Feb. 11, 1947. ' E. S. WILSON ETAL 2,415,_718

TELESCRIPT COMMUNICATION SYSTEM

Filed June 22, 1944 8 Sheets-Sheet 1
\ - \ . '. .
0a Q/ FIG. 1

. | o}

27 a

// { .

: . NG
"’—'%/]2 N 20
STANDBY : N N nat: [ mtes et Siney

SWITCH . _ | ¥

_ PAPER FEED
CONTROL .

—_——— e TR RADAS NR
PAPER FEED
CLUTCH
CONTROL
X CHANNEL | Z
. N - -
e ! 1 VARIABLE _ CLUTCH ——
] SELECTIVE I mscRiMINATOR—] GAIN  }—] RECTIFIER |— CONTROL
AMPLIFIER Nig ! AMPLIFIER | - CIRCUILTS
|
S CHANNEL | \46 \a7 tas o \ao
| ' ' T
| | sELECTIVE |
| AMPLIFIER |
_ g5 |
Y CHANNEL | 4I
. VARIABLE awren il
L Ashf;“ﬁ?;g’li : DISCRIMINATOR —  GAIN  |— RECTIFIER |— CONTROL
AMPLIFIER - ' CIRCUI'T N
| . . —
\43a 7 \46a \47q \48a \49a
. FROM - - i 7o B+ oé. ALL EQUIPMENT
B+ SUPPLY B“ TO RIGHT OF .z-z INVENTORS
STANDBY \ - : :
CONTROL, ~163 ' WILLIAM K. SCHNEPF

BY EDWARD S. WILSON

ATTORNEY

da

»




Feb. 11; 1947. . E. S. WILSON ET AL _ 2,415,718
: : TELESCRIPT COMMUNICATION SYSTEM
Filed June 22, 1944 .~ 8 Sheets-Sheet 2

O) | - © . FiG. 2

©)
O

®‘ O/63 : B - @

: e Sate l iedetabe bty 64
| g /
../57 .
= O = il N 62 10
E 271 61 -
. 73\§ .
= s5—f T~ | @

/70 72 |

I IIHITIIIHIIIIIHII&H:%

80 a\_ | ‘ G)

i .
| } '
1 ° 80
B+ : i - Q a /
1 1 :
n3 “}4‘ |2 )
/ L oI ’
= 1
e \ / AT
A m 107 | -
\ OO0 .
ca LI 9e_‘ma Suda
T 980“ L E
ax 86 ot 82y
I— .. '86a
97c.E::,:| 87a
K ]
o L
a
T $Ba  92a 81/
B4 ¢ p - - FIG.3
A /_L PLATE VOLTAGE OF 132
0 e . X
V ~ INVENTORS
‘ WILLIAM K. SCHNEPF
. F py EDWARD 5. WILSON

B : o
— CATHODE VOLTAGE OF‘ 145 o
|/E | o . A, c&,%@»w o

ATTORNEY




Feb. 11, 1947 " E. S. WILSON ET AL 2,415,718

TELESCRIPT COMMUNICATION SYSTEM

Filed June 22, 1944 . 8 Sheets-Sheet 3

FIG. 4

;
1

SNA _ ; INVENTORS

o HRUL WILLIAM K. SCHNEPF

= NS EDWARD 8. WILSON
v BY ‘

l—n .
/ £~ W\m

ATTORNEY




Feb. 11, 1947 " E. S. WILSON ET AL 2,415,718

TELESCRIPT COMMUNICATION SYSTEM

Filed June 22, 1944 ' 8 Sheets-Sheot 4

" INVENTORS
WILLIAM K. SCHNEPF
EDWARD S. WILSON

A.W

" ATTORNEY

BY



2,415,718

E. S. WILSON ET AL
TELESCRIPT COMMUNICATION SYSTEM

Feb. 11, 1947,

8 Sheets-Sheet 5

1944

F‘i;ed June 22,

It old ‘ 2 I 9I1d

INVENTORS
K. SCHNEPF

A Wwﬂ_
ATTORNEY

BY EDWARD S. WILSON

O WILLIAM

ANl L L
== ||y ammmmanmm [ 1Y
e ¢ b~ |} - Pes-T R .
E o |- G0I
[Ne) O .
201—_: 22 - — YOl 19
- [ZX~]
H )
L1 96 & Z
127 = 8 @
1 L6 [
» , o8 = g
24— 96—
@@
[/R%)
@
88
16 086




I

Feb. 11, 1847,

E. S. WILSON ET AL

TELESCRIPT" COMMUNICATION SYSTEM

Filed June_ 22, 1944

| SUNSEEE i

(N

2,415,718

8 Sheets-Sheet 6

11
H

AVC

yv

ﬁé

STAND -BY SWITCH

o
- e
]

INVENTORS

WILLIAM K. SCHNEPF
EDWARD S. WILSON

3"_/@.

ATTORNEY




Feb. 11, 1947. E. S. WILSON ET AL 12,415,718
TELESCRIPT COMMUNICATIQN SYSTEM .

Filed June 22, 1944 8 Sheets-Sheet 7

> DISC.46 RECT., -

FIG. 13

SELECTIVE AMP .
]

‘X CHANNEL

—]

—

1n7 = 128 =

“S§" CHANNEL

A'A"AY A 2

 DISC.46a |
Nﬂa 137a
I LGy

L 1
Y’ CHANNEL 43 a
T

139 a
46a
INVENTORS
WILLIAM K. SCHNEPF
EDWARD S. WILSON

< _ ATTORNEY

BY




Feb. 11, 1947, E. S. WILSON ET AL 2,415,718
TELESCRIPT COMMUNICATION SYSTEM

Filed June 22, 1944 8 Sheets-Sheet 8
’ MECHANICAL = COUPLING

8,+ VARIABLE 8

GAIN AMP.

__;;._ / <\
' STYLUS DRIVE CLUTCHES

=

=162

MECHANICAL COUPLING

INVENTORS
WILLIAM K.SCHNEPF
= EDWARD S. WILSON |
B BY !

ATTORNEY




Patented Feb. 11, 1947

2,415,718

UNITED STATES PATENT OFFICE

2,415,718
TELESCRIPT COMMUNICATION SYSTEM

Edward S. Wilson, Rochester, and William K.
Schinepf, Webster, N. Y., assignors to Strom-

berg-Carlson Company, Rechester,

poration of New York
Application June 22, 1944, Serial No. 541,504
(CL 178—19)

14 Claims.
1

This invention relates to a method of and to
apparatus for communicating information by a
writing or drawing movement at a transmitting
station, to be repreduced in facsimile at a re-
mote receiving station of a telescript system.

