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Application filed October 25, 1918, Serial No. 259,617,

To all whom it may concern:
Be it known that I, Groree S. Trrrany, a
‘citizen of the United States, residing at 43
Qak Ridge Avenue, Summit, county of
5 Union, and State of New Jersey, have in-
vented certain new and -useful Improve-
ments in Telautographs, fully described and
represented in the following specification
and the accompanying drawings, forming a
10 part of the same. - o
This -invention relates to improvements
in telautograph systems and more particu-
larly such systems in which the writing
movements of .the receiving pen, in accord-
15.ance with the writihg movements of the
transmitting tracer, are effected by waria-
tions in the strength of the cuirents travers-
. ing the main line, which variations are in
turn controlled by the transmitting tracer.
Heretofore telautographic- systems  have
been dependent for their operation upon di-
_ rect currents and in the many places where
the only current supply available is an alter-
nating one, it has been necessary to inter-
25 pose between the service lines of such cur-
rent and the telautographic system some
means for converting the alternating cur-
rent into direct current. =~ E
It is the object of the present invention to
provide a telautographic system in which
alternating currents may be utilized directly
- for the operation of the system without go-
ing to the expense and inconvenience of pro-
viding and installing
it'into direct current. . :
In the accompanying drawings—
Figure 1'is a diagrammatic view of so
much of ‘a telautographic system of the va-
riable current strength type as is necessary
for an understanding of the present inven-
tion; ’ , .
Figure 2-is a vertical elevation of a modi-
fication which will be later on referred to;
Figure 3 is a section on the line 3—8 of
Figure 1; ; o o
‘ Figure 4 is a diagrammatic view illustrat-
~ L ing a system for use on long lines or lines
‘ where the resistance is high; _
Figures 5 and. 6 are diagrammétic views
i}lustrating another modified system; and -
~ Figure 7 illustrates ancther modification
" hereinafter described. = ‘ ,
Referring to Figure 1, it will be under-
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means for converting

stood that the mechanism shown in the lower
part thereof is the transmitter, while that

tant receiver of a telautographic system, the
two instruments being connected by right
and left main line circuits (including wires
1, 2) ‘which .are traversed by writing cur-
rents and which control the lateral or writ-
ing movements of the receiving pen. The
source of these writing currents is an alter-
nating current generator 3, one terminal of
which is grounded by wire 4 at 5, and the

‘other terminal of which is connected b{
~wires 6, 7, with a pair of pivoted bell cran

levers 8, 9. The short or contact arms -of
these levers are provided with spring
pressed roller contacts 10, 11, respectively,
and the other arms thereof are pivotally
connected with a pair of pen-arms 12, 13,

- respectively, in the converging ends of which

is loosely mounted a transmitting tracer 14.
Contact rollers 10, 11 engage a pair of rheo-
stats 15, 16 connected with right and left
main line wires 1, 2, respectively. - It will be
understood that as tracer. 14 is moved later-
ally or sideways, as a pen or pencil is moved,
in ordinary.writing, contacts 10, 11, will be
moved lengthwise of their respective rheo-
stats 15, 16, so that the resistance in the main
lines 1, 2 will be increased or decreased and
the currents traversing these lines from gen-
erator 8 correspondingly decreased or in-
creased in strength. ' '
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shown in the upper part.thereof is the dis- -
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Referring now to the receiver, and par-

ticularly to the right hand side thereof, it

- is provided with a laminated iron field mag-

net 19 (designated 190 on the left hand
side), having a core 20 (indicated by dotted
lines) enclosed by but out of contact with
four polar projections 21, 22, 23, 24 of the
magnet, the inner surfaces of said projec-
tions being curved and forming a circle.con-
centric with core 20. The left hand side of

‘the receiver is provided with like parts to

those on the right hand side of the receiver,
which parts are designated by like reference
numerals, except as otherwise indicated, as,
for example, in the case of the magnets 19,
190. o S -

A metal cup or rotor 25, preferably of

95
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aluminum, and pivoted to core 20, surrounds -

the latter and extends down into the space
between it and the polar projections 21, 22,

108



10

15

20

25

30

45

50

923, 24, as best showr in Figure 3. This rotor
or cup has attached to it one end of a spiral
spring 26, the other end of which is attached
to magnet 19. The tendency of this spring
is to rotate the cup 25 in a clockwise direc-
tion.

Magnet 19 is also provided with wind-
ings 27, 28 between the polar projections or
pole pieces 21, 22 and 23, 24, respectively,
and with windings 29, 80 on its yoke. The
windings 27, 28, 30 are connected, through
‘wires 31, 32, 33 to form a closed circuit,
while winding 29 is connected, through main
line wire 1, rheostat 15, roller contact 10.
tracer arm 8, and wire 6 with one terminal
of alternating current generator '3, and,
through wires 34, 85, with ground at 36
and thence to ground at 5, and by wire 4
with the other terminal of said generator.
Winding 29 of magnet 190 on the left hand
side of the receiver is similarly connected
with generator 8 by wire 2, rheostat 16, roll-
er contact 11, tracer arm 9, and wires 7, 6,
and with ground at 36 by wires 134, 35.

Cup 25 is provided with a pinion 37
meshing with a pivotally mounted arc-
shaped sector 88 to which is fixed one end

of a lever 39, the opposite end of which has.
- pivotally connected with it one end of a

pen arm 40. In the converging ends of
the pen arms 40 is mounted a receiving
pen 41.

- As the parts are shown in Figure 1, the
transmitter tracer 14 is away from its
unison position (which is to the left) and
as in the act of writing and transmitting
to the receiver. Alternating writing cur-
rents are therefore traversing the main lines
1, 2 to, the receiver, from generator 3. ‘The
effect of these currents in producing the
required rotation of rotors or cups 25, so
that receiving pen 41 will reproduce the
movements and writing of the tracer 14,
is as follows:

_Selecting, for convenience, the right hand
side of the receiver, if the windings 27, 28,
30 be disregarded, and the winding 29 there-
fore alone be considered, the only effect of
the alternating currents traversing right
main line 2 is the magnetization of polar

* projections 21, 22 of like polarity, and the
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magnetization of polar projections 23, 24
also of like polarity but o? opposite polarity
to projections 21, 22; the polarities of each
such pair of projections being reversed on
each reversal of the current traversing the
main line 1. The effect of all this, in turn,
on cup 25, would be simply the vibration
of cup 25, with no definite tendency to ro-
tate and therefore no writing movement
of receiving pen 41, corresponding to the
writing movements of tracer 14, or other-
wise. :

