MARCH—APRIL, 1957
Vol. 9, No. 2

‘ Techni-talk

TUBES

COLOR RECEIVERS—1

Colorimetry and the NTSC System
were covered in earlier issues of Techni-
Talk (Vol. 6, No. 1 through Vol. 7, No. 3
and Vol. 8. No. 2). The basic design. ad-
justment and servicing of color receivers
will be discussed in this and forthcoming
issues.

REVIEW OF NTSC SIGNAL

Before describing the receiver. the
NTSC signal will be brielly reviewed.
This will enable easier understanding of
the color receiver. The NTSC signal con-
sists of two major components, i.e., the
“Y” or brightness signal and the color or
chroma information. The characteristics
of the brightness signal are as follows:

THE ''Y’' OR BRIGHTNESS SIGNAL

1. The output of the color TV camera
is composed of three color signals, i.e.. red.
green and blue. Specific percentages of
ihese signals are used to produce ihe “Y"
signal. This "Y " or brightness signal makes
the NTSC system compatible since it is
the signal used to produce black and white
pictures on monochrome receivers. The
Y7 signal is used in the color receiver to
produce detail as well as brightness.
\lthough the Y signal does not provide
any color information. it is used as a
reference signal to establish color bright-
ness levels. The Y signal is composed
of 30% red. 59% green, and 11% blue.
‘These color signals are derived from the
color camera video output. This mixture
closely resembles the color response of the
human eye and provides a more natural
gray scale when the color scene is viewed
on a monochrome receiver. If the reader
has operated a color receiver during a
color program, it is the ™Y signal which
appears as a monochrome picture when
the “chroma’ control is turned to its
minimum position.

2. The “Y” signal also contains syn-
chronizing information which is prac-
tically the same as monochrome svne.
The scanning rates are only sllghtly dif-
ferent for color. The vertical frequency is
39.94 cycles per second for color and 60
C.p.s. for monochrome. The horizontal
frequency is 15734.26 c.p.s. for color and
15750 c¢.p.s. monochrome. These differ-
ences are so small that they present no
problem in receiver sVIl(,hloIlI/dll()ll

3. The 7Y" slgnal is transmitted at
full systemr bandwidth, up to dppIOXl-
mately 4.2 me, and therefore contains all

ot the picture detail ordinarily found in
monochrome transmissions. In conclu-
sion it should be noted that the “'Y”
signal serves two functions: (1) It pro-
vides a high definition signal which
monochrome receiver will reproduce as it
would a normal black-and-white signal.
(2) Tt convevs the high definition bright-
ness information which will be combined
in the color receiver with the “chroma”™
information. The combination of these
two components will provide complete
red. green. and blue voltages which will be
applied to the color picture tuhe.
THE CHROMA OR COLOR SIGNAL

Since the monochrome receiver pro-
duces a picture which represents only
changes in brightness level, the informa-
tion presented hy the “Y” signal is ade-
quate for black and white picture repro-
duction. It will be recalled that in order to
reproduce a color picture three compo-
nents are required: i.e.. hrightness, hue.
and saturation. Inasmuch as the bright-
ness component is supplied by the 7Y™
signal, the chroma signal neeil only supply
the other two components, hue and satu-
ration. The characteristics of the chroma
signal are as follows:

1. A considerable amount of investiga-
tion has shown that the human eve does
not need high detail color information to
appreciale a color scene. Because of this
only low detail color information is trans-
mitted.

2. The low detail color signal is ob-
tained by subtracting the Y™ component
{rom the red. green, ani blue camera out-
puts leaving R-Y. G-Y and B-Y color dif-
ference siguals. Actuallv. onlv R-Y anl
B-Y are produced. G-Y is not necessary.
since this can be svnthesized in the re-
ceiver. Specific proportions of R-Y and
B-Y color difference signals are combined
to provide the “1”” and Q" chrominance
components which are then passec
through low-pass filters to restrict their
bandwidth and. therefore, provide low
detail color.

3. The “I”” and Q" signals are trans-
initted in the form of sidevan s related to
a 3.579545 me (3.58 me) subcarrier.
These sidebands are interleaved with the
sidebands of the Y™ signal.