The main feature of the invention reiates to the
provision of a telescript system, the electrical
and mechanical characteristics of which are
linear over substantially the entire writing field.

Another feature of the invention relates to a
telescript system in which the operations of the
sending stylus do not differ materially from usual
writing movements so that a minimum amount
-of attention on the part of the writer is re-
quired. :

A further feature relates to the novel arrange-
ment for controlling over the transmitting link
from the sending station, the feeding of the
recording paper at the receiving station.

An additional feature includes the arrange-
ment whereby relatively weak electrical control
effects initiated at the transmitting station, gov-
ern a mechanical source of power to directively
position the stylus at the receiver,

Still another feature relates to the novel elec-
tronic control circuits employed in the system.

Further features relate to the novel con-
struction of the transmitter and of the receiver.

Various other features and advantages of the
invention will appear from the detailed descrip-
tion and claims when taken with the drawings in
which:

Figs. 1 and 2 when arranged side by side in the
order named diagrammatically illustrate the me-
chanical and electrical portions of the telescript
system of the present invention, the upper por-
tion of Fig. 1 illustrating the transmitter, and
the lower portion thereof illustrates the electrical
circuits, and Fig, 2 illustrating the mechanical
portion of the receiver located at the receiving
station;

Fig. 3 is a chart illustrating the diseriminator
wave forms; .

Fig. 4 is an isometric view of the transmitter;

Fig. 5 is a perspective view of the coupling with
the stylus omitted, which coupling serves to vari-
ably position the coordinate bars;

Fig. 6 is a side view of the coupling and the
stylus carried thereby;

Fig. 7 is a detailed view with parts thereof
broken away to show the construction of a varia-
ble inductor or frequency changer as well as the
cord and pulley arrangement by which the ad-
justment of the frequency changer is effected;

Fig. 8 is an isometric view of the top portion
of the receiver unit;

Fig. 9 is a detailed view of the coupling which
carries the stylus, the coupling being positioned
by the movement of the coordinate rods;

Fig. 10 is a front elevation of the driving and

[

10

15

20

25

30

35

40

4

513

50

55

60

N. Y., a cor-

2

clutch mechanism located beneath the table of
the receiver illustrated in Fig. 8.

Fig. 11 is an exploded view of the several parts
of the clutch mechanism; and

Figs. 12, 13 and 14, wien placed side by side
in the order named, disclose the detailed elec-
tric circuits of the present telescript system,
which circuits were merely indicated in the block
diagram of Figs. 1 and 2.

In the present remote writing system, when the
operator writes, the instantaneous position of the
transmitting stylus, operating in a coordinate
system at the transmitter, correspendingly gov-
erns or modulates the frequency of two sources
of oscillations at the transmitter into two con-
tinuous signals which may be transmitied over
a metal or radio link, to g receiving station. At
this receiving station, the two signals control a
local source of mechanical power which causes
the receiving stylus faithfully to foliow the move-
ments of the transmitting stylus since the me-
chanical power is applied to the receiving stylus
by means of a direct acting coordinate system
similar to that at the transmitting station.

The system operates by variation of the fre-
quencies of the transmitted signals rather than
by their amplitude, thus avoiding difficulties due
to fading in an intervening radio link. 'The
specific frequencies employed in the present Sys-
tem are a band of 700 to 1000 cycles correspond-~
ing to the X or horizontal axis and a bang of
2500 to 3000 cycles corresponding to tie vertical
axis or Y axis of the writing area. A fixed fre-
quency of 325 cycles is also used for the stylus
current of both transmitter and receiver.

The complete system is illustrated in the sche-
matic diagram of Fig. 1 in which certain detail
parts thereof, although correct as to principle,
have in certain instances departed from the ac-
tual construction in order to permit a clearer
showing of the operation thereof. The trans-
itter used in this system will be understood, by
reference to the diagrammatic showing of Fig, 1
and to the actual construction illustrated in Figs.
2, 3 and 4. This transmitter includes a metal
table or platen { which supports a strip of re-
cording material such as electroresponsive paper
2 of the type now known as ‘“Teledeltos” paper.
This paper consists of a core of black, semi-
conducting material coated on the back with g
metaliic film, and on the writing surface with a
thin, light-colored material. In practice, this
paper is placed with its metallized side in contact
with the metal platen which is connected to one
side of a source of moderate voltage (Fig. 1), the
other side being connected to a metallic point or
stylus 8 which bears lightly on the writing sur-
face of the paper. As the stylus is moved, it
leaves a permanent mark on the paper, due to
the burning away of the light-colored coating by
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the current passing from the stylus through the
semi-conducting core of the paper, to the platen.

The Teledeltos paper carried on a roll mounted
on the transmitter frame, passes over the top of
the platen or writing table to which it is fed, as
needed, by suitable manually operated friction
rolls (not shown). Buttons da and &5 shown at
the left side of the table (Fig, 4) govern respec-
tively the paper feed control and the standby
switch located at the receiver, as will be further
described. The electric stylus 3 (Fig. 6) is oper-
ated by a writing handle 8§, which is grasped and
moved in the same manner as & pencil, this
handle being attached by means of a ball and
socket joint 8 to a bridge 9 (Fig. 4), mounted
on the top of coupling i8. Thus, the handle can
be swung freely in all directions in accordance
with the writing movement. The handle § con~
tains a telescoping section i (Fig. 1) in its lower
part and also contains stylus current control
contacts §2 which are closed when downward
axial pressure is exerted upon the writing handle
to cause the telescoping section to yield. The
insulating bridge 18’ mounted on the lower sur-
face of the coupling carries the writing stylus 3
and also a supporting shoe i3 (Fig. 6). This
shoe bears upon the surface of the Teledeltos
paper and limits the flexing of coordinate bars
§ and T (hereinafter described) toward the platen.
Stylus 3 consists of g current conducting spring
wire so formed that its tip exerts pressure in a
downward direction. The relative positions of
the lower side of the shoe i3 and the stylus tip
are so coordinated as to provide a uniform pres-
sure of the,stylus tip upon the paper.

The motions of the writing handle § are trans-
mitted through the action of coupling 198, to mov-
able coordinate bars & and 7 which extend at
right angles to each other. The two bars are
slidably movable in the coupling through the
medium of four sets of roller hearings {3 (Fig. b)
embracing each bar. These rollers rofate on
flanged studs 8 secured in the coupling. Bars
6 and 7 terminate at their ends in forked fittings
1T which carry the rollers £8. - The rollers of each
bar travel in well fitting grooves in the inner
surfaces of g pair of spaced tracks {8 secured
in fixed parallel relation to' each other and to
the platen. This mounting prevenis endwise
movement of the bars 6 and 7.

