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Here are wire wound power resistors designed for 
today's servicing requirements. New, rectangular 
design is more compact. Famous IRC element 
is sealed in ceramic case for complete insulation 

and protection. Axial leads are easily soldered 
and speed replacement. Clear, permanent 
markings give full identification. 

2 SIZES-PW-7 seven watts PW-10 ten watts. 

COST LESS-new, low price for IRC Power Resistors. 

FULL POWER-Conservative ratings permit 
continuous operation at full power. 

NEW VALUES-in keeping with today's needs. 

WIRE WOUND POWER RESISTORS 
in handy Resist -O -Card Assortments 
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IRC Resist -O -Cards are easier 

to buy, stock and use. Values 

are printed on each card- 
you always know what you have, 

and you always have what 

you need. Assortments are 

based on popular usage. 

ASSORTMENT = 19- 
Twenty 7 watt resistors. 
Dealer Price $6.20 

ASSORTMENT =r 20- 
Twenty 10 watt resistors. 
Dealer Price $6.60 

ORDER NOW-From your 
IRC Distributor 

INTERNATIONAL RESISTANCE COMPANY 
401 N. BROAD STREET, PHILADELPHIA E, PA. 

Wiunzet, tie, Cccuut, S -vAr- 



Learn to Service TV Sets- 
any make or model -Quickly 

are Plenty of Good Jots for 

I¡ken with Know-howand 
Skill 

17" Picture Tube, Components 

for a TV Receiver, Scope,. 

Signal Generator, HF Probe 

all included in introductory 

price under $200 -Easy Terms 
II you want to go places in TV servicing, you 
will act quickly to find out what you get, 
what you practice, what you learn and how 
NRI's new course in Professional Television 
Servicing wi:I help you advance through 
better technical knowledge and training. See 
pictures of equipment supplied, read wlral 
you practice in Look offered FREE to aor- 
hitions men with smut. knowledge of Raihio 
ar TV fundamentals. Find out about this 
ALL PRACTICE Professional TV Servicing 
Course now. 

Hom -re 

RF nç 1:1 TF 
TOF 

IN TV 

SERVlCI"46 

New ALL PRACTICE Method 
trains you at home to become 

a Professional TV Serviceman 

You learn the time saving techniques, 
methods used by top TV Servicemen 
This is 100% learn -by -doing, practical training. NRl supplies all necessary 
equipment, all tubes, including a 17 -inch picture tube; and comprehensive 
manuals covering a thoroughly planned program of practice. You learn how 
experts diagnose TV receiver defects quickly. You easily learn the causes 
of defects-audio and video-and how to fix them accurately. 

You get actual experience aligning TV receivers, isolating complaints from 
scope patterns, eliminating interference, using germanium crystals to rectify 
the TV picture signal, adjusting the ion trap and hundreds of other valuable 
Professional techniques. 

You Learn 
By Doing 

COUPON BRINGS IMPORTANT 

BOOK FREE 
Get this hind; and judge for yourself how this 
course will further your ambition to reach the 
top in TV Servicing or Lelp to build a more secure 
business of your own in TV. Many of tomorrow's 
top TV Servicemen . . men who can service 
any make, any model, UHF, VHF or Color TV 

. will be graduates of this training. Mail the 
coupon now. There is no obligation. 

r- 

UHF and COLOR Create 

Growing Opportunities 
To cash in on the present UHF and the 
coming COLOR TV boom you'll need the 
kind of knowledge and experience NRI's 
Course gives. You'll get practice installing 
front-end channel selector strips in mod- 
ern UHF -VHF receivers. You learn 
UHF servicing problems and their solu- 
tion. Mail the coupon now. Discover how NM's new course in PROFESSIONAL 
TELEVISION SERVICING meets the 
needs of the man who wants to get ahead 
in TV Servicing. 

Not for Beginners 
It you have amine knowl- 
edge of Radio-TV fun- 
damenlals, or have had 
some Radio Flop se - 
riesce or some Radio 
school trailing. this 
course IS FOR YOU. 
Mail coupon today. 

National Radio Institute, Dept. 5AF4T 
16th and U Sts., N.W. 
Washington 9, D.C. 
Please send my FREE copy of "How to Reach 
Servicing." I understand no salesman will call. 

MAIL 

NOW 

the Top in TV 

Name A$e 

Address 

City Zone State 
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From ZERO 
to CAPACITY 
PRODUCTION 
IN THREE MONTHS! 

The same "advanced -engineering" that produced the 
CBS-Colortron and the Mirror -Back picture tube also 
engineered and built this modern CBS-Hytron plant at 
Kalamazoo, Michigan. The same drive typical of CBS- 
Hytron activity brought this complex industrial opera- 
tion up to capacity production just three short months 
after first shipments began. For the ability to keep pace 
with your demands ... for premium quality in TV pic- 
ture tubes, look to the fastest -growing, most modern 
and forward -thinking company in the industry - 
CBS-Hytron. 

CBS-HVIRO14 
Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

A member of the CBS family: CBS Radio CBS Television Columbia Records CBS Laboratories CBS -Columbia CBS Internctioncl and CBS-Hytron 
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EUI'TIIRIL... 
Crack -down On Gyps 

Newspapers in many key cities have of late been 
carrying more and more stories about the arrest of 

local "gyp" service firm operators. In some respects 
this is good news indeed! These operators should 
be eliminated from our field by any drastic meth- 
od needed to be effective. They must be eradicated 
fast. 

But, by the same token, we regret it is necessary 
that such happenings should be reported so fre- 
quently in the public press because every such 
incident reflects damagingly and hurts the service 
profession as a whole. Good servicemen never get 
a good publicity release to offset the adverse pub- 
licity of the small minority of villains. 

Gyp practices of a few irresponsibles in the 
service field more than any other factor have 
caused law -makers to believe that licensing and 
police regulations with teeth and penalties for 
violators are the only solution to the problem. 

The two leading opponents to promulgation of 
License Bills for radio -TV servicemen, strangely 
enough, are RETMA and NEDA-both of which 
are merely distant and very self -preserving cousins 
to the service profession. (Remember when some 
set -makers advertised "our TV sets need no out- 
door aerial"-and the public wouldn't accept the 
serviceman's diagnosis that in that particular case 
the set -maker was misleading the set owner? And, 
remember, during the war days, when tubes were 
only available on priority to servicemen, when 
certain distributors diverted those scarce tubes to 
service departments of their own which they sud- 
denly set up in order to make an extra buck?) 

These two organizations, RETMA and NEDA, 
have taken the stand that to improve the quality 
of servicing and to induce more qualified men to 
come into the service field no restrictions whatever 
should be imposed. (But, do distributors confine 
trade discounts solely to professional servicemen 
-or can any Tom, Dick and Harry buy their parts 
over-the-counter for the same reduced price that 
professional servicemen must pay?) We could 
write a book explaining in detail why we believe 
these two fine organization:- are "out of line" in 
adamantly opposing License Bills. We believe 
these organizations hold their respective views 
opposing licensing primarily for selfish and un- 
warranted reasons to which servicemen themselves 
should not be bound. In fact, the majority of serv- 
icemen and most set -owners themselves want and 
need properly promulgated License Laws. For that 
reason we advocate licensing. 

S. R. COWAN 
PUBLISHER 

Specialized Test Equipment 
The peculiar and complex problems relative tc 

servicing many TV receivers and their components 
happily has stimulated much ingenious thinking 
on the part of test equipment manufacturers. 

Consequently, in this issue we are privileged to 
publish no less than three original articles, each 
describing a new piece of test equipment that is 
now available to the service profession. Each of 
the instruments respectively does a specialized job 
which actual experience proves the need for. 

In the months ahead we plan to continue this 
educational programming, describing the design, 
characteristics and applications of new test equip- 
ment as it is put upon the market. Paramount in 
our selection of articles to be published are these 
factors: 1)-will the instrument in question effi- 
ciently, accurately and properly do the job or jobs 
it is purported to do? -and, 2)-does the instru- 
ment, by its functional capacity, justify being pur- 
chased? -or 3)-stated another way, will the 
investment a serviceman makes in any given in- 
strument come back to him in a relatively short 
time? 

As we have said frequently, there are only a 
certain limited number of working hours per week 
available to any serviceman. Thus every available 
minute must be used to optimum advantage. If the 
outlay of $50, $200 or even $500 for an instrument 
will result in a serviceman being enabled to do his 
tasks more easily, more efficiently and in less time 
-quite obviously investing in such an instrument 
is worthwhile regardless of the cash outlay re- 
quired. Amortization of any investment is proper 
business thinking. 

Too many service firms now are using old, obso- 
lete test equipment. Too many are working with 
inferior instruments that are so badly off calibra- 
tion or accuracy as to be worse than having no 
instrument at all. Too many service firms do not 
now have enough test equipment available for 
their expanded staff of employed technicians, and 
as a result, whether they realize it or not, pay the 
severe penalty of losing many hours daily by hav- 
ing workmen wasting "idle time"-hours that shop 
owners pay salaries for and lose income from. 

Progressive service firm operators know they 
can't afford to lose minutes and money that way 
but sad to say, they sometimes cogitate much too 
long about the purchase of new or additional test 
equipment and keep piling lost minutes on lost 
minutes. So, let's modify the old adage and say: 
"He who hesitates loses!" 
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ENGINEERED FOR SALES 
SMARTLY STYLED CONS_ILE 

WITH PIANO TUNING 
The striking control consoVe is designed for beauty of 
design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
cabinet. 

STOP WATCH TUNING ACCURACY 
Pinpoint control system is unsurpassed in consistent accu- 
racy of indication. Stops antenna instantly within t/z degree 
of desired position. No drift or ambiguity. 

POWERFUL INLINE DESIGN 
Supports direct deadweight load of largest stacked array. 
Resists downthrust and bending moment. Built-in thrust 
bearings. No extra parts to buy. No breakable offset 
bearings. 

REPLACEABLE FACTORY SEALED 
CARTRIDGE UNIT 

Sealed power drive unit eliminates the former need of 
dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit. 

BALANCED POWER 
Close tolerance 3200:1 reverted gear drive (within .002 
in. tolerance) efficiently transmits 100% of developed 
power. No iiherently weak worm gears. 

.90 DEGREE ROTATION 
390 degrees-the broadest traverse range now in use- 
speeds and simplifies station selection beyond standard 
360 degree revolution. 

COLORFUL "CARRY -ALL" CARTON 
Safely protects Roto -King en -route ... eases on-the-job 
carrying of units...comes in handy in the shop or around 
the home. A JFD merchandising extra at no extra cost. 

AUTOMATIC VOLTAGE 
COMPENSATION 

Advanced circuitry achieves automatic voltage compensa- 
tion for stability and exactness of indication despite line 
voltage fluctuations. 

Write for 8 -page 
Roto -King engineering 

brochure No. 288, 

Look to OFD for Engineering Leadership! 

MANUFACTURING CO., INC. 
6101 16th. AVENUE, BROOKLYN 4, N. Y. 
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A. 

ROTO -KING IS LIKE A DIRECT LINE 
TO EVERY TV STATION IN YOUR AREA. 

Model List 

RT1h00-M $44.95 
Mahogany 



the demand 
keeps going... 

THE BEST SELLING TV ANTENNA. 
No. 1 in performance .. . 

No. 1 in appearance .. . 

No. 1 in convenience .. 

.CHNICAL APPLIANCE CORPORATION 
Sherburne, N. Y. 

In Canada: Hackbusch Electronics, Ltd., T 

NEWS 
RTG-Long Island 

Motorola's new 19 inch color receiver 
recently made its debut on L. I. at one 
of the regular Guild Technical meet- 
ings, at the Irish American hall in 

Mineola. The lecture included a pres- 
entation of the first 19 inch color set 

to be offered to the public. 
The program was opened by a few 

well chosen words by l\Ir. Paul Lewis, 
Vice President of Motorola N. Y. who 
promises continued effort on the part of 
Motorola to keep the serviceman well 
informed on the advancement of color 
TV and its problems. 

LIETA-New York 
The Long Island Electronic Tech- 

nicians Assn., Inc., BOOTH No. 20, 
TENT B' (The Long Island Lighting 
Company Tent) at the Mineola Fair 
and Industrial Exposition, Roosevelt 
Raceway, N. Y. The Fair ran from 
October 9th thru October 17th from 12 
Noon to 11 PM. Picture shows mem- 

bers, Harold F. MacFarland, William A. 
Carey (Assn. President) and Napoleon 
Revels giving out the LIETA FAIR cer- 
tificate. This was a cooperative advertis- 
ing venture (the certificate) on the part 
of sixteen of our members who operate 
their own businesses. 

RITA-Penn. 
The Southern Pennsylvania Radio - 

Television Technicians Association met 
at C. A. P. headquarters Mon., Oct. 
18th, with brief business session, Pres. 
Joseph Hauser presiding. Following the 
confab refreshments were served to the 
members and their friends. They then 
were guests of the new WGAL-TV 
transmitter and that station's latest tele- 
casting facilities. 

[Continued on page 41] 
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RAYTHEON 

Makes Long Lasting 

Aluminized Pic 

With UM 

Exclusive Aluminizing Lacquer 

Now you can get all the benefits of aluminized 
picture tubes - sharper picture, superior con- 
trast, high light output - and excellent picture 
tube life! 

Raytheon aluminized picture tubes are proc- 
essed with the purest aluminum plus LUMILAC 

,NEY RE 

MAI 
TUBES 

EOR 
SOU 

qND SG 

- a lacquer especially 
blended and used exclu- 
sively by Raytheon. 

This lacquer produces an 
extra smooth unbroken 
surface for the aluminized 
coating, yet leaves no gas- 

THEON M_ 

EIVING AND Pi( 

producing residues which could impair cathode 
emission and hence shorten tube life. 

Next time you replace a picture tube try a 

Raytheon LUMILAC Aluminized Picture Tube. 
You'll be delighted with its performance in any 
set - amazed at how it will improve the picture 
of a low cost, low voltage range TV receiver. 
And so will your customer. Ask your Raytheon 
Tube Distributor for Raytheon Aluminized 
Picture Tubes with LUMILAC. Like all Ray- 
theon Picture Tubes they are Right for Sight, 
Right for You 
and Always New. 

UF URING COMPANY 
and 

êwt.n; hicag 

TORE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES 

de Ra'° 

Atlanta, 
KES ALL THESE: 

S 

RAYTHEON 

leoltorai 

AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES 
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Attractive, compact in design...the new Walsco Star doesn't stick 
out like a sore thumb. Smart styling and distinctive colors (char- 
treuse, sand, green) are being recommended by interior decorators. 
No ugly rods to manipulate. Proven comparable in performance to 
a good outdoor antenna in most metropolitan and suburban areas. 

Electronic tuner selects right combination of elements automati- 
cally for crystal-clear picture reception. Receives VHF and UHF 
stations in opposite directions or on widely separated channels. 
The Walsco Star is the most advanced indoor antenna ever built. 

SPECIAL REPORT 

Introducing the WALSCO Star:.. 

FIRST INDOOR ANTENNA 

TO BE COMPARED WITH 

OUTDOOR INSTALLATIONS 

Los Angeles _A new standard in the design and per- 
formance of indoor antennas can be found in two new 
models recently introduced by Walsco. This is the first 
indoor antenna with a built-in, electronic rotating and 
tuning control that changes its directivity. Without 
moving, twisting or pulling, the new Walsco Star can 
be positioned perfectly by a simple turn of the control. 
Ghosts and interference are reduced or eliminated 
completely...and the correct combination of elements 
provides perfect reception on each channel. 
The sharp, clear performance of the Walsco Star has 
made it the only indoor antenna that can, in most cases, 

be compared with a good outdoor installation. It was 
designed specifically for outstanding VHF and UHF re- 
ception in metropolitan and suburban areas. List price 
is $12.95. The Walsco Starlet (without tuning control), 
for use in strong signal areas, lists for $10.95. Available 
at jobbers everywhere in 3 smart, decorator colors. 

Walsco Electronics Corporation, 3602 Crenshaw Blvd., 
Los Angeles 16, California. 

