


TROUBLE-INDICATING

UBE LOCATION

By H.G.Cisin, Consulting Engineer

This compilation of tube location guides covers hundreds
of RCA-Victor models from the earliest 1947 sets to latest
1955 models. Each guide shows positions of all tubes and
also, by a novel copyrighted method, indicates the effect
of each tube on the operation of the TV set. This system
discards old style function names and instead, by simple
code letters, tells plainly what each tube actually does.

This new method has been successfully applied in this book
to RCA color TV sets, thus offering a rapid means of ser-
vicing tube troubles in these sets without the need for
extensive theoretical knowledge of color TV.

This book also contains a TUBE SUBSTITUTION TABLE covering
tubes most commonly used in TV receivers. Only tubes which
can be substituted without changes in the TV set, are listed.
In addition, a second table is provided, which lists com-
monly used TV tube types, classified according to their cir-
cuit function. This table is useful for checking tube func-
tions in unfamiliar TV sets.
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TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 1

Picture —----m---come=== P Horizontal movement and
Sound =-=-==---—-————-—— S bright area ----=i-==-- BH
Picture and sound ------ PS Picture, sound. br area D
Bright area --=-=-=====-- B Background ------------- G
Horizontal movement ---- H Focus --—-=-==——========= F
Vertical movement ------ V  Contrast =-—-—-======-== c
Horizontal and vertical An asterisk (*) indicates

MOVEMENT ==-========== HV  the presence of high voltage.
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Note: Radio (sound)
section not shown

(Front)
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TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 2

Picture —--——ccmmaceraaa P
Sound =-==-cmcm e S
Picture and sound ------ PS
Bright area -----—-====wn B
Horizontal movement ---- H
Vertical movement ------ \4
Horizontal and vertical
MOVEMENt =———=——==—cee- HV

Horizontal movement and

bright area -----1==--= BH
Picture, sound. br area D
Background ---=-=====--- G
Focus ------==—==---a-e-= F
Contrast ----------===== C
An asterisk (*) indicates
the presence of high voltage.
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e o
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TROUBLE INDICATING TUBE LOCATION GUIDE

NOSSS

Picture =--==mecoccmeeae= P Horizontal movement and

Sound —-=--—--ommmee e S bright area -==-=-i-=-== BH
Picture and sound ------ PS Picture, sound, br area D
Bright area ------------ B Background -=-===--=---= G
Horizontal movement ---- H Focus =—=-—--r--=c-mn—a-= E
Vertical movement ------ V  Contrast -—-==——==m=m==—= C
Horizontal and vertical An asterisk (*) indicates

MOVeMeNt ==—==-====-== HV  the presence of high voltage.
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TROUBLE INDICATING TUBE LOCATION GUIDE

NO.

Picture --—---cmmmm e P
Sound ~---mmmmme o S
Picture and sound ------~ PS
Bright area -----——-e--- B
Horizontal movement ---- H
Vertical movoment ------ v
Horizontal and vertical

MOVEMENt —mmmmm=mmm e HV

4

Horizontal movement and
bright area -—---i=—=-= BH

Picture, sound, br area D

Background --------==--- G

Focus —-=-==cocmcmmmeem F

Contrast =-----—=——-—-—=-=-= (¢

An asterisk (*) indicates
the presence of high voltage.




6K6 7
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{ =
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® ©

6K6# not
SU4 used in

combinat-

ion sets

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.
Picture -----=--rmcec-—- P
Sound =-=-====--—==—---= S
Picture and sound =------ PS
Bright area ------=-=---- B
Horizontal movement ---- H

Vertical movement ----=-- V
Horizontal and vertical
movement

5

Horizontal movement and
bright area =---='-===-= BH

Picture, sound. br area D

Background ---=---=----= G

Focus =-====m——===mn==== F

Contrast =---=-=====-=== C
An asterisk (*) indicates
the presence of high voltage.
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(Front)
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TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 6

Picture =-----cecccecmua P Horizontal movement and
Sound ---------—mmmmm S bright area -----=---- BH
Picture and sound ------ PS Picture, sound. br area D
Bright area ------------ B Background --------=---- G
Horizontal movement ---- H Focus -—-=======m==a=e== F
Vertical movement ------ VY Contrast =—-----=—---==-=== C
Horizontal and vertical An asterisk (*) indicates

movement -—------------ HV  the presence of high voltage.



@ @ 6AV6@
BN et
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TROUBLE INDICATING

TUBE LOCATION GUIDE

NO. 7

Picture =-===--—cemeeee- P
Sound =-===—mcmmme e ———— S
Picture and sound ------ PS
Bright area ------===--- B
Horizontal movement ---- H
Yertical movement =------ \'s
Horizontal and vertical
movement ==--=--—=====- HV

Horizontal movement and

bright area =-===i----- BH
Picture, sound, br area D
Background ---==—-==--== G
Focus =-=--—-=-====n==== F
Contrast —-----=-===-=== c
An asterisk (®*) indicates
the presence of high voltage,
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6AT6 (See Note)

TROUBLE INDICATI

NG TUBE LOCATION GUIDE

NO. 8a

Picture
Sound
Picture and sound
Bright area
Horizontal movement ----
VYertical movement
Horizontal and vertical

movement

Horizontal movement and

P
S brights araate=s=stanass BH
PS Picture, sound, br area D
B  Background --------=--=- G
H Focus ---=======-======= F
Yy Contrast --=--=-=—=-=-=== c
An asterisk (®*) indicates
HV  the presence of high voltage.




POWER SUPPLY
CHASSIE s AUDIO AMPLIFIER
5mp_@ CHASSIS
Fuse
5U4 5U4
sua © o
6
5U4 @ Ee
oF6
HO RIZONTAL DEFLECTION 1B3*
=
e (&)
@ 6BG6 5V B3x
6K6
6BG6*
6H6 6ACT
6AS7 133*

0

(®

TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 8b

Picture =-===ce-eeeeaee- P Horizontal movement and
Sound ~---~--memmeee e S bright area ----------- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area —-------==-- B  Background ------------- G
Horizontal movement —--- H Focus =====-=--====a=--= F
Vertical movement ------ Y Contrast =---=-========= C
Horizontal and vertical An asterisk (*) indicates

MOVEMENT ==—=====————— HV  the presence of high voltage.
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TROUBLE INDICATI

NG TUBE LOCATION GUIDE

NO. 9

Sound =----=-ememmeee e
Picture and sound
Bright area
Horizontal movement =----
Vertical movement
Horizontal and vertical

movement

P Horizontal movement and
S bright area ----=-i==--- BH
PS Picture, sound. br area D
B Background --------=---= G
H Focus -------—-=-==~=-—— F
y Contrast =-=-=-----m=-=== c
An asterisk (*) indicates
HV  the presence of high voltage.
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TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 10

Picture ——-cceceeocncra= P
Sound ——--——mecrmm— e S
Picture and sound ------ PS
Bright area ====-—-=mm-== B
Horizontal movement ---- H
Vertical movement ------ A
Horizontal and vertical
MOVement =---=-====—== HV

Horizontal movement and

bright area ---=-='----- BH
Picture, sound. br area D
Background ---==---=---= G
Focus ----=========n=--= F
Contrast =-=--=-==--—-=== C

An asterisk (®) indicates
the presence of high voltage.




