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My invention relates to improved means and 
systems whereby writing or tracing movements 
of a body such as a pen, pencil or stylus in trac 
ing a picture or design may be reproduced at a 
distance. ‘ s , 

Instruments and systems whereby writing at a 
distance is made visible are sometimes referred 
to as telautograph instruments and systems, and 
while such arrangements have been proposed in 
corporating a cathode ray tube having a long 
persistence luminescent‘ screen on which the 
movements of the stylus are reproduced by a 
moving cathode ray beam, it has been customary 
to produce movements of the beam in the cath 
ode ray tube directly from beam de?ection po 
tentials applied to a resistance plaque or ,tablet. 
For adequate sensitivity of beam de?ection the 
potentials applied to the plaque or tablet are 
relatively high and become a hazard during use. 
In addition, the’ sensitivity of reproduction may ' 
be relatively low and it is therefore an object 
of my invention to provide a system wherein 
high sensitivity may be obtained without danger 
or hazard to those operating the equipment. 
Another object is to provide such a system where 
in no apparatus having points or areas at high 
potential is exposed and it is a further object 

' to provide a system including a resistance plaque 
wherein the power loss in the plaque is a mini 
mum. 
In accordance with my invention I provide a 

low potential alternating current source which 
is applied to the writing plaque or tablet of rela 
tively high resistance or semi-conducting mate 
rial, and derive from this single potential source, 
current or voltage pulses representative of the‘ 
position of a stylus moving over the plaque or 
tablet. These and other objects, features and 
advantages of my invention will be apparent 
when taken with, the following description and 
accompanying drawing in which: 
Figure 1 is a schematic representation of a 

teleautograph system incorporating a cathode 
ray tube reproducing device, and 
Figure 2 is a schematic representation of a 

modi?ed system for use in teleautograph appa 
' ratus. 

As shown in Figure l, I provide a resistance 
plaque or tablet I0 over which a conducting 
stylus II is moved, simulating a writing or trac 
ing movement, such movement being indicative 
of the intelligence for which reproduction is de 
sired at a distant receiving position. The plaque 
or tablet III, which may be of rectangular form, is 
provided on two of its opposite sides with con 
ductors l2 and I3 and on its other opposite sides 
with conductors M-li. The conductors l2-l5 
do not extend entirely to the corners‘ of the 
plaque II but are insulated one from the other 
except for conduction through the plaque or 
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tablet to produce mutually perpendicular voltage 
gradients across the central portion of the plaque 
such as the portion enclosed within the dashed 
lines I6. In accordance with my inventionan 
alternating or pulsating current is applied to the 
opposite conductors such as between the con 
ductors I2-l3 and l4-l5. Referring speci? 
cally to Figure 1, which shows one method of 
applying pulsating voltages to the conductors, 
altemating voltage from a source 20 may be 
applied to two transformers 2| and 2|’ each of 
which is in series with a uni-directional current 
limiting device such as the diodes 22-23. The 
transformer 2| is provided with a secondary 
winding 24 and the transformer 2|’ is provided 
with a secondary winding 25, the winding 24 
being connected across the opposite conductors . 
I2-_-l3 and the secondary winding 25 being con 
nected across the other pair of opposite con 
ductors M-l5 of the plaque to. In the opera 
tion of the above-described circuit, pulsating cur 
rents are applied alternately or sequentially to 
the conductors l2-I3 and then to the conduc 
tors l4-l5, these pulsating currents being dis 
placed in phase by 180°. During one one-half 
cycle of the alternating current wave the diode 
22 allows current ?ow in the secondary winding 
24, and during the following half cycle the diode 
23 allows current flow in the secondary winding 
25. 
The energized plaque or tablet in combination 

- with the stylus ll comprises the transmitting 
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portion of the system, whereas the receiving por 
tion, likewise shown in Figure 1, includes a cath 
ode ray tube 30 having means to generate an 
electron beam, such as a conventional electron 
gun 3|, a luminescent screen 32 preferably of 
material having relatively long time lag phos 
phorescent characteristics, and means such as 
two pair ofde?ection plates 33-34 and 35-36 
to‘ de?ect the beam from the electron gun 3| 
over the luminescent screen 32. Magnetic de 
?ection means may be utilized in place of the 
plates 33-36 if desired. In the showing of Fig 