4, The 3.58 me subcarrier is sup-
pressed in the transmitter chroma modu-
lators to reduce a constant interfering
“beat” between it and the picture carrier.

on AM; FMl TV Servicing

5. A reference burst of 3.38 mec is
transmitted on the back porch of each
horizontal syne pulse, as shown in Fig. 1.
This burst of 8 cycles of 3.58 mc provides
a svnchronizing reference for the color de-
tectors in the receiver.
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Fig. 1. ‘Location of ‘“‘burst” signol on back porch
of horizontal sync¢ pulse.

6. The phase of the chroma sidebands
varies with respect to the reference burst
to produce instantaneous changes in
“hue.” The phase changes of the chroma
signal supply the “hue” component
necessary for color reproduction.

7. The amplitude of the chroma side-
banls varies in accordance with the in-
stantaneous degree of color saturation.
These changes in the amplitude of the
color signal supply the “saturation” com-
ponent. The color signal is therefore
sinultaneously phase and amplitude mod-
ulated to convey the instantancous nature
of each color picture element.

8. The two chroma signals I and Q
have :lifferent bandwidths and therefore
occupy different proportions of the 6.0
me channel as shown in Fig. 2. The Q
signal has an approximate bandwidth 0.5
me alove and below the subecarrier. The
frequency of the 1 signal extends well
below the subcarrier and 0.5 me above. It
shoul:l be noted that channel frequency
limits and the sound and video carrier fre-
quency allocations are precisely the same
as for a monochrome transmission. This
is an absolute necessity in order to have a
compltible color system.

9. The subcarrier frequency is pre-
cisely 3.579545 mc above the picture car-
rier frequency. To assure minimum visi-
bility of cross talk between the brightness
signal and color signal, the subcarrier
frequency must be an odd multiple of half
the line frequency. In fulfilling this re-
yuirenent the horizontal frequency turns
out to be 15734.26 ¢.p.s. and the vertical
frequency 59.94 c.p.s.
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Fig. 2. Six-megacycle television channel showing position and bandwidth of chroma signals.

The composition of the transmitted
NTSC signal has been briefly described.
The methods used by the receiver to con-
vert this NTSC signal to a color picture
will now be discussed.

\ simplified block diagram of a color
receiveris shown in Fig. 3. The portion on
the left of the color tube typifies a mono-
chrome receiver and the portion on the
right represents the additional circuits re-
iquired for color.

The function and repair of mono-
chrome circuits should be familiar 1o mosi
service technicians. Defects which occur
in monochrome receivers oecur in the
same circuits of a color receiver. Most
service technicians should. therefore. be

Fig. 3.

able to recognize and repair defects in
color receivers which are common with
monochrome receivers. There are slight
differences in the design and tolerances
of some circuits and these differences
will be discussed in this series.

The function and repair of those cir-
cuits in the chroma section at the right of
Fig. 3 will not be familiar to the mono-
chrome technician. These eircuits will be
described and discussed in greater detail
than those circuits which are common to
hoth tvpes of receivers.

The tuners used in color TV receivers
are practically the same as those used in
monochrome sets. There are slight but
important  differences  which are  not
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readily apparent either in the appearance
or in the schematic of color tuner units.
The unseen differences usually lie in the
r-f alignment and oscillator drift toler-
ances. When servieing color receivers, the
technician will have to be extremely care-
ful not to disturh the alignment of the
tuner circuits.

The monochrome tuner is usually de-
signed and aligned to produce channel
handpass curves similar to either 4A, B.
€. or D. Anv one of these curves. if used
{or color reception, would cause the sub-
carrier and its sidebands to be altered to
such a degree as to cause color distortion.

Color TV tuners are designed and
aligned to produce curves similar to Fig.
3A, B, C, or D. The ideal curve would he
similar to Fig. 5A, but 5B. C, and D show
the limits which are aceeptable.