The presence and relative arrangement
of the windings 27, 28 and 30, however,

1,544,871

provide for such rotation of cup 25 and such
writing movements of the receiving pen.
Considering these windings, in connection
with winding 29, it will be obvious that
winding 80 serves as the secondary wind-
ing of a transformer of which the wind-
ing 29 is the primary, and that the alternat-
ing currents traversing winding 29 from
main line 1 will induce corresponding cur-
vents in the winding 30. These induced
currents traversing windings 27, 28 (which
are included with winding 30 in the closed
circuits 81, 82, 33) will magnetize the polar
projections 21, 22, 23, 24 of magnet 19, so
that the projections of each pair 21, 22 and
93, 24, instead of being of like polarity,
will be of opposite polarity, while the dia-
metrically opposite poles 21, 28 and 22, 24
will also be of opposite polarity. Tur-
thermore, the windings 27, 28, 80 are so pro-
portioned and related to the winding 29
‘that the currents induced in these windings
will lag about 80° behind that in the winding
99, so that when the magnetization of mag-
net 19 is at its maximum, trom the action
of the current in said winding 29, the mag-
netizing current in windings 27, 28 is about
at its minimum, and vice versa. The re-
sult of all this is that the magnetic flux
will rise to its greatest demsity alternately
between polar projections 21, 28 and magnet
core 20, or between polar projections 22, 24
and core 20, according as the currents in
winding 29 are rising or falling in the curve
of the current wave. Windings 27, 28, 30
are so connected that the magnetizing ac-
tion of the currents in windings 27, 28 cause
the points of greatest flux density to shift
from pole to pole in a counter-clockwise
direction. This shifting of the flux around
magnet core 20 will induce currents in the
rotor or cup 25 which, by re-acting with
the shifting flux, will cause cup 25 to ro-
tate in a counter-clockwise direction, in-
creasing the tension of spring 26 (which
tends to turn the cup in a clockwise direc-
tion) until it balances the torque given to
cup 25. As the strength of the current

straversing winding 29 is increased the

torque of cup 25 will correspondingly in-
crease and the cup will rotate until spring
926 again balances the torque of the cup, and
S0 on.

A1l of the foregoing description of con-
struction and operation, though directed
particularly to the right hand side of the
receiver, is of course equally applicable to
the left hand side of the receiver.

It will be understood that as the tracer
14 is moved laterally in writing the contact
rollers 10, 11, will be moved lengthwise of
the rheostats 15, 16 and thus introduce more
or less resistance into their respective main
lines 1, 2 and windings 29 of field magnets
19, 19%, the currents fraversing these main
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lines and windings being increased and de-
creased according to the extent and direc-
tion of movement of tracer 14. These vari-
ations in the line currents will result in cor-

5 responding variations in the torque of cups

10

15

25, which will rotate, in a counter-clockwise
direction, to a greater or less extent, depend-
ent upon such variations in the line currents.
The cups 25, thus rotated, will, through pin-
ions 36, sectors 87, levers 89, and arms 40,
cause receiving pen 41 to move in unison,
with and reproduce the writing movements
of the tracer 14. The movements of the cups
25 and their pinions 36 in the opposite or
clockwise direction, are effected by .the

. springs 26.

20

" ings,

25
30
55
: 40

45

55

In this construction excessive vibration of
the receiving pen is eliminated for the fol-
lowing reasons: '

The splitting of the single phase alternat-
ing current from generator 8 into a plu-

rality of phases, by the connection with the’

main lines of the magnet 19 and its wind-
causes the frequency of the current to
be doubled with respect
cups 25, thus diminishing the amplitude of
the vibration. :

The torque of the cups 25 never ceases, but
always has a minimum value of 30 or 40%
of its maximum value for a given strength
of magnetizing current. This greatly di-
minishes vibrations.

The ratio of gearing between the pinions
36 and their sectors 87 is such as to require
a comparatively large amount of vibration
of the cups 25 to injuriously affect the mo-
tion of the receiving pen 41, the ratio of
such gearing being such that there is less
angular movement of the receiving pen shaft
than of the rotors. S

A certain amount of damping effect is

‘produced by the action of induced currents

produced in the cups 25, 25 by their mo-
tions. . : .

The combination of these conditions
causes the vibration of the receiving pen to
be reduced to a degree that is not objec-
tionable. On the contrary, such vibration
as does exist is' of positive value in dimin-
ishing the friction of the receiving pen on
its recording surface as well as diminishing
the friction of the pen moving parts.

Tt is to be understood that the present in-
vention is not limited to the specific phase-
splitting means shown. o :

Tt is also to be understood that the inven-

tion is not limited to systems employing

" rotary field magnets, as shown, but includes

other forms of magnets, as, for example,
the solenoid form illustrated in Fig. 2. In
this two solenoids 45, 46 are provided for

each side of the receiver, those shown being.
- for the right hand side. The cores 47, 48

of these solenoids are joined by a yoke 49,
to which is attached one end of a cord 50

to its effect upon the

8

passing around a_ sector 51 and connected
at its other end with a spring 52. Sector 51
is connected with lever 39 and the latter to
pen arm 40. In this construction the vibra-
tion due to the alternating currents is dimin- 70
ished by causing the currents traversing one
solenoid winding to' differ in phase from

those in the winding ‘of the other solenoid.
The line currents enter at 1, through. wire

53, winding of solenoid’ 46, wire 53°, wire 75

56 to ground. A portion of the line current

will leave wire 1 and pass through wire 10,
condenser 55, wire 54, winding of solenoid
45, wires 54°, 56 to ground. '

The effect of the condenser in this current .80

is to advance the phase of the currents trav-

ersing the winding of solenoid 45 relatively .
to those traversing the winding of solenoid
46, thus maintaining a tension at all times
upon the yoke 49 and chain 50; variations 85
in the strength of the line currents in ac-
cordance with the motions of the transmit-
ting tracer causing variations to the joint
pull of the solenoids.

The system shown in Figure 1 is designed 90
for use on what may be termed short lines
or lines in which the resistance is low. Im
Figures 4-6 are shown other systems, which-
will now be described, adapted for use on
longer line, or lines in which the .resistance 95
is high. The parts present in these modi-
fied systems corresponding to those in Fig.
1 are, for convenience, designated by like
reference characters. .

