many of them 
in full color. Size is 81/2 by 11 inches. The Library is beauti- 
fully matched and will bring to your family an ever -ready 
source of lively and concise information on virtually every 
scientific subject. 
ASK YOUR AUTHORIZED RCA COLOR PICTURE TUBE DISTRIBUTOR 

FOR THE DETAILS! OFFER G0013 TILL JANUARY 31, 1968. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 

*Except test tubes. 

Choice of 24 Volumes 

LIFE Science Library 
Flight Sound and Hearing 

Ships Health and Disease 

Time Man and Space 

Wheels Giant Molecules 
The Cell 
The Body 

The Mind 
Matter 
Energy 
Growth 
Water 
Weather 

Drugs 
The Scientist 
The Planets 
The Engineer 
The Physician 
Food and Nutrition 
Mathematics 
Machines 

Or your choice of a Van Heusen' shirt 

A huge selection of colors and styles for both men and 

ladies. All are VanopressTM-the permanently pressed 
shirt that never needs ironing. A 20 -page catalog to 
choose from. 

TUNE IN ON THE PERRY COMO HOLIDAY SPECIAL IN COLOR ON NBC-TV. THURSDAY, NOVEMBER 30, 7:30 - 8:30 P.M., E.S.T. 
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If You're Still Using 
A V.T.V. M. 

It's Time To Change 
...Go Solid -State! 

Wired 
IMW-16 

Kit 
I M-25 

$8000 
Wired 

IMW-25 

$11500 

These New Heathkit® Solid -State Meters 
Feature State -Of -The -Art Performance 
At Prices You Can Afford 

Modern, stable, long -life solid-state circuitry 
New low -voltage ranges to accurately analyze modern tran- 
sistor circuits 
Full capability to go "out on the job" ... instant selection of 
internal battery power or 120 /240 v. 50-60 Hz AC operation 
Exceptional accuracy ... 3% on DC volts, plus a large, easy - 
to -read 6" meter face 
High impedance F.E.T. input for minimum circuit loading 

QA New! Deluxe Solid -State Volt -Ohm Meter 
Features 8 DC and 8 AC voltage ranges from 0.5 v to 1500 v full 
scale; 7 ohmmeter ranges (10 ohms center scale) xl, x10, x100, 
xlk, xl0k, x100k, & xl megohm; 11 megohm input on DC ranges; 
1 megohm on AC ranges; internal battery or 120/240 v 50-60 Hz 
AC power for portable or "in shop" use; large readable -across -the - 
bench 6" meter; separate switches for individual functions; single 
test probe for all measurements; modern, stable solid-state circuit - 
board construction. 
Kit 1M-16, 10 lbs. *44.96; Wired 1MW-16, 10 lbs. $64.95 

© New! Deluxe Solid -State Volt-Ohm-Milliammeter 
All silicon transistors plus FET's. Features 9 AC and 9 DC voltage 
ranges from 150 mV to 1500 volts full scale; 7 ohmmeter ranges 
(10 ohms center scale) xl, x10, x100, xlk, xl0k, x100k, & xl meg- 
ohm; 11 current ranges from 15 uA to 1.5 Amperes full scale; 
11 megohm input on DC voltage ranges; 10 megohm input on AC 
voltage ranges; internal battery power or 120/240 v 50-60 Hz AC 
power for maximum versatility; easily readable 6" meter face; 
± 3% accuracy on DC volts; ± 4% on DC current ; ± 5% accuracy 
on AC voltage and current; separate range switches "human engi- 
neered" for efficiency in actual use; modern circuit board con- 
struction; all solid-state components; easy to assemble. 
Kit 1M-25, 10 lbs. $80.00 
Wired IMW-26, 10 lbs $115.00 

(- 
HEATH COMPANY, Dept. 25-11 
Benton Harbor, Mich. 49022 
In Canada, Daystrom Ltd. 
D Please send my FREE 1968 Heathkit Catalog. 

