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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 reproduced in facsimile at a re 
note receiving Station of a telescript system. 
The imain feature of the invention relates 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. 
Warious 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 discriminator 
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 
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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, When 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, correspondingly gov 
erns or modulates the frequency of two Sources 
of oscillations at the transmitter into two coin 
tinuous signals which may be transmitted over 
a metal or radio link, to a receiving station. At 
this receiving Station, the two signals control a 
local Source of mechanical power which causes 
the receiving stylus faithfully to follow the move 
ments of the transmitting Stylus since the ne 
chanical pOWer is applied to the receiving stylus 
by means of a direct acting coordinate systern 
similar to that at the transmitting Station. 
The system operates by variation of the fre 

quencies of the transmitted signals rather thaia 
by their amplitude, thus avoiding difficulties due 
to fading in an intervening radio link. Tile 
Specific frequencies employed in the present Sys 
tem are a band of 700 to i000 cycles correspond 
ing to the X or horizontal axis and a band of 
2500 to 3000 cycles corresponding to the 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 
mitter 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 knoWin as "eledeltos' paper. 
This paper consists of a core of black, semi 
Conducting material coated on the back With a 
metalic 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 3 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 4a and b 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 5, which is grasped and 
moved in the same manner as a 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 9. Thus, the handle can 
be swung freely in all directions in accordance 
With the Writing movement. The handle 5 Con 
tains a telescoping section (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 3' mounted on the lower Sur 
face of the coupling carries the Writing stylus 3 
and also a supporting shoe 3 (Fig. 6). This 
shoe bears upon the Surface of the Teledeltos 
paper and limits the flexing of coordinate bars 
6 and 7 (hereinafter described) toward the platen. 
Stylus 3 consists of a 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 5 are trans 

mitted through the action of coupling it, to mov 
able coordinate bars 6 and 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 bearings 5 (Fig. 5) 
embracing each bar. These roller's rotate On 
fianged studs 3 Secured in the coupling. Bars 
6 and terminate at their ends in forked fittings 

which carry the rollers 8. The rollers of each. 
bar travel in Well fitting grooves in the inner 
surfaces of a pair of spaced tracks 9 secured 
in fixed parallel relation to each other and to 
the platen. This mounting prevents end Wise 
movement of the bars 6 and . 
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 29 is fastened, thence the cord 
passes to the right around the single grooved 
pulley 2i 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 counterclockwise 
direction, the cord is fastened to the upper end 
of bar 6 and continues to the right to pass around 
the groove of pulley 2i 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 a 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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4. 
pulley 2 is secured to a vertical shaft 25 which 
passes through a bearing in the frame of the 
transmitter and carries pulley 26 at its lower 
end. This pulley drives the movable element of 
a variable inductance or frequency changer 2. 
The frequency changer, the details of which are 
shown in Fig. 7, comprises a powdered iron core 
28 mounted to nove endwise through its related 
coil 39. 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 pull 
ley 26 and idler 3. A spiral Spring 33 con 
nected in the cord system serves to maintain the 
cord 33 under the required driving tension. 

In a similar manner, the cord System for the 
bar i may be traced from the left end of this 
bar to which the cord 29a is fastened, thence the 
cord passes down around the single groove pull 
ley 2a and thereafter upward to pass in a clock 
wise direction around the upper groove in the 
double grooved pulley 23d. It will be under 
stood that the pulleys 23 and 23a rotate freely 
on a common vertical axis. After passing 
around the pulley 33a, the cord passes to the 
right, and in a counterclockwise direction around 
the upper groove of the double grooved pulley 
24a. It will be noted that the pulleys 24 and 2d 
rotate freely on a common vertical axis. After 
passing around this pulley 24a, the cord 26cl is 
fastened to the right hand end of the coordinate 
bar 7. Thence, the cord passes downward and 
in a counterclockwise direction around the single 
groove pulley 22a. Thence, the cord passes in a 