6 SH7
0d S5V4
Q@ B
2@
6BG6™
6AU6

636 @ 6AGS
@ @ 6AGS5
) (9 dhas
6J6 6J6
TROUBLE INDICATING TUBE LOCATION GUIDE
NO.11
Picture =—-==-====——e=—-== P Horizontal movement and
Sound =----------———-=-= S bright area ---=='=---- BH
Picture and sound ------ PS Picture, sound. br area D
Brightiarea =====—s==s== B Background =--=-=--=-=—-- G
Horizontal movement ---- H  Focus --=-=--=-==-===="" F
Vertical movement ------ Vv Contrast =-=====-=—==--= c
Horizontal and vertical An asterisk (®) indicates

movementi===———==nes== HV  the presence of high voltage.




6SK7T 6SHT 1B3*

@ @ . 6AL5

675 6SNT

6BG6* 5V4 6K6
Audio Amp.
chassis

& “II' ‘II'lCZ)
\
and

Radio chassis
not shown

6J6 AGS
~~
g @
g ® s
E® © oo
e
6J6 6J6
TROUBLE INDICATING TUBE LOCATION GUIDE
NO. 12
Picture =-=--e——meeeueu- P Horizontal movement and
Sound === S bright area -----=---- BH
Picture and sound ------ 'PS Picture, sound. br area D
Bright area -—----------- B Background -=-————--—--——= G
Horizontal movement ---- H Focus =—=-----=-=c==n==—- F
Vertical movement =----- V  Contrast =-===-=—=-m==—- (¢
Horizontal and vertical An asterisk (*) indicates

movement --------—m=-m HVY  the presence of high voltage.



(Front)

6AU6

6J6

@)

6CB6

6J5 or 6SN7

6W4 6BG6*

1B
#

1B3* or 8016*

(1)

oSy 12AU7
12AU7 (::)
) s
6CB6 6AU6  6CB6
AU6 (::)
é:)[yé 6ALS

5U4

<

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.

Picture =---=-cecceeem—= P
Sound —-m-mmmmmme——— e S
Picture and sound ------ PS
Bright area ---==-===-=-= B
Horizontal movement ---- H
VYertical movement =-=---- A
Horizontal and vertical

MOVEMENT ==-=m=m=————— HV

13

Horizontal movement and
bright area -----'-===-= BH

Picture, sound, br area D

Background -----=-===--= G

Focus ---=-=====—==a==== F

Contrast =-—=====—--===-=- C

An asterisk (*) indicates
the presence of high voltage.
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@ 12AU7
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[=,%
(Front)

6K6

6BG6* 1B3* (::)

LHB 6SN7 @
oW4

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.14

Picture =—--=m—m-e-e——=== p Horizontal movement and

Sound —--=-—mmmm———————— S bright area —-===i=—=== BH
Picture and sound ------ PS Picture, sound, br area D
Bright area --------=---= B Background =-----=------- G
Horizontal movement —--— H'* EOCUS =c—===pccscssassos F
Vertical movement ------ y  Contrast =---=-========= (o
Horizontal and vertical An asterisk (*) indicates

movement ----=-----=== HV  the presence of high voltage.



6X8

6BQ7A

UHF

Tuner
not
shown

6AV6

89

6CBS 1A o @

@:%55836 @:) (:> (::>
.6CB6

5Y3 5U4

12AU7 6CL6
(5)6AUS 65N7

Gg a Fuse @/ s
6ALS5 *. W4,
6BQ6\1‘ ( BH

TROUBLE INDICATING TUBE LOCATION GUIDE

NOSSLS
Picture -------==-me—=== P Horizontal movement and
Sound --==--===mm—am—moe S bright area -=----=--- BH
Picture and sound ------ PS Picture, sound. br area D
Bright area ------------ B Background --------=---= G
Horizontal movement -—-- H Focus ===—-=====c=—=--=- F
VYertical movement ==-=-- Y  COntrast =—-==m=—m-=—===== C

Horizontal and vertical
----------- HV  the presence of high voltage.

movement

An asterisk (*) indicates




6CB6 or a18

6BQ7A
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o]
_~/6AL4 or 6AF4
| le—=lps

i
I
l
| K30 or IN82 crystal |
|
l

I UHF
1

-

S04 12a07 @am
O ik

6AQ5
6AX4 ? amp. 6CB6

v}
D

o
o

&)

©:

(Front)

=

use or
BH 6CF665N7
-85
0T (@) 55 qave
6CB6 @ @
"‘Q':.-aE§_1N6 Crystal
|
ENONO

1B3* OTIANS' " 6AUG . 6ALS
TROUBLE INDICATING TUBE LOCATION GUIDE
NO. 16

Picture —------commeemun P Horizontal movement and

Sound ----mmmeme——— e S bright area -==--i===== BH
Picture and sound ------ PS Picture, sound. br area D
Bright area --------mu-- B Background -----=--=---- G
Horizontal movement ---- H Focus =============a--=e F
Vertical movement ------ V Contrast =--==-=-c-e---—- C
Horizontal and vertical An asterisk (*) indicates

MOVEMENt --====—====== HY  the presence of high voltage.
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6X8
®9

B 6%6

687 |
@ 6CB6
6CB6
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crystalj gAU6
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6AV6 @‘,5 or OONZ
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ryoll C1(5)
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(:) Selenium

rectifiers
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(e
6SN7

AU6

W05
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+ a.-250 v

TROUBLE INDICATI

NG TUBE LOCATION GUIDE

NO. 17

Picture -------eeeeeeeea
Sound -=-----m--meem e
Picture and sound =------
Bright area ---~-==vr=e~
Horizontal movement =---
Vertical movement ------
Horizontal and vertical
MOVEMENT ==mmw===mm————

P Horizontal movement and

S bright area -----'=----= BH
PS Picture, sound, br area D
B Background -------===-=== G
H Focus -=-=-=e=e=e=—xee== F
V Contrast =-==s-=mcem===- (o

An asterisk (*) indicates
HV  the presence of high voltage.



(Front)
6AV6

6(& - @@ @ 6J5

| 6CB6

®
6CB6 SY@

B 6CB6 6K6 ;
e i - @
A

6AU6

@ 6SN7
6SN7 T

s @
d:" B 6W4

6@ 6B06* Di_

6

TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 18

Picture -—--—-—=--=—mr-emem P Horizontal movement and

Sound ---=—-==mmm——————— S bright area =----‘-==-= BH
Picture and sound ------ PS Picture, sound, br area D
Bright area --------=-=-= B Background ------------= G
Horizontal movement ---- H  Focus -------=-====~=-== K
Vertical movement ------ Yy  Contrast =--—-=-=====—==== C
Horizontal and vertical An asterisk (*) indicates

movement =--------=---=- HV  the presence of high voltage.
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l6BQ7A u
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6W4§_B___H

6BQ6*

v
-
: TROUBLE INDICATING TUBE LOCATION GUIDE
NO.19
Picture =--=-=—---s——=m- p Horizontal movement and
Sound —-==-—mmm————————— S bright areai=——==i—==== BH
Picture and sound ------ PS Picture, sound. br area D
Bright area ------------ B Background --—-=--------- G
Horizontal movement ---- H Focus —-—-=-—-=—=-==~=-== F
Vertical movement ------ V. Contrast ——--=—~——-—=<== C
Horizontal and vertical An asterisk (*) indicates
MOVEMENt ==--===—=—=--- HV  the presence of high voltage.