These bars are connected at their ends to the
parallel motion arrangement of cords and pulleys
(indicated schematically in Fig. 1 but shown in
their actual positions in Fig. 4) which constrain
the bars to motions always at right angles to
each other.

In the present instance, the cord system for
bar 6 may be traced from the lower end of this
bar to which cord 28 is fastened, thence the cord
passes to the right around the single grooved
pulley 24 and thereafter to the left around the
upper groove in the double grooved idler pulley
22 from which it proceeds vertically to the upper
groove in the double grooved pulley 23. After
passing around this pulley in a counferclockwise
direction, the cord is fastened to the upper end
of bar 6 and continues to the right to pass around
the groove of pulley 24 in a counterclockwise
direction. The cord then continues to the left
and in a counterclockwise direction around the
lower groove of pulley 23, from whence it pro-
ceeds downward and around the lower groove of
pulley 22 in & clockwise direction and to the right
to arrive at its starting point where it is attached
to the lower end of bar 6. It will be noted that
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pulley 2§ is secured to a vertical shaft 25 which
passes through s bearing in the frame of the -
transmitter and carries pulley 28 at its lower
end. This pulley drives the movable element of
a variable inductance or freguency changer 27.
The frequency changer, the details of which are
shown in Fig. 7, comprises a powdered iron core
28 mounted to move endwise through its related
coil- 28. The core is adjustable in its endwise
movement through the coil by a second cord 30
attached at its ends to the respective ends of the
core 28. The cord passes around the driven pul-
ley 26 and idler 31. A spiral spring 32 con-
nected in the cord system serves to maintain the
cord 38 under the required driving tension,

Tn g simiiar manner, the cord system for the
bar T may ke traced from the left end of this
bar to which the cord 28¢ is fastened, thence the
cord passes down arcund the single groove pul-
ley 212 and thereafter upward to pass it a clock-
wise direction sround the upper groove in the
couble grooved pulley 22¢. It will be under-
stoocd that the pulleys 28 and 23a rotate Ireely
on o common vertical axis. After passing
around the pulley 23a. the cord passes to the
right and in a counterclockwise direction around
the upper groove of the double grooved pulley
agg. It will be noted that the pulleys 24 and 24¢
rotate freely on a cominon vertical axis. After
passing around this pulley 24g, the cord 28a is
fastened to the right hand end of the coordinate
bar 1. Thence, the cord passes downward and
in a counterclockwise direction around the single
groove pulley 22a¢. Thence, the cord passes in a
counterclockwise direction around the Iower
groove in the pulley 24¢. TFrom this pulley,
the cord proceeds in & clockwise direction around
the lower groove in the pulley 28a¢ from which
the cord extends and is tied to the left end of
the coordinate bar 1. In like manner, the pul-
ley 2iq is secursd to a vertical shaft 28¢ which
passes through s bearing in the frame of the
transmitter and carries the pulley 28g at its
jower end. 'The pulley 26a drives g cord 3%o
which variably adjusts the inductance of the fre-
quency changer 2%a.

From the foregoing description, it will be seen
that corresponding to any position of the stylus
tip 8, bars 6 and T will position themselves along
the rsctangular coordinates of the stylus posi-
tion in the writing field. It will also be seen
that the displacement of the slidable cores 28
and 28¢ of the frequency changers or inductors
27 and 2%¢ from their fully inserted position
will be directly proportional to the displacements
of the connected bars & and T from their nor-
mal positions at the margins of the writing field.
The frequency of each of the transmitting os-
cillators to be described, must vary linearly with
the displacement of the core of the associated
variabie inductor. This is accomplished not only
by suitable distribution -of the turns of the coils
28 and 28e, as indicated by coil 29 in Fig. 7, but
zlso by the provision of the armatures 28’ and
23'q carried on the end of the slidable cores 28
and 28a, the armature being composed of com-
pressed powdered iron. Each of these inductors
constitutes one of the frequency determining
elements of each of the oscillators X and Y (Fis.
1), and the core and coil of each frequency
changer is so constructed that the frequency
emitted by the connected oscillator is directly
proportional, within an assigned band, to the
displacement of the corresponding bar. For ex-
ample, the frequency of oscillator X with the
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bar 6§ at the left-hand margin of the writing field
is 1000 cycles, while its frequency with this bar
moved to the extreme right-hand margin of the
field, is 700 cycles. The frequency of the Y os-

cillator likewise varies with the position of bar

7 in a corresponding and strictly linear manner
except that the range covered is 2500 to 3000
cycles per second. It is thus seen that for every
position of stylus & in the writing field, there is
generated by oscillators X and Y a unique pair
of frequencies. Automatic volume control cir-
cuits 83, 838 (FMig. 1) are associated with the X
and Y oscillators and maintain their output at
a constant level regardless of frequency varia-
tions. A third oscillator, the S or stylus oscil-
lator, generates a frequency of 325 cycles per
second, the cutput of the oscillator being. con-
nected to the transmitting stylus 8 to provide the
writing current at the transmitting station, since
8 permanent record of the transmitteq matter is
desired. The S gsciilator may be switched on
and off by a contact {2 incorporated in the writ-
ing handle §, the oscillator being switched on,
when the handle is depressed axially, and off
when pressure is released.

A portion of the output of the S oscillator is
transmitied to the receiving station and is there
used to provide the writing current. The out-
pufs of all three of the osciilators at the trans-
mitter are carried into the combiner 48 (Fig. 1)
where they are impressed upon s single output
channel without intermodulation.- The result-
ing complex or composite signal conveys infor-
mation as o the instantaneous position of the
transmitting stylus 8 and also as to whether or
not the writing handle 5 is depressed. This sig-
nal may be transmitted to the receiving station
of the system, either over the conductors 41 and
42 (Fig. 12) of a two-wire circuit without groundg
return, or over a radio link.