5 counterclockwise direction around the lower 
groove in the pulley 24d. From this pulley, 
the cord proceeds in a clockwise direction around 
the lower groove in the pulley 23C from Winich 
the cord extends and is tied to the left end of 
the coordinate bar . In like nanner, the plil 
ley 2 a. is secured to a vertical shaft 23a which 
passes through a bearing in the frame of the 
transmitter and carries the pulley 260 at its 
lower end. The pulley 26a drives a cord 33a 
which variably adjusts the inductance of the fre 
quency changer 2d. 
From the foregoing description, it will be Seen 

that corresponding to any position of the Stylus 
tip 3, bars 6 and 7 will position themselves along 
the rectangular coordinates of the stylus posi 
tion in the writing field. It will also be seen 
that the displacement of the slidable cores 28 
and 23a of the frequency changel's or inductors 
2i and 2 a from their fully inserted position 
will be directiy proportional to the displacements 
of the connected bars 6 and from their nor 
Imal 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 
variable inductor. This is accomplished not only 
by suitable distribution of the turns of the coils 
23 and 29a, as indicated by coil 29 in Fig. 7, but 
also by the provision of the armatures 28' and 
23 a carried on the end of the slidable cores 28 
and 28a, the armature baing coimposed of COm 
pressed powdered iron. Each of these inductors 
constitutes one of the frequency determining 
elements of each of the oscillators X and Y (Fig. 
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 



2,415,718 
5 

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 

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 3 in the writing field, there is 
generated by oscillators X and Y a unique pair 
of frequencies. Automatic volume control Cir 
cuits 35, 38 (Fig. 3) 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 output of the oscillator being Con 
nected to the transmitting stylus 3 to provide the 
writing current at the trainSmitting Station, Since 
a permanent record of the transmitted matter is 
desired. The S oscillator may be switched on 
and off by a contact 2 incorporated in the Writ 
ing handle 5, 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 

transmitted to the receiving Station and is there 
used to provide the Writing current. The Out 
puts Of all three of the oscillators at the trans 
mitter are carried into the combiner A (Fig. i.) 
where they are impressed upon a single output 
channel without intermodulation. The result 
iing complex or composite signal conveys infor 
mation as to the instantaneous position of the 
transmitting stylus 3 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 if and 
42 (Fig. 12) of a two-wire circuit without ground 
return, or over a radio link. 
At the receiving station, the composite signal 

is separated by the selective amplifiers 43, 43a. 
and 45 in the X, Y and S 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 channel X. 
It Will be understood, however, that the parts 
of channel Y will be designated 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 83, the signal passes 
through a discriminator 33 from whose output 
there is derived a direct current voltage of a 
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. his alternating signal is am 
plified in a variable gain amplifier is whose gain 
is controlled by the algebraic sum of the direct 
Current output Voltage of the discriminator and 
an Opposing direct current voltage which is de 
pendent upon the position of the receiving stylus 
to be described. The output of the controlled 
amplifier is rectified in rectifier 48 and is then 
supplied to the clutch control circuits 49. These 
circuit.S are so arranged that with a certain defi 
nite input 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. However, 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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6 
level decreases below the predetermined value, 
direct current will be applied to the other clutch, 
or as current increases in one it will decrease il. 
the other, depending upon initial biasing Voltage. 
The receiver, in which the Signals Correspond 

ing to the transmitted 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 geiteral 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. This 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 55 (Fig. 8), on which there is sup 
ported the Teledeltos paper, supplied from a roll 
56. A spring wire stylus 5 which is mounted 
on a coupling 58, engages the paper on the platen. 
This coupling comprises four pairs of grooved 
Oilers 59 which are held in a cagelike unit and 
which embrace the coordinate rods 6d and 62 
that are the counterparts of the corresponding 
coordinate bars 6 and at the transmitter. The 
ends of the rods 6 and 62 are equipped with fit 
tings 63 and 64 which slide with small friction 
on the pairs of opposed taut wires 6, 68 and 
6a, 68a respectively. i.he supports 69 of these 
wires are insulated from the platen, so that the 
wires, 68, 6.8d, besides serving as guides and Slip 
porting members, are also used to conduct the 
stylus writing current to the rods 68 and 62 and 
thence through coupling 53 to stylus 5. The fit 
ting at one of the ends of each rod, such as 33 
and 64 is insulated from the main body of its 
related rod and the mentioned fittings of the two 
rods bear contacts and which slidably en 
gage the resistance strips 2 and 3 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 6 and 68 which are insulated from 
the platen, as mentioned. The position of the 
insulated contactor it which is carried on the 
coordinate rod 6 for adjustable engagement 
with resistor 2, determines the value of the di 
rect current voltage Which is fed back to the vari 
able gain amplifier 4, referred to above. In like 
manner, the position of the insulated contactor 