SUPPLEMENTARY CODE LETTERS
Used in Trouble Indicating Tube Location Guides
of COLOR TV MODELS

Since color TV sets use tubes and
crystals which have functions not em-
ployed in black and white (monochrome)
receivers,additional code letters must
be used to supplement the ones shown at
the bottom of each chart in order to
show the effect of these new-function
tubes on the performance of the color
TV set.

These supplementary code letters,
their meaning and the effects of the
tubes they represent are given below,
In addition, a short explanation is
given in each case, of the reason for
the inclusion of each new-function tube
in the color TV set. Those who desire
more extended information on the subject
of color TV will be able to get this
from H. G. Cisin's recent book, "THE
ABC OF COLOR TV", which explains in
non-techncial language, this fascinat-
ing new development.

If trouble in a color TV set is due
to defective tubes, it is possible to
correct this trouble through the use
of a Trouble Indicating Tube Location
Guide, without any knowledge of the theo-
retical aspects of color television.
It is desirable however to know the
basic points of similarity and the
points of difference between the black
and white TV set and the color TV re-
ceiver.

Color TV reception is an extension
of black and white reception. More
than half the circuits in the color TV
receiver are identical with those in the
black and white set. Minor changes
are involved in about 25% of the black
and white circuits and about 25% of the
circuits of color TV are entirely new.
Thus, r.f.tuner, video i.f. amplifiers ,
video detector and video amplifier, low
voltage power supply, sound section,
sync separator and AGC, vertical and
horizontal deflection circuits are es-
sentially the same in monochrome and
color TV receivers. Even the high vol-
tage power supply has been changed only
slightly in the color set. This ex-
plains why letters previously used with
the black and white Trouble Indicating

Guides can also be used with color
guides.
However , as explained above, the

added circuits needed for color recep-
tion call for new codes. In the color
TV set, these added circuits are em-
ployed after the video detector, and
are called the '"chrominance" channel,
The color set also retains video ampli-
fiers after the video detector which

in many respects coincide with the vi-
deo amplifiers of black and white sets.
This portion of the circuit is called
the "luminance" or "Y" channel. This
latter channel carries brightness in-
formation only and when the color set
is used for black and white reception,
the luminance signal is the only one
which reaches the picture tube.

The transmitted color TV signal con-
tains not only the conventional bright-
ness information needed for black and
white reception plus horizontal and
vertical sync pulses and blanking puls-
es but in addition, it includes color
sidebands known as "I" and "?“ signals
together with a color sync signal known
as a "color burst" signal. It is be-
yond the scope of this book to explain
the exact function of the "Y", "I" and
"Q" signals, For the purpose of using
a color Trouble Indicating Tube Loca-
tion Guide, it is sufficient to know
that these three signals reacha'hixer"
or "adder" in varying intensities and
combine in the adder to reproduce red,
green and blue signals originally pre-
sent at the transmitter. After being
amplified they are applied to the spe-
cial color picture tube which may em-
ploy three electron guns, one for each
color, ormay use a single gun tube hav-
ing alternate strips of red, green and
blue phosphors onto which the beam of
electrons from the single gunis direct-
ed by grids of parallel wires called
color grids. In either case, a picture
in natural color is reproduced.

Special function tubes are necessary
to separate the "I" and "Q" signalsand
to keep them in correct phase relation-
ship. Other tubes are needed to permit
the color TV set to operate as a black
and white receiver. Still other spe-
cial tubes and circuits perform the
color mixing function mentioned above.
The code letters for these special func-
tion tubes and additional explanations
are given below.

- * - * *

Ab - Blue adder. At this stage the "',

"I" and "Y" signals are combined
in correct amplitude and polarity to
reproduce the blue signalsas viewed at
the transmitter. The adder is general-
ly one triode section of a double triode
such as the 12BHT, the other section
serving as an output tube. If this tube
is defective, blue will be absent and
red-green will predominate during color
reception. Any televised objects which
are solely blue will appear as very



dark or black. Failure of the blue
adder tube or its associated output sec-
tion will also affect black and white
reception. The visual result will be
as though a blue filter had been placed
over the screen preventing the normal
amount of blue (11%) from contributing
its share to the picture.
Ag - Green adder. Performs the same
function as the blue adder but
the proportions of the three combined
signals are such as to reproduce the
green transmitted signals. If the green
adder is defective, green will be absent

from the color picture and red-blue
will predominate. A solely green area
will appear dark or black. If green

is used in combinationwith other colors
it will be removed and the remaining
colors will be accentuated. Yellow,
which is formed by a combination of red
and green, will be changed to red,
while white, under these conditions,
will turn to magenta. Naturally, black
agd white reception will also beaffect-
ea,

Ar - Red adder, Performs the same func-

tions as the blue and green add-
ers, but proportions of the three com-
bined signals are such as to reproduce
the red transmitted signal. Green
and blue light will predominate if the
red adder is defective and the image
:ill assume an overall blue-green(cyan)

ue.

Ba - Burst amplifier. Receives and
amplifies the incoming burst sig-

nal from video amplifier. The burst
signal is transmitted just after the
horizontal sync pulse, but before the
end of the blanking period. It has a

frequency of 3.58 mc¢ and is of short
duration, consisting of only about 8
cycles. The color burst signal furnish-
es the local 3.58 oscillator the needed
information as to the correct frequency
and phase of the color subcarrier. If
the burst amplifier tube is defective,

the color of the viewed picture will not
be a reproduction of the color being
televised., If the colors are all wrong
in a picture and color fidelity control
fails to correct the trouble, this is
definite indication of defective color
sync and might be due to a defective
burst amplifier tube.

Bp - Chroma band pass amplifier. This

tube is part of a circuit usedto
hold back black and white portions of

the signal, while allowing free passage
of the color sub-carrier and its side-

bands. An inoperative tube in this am-
plifier would result in lack of color.

If regulation of the chroma control (a

potentiometer at the output of the band-
pass filter) fails to give more vivid

colors, lack of vividness may be caused
by a weak chroma amplifier tube.

Bt - Ballast. One or more resistors

within a ventilated metal case,
with plug-in base similar to base of
vacuum tube. Plugs into tube socket
same way as a tube. Used for control-
ling or reducing voltage in low voltage

power supply circuits. Provides venti-
lation for resistors likely to overheat
and makes resistor replacement as easy
as plugging in a tube. A burn-out of a
ballast resistor results.in a 'dead" set
since it means absence of low voltage
with consequent lack of picture, sound
and raster.