*Patent Applied Fos 



CHROMINANCE SWeeint4 

by BOB DARGAN 
and SAM MARSHALL 

Discussion of signal processing of 
chrominance signal in Q and i receiver. 

Part 2 

IN THE previous sections a generalized 
discussion of an I/Q chrominance 

system was discussed. This was more 
or less of an analysis of the various 
stages involved. At this point a more 
critical analysis of the system is in 
order, and to do this we will analyze 
the progress of a color signal from the 
time it appears at the output of the 
camera tube to the time it is seen on 
the screen of a picture tube. In order 
to make the numerical values easy to 
work with we will make the assump- 
tion that the signal voltages corre - 

sponding to saturated colors which are 
developed at the output of the color 
camera are 1 volt for each tube, and 
that a corresponding voltage of 1 volt 
is developed at the grid of each cor- 
responding color gun of the picture 
tube. 

Color -Signal Relationship Table 
For ready reference \ye have set aside 

the important color signal relationships 

In order to simplify the presentation of this 
material the symbols R, G, B, I, Q, etc. will 
be used instead of ER, Eo, ER, El, EQ, etc. 

as shown in Table 1. These have al- 
ready been derived in previous chapters, 
and we shall use them often as we 
trace the signal in its progress through 
the transmitter and the receiver. 

Color Signal Analysis 
To begin with, we will assume a 

hypothetical transmitter (Fig. 5) in 
which the R-Y/B-Y* signals are sup- 
posedly developed in a separate section, 
following which the I/Q signals are 
derived from them. This type of analy- 
sis is in effect the equivalent to that 

1st 
M7TRIX 

Y=.3R+.59G+.1113 

Y 

R -Y 
ADDER 

-Y 

PHASE 
INVERTER 

-Y 

Y 

B -Y 
ADDER 

2nd. 
MATRIX 

R-Y 
W 

74% 

48% 

I 
ADDER 

+I PHASE 
INVERTER 

-27% 

PHASE 
INVERTER 

B-Y 41% Q 
ADDER 

-I 

TO OUTPUT AMP. 
OF TRANSMITTER -I 

90° 
DELAY 

I 

MODULATOR 

147°+90° 

3.58 MC. 
SUB- 

CARRIER 

27% 

+0 
Q 

MODULATOR 

I+Q 

TO OUTPUT 
AMP OF 
TRANS. 

147e 

Fig. 5 - Block diagram of assumed transmitter, showing how R -Y and B -Y 
signals may be developed initially followed by the development of I and Q. 

RADIO -TELEVISION SERVICE DEALER JANUARY, 1955 9 



Fig. 6- Relative locations of I, Q, 
R -Y, B -Y, and color burst sync phases. 
180 phase shift separates +I and -I. 

which actually takes place in a trans- 
mitter and affords a better understand- 
ing of the processes involved. 

Let us assume that the scene being 
scanned is a highly saturated red image 
which provides the maximum permiss- 
able red color tube output of 1 volt. 
In this case R = 1 volt, and the blue 
and green tube outputs are each zero. 

Referring to Table 1: 

from (6) 
Y = 0.3R = 0.3 volt 

R -Y = 1- 0.3 = 0.7 volt 
B -Y = 0- 0.3 = -0.3 volt 

Thus, the output of the R -Y adder 
is 0.7V, and that of the B -Y adder is 

-0.3V. 
These two color difference signals 

are now compressed in the 2nd matrix 
to provide the color -mixture signals 
that go to make up the I and Q signals. 

Referring again to Table 1, the values 
of developed I and Q are: 

from (2) 
I= 0.74 x 0.7 -0.27 x (-0.3) 
I= 0.518 + 0.081 = 0.599V 

from (3) 
Q= 0.48 x 0.7 + 0.41 x (-0.3) 
Q= 0.336 - 0.123 = 0.213V 

I is fed into a phase inverter which 
converts +0.599V to -0.599V. This 
signal is then fed into the I Modulator. 
Q is fed directly into the Q Modulator. 
Also fed into each of the Modulators 
are the 3.58 inc subcarrier signals which 
position or phase the I and Q signals 
with reference to the color burst sync 
phase (see Fig. 6). Thus, assuming 
a color burst sync phase of 0°, the 
Q signal is delayed 147° and is posi- 
tioned as shown. The -I signal is de- 
layed an additional 90°, placing -I as 
shown (dotted line). This is equivalent 
to positioning +I (solid line) in the 
phase shown. 

Observe the relative positions of the 
R -Y and B -Y axes. R -Y lags behind 
I by 33°, and B -Y lags behind Q by 
33°. We now have established the 
relative phase positions of the signals 
we are interested in and can continue 
further with our analysis. 

Referring to Fig. 7 we observe that 
the output of the I Demodulator now 
contains the I signal of 0.599V at an 
angle of 57° behind the color burst 
sync phase. Similarly, the output of 
the Q Demodulator contains the Q 
signal of 0.213V at an angle of 90° 
behind the I signal. The resultant of 
these two signals has a value of 0.645V, 
and lies along the red signal axis which 
leads the R -Y axis by 13.5°. 

I R 

13.5° _} 

R -Y 

R=.645V 

I =.599 V \,- '\ 
\ \ \ 

57° \ 
,¡Q=,213V B -Y 

> 0° < 
COLOR BURST 
SYNC PHASE 

Fig. 7 - Combined I and Q signals in output of bal- 
anced demodulator produces color signal correspond- 
ing to red. Different values of I and Q would produce 
resultant signals at different angles and correspond- 
ingly different colors. Thus, the various colors trans- 

mitted each have a different angle. 

(1) Y = + .30R + .59G + .118 

(2) I = + .74(R -Y)- .27(8-Y) 

(3) Q = + .48(8-Y) + .41(B -Y) 

(4) I = + .60 R - .27 G - .32 B 

(5) Q = * .21 R - .52 G + .31 B 

(6) (R -Y) z + .96 I + .62 Q 

(7) (8-Y) _ - 1.11 I + 1.70 Q 

(8) (G -Y) _ - .275 I - .636 Q 

(9) (R -Y) + Y = R 

(10) (B -Y) + Y = 8 

(11) (G -Y) + Y = G 

(12) (G -Y) _ - .51 (R -Y) - .19 (8-Y) 

TABLE I 

Various arithmetic relationships be- 
tween Y, I, Q, R -Y, B -Y, G -Y, R, 

B, and G. These are constantly re- 
ferred to. 

This resultant is the chrominance 
signal which forms part of the com- 
posite signal transmitted along with 
the station carrier. At the receiver the 
chrominance signal is removed from the 
composite signal and fed into the color 
demodulators. As pointed out in pre- 
vious installments, demodulation takes 
place by feeding a pair of "in phase" 
and "quadrature" reference signals from 
a local 3.58 auc oscillator into the I and 
Q demodulators respectively. These ref- 
erence signals are developed in the 
color sync section. 

Reference -Phase 
The manner in which the color sync 

section provides the "in phase" and 
"quadrature" reference signals for de- 
modulating the incoming color signal 
is discussed in detail in the chapter 
on "Color Sync Circuitry and Opera- 
tion". For the present it should be 

I PHASE 
OF INCOMING SIGNAL 

O 
R\ 

IN -PHASE 
SIGNAL FROM 
LOCAL 3.58 MC. \ / 

OSCILLATOR \ .- 
0° 

COLOR SYNC PHASE 
OF INCOMING 

SIGNAL 

Q PHASE OF 
INCOMING 

SIGNAL 

QUADRATURE SIGNAL 
FROM LOCAL 

3.58 MC. OSCILLATOR 

Fig. 8 -In -Phase and Quadrature signals from local oscilla- 
tor can be made to swing in either direction (using point 0 

as a pivot) around I and Q phase positions of incoming color 
signal. Two pairs of phase conditions, "A" and "B", are 
shown. "A" leads and "B" lags phase of incoming color sig- 

nal. B -Y and R -Y axes are as in Fig. 7. 
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... one source 
to meet all your 
Fuse Needs! 

CONSISTENT PIONEERING in the develop- 
ment of fuses that meet the most exacting 
standards has helped BUSS keep apace with 
the Electronic Industries expanding need for 
fuses. 

The complete BUSS line of fuses includes: - dual -element (slow blowing), renewable 
and one-time types . . . in sizes from 1/500 
ampere up ... plus a companion line of fuse 

clips, blocks and holders. 

It's convenient to get all your fuses from 
one source. Purchasing, stock handling and 
records are simplified. 

And to make sure that the BUSS reputation 
for quality is maintained, every BUSS fuse 

normally used by the Electronic Industries is 

tested in a sensitive electronic device that 
rejects any fuse not correctly calibrated, 
properly constructed and right in all physical 
dimensions. 

This careful testing is your assurance that 
BUSS fuses, once properly installed, will 
protect when there is trouble on the circuit, 
yet costly, irritating call-backs caused by 

needless blows are eliminated. To help safe- 

guard your goodwill, reputation and profits - 
standardize on BUSS fuses. 

MAKERS OF A COMPLETE LINE OF FUSES FOR HOME, 

,fARM, COMMERCIAL, ELECTRONIC AND INDUSTRIAL USE 

for More Information Mai/ this Coupon - 
I BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) I 

University at Jefferson, St. Louis 7, Mo. SD -155 3 
Please send me bulletin SFB containing facts on BUSS 
small dimension fuses and fuse holders 

u 

Name Title 

TRUSTWORTHY NAMES IN Company. 
ELECTRICAL PROTECTION 

Address 

BUSS City & Zone._ State... 155 

, 

IN Ill al III NI la III IN NI 131 NI NI II 118 
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3.58 MC. 
BURST 

3.58 MC. TUNED CIRCUIT 

HUE C L 
CONTROL 

BURST 
AMP 

FROM 
H.O.T 

PHASE 
DETECTOR 

It 

> 

PHASE 
DETECTOR 

FROM OUT- 
PUT OF 

VIDEO AMP 

HREACTANCE 
TUBE 

3.58 MC. 
LOCAL 

OSCILLATOR 

QUAD- 
RATURE 

AMPLIFIER 

IN -PHASE 
SIGNAL 

QUAD- 
RATURE 
SIGNAL 

Fig. 9 -Automatic phase control (APC) loop of typical 
color receiver. L and C control phase of incoming burst 
signal which is applied to burst amplifier. This phase de- 
termines phase of "In -Phase" and "Quadrature" signals. 

Pulse from H.O.T. keys Burst Amp. 

borne in mind that it is possible to 
provide a pair of reference -phase sig- 
nals from the output of the 3.58 inc 
local oscillator which can be made to 
swing around in any position as shown 
in Fig. 8. This is made possible by an 
adjustment of a parallel tuned 3.58 me 
circuit located in the connection be- 
tween the output of the video amplifier 
and the input of the color burst ampli- 
fier as shown in Fig. 9. Through an 
APC (automatic phase control) loop 
this tuned circuit varies the phase of 
the local 3.58 me oscillator with respect 
to the color signal fed into the chromi- 
nance channel. The output of the local 
oscillator constitutes the I reference 
signal. The Q reference signal is ob- 
tained from the output of a quadrature 
amplifier fed by the 3.58 inc oscillator. 
Thus, the tuned circuit ends up varying 
the phase of the reference signals with 
respect to the color signals in the de- 
modulators. The phase of the previously 
mentioned tuned circuit may be shifted 
by a slug which provides the pre-set 
adjustment, and by a variable air trim- 
mer which provides fine adjustment. 
The latter is the hue or phase control 
which is mounted as a front panel 
control on the receiver. 

In an I/Q receiver the reference 
phases from the 3.58 me local oscillator 
are adjusted so that they coincide with 
the I and Q phases of the color signal 
provided at the transmitter. In a color - 
difference receiver, however, the ref- 
erence phases coincide with the R -Y 
and B -Y axes of the color signal. The 

y CHROMINANCE 
SIGNAL 

FROM VIDEO AMP 

SYNC 
BURST 

I 

DEMOD. 

3.58 MC. 

AND 
AMP. 

IN -PHASE 

QUADRATURE 

7 Q 
DEMOD. 

33° 
PHASE 
SHIFT 

+0 

PHASE 
INVERTER 

PHASE 
INVERTER 

+Q 

Y SIGNAL, 

R -Y 

G -Y 

B -Y 

RED 
GUN 

R 

GREEN 
GUN 

G 

BLUE 
GUN 

B 

Fig. 10- Block diagram of I Q demodulation system. 
Here a phase shift network at the output of the video 
amplifier provides an initial phase shift of 33° to the 
sync burst which triggers the local oscillator so that its 

phase is 33° removed from sync burst. 

above represents the key to the man- 
ner in which a color TV receiver may 
be adjusted to receive I/Q or color - 
difference signals. 

As a parting thought on this subject 
one must bear in mind the facts that 
the two reference voltages from the 
quadrature 'amplifier are derived from 
one source, the 3.58 me local oscillator 
signal. The latter provides the I or 
R -Y reference voltage, depending on 
the type of demodulation used, and 
the Q or B -Y reference voltage is a 
separate signal developed in the quad- 
rature amplifier. Shifting the phase of 
the burst signal by means of the phase 
or hue control, shifts the phase of the 
I reference signal of the 3.58 me 
oscillator. The latter in turn causes an 
identical shift in phase of the Q ref- 
erence signal which constantly tracks 
with the I reference signal by 90°. 

Let us now continue our analysis 
of the color signal as it enters a pair 
of I/Q demodulators as shown in Fig. 
10. To simplify the calculations we will 
assume that the input voltages at the 
I and Q demodulators are the same 
as those developed at the output of 
the transmitter, so that: 

I = 0.599V 
Q = 0.213V 

Using the formulas shown in Table 
1, we can set the matrix resistor values 
so that the correct percentages of plus 
and minus I and Q are obtained to 
give us R -Y, B -Y, and G -Y. Following 
this the Y signal is added to each of 

these color -difference signals in order 
to obtain the primary color signals, R, 
G, and B. Thus, for the red gun: 

from (6) 
R -Y = 0.961 + 0.62Q 

= 0.96 X 0.599 + 0.62 x 0.213 
= 0.7 volt 

from (1) 
R=(R-Y)+Y 

= 0.7+ 0.3 = 1 volt 

For the blue gun: 
from (7) 
B-Y=-1.11I+1.7Q 

= -1.11 x 0.599 + 1.70 x 0.213 
= -0.666 - 0.366 = -0.3 volt 

from (10) 
B = (B -Y) + Y 

=-0.3+0.3=0 
For the green gun: 
from (8) 
G -Y = -0.2751 -0.636Q 

= -0.275x0.599-0.636x0.213 
= -0.3 volt 

from (11) 
G = (G -Y) + Y 

=-0.3+0.3=0 
These values correspond to those ob- 
tained at the output of the camera tube. 

In the above illustration we have 
shown how by using the various color 
formulas, and by applying them in 
an I/Q system, the correct color volt- 
ages are applied to the color guns. 
While only a red color signal was con - 

[Continued on page 52] 
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RADIART 

All -Channel TV Antenna 

THESE CUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA - 
THE ULTAMATIC.. 

* LOW VOLTAGE STANDING WAVE RATIO ...the mis -match between antenna and 
transmission line is lower than four competitive types tested, an attribue to its 
broad band quality. 

* FRONT -TO-BACK RATIO ... higher than multi -element, yogi -type antennas, mini- 
mizing co -channel interference. 

* GAIN ... expressed in decibels, is o ratio of signal voltage developed by an an 
tenna over that of reference folded dipoles. It is not a quality sold by the pound 
or achieved by the addition of meaningless elements. The curves shown accurately 
describe the gain of the Ultomatic. Loss of sound or picture due to erratic antenna 
response is eliminated. 

MECHANICAL FEATURES 
* Aluminum screen reflector of exclusive fold -out design, assembled in seconds with 

adequate stability for years of trouble -free service. Longer elements insure maxi- 
mum front -to -back ratio on channels 2-6 and are more closely spaced for increased 
performance on channels 7-13. 