, which is carried by rod 62 for adjustable en 
gagement with resistor 2, determines the value 
of the direct current voltage which is fed back 
to the variable gain amplifier ?a, also referred 
to above, 
Two cord and pulley Systems control the nove 

ments of the rods 6 and 62. 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 6; and 62 are 
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moved at right angles to each other by rotation 
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 6 and 82. This mechanism is located be 
neath the platen 55, the pulleys being mounted di 
rectly upon the projecting ends of shafts 8 and 
8a (Fig. 10). Alechanical power is supplied fron 
the constantly rotating motor 8 which drives 
horizontal shaft 82 through the worn shaft. and 
worn wheel, concealed by the housing 33. 
The right hand portion of the mechanism will 

now be described, it being understood that the 
left-hand portion of the mechanisin is identical 
therewith and that the parts thereof are desig 
nated by the same reference characters with the 
letter 'a' added. There is attached to the right 
hand end of shaft 32 a bevel gear 85 which drives 
similar bevel gears 36 and 8 in opposite direc 
tions. The latter gears through the medium of 
short shafts 38 and 89 drive the spur gear's 99, 
9 and 92, 93 respectively. Barrels 95 and 9 of 
the magnetic clutches C and Ci are driven in op 
posite directions by quills (not shown) attached 
to gears 9 and 93 respectively. Shaft 80 passes 
through both of the quills and is adapted to rotate 
independently therein. A disc armature 9, of 
highly permeable, magnetic material, is perforated 
with a square hole which fits with small clearance 
over a squared section of shaft 8 and is free to 
slide lengthwise upon this shaft for a Snail dis 
tance. The clutches C. and C consist of cup 
shaped members 38 and 99 of magnetic material, 
each having a central hollow core, such as 
With a Winding i occupying the annular Space 
inside the cup. In operation, there is very slight 
clearance permitted between the faces of the air 
mature 9 and the pole faces of the clutch mag 
net, and negligible driving force is transmitted 
to shaft 83. However, when one of the clutch 
windings it is energized, the armature 97 is at 
tracted to the clutch face with sufficient force 
to cause it to rotate with the clutch barrel, such 
as 95 and SS and to drive Shaft 80 through its 
Squared central section in One direction or the 
other, depending upon whether the upper clutch 
or the lower clutch is energized. Current is car 
ried to the clutch windings by means of 
brushes 33 and 3 bearing upon the insulated 
slip rings 4 and i5. A paper feed clutch is 
Of similar Construction to those already described, 
is also driven by Shaft 82 and When actuated 
drives the gears 68 and 9 which, in turn, drive 
the gears 0. These last-named gears rotate the 
shaft if Which carries the paper feed roll 2 of 
the receiver and also interrupted slip rings 3 
and A engaged by the fixed brushes 3a and 

iid of the fraining contactors. 
Let US start With the output of the variable gain 

amplifier in the X channel of Such a value that 
neither of the clutches C nor CF 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 
clutch control circuits so that clutch C is ener 
gized causing rod 6 to be driven toward the left. 
This movement of the rod shifts the position of 
contact With respect, to the resistor. 2 and 
thereby changes the gain of the Wariable gain an 
plifier in a direction tending to restore the clutch 
control circuits to their balanced condition. As 
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8 
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 deemergized and 
the motion of rod 6 will cease. A similar state of 
affairs will occur with respect to rod 62 when a 
change in the input frequency occurs in the Y 
channel. As the relative signal inputs in the X 
and Y channels depend upoin the frequencies of 
the X and Y oscillators at the transmitter, it will 
be seen that the position of receiver stylS 5 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 5. 