Crc - Crystal frequency control. Used

to keep the 3.58 mc oscillator
at this exact frequency. Failure of
Crc might result in oscillator drift
with consequent incorrect coloring all
through picture.

Crd - Crystal video detector. Used in

color TV sets in place of tube de-
tector. Since sound is taken off before
the crystal video detector in color TV
sets, absence of picture or weak picture
with sound and raster normal could be
caused by defective crystal. Fault
would be presenton both monochrome and
color reception.

Crm - Crystal mixer. Used in tuner in
place of tube mixer. Defective
crystal at this point would result in
weak or absent sound and picture with
normal raster, Fault would show up on
both monochrome and color reception.

Crr - Crystal ringing circuit. Employs
a 3.58 mc quartz crystal. This is
excited by the color burstat the start
of each horizontal line. If color burst
is absent, no 3.58 mc oscillations are
generated. Some color sets use this
ringing circuit; others use Crc.

Crs - Crystal sound detector. This is

at the input to the sound system
and is known as the first sound detector.
A IN60 germanium crystalis used, usual-
ly similar to the one used for the video
or "Y" detector, Crd. Failure of this
crystal will affect sound without af-
fecting picture or raster.

Ds - Synchronous detector, also called

phase detector. A 6ANS8 double
triode is often used for this purpose
with grid and plate of each triode con-
nected together so that each sectim of
the tube acts as a diode. The phase de-
tector receives two input signals, one
from the burst amplifier and one from
the color phasing amplifier. In this
circuit the frequency and phase of the
color burst are compared to the frequen-
cy and phase of the crystal controlled
3.58 mc oscillator. If any difference
developes between the two a corrective
d.c. voltage is produced and applied to
a reactance tube connected across the
resonant (tuning) circuit of the oscil-
lator. This causes a change in plate
current which automatically brings the
oscillator frequency into synchronism
with the color burst.

There is a close resemblance between
the automatic phase control system(APC)
and the horizontal automatic control
systems used in some black and white
receivers. The APC system performs the
same function as the crystal ringing
circuit, but in a different way. A



defective synchronous detector will re-
sult in faults described under Burst Am-
plifier (Ba).

Ds(I1) and Ds(Q) - "I" demodulator and

"Q" demodulator. The functions
of these demodulators is to separate the
chrominance signal into "I" and "Q" sig-
nals. In some color receivers, the
chrominance signal is separated into
color difference signals, known as Red
minus "Y" and Blue minus "Y" signals
In the RCA model CTC2B, the chrominance
signal is separated into a "Q" signal
and a Red minus "Y" signal. When a
color signal is being received, the out-
put of the two demodulators is propor-
tional to the original "I" and "Q" sig-
nals at the transmitter. A faulty Ds(I)
tube may eliminate the "I" signal leav-
ing only the "Q" signal. In this case
red and cyan are dropped completely leav-
ing only green and some magenta. All

other colors will appear as shades of
gray or black.
A defective Ds(Q) tube will re-

sult in picture losing green and magenta.
For example a green field will appear
as a shade of gray. It should be noted
that these faults could also be caused
by failure of other tubes (or components)
anywhere in the circuits between the de-
modulators and the mixer. For example,
an "1" amplifier tube may become defec-
tive, causing lossor great reduction of
the red hue (since red is the predomin-

ant component of the "I" signal). Here
again, green and blue, the colors left
in the picture, will be accentuated.

Consequently, when specific color defects
develop such as outlined above, it is
logical to check (by substitution) all
tubes either in the circuit carrying the
"I" signal or in that which carries the

"Q" signal depending on the color or

colors affected.

Gc - Green, blue and red d.c. restorer
tube. Actually a three-function

triple diode tube is used, one for each

of the three primary colors - red, blue
and green. These function the same as
the d.c. restorer in the black and white
receiver, controlling background bright-
ness for each color and maintaining
black level reference. A defective d.c.
restorer may affect only the brightness
of its particular color signal or it may
even cause that color to be absent from
the picture.

Ip(I) and Ip(Q) - Phase inverter. Also

called phase splitter. Two phase
splitters are used, one for the "I"sig-
nal and one for the "Q" signal. In
each case, a triode stage is used with
one signal taken off at the plate and
the other at the cathode. Signals taken
off a triode at these points will be re-
versed and are said to differ in phase
by 180 degrees. The four signals thus
obtained (two "Q" and two "I" signals)
then go to the mixer. The "Y" signal
is also brought to this mixer. Defec -
tive Ip(I) or Ip(Q) tubes will produce
the color faults discussed under Ds(I)
and Ds(Q).

Ke - Color killer. The function of

this tube is to disable the color
(chrominance) channel while the set is
being used for black and white reception.
Its operation is governed by a positive
pulse from a winding on the horizontal
output transformer and upon a negative
voltage (from the phase detector) pro-
duced by the color burst. This negative
voltage is only present during color re-
ception -- the only time when a color
burst appears ina signal. It biases the
color killer to cut-off, preventing it
from operating and hence permitting
color reception. During black and white
reception, however, current is able to
flow in the color killer tube, thus pro-
ducing a negative voltage across a re-
sistor in its plate circuit. This vol-
tage is applied as a negative bias to
the chrominance amplifier thus prevent-
ing the chrominance channel from operat-
ing. If the color killer tube becomes
defective while black and white trans-
mission is being received, the chromi-
nance channel will pass signals and
color will appear on the picture tube
screen. Random color specks will be
seen and the picture will present a mot-
tled appearance.

Ky - Keyer or gating tube. A tube used

to control the functioning of a
circuit, another tube or group of tubes
in a predetermined time sequence or un-
der predetermined conditions. RS e
ample, the tube which amplifies the
pulse from the horizontal output trans-
former which is used to switch the burst
amplifier on and off, is a keyer. The
action of this tube is such that the
amplifier and hence the entire color sync
circuit is cut off exceptatthe time the
color burst is active. A defective
keyer will result in picture faults simi-
lar to those described under burst am-
plifier.

Oc - Color oscillator. This may be a

tube or a crystal. When a tube is
used it is crystal controlled. Frequen-
cy of either type oscillator is set at
3.58 mc and is kept in accurate step
with the 3.58 mc signal at the color
transmitter by means of the amplified
color burst signal. Color information
is transmitted by two sets of signals
of identical frequency, but different
phase. These two signals, the "I" and
"Q" signals differ in phase by 90 degrees.
Their carrier, known as the color sub-
carrier, is eliminated from the trans-
mitted signal to prevent interference
during black and white reception. How-
ever, this carrier must be re-inserted
at the receiver before the "I" and "Q"
signals can be separated (demodulated),
and this is an important function of the
color oscillator. Failure of the color
oscillator would prevent the reception
of color transmission.