In the system illustrated in Fig. 4, it will 100

be noted that the primary windings 29 of
the magnets 19, 190, (present in Fig. 1) are
omitted and that the system is provided with
pen-lifting and paper shifting mechanisms

(not present in Fig. 1) which will be de- 103

scribed later on. It will also be noted that
there are two alternating current generators
60 (terminal 61 of which is grounded by
wires 62, 63, at 64) and 65 (terminal 66 of

which is grounded by wires 67, 68 and 69) 110

whose functions will be stated later on, and
an electrically operated master switch 71

.controlling the connection of the transmit-

ter circuits with the receiver circuits and

with generator 60, and which is in turn con- 118

trolled by a- tracer-operated or hand-oper-
ated switch 72, as hereinafter fully de-
scribed. This master switch mechanism,
which has- certain important. features of

novelty, is not claimed herein but will form 120

the subject matter of a separate application

for Letters Patent. - .
In the closed position (shown) of master

switch 71, the right main line circuit from

transmitter to receiver consists of wire 68 128

from ground, at 69, wires 72, 78, 74, rheostat
15, contact roller 10, tracer arm 8, wire 75,
one secondary winding 76 of a transformer
77, wire 78, contact plate 79, contact 80, wire
81, pole piece winding 28 of magnet 19, wire 130
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81, pole piece winding 27 of magnet 19,
wire 82, secondary winding 83 of a trans-
former 84, and wires 85, 86, 63 to ground
at 84,

In such position of master switch 71 the
left main lmne circuit from transmitter to
receiver consists of wire 68 from ground, at
69, wire 87, rheostat 16, contact voller 11,
arm 9, wire 88, the other secondary winding
89 of transformer 77, wire 90, contact plate
91, contact 92, wires 93, 94, the winding of a
relay 95, wire 96, pole piece winding 28 of
magnet 190, wire 31, pole piece winding 27
of said magnet, wire 97, secondary winding
98 of a transformer 99, and wires 86, 63 to
ground at 64,

It will be observed that the pole piece
windings 28, 27 of magnet 19, and the sec-
ondary winding 83 of transformer 84, are
in series with the right main line circuit,
just described, while the polar windings 28,
27 of magnet 190 and the secondary wind-
ing 98 of transformer 99 are in series with
the left main line circuit.

The closing of these two main line cir-
cuits, through master switch 71, is effected
by the tracer-operated switch 72 which,
when moved to the right by the tracer 14,
or by hand, engages a contact 100 and closes
a circuit from the terminal 101 of generator
65 through the upper magnet 102 of said
master switch, consisting of wires-103, 104,
switch 72, contact 100, wire 105, magnet 102,
and wires 106, 73, 72, 67 to terminal 66 of
generator 65. The closing of this circuit
energizes upper magnet 102 which then at-
traects its centrally pivoted balanced arma-
ture 107 which in turn moves master switch
71 to the position shown. In this position
contact plate 79 is engaged with contaet 80,
thus closing the right main line circuit, and
contact plate 91 is engaged with contact 92,
thus closing the left main line circuit.

. Master switch 71 is provided with a third
contact plate 108 which, in this position of
the switch engages a contact 109 and thereby

" closes a circuit (hereinafter fully described)

[+1)
518

60

%

including the primary coil 110 of trans-
former %7 and controlled by transmitter
platen 111; the function of this circuit be-
ing to effect the raising and lowering of the
receiving pen 41 as the transmitter tracer is
raised and lowered. ‘

The engagement of switch 72 with con-

tact 100 and the resulting energization of
upper magnet 102 is only temporary, but the
master switch 71 is retained in the raised
or circuit closing position shown by reason
of the fact that the armature 107 is bal-
anced and remains in the position to which
it is moved by upper magnet 102. Switch
71 is also retained in its raised position by
the frictional engagement therewith of
armature 107 which remains in the position
to which it has been moved by upper magnet

1,544,871

102 until moved from' that position, after a
transmitting operation, by lower magnet
112. The armature, being balanced, will
remain in the latter position until -again
moved by upper magnet 102. The energiza-
tion of the latter for that purpose is effected
from generator 65 by a circuit controlled
by tracer-operated switch 72 and consisting
of wires 103, 104, from terminal 101 of gen-
erator 65, switch 72, contact 113 (engaged
by switch 72 when the latter is moved to
the left), wire 114, winding of magnet 112
and wires 106, 78, 72, 67, to the terminal 66
of generator 65. The closing of this cir-
cuit energizes lower magnet 112 which, at-
tracting armature 107, will swing it in the
opposite direction to that shown and there-
by disengage its upper end from master
switch 71 which will then drop from the
position shown -and disengage its contact
plates 79, 91 from contacts 80, 92, respec-
tively, and thus open the right and left main
line circuits and disconnect the transmitter
from the receiver. Contact plate 108 will
also then be disengaged from contact 109.

The source of energy for the writing cur-
rents which are to traverse the right and
left main- lines is the alternating current
generator 60 at the receiving instrument.
The circuits for this purpose are -as fol-
lows: wire 62 from terminal 61 of generator
60, wires 115, 116, follow-up contact plate
117 of relay 95, contact 118, wire 119 and
from wire 119 (for the right hand side of
the receiver) wires 120, 121, 125, main wind-
ing 29 of magnet 19, wire 122, primary
winding 128 of transformer 84, and wires
124, 125, 126, to terminal 127 of generator

70

75

80

86

95

100

60, and from wire 119 (for the Ieft hand

side of the receiver) wire 128, main winding
29 of magnet 190, wire 129, primary wind-
ing 130 of transformer 99, and wires 125,
126, to terminal 127 of generator 60. Con-

‘tact plate 117 and armature 134 are insu-

lated  from each other as shown at 300 so
that when these parts are in the position
shown in Fig. 4 they are not electrically
connected with each other. When, however,

the armature and follow up contact plate "

17 are in their lowermost position they are

-electrically connected by contacts 301, 302.