is derived from the SOScillator output transmitted 
over the wire or radio link. Consequently, stylus 
5. Will write whenever the contact 2 on Writing 
handle 5 is depressed. In this way, the recording 
at both trainSmitter and receiver is interrupted 
When the pressure on the Writing handle 5 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 
inentarily 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 0 will be energized. This 
clutch is geared to the driving motor 8; and starts 
driving the paper shifting roller, the paper 2 be 
ing pinched between the driving roll 2 and a 
preSSUre roller 2d. Brushes 30-40, and 
interrupted slip rings. A 3-1 4 are so connected 
in the circuit that clutch is is held energized for 
Oile complete revolution of roller 2, even though 
tile paper feed button may have been only mo 
mentarily depressed. This shifts the paper at the 
receiving station 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 Sb at the transmit 
5 ting Station which, when closed, stops Oscillator 
Y. At the receiving station, by means of circuits 
Siniilar to those empioyed in the paper feed clutch 
Control, a relay is operated which removes the B 
Supply from all the receiving apparatus to the 
right of line ZZ (Fig. i.). This results 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 a is actuated. 
A SChematic circuit of the complete electricai 

Syster, as distinguished from the block diagram 
Of Fig. i., 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 oil account of the similarity of the X 
and Y channels. The X CScillator is a modified 
Fiartley circuit employing the upper half of tube 
is. Wariable inductance 2 forms part of the 

frequency 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 
buffer amplifier and also as part of the combiner. 
The Y Osciliator, including the tube , has a 
Similar circuit and the outputs of both the X and 
Y buffer amplifiers are fed in parallel to the pri 
nary of the output transformer 3. The double 
diode tube if 8 Serves as an automatic volume con 
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trol which, by varying the bias on the X and Y 
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 2 is fed 
through the contacts of relay 28 into the grid 
circuit of the lower half of tube 5, thus con 
bining it there With the Signal from the X OScil 
lator. This composite signal is further combined 
with the output of the Y oscillator in the out 
put transformer 6. A branch of the output 
circuit of the S oscillator 9 also passes through 
another pair of contacts on relay 20, after which 
it is amplified in tube 22 and applied to the Writ 
ing stylus 3 through a transformer 23. When 
it is desired to write, the stylus switch 2 is op 
erated by the natural pressure exerted upon the 
Stylus handle 4 in the motion of Writing. Relay 
2 is thus energized, applying the output of the 

SOScillator both in the transmitting stylus 3 and 
to the transmitter output circuits. The function 
of the parallel circuit, comprising inductor 28 
and capacitor 25, which is tuned to the midband 
frequency of the Xoscillator, 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. In a given 
channel, the X channel, for example, a primary 
frequency Selection is made by means of the par 
allel tuned circuits 2 and 28 after Which the 
Signal is fed into the tube 29 of the Selective am 
plifier 3. This amplifier is essentially an oscil 
lator whose feedback is reduced to the point 
which will just not permit oscillation, but will 
permit considerable regeneration over the de 
Sired frequency band. This enables a high de 
gree of selectivity to be obtained by the use of 
fewer and simpler circuit elements than would 45 
be required for a conventional bandpass filter. 
The output of the selective amplifier is further 
annplified in tube 3 (not shown in Fig. 1) Whose 
output is coupled to the discriminator A.S. 
The discriminator circuit is based upon the 

electronic frequency meter disclosed by Hunt, in 
the “Review of Scientific Instruments' for Feb. 
ray, 1935 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 32 and 
33 coupled to the double-diode rectifier 48, in 

