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EXPERIMENTAL TELEVISION CIRCUITS

By The Engineering Department, Kenyon Transformer Co., Inc.

Y INCE sweep crcuits are the foundation result,. Now, f we were to bear down

on which a television receiver must be hightly on the pencil every time across until
built, it is logical to connder what their we reached the middle, then beavily for the
function is, how they work, and how they rest of the lines, 2 picture would be formed
may be built, before going into the other of two tectangles side by side, one light,
details of the receiver and the other dork. By varying the pres

A characteristic of the human eye termed sure of our pencil on the way across the

as the persistency of vision is such that if
an image is fashed intermittently before it

more than & certain munimum  tunes  pet B —— — ——

second the image appears without perceiv
able flicker. Around this peculiar character
istic 15 built up the principle of television

and also motion picture

Now let us suppose it s possible to move
the beam of cathode ray tube back and forth

in a horrzontal direction fast enough, and at

the same time move it up and down on the

screen sixty tmes per second, making a

series of horizontal lines about a fortieth of

an och apart This 15 as though we had laid

out a rectangle on a piece of paper und had

moved our pencil once across the page for

every time we moved it down the page a

forticth of an inch A series of paraliel

lines very cose together would be the
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VERTICAL LOW FREQUENCY SWEEP CIRCUIT
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Fig. 2
LIST OF PARTS
Rl 1 Pot. R12 35,000 ohms—1 watt
R2 ohms—1 watt Ci .1 mfd—00 v. Paper
R3 100,000 ohms—1 watt C2 002 mid.—400 v. Mica
R4 250,000 ohms—Pot. Freq. Control C3 .1 mid—400 v, Puper
R5 25,000 ochms—Pot. Size Control 10 mfd.— 30 v. Elect.
R6 2,000 ohms—3 watt C5 5 mid—400 v. Paper
R7 50,000 ohms—Pot. Bias $6' 1 rmid—400 v, Papts
C7 20 mfd— 30 v. Elec.
RS 500,000 chme—1 watt C8 8 mid—430 v, Elect,
R9 100,000 ohms—Pot. Linearity Control V1, V2, V3i—76
R0 500,000 ohms—145 watt V4--6C5
Ri1l 10,000 ohms—Pot. Bias Ti—Kenyon Type T112
lines, any ';lynpe of picture dau;d mluy be
formed. cross shown in was
made by pressing heavily on our peocil SUGGESTED CENTERING CONTROL
only in the center of the picture for a third o T
of the lincs on the way down. The next Y
third of the lines were drawn a heavy ' S
pressure all the way across. The last third e
of the lines were drawn the same as the aOMe.
fiest third pressing heavily only in the
w.':‘..f'“ cathode ray tube 43
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the paper ;
do this with the cathode ray tube two sweep

circuits are

The horizontal sweep moves the spot
across the in one direction at a uni-
orm rate and then jecks it back to the
other side very quickly so as to be ready to
start its uniform motion across again, At
the same time the vertical sweep is moving
the spot across the screen in a vertical di-
rection at 4 much slower, uniform rate of
speed. This sweep combination then is con-
trolling the motion of the cathode ray spot
in exactly the same manner that we con-
trolled the motion of our pencil. We con-
trolled the lighter and darker tones of the
picture by pressure on the pencil,  The
brilliancy of the cathode ray spot likewise
follows the same analogy, and is controlled
by the receiver,  As this has no immediate
bearing on the design of our sweep circuits,
we will neglect it for the present. It is
sufficient 1o say that this circuit besides con-
twlling the hrilliancy, petforms a function
aimilar to lifting the pencil from the paper
for the etum stroke, so oaly the woiform
motion of the sweep is allowed to appear
on the screen.

Thus far, we have followed the develop-
ment of onehalf picture, or frame.  la

-

the picture, if this is where we started, and
draw another set of horizontal lines, shad-
ing them by pencil peessure, to conform
with those previously drawn.  The picture
15 now hnished, and we go on to another
picture’ 10 be made in exsctly the saume
mannes.