" 'The closing of these circuits is controlled
from the transmitter through a relay 131 at
the receiver in the following manner: This
relay is in a branch circuit from right main
line wire 81 consisting of wire 132, winding
of relay 131, wire 133, armature 134 of re-
lay 95, follow-up contact plate 117 thereof

(when said relay is deenergized and said

contact is in its lowermost position) and

wires 116, 115, 63 to ground at 64. This

branch circuit is closed by the closing of the
main line circuit and. is connected with the
terminal 101 of generator 66 by the move-

‘ment of tracer arm 8 to the right into en-
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pagement with a stationary contact 185.
Such movement and engagement take place

‘when (as before described) the tracer 14

is moved to the left and moves the switch 72
into engagement with contact 100 to raise
master switch 71 and thus connect the writ-
ing current transmitter circuits with the re-
ceiver circuits. When tracer arm 8 so en-
gages contact 185 the right main line is
connected, for the moment, with terminal
101 of generator 65 by wires 103, 136, con-
tact plate 108, contact 109, wire 187, resist-
ancé 138, wire 139, contact 135, tracer arm
8, wire 75, secondary winding 76 of trans-
former 77, wire 78, contact plate 79, contact
80, wire 81, pole piece winding 28 of mag-
net 19, wire 31, pole piece winding 27, wire
89, secondary winding 83 of transformer 84,
and wires 85, 86, 63 to ground at 64." (The
left main line is grounded at 64 and 69 and
therefore not electrically connected with '
generator 65). Part of the current then
traversing the right main line circuit will
pass over the branch circuit 132, etc. to
ground at 64, before described, and energize .
relay 1381 which will then attract its arma--
ture 140 and close the following circuits, at
the receiver, from terminal 61 of generator
60 through main windings 29 of magnets
19, 190 and primary transformer.windings
123, 130, namely: wires 62, 115, 141, arma-
ture 140, contact 142, wire 143, wire 144, and
from wire 144 (for the right hand side of
the receiver) wire 125, etc. through. main
winding 29 of magnet 19 and primary wind-

- ing 123 to terminal 127, and from wire 144

40

50

(for the left hand side of the receiver),
wires 121, 120, 128, etc. through main wind-
ing 29 of magnet 190 and primary trans-
former coil 180 to terminal 127, .

The closing of these circuits by relay 131
is merely momentary and is for the purpose
of connecting said circuits for a writing op-
eration with generator 60. While the clo-
sure lasts currents traverse. these circuits-
and the primary transformer windings 123,
130 and induce currents in the secondary
transformer windings 83, 98, and the right.

‘and left main lines from the transmitter
_to the receiver. The first effect of such cur-

rents traversing the left main line is to en-

- ergize relay 95 which will then attract its -

- b5

armature 134 and separate it from its fol-
low-up contact plate 117.- Their separation
breaks the branch circuit just described
through. relaf' 131 which is then deener-
gized and releases its armatur~ 140. Fol-

~‘low-up contact 117, following the armature

60

'184, will. move upwardly into engagement

with contact 118 and thus close the two cir-
cuits, hereinbefore described, including.
wires 119, 120, 121, 122 and 119, 128, re-

. spectively, through main windings 29 of

magnets 19; 190 and primary transformer
windings 123, 130. These circuits remain

8

closed while the right and left main line
circuits are closed by master switch 71 be-
cause, during such closure of the left line,
the induced currents traversing it will main-
tain the contact plate 117 in engagement
with contact 118.

As before indicated, the connection of the
right main line circuit with generator 66 is
temporary, continuing only while tracer
arm 8 remains in engagement with contact
135, such engagement being broken as soon
as the tracer 14 is moved, for writing, away
from switch 72. Continued connection of
the left main line with generator 65, after
relay 131 has been energized to close the cir-
cuits ‘from generator 60 through 'magnet
windings 29 and primary transformers 123,
130, is not only unnecessary but undesirable
during a writing operation, as that genera-
tor might be out of phase with generator 60.

From the foregoing it will be understood
that polar piece windings 27, 28 of magnet
19 and the secondary transformer winding
83 and the pole piece windings 27, 28 of
magnet 190 and the secondary transformer
winding 98, are connected in'series with the
right and left main lines, respectively, and
that the main magnet winding 29 of mag-
net 19 and primary transformer winding

123, and the main magnet winding 29 of ¥

magnet 190 and primary transformer, wind-
ing 130, are connected in series with the cir-
cuits from generator 60 which are closed by

‘relay 131. As a result of this, currents will

traverse the latter circuits through main
magnet windings 29, and primary trans-

former windings 123, 180, and induced cur-
rents from the secondary transformer wind- .

ings 83, 98, will traverse the right and left
main lines, and the pole piece windings 27,
28 of magnets 190, respectively, As the lat-
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“ter currents differ in phase from those trav- .

ersing ‘the main magnet windings 29, the .

fields of magnets 19, 190 will be caused to ro-
tate in opposition to the springs 26, thus
creating a rotational torque in the rotors or
cups 25 of these fields. As the transmitter
tracer. 14 is moved in writing and the con-
tact rollers 10, 11 are thereby moved length-
wise of rheostats 15, 16, the resistance of
the right and left main line circuits will be
varied and corresponding variations will re-
sult in the strength of the currents travers-
ing these lines and consequently in the
torque of the rotors, which, opposing-the
force of their springs 26, will cause the re-

ceiving pen 41 to move laterally or sidewise,

in unison with the lateral or sidewise move-
ments of the transmitting tracer.

For effecting the movements of the receiv-
ing.pen 41 to and from its writing surface
as the transmitting tracer 14 is so moved
relatively to its writing platen 111, the re-
ceiver is provided with the usual pen-lift-
ing magnet 145 having a pen rest 146 rest-.
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ing upon the rockmfr armature 147 of said
magnet. The energlzatlon and deenergiza-
tion of magnet 145 are controlled from the
transmitter by the pivotally mounted writ-
ing platen 111 through a circuit consisting
of wire 103 from terminal 101 of gener ator
65, wire 136, contact plate 108, contact 109,
wires 137, 1-L8, primarly Wmdmo~ 110 of
transformer 77, wire 150, smtlon‘u\ contact
151, platen contact 152, platcn 111, wire 153,
and thence (according ’to the pos1t10n of the

armature 154 of an interrupter magnet 155.

which has a definite pitch different from the

‘frequency of the writing currents traversing

the main lines) wire 156 winding of mag-
net 157 of said 1nterrupte1 wirve 15 S contact
159, armature 154 and wires 160, 42 67 to
termmal 66 of generator 65, or (from wire
153) wire 161, Wmdmg of nmnnct 162 of in-
terrupter 155 wire 163, contact 164, armna-
ture 154, and wires 160, 72, 67 to terminal
66 of generator 65.