cluding tubes 45, 46, through a differentiating 
network 36, 32; 38, 39. It operates as fol 
loWS: Assume Thyratron 32 to be conducting 
and Thyratron 33 cut off, and the oppositely 
phased signal voltages on the grids of Thyratrons 
f32 and 33 to be approaching zero from positive 
and negative directions, respectively. The plate 
voltage of Thyratron 32 is at the tube drop value 
ShCWn at A in Fig. 3. Capacitor G becomes 
charged to the voltage drop in resistor a pro 
duced by the plate current of Thyratron 32. In 
the meantine, the grid of Thyratron 33 is be 
iing carried positive and eventually causes the 
Thyratron to fire. The plate resistance of a 
Thyratrola being very low, the tower side of ca 
pacitor 43 becomes effectively connected to the 
cathode of Thyratron 32, the polarity of the up 
per side of the capacitor 49 connected to the 
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plate of Thyratron 32 being at this time nega 
tive. Inasmuch as the charge on capacitor Ét 
cannot change instantaneously, there is momen 
tarily impressed from plate to cathode of 
Thyratron 32 a large negative Voltage 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 86 (point B, Fig. 3), foll 
Iowing Which capacitor Sá discharges to Zero 
through resistor's and 53 and then charged 
to opposite polarity due to the drop in resistor 
$43 caused by the establishment of plate current 
in Thyratron 33 (point C, Fig. 3). In the mean 
time, the grid of Thyratron 32 is being carried 
positive and eventually this tube fires (point 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 fle as well 
as resistors i and 43 is So Irelated to the maxi 
mum operating frequency that capacitor it can 
always become fully charged before the (at the 
moment) inactive tube fires; that is, it is made 
impossible for event D, Fig. 3 to occur before the 
point C is reached. 
The constants of the resistor-capacitor net 

Work Which couples Thyratrons 32 and 33 to 
the rectifiei's 85 and 46 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 

5 to the cathode of rectifier 45, is shown in Fig. 
3 in proper phase relation to the plate Voltage 
wave of Thyratron 32. 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. 

Froin the foregoing description, it can be seen 
that the unfiltered output Wave of each of the 
rectifiers 45 and is 6 consists of the negative 
pulse E (Fig. 3) and the Spike G. The area of 
the latter is negligible compared With that of E 
ard 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. However, the total number 
of pulses per second delivered by rectifiers 45 
and É6, is equal to twice the frequency of the 
input signal voltage. These pulses are Smoothed 
by the filter, including capacitor 4 and resistor 
A 64, the output of the filter being a D.-C. voltage 
of negative polarity to ground, whose value is a 
linear function of the frequency of the discrim 
inator input signal. Tn Series with this negative 
voltage is one of positive polarity taken from the 
sliding contact on resistor 2, the net biasing 
voltage on the grid of the variable gain ampli 
fier 4, which includes tube 43, being, of course, 
the algebraic sum of the two. 
There is also introduced into the grid circuit 

of tube A8 a Small A.-C. voltage taken from the 
drop in capacitor 49 due to the flow through 
the latter of a portion of the output of the dif 
ferentiating network via resistors 36 and 38. 
The amplitude and wave form of this voltage are 
independent of those of the discriminator in 
put Signal for reasons previously 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 48 and ob 
viates the necessity of providing a separate os 
Cillator of stable output. 