At the receiving station, the composite signal
is separated by the selective amplifiers 43, 43¢
and 45 in the X, ¥ and 8 channels, into its original
frequency bands. Since the operation of both
coordinate channels X and Y are identical, it
will be sufficient to describe only the channe]l X.
It will be understood, however, that the parts
of channel ¥ will be designateq by the same ref-
erence characters used in connection with chan-
nel X but with the letter “a” added thereto. Fol-
lowing the selective amplifier 43, the signal passes
through a discriminator 48 from whose output
there is derived a direct current voltage of g
value directly proportional to the frequency of
the input signal. The discriminator incidentally
supplies an alternating current voltage of signal
frequency but of a constant amplitude independ-
ent of either the frequency or the amplitude of
the input signal. This alternating signal is am-
plified in a variable gain amplifier 87 whose gain
is controlled by the algebraic sum of the direct
current cutput voltage of the discriminator and
an opposing direct current voltage which is de-
pendent upon the positicn of the receiving stylus
to be described. The output of the controlied
amplifier 47 is rectified in rectifier 48 and is then
supplied to the clutch control circuits 48. These
circuits are so arranged that with 2 certain defi-
nite inpub level, there will be no direct current
output to either of the connected magnetic
clutches C or C’ located at the receiver, as will be
described, or there can be an equal output in
both. Hcwever, if the level rises, for example,
above a predetermined value, in one channel,
direct current will flow in one clutch, and as the
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level decreases below the predetermined vaiue,
direct current will be applied to the other clutch,
or as current increases in one it will decrease in
the other, depending upon initial biasing voltage.

The receiver, in which the signals correspond-
ing to the fransmitted message are translated
into a facsimile record, is illustrated in Figs. 2,
8 thru 11 and also at the lower right hand por-
tion of the diagrammatic showing of the system
in Fig. 1 to the right of line ZZ.

It will be observed that the general arrange-
ment of the stylus positioning bars, the slidable
coupling and the pulley and cord system of the
receiver, bear a marked similarity to the corre-
sponding parts of the transmitter. However, an
important requirement of the moving system of
the receiver is that it shall have as low a mo-
ment of inertia as possible. Consequently, the
masses of the parts must be kept small. Thig is
quite feasible in the design of the receiver, in-
asmuch as the receiver parts during the act of
recording are not subjected to large forces, such
as those applied to the manually operated stylus
at the transmitter,

Like the transmitter, the receiver includes a
metal platen §5 (Fig. 8), on which there is sup-
ported the Teledeltos paper, supplied from g roll
86. A spring wire stylus 57 which is mounted
on a coupling 58, engages the paper on the platen.
This coupling comprises four pairs of grooved
rollers 59 which are held in a cagelike unit and
which embrace the coordinate rods 81 and 62
that are the countervarts of the corresponding
coordinate bars 6 and 7 at the transmitter. The
ends of the rods é1 and 62 are equipped with fit-
tings 63 and 84 which slide with small friction
on the pairs of opposed taut wires 67, 68 and
6%a, 68a respectively. ‘The supports 69 of these
wires are insulated from the platen, so that the
wires, 88, 68a besides serving as guides and sup-
porting members, are also used to conduct the
stylus writing current to the rods 6! and 62 and
thence through coupling 58 to stylus 57. The fi-
ting at one of the ends of each rod, such as §3
and 84 is insulated from the main body of its
related rod and the mentioned fittings of the two
rods bear contacts 78 and 7t which slidably en-
gage the resistance strips 72 and 12 respectively,
extending at right angles to the respective rods
with which they cooperate, The electrical con-
nection to these contacts is made through the
guide wires 67 and 68 which are insulated from
the platen, as mentioned. The position of the
insulated contactor 78 which is carried on the
coordinate rod 6 for adjustable engagement
with resistor 72, determines the value of the di-
rect current voltage which is fed back to the vari-
able gain amplifier 47, referred to above. In like
manner, the position of the insulated contactor
71, which is carried by rod 62 for adjustable en-
gagement with resistor 72, determines the value
of the direet current voltage which is fed back
to the variable gain amplifier 47q, also referred
to above.

Two cord and pulley systems control the move-
ments of the rods 6! and §2. These systems are
virtually identical with those of the transmitter,
and need not be described again except to state
that the pulleys of the receiver are independently
driven by a motor through suitable clutches in
order to position the receiving stylus, as will be
described later, whereas, in the transmitter, the
pulleys are -driven by the manual movement of
the transmitting stylus. It will be seen from
the foregoing description that rods §! and 62 are
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mioved at right angles to each other by fotation
of the two systems of pulleys respectively, and
that due to its freely slidable connection to these
rods, the coupling 58 with the stylus attached
thereto will always assume a position at the in-
- tersection of these rods.

It has been mentioned that power driven mech-
anism rotates pulleys and cords to position the
rods 64 and 82, This mechanism is located be-
neath the platen 58, the pulleys being mounfed di-
rectly upon the projecting ends of shafts 88 and
80a (Fig. 10). Mechanical power is supplied from
the constantly rotating motor 81 which drives
horizontal shaft 82 through the worm shaft and
worm wheel, concealed by the housing 83.

The right hand porticn of the mechanism will
now be described, it being understood that the
left-hand portion of the mechanism is identical
therewith and that the parts thereof are desig-
nated by the same reference characters with the
letter “q” added. There is attached to the right
hand end of shaft 82 a bevel gear 84 which drives
similar bevel gears 88 and 871 in opposite direc-~
tions. The latier gears through the medium of
short shafts 88 and 88 drive the spur gears 89,
81 and 82, 83 respectively. Barrels §5 and 88 of
the magnetic clutches C and Ci are driven in op-
posite directions by quills (not shown) attached
to gears 94 and 93 respectively. Shaft 8@ passes
through both of the quills and is adapted to rotate
independently therein. A dis¢c armature 87, of
highly permeable, magnetic material, is perforated
with a square hole which fits with small clearance
over a squared section of shaft 80 and is free to
slide lengthwise upon this shaft for a small dis~
tance. The clutches C.and Ci consist of cup-
shaped members §8 and 99 of maguetic material,
each having a central hollow core, such as {89
with a winding 10i occupying the annular space
inside the cup. In operation, there is very slight
clearance permiitted between the faces of the ar-
mature 8§71 and the pecle faces of the clutch mag-
net, and negligible driving force is transmitied
to shaft 88. However, when one of the cluich
windings 181 is energized, the armature 587 is at-
tracted to the cluich face with sufficient force
to cause it to roiate with the clutch harrel, such
as 85 and 8§ and to drive shaft 80 through its
squared central section in one direction or the

other, depending upon whether the upper cluteh

or the lower clutch is energized. Current is car-
ried to the clutch windings 181 by means of
brushes 182 and (98 bearing upon the insulated
slip rings 184 and 185. A paper feed cluteh {67
of similar construction to those already described,
is also driven by shaft 82 and when actuated
drives the gears {68 and 189 which, in turn, drive
the gears £40. These last-named gears rotate the
shaft 1{1 which carries the paper feed roll 112 of
the receiver and -also interrupted slip rings {i3
and 114 engaged by the fixed brushes {{2a and
ifda of the framing contactors.