In the upper position of platen 111 con-
tacts 151, 152 are engaged and this circuit
is closed. 'When platen 111 is depressed by
downward pressure thereon of tracer 114,
contacts 151, 152 are disengaged and this
circuit is o‘pen_ed. When the circuit is
closed, magnet 157 will be energized and
attract the armature 154, moving it from
contact 159 to contact 164 thus breaking
the circuit through magnet 157 and dosm<T

it through magnet 162, which will then move

armature 154 away from contact 164 and
again to contact 159, and so on, the two cir-
cuits being constantly made and broken.
The eﬂ'ect “of this is to keep the armature
154 in a constant state of vibration and
through primary winding 110 of trans-
former 77 produce coucsponding vibrations
in the secondary windings 76, 8) of said
trzmsformer -which, it will be Iemembcwd
are in the right and left line civ.uits to tho
receiver. - These induced vibratory currents
are utilized to control the energization of
pen-lifting magnet 145 through a vibrating
relay 160, as will presently appear.
Vibrating relay 165 is bridged across the
right and left main line circuits by a circuit
consisting of wire 166 from right line wire
81, Wmdmg of relay 165, wire 167, con-
denser 168, and wire 169 fo left main line
wire 93; this cireuit providing a path,
through relay 165, for the vibrating cur-
rents traversing the main lines from gen-
erator 66, when platen 111 is in its upper
position. This relay, through its armature
170, controls the condition of a circuit which
includes pen-lifting magnet 145 and there-
fore the condition “of the latter. This cir-
cuit consists of wire 62 from terminal 81 of
generator 60, wires 115, 116, contact plate
117 of relay 95, contact 118, wires 119, 120,
171, armature 170, spring plessed follow-up

vcontact plate 172 wire 173, windings of
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pen-lifting magnets 145, and wires 174, 126
to the other terminal (127) of generator 6C.

The armature 170 of relay 165 has a nor-
mal pitch approximately that of the vibra-
tory pen-lifting currents traversing the
main line circuits. Consequently it is ex-
tremely sensitive to these currents and nunder
their influence vibrates sufficiently to throw
follow-up contact 172 out of contact with it,
thus effectively opening the circuit throuorh
pen-lifting magnets 145. While platen 111
is relieved from downward pressure by
tracer 14 and is therefore in its upper posi-
tion with contacts 151, 152 engaged (the
right an left main - hnes bean' closed by
master switch 71}, armature 154 of inter-
rupter 155 is vibrated so as to produce in
the right and left main lines the induced
vibrating currents before referred to. These
currents, traversing the winding of relay
165 (through the ciTeuits 166, 167 168, 169)
will cause its armature 170 to vibrate rap-
idly and thus rapidly make and break the
circuit just described through pen-lifting
magnets 145. The effect of this is to so
wealen the current traversing said pen-lift-

‘ing circuit that the pen—hftlnrr magnets 145
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are practically deenergized, so far as any _

effect on armature 147 is concerned said ar-

matiire and pen rest 146 therefore remaining
in their raised position and supporting re-
ceiving pen 41 in its raised position away
from its writing surface, which is the posi-
tion at the time of tracer 14 relatively to
platen 111.

When tracer 14 is lowered to writing po-

-sition and platen 111 is depressed thereby,

contacts 151, 152 disengaged and the cir-
cuit throufrh 1nter1upter 155 is broken.
There are then no vibrations traversing re-
lay 165 from interrupter 155. The follow-
up contact plate 172, in such case, remains
steadily in contact Wlth armature 170, with
the result that the pen-lifting magnets 145
will be energized from Gcnerator 60 - suffi-
ciently to rock armature 147 and lower the
receiving pen 41 to its writing surface.

The system shown in Flo' 4 is also

‘equipped with paper sh1ft1n0' mechanisms
including paper shifting m‘m‘nets 175 at

the receiver, the ﬂrmature 176 of which car-
ries paper gripping means 177. These
magnets are energized by currents from gen-
erator 60 through a circuit consmtlncr of
wire 126 from terminal 127 of O'enerator 60,
wires 125, 179, windings of macrnets 175
wires 180, 144 121 119, contact 118 contact
plate 117 and wires 116 115, 62, to termi-
nal 61 of generator 60. This circuit is
closed, and mafrnets 175 are energized to
shift the paper strlp one line space, “When as
before described (master switch 71 being in
the position shown) tracer 14 is moved to
unison at the left, and tracer arm 8 is there-
fore moved to the right into engagement
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‘closes the circuits,
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with contact 135, This temporarily closes

the circuit, heretofore described, from  gen-.

erator' 65 over the right main line and from

the latter through relay 131, which as be-

fore described is in a branch circuit 132 et
seq. from the ri%ht main line to ground ‘at
64. Relay 181 then attracting its armature,

from generator 60 including the main wind-

ings 29, of magnets 19, 190 and the, primary

windings 123, 130 of transformers 84, 99.
Currents are induced thereby in the second-

_ary windings 83, 98 of transformers 84, 99,
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and therefore in the right and left main
lines. Those in the left main line travers-
ing the winding -of relay 95 (which is in-
cluded in the left line) will energize that
relay and the latter will attract its armature
134 and disengage it from follow-up contact
117, thus opening the circuit just referred
to through relay 131 and closing the circuit
above described through paper shiftin
magnets 175, which will then be traverse
by current from generator 60.

When master switch 71 is moved from the
position shown, by engaging tracer-oper-
ated switch 72 with contact 118, and thereby
causing magnet 112 of said master switch
to be energized, the main line circuits are

‘opened and relay 95 deenergized, thus open-

ing the cireuit through paper-shifting mag-
nets 175, the armature 176 and paper grip-
ping means of which then move toward the

~ yeceyver writing field to take a fresh grip

- 86
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upon the paper for the next shift.
"~ All that is necessary,

the paper at the receiver, is to move master

switeh 71 to the position shown, by engag-

ing tracer 14 with switch 7 9 and moving the
latter into engagement with contact 100,

* tracer arm 8 simultaneously engaging con-
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tact 135 and connecting the right main line
with generator 65. This will shift the paper
at the receiver @ one-line space. If it

desired to shift it several line spaces, switch - ]
200 at station A, in

- 79 is shifted, as many times as desiréd, into

engagement with contacts 100, 113.

" As indicated in the drawing; the. niormal
position of this

switeh' 72 is midway of the
contacts 100, 113, its engagement with each

' of which is only momentary but sufficient. to

. 60,

set the master switch 71 to the desired posi-

_tion for opening or closing the main lines

to the receiver.

Tn the system shown 'in Figs. 5 and 6,

there -are two complete stations or sets of

_instruments, that is to say, a transmitter
for each station, the two sta- -

‘and a receiver
tions or sets being
for convenience of

designated as A and B,

ererice numerals, those in Fig. 6, or station
B, being followed by “X” for convenience
of reference.: - The paper shifting magnets
and the circuits therefor and for the pen-

heretofore described,

therefore, to shift

‘ reference. Correspond-
ing parts in the two stations bear like ref-
shown in Fig. 5.