The sweep crcuits to be describal are
for standard 441 line scanning, 30 frames
per second.  This means that there are 220
paralle! lines on each tracing of the picture
(or half frame) and that it takes 1/60th of
a second to trace a half frame. From this
we see that the frequency of the vertical
sweep is 60 per second and the horizoatal
sweep {8 220 times this or 13,200 per
second

Thus one sweep must gencrate  sixty
uniform pulses per second, and the other
13,200 per second.  Since these pulses must
be uniform with time, the wave form will
be a sawtooth with one side a straight
slanted line, and the other side almost vert-
cal, indicating a quick return,

The sawtooth generators to be described
are designed to meet these requirements by
two Englishmen, Bedford and Puckle, They
were recommended and described to us by
Mr, M. P, Wilder of the National Union
Radio Co. Their advantage aver some other
types is in stability of oscillation, case of
adjustment, and in the low value of voltage
necessary 1o synchronize them.

VERTICAL LOW FREQUENCY SWEEP
The sawtooth generator in this circuit as

shown in Fig. 2 consists of Vy and Va.
Note the connections on these tubes. 1t is

HORIZONTAL HIGH FREQUENCY SWEEP CIRCUIT
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Fig. 3
LIST OF PARTS

Ri 1 Meg. Potentiometer

R2 A,000—1 watt

R3  100,000-—1 watt

R4 100,000—Pot. Freq. Control
RS 10,000-Pot. Size Control
R6 2,000-—1 watt

R?  10,000—Bis Pot,

RR  250,000-—1 watt

RO 500,000V watt

R10 1,000-Pot, Bias

Rit 80003 watt

R12 25,0001 watt

order to make our picture plainer, we went
back and put an extra line between each of
those we had already drawn. In order to
do this, we would go back to the top of

Page 2

C1 005 mfd—400 v. Paper
C2 0025 mid—400 v. Mica
C3 001 mid—100 Paper
C4 25  mid—400 Paper
Cy 8 mid.—450 v, Elect,
C6 003 mid—400 v. Paper
C7 10 mid— 30 v. Elect.
c8 05 mid—600 v. Paper
Vi, V2, Vi, —76

Via—6L6

V5—1V (Filament Insulated from Ground)
T1—Kenyon Type T111

a two stage resstunce coupled amplifier
with the outpur fed back into the input.
When plate voltage is applied Va draws a
large amount of current.  This causes 2
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voltage drop in Rg. Since Ry is coupled to
the grid of Vy it swings the grid negative
and Vi dmws no current. At the same time
a voltage has been building up across the
Ry, R, Gy network.  This happens almost
instantancously and the plate current of Va
reaches a steady value. When the steady
state is reached there is no longer a negative
, voltage applied to the grid of Vy. As soon
as the charge leaks off its grid through Ry,
Vi stats to draw plate current.  This
caes a voltage drop in Ry, swinging the
grid of Vy further negative. This reduces
the plate current of Va decreasing the volt-
age drop in Rg, and applying a pasitive
surge to the grid of Vy through the coupling
network Re, Ca.  This causes additional
plate current to flow through Ry, biasing
V2 further toward cut-off,

Now when plate current no longer flows
in Va, the charge starts to leakoff Gy
through Re, Rs.  The time necessary for
this to occur is determined by the time
constant of the RC combinution. The volt-
age drop is then following the exponential
discharge curve of a condenser-resistor com-
bination. When this charge has leaked off,
the grid of Vg is again ot a positive poten-
tial with respect to its cathode so Vo starts
to draw plate current.  So the cycle is ready
to repeat itself,  During this cycle the volt-
age across Ry, Ry increases very sharply
and decreases at a rate as determined by the
values of resistance and capacity chosen. A
portion of this voltage is taken off Ry and
fed to the grid of Vy to be amplified.

Since the voltage fed to the grid of Vy is
that of a condenser discharging through a
resistor it is of an exponential curve and
not truly linear. In order to correct for
this, and also distortion which occurs in
the deflecting coils on the cathode ray
tube, Ry and Ryy arc made variable. This
makes it possible to operate Va and V4 on
the portion of the plate characteristic which
is curved in the proper manner to compen-
sate for the unlinearity, The resistor-con-
denser combination Re, Cs form an addi.
tional contral for the purpose of linearity
correction,

T-112, the output transformer, is spe-
cually designed to match the impedance of
the vertical colls in the Kenyon deflecting
yoke T-700.