Q - Quadrature amplifier. A tube used

in the stage following the color os-
cillator tube (Oc) for amplifying the
3.58 mc signal before passing it to the
phase shifting system. The signal which
passes through the quadrature amplifier



undergoes a phase shift of 90 degrees
at the output of the amplifier tube and
it is then passed to the "Q" demodulator.
Hence, a defective quadrature amplifier
tube will result in a picture fault such
as described under the heading, Ds(Q).

R - High voltage regulator. A tube
which provides precise regulation of
the high voltage output. The three-gun
color picture tube is quite critical as
regards steady voltage requirements.
Hence it is necessary to maintain the
high voltage load constant regardless of
whether the picture is bright or dim,
Regulation is accomplished by means of
a requlator tube placed across the high
voltage line. RCA model CTC2B employs a
6BK4 triode as a shunt regulator which
acts automatically to keep the voltage
steady under varying load conditions.
Non-functioning of this tube would re-
sult in variations in scanning linearity
as well as changes in the various opera-
ting potentials of the tube itself.

Re - Reactance Control. This is a tube

connected across the tuning circuit
of the color oscillator. It is supplied
with correction voltage from the phase
detector which enables it to keep the
color oscillator in exact time with the
color burst, as explained in more detail
above under Ds.

Ry - "R" minus "Y" Amplifier. As men-

tioned under Ds(I) and Ds(Q) some
color sets separate the chrominance
signal into two signals, one of which
is an "R" minus "Y" signal. The tube
which amplifies this signal is called
the "R" minus "Y" amplifier. A defectiw
tube at this point would tend to reduce
or eliminate red hues in the image.

Sr - Selenium Rectifier. Many color TV
sets use conventional selenium rec-
tifiers in the low voltage power supply.
A defective selenium rectifier will re-
sult in a dead setorif partially opera-
tive will result in a lowering of the
low voltage to @ point where picture may
have reduced height, width and bright-
ness and sound may be weak or absent.

NOTE: While the above code

Ve - Vertical Convergence Amplifier.

The function of this tube is to
supply a corrective varying voltage to
certain elements of a tri-color picture
tube having a flat phosphor dot screen.
In addition to the d.c. convergence vol-
tage and focus voltage applied to such
tubes, additional dynamic voltages must
be supplied because the distance the
electron gun beams must travel from the
plane of the deflection yoke to the cen-
tral section of the shadow mask is less
than the distance that the beams must
travel when they are deflected away from
the center, Thus, if the beams are ar-
ranged to converge and focus when they
are at the center, they will cross over
at some point before they reach the mask
when scanning some other section than
the center. The result would be a mis-
registered picture. To remedy this
condition, the d.c. potential on the
convergence electrode must be varied in
such a manner as to produce a larger
convergence voltage as the deflection
angle increases. The same condition
also applies to the focus.

For the horizontal dynamic focus
and convergence circuit, voltage is de-
rived from the cathode circuit of the
horizontal output tube and applied
through an amplitude control to the grid
of the horizontal convergence amplifier.
Voltage for the vertical dynamic focus
and convergence circuit is derived from
the vertical output amplifier. It is
then applied to a vertical convergence
amplifier. Some circuits use only ver-
tical convergence amplifier. The out-
put of the convergence amplifier is com-
bined with d.c. focus and d.c. conver-
gence voltages obtained from the high
voltage power supply. Convergence am-
plifiers are unnecessary where color
picture tubes are used which have
curved shadow masks and phosphor dot
screens, as in the case of the 21AXP22.

Failure of a convergence tube will
cause red, green and blue colors to be
seen individually and will tend to give
the effect of a poorly focused picture.

letters

cover the special function tubes
used in color TV receivers, it is possi-
ble for certain tubes, not in the color

channel, to affect

color operation.

These are the tubes in the luminance or
"Y" channel which extends from the point
where the color and monochrome signals
separate to the mixer, where the "Y"
signal is finally combined with the "I"
and "Q" signals. When tubes in the lumi-
nance section fail, the immediate visual
effect is a darkening of the picture.
Yellow is the color most affected by
the removal of the brightness, whereas
blue is the least affected. Hence, if
a tube in the "Y" section is defective,
yellow will appear darkest, blue bright-
est, red next to blue, then magenta,
then green through cyan, then yellow.
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CpOxACiTz
3A2 6BY6 6BY6 A7sr
6ANS @ C,
BH non "

L6BLA @ Q v K3E, 6BQTA
i Ne A lormi @9
@ 12AT7 @ . PS ::3 :

6SN7 @ s 101 gz
6CL6 T ce. e
INGO=—== @ @
Crd P, ¢ @ S0Co
1N60§ 6AL5 AQ5
O Gy © Csf’
6BL7 6U8 6AU6 6AV6
(Front)

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.20

Picture =---=-==cemeu—u= P Horizontal movement and
Sound =—-——s=———=———c——— S bright area ---------- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area ------------ B  Background --------=----= G
Horizontal movement ---- H Focus -----=======-a--== F
Vertical movement ------ V Contrast =----—-----=-==-= C
Horizontal and vertical An asterisk (*) indicates

movement -------=====- HV  the presence of high voltage.



e 6BCT €9 4 5 amp Ruse
B L.45 amp| 12BH7 12BH7 12BHT
' Bt
F
v KRR
1X2B .
® 6ANS
& .
N LpLoD Sn=y ons
® PIX TUBE @ Seg et
15GP22 6AN TS Ses
6BD4 D sffﬁf'
6BQ'7A
.6AU4 6AN8 @ (@\ 0 @
@ 6BY %BYE; o
6CD6 6ANS A
a0 OO o
65N7 12AT7 6AN8 P2y _15 i |6AF4
-101) kdg
6DC6CPC Crm
6CI6 6CL6
IN6Oz=oP @ @«
12BHT PJ (::) ])(:6
@) 12ATT 6AL
@ 6AT6 6AV
(Front) 6DC

TROUBLE INDICATING

TUBE LOCATION GUIDE

NO.

Picture -=-=-m-ereeec=——— P
Sound =—=—==m—m—mmm——— S
Picture and sound ------ PS
Bright area -----=-=r=-=— B
Horizontal movement ---- H
Vertical movement =------ Y
Horizontal and vertical

MOVEMENt ——-—=-======= HV

2l
Horizontal movement and
bright ares ———==i===== BH
Picture, sound, br area D
Background =--=-=-===--- G
Focus -----=—=========== F
Contrast =-=---==-=-=---- C
An asterisk (*) indicates

the presence of high voltage.



Note: Models followed by suffix
"U" (UHF models) use two 6BQ7A
tubes, 6AF4 instead of 6X8 & 654

6SN (Front) e @
6AQ5

= O 8

"6CB6 6AU6 SU4

ol 2O

ooBs
ngsygwé @) 12407
1071 ¥S @) 6SN7 ,6W4

6AU6 —12AU7 fBT-
@6AL5 @ @ @

6CD6’@ 1B3 |
N (B

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.22

Picture -—--—-emmcmmeme P Horizontal movement and

Sound =--—=-m—mm—— e S bright area ---=-=--=-=-= BH
Picture and sound ------ PS Picture, sound. br area D
Bright area —-----ccme-- B  Background ---=-=====-=- G
Horizontal movement ---- H  Focus ===-m-m—mecomaeemm F
Vertical movement ------ V  CONtrast =-===-==--=---- c
Horizontal and vertical An asterisk (*) indicates

movement ---------—=-- HV  the presence of high voltage.