7

lifting magnets, shown in Fig. 4, are omit-
ted, as their illustration here would be un-
necessary repetition. The transformers 84,
99 of Fig. 4 are also omitted here to provide
a simplified system for use on telautographic
lines where the resistance is moderate, as
is usually the case. In other words, on such
lines the use of transformers to split.the
phases of the alternating current is'unneces-
sary, whereas on lines of high resistance they
are of decided advantage, the secondary
windings of the transformers being capable
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of being wound to give a much higher volt-

age than that of the primary windings.:

In the system of Figs. 5 and 6 there are
a master switch 71, generally like that of
Fig. 4, and performing the same functions,
and .also a tracer-operated switch 72 con-
trolling the master switch and the circuits
opened and closed thereby, and the trans-

80

mitter of station A is shown as connected

with the receiver of station B and as writ-
ing, with the tracer 14 of the former and
the receiving pen 41 of the latter away from
the unison position and moved some dis-
tance over their respective fields. The trans-
mitter of station B and receiver of station
A Dbeing disconnected, the tracer 14 of the

former and the receiving pen 41 of the lat-

ter are shown at unison, to the left. The
transmitter of A and receiver of B will be
selected for detailed description, the de-
scription given, however, being equally ap-
plicable to the other instruments.

In this system there are also present the
relay 95 (or 95%), with its armature 184 (or
184) and follow-up contact 117 (or 117%)
and the relay 131 (or 131*) of Fig. 4; these
relays. and their associated parts being con-
trolled and performing the same functions

“substantially as in Fig: 4.

The. source of energy for the writing cur-
rents, when station A 1s transmitting to sta-

be tion B, is an alternating current generator

distant station B, the generator
_such case, serving the

‘function of connecting the circuits at its
transmitber with those of the receiver at

200~ at the

‘station B and with the generator 200* at

the latter station for such transmitting op-
eration. : . : _

. The normal or non-transmitting position
of switch 71 is that in which switch Tix
is shown in Fig. 6, which is its receiving
position. Switch 71 is moved from such po-
sition-to the position in which it is shown
in Fig. 5 by upper magnet 102 -of said
switch, which is energized for.that purpose
by current from generator 200 over a circuit
controlled by -switech 72 and closed by the
latter .when moved toward the right, as
The circuit so closed eon-
sists of terminal 201 of generator 200, wire
202, winding of upper magnet 102, and wire
996, contacts 225, 212, and switch 72 and
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wire 235 to the other terminal of generator
200. When this circuit is closed magnet,
102 will move its armature 107 to the posi-
tion shown in Fig. 5 and thus connect the
right and left main line circuits from trans-
mitter of station A with those to the re-
ceiver of station B. The engagement of
contacts 212 and 225 for this purpose is only
momentary, but the right and left main
lines nevertheless remain connected as arma-
ture 107 remains in the position shown,
after such engagement is broken, by fric-
tional engagement with spring contact plate
79 of the master switch 71. To disconnect
the main line circuits, switch 72 is moved
from its normal or mid-position (shown) to
the left into engagement with another con-
tact. 227. This closes a circuit as follows
through the lower magnet 112 of master
switch 71; terminal 201 of generator 200,
wire 202, winding of lower magnet 112, and

-wire 228, contact 227, switch 72, contact 212

and wire 213 to ground at 214. Lower
magnet 112 then rocks its armature 107

? from the position shown in Fig. 5 to the

position in which the armature 107* is
shown in Fig. 6, contact plates 79, 91 being

- thereby disengaged from contacts 80 and
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92, respectively, and opening the right and
left main line circuits to the receiver of sta-
tion B.

Simultaneously with the engagement of
contacts 212, 225 (effected by the tracer 14,
which is moved to the extreme left for the
purpose) tracer arm 8 will engage a con-
tact 135 and close a circuit as follows, over
the right main line to the receiver of station
B: (Fig. 5), terminal 201 of generator 200,
wire 202, contact plate 108 and contact 109
of master switch 71, wire 237, resistance
238, wire 239, contact 135, tracer arm 8,
wire 210, contact 80 and contact plate 79
of master switch 71, right main line wire
209 and, (Fig. 6), right main line wire 209%,
contact plate 79% and contact plate 208 of
master switch 71, wires 207%, 240, winding
of relay 131%, wire 241, armature 134 and
follow-up contact 117% of relay 95% wires
204, 205%, 230, main winding up contact
117 of relay 95%, wires 204%, 205, 230%,
main windings of magnets 29%, wires 232x
233%, 9234, 235, switch 72, contact 212*, and
wire 218% to ground at 214b.

The first effect of the closing of this cir-
cuit is to energize relay 131% which will
then attract its armature 140 and close the
following circuit: terminal 201 of gener-
ator 200%, wires 202%, 242%, contact 149%,
armature 140~ of relay 131, wires 243%, 205%,
214%, pole piece winding 27% of magnet 190%,
wire 31%, pole piece winding 928% of said
magnet, wire 215%, winding of relay ‘95%,
wire 216%, contact 217 and contact plate 91
of master switch 71*, left main line -wire
219¢ and (Fig. 5), left main line wire 219,
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contact plate 91 and contact 92 of master
switch 71, wire 220, tracer arm 9, roller
contact 11, rheostat 16, and wires 221, 211,
switch 72, contact 212 and wire 213 to
ground at 2142,

The current traversing this circuit will
cause relay 95% to attract its armature 134x
and move it out of engagement with follow-
up contact 117 and the latter into cngage-
ment with stationary contact 118« This
breaks the circuit through relay -131% and
closes the following main line ecircuits
through the pole piece windings 27%, 28* of
magnels 19%, 190%:

Light line (Fig. 6).—Terminal 201% of
distant gencrator 200, wires 202%, 203, con-
tact 118%, follow-up contact 117* of relay

957 wires 204%, 205%, pole piece winding 27*

of magnet 19%, wire 31%, pole piece winding
28 of said magnet, wires 206, 207, contact
208 and contact plate 79* of master switch
T1% wire 209 and (Fig. 5) wire 209, con-
tact plate 79, contact 80, wire 210,

tracer arm 8, contact roller 10, rheostat 15,

wire 211, switch 72 and contact 212 and
wire 213 to ground at 2142,

Left line (Fig. 6).—Terminal 201* of dis-
tant generator 200%, wires 202, 203*, contact
118, follow-up contact 117* of relay 95,
wires 204%, 205%, 214%, pole piece winding 27
of magnet 190, wire 81%, pole piece wind-
ing 28%, wire 215, winding of relay 95*, wire
216%, contact 217% and contact plate 91* of
master switch 7T1% wire 219% and (Fig. 5)
wlre 219, contact plate 91 and contact 92 of
master switch 71, wire 220, tracer arm 9,
contact roller 11, rheostat 16, wires 221, 211,
switch 72, contact 212 and wire 213 to
ground at 2142,