SUGGESTED METHOD OF CENTERING

In order to center the beam 2 direct cur-
rent of the order of 300 M.A. may be nec
cssary in ecither or both horizootal and
vertical deflecting coils.  The circwt Fig.
2A shows bow to employ the total supply
to sweep circuits and receiver for this put-

No serious voltage drop s involved
for the D.C. resistunce of the deflecting
coils is small.

The resistor shown in crcuity, Figs, 2
and 3, have an important bearing on operat-
ing characteristics, and are therefore shown
as variable type. However, when proper
values are determined, fixed type resistors
may then be substituted.

POWER SUPPLY FOR RCA {800 TUBE - ANODE No.2 - 6000 V.

X Al :
< L]
o—" o S
. Vi :
ag?:o«v ooe =
Gi ? E”
x ~ ; 3 GARID No.)
g $ $m
X ORMALLY GRID WILL BE AT GROUND -
POTENTIAL FOR TELEVISION X X
Fie 4
LIST OF PARTS
R1 40—25,000 ohim 1 watt carbon on form R6 2—8£00 ohm 1 watt carbon on form
NO. 0, 2
R2 3——23.00(: obm 1 watt catbon on form R7 25,000 Pot. no taper, mounted on
R3 300, .hm | antrol, no ta contcol §
e fdem o A ERCEL LG 13 il 6000 vIDIC:
R4 8—20000 ohm 1 watt carbon, plus V1 878 RCA
15,000 ohm 1 watt carbon on V2 1.800 RCA
farm No, 2 4 Tyve T204
RS $—10,000 ohm 1 watt carbon, plus Tt Kenyon Type

1—5,000 ohm 1 wart carbon on
form No. 2

SUGOESTED BAKELITE FORM
FOR | MEGOHM RESISTOR
FORM Mot 4
:...f T --.1|"

s i,

12% -
Fig, 8
Material—14" or A" Bakelite
Dnilling— *

Holes “A™ spaced as shown—total of
21 holes on cach side of strip—&"
to 14" in diameter

Holes "B" for mounting strip to chassis

SUGGESTED BAKELUITE FORM

FOR REST OF
- S
TR

Ez'-;_t_'n__;:ffl
e o I

%"
Fig. 5A
Material—15" or 4" Bakelite
Drilling—
Holes A" spaced as shown—total of
14 each side _ ;
Holes "B" for mounting stoip to chassis
Holes "C" 3" to take standaed volume
control shaft

HORIZONTAL HIGH FREQUENCY SWEEP

The sawtooth generator wcircuit, Fig. 3,
is the same type @y wsed in the low fre-
quency sweep.  The constants have been
changed to give the required frequency of
13,200 cycles.

A higher power level is required to give
sufficient amplitude in the horizontal coils
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All resistors serics connected except polentis
ometers which are paralleled.

METHOD OF MOUNTING
RESISTORS TO STRIP

we
BOTTOM ViEW

TOP VIEW
Fig. 6

50 4 6L6 tube B wsed in the vuput.
(Pamallel 42's may alyo be wed) The
rectifier 1.V with its resistor condenser
combination serves to damp oot spunious
oscillations developed by the output tube

The output transformer T-111 is designed
to match the output tube to type 1700
deflecting yoke.

POWER SUPPLY CONSTRUCTION

The hrst item which meets the eye in
looking over the power supply diagram
(Fig. 4) as furnished for the Kinescope, s
the fact that the bleeder is mude up of 4 1
Meg, 25 watts resistor, which i hard to
obtain, particularly in the voltage chss of
this supply, 6000 V., D, C. Howewr, a
little thought evolved a suitable system.
The bleader in its entirety was made vp of
common one witt carbons, of small enough
resistance so that when combined in series,
their wattage rating would be sufficrent.
For instance, the me; hleeder 15 made
up on a bakelite strip, Fig. 5, designated as
form No. 1, of forty equal one watt wesise
tors, giving it a wattage rating of 40 which
is more than sufficient,
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Au wwderweath view of the power supply chaivis

The resistons are mounted on the two
sides of the steip, as shown in Fig. 6 to
ke 0 series connection.