6S (Front) GAV6
6X8 N 6A0Q5 (:>
dps)

6CB6

6BQ7A ®S
qr) 6CB6
®

6CB6

®3

PS|-coac

Tuner not 6

=
<:>6AU6 = BHY
12AU (:j)
6AU6 C
6CD6* 1B3*
Note: UHF @ u:F BH
A

P9 5U4
= @@m

¢clg PIX TUBE - 21AP4

® 12AU7

IN64 @ ,6SN7  6W4

B

5 B A

shown

oA, Fuse/ “6W4

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.23

Picture =-===—====---===
Soudd -—-----=-==m—m—————
Picture and sound ------
Bright area -------=~----
Horizontal movement ----
Vertical movement ------
Horizontal and vertical

p Horizontal movement and

S bright area ----==---- BH
PS Picture, sound, br area D
B Background --------—----- G
H Focus ==---===-=—=-~=-== F
v Contrast —-==---—-=-—-=-= C

An asterisk (®) indicates

MOVEMENt ========-==== HV  the presence of high voltage.




6SNT (Front)
6AV6 @
6X8 6AQ5

J 6CB6

6BO7A @ Su4d

¢

6CB6

6CL6
12AU7
gl

o
o 8
55
&
(]

Radio

Chassis :
Not @ 6C06' 1:: =
Shown 6AL5 o,

% amp. Fuse’ 6wa"

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.24

Picture —--—----cmmmmeeee P Horizontal movement and

Sound -------cmemmem e S bright area -----==--- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area ----=-------- B Background ---=-=--==---- G
Horizontal movement ---- H Focus -----==--=-==nc-== F
Vertical movement ------ Y Contrast -—-===-======--- C
Horizontal and vertical An asterisk (*) indicates

MOVemeNnt =--==-===-=== HV  the presence of high voltage.



PIX TUBE 21ZP4B

) CZ%B

6BQ7A
£1N60 s
" 6ALS 5= 3
S ® 6 @ -
6AL 6AU6 ¢CBs 6CB6 6CBé E
~ 6CL6 =
GlE oo
Lepln 6AU6 6AQS
. .3 amp Fuse
BQ6* "I' Gi) 5U4
chna L2AUT @
6SN7

Lt sya 6AQ5 .

1‘!' (:)(geyé

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.25

Picture =---e-emcmceemao P Horizontal movement and

Sound -------mmmmem e S bright area ----=-===-= BH
Picture and sound ------ PS Picture, sound. br area D
Bright area --------=-== B Background ------------- G
Horizontal movement ---- H Focus ======-=-—---ne-== F
Vertical movement —---=- Y Contrast =-===-==—==-=== C
Horizontal and vertical An asterisk (*) indicates

movement —--=—-=---—---= HV  the presence of high voltage.



PIX TUBE

21EP4A
21AP4

Note: UHF Tuner not shown
6BQ7TA  6X8
6AU6 12AU7 _ 6CF6
& O
6AU6 HV 6CB6 6CF6
6ALS
6S 6X8
12AU07
. .3 amp Fuse
6BQ6% 6[(6 Z;?
€€ :
B
6AX4
SU4 5Y3 6SN7
153* @
6K6 6AV6
TROUBLE INDICATING TUBE LOCATION GUIDE
NO. 26
Picture =====ecmmmemee——— P Horizontal movement and
Sound =-===-=mmmmm e S bright area -----'=-=--- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area -----==----- B Background --------—---= G
Horizontal movement ---- H Focus —----===—=c-—am--= F
Vertical movement ------ V  COntrast =—-—===-=mm====== c
Horizontal and vertical An asterisk (*) indicates
MOYEeNentac == HV  the presence of high voltage.




@ 6X8

BQ7 L 6CB6

6CB6

OV 6@5

5%
oo
B (1D &,

(Front) 65N7

6AU6
sug = Ut

6AG7

6SN7 6W4

TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 27

Picture =-=--c—mcmemmeee P Horizontal movement and
Sound —--—-mmmmmm e S bright area -----=---- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area ------------ B Background =--==-------- G
Horizontal movement ---- H Focus ---—-=—==-=--cnw-em  F
Vertical movement ------ V  Contrast =-===-==—==-=-= C
Horizontal and vertical An asterisk (*) indicates

movement =---=-==-—-== HV  the presence of high voltage.




@ 6X8 6pve C(Front)

6BQ7A

CR=101"1- cCB6

PS LIS

Radio :
Chassis | Audio (:) O]
not Chassi 6V6 6CA

shown 5Y3

6V6

TROUBLE INDICATING TUBE LOCATION GUIDE

NO. 28
Picture =-======—ccm-==- p Horizontal movement and
Sound ---=--m=-————————— S bright area ----—'==--= BH
Picture and sound ------— PS Picture, sound., br area D
Bright area -----------= B Backgrounds——=—c=scsssss G
Horizontal movement --—= H  Faclls s=&==c=—=——=sssoc F
Vertical movement ------ v  Contrast =-----=-=-=---- C

Horizontal and vertical An asterisk

movement =---==-===-== HV  the presence of high voltage.

(*) indicates

- il



(Front)

(=2
—
(=%

6Ave  0K6 = @
E @ 6K6
| | 6cBs @ 5Y3®
@ 6CR6

» @

(=)
S
(=

: 6AG7
@.ﬁcms @

6
6SN7y // e
) A
6Aq6 BO6* 6SN7
S ) 6ALS @ é 6W4
BH
(5 Joatish| BB (e
2 amp.ruse

Note: Radio section not shown

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.29

Picture =--==-=--ceee-c= p Horizontal movement and

Sound ----=-=-==mc==——-= S bright area =----i---== BH
Picture and sound ------ PS Picture, sound. br area D
Bright area --------=---=- B Background -----=====--< G
Horizontal movement ---- H  Focus -—--=-======--====== F
Vertical movement ------ V  Contrast =-===m===-==—=- C
Horizontal and vertical An asterisk (*) indicates

movement ----=--=-=-=-- HV  the presence of high voltage.



3
E

6J6 6J6

@6.16 @

5
8
=
6SN7 6AG5 6BA6 oile =
or G6AGS 6AT6
12AU7 6AGS 6AU6
® é some
models
@ only
6AL5 or
6H6
ol 6V6 or
@61(6
6BG6* 5V4 R
. 6SN7
6SN7

1B3"'

TROUBLE INDICATING TUBE LOCATION GUIDE

NO.30
Picture ------cmcememmee P Horizontal movement and
Sound ----------mmee———— S bright area ===---=--- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area -====-===-=-= B Background ---=----=---- G
Horizontal movement ---- H  Focus =--==-==-=-ccnc--- F
Vertical movement ------ V  Contrast =-=-=-==m—=m=—=- C

Horizontal and vertical
movement ==--—=—=—====== HV

An asterisk (*) indicates
the presence of high voltage.