- ure 1 the stylus II is preferably connected di 
rectly to two of the de?ection plates, such as 
the plates 34-35 which may be operated at 
ground potential, and to the input circuits of 
two ampli?ers 40, 4| which may be of the triode 
type as shown. The input electrode of the am 
pliner 40 is connected to one of the plaque con 
ductors. such as the conductor l2, and the input 
electrode, such as the grid 43 is connected to 
an adjacent plaque conductor l5. During oper 
ation the pulsating currents applied between the 
conductors l2-l3 and ll-li produce substan 
tially mutually perpendicular equi-potential volt 
age gradients across the central portion of the 

_ plaque Ill so that upon movement of the stylus 
II in contact with'- the central portion of the 
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plaque l0 potentials applied to the stylus are 
substantially proportional to the distance over 
the surface of the plaque from the surrounding 
conductors. Signal pulses will be alternately ap 
plied to the ampli?ers, such as the triodes 40 and 
4|, these impulses having a time and phase rela-' 
tionship equivalent to a displacement of 180°. 
The output of pulsating wave form, from the 
ampli?er 40 is applied to the de?ection plates 
33-34 of the tube 30, in series with a uni-direc 
tional current limiting device, such as the diode 
50. Similarly, the output from the ampli?er 4| 
is applied to the deflection plates 35-36 through 
a uni-directional current limiting device, such as 
the diode 5|. 
From the foregoing description it will be ap 

parent that the potentials applied between the 
opposite conductors on the plaque 10 may be 
relatively low, such as a peak-to-peak value of 
10‘vo1ts which cannot possibly cause injury to 
the operator but which is nevertheless su?icient 
to control the ampli?ers ?ll-4| and supply high 
de?ecting potentials to the cathode ray tube 
through the diodes 50-51. 
From the foregoing description it will be ap 

preciated that the voltages applied across the 
plaque may be of very small values and need not 
be su?icient in and of themselves to deflect the 
electron beam in the tube 30. Since the voltages 
are small such as 10 volts or less and further 
since the potentials are intermittently applied, 
the power loss ‘in the plaque or tablet I0 is a 
minimum. It will also be apparent that alter 
nate pulsations of voltage similar to the pulsa 
tions appearing across the plaque l0 and varying 
in amplitude in accordance with the position of 
the stylus on the plaque will be applied to the 
de?ection plates of the cathode ray tube 30. 
Thus if the alternating current supply is a 60 
cycle supply, 60 voltage surges will be applied 
between the deflection plates 33-34, and simi 
larly, 60 voltage surges will be applied across 
35-36 a in alternate succession, these voltage 
surges being representative in amplitude of the 
positionof the stylus H on the plaque ill. The 
electron beam of the cathode ray tube 30 will 
therefore be displaced froma neutral position in 
two mutually perpendicular directions 60 times 
per second. However, such operation is disad 
vantageous and further in accordance with my 
invention I connect across the plates 33-34 
means to damp the pulsations, such as the time 
constant circuit comprising the resistor 52 and 
condenser 53, and a second time constant circuit 
comprising the resistor 54 and condenser 55 in : 
parallel across the plates 35-36. The absolute 
values of these resistor-condenser combinations 
are dependent upon the frequency of the alter 
nating current supply applied to the transformer 
2|. Thus, the time constants provided by these 
combinations should be sufficiently long ‘to 
smooth the pulsations appearing across the re 
spective diodes Ell-5|, but also the time con 
stants should be su?iciently short to follow the 
writing speed or movement of the stylus over the 
central area of the plaque l0. Values of 250,000 
ohms and 0.1 microfarad are satisfactory with an 
alternating current supply of 60 cycles. 
The system shown in Figure 1 is particularly 