D Enclosed is S plus postage. 

Please send model(s) 

Name 

L 

Address 

City State Zip 
Prices & Specifications subject to change without notice. TE- 165R 

In the stagger -tuned IF system, the response of the 
individual stages can be viewed independent of the 
other stages. It's not a good idea to depend on the 
visual DC indication from a VTVM to check the action 
or adjustment in the IF stage.. Once RF and IF bias 
and test equipment are adjusted properly, it's a simple 
matter to run a complete check on the individual stages. 

A similar method can be used for checking a double - 
tuned IF system. However, it should be remembered 
that peak alignment cannot be used with the double 
tuned system, and that each of the stages in this type 
arrangement should reproduce a double -tuned or saddled 
response. 

Also, it should be remembered that service data for 
the particular chassis you're servicing should be con- 
sulted for the proper overall alignment. If the system is 
stagger -tuned, look for a peak response at particular 
frequencies of the individual stages. This will indicate 
which adjustment should position that particular fre- 
quency at the maximum gain point of the curve. 

A word of caution regarding the double -tuned system: 
alignment requires that the stages be checked on both 
an individual and a combined basis while adjustments 
are being made. There is a `pitfall" in that it is possible 
to misadjust the double -tuned system easier than the 
stagger -tuned system. For example, the interstage trans- 
former can be adjusted to compensate for an error which 
may exist in the alignment of the output transformer. 
It is best to select a starting point, and use a particular 
sequence during alignment of a double -tuned system. 

One of the best ways to become acquainted with the 
alignment of a color television instrument, is to in- 
vestigate the service schematic to see which type system 
is used, and read the alignment instructions in an attempt 
to get an overall view of the system and what its response 
should approach. You'll find your servicing and your 
troublshooting jobs much easier. 

Fig. 10. Response curve of the link. 
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TROUBLE- 
' SHOOTER 

Weak Horizontal 

I have several 23 -inch RCA color sets which go into 

horizontal lines on station breaks. I have not been able 
to correct this, and wonder if you have any information 
on a possible cure? CTC25X is the chassis I am having 

trouble with. 
ART WHEELER 

Melrose, Fla. 

We understand that a few of the earliest models of 
CTC25X were manufactured with a horizontal AFC diode 

which had a higher than normal failure rate. These diodes 

were physically different than the normal plastic -encap- 

sulated diodes. /f these are present in your problem sets, 

replace them with RCA part No. 10974 or equivalent. 

Hot Cabinet 

I have a Zenith Model Z1511BUZ which originally had 
vertical troubles. After repairing the chassis and returning 
it to cabinet, I found 100VAC present on the cabinet. I 

removed the chassis and found the same voltage present 
on the chassis. I've checked all the wiring and can find 

no reason for the problem. What can I do to eliminate it? 
FRANK MCADAMS 

Jacksonville, Fla. 

The Zenith ZJ511BUZ is a "Hot Chassis" set. There 

is a caution note (here reproduced) on the first page of 
the PHOTOFACT Folder for this set. 

The mounting screws between cabinet and chassis 

should be insulated. A common cause of "hot cabinets" is 

the use of a cabinet screw which is longer than the original 
and which may touch the internal wiring or the chassis. 

Another common cause is improper lead dress, such as 

shielded cables etc. If, for instance, the shielded cable to 
the volume control should touch the cabinet, then the 

cabinet would be at chassis potential. 

CAUTION 
ONE SIDE OF AC LINE CONNECTED TO CHASSIS 

Care should be exercised when connecting test 
equipment or physically contacting the chassis. 

Patent applied for 

DElHi 

68 FOOT 

SELF-SUPPORTING 

TV TOWERS 

are only part of our line 

of precision -built Towers, 

Masts and Accessories 
for domestic TV, amateur, 
CB and lighting instal- 
lations. 