PIX TUBE

24CP4A
ot e
6BQ7A  6X8

rg_

(D

6AU6

6AU6

©,

6ALS

(E:)‘I.‘I"CFb

6CF6

€§9 12AU07

6X8

6SNT (:::) 12?55)

6AU4

DEO S

6CD6*

1B3*

U4

.45 amp, Fuse

(:>6AQ5
(:)12AU7
3

@ 6AQ5
&)

(Front)

) 4

6AV6
TROUBLE INDICATING TUBE LOCATION GUIDE
NO. 31

Picture =-==—-eecee-ec=u= P Horizontal movement and
Sound =---===---mm—m e S bright area ----=--=--- BH
Picture and sound ------ PS Picture, sound, br area D
Bright area ------===--- B Background ---=---------= G
Horizontal movement ---- H  Focus ===-=-==-====o=---- B
Vertical movement ------ y  Contrast =—---=-========= c
Horizontal and vertical An asterisk (*) indicates

MOVemeNnt =—-=-=======- HV  the presence of high voltage.




=
PIX TUBE - 27MP4

(Front
oo s 6AV6(3)
0 6AQ5 6A05
scos (V) ®
6X8 @? 5U4 ®5U4
®))| ||ecBs oA @
prulasils e .‘Cp I” 6AL5
UHF A
Tuner 6CB6 12AU7
not PS =
niCr- 6CL6
101 @ 12AU7 SN? 6W4 |
Crystal/ ue
@6AU6
6BQ6 B
@6ALS g
% amp. Fuse) ‘6W4
UHF Tuner uses 6BQ7A,6AF4 & 654

TROUBLE INDICATING TUBE LOCATION GUIDE®

NO.32

Picture -----ceommmme e P Horizontal movement and
Sound =---mmmmem—— e s bright area -----i=---= BH
Picture and sound ------ PS Picture, sound, br area D
Bright area =-==---ee--- B Background -----=---=-=-= @
Horizontal movement ---- H FoCUS =——=—=—ememmemcem- F
Vertical movement ------ V  Contrast =----—---—-—-=—--- c
Horizontal and vertical An asterisk (®*) indicates

MOVement =--=-—=c-e—eea- HV the presence of high voltage,



IV Tube Substitution Guide

Very often, unexpected
tube failure in atelevision
set necessitates the tem-
porary substitution of a
different type tube for the
original one. In many cases
it is possible tomake such
a substitution without im-
pairing the efficiency of
reception. In still other
instances, substitution of
one type tube for another
may result ina lowering of
efficiency, but still may
be highly desirable as a
temporary expedient for
maintaining uninterrupted
reception until the faulty
tube can be replaced with
its exact duplicate.

In general, it is seldom
desirable to rewire or to
replace sockets in order to
make tube substitutions on
a TV set. Therefore, the
tubes suggested for substi-
tution purposes in this
guide have been restricted
to those which may be plug-
ged directly into the same
socket used by the original
tube, without any changes
whatsoever.

In substitutingone tube
for another in a television
set, it is necessary to know
whether the heatersor fila-
ments are connected in series
or in parallel. This infor-
mation maybe obtained read-
ily without consulting a
diagram. If a burnt out
tube is to be replaced and
all other tubes remain lit,
the heaters are in parallel.
If the tube to be replaced
is merely suspected of being

defective, but stilllights
up, remove it from its soc-
ket. If any other tube or
tubes then show loss of
heater glow, the tube in
question is part of a
series system hookup. How-
ever, if all other tubes
remain lit, the tube to be
replaced has its heater or
filament connected in a
parallel arrangement.

Certain type tubes in
the following tube substi-
tution list may be used only
in parallel connected cir-
cuits. These are indicated
by an asterisk (*)after the
tube designation. If no

asterisk is used, the tube

may be substituted in either
series or parallel connected
heater systems. If the let-
ter t in parentheses (t)
follows a tube designation,
this indicates that this
tube is recommended as a
temporary substitute, since
it will not operate as ef-
ficiently as the original
tube.

Hundreds of requests have
been received for this Tube
Substitution Guide. As far
as we know, it is the only
one of its kind, and it
should prove valuable in
keeping TV sets in opera-
tionin circumstances where
exact tube replacement is
at times impossible.



TABLE NO. 1

Covering the Substitutions Available for Over Fifty Tubes
Most Often Used in TV Sets

TUBE SUBSTITUTE TUBE SUBSTITUTE
1B3 8016 6AQ5 6BM5
X2 1X2A 6BF5*(t)
1AX2  (t) 6AT6 6AV6
5AXA 5AZA 6BF6
504 6BK6
5va 6BT6
5Wa 6BU6
5Y3 6AUS 6AVS *
524 6BD5 *
504 SAXA 6AU6 6BAG
5AZ4 6BD6
5T4 6AG5
5W4 6AT5%(t)
5Y3 6AVS 6AUS *
5Z4 6BD5 *
5Y4 6AVE 6AQ6 *
5Y3 5AXA 6AT6
5AZ4 6BT6
5T4 B6AXA 604
5U4 6Wa
5Va 6AX5 6Ua
5Wa 6W5 *
5z4 6X5 *
6ACT 6ABT 6BAG 6AUG
6ATT 6AG5
6SDT * 6BC5
6517 6BD6
65S7 6CB6
1852 6CG6
1853 8BCH 6AGH
BAFd 6ANZ 6AJ5 *
6ANS*(t)
6AGS 6AI5 * 6AKS *
6AK5 * 6BD5 6AUG*(t)
6BC5 6AVE*(t)
6CF6 6BI6 6BUG
5590 * 6BHG 6BI6
5591 * 6AS6 *
9001 * 6BKT, GBKTA 6BQT
9003 * 6BZT
6AHG 6AJ5 (t) GBLT 6BXT
6AU6 (t) 6SN7 _*
6BC5 * 6BQ7, 6BQTA 6BKT
6BD6 * 6BZ1T
GAKS 6AG5 * 6BZT 6BK7
6AT5 6BQT
6BC5*(t) BCB6 6AGS
GALG 5726 6BC5
6ANA 6AFZ 6CF6

6T4 6AK5*, 6AT5 *




TABLE No. 1 (Cont'd)

TUBE SUBSTITUTE TUBE SUBSTITUTE
6CD6 6BG6 * 6Y6 6K6 *
675 6ADS 6L6 *
6AES 6U6 *
6AF5 6V6 *
6C5 12ATT 12AU7
6K6 6F6 * 12AVT *
6L6 * 12AX7
6U6 * 12BHT *
6V6e * 12AU07 12AT7
6L6 6F6 * 12AVT *
6K6 * 12AX7
6U6 12AY7
6V6 12AV7T AR TR
1614 12AU7
6SNT 6BLT * 12AY7
6BXT * 12BHT
65Q7 65RT 12AXT 12AT7
65TT * 12AU7
65R7 65Q7 12AVT *
6STT * 12AY7
6SZ7T * 12AZ7T *
6T8 6AK8 12BHT7 *
6R8 12AZ7 12ATT *
604 6AX5 12BHT *
6Wa 12BH7 12AZ7 *
6V6 6F6 * 12BZ7 12AXT7 *
6K6 I35NT 102 Gy
6L6 * 125X7
6U6 * 25L6 25A6
: 6Y6 * 25B6
eWe 6G6 * 25C6
6L6 * 25N6
6X5 6AX5 *
6W5 * 8016 1B3

Note: TROUBLE INDICATING TUBE LOCATION GUIDES
of any make or model TV set can be obtained
by writing to Harry G. Cisin, Amagansett, N.Y.
enclosing Tube Chart from back of set together
with 50¢ and stamped self-addressed envelope.
Be sure to state make and model number of set.
In the case of Magnavox sets, it is necessary
to give chassis numbers. Serial numbers
should not be given.