Let us start with the output of the variable gain
amplifier in the X channel of such a value that

neither of the cluiches C nor C{ is energized, and .

then assume that an increase in the discriminator
output takes place, due to a change in frequency
of the input signal. This will unbalance -the
cluteh control circuits so that clutch C is ener-
gized causing rod 61 to be driven toward the left.
This movement of the rod shifts the position of
contact 78 with respect to the resistor 72 and
thereby changes the gain of the variable gain am-
plifier in a direction tending to restore the clutch
control circuits to their balanced condition, As
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soon as the-amplifier gain has changed an amount
corresponding to the change in signal frequency,
the balance of the clutch control circuits will be
restored:. Clutch C will then be deenergized and
the motion of rod i will cease. A similar state of
affairs will occur with respect to rod 62 when a
charnge in the input frequency occurs in the Y
channel. As the relative signal inputs in the X
and Y channels depend upon the frequencies of
the X and Y oscillators at the transmitter, it will
be seen that the position of receiver stylus 87 in
the writing field will also depend upon the rela-
tion of these two frequencies and, consequently,
upon the position of the transmitting stylus 3.

The writing current for the receiving stylus §7
is derived from the S oscillator cutput transmitted
over the wire or radio link. Consequently, stylus
81 will write whenever the contact {2 on writing
handle 5 is depressed. In this way, the recording
at both tramsmitter and receiver is interrupted
when the pressure-on the writing handle § is re-
leased, thus permitting the spacing in printed or
drawn matter to be produced by natural and fa-
miliar manual motions.

When the writing field has been filled and it
is desired to shift the Teledeltos paper, the paper
feed button £a at the transmitting station is mo-
mentarily depressed, stopping the X oscillator.
The paper feed clutch control circuits at the re-
ceiver are so arranged that upon the cessation of
the X signal, clutch {07 will be energized. This
cluteh is geared to the driving moter §1 and starts
driving the paper shifting roller, the paper 2 be-
ing pinched between the driving roll {i2 and a
pressure roller 1{{2aq. Brushes {i3a—I1{8a and
interrupted slip rings {i3—1{4 are so connected
in the circuit that clutch {87 is held energized for
one complete revolution of roller §{2, even though
the paper feed button may have been cnly mo-
mentarily depressed. This shifts the paper at the
receiving staiion one full frame, The paper at
the transmitting station is shifted manually,

A feature of the circuit is a so-called standby
switch controlled by button 406 at the transmit-

5 ting station which, when closed, stops oscillator

Y. At the receiving station, by means of circuits
similar to those empioyed in the paper feed clutch
control, a relay is operated which removes the B
supply from aill the rsceiving apparatus to the
right of line ZZ (Fig. 1). This resuits in a large
reduction in current drain at the receiving station
during periods when no messages are being sent,
but retains the apparatus in readiness for in-
stant resumption of operation upon opening of
the standby switch when button 4a is actuated.
A schematic circuit of the complete electrical
system, as distinguished from the block diagram
cf Fig. 1, is shown in Figs. 12 to 14. In this in-
stance also, the operation of one of the channels
only, for example, the X channel will be described
in detail on account of the similarity of the X
and Y channels. The X cscillator is a modified
Hartley circuit employing the upper half of tube
118, Variable inductance 27 forms part of the

5 irequency determining circuit of this oscillator

and is mechanically coupled to the transmitting
stylus 3 in the manner previously described. The
output of this-oscillator is fed into the grid circuit
of the lower half of tube ({5, which acts as a
bufTer ampiifier and also as part of the combiner.
The ¥ oscillator, including the tube {{7, has a
similar circuit aind the outputs of both the X and
Y buffer amplifiers are fed in parallel to the pri-
mary of the output transfermer 1{8. The double
diode tube 148 serves as an automatic volume con-
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trol which, by varying the bias on the X and ¥
oscillators in response to their output levels, tends
to maintain their outputs at a constant amplitude.

The S oscillator {9 is of the resistance-ca-
pacitance type and operates at a fixed frequency
of 325 cycles per second. A portion of its output
taken from across its cathode resistor {21 is fed
through the contacts of relay 126 into the grid
circuit of the lower half of tube ({5, thus com-
bining it there with the signal from the X oscil-
lator. This composite signal is further combinad
with the output of the Y osecillator {47 in the out-
put transformer {16, A branch of the output
circuit of the S oscillator £{9 also passes through
ancther pair of contacts on relay 120, after which
it is amplified in tube 122 and applied to the writ-
ing stylus 8 through a transformer {22. When
it is desired to write, the stylus switch (2 is op-
erated by the natural pressure exerted upon the
stylus handle & in the motion of writing. Relay
129 is thus energized, applying the cutput of the
S oscillator both in the transmitting stylus 3 and
to the transmitter output circuits. The function
of the parallel circuit, comprising inductor 124
and capacitor 125, which is tuned to the midband
irequency of the X oscillator, is to purify the wave
form of this oscillator. This precaution is not
required in the Y oscillator because the smaller
frequency variation ratio of the latter permits a
purer output,

Passing now to the receiver over either a radio
or a two wire link, the received mixture of fre-
quencies, branches into the X, Y, and S channels
through a common volume control !26. Ina given
channel, the X channel, for example, a primary
frequency selection is made by means of the par-
allel tuned circuits 127 and (28 after which the
signal is fed into the tube §29 of the selective am-
plifier 43. This amplifier is essentially an oscil-
lator whose feedback is reduced to the point
which will just not permit oscillation, but wiil
permit considerable regeneration over the de-
sired frequency band. - This enables a high de-
grez of selectivity to be obtained by the use of

Tewer and simpler circuit elements than would 43

be required for a conventional bandpass filter.
The output of the selective amplifier is further
amplified in tube {39 (not shown in Fig. 1) whose
output is coupled to the discriminator 486,

The discriminator circuit is based upon the ;