The frequency range of the fine tuning
control in color receiver tuners is usualh
narrower than that encountered in mono-
chrome tuners. Since proper color re-
production requires a channel passhand
curve within the limits shown in Fig. 5.
any appreciable change in the oscillator
{requency will change the relative posi-
tions of the carrter and subcarrier fre-
quencies and cause either color distortion
or a complete loss of color. The tuner
must therefore have a minimum of oscil-
lator frequeney drift plus limited fine
tuning range for ease of adjustment.

Experience has shown that tuners in
monochrome receivers normally require
very little servicing. Since the color tuner
must operate more pre('isel_\- than the
monochrome tuner. there is a possibility
that additional service problems may
oceur. As an example. it may be neeessary

A simplified block diagram of a color receiver.




G-E SUPER DELUXE TV SERVICE CASE
& OLDS UP TO 370 TUBES PLUS TOOLS

SERVICE DESIENEL
and ALUMINIZED

36
&AT for awy sot s

MIRROR —|

I
EXTENSION ROD — o ’

22 GA SMALL (eg. 5U4-GA)

126 GT SMALL S

(eg. 6SN7-GTB) >/\‘

14 GT LONG (eg. 1B3-GT)

10 GA LARGE (eg. 6BG6-GA)

Save trips! Save time! This new design enables
you to carry the full tube complement and the
tools you need for home-service calls. Holds up
to 370 tubes with all type numbers visible, yet
caddy weighs only twelve pounds. Used tube
cartons can be replaced upside-down to give
visual inventory and stock rotation (see below).
Equipped with metal-backed mirror, extension
rod and tool compartment. Durable, baked-on
finish, continuous piano-type hinge, welded com
partments, heavy-duty fittings, leather handles
and canvas-web shoulder strap. Size 193, in. x
1914 in. x 7 in. Color—grey.

TOOL COMPARTMENT ETR-1315 :\‘;pseerr\?iecleu:f:lse
Replacement Mirror
ETR-1320 [ ., ETR-1315

198 MINIATURES
(eg. 6AU6)



UTILIZE YOUR SERVICE CASE

FOR MAXIMUM EFFICIENCY

Your case is flexible . . .
carry the quantity
of tubes best suited

to your needs.

Your case allows visual
inventory and good

stock rotation.

Your case is easy
to open . . .

gives full view

of all tubes.

The case is designed to hold tubes in place by
(1) “friction fit"” between tubes in each row and,
(2) tubes in opposing rows pressing against one
another. Therefore, if you carry a full case of
tubes, be sure that all rows are completely
filled. However, if you desire to carry fewer
tubes, be sure to leave opposing rows com-
pletely empty. (See illustration)

When o tube is used on a service call, the
empty carton should be replaced in the case
upside down to maintain the “friction fit"' be-
tween tube cartons. Also, cartons placed “bot-
tom up” indicate replacement is needed when
you return to the shop.

To open the case, place it on end, release
catches, and open like o book. (See illus-
tration.) You will then have easy access to
tubes and tools.

Remember, the “friction fit"" will not hold
tubes in place if case is opened while laying
on its side.

To unlock your tool compartment, open

the lunch-box type clip through the  _
opening in the tool compartment cover. S,
To relock the compartment auvtomati-
cally, return the clip to the closed posi-
tion, then close the cover.

Set the case on this end.

MAXIMUM TUBE CAPACITY
SAVES TRIPS—SAVES TIME

Available thru your G-F Tube Distributor. Ask abof®

your SUPER DELUXE TV SERVICE CASE today!
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to adjust the oseillator slug whenever the
oscillator (mixer) tube is replaced. I it
~hould be necessary to replace any tuner
component, an exact replacement part
should he used. This is particularly true
of capacitors not only becanse the exact
capacitance should be used. but also be-
cause of temperature compensation. Ob-
vieusly. the position of tuner components.
as well as lead dress. should not be dis-
turbed when repairing the color tuner.
The lead length of the new component
~hould be cut the same as the original and
dressed in the same manner. I all these
precautions are obhserved. it should not be
necessary to realign the tuner. However,
it mav be advisable to cheek the tuner
alignment before returning it to service,
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Typical bondposs curves and limits for color tuners.