advantageous for use with cathode ray tubes 
having only two free de?ection plates wherein 
two of the plates are operated at a single poten— 
tial, such as at a potential of one of the elec 
tron gun electrodes. When utilizing tubes of the 
type wherein all four de?ection plates are pro~ 
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vided with leads extending without the cathode 
ray tube envelope, the system of Figure 2 may be 
used. Referring to Figure 2, the plaque or tab~ 
let, together with the conductors partially sur 
rounding the tablet, are similar to those de 
scribed in connection with Figure 1, and an alter 
natingcurrent potential is applied across oppo 
site conductors of the plaque through the writing 
stylus. Thus the writing stylus l l is connected in 
series with a low potential alternating current 
source, such as the secondary winding of a 
transformer 60, the stylus being connected 
the stylus being connected through the trans 
former secondary through resistors 6I-62 hav 
ing a value of resistance which is high with re 
spect to the resistance of the plaque In to the 
opposite conductors l2-I3, and to the conduc 
tors M-l5 through similar resistors 63-64. In 
this arrangement four ampli?ers must be uti 
lized, the input electrodes of which are directly 
connected to the plaque conductors. Thus the 
control electrodes, ‘such as the grids of the am 
pli?ers 65-66, may be connected to the opposite 
conductors l2-I3, and similarly, the grids of the 
ampli?ers 61-68 connected to the other opposite 
conductors Ill-l5. The output electrodes of the 
ampli?ers 65-66 are connected through uni 
lateral conducting devices such as the diodes 
69-10 to the deflection plates 33-34 of the 
cathode ray tube 30 and the output electrode of 
the ampli?ers 61-66 are connected through the 
diodes ‘ll-‘I2 to the other pair of de?ection 
plates 35-36. As in the circuit of Figure 1 I 
utilize two time constant circuits comprising 
resistors 80-80’ and condensers 8l-8I’, except 
that I connect these resistors and condensers 
between each of the plates 33-34 and ground. 
Similar resistors 82-62’ and condensers 83-83’ 
are connected between the other plates 35-36 
and ground. As explained above the value of 
these elements depend upon the alternating 
supply frequency and the values given in con 
nection with the circuit of Figure 1 are satis 
factory in the circuit of Figure 2. 
While I have indicated the preferred embodi 

ments of my invention of which I am now aware 
and have also indicated only one speci?c applica 
tion for which my invention may be employed, it 
will be apparent that my invention is by no 
means limited to the exact forms illustrated or 
the use indicated, but that many variations may 

- be made in the particular structure used and the 

til 

purpose for which it is employed without depart 
ing from the scope of my invention as set forth 
in the appended claims. 

I claim: , . > 

1. In a telautograph system a resistance tablet 
having substantially uniform lateral resistance 
over an exposed area, means to apply potentials 
across said tablet comprising two pairs of elec 
trodes the electrodes of each pair being on oppo 
site sides of said tablet, an electrically conducting 
stylus adapted to move over in contact with said 
tablet simulating a writing motion, means to 

' apply a pulsating electric potential of the same 
frequency of pulsation in two directions across 
said tablet effective to produce pulsating poten 

. tial drops across said tablet when said stylus is in 
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contact therewith, a plurality of thermionic am 
pli?ers having input and output electrodes, con 
nections between at least two of said electrodes 
on adjacent sides of said tablet and the input 
electrodes of two of said ampli?ers, a cathode ray 
tube including means to generate an electron 
beam and‘a luminescent screen, means to de?ect 
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the said electron beam in one direction over said 
luminescent screen, means to de?ect the beam in 
another direction over said luminescent screen, 
and connections between each of said two last 
mentioned means and said two ampli?ers to de 
?ect said beam in accordance with the position of 
said stylus on said tablet. 

2. In a telautograph system a resistance plaque 
having substantially uniform resistance over an 
exposed area, two pairs of conductors, the con 
ductors of each pair,being connected to oppo 
site sides of said plaque“, a stylus adapted to move 
over and contact said plaque simulating .a writ 
ing motion, means to apply a pulsating electric 
potential of the same frequency of pulsation be 
tween said stylus and each of said conductors, a 
plurality of thermionic ampli?ers having input 
and output electrodes, a connection between the 
input electrode of one ampli?er and one of said 
conductors and a connection between the input 
electrode of another of said ampli?ers and an 
other of said conductors adjacent said ?rst-men 
tioned conductor, a cathode ray tube having two 
pair of deflection plates, connections between the 
output electrode of each of said ampli?ers and a 
plate of each of said pairs of plates and a rec- ' 
ti?er interposed in each of said last-mentioned 
connections to apply to said plates potentials 
representative of the position of said stylus on 
said resistance plaque. , 