* Dipole and boom assembly are of heavy gauge, seamless tubing. Dipoles fold out 
and are rigidly supported and reinforced to minimize sag and sway. 

* Specifically designed mechanically by stress analysis of each unit and sub -assembly 
to provide a low vibrational period of all elements - your assurance of trouble - 
free installations. 

MODEL UM -213... double stacked UM -213-2 

for the 
FIRST time 

...the FIRST 
Antenna with 
which You Can 

perfectly synchronized for 
moiochromatic and color TV 

Most Uniform Gain Response The gain response DOES NOT 
VARY MORE THAN 3 D. B. ON ANY CHANNEL across the band. 
This quality is exceedingly important in color reception to insure 
adequate color synchronization without resetting. 
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'THE RADIART CORPORATION 
CLEVELAND 13, OHIO 
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a new instrument 
for 
testin 
and 
repairi 

CATHODE RAY TUBES 
TIIE test equipment manufacturers, 
always mindful of the problems of 

the service business, have now come up 
with an instrument that takes the fight 
out of customers who balk at the high 
cost of picture tube replacement. 

This article describes a new instru- 
ment which actually repairs many of 
the common faults by kinescopes. 
Called the "Cathode Beamer" it has 
been successfully used by many service 
dealers. 

What It Does 
The Cathode Beamer, and its asso- 

ciated accessories performs two major 
functions: it tests TV kinescopes for 
quality, and repairs many of the weak- 
nesses heretofore considered unrepair- 
able. 

Test procedures include filament 
condition, element continuity, shorts, 
leakage between elements, emission, 
grid -cut-off, cathode condition, and gas. 
The repair functions include the res- 
toration of brightness and contrast by 
cathode sweeping or grid expansion, the 
removal of high resistance inter -element 
shorts, the removal of low -resistance 
cathode -to -grid shorts, and the welding 
of open cathode tabs. 

by Engineering Dept., Raytronic Laboratories, hic. 

Electron Gun Construction 
The Electron Gun (Fig. 1) is the 

heart of any kinescope. Its function is 
to provide and control a stream of elec- 
trons, and, with the aid of external 
magnets plus the final anode, to direct 
and accelerate that stream in such a way 
to cause scanning lines to appear on the 
face of the tube. 

At the base of the gun is a heater, 
located inside a tubular cathode. The 
normal placement of the heater is quite 
close to the cylinder wall of the cathode, 
and thus any abnormal jarring can 
cause the heater to touch the cathode, 
creating a short. The control grid is 

located from three to eight hundredths 
of an inch (.03" to .08") from the 
cathode. This opening being so small 
is susceptible to shorts caused by foreign 
matter or bits of tube coating material. 
But, because these spaces are quite tiny, 
the shorts resulting are usually able to 
be burned off without much difficulty. 

The control grid aperture determines 
the controlling ability of this electrode. 

The aperture is usually about .035" in 
diameter. Being so small it may become 
clogged with foreign matter, causing the 
grid to lose control. This defect may be 
remedied by burning off the foreign 
matter, or actually melting some of the 
metal forming the aperture. This is spe- 
cially effective in restoring tubes that 
have lost much of their emission. 

Some of the most common faults are 
shorts between elements, open connec- 
tions to elements, weak emission, stale 
cathode caused by prolonged inactivity, 
broken cathode tab connection, and gas. 
All except the gassy tube are repairable, 
in most cases, by the Cathode Beamer. 
Gas which is caused by air leaking into 
the tube, results in a defect which can- 
not be repaired. 

Test Procedures 
Test procedures are straight -forward. 

Filament condition is examined with 
the aid of a pilot lamp in series with the 
tube filament. If the pilot lamp fails to 
light, the filament is open. If the bril- 
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AMERICA'S MOST 
DEPENDABLE ROTATOR 

THE TRIO 

"ARISTOCRAT" 

Switch and direc- 
tional controls are 
located at top rear 
of case for most con- 
venient manual oper- 
ation. Lighted dial 
permits operation in 
darkened room and 
also indicates when 
rotator is on. When 
on, pointer always 
shows enact position 
of antenna. 

Only Rotator 
With Factory 
Attached Cable. 

Only Rotator 
With Two -Year 
Guarar tee. 

THE TRIO 

«ARISTOCRAT" 
...CULMINATION OF 
SIX YEARS RESEARCH 
AND PRODUCTION 

NOW ... 
edmeit%cab 
mcd 
éeattett! 

ONLY ROTATOR AVAILABLE 
IN FOUR GLORIOUS COLORS: 

BROEGE MARBLE 
MAHOGANY 
GCLD_N WHEAT 
DECORATOR'S GRAY 

The sleek, modern, low silhouette of the new TRIO 
rotator control case marks a new high in styling. 

Beauty, here, is more than skin deep since its low center of gravity 

makes it tip -proof! Note, too, that there are NO unsightly 

control knobs or switches to spoil its beauty. These are located at top 

rear of case - where your hand naturally rests in operation of rotator! 

There is no obscuring the easily -read lighted dial. 

Available in four glorious colors - to blend perfectly with any decor. 

TRIO has a new plan which makes it convenient for the dealer 

and distributor to carry a complete selection of colors 

with no major increase in rotator 

investment. With this plan the 

home -maker has a choice of colors - 
even at the time of installation. 

Copyright 1954 by 
Trio Manufacturing Co. 

ßá q 
GRIGGSVILLE, ILLINOIS 
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liance is excessive it indicates a partial 
short in the filament. Element continu- 
ity is determined by a mutual conduct- 
ance test. A neon lamp lights if 
continuity is present. A selector switch 
allows the cathode, grid and first anode 
to be tested separately. Weakness of 
emission is indicated in this test if the 
lamp glows weakly or not at all on the 
first anode position. If the lamp fails 
to glow on all positions, an open cath- 
ode is indicated. 

Inter -element shorts are indicated on 
a separate neon indicator lamp through 
the use of a selector switch which al- 
lows the heater, cathode, grid, first 
anode, and second anode to be tested 
individually. A short on one position 
will be matched by an indication of 
short to the other element involved. The 
actual value of the leakage can then be 
measured by a built-in Wheatstone 
Bridge Circuit, which measures leakage 
up to 20 megohms. 

Emission of the tube is read on the 
indicating meter, and is tested from the 
final anode. Grid cut-off characteristics 
are read on the meter with the aid of 
a calibrated potentiometer which applies 
negative bias to the grid of the tube 
under test. Cathode condition is shown 
by a separate indicator lamp. 

In testing for gas, a high voltage, 
high frequency source is applied to the 
pins of the tube under test. A purplish 
glow within the tube indicates the 
presence of an excessive amount of gas. 
Large quantities of gas will result also 
in a shorts indication between several 
elements within the tube. 

Repair Procedures-Increasing 
Emission 
Unquestionably the most interesting 

functions Of the Cathode Beamer are 
the repair procedures. Previously it has 
been possible to restore brightness to a 

degree by increasing the filament volt- 
age. This results in more heat, driving 
more electrons from the surface of the 
cathode. With such procedures, how- 
ever, the eventual life of the tube is 
shortened, since the cathode emitting 
material . is depleted more rapidly than 
under normal voltage. 

The Cathode Beamer increased emis- 
sion by "Cathode Sweeping," rather 
than by increased heat. An electrostatic 
charge of 600 volts is fired between the 
grid and the cathode, resulting in the 
removal of gas ions and stale emitting 
material from the surface of the cath- 
ode. The operation is accompanied by 
a visible flash in the neck of the tube. 
For stubborn tubes a Super -Sweeper is 
also provided which increases the 
amount of current used to sweep the 
cathode. A cathode activator which 
raises the filament voltage to 12.6 volts 
may be used to help loosen the foreign 

matter from the cathode before sweep- 
ing exceptionally difficult tubes. 

With very old tubes, in which the 
cathode material is just about depleted, 
it is possible to increase the flow of 
electrons to the final anode by enlarg- 
ing the grid aperture with the aid of 
the Cathode Beamer. The filament volt- 
age is raised, and at the same time the 
Cathode Sweeper relay is energized 
causing the grid to become so hot that 
some of the metal within the aperture 
is melted away. This operation must be 
done with constant visual inspection, as 
melting too much metal will cause the 
grid to lose control. This operation is 
only used with very old tubes, but is 
quite successful if carried out cautiously. 

Removing Shorts 
Inter -element shorts of high resistance 

values are burned off by the use of the 
auxiliary high -voltage, high -frequency 
source, furnished with the instrument. 
The base pin of one of the elements 

Heater 
Cathode Contro( 

Grid 

Fig. I - Sectional view 
electron gun. 

1st 
Anode 

of CRT 

involved in the short is connected to a 
suitable ground, while the high fre- 
quency coil is touched to the pin of the 
other element involved. A high fre- 
quency, high voltage charge then passes 
through the material causing the short, 
and burning it off. Tests have shown 
that foreign material within the tube 
envelope is the major cause of high - 

resistance shorts. 
The more stubborn low resistance 

cathode -to -grid shorts are burned off by 
the application of a high -current, low 
voltage charge. Two values of current 
are available - 5 amperes and 20 am- 
peres. This high current burns off the 
short existing between the two elements. 
Dead shorts, caused by the elements 
actually touching each other cannot be 
removed, but these are comparatively 
rare. 

Repairing Cathode Tabs 
The connection between the cathode 

and its connecting wire leading to the 
tube base is called the cathode tab. This 
union may break resulting in an open 
cathode. The distance between the 
two broken ends is, however, quite 

small, so that it could be welded, 
if it were possible to make the ends 
touch or pass close to each other by 
vibration. This is accomplished with 
the Cathode Beamer by the use of an 
auxiliary vibrator much like the thera- 
peutic variety. The tube is placed in a 
horizontal position, and the vibrator 
applied to the neck of the tube. This 
causes the broken elements to vibrate, 
and at times, pass quite close to each 
other. At the same time a high -current 
charge is placed on the cathode pin of 
the tube. When the broken elements 
pass close to each other, or touch each 
other, the high current charge jumps 
between the two broken ends, firmly 
welding them together. Tests made by 
tube manufacturers on tubes repaired 
in this way have revealed that the welds 
are strong and permanent. The fact that 
a weld has been obtained is indicated 
by a special neon cathode lamp in the 
Cathode Beamer. A steady glow indi- 
cates a good contact. A flickering or 
sputtering indicates an intermittent 
condition. 

Ease of Operation 
The Cathode Beamer is a fairly large 

instrument, and therefore is used pri- 
marily for shop work rather than on 
home calls. Operation is quite simple 
with the aid of a Master Selector 
Switch on the front panel and various 
individual push button controls and 
selector switches for the various test 
and repair procedures. 

Since the majority of picture tubes 
employ the same basing arrangements, 
no element selectors are required, and 
the only connections to the tube are its 
base socket and second -anode clip. The 
Cathode Beamer will work with all TV 
kinescopes, employing magnetic or elec- 
trostatic focusing. It has been used ex- 
perimentally on other types of cathode 
ray tubes, and has even been employed 
to restore the emission in receiving 
tubes. 

Effectiveness of Repairs 
One of the big questions asked by 

servicemen about the Cathode Beamer 
is "How Long Will The Repair Last." 
The question can only he answered by 
knowing the condition of the tube be- 
vond its normal limits. But, most faulty 
tubes go bad long before the end of 
their normal lives, and it is these tubes 
on which the Cathode Beamer works 
hest. A good cathode which is covered 
by gas ions can be swept very effectively 
and the result can be expected to last. 
Conversely, the restoration of brightness 
to an old tube by grid expansion can 
only be a temporary repair, since the 
emitting material was practically ex- 
hausted before the tube was reactivated. 
The removal of shorts should be per - 

[Continued on page 50] 
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Better for you 

Pyramid will now 
be listed in 

Pliotofact folders. 
Pyramid hus joined the select group of manufacturers who 

participate in this most valuable of all service aids to make 
available to yogi an immediate cross reference between the set 

manafacettrer's part and the part number of the exact 
Pyramid equivalent. 

You wil find Pyramid capacitors as original components 
in sets bearing ruck famous brand names as 

ECA GE CBS Arvin DuMont Zenith Raytheon Emerson 
Motorola Sylvania Packard -Bell Hallicrafters Westinghouse Hoffman 

and al leading parff.s distributors everywhere. 

PYRAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N. 



HEAR THE 
Based on the far-lous University model 
WLC Theater System used so success- 
fully and extersivel in deluxe sta- 
dium and outdoor theater initallations 
... auditoriums, expositions, concert 
malls and other importan applica- 
tions where on y the highest quality 
equipment is acceptable-Jniversity 
engineers now bring you a smaller, 
compact versioi-the BLC-for gen- 
eral application in public address 
work. The BLC is the hew stand- 
ard for both voice anc musi:, 
indoors and outdoors The 
BLC is now yours, at 
the low low price of 

ONLY 

$75 

SPECIFICATIONS 

Response 70-15,700 cps 
Power 

Capacity 25 Rvatts 
Impedance 8 ohms 
Dispersion 12C degrees 
Mounting 

180' adjustable "U" blo. 
Dimensions 

221/2" diameter, 9" depth 

rao.sNolcr 

NIGH 

FRIG. 

ENERGY 

-Jr 

MN mG.ENERf] 

A sN. your distributor foe a convincing 
demonstration,- and HEAR THE 

DIFFERENCE ! 

Write Desk No. 43 for 
full descriptive literature. 

Better Lows: 

DIFFERENCE 
MAKE P.A. 

A HI-FI INSTALLATION 

WITH THE NOW, MODEL 

BLC 

BALANCED"COM- 
PRESSION"TYPE FOLDED HORN, 

starting with eight inch throa and 
energized by top quality ION fre- 
quency "woofer" driver pro -,ides 

more lows than other bulky designs. 

Better Highs: DRIVER UNIT FWEETER 
with exclusive patented ''recipro- 
cating flares" wide angle horn 
transmits more highs with greater 
uniformity . . . high fequency 
response that you can Fear! 

FULL RANGE 
WEATHERPROOF 

COAXIAL 
SPEAKER 

More 
Efficient: 

DUAL RANGE 
THEATER TYPE SYS- 

TEM permits uncompro- 
mising design of the 

"woofer" and "tweeter" sec- 
tions for greatest efficiency. Hear 

it penetrate noise with remark- 
able fidelity and intelligibility. 
Less Distortion: SEPARATE LOW AND 

HIGH FREQUENCY DRIVER SYSTEMS with 
electrical crossover reduces intermodulation 
and acoustic phase distortions common to 
other systems which attempt to use two dif- 
ferent horns cn a single diaphragm. 
More Compact: EXCLUSIVE WEATHERPROOF 
DUAL RANGE COAXIAL DESIGN eliminates 
wasted space. Depth of BLC is only 9"; can 
be mounted anywhere, even flush with wall 
or ceiling. 
More Dependable: EXPERIENCED MECHAN- 
ICAL ENGINEERING AND CAREFUL ELECTRI- 
CAL DESIGN meet the challenge of diversi- 
fied application and environmental 
hazards. Rugged, and conservatively 
rated-you can rely on the BLC. 

LOUDSPEAKERS INC. 
80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y. 
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by Steve Travis 
This article deals with the 

type of interference result- 
ing only from pickup of the 
rf radiated by the ignition 
system of an automobile. 

SERVICE problems that occur quite 
frequently in auto radio work and 

which give rise to ignition noise are 
sometimes very difficult to solve. This 
type of interference is most often ex- 
perienced when the car motor is run- 
ning and is recognized as a whine 
which will increase or decrease in audi- 
ble frequency in proportion to the speed 
of the motor. Generally its output is 

relatively constant over the whole radio 
tuning range. 