Functional Classification of TV Tube Types

TABLE No. 2

A RAPID MEANS OF CHECKING TUBE FUNCTIONS
IN UNFAMILIAR TV SETS

Many different types of
tubes are employed in pre-
sent-day TV sets, each one
having been selected because
of its ability to perform
a particular function to
best advantage. Some tubes
are especially well adapted
to handle more current than
others and hence are used as
output tubes. Certain types
are designated to function
as high voltage rectifiers,
others are made particularly
for service as low voltage
rectifiers. Certain types
of miniature tubes are wide-
ly used as r.f. amplifiers
because of their high mutual
conductance and low inter-
electrode capacitance.

Due to the large number
of new tube types constant-
ly being developed, type
designations arc apt to be
misleading when used to de-
termine tube functions,
Hence the need for a table
such as this one, which has
been compiled from a study
of over {fifty different
makes of television receiv-
ers. It will be noted that
in some instances, practic-

ally all TV manufacturers
employ the same type tube
for a certain purpose. In

the case of many other tube
functions however, a wide

variety of tubes may be
used. For example, the
tube selected by most manu-
facturers to perform the
dual function of discrimi-
nator and a.f. amplifier is
the 6T8. On the other hand
as many as eight different
tube types are in common use
as horizontal output tubes.

This table should be use-
ful in tracing the circuit
of an unfamiliar TV set,
especially where the diagram
of the set is not available.
In many instances, it may be
possible to determine the
function of most of the tubes
in a TV receiver by checking
tube designations with the
table.

The tubes listed in this
table under any given func-
tion are not necessarily
interchangeable. In order
to determine whether one
tube may be substituted for
another without any circuit
changes, it is necessary to
consult Table No. 1. The
letters in parenthesis
after each tube function
heading correspond to the
code letters used in the
Trouble Indicating Tube Lo-
cation Guides in the preced-
ing pages of this book.
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LEARN MORE ABOUT TELEVISION !

H. G. CISIN'S
TV CONSULTANT

The TV Serviceman's Silent Partner

TY CONS
of SWEEP GENERATORS, OSCI

other TV test instruments, tellin
All information is hi

use them,

ULTANT gives you practical pointers on the use
5L i‘E CUUM OLTMETERS and

n, and wi t0

you how, Wl
1y an%Yca -- the result of

years of actual teést bench experience.

If you are & novice in TV servicing,

TV CONSULTANT

shows you a guaranteed, copyrighted method of trouble shooti

enabling you to mivnm TV trouble

you are an expert,

s with ease and speed,
CONSULTANT is an ideal reference hook, both

for the service bench and the TV tool kit, It contains over

icture,

ive parts cpusing the trouble.

raster, and sound trouble symptoms all alphabetically

?isud. Detailed directions tell where and how to locate defect-

TV CONSULTANT contains over 135 rap , many

requitring no instrments but
itself as a trouble lacator,
scope waveforms, diagrams,

defects -= everything needed to take t
RY - NO MATH - NO
rvicing information covering all types of TY sets in-

vlcln*. Ho
useful se

instead, usi
There are 125 illustrations of
station gattem& shuwln; various

the picture tube

e mystery out of TV ser-
FORMULAS -- just practical,

cluding the latest developments in newest models.

1955 TV DOCIOR

The new 1955 TV DOCTOR is frankly a beginner's
book. It has been written espeeially for the no-
vice in TV servicing by HiG. Cisin, noted TVedu-
cator and author.

TV DOCTOR contains just the information needed
to start in TV servicing. No theory, math or
formulas, but filled with praotical information,
Copyrighted TROUBLE SHOOTING GUIDE pin-points
hundreds of TV troubles.  Method applies to all
TV sets old and mew. Special chapters on modern
Color TV and Ultra High Frequency (UHF), Many
practical hints for prospective servicemen. An-
tenna know-how, easy TV trouble checks, valnahle
info about TV sets. Nine fact-craommed,  fully
illustrated chapters.

Price: §1 Postpaid

TROUBLE SHOOTING PIX GUIDE Including
TV TERMS EXPLAINED

Section 1 is a fully illustrated GUIDE to oft-
recurring pix faults. Causes and cures explained
Copyrighted Trouble Indicating illustrated chart
tells where troubles start in typical TV set ---
illustrations show resulting faulty TV pictures.
Section 2 explains hundreds of TV terms in non-
technical language.

Price; §1 Postpaid

TV TUBE LOCATOR

Copyrighted Trouble Indicating Tube Location
Guides for ovar 3000 most popular models from
Admiral to Zenith, plus PIX TUBES used in each
model! 1947 to 1953 models. A storehouse of
valuable TV servicing info priced very low for
large volume sales.

Price: §1 Postpaid

Price: $2 Postpaid

ABC OF COLOR TV

Covers bastc color prineiples, the compatible
golor TV system, the color signal, color TV re-
ception, plus practical pointerson celor pix tubes,
tests, servicing, antenpas, ete. Just the info
TV servicemen musy have to vash in on this rapid-
ly expanding new field, Profusely illustraied,

Price: $1 Postpaid
RAPID TV TROUBLE SHOOTING METHOD

A new meéthod of servicing TV sets which en-
ables you to dingnose TV troubles as rapidly as
an expert, No theory! MNo math! You can locate
faults in record-breaking time, regardless of
make or model, This book trains you to'be a TV
dilagnostician,

Price: $1 Postipaid

TV TROUBLE TRACER
Volumeés 1, 2y 3. . & 4

All TV TROUBLE TRACER volumes contain over
40 illustrations of picture faults caunsed
by defective tubes. Forty Symptom-Cause~
Hemedy Instruction Charts. Pix faults and
TITLG (Trouble Indicating Tube Location
Guides) indexed for rapid reference.

Vol. 1 - TITLG covering hundreds of older
TV models

Vol. 2 - TITLG of 1950-5H2 TV sets

Vol. 3 - TITLG of 19563-53 TV sets

Vol. 4 - TITLG eof 1954-55 TV sets
Price: 504 each, postpaid
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