electronic frequency meter disclosed by Hunt in
the “Review of Scientific Instruments” for Feb-
ruary, 1235 and which was based in turn on a
thyratron inverter described by Hull in the “Gen-
eral Electric Review,” volume 32, 1929. The
present circuit comprises two Thyratrons 122 and
{38 coupled to the double-diode rectifier 48, in-
cluding tubes 145, 146, through a differentiating
network (3@, {37; (38, 189. Tt operates as fol-
lows: Assume Thyratron 132 to be conducting
and Thyratron {33 cut off, and the oppositely
phased signal voltages on the grids of Thyratrons
132 and 38 to be approaching zero from positive
and negative directions, respectively. The plate
voitage of Thyratron 132 is at the tube drop value
shown at A In Fig. 3. Capacitor {48 becomes
charged to the voltage drop in resistor (4f pro-
duced by the plate current of Thyratron (32, In
the meantime, the grid of Thyratron (33 is be-
ing carried positive ang eventually causes the
Thyratron to fire. 'The plate resistance of a
Thyratron being very low, the lower side of ca-
racitor 148 becomes effectively connected to the
cathode of Thyratron 132, the polarity of the up-
per side of the capacitor 148 connected to the
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plate of Thyratron 132 being at this time nega-
tive. Inasmuch as the charge on capacitor 140
cannot change instantaneously, there is momen-
tarily impressed from plate to cathode of
Thyratron {32 g large negative voliage opposing
the small positive drop due to the plate current,
and the tube cuts off. 'The plate of Thyratron
§32 is first carried negative to the potential of the
upper side of capacitor 188 (point B, Fig. 3), fol-
lowing which capacitor (88 discharges to zero
through resistors #4841 and 143 and then charged
to opposite polarity due to the drop in resistor
143 caused by the establishment of plate current
in Thyratron 138 (point C, Fig. 3). In the mean-
time, the grid of Thyratron {32 is being carried
positive and eventually this tube fires (peoint D,
Fig. 3), restoring the plate voltage to its original
value and completing the cycle of events. A
similar cycle occurs in the plate voltage of
Thyratron {33, but displaced 180 degrees in time
phase from that in Thyratron {32. The time con-
stant of the circuit, including capacitor (46 as well
as resistors 141 and 143 is so related to the maxi-
mum operating frequency that capacitor {48 can
always hecome fully charged before the (at the
moment) inactive tube fires; that is, it is made
impossible for event D, Fig. 3 to cccur before the
point C is reached.

The constants of the resistor-capacitor net-
work which couples Thyratrons {32 and {33 to
the rectifiers {45 and {48 are so chosen that the
output voltage wave of the network is approxi-
mately the derivative of the input voltage wave.
The output voltage of the upper section, applied

; to the cathode of rectifier 145, is shown in Fig.

3 in proper phase relation to the plate voltage
wave of Thyratron 82, The unfiltered plate
voltage of rectifier {45 has the same shape as the
cathode wave except that the positive lobe (F,
Fig. 3) is cut off.

From the foregoing description, it can be seen
that the unfiltered output wave of each of the
rectifiers (45 ang 148 consists of the negative
pulse B (Fig. 3) and the spike G. The area of
the latter is negligible compared with that of B
and it will hereinafter be neglected. It can also
be seen that the shape and area of pulse E are
independent of the frequency, amplitude and
wave form of the input signal voltage to Thy-
ratrons {32 and {33. Fowever, the total number
of pulses per second delivered by rectifiers 145
and 148, is equal to twice the frequency of the
input signal voltage, These pulses are smoothed
by the filter, including capacitor $47 and resistor
144, the output of the filter being a D.-C. voltage
of negative polarity te ground, whose value is a
linear function of the frequency of the discrim-
inator input signal. In series with this negative
voltage is one of positive polarity taken from the

“sliding contact 19 on resistor 12, the net biasing

voltage on the grid of the variable gain ampli-
fier 47, which includes tube 148, being, of course,
the algebraic sum of the two.

There is also intreduced into the grid circuit
of tube 148 & small A.-C. voltage taken from the
drop in capacitor 149 due to the flow through
the latter of a portion of the outpu$ of the dif-
ferentiating network via resistors 138 and 138.
The amplitude and wave form of this voltage are
independent of those of the discriminator in-
put signal for reasons previcusly discussed, and
the circuit impedances are so proportioned that
the variation of amplitude with frequency is in-
significantly small at the grid of tube {48. This
voltage is used as a convenient constant signal
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source for exciting the grid of tube 148 and ob-
viates the necessity of providing a separate os-
cillator of stable output.

Amplifier tube 148 functions virtually as an
A.-C. generator whose output voltage is propor-
tional te the D.-C, grid potential. The grid po-

" tential, however, angd likewise the output voli-
age of tube 148 is required to vary only over a
small range determined by the response lag of
the receiving stylus 87 and its mechanically as-
sociated sliding contact 78 on resistor 72. The
outputb of tube 148 is rectified by the dicdes 156
and 154 and this nsgative voltage is applied un-
filtered to the grid of control tube 159, in series
with an adjustable pesitive bias of such value as
to give tube 189 a certain definite value of plate~
cathode resistance. This plate-cathode resist-
ance forms a portion of a circuit network com-
prising alsc resistors #54, {58 and {56. The B
supply voltages across resistors {54 and (55 are
maintained equal by the voltage regulator tubes
i57 and 158. Resistor 158 is made equal tc the
plate-cathode resistance of control tube 5%
when a certain definite D.-C. voltage is applied
to the grid of the latter. When this condition
cbtains, there will he no potential difference be-
tween points M and N. However, any change in
the grid potential of tube {58 will result in an
unbalanced condition in the clutch control cir-
cuits which will give rise to a D.-C. potential
difference between points M and N. The polar-
ity of this potential depends upon whether the
grid of tube i59 has been raised or lowered from
the balanced voltage value. The two cluich

magnets 88 and 99 of the pair of cluiches C and *

Ct, are connected in parallel between M and N,
and are effectively polarized with respect to the
voltage appearing between these points by the
oppositely poled Gry rectifiers {68 in series with
the clutch ecoils.
of grid bias of tube 158 in one direction from the
balanced value will thus cause energization of
one of the clutches C and C{ while a change in
the opposite direction will energize the other
clutch.

It was menticned previously that the output
of rectifier {59 was unfiltered. ' This fact, in con-
junction with the arrangement of the cluch
control circuit, contributes an important operat-
ing advantage. Inasmuch as the direct current
plate resistance of a triode is higher than ifs dy-
namic plate resistance, the clutch contreol cir-
cuits, when balanced for direct current, are not
balanced for the ripple appearing in the rectifier
output. This alternating component assists in
overcoming the residual magnetization in the
clutches and results in prompt release when the
circuits are balanced for a direct current. This
is important as quick action is necessary to en-
able the mechanism to follow normal writing
movements. Also to increase this action a 60
cycle or other low frequency signal is injected
into the grid input of tubes 5% and (58a, through
coupling condensers 162 and 162a to reduce static
friction in the clutches. As explained before in
cennection with Fig. 1, due to the mechanical
coupling between the clutch system and the
slider 78 of resistor 72, the system tends to main-
tain, by the automatic adjustment of resistor 72,
a uniform ouiput from amplifier 188, and the
motions accompanying this adjustment are em-
ployed toproduce the writing operation.