VIDEQ I-F AMPLUIFIERS

The video i-famplifiers are very similar
to those used in monochrome receivers.
The differences will be found mainly in
the number of tubes and traps used. Since
the bandpass curve was very important
tor the tuner. it is equally important for
the i-f amplifiers. 1t has been pointed out
that the passband tfor monochrome re-
ceivers may vary from 2.0 me to L0 me.
depending on the design of the receiver.
The passhand for color receivers may vary
slightlv. depending on the receiver design.
however. it cannot varv over the range
found in monochrome receivers. It is
necessary that the i-f passband be at least
wide enough to pass the video carrier. the
chroma subecarrier. and the lower sideband
of the subcarrier with a minimum amouni

4217
SUBCARRIER

45.75 PICTURE
»” CARRIER

41.25 SOUND
CARRIER

Fig. 6. A typical video i-f response curve show-
ing the locotion of the sound and picture car-
riers, plus the chroma subcarrier ond its lower
sideband.

of diztertion, A typical over-all video i-f
response curve is shown in Fig. 6.

Note that the left side of the curve in
Fig. 6 is quite steep with 11.7 me which is
the low-frequency sideband of the chroma
subcarrier at the top and the 11.25 me
sound carrier at the bottom. It is im-
portant that this lower sideband. the sub-
carrier. and the upper sideband be on that
portion of the curve which is approxi-
mately flat. otherwise the color signal and
henee the colors will be distorted.

The i-f section of a color receiver will
usuallv have more trap circuits than are
ordinarily found in a moenochrome re-
ceiver. These trap ecirenits are used to
properly shape the i-f response curve. as
well as to establish the proper amplitude
and location of speeifie frequencies on the
curve. The additional sound traps are par-
ticularly important sinee the sound carrier
must be maintained at or below a speeifie
level. It the =ound carrier level is too
high. it beats with the subcarrier and pro-
duces a 920 ke (L5 me minus 3.58 me)
interference pattern which is visible over
the entire sereen.

Sinee the location of the sound carrier
and the chroma subcarrier on the video i-f
respoise curve in Fig. 6 is eritical, any
condition which changes their normal
position will materially affeet eolor repro-
duetion. A =hift in oscillator frequeney.
vither because ol frequency drift or fine
tuning adjustment. will produce certain
visible changes. If the sound  carrier
moves out of its hole and starts up the
slope toward the subearrier. the 920 ke
beat will appear. This would cause the
video carrier and the subecarrier with its
-idebands to be shifted to the right on Fig.
0. Soand bars and loss of the video carrier
would also  occur  depending on  the
antount of oscillator frequeney change.
the =hift is toward the left side of Fig. 6.
the Inwer sideband of the subearrier (41,7
me) and then the subearrier (12.17 me)
would slide down the left slope. This
obviousty would produce first color dis-
tortion and then a complete loss of color.
It can he seen that very little frequeney
drift can be tolerated in the tuner of a
colos recetver. It can also he scen that the
over-all alignment must be precise and
canuot =hift or vary without affecting
color reproduction,

(Continued in next issue)



Contributions to this column are solicited. For
each question, short-cut or chronic-trouble note
selected for publication, you will receive $10.00
worth of electronic tubes. In the event of dupli-
cate or similar items, selection will be made by
the editor and his decision will be final. The
Company shalil have the right without ebligation
beyond the above to publish and use any sug-
gestion submitted to this column. Send contribu-
tions to The Editor, Techni-talk, Tube Depart-
ment, General Electric Company, Schenectady
5, New York.

A-C SWITCH REPLACEMENT

Here is a short cut that has been very helplul
to me. especially if my shop i~ full and « T\
customer i~ waiting for hi~ set which i~ inopera-
tive because of a bad a-c switeh.