3. In a telautograph system a resistance plaque 
having a substantially uniform resistance" over 
an exposed area, four conductors electrically con 
nected to said plaque adjacent the periphery. 
thereof forming two pairs of conductors, the con 
ductors of one pair facing each other and the 
conductors of the other pair facing each other, 
a stylus adapted to be moved over and make con 
tact with said plaque, means to energize said re 
sistance plaque with pulsating currents and pro 
duce mutually perpendicular equi-potential 
voltage gradients across the central portion of 
said plaque, which voltage gradients vary in ab 
solute value due to said pulsating current, a 
plurality of ampli?ers having input and output 
circuits, a connection between said stylus and 
‘the input circuits of said ampli?ers, a connec 
tion between each of" two adjacent conductors 
and said input circuits to complete said input 
circuits through said resistance plaque, a cathode 
ray tube having electron beam forming means 
and a luminescent target, dual means to de?ect 
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connected across said source, a uni-directional 

‘ current limiting device in series with each trans 
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former connected to allow intermittent pulsat 
ing current to ?ow in alternate transformers, 
connections between the secondary winding of 
each transformer and a different pair of said 
conductors, -a ‘plurality of alternating current 
ampli?ers having input and output electrodes, 
a connection between the input electrodes of at 
least two of said ampli?ers and one conductorof 
each pair of conductors, a cathode ray ‘tube hav 
ing means to generate an electron beam and a 
target adapted to be impinged by said beam, dual 
beam de?ection means to sweep said-beam over 
said target in ‘mutually perpendicular, directions 
and ‘a connection between the output electrode 
of each of said two ampli?ers and a correspond 
‘ing one of said dual de?ection means to de?ect 
said beam over said target in accordance with 
the movement of said stylus overlsaid plaque. 

6. The system claimed in claim 5 including a 
resistor- and condenser connected in parallel 
across each of said dual de?ection means to 
cause said beam to. follow the movement of said 
stylus and prevent return of said beam to an 
unde?ected position during the time no current 
is ?owing in one or the other of said trans 
formers. . 

7. In a telautograph system a pair of trans 
formers having high voltage primary windings 
and low voltage secondary windings, means to 
impress an alternating current potential across 
the primaries of each- transformer means as 

‘ sociated with each of said transformers to limit 

40 

45. 

50 

said beam over said target and connections be 
tween said each of said dual means and a cor- , 
responding one of said ampli?er output circuits. 

4. A system as claimed in claim 3 including a 
time constant circuit including a resistor and 
capacitor connected across each of said dual 
means, each of said time constant circuits being 
of a value to provide a time constant su?iciently 
long to smooth the pulsations occuring at the 
frequency of said pulsating current and suf? 
ciently short to follow the movement of said 
stylus over the central portion of said plaque. 

5. In a telautograph system a resistance ‘plaque, 
having an extended'area, four conductors sur 
rounding said area providing two pairs of two 
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conductors each, the conductors of each pair be-v , 
ing on opposite sides of said area, a writing 
stylus adapted to move over'arrd contact said 
plaque, a source of alternating current,‘ a pair 
of transformers with their ‘primary windings 
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the current ?ow alternately in each transformer‘ 
to alternate half cycles of the impressed alter 
nating current potential, a resistance plaque, two 
pairs of conductors surrounding and in contact 
with four sides of \said resistance plaque, a 
stylus adapted to move. over and make contact 
with'said plaque and derive a pulsating signal 
representative of the position of said stylus on 
said plaque, means including a plurality of ampli 

. ?ers to amplify said pulsating signal, and cathode 
ray tube means connected to saidplurality of 
ampli?ers to produce a visual representation of 
the movement of said stylus over said plaque. 

8. ‘In a telautograph system a resistance plaque, 
four conductors conductively associatedwithsaid . 
plaque, a stylus adapted to move and make con 
tact with said plaque, a low potential alternating 
current potential source connected in series with 
said stylus and each of said four conductors, four 
thermionic ampli?ers each ‘having input and out 
put electrodes, 2. connection between each of 
said conductors and an input electrode of a cor 
responding ampli?er, a cathode ray tube includ 
ing means to generate an electron beam and a 
luminescent screen, two pairsof de?ection plates 
to de?ect said beam over said screen, a connec 
tion between each of the plates of said pairs of 
plates and the output electrode of a correspond-. 
ing amplifier and a uni-directional current lim 
iting device in series with the connection be 
tweenv‘each of said plates and the-said corre 
sponding ampli?er output electrodes. - 

~ 9. A system as claimed in claim 8 including a 
time constant circuit comprising a resistor and 
condenser connected in parallel» between each 
of said de?ection plates and an input electrode 
of said ampli?ers. 
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