Since there are many possible causes 
of noise in a car radio, an understand- 
ing of the voltage generator and ignition 
system can be helpful in curing the 
interference. Basically, the electrical 
system of an automobile is composed of 

the spark plugs, spark or ignition coil, 
distributor, voltage generator and volt- 
age regulator as shown in Fig. 1. These 
items are all tied together with leads 
and are operated or turned on from an 
ignition switch. It is from these com- 
ponents and their associated leads that 
rf energy from the high tension is fed 
back and radiated. This energy is de- 
veloped in connection with the firing 
of the spark plugs or with the voltage 
generator system. The impulses of rf 
energy are strong over a range of fre- 
quencies up to 100 megacycles although 
they may be particularly powerful over 
a narrow band of frequencies. 

floß 
ereiìee 

ft ressinn 

Methods of Elimination 
The elimination of the interference 

involves possibly the lead dress of the 
high tension wires, the use of bypass 
condensers, the checking and repairing 
of components in the radio that may 
have failed, and even the use of re- 
sistors as suppressors. With regard to 
the latter, some car manufacturers sug- 
gest that resistor type spark plugs be 
installed. Also, 15K resistors may have 
to be used in the high tension lead to 
the distributor to reduce the radiation 
of rf energy from this source. 

One of the first items to be tested 
when checking for defective ignition 
suppression components is the bypass 

condenser connected across the ignition 
coil. This condenser must be checked 
by substitution with another metal case 
type .5 µ f condenser. This condenser 
connected across the ignition coil is 

shown in Fig. 2. It is most important 
that this condenser be located on the 
battery side of the ignition coil. When 
the power source for the radio is con- 
nected through the ignition switch it 
is also advisable to bypass this point 
with another .5 p f condenser. 

Actually the interference should be 
suppressed at its source as much as pos- 
sible, therefore a complete examination 
of the ignition system is desirable, with 
particular care being devoted to the dis- 

-GENERATOR 

VOLTAGE 
REGULATOR 

---> 

n+ 

BATTERY 

IGNITION 
SWITCH 

AERIAL -A 

RADIO 

o 

IGNITION --> DISTRIBUTOR 

SPARK PLUGS- 

Fig. I - Block diagram of the electrical wiring 
system of the ignition circuit of an automobile. 
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tributor points and spark plug gaps. An 
examination of these electrical contacts 
and points should be made to make sure 
that these surfaces are not pitted or 
dirty. Also, cracked cables, where the 
insulation has split or fallen off, and 
which can give rise to easier leakage 
paths for high tension currents, should 
always be replaced. 

The lead from the battery to the 
radio, often known as the "A" lead, is 
a common path taken by the rf voltages 
into the radio chassis. It may be possible 
to position this "A" lead so that a quiet 
spot can be located where little inter- 
ference is experienced. This lead should 
be dressed away from any other leads 
or cables that pass through the firewall 
as well . as those under the dashboard. 

There is a tendency on the part of 
car radio servicemen to shield all the 
leads that pass through the firewall with 
braided wire when a particularly difficult 

Fig. 2 - Bypass condenser installed 
at the ignition coil to filter out noise 

pulses. 

noise case arises. However, many causes 
of ignition interference are caused by an 
actual component failure. Therefore, a 
preliminary check of the certain key 
components is a better procedure than 
the immediate shielding of all leads. 
One of the first measures to be taken 
is to substitute a good condenser for the 
ignition coil bypass condenser as well as 
the generator bypass condenser as pre- 
viously stated. The voltage generator 
and its bypass condenser is shown in 

CONNECT ---- 
CONDENSER AT 

ARMATURE 
TERMINAL 

Fig. 3 - Condenser installed at volt- 
age generator of car. 

Fig. 3. (It is important that this con- 
denser be at the armature terminal and 
not at the field coil terminal.) It might 
also he a good idea to check the voltage 
regulator and to determine if a .5 of 
condenser has been installed. Should 
there be no bypass condenser at the 
voltage regulator, as shown in Fig. 4, 
one might be added and the improve- 
ment noted. Considerable reduction of 
ignition noise pulses can often be ob- 
tained by this addition. 

One system employed by several 
technicians to locate the source of the 
interference is to turn off the ignition 
switch while the car is in motion. This 
check is good only if the radio is not 
also shut off when the ignition is 
switched off. With the radio in opera- 
tion and the car coasting along, listen 
for the interference. If the noise cuts 
out immediately when the switch is in 
the off position the trouble is more than 
likely due to ignition and high tension 
radiation. If the noise continues at a 
reduced level the commutator segments 
and brushes of the voltage generator 
should be examined and cleaned. 

Ignition interference can also enter 
the auto radio through the antenna lead. 
Then again, it is also possible that the 
chassis housing may not offer sufficient 
shielding for the receiver because of 
corroded mounting facilities, ventilating 
holes, housing covers, etc. To determine 

Fig. 5-A typical auto radio input circuit. 

6.3 

whether or not the ignition interference 
is caused by the first of the above two 
conditions, the aerial should first be dis- 
connected, and the antenna terminal 
shorted to ground. If the level of igni- 
tion noise changes and is reduced it is 
then assumed that the noise is entering 
through the aerial. If the noise level re- 
mains the same the noise is probably 
being induced via the battery lead. 
However, this is no hard and fast rule, 
because when the antenna terminal is 
removed from the radio the rf stage is 
almost always detuned, thereby reduc- 
ing its sensitivity. Under these circum- 
stances there would normally be a de- 
crease in response of the receiver to 
interference. Then again, the agc system 

Fig. 4 - Bypass condenser installed 
at voltage regulator. 

of the radio might alter the amplifica- 
tion to such a degree that the noise level 
would be nearly the same as before. In 
this case a more rigid test is to use a 
shielded dummy antenna which picks 
up no signal and provides the same 
circuit constants as the regular antenna. 

With regard to interference entering 
the receiver directly, the rf stage may 
pick up interference through ventilat- 
ing holes and through the housing or 
covers of the radio, especially if a high 
tension lead is nearby. If moving the 

[Continued on page 49] 

FEED -THROUGH CONDENSER 

FUSE 300pµf CHOKE 

00000 
LEAD 

V. 

0.5pf 0.5pí 

TO 
VIBRATOR 

POWER 
SUPPLY 

Fig. b-Auto radio "A" lead filter components. 
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an unusual 

HORIZONTAL OUTPUT TESTER 

by 

IE. A. Bramsen 

Seco Mfg. Co. 

THE horizontal amplifier in our mod- 
ern TV receiver has to perform 

several functions in proper order and 
some are simultaneous. These may be 
listed in groups as below and are the 
end results when the tube and circuit 
are functioning normally with the 
proper operating potentials on the tube 
and a proper load impedance for the 
tube to work into. 

1. Suitable amount of linear saw 
tooth current for proper width. 

2. Beam retrace by reaction scanning 
within allotted blanking time. 

3. H.V. pulse for H.V. rectifier 
power supply: (Note: The amplitude 
of the HV pulse is determined largely 
by the speed of the beam on retrace. 
The faster the retrace, the higher the 
HV pulse.) 

Failure in the horizontal sweep and 
high voltage is usually tracked down by 
isolating faulty components in major 
groups then to smaller groups and then 

100 20 
KG. KC. 

SIGNAL 
GENERATOR 

CATHODE 
FOLLOWER 6E5 TUBE 

101-) 

RESONANCE 
IND. 

Fig. I - Block diagram of Seco 
FB -4 H.O.T. Checker. 

to component as in most other trouble 
shooting procedure. The exact order in 
which the following operations are per- 
formed varies with the particular TV 
set and the habits of the technician: 

1. Elimination of faulty tubes-all 
rectifiers, horizontal, oscillator and hori- 
zontal amplifier. 

2. DC voltage measurements and 
general do continuity. 

3. Test for generation of sweep sig- 
nal by checking damper boost voltage. 

4. Frequency and waveform observa- 
tion of grid drive with C.R.O. 

5. Loading effects on the flyback 
transformer by the yoke and width 
coils. Repeat test No. 3 above. 

6. Checking of paper bypasses and 
electrolvtics in boosted B+ loads. 

7. Substitution of known good by- 
passes. 

The TV bench technician should be 
able to make a number of .well chosen 
tests to get down to the root of the 
trouble in the least possible time with- 
out performing a great number of sub- 
stitution tests. It was with this in mind 
that the Flyback Interval check feature 
of the Seco Model FB -4 was developed. 
Briefly-it looks into the connected 
group of components in the horizontal 
amplifier plate circuit and checks the 
flyback resonant frequency. The "L" of 
the coil components and the distributed 
capacity in the coils and circuit are de- 
signed to tune to between approximately 
50 kc to 70 kc. This represents 10 sec 
to 7µsec for retrace time. This charac- 
teristic establishes the period or time 
interval set up to produce retrace of the 
electron beam within the allotted blank- 

ing time. If beam retrace is too slow, 
horizontal fold over will result. Fig. I 

shows a block diagram of the Seco FB -4 
checker. Fig. 2 shows the basic signal 
generator circuit and cathode follower. 

The resonance indicator consists of 
a 6E5 tube operating the triode as a 
plate detector. This plate is directly 
coupled to the deflecting electrode in 
the indicator. A simplified schematic is 
shoo n in Fig. 3. Fig. 4 shows how the 
coils are connected to the checker for 
testing. 

An rf signal fed to points A and B 
will divide proportionately across the 
sensitivity control and the LC compo- 
nents under test. The voltage drop 
across the LC circuit will be greatest at 
its resonant frequency. At this frequency 
the increased signal fed to the plate de- 
tector causes the tube to conduct and 
deflects the eve tube. A suitable range 
of tolerance is allowed on the "FB -OK" 

[Continued on page 50] 

Fig. 2- Basic signal generator circuit 
and cathode follower. 
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TIIREE width problems have been 
chosen for this installment. With 

proper diagnosis of the defective raster, 
the problems can be solved with ease. 

RCA KCS68C-Insufficient width 
The receiver was turned on and the 

raster showed a case of insufficient 
width. About two inches were missing 
on each side. The horizontal linearity 
was satisfactory. Adjustment of the 
vertical size and vertical linearity con- 
trols indicated proper vertical sweep. 
The high voltage also seemed okay be- 
cause the brightness was good, we were 
able to draw a healthy arc from the high 
voltage cap, and there was no blooming. 
V116, the 6SN7 horizontal oscillator, 
V117, the 6CD6 horizontal output tube, 
and V119, V120, the 6W4 dampers 
were replaced individually, but they had 
no effect. 

The diagram was then consulted and 
it was observed that this receiver used 
an air core series type of horizontal out - 

The Work Bench 

This Month: 

by PAUL GOLDBERG 

WIDTH PROBLEMS 

put transformer. The 6CD6, the trans- 
former and the horizontal deflection coils 
are all in series and the 6W4's are effec- 
tively shunted by the horizontal deflec- 
tion coils. Two 6W4's are utilized to 
handle the tremendous damping cur- 
rent, and the high positive voltage at its 
cathodes. 

Knowing these facts, a voltage check 
was made at the grid (Pin #5) of the 
6CD6 to see if the horizontal oscillator 
was supplying the correct drive. The 
meter measured it correctly at about 30 
volts negative. P105, the width link, 
was then plugged in, in its alternate 
position, cutting out the width coil, but 
the trouble remained. The screen volt- 
age (Pin #8) at the 6CD6 was also 
measured and was found to be correct 
at about 160 volts positive. Because 
there was no trapezoidal effect of any 
kind, it seemed doubtful that the yoke 
might be defective. Moreover, because 
T115 was of the autotransformer vari- 
ety, it seemed doubtful that it could be- 

HOR OUTPUT 
V07 
6CD6 

HOR OSC 

VI16 
6S57 

VIIB 
163 

DAMPER 
VI20 
6W4 

LR2 
HOR. 
DEFL 
COILS 
LITI 

Fig. I-Partial schematic of RCA KCS68C showing hori 
zontal output circuit components and wiring. 

come defective so as to only affect the 
width and not the high voltage. 

At this point it was noticed that the 
horizontal linearity control, L107, had 
a few discolored turns, and when ad- 
justed from maximum to minimum 
seemed to have no effect on the picture's 
linearity. In fact it acted as if it had 
been completely shorted. Knowing from 
past experience on this model receiver 
that the horizontal linearity control had 
a tremendous effect on linearity and 
width when it was adjusted, L107 was 
replaced with a new one. The receiver 
was turned on and the width was now 
correct. Adjusting the horizontal line- 
arity control again, it was noted that 
besides varying the linearity, the width 
could be reduced to where it was lack- 
ing one and a half inches on both sides 
and to where it was two inches in excess 
on both sides. Evidently L107 had been 
subjected to a heavy transient current 
which it could not take. This resulted 

[Continued on next page] 

MOR OSC 
+ HOR. 

DISCHARGE 
V20 

12 AU7 

HOR REG 
V2I 

OAI 

HOR 
DEFL 
COILS 

HOR 
LIN 

HOR OUTPUT 
V22 
6896 

TO CONTRAST 
CONTROL 

+560V +330v 

L264 
22,uF g T 39K R 

I[:267A 
R270 \ 

WF 
ÇF7B 

DEFECTIVE 

C270 MV RECT 
500 

y 
V2 4 
B3 

á 
1268 a 

033.vF o 

C269 
I,uF 

4P e 

zee 
NIDTH 
CONI 

RECT 
V25 
83 

DAMPER 
V23 
6V3 

25A 
FUSE 

B+ 
330V 

Fig. 2-Partial schematic of Sylvania 1-508-1 horizonta 
output circuit showing components and wiring. 
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in breaking down the insulation on the 
wire; resulting in a shorted coil. 

SYLVANIA 1-508-1-Insufficient 
width and high voltage 

He receiver was turned on and it 

was observed that there was insufficient 
high voltage and width. About one 
inch was lacking on each side. The 
vertical sweep moreover, just managed 
to fill the screen. Reference to the dia- 
gram indicatd that the 560 volt positive 
boost voltage was supplied to the verti- 
cal oscillator, 6C4, V116, but was not 
supplied to V20, 12AU7, the horizontal 
oscillator and discharge tube. 

The first check was a voltage meas- 
urement at the high voltage fuse where 
the B+ supply voltage was located. The 
meter measured correctly at about 330 
volts positive. This eliminated the low 
voltage supply as a possible cause of the 
trouble. V24 and V25, the 1B3 high 
voltage rectifiers were replaced individ- 
ually. because if they have a plate to 

filament leak they could affect the width, 
boost, and high voltage. V23, 6V3, 
damper and V22, 6BQ6, horizontal out- 
put tube were replaced individually but 
had no effect. 

A scope was next set up and a wave- 
form check was made at the grid of the 
6BQ6. The waveform checked cor- 

rectly with the manufacturer's service 
data. Therefore, the horizontal oscillator 
was supplying the correct drive. The 
boost voltage was next measured at the 
cathode (cap) of the 6V3, damper. 
Here, instead of measuring the correct 
560 volts positive, the measurement was 
450 volts positive. This low boost volt- 
age we assumed was the reason for the 
insufficient vertical sweep and horizontal 
width. The screen, pin #4, of the 6BQ6, 
was next measured correctly at about 
160 volts. 

Because there was not the slightest 
sign of a trapezoidal effect which would 
accuse the yoke, I was beginning to 

suspect T63, the horizontal output trans- 
former. Before doing anything so rash, 
as replacing it, a voltage leakage check 
was made of the following condensers 
in the high voltage section: C267Á, 
C267ß, C264, C270, but all showed no 
leakage. No check was made of C268 
and C269 across the horizontal linearity 
coil as the horizontal linearity seemed 
okay. 

It was noticed at this point alter 
glancing at the diagram that the bleeder 
resistor R270, 39K, could most assuredly 
cause a trouble of this kind. 13270 was 
then resistance checked and was found 
to measure 3K. What was amazing was 
that this resistor didn't have a charred 
or burned mark on it in any way. After 
replacing R270 with a new -39K-2 watt, 
the receiver functioned properly. The 

[Col:tinnied on page 43] 
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by Milton S. Kiver 

Description of a versatile CRT 
tester and rejuvenator with 
detailed discussion of the 
procedures to be followed. 

THERE is one problem that every 
television serviceman meets again 

and again, no matter how long or how 
short a time he has been in the busi- 
ness. The problem revolves around the 
all-important picture tube and the ques- 
tion it poses is this: "When is a pic- 
ture tube useless?" 