[ have found that | can make thiz repair on
most TV sets which have false. perforated or
wire mesh bottoms without pulling the chassis.
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REMOVE DOTTED
PORTION

First I pry off the bad switeh (V) with a knife
blade or thin <crewdriver, then from stoek |
locate the desired type switel (B). | clip the
three loeking ears ofl close. but not all the way
ofl. The stubs of the locking ears position the
~witeh while T spot solder (A) to (€) in twe
places. When the two power wires are soldered
nn. the job is complete,

In some extreme cases. it hae taker weeks or
months to secure a new control for early model
receivers. | have alzo removed switehes from
new dual controls 10 speed up repairs,

This type of repair work- equally as well on
car radios where the <witeh gives lots of trouble.
O 1. illiamson
Williamson Radio Service
031 . Dallas re.
Cooper, Texas

CLICKING IN G-E '56 9-IN. PORTABLE
Clicking in speaker hard to locate.
age wire ran between chassis and printed cireui
board near audio cutput and volume control.
f'o correct this. | ran the high-voltage
(2nd anode) over top of chassis.

. C. Cawthon

Bills Kadio & Appliance

> & 0 Baptist M.
Pelzer. S. (.

SYNC SEPARATOR SUBSTITUTION
freplace the 6BEO tube in sets such as West-

inghouse. Zenith. Conrac Fleetwood. ete.. with
4 G.E. 686, This tube is designed for syne
~eparation and i< a Thi-

direct replacement,
results in improved operation n} the TV <et and
removes many cases of pulling.
George Hoffmann
Forstner & Hoffmann
Radio & Teletision Service
std W . Grand lre.
Port W ashington. W isconsin

VERTICAL LINEARITY

Recently a Dumont RATI2A3 developed a case
of poor linearity (verticaly <howing up e the
pieture a- compression on the bottom. Thi< made
people’s legs <hort and ~tumpy in proportion to
the body and head. No amount of ‘ul)uﬂmenl of
the vertical linearity and vertical size controls
would correct the vonditinn,

I localized the trouble with my scope con-
nected to the vertical output tube grid. The wave
<hape at that point <howed spurious oscillation
~uperimposed on the vsual sawtooth shape. Thi-
looked like regeneration from the oscillitor so
I eheeked the two links 1o that tabe (65\T). The
coupling condenser was zood bur the B+ filter
elecirolytic €204 30 mid. 150 wy. ~howed high
resistance. This i~ the plate <upply filter con-
denser for the sertical output tube and also
vertical oscillator (OSNT). U pow veplacing it the
pieture returned to normal.

William tdams
I'l Service

n8 7T 218th St
Bayvside 64, N},
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6CX8-—-8CX8
TRIODE-PENTODE

The 6CN8 i< a miniature tube containing a
~harp-cutofl pentode and a medium-mu triode in
one euvelope, The pentode section is intended
primarily for ase az « video amplibier, The triode
~ection i~ suitable tor o« 1.5-megucvele sound IF
ampliher. sweep oscillator. syvne separator. svne
anplifier. or syne clipper,

Exeept for heater ratings. the 8CX8 i~ identieal
to the 6CN8. In addition. it invorporates a con-
trolled  heater warmenp characteristic  whieh
makes it especiallv suited for nse in televizion
receivers with series-connected heaters,

6CX8 8CXx8
Heater Voltage 6.3=10%, 8.0 Volts
Heater Current 0.75 0.6 =6% Amps.
Heater Warm-up Time 11 Sec.

CHARACTERISTICS AND TYPICAL OPERATION

CLASS A, AMPLIFIER

Pentode Triode
Section Section
Piate Yoiluge 200 i50 Vol
Screen Voltage 125 ve.. Volts
Cathode-Bias Resistor 68 150 Ohms
Amplification Factor 5000 40
Plate Resistance. app. 70000 8700 Ohms
Transconductance 10000 4600 pmho:
Plate Current 24 9.2 ma,
Screen Current 5.2 ves. ma.
G, Vo!t., app.
ib =100 ma. —8.5 — 5.0 Volts

183-GT 6BG6-GA
1X2-A /B 6BK7-A
5U4-GA /GB 6BQ6-GA /6CU6
5Y3-GT 6B7-A

6ALS 6BX7-GT
6AV5-GA 6BZ7

6AX4-GT 6CB6

for any sef!

SERVICE-DESIGNED
RECEIVING TUBES

6CD6-GA
616
6SN7-GTB
12SN7-GTA
258Q6-GA /
25CU6

25CD6-GB Boyi's
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