* DMX Series Towers-uniformly 
tapered, self-supporting with con- 

crete bases, have channel legs 

and riveted "X" braces. Six 

models from 28 to 68 ft. 

* DMX Series Towers - but with 

steel cylinder bases, needs no 

concrete and can hinge -up. Five 

models from 20 to 52 ft. 

* DMX Series Heavy Duty Towers - 
with concrete bases for sup- 

porting amateur arrays. Three 

models from 32 to 48 ft. plus 

mast. 

* DME Series Towers - with paral- 

lel channel legs and riveted "X" 
braces. Six bracketed models 

from 16 to 52 ft. Guyed to 

80 ft. 

* Commercial Guyed Towers - up 

to 120 ft. 

* Golden Nugget Tubular Towers - 
with rust proof welds, available 

in 10 foot sections in 18 or 16 

gauge. 

* Tripod Roof Mounts-in 3, 5, 8 

and 10 foot models. 

* Pop-up Masts - from 20 to 50 ft. 

* Welded Galvanized Masting - in 

many lengths, diameters and 

gauges, swaged or plain. 

Ten years of tower building ex- 

perience plus careful engineering 

and modern, progressive manu- 

facturing techniques assure your 

satisfaction. 

Write for complete information on 

these value packed Delhi products. 

DELHI METAL PRODUCTS, INC. 

SHERIDAN, INDIANA 46069 

IN CANADA-DELHI METAL PRODUCTS LIMITED 

DELHI, ONTARIO 
Circle 34 on literature card 
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ways to 
increase 
your 

income 
RCA Institutes, Inc. offers these four compre- 
hensive home study courses especially de- 
signed to help build your income immediately! 

COLOR TV Add Color TV Servic- 
ing to your skills with this up-to- 
the-minute home training course 
and take advantage of the growing 
profit potential in this area! Train 
under the direction of RCA ... ex- 
perts in Color TV. 

00 

AUTOMATION ELECTRONICS 
Trains you for the many applica- 
tions of automation electronics in 
industry and government including 
Photoelectronics, Digital Computer 
Techniques, Synchros and Servo- 
mechanisms, Automatic Control 
Systems, and many more! 

TRANSISTORS You get the nec- 
essary background for semiconduc- 
tor technology including character- 
istics of tunnel diodes, rectifiers 
and other solid state devices.Tran- 
sistor trainer also available. 

ea 
(o) 

- e 

tNii 
MOBILE COMMUNICATIONS 
Trains you to service and main- 
tain 2 -way radio communications 
on land, sea, and air! Gives you 
the technical foundation for space 
communications! 

Take advantage of RCA's Liberal Tuition Plan. You only pay for 
lessons you order; and have no long-term obligations. Licensed by 
New York State Education Department. Approved for Veterans. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

350 West Fourth Street, New York, N. Y. 10014 

The Most Trusted Name in Electronics 

Ma SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION MI 
RCA INSTITUTES. INC. Home Study School, Dept. 

350 West Fourth Street, N. Y., N. Y. 10014 
Without obligation, rush me free information on the following RCA Home Training 
Course: COLOR TV TRANSISTORS MOBILE COMMUNICATIONS 
AUTOMATION ELECTRONICS 

Name Age 

Address 

City State Zip 

CANADIANS-Take advantage of these same RCA courses at no additional cost. No 
postage. No customs. No delay. Send coupon to: RCA Victor Company, Ltd., 5581 
Royalmount Ave., Montreal 9, Quebec. - - - ti M MN M - - M B 

RF -N7 

St. Louis, Mo. 

FROM 

SYNC 
SEPARATOR 

Weak Vertical Sync 

I have a Sears Model 9156B which has weak vertical 
sync. The vertical will not lock in for any length of time. 
The vertical blanking bar shows that the sync is not lost 
in the IF's, though there is a slight pull to the left at the 
top of the equalizing pulses. 

Scope pictures show that all seems normal in the vertical 
circuits, except for W5. I did not try to measure W5, as 
I do not understand how I can short the plate to ground 
without cooking something. 