The obvious cases occur when the 
filament refuses to light, or the glass 
envelope is cracked or the tube is shat- 
tered. On the basis of carefully tabu- 
lated case histories, these happen less 
than 2 per cent of the time. How about 
those tubes whose emission is low or 
where shorts exist between two ele- 
ments or where the connections to an 
element may be partially or fully un- 
soldered? Are these tubes irrevocably 
lost? Not necessarily! With the proper 
type of processing, a surprising num- 
ber can be returned to function usefully 
for periods as long as one year or more. 

A careful record of picture tube fail- 
ure has shown that less than 9 per cent 
of the departing tubes owe their difFi- 

culty to shorts. Of the remaining 91 
per cent, a full 73 per cent are way- 
laid by low emission and 18 per cent 
by varying amounts of gas. Thus, by 
far the highest percentage are afflicted 
by low emission and, as the subsequent 
discussion will reveal, this is the one 
ailment which lends itself most readily 
to corrective treatment. 

The causes of low emission are many 
and diverse and not even a tube de- 
sign engineer will be able to explain 
them all. But, and here is the crux of 
the matter, a tube with low emission can 
frequently be raised to a satisfactory 
operating level; in short, it can be re- 
juvenated by the instrument such as 

Light On 

O Light Off jt 

Half Lighted 
H GI G2 

1S¿ 

O O O GOOD 

O O o BAD Open GI (Control Grid) 

O 0 O BAD Open G2 (First Anode) 

o o o BAD Open K (Cathode) 0o. 0 0 BAD Short H -K 

0 BAD Short H -GI 

0 BAD Short H -G2 

o 0 BAD Short Gl-K 

O 0 " BAD Short G2 -K 

O 0 BAD Short Gl-G2 

Table I-Indicates lucid manner of 
identifying defects. 

Fig. I - Appearance of tester. Note 
its portability. 

the one shown in Fig. 1 in a matter 
of just a couple of minutes. Usually 
the cause of low emission is contamina- 
tion of the cathode emitting surface. 
The emission can be restored by re- 
moving the contamination from the 
cathode. By "sweeping" the cathode 
surface with a critical voltage at a 
proper cathode temperature, the impur- 
ities can be driven off. This instrument, 
the B&K Cathode Rejuvenator Tester 
Model 350, will do a variety of jobs. 

1. It will test a cathode ray tube 
for all of the important factors which 
determine the quality of the tube. 

2. It will check for continuity be- 
tween base pins and the elements of 
the tube, and also for shorts or leakage 
between elements in the tube (up to 
several megohms). Furthermore, it not 
only checks for shorts, but it will actu- 
ally indicate which elements are shorted 
together. 

3. The unit will check for the 
amount of cathode emission and the grid 
bias necessary to cut the tube off. 

4. The Cathode Rejuvenator Tester 
will also repair many of the common 
faults in cathode-ray tubes, such as 
shorts between elements, open connec- 
tions to elements and low emission. 

5. And last, but far from least, the 
instrument will predict the probable 
useful life of the picture tube. Here 
is a feature which is unique in picture 
tube testers. 

Wheh using this instrument the first 
tube check is made with the Selector 
switch in the "Continuity -Short" posi- 
tion. In this position, you are checking 
for continuity of all the elements. Also, 
if there are any shorts between these ele- 
ments, they will immediately show up 
by completely lighting one of the three 
bulbs on the front panel of the instru- 
ment. One bulb is tied into the cathode 
heater circuit; one is in the cathode 
control grid circuit and the third is in 
the cathode screen -grid circuit. 

All possible combinations of bulb in - 
[Continued on page 43] 
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SPECIAL OFFER 
TO OUR READERS! 

By special arrangement with John F. Rider Publisher, 
Inc., RADIO-TV SERVICE DEALER now brings you a 

COMPLETE diagram service to help you do a faster, 
easier servicing job! 

ALL COMPLETE! 

ALL FACTORY PREPARED! 

ALL FACTORY AUTHORIZED! 

Just $1.25 for COMPLETE SERVICING INFORMATION on any TV 

receiver ... any year, any make, any model ... from 1946 on! 

Just 75( for COMPLETE SERVICING INFORMATION on any 
radio ... any year, any make, any model ... from 1941 on! 

TAKE ADVANTAGE OF THIS SPECIAL OFFER ... MAIL THE COUPON TODAY! 

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y. 

Please RUSH me the following diagrams: 

RADIO DIAGRAMS @ 75 EACH 

CHASSIS MAKE MODEL 

TV DIAGRAMS @ $1.25 EACH 

CHASSIS MAKE MODEL 

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer 
(For all New York City orders, please submit additional 3% sales tax.) 

Name 

Address 

City State 

L 
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HCTURE 
CARRIER 

AFTER 
RESPONSE TRAP DIP 

SOUND 
CARRIER 

Fig. I-Effect of trap dip. 

Q. I have heard that misalignment of 
the receiver circuits can produce a 

leading smear in the picture. What is 
the nature of the misalignment in 
this case? 

A. This situation arises when a trap is 

misadjusted in such manner .that the 
picture carrier is separated from the 
main portion of the curve by the 
trap dip, as shown in Fig. 1. 

Q. Does a 60 -cycle square wave, such 
as developed by the Genescope, ap- 
pear the same on either an ac scope 
or on a dc scope? 

Fig. 2-Typical square wave pattern 
seen on scope. 

A. Yes. The square wave is shown in 
Fig. 2. The relation of the square 
wave to the zero -volt level is shown 
in Fig. 3. We expect to find that the 
positive area of the pattern is equal 
to the negative area of the pattern, 
because an ac waveform has just as 
much positive current as it has nega- 
tive current. Since the 60 -cycle square 
wave is an a -c voltage, with no do 
component, the square wave is dis- 
played in the same position on the 
screen of an ac scope as on a d -c 
scope. 

Fig. 3-Pattern and zero level. 

TV 

INSTRUMENT 

CLINIC 

PART 7 

Based on CHALLENGE 
CLINIC demonstrations, this 

new series discusses many 

measurement and test prob- 
lems raised by service techni- 

cians. 

By ROBERT G. MIDDLETON 
Chief Field Engineer, Simpson Electric Co. 

Author of "Pix-O-Fix Troublefinder Guide," 

published by Rinehart & Co.; "TV Trouble- 

shooting & Repc.ir Guidebook," Vols. I & II; 

and co-author (with Alfred A. Gherardi) of 

"How to Use Test Probes," published by 

John F. Rider, Publisher. 

Q. What causes a tilted baseline to ap- 
pear on the scope screen when a 

visual -alignment test set-up is being 
used? 

A. If the base line is level when no 
signal is applied to the scope, the 
trouble is usually due to hum volt- 
age. (See Fig. 4A). 

Q. What causes an elliptical baseline 
to appear? 

A. An elliptical baseline is also caused 
by hum; when there is a phase shift 
between the 60 -cycle horizontal 
sweep voltage in the scope, and the 
60 -cycle hum voltage entering the 
vertical -input circuit, the ellipse ap- 
pears as shown in Fig. 4A. 

Q. Why would the ellipse be distorted? 

A. Such distortion is observed when 
an automatic line -voltage regulating 
transformer is used to power the 
scope; the transformer delivers a 

clipped sine wave. (See Fig. 4B.) 

Fig. 4-Hum voltage effects: 

Q. Why should leakage between tube 
elements be preferably tested with 
ac? 

A. As shown in Fig. 5, the leakage may 
be unidirectional, as if a rectifier were 
in series with the leakage resistance. 
Accordingly, an a -c leakage -resistance 
test is preferred. If an ohmmeter is 

X = Equivalent Rectifier 
R = Equivalent Leakage Resistance 

Fig. 5-Tube leakage paths. 

used, a test should be made with the 
input leads applied both ways. Tube 
checkers commonly make "hot" leak- 
age tests, since the leakage may show 
up only when the heater is ener- 
gized. 

Q. What causes a reproduced square 
[Continued on page 41] 

Fig. 6-Variable square waves. 
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Do you have a vexing problem on the repair of some radio 
or TV set? If so, send it in to the Answer Man, care of 
this magazine. All inquiries acknowledged and answered. 

Note: Only communications with Radio-TV Service Firm letterheads will 
be considered and answered. Please indicate make, model, and chassis 
number of receiver. 

DuMont RA-312-Pix Overload and 
Poor Sync 

Mr. Answerman: 

I have a condition on a new Du 
Mont RA -312 chassis that has me 
stumped. The picture overloads on 
strong signals and there is poor sync 
action with a tendency to pull and tear 
out. In the sound there is some sync 
buzz which disappears when the strong 
signal is removed. I have substituted 
tubes in the age system, if strip and 
front end as well as checked the volt- 
ages, which were found to be normal. 
The trouble is apparently in the age 
circuits but I have been unable to lo- 
cate it. What suggestions do you have 
to help me with this problem. 

Also I am not too sure that I am 
adjusting the age control on this receiver 
correctly. Perhaps this is where I am 
making my mistake. 

J.E. 
Los Angeles, Cal. 

Because of the widely different signal 
levels TV receivers are expected to op- 
erate under, one circuit that has become 
more complicated is that for the Auto- 
matic Gain Control. One of the more 
intricate systems as used in the Du 
Mont RA -312 chassis is shown in Fig. 1. 

The bias voltage applied to the tuner 
age line and first and second if ampli- 
fier tubes in the Du Mont RA -312 is 
proportional to the peak input rf signal. 

This negative voltage is derived from 
two voltage sources, one at the grid of 
the 6BE6 tube and the other developed 
across the video detector load resistor 
as shown in Fig. 1. The negative volt- 
age present at the grid of the 6BE6 tube 

is a function of the peak to average 
voltage and is due to grid rectification 
of the composite video signal. Across 
the video detector load resistor is de- 
veloped a negative voltage that is a 
function of the average level of the 
modulation of the video signal. The 
negative voltage drop across the detector 
load resistor becomes less as the modula- 
tion increases. 

The combination of these two nega- 
tive voltages results in a bias voltage for 
the age line that is directly proportional 
to the peak rf signal applied to the re- 
ceiver. 

The 6AT6 diode circuit provides a 
delay before a negative bias is applied 
to the rf amplifier. This is not a time 
delay but :Weans that a certain level of 
negative voltage must be generated to 
cancel out the existing positive voltage 
before control action will begin. A 
positive voltage is applied to the age line 
that is shorted out by the diode if no 
negative voltage is present to counteract 
it. A negative voltage of equal amount 
to the adjusted positive voltage is re- 
quired before age action will take hold 
and govern the amplification of the rf 
and if stages. 

A switch is provided in the age cir- 
cuit known as the local -distant switch. 
When placed in the distant position 
additional positive voltage is applied to 
the age line which further reduces the 
negative bias voltage so as to obtain 
increased sensitivity for the reception 
of distant stations. 

[Continued on page 42] 

I MEG 
AGC DELAY CONTROL 

235V 

15 MEG 

RF AGC 
VOLTAGE 

AGC 

DIODE CLAMP 
1/2 6AT6 

VIDEO AMP 

18K 

0033 

120K 

15 

330 

18 MEG 

LOCAL 
DISTANCE 
SWITCH 

- I MEG 180K 

IF AGC 
VOLTAGE T22,uF 

COMPOSITE SIGNAL AT 
VIDEO DETECTOR 

1ST SYNC CLIPPER 
68E6 

8 MEG 

470K 

I OO K 

235V 

VIDEO DETECTOR 
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33K 

150K 
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NOISE 
CONTROL 

Fig. I-Partial schematic of Du Mont RA -312 
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Channel Master Coupler 
An entirely new system which 

very efficiently permits the coupling 
of an unlimited number of antennas 
to a single transmission line, has 
been developed by Channel Master 
Corporation, Ellenville, N.Y. It is 
called the SelecTenna Coupling Sys- 
tem. Using this system, it is now 
possible to obtain multi -channel, 
multi -direction TV reception without 
rotators, without switches, and 
without multiple lead-in wires. 

Jensen Display Kit 
A new phono -needle kit now being 

offered to retailers promises almost 
as many advantages to the dealer 
as the number of needles (100) in 
the kit, according to its manufac- 
turer, Jensen Industries. 7333 W. 
Harrison St., Forest Park, Ill. 

The new 711 white leatherette dis- 
play case containing 64 different 
types of needles actually supplies 
the correct needle, through a sub- 
stitution method, for 95°/r of all re- 
tail needle sales. 

CBS Broadband Array 
CBS -Columbia is making available 

to its distributors an antenna spe- 
cially designed to have the broad 
bandwidth needed for color televi- 
sion reception ; the unit maintains a 
flat response within 2 db. across the 
entire UHF and VHF spectrums. It 
offers an average gain of approxi- 
mately 7 db. relative to resonant 
dipoles at UHF and approximately 
3 db. at VHF. For details, write 
CBS -Columbia, 3400 97th Ave., Long 
Island City 1, N.Y. 

Aerovox Ceramic Capacitors 
To provide closer temperature -co- 

efficient tolerances than those nor- 
mally available. the Hi -Q Division 
of Aerovox Corporation, Olean, 
N.Y., announces its Type CNP ce- 
ramic capacitors. A newly developed 
and unique manufacturing process 
insures uniformity of temperature 
coefficient and consequently the ca- 
pacitors can be supplied in close 
temperature -coefficient limits with- 
out individual TC testing. Type CNP 
units are available in a non -insulat- 
ed tubular style 

ATR Shav-Pak 
The ATR Shav-Pak is especially 

designed for operating standard AC 
Electric Shavers in automobiles, 
buses, trucks, boats and planes; it 
plugs into cigarette lighter recep- 
tacle on dash and is small enough 
to be kept in glove compartment, 
and is attractively packaged. Com- 
plete information is available by 
writing the manufacturer, American 
Television and Radio Co., 300 E. 
Fourth Street, St. Paul 1, Minne- 
sota. 

Authorized Multivolter 
Authorized Manufacturing Com- 

pany, 919 Wyckoff Avenue, Brooklyn 
27, New York, has just released 
the Model #301 Multivolter Power 
Supply. Fitting in a pocket, tool box 
or tube caddy, it conveniently pro- 
vides a range of variable DC volt- 
age from minus 135 through 0 to 
plus 135, as well as an AC range of 
0 to 135V. An added feature provides 
one ampere of 6.3 filament voltage 
at separate terminals. 

Astatic Convertible Microphone 
The newest addition to The Astatic 

Corporation's microphone line is a 
new design of the convertible hand 
and desk stand type. Exceptional 
performance quality is claimed for 
the new Astatic unit, which is being 
produced in both crystal and ceramic 
versions. Both have excellent fre- 
quency range: the Model M302, 
crystal, 30 to 10,000 c.p.s., with flat 
response; the Model M301, ceramic, 
30 to 8,000 c.p.s., with slightly rising 
characteristics in the medium range. 

"Precision" Signal Generator 
Precision Apparatus5Co., Inc., 92- 

97 Horace Harding, Elmhurst, N.Y., 
announces a new basic test instru- 
ment, the Model E-300 Sine -Square 
Wave Signal Generator, covering 
the audio -video range, which pro- 
vides accurate sine and square wave 
signals for direct performance, 
efficient testing. Because sine -square 
wave testing is a most reliable in- 
dicator of frequency response, phase 
shift, amplitude distortion, etc., 
analysis with the Model E-300 
streamlines amplifier test procedure. 

Concert -Line Mike 
Shure Brothers, Inc., 225 W. 

Huron Street, Chicago 10, Ill., an- 
nounce their new Model "333" High 
Fidelity Studio Microphone, which 
is a uni -directional microphone 
which has (1) extended frequency 
response: 30-15.000 c.p.s., plus or 
minus 2 'F, db; (2) the world-famous, 
patented "Uniphase" system; (3) 
small size, slim design, matchless 
beauty. The "333" is recommended 
for professionals and hi-fi enthusi- 
asts who demand the highest quality 
for their recordings in the home. 