Simultaneously there are also established
the following circuits at the receiver through
the main windings of magnets 29%: wire 202~
from terminal 201* of distant generator 200%;
wire 208%, contact 118, contact plate 117%,
wires 204%, 205%, wires 230%, 231* to main
windings, magnets 29%, wires 282~ 233,
thence to wire 234* and wire 235%,. switch
72%, contact. plate 212 and wire 213* to
ground at 2145,

The two sets of circuits thus established,
one set (the right and left main lines) in-
cluding the pole piece windings 27, 28% of
magnets 19%, 190 and the other set (the re-
ceiver circuits) including the main wind-
ings 29% of said magnets are the writing cir-
cuits, and the source of electric energy for
both is the alternating current generator
200%, generator 200 being disconnected from
the right main line by the movement of the
tracer arm 8 out of engagement with con-
tact 135. , )

Current is now flowing through the main
windings 29% and the pole piece windings
27+, 28~ of both field magnets 19%, 190%, from
generator 200% and as the tracer 14 of sta-

70

<

S0

85

90

100

105

110

115

120

125°

130



1,544,871

tion A is moved laterally over its writing
field or platen, and as the roller contacts
10, 11 are moved by it longitudinally of

-rheostats 15, 16, more or less resistance is

introduced into or cut out of the right and
left main line circuits, thus causing varia-

. tions in the strength of the main line cur-
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rents in accordance with the. direction and
extent of movement of the tracer. The pole
piece and main windings 27, 28, 29% of the
field magnets 19%, 190 are so proportioned
and arranged relatively to each other that

the self induction of the pole piece windings

will be much less than that. of the main
windings 29%. It follows that the main line
currents will differ from those traversing
the main windings, and, as a result, the mag-
netic flelds of magnets 19%, 190~ will rotate
and establish-a torque in the rotors or cups

2b*, this torque varying as the strength of
~the main line currents vary in accordance
with the direction and extent of movement

of tracer 14. The cups 25 thus rotated in

one direction by this torque and in the other

by their springs 26 will, through the sectors
38 and pen arms 39, 40, move receiving pen
41 in the same direction and to the same ex-
tent as tracer 14 and thereby cause it to re-
produce the. writing movements and writ-
in‘gir of the latter. '

t is to be understood that the present in-
vention relates broadly to the utilization of

“currents differing in phase for the opera-

tion of telautographic systems and that there-
fore it includes systems in which, unlike
those shown, the currents utilized of differ-
ent phase are derived from the source of
curreélt supply as shown, for example, in
Fig. 7. ' '

In this figure of the drawing only the left

-hand side of a telautographic system or in-

45

strument is shown, illustration of the right
hand side being unnecessary, as the parts
thereof, as to construction and arrangement,
are duplicates of those on the left hand side.

. The two phase generator 250.shown, is of
- course common to ‘the.two sides -of the in-

0

strument.
the preceding figures, the left hand side of
the instrument is provided with two rheo-
stats 158, 15* which are engaged by contact
rollers 11¢, 117, respectively, carried by arm

9. The two rheostats are connected by wires
- 251, 252, respectively, with the brushes 253,
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254, of generator 250 and those portions of
arm 9 with which roller contacts 11%, 11* are
connected (and which portions are suitably
insulated from each other) are connected
with main line wires 255, 256 leading to the
receiver. At the receiver there is an electro-

magnet 257 having two pairs of windings-

258, 259 and 260, 261, line -wire 255 being
connected with winding 258 and liné wire
256 with winding 260. Windings 258, 259

-~are connected by wire 262, and windings

Instead of one rheostat, as in-

260, 261 by wire 263. Windings 259 and

261 of the two pairs are connected by’ wires.
264, 265, 266 with ground at 267.

From this construction and arrangement
of parts it results that currents of different
phase from generator 250 will traverse
main lines 255, 256, respectively, and the
two pairs of windings 258, 259 and 260, 261,
respectively, at the receiver and cause the
cup or rotor 25 to rotate and thus, through
pen lever and arms 39, 40 move the receiv-
ing pen (not shown) laterally or sidewise,
as in ordinary writing. Such rotation of
cup 25 is in a counter-clockwise direction,
its rotation in a clockwise direction being
effected by spring 26, as before, The de-
gree of rotation of cup 25 is controlled by
the transmitting tracer (not shown) which,
as it is moved in writing, moves the roller

-contacts 112, 11° lengthwise of the rheostats

152, 15 and by thus varying the resistance
in the circuits to the receiver traversed by
the currents from generator 250, varies
the strength of said currents.

What I claim: is:

1. In a telautographic system, the combi-
nation, with a receiving pen, a pair of mov-
able armature devices for controlling the
pen, and connections between said arma-
ture devices and the receiving pen, of a

polyphase field magnet for each movable

armature, yielding means tending to coun-
teract the action of each field on its re-
spective armature, means for supplying
polyphase currents of substantially constant
phase difference to the polyphase field mag-
nets, and means for varying the strength of
said polyphase currents. ‘

2. In a telautographic system, the combi-
nation, with a receiving pen, a pair of mov-
able armature devices for controlling the
pen, and connections between said armature
devices and the receiving peén, of a poly-
phase field magnet, for each movable arma-
ture, yielding means tending to counteract
the action of each field in its respective ar-
mature, means for supplying polyphase cur-
rents of substantially constant phase differ-
ence to the polyphase field magnets, a trans-
mitting tracer, and a plurality of resistance

. rheostats controlled bv the tracer and ar-

ranged to vary the strength of the currents

~supplied to the polyphase field magnets of

the receiver. - .

3. In a telautographic system, the combi-

nation, with a receiving pen, 8 movable ar-
mature and means for. transmitting. motion
from said armature to the pen, of a poly-
phase field magnet for said armature, means

for generating a single phase alternating 4

current, a transmitting tracer, means con-
trolled by said tracer for varying -the
strength of said single phase current, phase-
splittir 2 means for producing polyphase
currents from said single phase current after
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its strength has been varied, and circuits in-
cluding the generator, the strength varying

means, the phase-splitting means and the

polyphase field magnet.

4. In a telautographic system, the combi-
nation, with an electric circuit comprising
two parallel branches constituting main
lines from the transmitter station to the re-
celver station, of a generator of single phase

-alternating currents arranged to energize

said circuit, a transmitting tracer, means in
each parallel branch for varying the
strength of the single phase current, said
means being controlled by the tracer, phase-
splitting means for each parallel branch
whereby polyphase currents ave developed
from the single phase current in its branch
after said current has passed the strength
varying means, and a receiver-pen control-
ling" device for each parallel branch, each
controlling device being actuated by the
polyphase currents developed from its re-
spective parallel branch.