e other resistors are made vp in the
same manner, For variables, since very little
curcat is drawn by the tube itself, a low
Walage panng  poteotiometer was shunted
dcrons 4 fived resistor, Form No. 2, (Fig
SA1. This is desicable, since a single unit,
L0000 ol potentiometer  capable  of
handling § watts, as required, 15 unusual

I iy recommended that all wiring on the
higr voltage side of the power supply
be done ' with some type of high voltage

thawing the

wothod af wounting the verittoe forms,

a 10,000 volt test rat-
the KRR rectiher
cither be mwounted on a bakelite
plate with a minimum of 3" spacing from
ground, or else mounted on c¢eramic stand
off insulators, to  withstand the high

cable, with at least
mg The socket for
should

voltage

EXPERIMENTAL MOUNTING FOR TUBE

The cathode ray tube comes packed in o
carton which makes an excellent mount for
experimental purposes, with a little revi-
sion,  Sec sketch, Fig. First, cut out
handle (a) remove part (b) and remove
tube. Remove straps from part (b), cut a

NEW KENYON TELEVISION COMPONENTS

Trre Cay List
No No Price
T-111 To couple single 616 or parallel 42°s 1o borizontal coils of Keayon or
RCA deflecting yokes g : atiad 1A $ 500
T-112  To couple single 6CS, 76, 56, etc., to vertical coils of Kenyon deflect-
ing yoke A 4.50
(When T-112 is wsed no plate choke is needed )
T-203 Plate and filament transformer i i
Sec. No, 10-1,500-2,000 V RMS (Ta supply 2,000 or 3,000 V DC)
Sec. No, 22,5 V-1.75 A (nsulated for wse in 3,000 V circuits )
See, No, 325 V2.1 A (Insulated for use in 500 V circuits) 1A .00
=204 Plate and filawent transformer -
See. No. 10-2,200-4,400 ¥V BMS (To supply 3,000 or 6,000 V DC)
Sec. No. 22,5 V-6 A (Insulated for use in 6,000 V crcuits)
Sec, No, 32,5 V-2.1 A (Insulated for use in 500 V circuits) SA 13.00
T-700 Deflecting yoke (constructed to provide maximum  amplitude and
AN dcimmmg control ) 12.00
T-208 Plate and flament transformer :
Sec. No, 1—0-850 (To supply 1.200 DC)
Sec. No, 275 V-1.25 A (Insulated for use in 1,200 V circuits)
Sec. No. 3—2.5 V-2.1 !

KENYON TRANSFORMER CO., Inc.

Priml 0 U1 S, A

A (Insulated for wse o 1,200 V circuits) 1A

840 BARRY STREET

suitable mask for the tube screen. (Size is
given in tube data).

Now, remove the bottom of the carton
by cutting above the wooden bottom at (¢)
all around the carton. Remove part (d)

and reverse  directions, so that the flaps

point into the box, and replace, bringing it
just flush to the line cut at (c).

BALD MOVECTS QUT BACK -

HIGH VOLTAGE CABLE /\L
o AMNCODC
.

"2 /

LEADS FROM

YOXL
TO SWEEPS
TIBE
SCACIN DEFLECTING YORE

Now replace the tube, put the mask over
its screen and replace part (b), reversing
direction as in the case of (d). The flaps
(¢) should be taped out stmight as con-
tinuation of the box, to protect the screen
from external injury, and provide a degree
of shading. It will be found that the base
of the tube just projects out of the bottom
of the box, and may be coonected by a
cible to the socket on the power supply
chassis wired for the tube.  The pieces (b)
and (d) should be securcly tied or stapled
in place and the rtube is locked in position
s0 1t cannot shift.

A hole some six inches squace is cut in
the side of the box opposite the neck (f)
for coil adpustment, and a hole cut in the
twp above the ap for anode No, 2 on the
tube, to allow for the high voltage connec-
tion, and to keep this lead away from other
lends, sce Fig. 7A. This leaves the inside
of the hux free and open, and yei the tube
is well protected and securely beld, free
from danger until ready to be assembled in

7.50 & fnal cabinet layout

NEW YORK, N. Y.

Form Neo. 1810