Sonotone LP Cartridge 
A new single -needle, high-fidelity 

ceramic cartridge is announced by 
Sonotone Corporation, Elmsford, 
N.Y. Known as the IP, this new 
cartridge features high compliance 
and an extended frequency response. 
It is available in two versions-one 
for fine groove records (33's and 
45's) and the other for standard 
groove records (78's). The IP does 
not require either equalizers or pre- 
amplifiers and is unaffected by 
moisture or temperature. 
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CORRECTION NOTICE 
On page 58 of the Oct. '54 issue of 

RTSD the new Tung -Sol Tube Char- 
acteristics Manual should have been 
listed as being available only through 
Tung -Sol distributors at a price of 
seventy-five cents. 

ASSOCIATION NEWS 
[from page 6] 

National Electronic Technicians & 
Service Dealers Associations (N. Y.) 

The necessity of having an impartial 
board, composed of various segments of 
the service industry, Government and 
public, to examine applicants for licenses 
and issue licenses would he primary 
requisite for a good license hill. 

This opinion was generally agreed 
upon at a meeting in New York of the 
National Electronic Technicians and 
Service Dealers Associations. The meet- 
ing was attended by delegates represent- 
ing associations in New York, Pennsyl- 
vania and New Jersey. 

Joseph Forman, association counsel, 
gave a review of the licensing bill pend- 
ing in New York City and some of the 
problems that confronted the formation 
of the bill. 

Radio TV Guild of L. I. (N. Y.) 
The following men were chosen to 

be our officers for the coming year: Mur- 
ray Barlowe, President; Jim Lyons, Vice 
President; Chris Stratigos, Correspond- 
ing Secretary; Bob Henderson, Record- 
ing Secretary; Jim Thornton, Treasurer; 
George Volkens, Sergeant at Arms. The 
three Trustees elected for Nassau were 
Art Cyr. Jack Wheaton. and Ralph 
Raynor. The five Trustees elected for 
Queens were Chet Amble, Jim Clifford, 
Pristas, Henry Rogers and Len Silver- 
man. The five Trustees elected for Suf- 
folk were George Knoldl, Sam Margolis, 
II. McDonald, Gerry Rawlins and Fred 
Strickland. 

TISA-Denver Elects 
Newly reorganized group reelects 

Robert A. Miller. President; Tom 
Sampson, Secretary; Angelo Guseman, 
Andy Andrews, Wayne Young, Bill 
Dwinelle, Dick Sebaugh, and George 
Kelso, directors. Nos' boast 35 members 
in Denver locale. 

INSTRUMENT CLINIC 
[from page 34] 

wave to vary in width across the 
scope screen? 

A. The variation (shown in Fig. 6) is 

the result of deflection non -linearity 
in the horizontal sweep system of the 
scope. 

$36.00 including 4 -drawer 
metal cabinet 

Time -saving workbench kit 
of 200 new Centralab 
Molded Disc Capacitors 

Centralab Metal Kit MDK-200 
provides comprehensive assortment of 
31 most generally used values 
You don't have to delay a job until you get the right 
ceramic disc capacitor - because you always have the 
right one handy in this MDK-200 selection of 31 
popular types. 

It's easy to find just what you're looking for. All 
capacitors are packed five to a polyethelene envelope - 
with values, part numbers, and ratings clearly shown. 

This gives you another good reason to use Centralab 
Molded Discs on all bypass, coupling, and general 
applications. You save time and money - your customer 
gets premium performance. 

Call your Centralab distributor and have him deliver 
a Centralab MDK-200 Kit today. And send coupon 
for Centralab Catalog No. 29. 

Only Centralab Type MD Molded Discs 
provide all these and other advantages 

Lead strength 
greater than the 

breaking strength 
of the wire itself. 

The only truly 
insulated ceramic 

capacitor - 
2500 V D C. 

breakdown to ground. 

Electrical 
properties constant 

to 3,000 
megacycles. 

Insulation 
resistance of 

molding, 300,000 
megohms. 

ab 
e 

A DIVISION OF GLOBE-UNION Inc. 
944A E. Keefe Ave., Milwaukee 1, Wisconsin 

Send me Centralab Catalog No. 29. 

Fungus -proof. 
Unaffected by 

ozone, salt water, 
or solvent at room 
temperature. Will 

not become brittle 
at -55° C. 

Moisture 
absorption, 

.005% or less. 

Name........... 

Company. 

Address..... 

City........_........._..._ ................................... ...._........_.._.............. Zone.............State..._..._.... _ 

0-555 
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Smart Servicemen 
Are Modernizing Current TV Sets 

And... 

Pukeao0 
cuu 

4 

By Using 

COW/MOM C&s(s CC -i 
And... 

...The Only Truly 
Universal Plug -Ins Replacement 

Rectifier That Can Also Be 
Bolted And Soldered 

* PATENT APPLIED FOR 

Get a copy of the latest Selenium Rectifier 
Replacement Guide from your distributor 

a rkes 
RECTIFIER DIVISION 

a rz I a n 415 N. COLLEGE. DEPT. BI, BLOOMINGTON, IND. 

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad. Auriema, Inc., New York City 

ANSWERMAN 
[from page 39] 

The adjustments in this circuit are 
not involved and can be examined be- 
fore preceding to other checks. The agc 
delay control usually has to be touched 
only after the replacement of a tube 
and even then not very frequently. 

Select the strongest station to be re- 
ceived. Starting at full counter -clock- 
wise position rotate the delay agc con- 
trol clockwise until the picture over- 
drives with resultant poor sync lock -in 
and buzz in the sound. Just before this 
overload occurs is the proper position 
for this control setting. It is adjusted 
on the strongest channel to be received 
in all cases. 

Once the agc delay control has been 
set up the noise control can be touched 
up if it is suspected of being out of the 
proper setting. The noise control is 
positioned so that noise pulses do not 
disturb the deflection oscillators. 

After setting up the age delay and 
noise controls, if the receiver is not 
performing normally, or more particu- 
larly, if it is not possible to easily ad- 
just the agc delay control it would be 
desirable to determine if the .0033 µf 
condenser is leaking. Measure the volt- 
age drop across the 1.8 megohm grid 
leak resistor with the 6BE6 tube re- 
moved. If a voltage is found to exist 
across this resistor it is the result of cur- 
rent through it and the only way this 
can result is for the .0033 µf condenser 
to be leaking. 

If the circuit continues to overload 
check the if transformers to determine 
if one of them is shorted primary to 
secondary. 

Of course one of the best checks on 
an agc system that can be made is to use 
a bias box and determine if the circuits 
will operate normally when sufficient 
nealtive voltage -is applied. This has 
been previously discussed in the May 
1954 issue. 

Further Information On 
Muntz 21" -Arcing 

A number of our readers have written 
in with regard to the item which ap- 
peared in the November issue on the 
above set. Their concensus is that high 
voltage arcing is caused by a breakdown 
of the stand-off insulator for the 1B3 
socket. Properly cleaning this stand- 
off should remedy the above condition. 
If this doesn't help, replacement is neces- 
sary. 

Thanks to all of you fellows who took 
the trouble to write us on this score. We 
most certainly welcome further corres- 
pondence of this nature for we certainly 
don't know all the answers. 
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WORK BENCH 
[from page 23] 

boost voltage which was obviously di- 
minished by the defective R270, is 
naturally the plate voltage for the 
6B06, horizontal output tube. If it is 

lowered due to a defect of this kind it 
would naturally cause the insufficient 
width and poor high voltage. 

PIX TUBE 
TESTER 

[ f roni page 24] 

dications are shown and interpreted in 
Table 1. After the tube has been al- 
lowed to warm up, the indications for 
a normal tube would be an unlit H 
bulb, and half lit G-1 and G-2 bulbs. 
Since the H neon bulb is situated be- 
tween heater and cathode, no light 
means that the circuit between these 
two elements is open, a condition which 
is desirable. The G-1 neon bulb is lo- 
cated between cathode and control grid. 
If no shorts exist between these two 
elements, only one side of the neon 
indicator will light up. If a complete 
short exists, both sides of the neon bulb 
will light up. And if the grid circuit 
is open, permitting no grid current to 
How, the G-1 indicator will remain un- 
lit. The same arrangement is employed 
with the G-2 bulb and its indications 
carry the same significance. 

Note the simplicity that is obtained 
by using neon bulbs as indicators. By 
reading the three lights and comparing 
them, you immediately uncover any 
open connections or any short circuits 
between tube elements, and further- 
more determine which elements are af- 
fected. 

If a tube shows no open connections 
or no shorts, the testing procedure con- 
tinues to the emission check. If a short 
does exist in the tube, the emission 
test is skipped and the procedure for 
removing shorts is instigated. 

Emission Test 
The emission test is simple and 

straightforward. The selector switch is 
rotated to the Emission position and 
then an Emission pushbutton is de- 
pressed. If the meter reads over 300 
microamperes, the tube is good. The 
customer can see the meter pointer on 
"Good" at 300 microamperes or more. 
If the emission is low, tube regenera- 
tion is in order. More on this in a 
moment. 

A second test in the Emission posi- 
tion for tubes which meet the minimum 

[Continued on page 46] 

You can frÉM/R 

PICTURE TUBES 
eh?* in your own Mop 

X27900 

with the sensational new 

RAYTRONIC CATHODE BEAMER 

Only Instrument of its Kind-The Cathode Beamer not only 
thoroughly tests every TV kinescope, but really repairs many faults. 
It reactivates tubes by exclusive Cathode Sweeping, restoring emission, 
and greatly increasing picture brilliance and contrast. It burns off 

shorts, even those tough ones between Cathode arid Grid. It welds 
broken Cathode Tabs. It expands the grid of old tubes allowing them 
to produce a satisfactory picture once again. And, all these repair pro- 
cedures are done with skill quickly acquired right in your own shop. 

Service Dealers Report Good Profits-Here is one instrument 
that actually pays for itself, and in only a few weeks. Dealers save their 
customers big tube replacement costs, yet make a good profit on al- 

most every service job. And, customers are mighty pleased with the 
results. The Cathode Beamer has been thoroughly tested in actual serv- 
ice work and is endorsed by set manufacturers. 

See the Cathode Beamer at your distributor's today. Or write 

RAYTRONIC LABORATORIES, INC. 
r 9701 READING ROAD CINCINNATI 15, OHIO 
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"SATISFIED CUSTOMERS - 
NOT CALL BACKS . 

That's right. I rarely get a complaint 

callback when I've used Tung -Sol Tubes. 

That makes for a lot of happy customers. 
I've found Tung-Sol's regular line of 
tubes more uniform and more depend- 
able than the so-called 'super' grades 
of tubes. 

TUNG-SOL® 
dependable 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 

Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver, 
Detroit, Newark, Seattle. 

Trade 
Flashes 

Construction of a large electronics laboratory for engi- 
neering and research, to cost nearly $1,500,000, began on 

Monday, November 29th, in Wayland, Mass., 20 mites from 
Boston, according to Charles F. Adams, Jr., president of 

Raytheon Manufacturing Company. Grading of the 73 -acre 
site has been under way throughout most of the summer. 
The contract has been let to Vappi and Company, Inc., of 
Boston, who were lowest bidders for the project. The 

building will have approximately 150,000 square feet of 
floor area. 

700 radio -and -electronic firms will exhibit in the 1955 
Radio Engineering Show, a gain of 16% over 1954. This 
expansion, which is needed to keep pace with the growing 
radio industry has been made possible, says William C. 
Copp, Exhibits Manager, by the addition of exhibits in the 
Kingsbridge Palace, a large skating rink on Jerome Avenue, 
two -tenths of a mile south of the Kingsbriclge Armory. Dates 
are March 21 to 24. IRE has scheduled its 1956 Convention 
in the New York Coliseum and has booked its entire facili- 
ties. It is the first definite booking for the gigantic four 
floored exhibition hall scheduled for completion lllarch 1, 

1956. 

An outstanding jobber educational program is in prog- 
ress through SREPCO's Fall Color TV School. The 12 -week 
course includes material presented in the Summer School 
sessions which was attended by 135 men. New develop- 
ments in preparation to service color equipment are in- 
cluded in the instruction. Louis Sandor is teaching the 
fundamentals of color signal and its application to all 
types of receiving equipment, using color receivers, color 
bar and dot generators, and all modern test equipment 
needed to demonstrate "set-up" and maintenance technique. 

The Armed Forces Communications Association will de- 
vote its annual convention to the vital topic of "Global 
Communications" when it meets, :flay 19 to 21, 1955 at 
the Hotel Commodore, in Neu' York City, according to 
George \V. Bailey, its President. 

In planning for the largest participation ist some years, 
T. L. Bartlett of RCA, 'Exhibits Chairman, says that the 
New York Chapter, which will be the host to the national 
organization, has made provision for approximately 35 manu- 
facturers exhibits in addition to those of the military services. 

A basic schedule of 27,000 Raytheon color television sets 
to be produced before the end of 1955 has been announced 
by Henry F. Argento, vice president and general manager 
of the television and radio operations of the Raytheon 
Manufacturing Company. Argento said 2,000 of the color 
sets will be produced during the remainder of this year. 
They will utilize a 19 -inch three -gun color tube, and will 
sell for $1,095; the schedule calls for 25,000 Raytheon 
color sets, using a 21 inch color tube, to be produced during 
1955. 
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News from RETMA . . . Average weekly production of 

television receivers during October, a four week reporting 

period, was at the highest level on record and unit output 

for the month was second only to five -week September of 

this year . . . On recommendation of the Service Committee 

of RETMA, President Glen McDaniel recently sent a letter to 

Mayor Robert F. Wagner of New York City expressing the 

Association's opposition to the licensing of television set 

servicemen and offering RETMA's assistance in correcting any 

TV service abuses. Calling attention to recent newspaper 

articles concerning actions by the office of the Brooklyn 

District Attorney in investigating fraudulent practices of 

TV servicemen, Mr. McDaniel said the spotlight was turned 

on dishonest practices of a few and inferences were made 

that this may be the operational pattern of many service 

technicians . . . The activities of the Radio -Electronics - 

Television Manufacturers Association in the field of tele- 

vision technician training will be presented in detail during 

the 48th annual convention of the American Vocational 

Association in San Francisco Dec. 3-7 . . . Latest RETMA 

dealer -census figures indicate that in less than two years, 

the number of retail radio and television dealers in the 

country increased by nearly 12,000. 

S. N. Shure, president of Shure Brothers, Inc., manu- 

facturers of microphones and acoustic devices, has an- 

nounced plans to begin construction of a modern, one-story 

plant in Evanston, Illinois, a suburb of Chicago. The new 

building, occupying 80,000 sq. ft. (on industrial property 

covering 220,000 sq. ft. for future expansion), will serve 

as the new home for the entire Shure organization. It is 

expected the plant will be completed in the spring of 1956. 

Color -television service meetings have been conducted 

by Simpson Electric Company in the Los Angeles area and 

Arizona. The meetings are primarily of the demonstration 
type, in which a color -TV chassis and suitable test equip- 

ment are set up in the meeting hall, and correct methods 

of testing shown. The new Chromatic Probe and Chromatic 
Amplifier are among the testing devices which are used, 

and technicians are instructed in proper methods of check- 

ing chrominance circuits with the new devices. 

Developments in color TV throughout the nation: RCA's 
21 -inch, three -gun shadow mask type picture tube is now 
in production at that company's Lancaster, Pa. plant, and is 

being made commercially available to TV set manufacturers 
... Motorola's production record for 1954 has approached 
10,000 units ... Manufacturers claim that two main factors 
inhibiting sales of color sets are the high price of the indi- 
vidual sets and lack of programming . . . Motorola -Phila- 
delphia is offering their 19 -inch color TV receiver on a 

free -trial, free -installation basis to commercial establishments 
. . . Seymour Mintz, president of CBS -Columbia, pus- 
portedly predicts industry will standardize on 22 -inch rec- 

tangular tube size, rendering the 21 -inch size obsolete be- 
cause of its essentially round configuration. 

A new Admiral 17 -inch table model television receiver 
containing "printed circuits" equivalent to over one-half of 
all normally exposed wiring, has been announced by Stanley 
Lundy, vice -president -sales, Canadian Admiral Corporation. 