5. In a telautographic system of the cur-
rent strength type, the combination with
the receiving pen, of magnetic: devices con-
trolling its writing movements and in turn
dependent for their operation upon and con-
trolled by currents differing in phase, a mag-
net connected with a main line from the
transmitter to the receiver controlling the
movements of the recelving pen to and from
its writing sarface, and means controlled by
the transmitting tracer for producing vibra-
tlons in the writing currents traversing said
main line and magnet different from the
normal vibrations in said currents to move
the pen in one of these directions.

6. In a telautographic system of the cur-,

rent strength type, the combination with
the receiving pen, of suitable electro-mag-
netic fields including coacting movable
members controlling the writing movements
of the pen, each of said fields having a plu-
rality of groups of windings and circuits
controlling its movable member and so ar-
ranged that the currents traversing one
group will lag behind those traversing an-
other, a magnet in a main line from the
transmitter to the receiver controlling the
movements of the receiving pen to and from
1ts writing surface, and means controlled
by the transmitting tracer for producing vi-
brations in the writing currents traversing
said main line and magnet different from
the normal vibrations in said currents to

- move the pen in one of these directions.
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7. In a telautographic. system of the cur-

rent strength type, the combination with the

recelving pen, of suitable electro-magnetic
fields including coacting rotors controlling

the writing movements of the pen, each of

said fields having a plurality of groups of
windings and circuits controlling its rotor
and the said groups being so arranged that
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the currents traversing one will lag behind
those traversing another, a magnet in a main-
line from the transmitter to the receiver
controlling the miovements of the receiving
pen to and from its writing surface, and
means controlled by the transmitting tracer
for producing vibrations in the writing cur-
rents traversing said main line and magnet
different from the normal vibrations in said
currents to move the pen in one of these di-
rections. :

8. In a telautographic system of the cur-
rent strength type, the combination with the
receiving pen, of magnetic devices control-
ling its writing movements and in turn de-
pendent for their operation upon and con-
trolled by currents differing in phase, means
controlled by the transmitting tracer for
varying the strength of such currents, a
magnet in a main line from the transmitter
to the receiver controlling the movements
of the receiving pen to and from its writ-
ing surface, and means controlled by the
transmitting tracer for producing vibrations
in the writing currents traversing said main
Iine and magnet different from the normal
vibrations in said currents to move the pen
in one of these directions.

9. In a telautographic system of the cur-
rent strength type, the combination with the
receiving pen, of suitable electro-magnetic
fields including coacting movable members
controlling the writing movements of the
pen, each of said fields having a plurality
of groups of windings and circuits control-

ling its movable member and so arranged

that the currents traversing one group will
lag behind those traversing another, means
controlled by the transmitting tracer for
varying the strength of such currents, a
magnet in a main line from the transmitter
to the receiver controlling the movements”
of the receiving pen to and from its writing .
surface, and' means controlled by the trans-
mitting tracer for producing vibrations in
the writing currents traversing said main
line and magnet different from the normal
vibrations in said currents to move the pen
in one of these directions.

10. In a telautographic system of the cur-
rent strength type, the combination with the
receiving pen, of suitable electro-magnetic
fields including coacting rotors controlling
the writing movements of the pen, each of
said fields having a plurality of groups of
windings and circuits controlling its rotor
and the said groups being so arranged that
the currents traversing one will lag behind
those traversing another, means controlled
by the transmitting tracer for varying the
strength of such currents, a magnet in a
main line from the transmitter to the re-
ceiver controlling the movements of the re-
ceiving pen to and from its writing surface,
and. means controlled by the transmitting
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tracer for producing vibrations in the writ-

ing.currents traversing said main line and

magnet different from the normal vibrations
in said currents to move the pen in one of
these directions. :

11. In a telautographic system of the vari-
able current strength type, the combination
of a source of alternating current energy,
two main lines provided with means con-
trolled by the transmitting tracer for vary-
ing their resistance in accordance with the
extent and direction of the tracer’s move-
ments, a suitable magnetic field including
two rotors and inductively coacting main
and pole piece windings for effecting their
rotation in one direction, the windings of
one kind being included in the main lines
and the two kinds of windings being so rela-
tively proportioned and arranged that those
of one kind will lag behind and have less
induction than the other, connections. be-
tween the rotors and the receiving pen for

effecting the movement of the latter in ac-

cordance with the tracer’s movements, and
means controlling the connection of the main
lines with the source of energy.

12. In a telautographic system of the’

variable current strength type, the combina-
tion of a source of alternating current
energy, two main lines provided with means
controlled by the transmitting tracer for

-varying their resistance in ‘accordance with

the extent and direction of the tracer’s move-
ments,.a suitable magnetic field including
two rotors and inductively coacting main
and pole piece windings for effecting their
rotation in one direction, the windings of
one kind being included in the main lines
and the two kinds of windings being so rela-
tively proportioned and arranged that those
of one kind will lag behind and have less
induction than the other, connections be-

tween the rotors and the receiving pen for

‘arms, a

effecting the movement of the latter in ac-
cordance with the tracer’s movements,
springs opposing the force of the rotors,
and means controlling the connection of the
main lines with the source of energy.

13. In a telautographic system of the '

variable current strength type, the combi-
nation with the receiving pen and its shaft,
of suitable electro-magnetic fields including
rotors geared to said shaft and controlling
the writing movements of the pen and in
turn dependent for their operation upon and
controlled by currents having a substantially
constant difference in phase, the ratio of
gearing between the rotors and pen shaft
being such that the angular movement of
the latter is less than that of the former,
the extent of movement of the receiving pen
being dependent upon and in accordance
with the strength of the actuating currents.

14. In a telautographic system, the com-
bination, with an electric circuit comprising
two parallel” branches constituting main
lines from the transmitter station to the re-
ceiver station, of a single phase alternating
current generator arranged to energize said
circuit, a pair of tracer-controlled rheostats
arranged one in each parallel branch of said
electric circuit, to produce variations of
strength of current in each main line pre-
determined by the position of the tracer,
and a receiver having a pair of pen-moving
en moved thereby, means at the
receiver for developing from each current
in each parallel branch a corresponding cur-
rent out of phase with its respective parallel
branch current, and means for utilizing con-
jointly the current in each branch and its
corresponding out-of-phase current to move
its corresponding pen moving arm.

In testimony whereof, I have hereunto

set my hand. :
GEORGE S. TIFFANY.
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