Amplifier tube 43 functions virtually as an 
A.-C. generator whose output voltage is propor 
tional to the D.-C. grid potential. The grid po 
tential, however, and likewise the output volt 
age of tube i48 is required to vary only over a 
Small range determined by the response lag of 
the receiving stylus 57 and its mechanically as 
Sociated sliding contact on resistor 72. The 
output of tube 8 is rectified by the diodes 50 
and 5 and this negative voltage is applied un 
filtered to the grid of control tube 59, in series 
With an adjustable pesitive bias of such value as 
to give tube S9 a certain definite value of plate 
cathode resistance. This plate-cathode resist 
ance forms a portion of a circuit network com 
prising also resistors 54, 55 and 56. The B 
Supply voltages across resistors f 54 and 55 are 
maintained equal by the voltage regulator tubes 
is and 58. Resistor 56 is made equal to the 
plate-cathode resistance of control tube 59 
When a certain definite D.C. voltage is applied 
to the grid of the latter. When this condition 
obtains, there Will be no potential difference be 
tween points M and N. However, any change in 
the grid potential of tube 59 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 59 has been raised or lowered from 
the balanced Voltage value. The two clutch 
magnetS 98 and 99 of the pair of clutches C and 
C, aire connected in parallel between M and N, 
and are effectively polarized with respect to the 
voltage appearing between these points by the 
oppositely poled dry rectifiers 60 in series with 
the clutch coils. It Will be seen that a change 
of grid bias of tube 59 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 mentioned previously that the output 
of rectifier 59 was unfiltered. This fact, in con 
junction. With the arrangement of the clutch 
conti'ol circuit, contributes an important operat 
ing advantage. Inasmuch as the direct current 
plate resistance of a triode is higher than its dy 
namic plate resistance, the clutch control cir 
cuits, when balanced for direct current, are not 
balanced for the ripple appearing in the rectifier 
output. This alternating component assists in 
Overconing the residia, 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 59 and 59a, through 
coupling cosidensers 62 and 62a to reduce static 
friction in the clutches. As explained before in 
connection with Fig. i., due to the mechanical 
Coupling between the clutch System and the 
slider of resistor 2, the system tends to main 
tain, by the automatic adjustment of resistor 72, 
a uniform otitput from amplifier 48, and the 
motions accompanying this adjustment are em 
ployed to produce the Writing Operation. 

It should be explained that the D.-C. Output 
variation of rectifiers 5 and 46 is too small 
to provide satisfactory operation of the clutch 
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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 rectifiel's 59 and 5 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 and rec 
tifiers 58 and 5 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 
other 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 
5. 
The operation of the auxiliary circuits com 

prising the paper feed clutch control and the 
standby control will now be described. It will 
be noted that a portion of the discriminator in 
put from both the X and the Y channels is car 
fied to the grids of the double rectifier 62. This 
rectifier operates on the grid leak detector prin 
ciple, the grid being biased nearly to cut-off by 
a normal input signal. Under these conditions, 
the plate currents in the rectifiers 62 are in 
capable of operating relays 63 and 64. How 
ever, upon the cessation of the input signal, suff 
cient plate current will flow to operate these 
relayS. 
Now aSSume the paper feed control button 4a 

at the transmitter to be momentarily depressed. 
This stops oscillator X which, in the manner de 
Scribed, removes the negative bias from the up 
per Section of rectifier 62 causing relay 64 to 
Operate. The operation of relay 64 energizes the 
paper feed clutch which immediately starts driv 
ing the paper feed drum, together with the inter 
rupted slip rings 3 and f f 4. As soon as slip 
ring 4 has turned a short distance, the con 
tacts of relay 64 are short-circuited, while the 
energizing circuit of relay 64 is opened at slip 
ring 3. This causes the clutch G to remain 
energized and to drive the paper feed roller one 
complete revolution, whereupon the clutch cir 
cuit is broken at slip ring is. 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 63 operates, in a 

manner Similar to that just described for relay 
it4, when the Y oscillator is stopped by closing 
the Standby switch b. The B supply to all cir 
cuits past amplifier 3 is broken at the con 
tacts of relay 63, 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: 
l. In a telescript system, a platen providing a 

generally rectangular writing field, a pair of ii 
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 coll 
pling, and an electric 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 core relatively movable with 
respect to each other in accordance With the 
movement of its individual coordinate member 
and in a direction at right angles to the direction 
of movement of its individual coordinate member. 

3. In a 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 change: having linear electrical charac 
teristics and comprising a fixed inductance coil 
and a core movable into and Out of said coil in 
accordance With the movement of its individual 
COOrdinate member and in a direction at right, 
aIgles to the direction of movement of its indi 
Widual coordinate member. 