This compact, lightweight set, "The Traveller," Model 
T1802X, weighs only 51 pounds, about 40% lighter than 
Admiral's previous 17 -inch model. It features the new verti- 
cal "Printed" Robot chassis with full tube complement re- 

cently introduced by Admiral in 21 -inch table models, and 
uses a shorter -length 90° deflection 17 inch tube. 

"SATISFIED? I SURE AM! " 

I don't knew anything about tubes, but 

I do know that the serviceman used 

Tung -Sol Tubes to fix my set and now it 

works as well as the day I got it. 

TUNG-SOL® 
dependable 

TUBES -DIAL LAMPS 
TUNG-SOL makes All -Glass Sealed Beam Lamps, MIniature Lamps, Signal 

Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes 

and Semiconduc or Products. 
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They're new... 
and go in fast! 

Centralab 
Snap -Tite* 
Replacement 
Controls 
75e at your distributor 
suggested list price 

1111 

11111 

Speed servicing of "hidden" 
or rear -end TV volume controls 

Two fingers are all you need 
to install a Snap -Tite. Just 
push it into the chassis 
mounting hole - it snaps 
into place. 

You need no tools - no 
nuts, lock -washers, or 
other hardware. 

Six spring clips grip panel 
for positive, non -twisting 
mounting. 

Shaft is molded, high 
strength polystyrene, fin- 
gertip knurled and slotted 
for screw -driver adjust- 
ment. Extends Yz " from 
face of mounting surface. 

Snap -Tite replaces any 
"short -shaft" standard con- 
trol - and, at 450 suggested 
net, costs you about 350 less! 
You have less stock to carry - ten values replace 75% of 
current rear -end TV controls. 

Order a supply of Centralab Snap - 
Tite Replacement Controls today 
from your Centralab distributor. 

Send coupon for new Centralab 
Catalog No. 29 describing this 
and other new Centralab devel- 
opments. 

*Trademark 

TEAR OUT COUPON AND MAIL TODAY! --- 
CENTRALAB, A Division of Globe -Union Inc. 

944-A E. Keefe Avenue, Milwaukee 1, Wis. 

Send me new 
Centralab Catalog No. 29 

Name 

Company 

Address 

City Zone State 
B -3454-A 

[from page 43] 
requirements of 300 microamperes con- 
cerns the cut-off characteristic of the 
tube. This is important because it is 
directly related to the contrast range of 
the screen. The lower the bias voltage 
needed to cut a tube off, the better 
will be the contrast of a picture on that 
screen. 

Here is how the test is performed. 
With the selector switch in the Emission 
position, the Cut-off control is rotated 
until the meter reads O microamperes. 
If this is achieved with the Cut-off 
control pointer within the "good" 
range, then the cut-off characteristics 
of the tube is good. If the cut-off read- 
ing is higher (the pointer is to the 
left of the "good" position of the scale), 
the tube may still be usable if its emis- 
sion current is exceptionally high. How- 
ever, if the emission current is near 
300 microamperes or below and the 
cut-off control does not fall within the 
good" ranee, the tube is bad. 

Additional Instrument Functions 
Three of the most important func- 

tions of the Cathode Rejuvenator Tes- 
ter is removing inter -element shorts, 
repairing open elements and restoring 
emission. Let us consider how each is 
accomplished. 

Removing Inter -Element Shorts: 
Put Selector switch in the Dynamic 

Intensifier -Lo position. Press the Dy- 
namic Intensifier -Lo button for 1 or 2 
seconds. An arc should develop between 
the shorted elements and if successful, 
you should be able to burn out the 
short with this arc. After each attempt 
at removing shorts, the tube is tested 
for shorts. In attempting to repair the 
tube, if the arc does not burn out the 
short in the Dynamic Intensifier -Lo 
position, an Intensifier-Med position is 
available and if necessary, a still more 
powerful Dynamic Intensifier -Hi posi- 
tion. There will be some cases which 
will not respond to any of these treat- 
ments and for these tubes nothing can 
be done. But many will respond and 
if tube emission is good, you have a tube 
which is practically as good as new. 

Repairing Open Elements: 
If the continuity test shows an open 

GI or G2, the probable cause is a bad 
solder connection at the base pins. For 
an open G1, try soldering pin 2, and 
for an open G2, try soldering pin 10. 

If the continuity test shows an open 
cathode, it may actually be a break in 
the weld between the cathode and its 
connecting tab, or very weak emission 
from the cathode. First try restoring 
emission. If that does not work, you 
can attempt to weld the cathode tab 
as follows: Turn the Selector switch to 
the Dynamic Intensifier -Hi position. 
With the non-metallic handle of a screw 
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CRRE 
RCT 

REPLACEMENT T CUIDE 

*C R 

TRIAD'S *CORRECT 

REPLACEMENT 

TV GUIDE TV -55 

Triad's new TV Guide is available 

now. It is a complete up-to-date 

catalog of Triad's *Correct 
Replacement TV Transformers, 

exhaustively checked for accur- 

acy. Your jobber has copies of 

TV -55 in stock... or write us 

direct. 

*Correct Replacement (*CR) 

transformers are mechanically 

correct and electrically correct 
ruggedized versions of original 

manufacturers' items built to 

give a longer more satisfactory 
life. 

Triad *CR Transformers are 
listed in Sam's Photofact fold- 

ers & Counter Facts and Riders 

Replacement Parts List. 

O 
o 
O 

O 

o 
O 
O 

O 
O 

O 
O 
O 
O 

f 
a 
0 
b 
O 
O 
Q 
O 
O 
O 
0 
O 
O 
O 
O 
O 
O 30084 CIO Oer',000 

tE, 

411 
TRANSFORMER CORP. 1 4055 Redwood Ave., Venice, Calif. 
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What Magazines Do 

Servicemen Subscribe To 

Many magazines claim they reach radio -TV -electronic servicemen. Only three, by being 

members of an accredited circulation audit bureau, prove without question, just what cov- 

erage they really have. 

These are the facts! All of the circulation figures shown herein are the actual A.B.C. or 

B.P.A. audited circulation figures which are now current -and represent the true circula- 

tion each respective magazine provided its advertisers between January and June 1954. 

Classification 

la Radio, TV or Electronic Independent Service Firms 

Service 
Dealer 

26,717 

Service 

25,335 

Technician 

14,861 

l b Service Managers Employed by Above Firms 300 289 84 

1c Technicians Employed by Above Firms 3,077 2,076 1,345 

Total 30,094 27,700* 16,290* 

2a Retailers With Radio, TV Service Departments 18,741 3,274 10,396 

2b Service Managers Employed by Above Firms 628 510 1,001 

2c Technicians Employed by Above Firms 2,551 1,297 2,969 

Total 21,920 5,081 14,366 

3a Part -Time Servicemen 1,282 * 

3b Firms Doing Electronics Industrial Servicing Only 1,095 * * 

Grand Total "Service Category" or "Effective Circulation" 54,656f 32,781 30,656 

4 Distributors 1,547 742 1,188 

5 All Other Distribution Combined 9,768 17,681 18,084 

Total Average Monthly Distribution Jan. -June 1954 65,706 51,204 49,928 

*Both "Service" and "Technician" include their Industrial Electronic Service Firm and Part-time Serviceman coverage in with those shown as 

classifications la, lb and le whereas "Service Dealer" shows them as separate entities. 

¡33,084 of this 54,656 "effective circulation" is PAID. 

Now you have proof positive that "Service Dealer" has more paid subscribers amongst and reaches every 

month more radio -TV service firm owners -more retailers having service departments and more industrial 

electronic service firms than any other publication -and at much lower advertising cost per thousand 

readers. (Incidentally, effective January 1955 the average monthly circulation of "Service Dealer" will 

exceed 70,000.) 

That's why in 1955 -and the years ahead -more of the leading tube, parts, instrument and accessory 

manufacturers will advertise more dominantly in "Service Dealer" than in any other service field publica- 

tion ... to keep more of the nation's servicemen informed of their new products and the merits of their 

lines. 

RADIO -TELEVISION wer D-pubed y COR 
and Los Angeles 
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NEVER BEFORE 
A BOOK LIKE THIS! 

"TV 
Servicing 

Time -Savers" 
by Milton S. Kiver 

TV 
SERVICING 51 

VALUABLE 
TIME -SAVING 
TECHNIQUES 

ONLY 

$150 
ramonaleal 

Another time -saving, profit -building 
Kiver book! Handily organized in 5 quick -reference 
sections packed with the following5l time -saving tips: 
SEC.1: 1. Getting the most from a TV set. 2. Service 
guideposts. 3. Signal polarity. 4. Narrow picture 
causes and cures. 5. Tracing source of hum. 6. In- 
ternal arcing of capacitors. 7. Servicing germanium 
diode circuits. 8. Preventing shock. 
SEC. 2: 9. TV tuner servicing. 10. Increasing tuner 
sensitivity. 11. Video I.F. servicing. 12. Video de- 
tectors. 13. FM sound detectors. 14. Checking in- 
terlace. 15. Defective wave -shaping network. 16. 
Vertical retrace blanking. 17. Vertical deflection 
troubles. 18. Reducing horizontal foldover. 19. Cur- 
ing "Christmas -tree" effect. 20. Checking ringing 
coil. 21. Checking multivibrator operation. 22. 
Horizontal deflection coil check. 23. Horizontal out- 
put transformer check. 24. Replacing picture tubes. 
25. Unshielded picture tubes. 26. Safety glass re- 
moval. 27. Picture tube condensation. 28. Ion traps. 
SEC. 3: 29. Tracing horizontal line displacement. 
30. Scope modification for 120 cycle sync. 31. Syn- 
chronizing the scope. 32. Tester coupling methods. 
33. Alignment tools. 34. Alignment trouble. 35. 
Touchup alignment. 
SEC. 4: 36. Jumpers. 37. Extension cables. 38. Cod- 
ing cables and leads. 39. Panel knob rejuvenation. 
40. Removing tube socket rivets. 41. Knurled knobs. 
42. About tube cartons. 43. Knob retaining springs. 
44. Carrying dolly. 45. Trouble -shooting light. 46. 
Substitution box. 

SEC. 3: 47. Uses for old tubes. 48. Measuring power 
consumption. 49. Antenna pointers. 50. Curing 
corona problems. 51. Eliminating BC interference. 
124 fact -packed pages; handy 535 x 8" size. The 
book for everyone in TV Servicing! 

ORDER JC-1 $150 
Only 

ORDER 
TODAY 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2209 East 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

enclosed. Send copy(ies) of "TV Servicing 
Time -Savers" (JC-1, $1.50) 

Name 

Address. 

City Zone State..... 
(Outside U.S.A. priced slightly higher) L- 

driver, tap lightly on the neck of the 
tube. Watch carefully as You press the 
Dynamic Intensifier button for a few 
seconds. If the weld takes, you will 
see a bright flash. Then the tube is 
tested for continuity. If the continuity 
is good, the tube is checked for emis- 
sion. 

Restoring Emission: 

Reactivation of the cathode of a pic- 
ture tube is one of the most important 
applications of this instrument. Investi- 
gations during the design of the instru- 
ment revealed that optimum results 
are obtained when reactivation is car- 
ried out in graded steps. Thus, for the 
initial charge, the Selector switch is 
set to the Dynamic Intensifier -Lo posi- 
tion. Then the Dynamic Intensifier 
button is pressed momentarily. After 
the tube has been treated in this posi- 
tion, its Emission is carefully checked. 
If the emission current is over 300 
microamperes, the rejuvenation of this 
picture tube has been satisfactorily com- 
pleted. 

It may be that a still greater charge is 
required to bring the tube back to the 
desired emission range. For this there 
are two additional Dynamic Intensifier 
positions available, each stronger than 
the first. In one of these two positions 
the majority of low emission cathodes 
will be reactivated to a useful level. 
However, there will admittedly be some 
instances where nothing the instrument 
does will cause the tube to return to 
normal. In those cases the tube is 
useless. 

Life Test Function of Tester 

A unique feature of this cathode Re- 
juvenator Tester is its ability to indicate 
the approximate life expectancy of pic- 
ture tubes. This particular test is based 
on the mass of the emitting material 
that is in the cathode and also on the 
amount of gas present in the tube. The 
instrument is so designed that the life 
of a picture tube is directly proportional 
to the manner in which the needle falls 
to zero when the Life Test push button 
is depressed. If the meter reading falls 
rapidly to zero, there is either a con- 
siderable amount of gas in the tube or 
there is only a small mass of active 
emitting surface left. In either case, the 
expected life of the tube is quite short. 
On the other hand, a momentary pause 
and then a slow descent of the needle 
will indicate a fairly long life. A service- 
man, by practicing on several new and 
several gassy tubes, will soon be able to 
determine with a fair amount of ac- 
curacy which tubes have a long useful 
life and which can be expected to die 
out shortly. Here is a valuable piece of 
information, both to the technician and 
the customer. 

.T/e% 
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INTERFERENCE 
`from page 20] 

aerial lead or others under the dash- 
board brings about an increase or de- 
crease in the interference it is advisable 
to investigate all leads that can cause 
such a change, particularly the antenna 
lead terminal Which should be checked 
for a poor or open connection. 

There are other components in the 
receiver itself which if defective can 
give rise to ignition interference as de- 
scribed above. The following discus- 
sion will show how this is brought 
about. From Fig. 5 it can be seen that 
the aerial and lead-in are designed as a 

definite part of the rf tuned circuit. This 
also includes the lead-in cable. The lat- 
ter has a specified dimension that is part 
of the total input capacitance and in- 
ductance. In fact, the type of cable 
used and its inherent capacitances and 
inductances should he as originally de- 
signed for best alignment of the if stage. 

Coing one step further it might be 
pointed out that noise pickup often can 
he reduced if the antenna stage is prop- 
erly aligned. The auto radio is designed 
by most car manufacturers to have the 
aerial fully extended when the rf stage 
is aligned. However, it is generally 
possible to touch up the aerial trimmer 
with the aerial collapsed; but maximum 
sensitivity cannot he obtained under 
these conditions. Therefore, when 
aligning the antenna stage he sure to 
align the receiver with the antenna ex- 
tended to a length generally used by 
the customer. 

In Fig. S, Ca is shown as the added 
capacitance of the dipole antenna, and 
Cg the capacitance of the lead-in. Coils, 
i a and Lb (usually 3 microhenrv) in 
conjunction with the condenser Ch 
comprise an ignition noise filter. Ct is 

the aerial trimmer and is also used for 
de blocking purposes to prevent the age 
voltage from appearing on the antenna. 
The tuning coil is Lp, a permeability 
type. All of these components are part 
of the input circuit and can effect the 
tuning and interference filtering. How- 
ever, since La and Lb are very small in 
value it is often possible for these coils 
to have a shorted turn and not ap- 
preciably reduce the rf sensitivity. This 
would permit ignition noise to pass into 
the if circuits and then onto the mixer 
circuit. Ch and Cv arc components that 
should not he overlooked when looking 
for trouble in this circuit. 

The filter chokes as shown in Fig. 5 

are designed to he effective at the if 
frequencies that the ignition system 
produce. The best check of these choke 
coils is to substitute a proper replace- 
ment part. Service literature usually 
provides resistance values for the rf 
chokes. However, because of consider- 

ew PORTABLE 

DOUBLE -DUTY 

Size only 11"x71 2"x5" 

Spots the Trouble and Quickly Corrects 
it-without removing tube from set! 

Now it's easy to save thousands of 
weak and inoperative TV picture 
tubes. As much as 80% of the troubles 
which arise in picture tubes may easily 
be repaired with the CRT. This amaz- 
ing portable instrument creates new 
profitable picture tube repair business. 
Saves servicing time, speeds work. 
Assures more satisfied customers. 
Eliminates tube transportation. Saves 
money on trade-in reconditioning. 
And at such low cost, the CRT quickly 
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big profits for TV service -dealers. 

Write or Wire for Full Facts 
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and Brightness 

REMOVES Shorts 

REPAIRS Open Circuits 

Less than one foot long. 
Weighs only five pounds. 