Latrobe, Pa. 

TAKEN WITH PIN 6 OF VERT MULT TUBE 
eve SHORTED TO GROUND, AND 
HEIGHT CONTROL IR71 SET AT CENTER 0068 
OF ROTATION, 

FROM1011i 
INTEGRATOR 

FRED BERNAS 

TO BLANKING CIRCUITS 

VERT MULT E- 
O 6CM7 

6 10W 

n 
7 

VERT 
HOLD 
1meg 

f. .. TO VERT OUTPUT 

.1 

HEIGHT 
7meg 

WITH330K STOP 5«w 
BOOST 

It is essential that you measure W5 in this instance, 
since it is the output of the vertical sync integrator. If 
this waveform is in error look for trouble in the vertical 
stages, or possibly in the power supply feeding the vertical 
stages. Do not be afraid to short the plate to ground when 
making this measurement; by Ohm's law computation, the 
power consumed by the height control will he less than 
.09 watts. 

The pull you notice in the blanking bar indicates that 
the horizontal sweep circuits are slightly out of alignment. 

More Weak Sync 

Please help out a loyal Sams fan. My Zenith Chassis 
14N33 has critical vertical sync. Retrace lines are also 
a problem, since I must tune the vertical hold almost to 
the rolling point to tune out the lines. 

CHARLES H. PATTEN 

i PC2 , 
33K 

02K 

FEEDBACK 

VERT MOLT 

V5 B 8BAll 11 
94r-i 

10 

x4 MULT 

1N34 
OATH 

TRIGGER 

IMÖLTD 

750K 

Weak vertical sync in the 14N33 chassis may be cured 
by two slight changes: (1) Substitute a Zenith part No. 103- 
51 for X4. (2) Reverse R49 and R50 so that the signal 
passes through the 22k resistor and the 33k resistor is 
grounded. 

These changes should help the retrace lines; if not there 
may be some difficulty in the blanking circuits. A 
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Scanner (Continued from page 11) 

Statistics Pinpoint Import Penetration of 
U.S. Market 

The Electronic Industries Association's Marketing 
Services Department published total United States 
market statistics for consumer electronic products for 
the first six months of 1967. The "total market" is 

defined as domestic factory sales, plus foreign -brand 
imports, plus U.S.-brand imports. Covering radios, tele- 
vision receivers, phonographs, and tape equipment, the 
report pinpoints import penetration in the major con- 
sumer electronic product categories. 

Total U.S. sales of radios for the first half of 1967 
amounted to 17.8 million units, EIA reported, of which 
7.7 million (43%) were U.S.-produced. In addition, 
1.7 million sets (8% of the total) came into the country 
bearing U.S. company trademarks. Thus, American 
producers accounted for about 52% of the U.S. radio 
market in the first half of 1967. 

Television set sales for the period amounted to 5.1 

million units, 86% of which were U.S.-produced. Add- 
ing the 320,000 sets (6% of the total) imported under 
U.S. brands indicates that "direct" import penetration 
in the U.S. television market amounted to only 7% of 
the total, or 360,000 units. 

Likewise, in the phonograph market, U.S.-manufac- 
tured machines accounted for a large majority (70%) 
of the January -June 1967 U.S. sales. U.S.-brand imports 
constituted an additional 6% of sales, leaving about a 

quarter of the market (about 582,000 units) to foreign 
producers. 

Home magnetic tape equipment, traditionally an area 
of strong importer influence, showed factory sales of 
427,564 U.S.-produced machines, well over 40% of 
the estimated one million units making up the first-half 
market. U.S. brands took another 17% of total sales, 
with 184,000 units. 

NATESA Awards 

Philco-Ford has received the "Friends of Service" 
Award from the National Alliance of Television and 
Electronic Service Associations (NATESA) for the 
seventh straight year. 