It should he explained that the D.-C. cutput
variation of rectifiers {45 and {46 is too small
to provide satisfactory operation of the clutch

It will be seen that a change *
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control circuit. It is to avoid the use of D.-C.
amplifiers, which are difficult to adjust and to
maintain at stable gain, that the conversion to
the amplified A.-C. signal and the reconversion
to D.-C. in rectifiers 158 and {81 are made. It
will be understood that one or more stages of
amplification may be introduced, as desired, be~
tween the variable gain amplifier {48 angd rec-
tifiers {80 and 151 where greater power output
is required.

Referring now to the S channel, it will be seen
that its input circuits are similar to those of the
cther two channels, but that a selective ampli-
fier is not employed as the frequency discrimina-
tion of the selective circuits is found sufficient.
The 325 cycle signal is merely amplified in am-
plifier 45 and applied directly to the stylus point
51.

The operation of the auxiliary circuits com-
prising the paper feed clutch control and the
standby control will now be described. It wiil
be noted that a portion of the discriminator in-
put from both the X and the Y channels is car-
ried to the grids of the double rectifier 162. This
rectifier operates on the grid leak detector prin-
ciple, the grid being biased nearly to cut-off by
a2 normal input signal. Under these conditions,
the plate currents in the rectifiers 162 are in-
capable of operating relays 163 and {64, How-
ever, upon the cessation of the input signal, sufii-
cient plate current will flow to operate these
relays.

Now assume the paper feed control button 4e¢
at the transmitter to be momentarily depressed.
This stops oscillator X which, in the manner de-
seribed, removes the negative bias from the up-
per section of rectifier 182 causing relay 164 to
oberate. The operation of relay 184 energizes the
paper feed clutch which immediately starts driv-
ing the paper feed drum, together with the inter-
rupted slip rings 113 and ({4, As soon as slip
ring {{4 has turned a short distance, the con- -
tacts of relay 184 are short-circuited, while the
energizing circuit of relay {84 is opened at slip
ring 113, This causes the clutch {67 to remain
energized and to drive the paper feed roller one
complete revolution, whereupon the cluteh cir-
cuif is broken at slip ring {{4, In this idealized
representation, one revolution of the paper feed
roller is assumed sufficient to feed one new frame
of paper onto the platen.

The standby control relay 153 operates, in a
manner similar to that just described for relay
i€4, when the Y oscillator is stopped by closing
the standby switch 4b. The B supply to all cir-
cuits past amplifier 138 is broken at the con-
tacts of relay 183, thus resulting in a smaller
current drain while the receiver is inactive,

While a specific type of oscillator has been
disclosed, it will be understood that the oscil-
lators may be of any type in which the frequency
can be varied by variation in the value of one
or more of its tuning elements. For example,
the oscillators may be of the resistance-capaci-
tance type, the frequency being varied by varia-
tion of either the resistance or the capacitance.
Other changes and modifications, within the
scope of the appended claims, can be made with-
out departing from the present invention.

What we claim is:

1. In a telescript system, a platen providing a
generally rectangular writing field, a pair of in-
dependently supported. coordinate members ex-
tending in intersecting relation at right angles
to each other, a coupling movably engaging both
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of said members at the intersection thereof,
whereby movement of said coupling to any part
of the writing field correspondingly moves said
members, an electrical stylus supported by said
coupling and arranged to contact a record sheet
supported on the writing field of said platen, a
handle having its lower end movable on said cou-
pling, and an eclectric switch operated in re-
sponse to the writing movement of said handle,
said switch serving to apply electrical energy to
said stylus. :

2, In a telescript system, a platen providing a
generally rectangular writing field, a pair of co-
ordinate members extending in intersecting re-
lation at right angles to each other and each
member being movable to a plurality of parallel
positions covering said writing field, a coupling
movably engaging both of said members at the
intersection thereof, whereby movement of said
coupling to any part of the writing field corre-
spondingly moves said members, and an adjust-
able frequency changer individual to each mem-
ber, each frequency changer comprising an in-
ductance coil and a cors relatively movable with
respect to each other in accordance with the
movement of its individual ccordinate member
and in g direction at right angles to the direction
of movement of its individual coordinate member.

3. In s telescript system, a platen providing a

generally rectangular writing field, a pair of co- -

ordinate members extending in intersecting rela-
tion at right angles to each other and each mem-
ber being movable to a plurality of positions cov-
ering said writing field, a coupling movably en-
gaging both of said members at the intersection
thereof, whereby movement of said coupling to
any part of the writing field correspondingly
moves said members, and an adjustable frequency
changer individual to each member, each fre-
quency chanhger having linear electrical charac-
teristics and comprising a fixed inductance coil
.and a core movable intc and out of said coil in
accordance with the movement of its individual
coordinate member and in a direction at right
angles to the direction of movement of its indi-
vidual coordinate member. )

4. In a telescript system, a platen providing a
generally rectangular writing field, g pair of coor-
dinate members extending at right angles to each
other, pairs of parallel opposing supports along
the edge of the writing field, the respective ends
of one coordinate member being adjustably
mounted for movement along one pair of oppos-
ing supports and the respective ends of the other
coordinate member being adjustably mounted for
movement along the other opposing pair of sup-
vorts, a coupling movably engaging both of said
members at the intersection thersof, whereby
movement of said coupling to any part of the
writing fleld correspondingly moves said mem-
hers, an electric stylus supported by said coupling
and arranged to contact an electrically respon-
sive record sheet supported on the writing field
of said platen, & handle having its lower end uni-
versally movable on said coupling, and an elec-
tric switch operated in response to the writing
movement of said handle, said switch serving to
control the application of electrical energy to said
stylus.

5. In a telescript system, a transmitter unit
and a receiver unit, each unit comprising a platen
providing a generally rectangular writing field,
pair of independently supported coordinate mem-
bers extending in intersecting relation at right
angles to each other, a coupling movably engaging

10

20

Y

43

56

&
o

60

[\

14

both of said members at the intersection thereof,
a stylus supported by said eoupling and arranged
to contact a record sheet supported on the writing
field of the platen, the relative movement of the
coupling with respect to said members being ef-
fective to write a message, the coupling of the
transmitting unit being provided with a handle
whereby it can be moved along the coordinate
members to variably position the same, an elec-
tric eircuit including electric switch means asso-
ciated with said handle, signal sending means
associated with the transmitter unit to transmit
continuous signals corresponding to the coordi-

‘nates of the position of the transmitter stylus,

means associated with said receiver unit and gov-
erned by said signals for effecting uninterrupted
relative movement of the coupling and cooperat-
ing coordinate members of said receiving unit,
said last-mentioned coupling baing provided with
a stylus whereby the mentioned movement of
said coupling records at the receiving station a
facsimile of the message written at the transmit-
ting unit when said electrie circuit is closed.