B&K MFG. CO. 3731 N. Southport Chicago 13, Illinois 

ing allowable tolerance of these chokes 
and the inaccuracies of most ohmmeters 
at low resistances, a resistance check is 
found wanting, and may postpone the 
completion of the repair. Unquestion- 
ably, the best check is to substitute a 

new choke for the suspected one. 
In addition to the above, there are 

other components associated with the 
power or "A" lead that can cause igni- 
tion interference if they fail. Referring 
to Figure 6 we observe a condenser 
known as a spark plate or feed -through 
type because of its construction. This 
condenser is used because other types 
would have too much inductance at 
high Frequencies for this purpose. Asso - 

elated with the condenser we usually 
find a choke coil. The condenser gen- 
erally has one plate, the outside ground 
connection being riveted to the radio 
housing. If this rivet becomes loose 
ignition noise will be heard. The choke 
coil is seldom found to be defective un- 
less too much current has been drawn 
through it. If this happens the insula- 
tion and covering will be visibly charred. 

As pointed out previously one of the 
important tests is to make sure that all 
ground points are fastened securely. If 
there are two chassis snaking up the 
car radio both of them should be bonded 
to the frame of the car as well as to 
each other. 
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A NEW INSTRUMENT 
[from page 16] 

manent. But, since many shorts are 
caused by foreign material within the 
tube envelope it is quite possible that 
new shorts may form at a later date. 

The Cathode Beamer should be a 

welcome addition to many shops, be- 
cause it will enable them to repair sets 
for their customers at much lower costs 
than would be involved in tube replace- 
ment. At the same time the shop can 
make good profits, because the amount 

of time involved in the use of the Cath- 
ode Beamer is relatively slight. From 
the overall viewpoint, the Cathode 
Beamer will not result in fewer picture 
tube sales, since it can only postpone 
rather than eliminate picture tube re- 
placement. The shops now using this 
new instrument are reporting excellent 
results from its use. It is one of many 
pieces of test equipment that actually 
pays for itself. 

LABORATORY DESIGNED for 
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MOSLEY 
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this 300 ohm cable easiest to strip. Available on 

cards in 100 ft. lengths and on spools in 500 ft. 
and 1000 ft. lengths. 

JERSEY SPECIALTY CO. INC. 
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Look For This Carton 

At Your Distributor 

H.O.T. TESTER [froth p. 21] 

Fig. 3 - Resonance indicator. 

sector which has been determined by 
testing a great many makes and models 
of sets. 

Application 
The method of connecting the check- 

er for determining the self -resonant fre- 
quency of the horizontal plate load is 
done by attaching one of the two test 
leads to the TV chassis and the other 
to the primary plate lead going to the 
horizontal amplifier tube plate. The 
frequency control knob is scanned and 
if the eve tube opens in the "FB -OK" 
sector, the coil components can be con- 
sidered to be OK. Should the eve tube 
fail to open at all, it would indicate 
severe transformer loading either in the 
transformer itself, a faulty width coil 
or a faulty yoke. In this case then the 
process of elimination starts. If the 
transformer by itself is OK, the eye 
tube will open in the transformer sec- 
tor. Stock transformers and yokes can 
be checked for inductance by the com- 
parison method. With the "Selector" 
switch in the "yoke" position, the ap- 
proximate inductance range is from 
5 trth to 250 mh. 50 mh will read on 
the dotted line separating the trans- 
former and yoke sector. The "Selector" 
switch connects a 270 µµf capacitor 
across the output jacks in "yoke" posi- 
tion. 

By knowing that the flyback resonant 
frequency is correct, it also verifies 
transformer and yoke matching. This in - 

Fig. 4 - How coils are connected. 
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formation is especially useful when in- 
stalling replacement flyback transform- 
ers. 

Other inductances can be checked by 
the comparison method by adding a 
fixed capacitor across the coil under 
test so that the combination will tune 
within the frequency limits of the 
checker. (Note: This capacitor should 
be ten times or larger than the dis- 
tributed capacity to minimize error.) 
Example: To check a ringing coil, place 
a .001 or .002 µ f capacitor across the 
coil to make it resonant in the upper 
part of the transformer sector. The TV 
technician is always on the lookout for 
a good time saver and in all sincerity a 

good coil checking device will be wel- 
comed on his bench. 

COLOR 
[from page 12] 

sidered in the analysis, any color or 
combination of colors chosen would 
produce the same results. 

To help the reader visualize the 
demodulation process of the I and Q 
color signals (that make up the red bar 
under discussion) along a pair of I and 
Q references axes Fig. 11 is provided. 
Here we see a pair of correctly phased 
I and Q reference voltages which have 
been produced by the local 3.58 me 
oscillator. Notice that the incoming 

I CORRCT 
I PHASE 

CORRECT 
L PHASE 

CORRECT 

INCOR1RECr 

COLOR AVRIr 
SYNC R.n( 

COLOR SIGNAL HAS ^ERUTE PHASE ANO 
-'ANPLIruCE WITH RESPECT m COLOR AIRS?' 
SYNC PHA, 

I CORRECT 
O PHASE 

PaECT 

CORREOr 
I PHASE OF 

LOCAL, 
CENERSTIA 
!AMC 2,0 

Fig. I I - If locally generated 3.58 
Fttc signal phase is correct, the com- 
ponent values of I and Q taken off 
the incoming signal will also be cor- 
rect (as shown in heavy lines). If 
3.58 inc signal phase is incorrect, the 
component values of I and Q will be 

incorrect. 

signal develops I and Q components 
along the locally generated demodu- 
lating axes, these components being 
the original I and Q signals developed 
at the transmitter. 

On the other hand incorrectly phased 
locally generated reference axes pro- 
duce incorrect values of I and Q. This 
naturally results in the production of 
incorrect colors as seen on the picture 
tube screen. 
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only #24. 

callv generated 3.58 inc oscillator have 
the phase shown in Fig. 12. Notice 
that the in -phase signal lies along an 

R -Y axis, and the quadrature referent, 
phase lies along. a B -Y axis. The in- 

coming signal. I, 0.645V, will then 
be processed so that a correct R -Y 

component is demodulated on the R -Y 

axis of the local oscillator, and a B -Y 

component is demodulated on the B -Y 

axis of the local oscillator. 

R -Y 

AIN -PHASE PHASE 
OF LOCAL 

3.58 MC. OSC. 

R=.645V -- R -Y COMPONENT 
=.63V 

13.Y 

I 
QUADRATURE 

COLOR I 
PHASE OF 

BURST I LOCAL 3.58 MC. 

SYNC PHASE I OSC. 

B -Y 
B -Y - 

COMPONENT 
= -0.15 V 

Fig. 12 - Demodulation of red color 
signal in an R -Y B -Y system. 

\V.e are now ready to analyze the 
progress of the color signals developed 
along the R -Y and B -Y axes. This 
analysis is made with the aid of the 
simplified block diagram of a color - 
difference system as shown in Fig. 13. 

Referring again to Fig. 12, we ob- 
serve that R = 0.645V. It can easily 
be shown mathematically that its com- 
ponent along the R -Y axis is equal to 

0.63V. This voltage appears at the out- 
put of the R -Y demodulator. 

Similarly, the B -Y component of the 
color signal is -0.15V. This value ap- 
pears at the output of the B -Y de- 
modulator. 

Fig. 13 - Block diagram of an R -Y/ 
B -Y demodulation system. 

It should be recalled at this time 
that the original R -Y signal at the 
transmitter was compressed, that is, it 
was divided by 1.14, and the B -Y signal 
likewise divided by 2.03. This was 
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done in order to prevent overmodula- 
tion of the rf carrier on certain colors.* 
In order to restore the color -difference 
signal to their original relative values 
we process them at the receiver by mul- 
tiplying the received R -Y signal by 1.14, 
and the B -Y signal by 2.03. This is 

done by suitable adjustments of the cir- 
cuit constants in the respective color - 
difference amplifiers shown in Fig. 13. 

The new B -Y signal now becomes: 
B -Y = -0.15 x 2.03 = -0.3V 

Similarly, the new R -Y signal becomes: 

R -Y = 0.63 x 1.14 = 0.7V 

At this point the G -Y signal may be ob- 
tained by mixing the following amounts 
of B -Y and G -Y (see Table 1, (12). 

G -Y = -0.51(R-Y) -0.19(B-Y) 
= -0.51 x 0.7 -0.19(-0.3) 
= -0.357 + 0.057 = -0.3V 

The luminance or Y signal remains 
unchanged in the color -difference sys- 

tem, and is equal to 0.3V. The Y 

signal, added to the various color -dif- 
ference signals produces the following 
results: 

R=(R-Y)+Y=0.7+0.3=1volt 
B=(B-Y)+Y=-0.3+0.3=0 
G=(G-Y)+Y=-0.3+0.3=o 
Thus the correct color signal voltages 
are reproduced at the color picture tube 
grids. 

A question that might arise at this 
point is why the factors, 1/2.03 and 
1/1.14 were not used in the color -dif- 
ference signals derived from I and Q. 
The answer is that the relationships 
given in formulas 6, 7, and 8 of Table 1 

already include these factors. 
In comparing the I/Q and color - 

difference systems we might point out 
the fact that while it is true that the 
higher color video frequencies (0.5 to 
1.5 mc) are not reproduced in a color - 
difference receiver, subjective analysis 
at the present state of the art seems to 

indicate little difference in the view- 
ing acceptance of both systems. It really 
is difficult to distinguish one from the 
other. 

In addition, the elimination of the 
33° tuned phase shift circuit required 
in I/Q demodulation, plus the elimi- 
nation of the I delay line in the I de- 
modulator output, plus the greater gain 
possibility of reduced color frequency 
circuits, plus the possibility of direct 
matrixing of the R-Y/B-Y signals in 
the color picture tube; all these factors 
have contributed toward a definite trend 
to color -difference receivers. 

* RTSD Oct., 1954-"Block Diagram Analysis 
of Color Transmission and Reception"-p. 16 

(Reduced Color Difference Signals) 

[To be continued] 
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With us, the "American Idea" is, by j 

directed effort and applied know-how, 
to continue to lead in bringing 

you electronic products 
of the highest quality. 

Complete line of 
"Full Vision" 
Microphones 

D33 Broadcast 
D-22 Public Address 

Replacement Phonograph 
Cartridges . 

INSIST ON AMERICAN FOR QUALITY 

Send for FREE Catalog 47 

Nte'u.ca t, microphone co. 

370 South Fair Oaks Ave. Pasadena, 1, Calif, 
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REPLACE 

95% 
OF ALL 78 RPM'S 

WITH 
CARTRIDGE 

Turner 
Model AU 

You don't have to stock a variety 
of replacement cartridges with 
Turner's Model AU. Turner engin- 
eering has created this one dual 
voltage, universal cartridge to re- 
place 95% of all 78 rpm cartridges. 
The secret is an externally mount- 
ed condenser - leave it on for 
2.0 volts or lower output - simply 
slip it off for outputs over 2.0 volts. 
And you can count on Turner 
quality throughout. The Model AU 
crystal cartridge tracks perfectly 
for excellent reproduction without 
needle hum or hiss. You can't buy 
a better replacement cartridge 
than Turner's Model AU. 
Model AU 
Universal Replacement Cartridge 

priced right only $4.95 

Model A High Voltage 
Some cartridge as Model AU 
but furnished without condenser. 
List Price $4.45 

Write today for complete details. 

THE TURNER CO. 

937 17th 
Street NE 

Cedar Rapids, 
Iowa 

IN CANADA: Canadian Marconi Company, 
Toronto, Ontario and Branches. 

EXPORT: Ad. Auriema, Inc., 89 Broad Street, 
New York 4, N. Y. 
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Allied Radio Corp. 48 

American Microphone Co 55 

Audel Publishers 56 

B & K Manufacturing Co 49 

Bussmann Manufacturing Co I I 

CBS-Hytron 2 

Centralab 41, 46 

International Resistance Co Cover 2 

Jensen Industries 56 

Jersey Specialty Co 50 

JFD Manufacturing Co 5 

Jontz Manufacturing Co 55 

Mosley Electronics 50 

National Radio Institute I 

Preraice-Hall, Inc 52 

Pyramid Electric Co 17 

Radiart Corporation 13 

Raytheon Manufacturing Co 7 

Raytronic Laboratories, Inc. 43 

RCA Tube Dept Cover 4 

Rider, John F. Publisher 33, 53 

Sams, Howard W. & Co 48 

Sarkes Tarzian, Inc. 42 

Service Instruments Co. 52 

Snyder Manufacturing Co. 53, Cover 3 
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South River Metal Products Co. 48 

Taco 6 

Transvision, Inc. 52 

Triad Transformer Corp. 46 

Trio Manufacturing Company 15 

Tung -Sol Electric, Inc 44, 45 

Turner Company, The 56 

United Catalog Publishers 56 

University Loudspeakers 18 

Walsco Electronics Corp 8 

a s, 

1955 Edition 
for everything in Electronics! 

1440 page MASTER 
Detailed specs 8,500 illus. 
85,000 items Fully indexed 
Full descriptions Wgt. 6 lbs. 

List $6.50 -As low as $1.95 at dstrbs. 
United Catalog Publishers. Inc. 
110 Lafayette St.. N. Y. C. 13 

"Ah, they must have gotten a 
JENSEN NEEDLE" 

ITV 
5 5ERVI(E LRAM 

1i HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

2 VOLS.06 C PAY ONLY$ I Mo. 

AUDELS T.V.-RADIO 
SERVICE LIBRARY- 
Highly Endorsed -1001 
Facts-Over 1552 Pages - 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick -Ups, etc. 

IT PAYS TO KNOW! 
The Basic Principles- 
Construction-Installation - Operation - Repairs - 
Trouble Shooting. Shows 
How to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als-How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes Ultra High Fre- 
quency (U.H.F.)-Valu- 
able for Quick Ready Ref- 

erence & Home Study. Tells How to Solve T.V. 
& Radio Troubles-Answers Your Questions. 

Get this Information for Yourself. 
7 DAY TEST-ASK TO SEE IT! 

MAIL ORDER 
A UDEL, Publishers, 49 W.23 St., N.Y. I0, N.Y 
Mad AUDELS T. V. RADIO SERVICE LIBRARY 2 Vols. $6 on 7 
days tree trial. If O. K. I will remit $1 in 7 days and $1 monthly 
until $6 is paid. Otherwise I will return them. 

Name 

Address 

occ eation 

Employed by SD 
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SNYDER MFG. CO., PHILADELPHIA 40, U.S.A. 
BELLEVUE TUBE MILL, INC., PHILADELPHIA 
SNYDER ANTENN-GINEERS LTD. TORONTO 14, CANADA 

WORLD EXPORT: ROBURN AGENCIES, INC., N.Y. 
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GA 3 t 
ALEX RAD10 1.0:r 

A PLAKAvi`.'ti P 

1701 W :r+ 
ti f ERFORMANCE 

From TV -Deflection and High -Voltage Circuits ... 
Ri74 
25MEC 
VERT.LiN_. 
CONTR. 

+274 

Use RCA Ì( kH;.`... with built-in duality! 

Better performance and longer life 

are built into each RCA Tube. In TV 

Deflection and High -Voltage Circuits, 

RCA Tubes operate with high efficiency. 

That's because rigid structural specifications help 

them to deliver the required currents or to withstand 

the high voltages. For instance, on the new 

RCA 6BQ6GTB/6CUJ6 striking structural changes 
have produced a decidedly uniform temperature 

radiation and new cathode material assures greater 

reliability. You get greater deflection and higher 

efficiency. RCA's severe dynamic life tests simulate 
actual operating conditions and help assure 

you better -performing, long -life tubes. 

When you replace with 
RCA Tubes, your customers 
are sure of dependable 

performance. Insist on 
genuine RCA Tubes for 
all your service work! 

MIA RADIO CORPORATION of AMER/CA 
ELECTRON TUBES HARRISON, N.J. 

First Choice for TV circuits... dependable RCA Tubes! 