4. In a telescript systeria, a platen providing a 
generally rectangular writing field, a 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 moveme: it along one pair of oppos 
ing supports and the respective einds of the other 
coordinate meinber being adjustably mounted for 
noverinent along the other opposing pair of Sup 
ports, a Coupling novably engaging both of said 
members at the intersection thereof, whereby 
movement of said coupling to any part of the 
Writing field correspondingly moves said men 
bers, an electric stylus Supported by said coupling 
and arianged to contact an electrically respon 
sive record sheet supported on the Writing field 
of said plate), a 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, a. 
pair of independently supported coordinate mem 
bers extending in interSecting relation at right 
angles to each other, a coupling movably engaging 

5 

0. 

20 

is 

3. 

45 

(5) 

14 
both of said members at the intersection thereof, 
a stylus Supported by said coupling 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 circuit 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, 
neans 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 being provided with 
a stylus whereby the mentioned movement of 
Said coupling records at the receiving station a 
facsimile of the neSSage Written at the tranSrinit 
ting unit when said electric 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 mern 
bel's at the interSection thereof, 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 
ciosing means associated with said handle, signal 
Seinding means associated with the transmitter 
unit to transmit continuous signals corresponding 
to the coordinates of the position of the trans 
initter coupling, means associated with Said re 
ceiver Unit and governed by Said signals for ef 
fecting uninterrupted relative novernent of the 
coupling and cooperating coordinate members of 
the receiving unit, said 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 electrical control Signals fron 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 transmitter 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 
tion and a receiving station, each station being 
provided With a stylus and electrically responsive 
laterial cooperating with said stylus, the trans 

mitter stylus being provided with a handle, means 
for transnisting electrical control signals from 
said transmitting station to said receiving station 
and so, arranged that the stylus at the receiver 
lini, follows the novement 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 ninessages 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 second station which comprises varying the fre 
quency of two signals at the primary station in 
accordance with the rectilinear coordinates of 
each point of the message, combining said signals 
into a coraposite signal at the primary station, 
receiving said composite signal at the second sta 
tion, separating the received composite signal into 
independent frequency 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, and utilizing said voltages in 
applying a mechanical source of power for ad 
justing a recording stylus into positions Corre 
sponding to the various coordinates of the trans 
nihitted message. 

10. In a telescript system, a transmitting sta 
tion and a receiving station, each station being 
provided with a stylus and a 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 
ter stylus, means responsive to the movement of 
the stylus handle 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 slip 
pyling a fresh area of the sheet thereat under con 
trol effected at the transmitter station. 

1. 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 second station which comprises varying the fre 
quency of two signals at the primary Station in 
accordance with the rectilinear coordinates of 
each point of the message, combining said signals 
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cal source of power for adjusting a recording 
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into a composite signal at the primary station, re 
ceiving said CC in posite signal at the second sta 
tion, separating the received composite signal into 
independent frequency varied signals, translating 
each frequency varied signal into a direct current 
inegative voltage, the value of which is a linear 
fullction of its independent signal, applying in Se 
lies with this negative voltage a positive voltage 
determined by one coordinate of the position of a 
receiving stylus, using the algebraic sum of said 
voltages to govern an impedance balance, using 
the unbalance thereof to determine one coordi 
nate of said receiving stylus position, the unbal 
ances resulting from the two signals determining 
both coordinates of said stylus position. 

12. The method of transmitting a message by 
a writing or diaWing 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 con 
posite signal, electrically receiving said composite 
signal at the second station, Separating the re 
ceived composite signal into independent fre 
quency varied signals, translating each frequency 
varied signal into a direct current voltage propor 
tional to the frequency of said last-mentioned sig 
nal, utilizing said voltages in applying a mechani 
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ccordinates of the transmitted message, and dis 
connecting at tha second station under control 
effected at the primary station, tile 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 
iation at right angles to each other, and to op 
posed sides of said field, one end of each member 
being provided with an electric contactor in 
sulatedly mounted thereon for engagement with 
that one of the resistors extending at right an 
gles thereto, a coupling movably engaging both 
of Said members at the interSection thereof, a 
stylus supported by said coupling in Wiriting 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 a remote point. 

14. 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 second station which comprises varying the fre 
quency 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 a 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 to cause prompt uncou 
pling of the source of power. 

EDWARD S. WILSON. 
WILLIAM. K. SCHINEEPF. 
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