The award, in the form of a plaque, is presented an- 
nually by NATESA in recognition of outstanding serv- 
ice in creating better customer relations. 

The latest Philco-Ford award was presented at the 
recent NATESA directors conference in Detroit. The 
plaque was accepted by Stephen Zaher, parts and 
accessories representative. 

The 1967 award was also presented to Howard W. 
Sams & Company. NATESA president Clyde Ellis pre- 
sented the award to William D. Renner, vice-president 
of Sams and director of Sams Technical Institute. This 
is the 14th consecutive year the Sams Company has 
earned the "Friends of Service" award. 

Color Comes To Germany 

Color television in Germany had its official premiere 
in West Berlin, at the 25th annual German Radio - 
Television Exposition, Aug. 25 -Sept. 3. The greater 
portion of the initial color programs originated directly 
from the exhibition area on the landscaped grounds 
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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 29 HX 6 \1 43 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 

Circle 35 on literature card 
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0 AM PH ENOL 

MILLIVOLT COMMANDER 

30 V 
3008 R10 

10V 
2008 

R 1100 

3 V 
1008 
R.+s 

100V 
80U8 
R 4 

7KV 
OC 
ONLY 

R AC <1NtY 

FUNCTION 

MOM) litV 

This is the most 
trouble shooter 

transistorized 

Five bucks says you'll agree. 
We're so sure you'll like Amphenol's 870 Millivolt 
Commander that we'll pay five dollars for the time 
it takes you to find out. Buy the Millivolt Commander, 
and you'll get a five -dollar certificate redeemable at 
your participating Amphenol distributor. If the 870 
Millivolt doesn't do everything we say it will do, return 
the unit to your dealer in seven days. Get your money 
back, and keep the five bucks. 

What makes us so sure that you'll like the 870? To 
begin with you'll be the keyman in your area, because 
you'll have the prime tool for servicing transistorized 
equipment. It has the needed low ranges for servic- 
ing all transistorized equipment. It measures down 
to one -tenth of a volt d -c full scale and one -one 
hundredth of a volt a -c full scale. That means you'll 
find trouble faster. More calls. Increased profits. 
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sensitive 
for servicing 
equipment. 

Take advantage of this limited offer. Buy a Millivolt Commander today. 
Same $5 test offer applies to the Color Commander, CRT Commander, 

Stereo Commander and Signal Commander, too. 

Color Stereo A Keyman Tool 

Circle 36 on literature card 

AMPHENOL 
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"King of the hill" 
Keep on top of your solid-state replacements ... with RCA "Top -Of -The -Line" 
SK -Series. They make up just a handful of types -17 transistors, 2 rectifiers, and 2 integrated circuits. Together these 21 RCA SK -Series types can keep you ahead of 9,000 solid-state replacements in entertainment -type equipment. Designed especially for this purpose, you'll find these devices useful in line -operated and battery -operated radios, phonographs, tape recorders, TV receivers, 
AF amplifiers, and automobile radios. 

SK -3017A 

THE -JAL. 
SIU ON 

RECTIFIER 
PR` &ICV 

DC OUTFt<T IA MAX. 

NSutä Et neP 

Replac5ert use 

Caiar, !SYí Tr` 
Rail°, Ro 
750 sA:Ca< ---- --tee_ 

RCA SK -Series transistors and rectifiers and the 9,000 
types they _ eplace are cross-r3ferenced in the RCA 
Solid -State Replacement Guidé. It's a handy booklet listing 
comparably -rated types inducing industry standard EIA 
types, foreign types, and those identified only by device 
manufi cturars' or equipment manufacturers' parts numbers. 
Check with your RCA Distribt. tor. He stocks the complete 
line in either cartons or see-through display packs. Also, 
pick-up your copy of the RCA Replacement Guide 
SPD -2( 2-D available through your RCA Distributor. 
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RCA Electronic Components and 
Devices, Harrison, N.J. 07029 

The Most Trusted Name 
in Electronics 