6. In a telescript system, a transmitter unit
and a receiver unit, each unit comprising a platen
providing a generally rectangular writing field,
a pair of independently supported coordinate
members extending at right angles to each other,
a coupling movably engaging both of said mem-
hers at the intersection therecof, the coupling of
the transmitting unit being provided with a han-
die whereby that coupling can be moved relative
to the coordinate members to variably position
the same in accordance with a message being
transmitted, an electric circuit including circuit
closing means associated with said handle, signal
sending means associated with the transmitter
unit to transmit continuous signals corresponding
to the coordinates of the position of the trans-
mitter coupling, means associated with said re-
ceiver unit and governed by said signals for ef-
fecting uninterrupted relative movement of the
coupling and cooperating coordinate members of
the receiving unit, saig last-mentioned coupling
being provided with a stylus whereby the men-
tioned movement of this coupling records at the
receiving station, the message being transmitted
when said circuit closing means is closed.

7. In a telescript system, a transmitting station
and a receiving station, each station being pro-
vided with a stylus and electrically. responsive
material cooperating with said stylus, means for
transmitting electrieal control signals from said
transmitting station to said receiving station and
arranged so that the stylus at the receiver unit
follows the movement of the transmitter stylus,
and means responsive to the writing movement
of the stylus at the transmitter for supplying
electrical energy both to the fransmitter stylus
and to the receiver stylus for recording messages
on the responsive material at the respective sta- -
tion,

8. In a telescript system, a transmitting sta-
ticn angd a receiving station, each station being
provided with a stylus and electrically responsive
material cooperating with said stylus, the trans-
mitter stylus being provided with a handle, means
for transmitting electrical control signals from
said transmitting station to said receiving station
and so arranged that the stylus at the receiver
unit follows the movement of the transmitter
stylus, a source of electric energy for operating
said receiving station, and means responsive to
a movement of the stylus handle at the trans-
mitter for supplying electrical energy to both the
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transmitter stylus and to the receiver stylus for
recording messages thereat and for connecting
said source of electric energy to said receiver
station. :

9. The method of transmitting a message by a
writing or drawing movement at a primary sta-
tion and recording a facsimile of the message at
a secend station which comprises varying the fre-
quency of twe signals ab the primary station in

accordance with the rectilinear coordinates of

each point of the message, combining said signals
intoc a composite signal at the primary station,
receiving said composite signal at the second sta-
tion, separating the received composite signal into
independent fregquency varied signals, selectively
and regeneratively amplifying said signals, trans-
lating each frequency varied signal into a direct
current voltage proportional to the frequency of
its related signal, snd utilizing said voltages in
applying a meschanical source of power for ad-
justing a recording stylus into positions corre-
sponding to the various cocrdinates of the trans-
mitted message.

10. In a telescript system, a transmitting sta-
tion and a receiving station, each station being
provided with a stylus and & sheet of* electrically
responsive material cooperating with said stylus,
the stylus at the transmitter being provided with
a handle, an electrical link connecting said sta-
tions and arranged so that the stylus at the re-
ceiver unit follows the movement of the transmit-
{er stylus, meang responsive to the movement of
the stylus handie at the transmitter for supplying
electrical energy to both the transmitter stylus
and to the receiver stylus for recording messages
thereat, and means at the receiver station for sup-
pyling a fresh area of the sheet thereat under con-
trol effected at the transmitter station.

11. The method of transmitting a message by &
writing or drawing movement af a primary sta-
tion and rscording a facsimile of the messags at
a second station which comprises varying the fre-
quency of two signals at the primary station in
accordance with the rectilinear coordinates of
each voint of the message, combining said signals
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into & composite signal at the primary station, re-

ceiving said composite signal at the second sba-
tion, separating the received composite signal into
independent frequency varied signals, translating
each frequency varied signal into & direct current
negative voltage, the value of which is & linear
function of its independent signal, applying in se-
ries with this nesgative voltage a positive voliage
determined by one cocrdinate of the position of a
receiving stylus, using the algebraic sum of said
voltages t0 govern an impedance balance, using
the unbalance thereof to determine one coordi-
nate of said receiving stylus position, the unbal-
gnees resulting from the two signals determining
hoth coordinates of said stylus position.

12. The method of transmitting a message by
a writing or drawing movement of a stylus at a
primary station and recording a facsimile of the
message at a second station which comprises vary-
ing the frequency of two signals in accordance
with the rectilinear coordinates of each point of
the message, combining said signals into a com-
posite signal, electrieally receiving said composite
signal at the second station, separating the re-
ceived composite signal infto independent fre-
quency varied signals, translating each frequency
varied signal into a direct current veltage propor-
tional to the frequency of said last-mentioned sig-
nal, utilizing said voltages in applying a mechani-
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ceordinates of the transmitted message, and diz-
connecting at the second station under conftrol
eficcted at the primary station, the electric en-
ergy utilized in translating said composite sig-
nal.

13, In a telescript system, a platen providing a
generally rectangular writing field, a resistor ex-
tending along each of two adjacent margins of
said field, a pair of independently supported co-
ordinate members extending in intersecting re-
Jation at right angles to each other, and to op-
posed sides of said field, one end of each member
being provided with an electric confactor in-
sulatedly mounted therson for engagement with
that one of the resistors extending at right an-
cles therebo, a coupling movably engaging both
of said members at the intersection thereof, a
stylus supported by said coupling in writing re-
lation to said platen, and means including both
contactors and resistors as well as a normally bal-
anced impedance network in the region of said
platen for moving said members to position the
intersection thereof at substantially any desired
location in the writing field determined by elec-
trical signals from g remote point.

14. The method of transmitting a message by a
writing or drawing movement at a primary sta-
tion and recording 2 facsimile of the message at
a second station which comprises varying the fre-
aquency of two signals at the primary station in
accordance with the coordinates of each point of
the message, combining said signals into a com-
posite signal at the primary station, receiving said
composite signal.at the second station, separat-
ing the received composite signal into independ-
ent frequency varied signals, translating each fre-
quency varied signal into g direct current nega-
tive voltage, the value of which is a linear func-
tion of its independent signal, applying in series
with this negative voltage a positive voltage deter-
mined by one coordinate of the position of a re-
ceiving stylus, using the algebraic sum of said volt-
ages to govern an impedance balance, using the
unbalance thereof to determine one coordinate of
said receiving stylus position and to couple a
source of power to move the receiving stylus to said
position, the unbalances resulting from the two
signals determining both coordinates of said stylus
position, and superimposing on said voltages, al-
ternating current effects fo cause prompt uncou-
pling of the source of power.

EDWARD 8. WILSON,
WILLIAM K. SCHNEPF.
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