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To wil whom it m@y CORCETTL:

"~ Be it kaown that I, THOMAS EWING J I,

Gy

citizen of the United States of Amerlca, re-
siding at Yonkers, county of Westchester,

State of New York, have invented certain new

~and useful Improvements in Writing-Tele-

graphs, of which the followmn' IS a Speelﬁoa-

. - tion.

.. IO

-~ The apparatus in which my 1mprovements
are embodied consists of a transmitter and a

receiver connected by two circuitswherein cer-

- tain of the movements of the pen and paper

s

- tions transmitted o

at the receiver are effected by electrical pulsa-
led over one circuif, and the
remalining movements are effected similarly

- over the other cireuit, these circuits being
. electrically mdependent so that the currents
on one are not operatively affected by the;

. currents on the other.

G20

The movements of the tranbmlttmmpen in.

- the plane of the paper are resolved into two

~angles, to each other,

35
-~ the transmitting of the movements of the
- transmitter-pen in the plane of the paper.

addition, two other classes of movements have

40

g '.-.~per

" to be effected at the receiver.

components by attaching to the pen two bars
placed at an angle, preferably nearly at right

forward and back operate transmitting mech-

anism, which sends currents that move simi-.
lar bars attached to the pen of the receiving-

instrument. The mechanism operated by

B ' ~one of the component bars at the transmitter
... 30

sends its currents over one of the circuits and

. that, operated by the other bar similarly op-
_';_;elates to send its currents over the other cir-
cult.

These two sets of currents, sent inde-
pendently of each other and SImultaneoubl_} :
when required, over the two circuits, effect

In

One of them
is the lifting and lowering of the receiver-pen

and the other the feedmfr of the receiver-pa-
S - The lifting and lowermﬂ' of the pen is !
- effected bysendlnﬂfrom thetmnsnmtter extra-
.+ strong positive and. negative currents over
e 45
. -polarized magnet, which responds to these
.. .stronger cmrents, but will not respond to the |
weaker currents that control the movements
. of the pen 1n extent and direction.
per-shifting is effected by sending a strong

one of the circuits and receiving them on a

The pa-

1The bars in moving

case opklates a md,ﬂ'net that need not, be’ po-_' -

larized.

One feature of my 111vent10n conamts i1 the .
55

arouping of the mechanisms which effect the

several operatlons in two substantially sepa-

rate circuits, as above explamed and my in-

vention further consists in the combmatmn

with the pen-lifting and paper-shifting trans-

‘mitter mechanism, of means for returning to
‘neutral position the movable member of an- o
other transmitter- smteh as heremafter more'

fully desecribed. :
In the accompanying dra,wmtrs, whleh form

‘a part of this. Speclﬁcatlon Figure 1 is a dia-~
-grammatle view showing the tmnsmttter and
receiver and the manner of connecting them
in this system Figs. 2 and 3 are deta,ll dia-
| ﬂrammatlc views of modified systems. -

Consh uzctwn of the Recewer

6o

65F

The two halves of the reeelver are 1dent1- -
cal, except that in the c¢ircuit through the line

| & there is a non- polarized magnet which oper-

ates the paper-shifting device and i in the cir-

cuit through the other line b there is a polar-

ized mafrneb which operates the pen hftlnﬂ'
and lowemncr device. -

-

The tracidg pen, pencil, or stylus 1 is eon-"

'nected with two rods 2, which make at their
common point of junetion with the pen ap-
proximately a right angle with each other.
"These rods are pushed or pulled backward &nd, |
forward along their length by two pinions 33.

(Shown in dotted lmeq) These pinions are
each actuated by miter-wheels.

are actuated by weak alternating line-cur-
rents. When the rods 2 are pushed or pulled

‘they move the pen in straight or curved lines,
according to the. relatwe opemtmn of the N

meehamsms

In each mechanism a polarlzed pen movlnrr_ .

magnet 4 vibrates an anchor-escapement 5,
and through the ratchet-wheel 6 rotates. the

shaft 7, on “Wwhich two miter-wheels are loosely ~

mounted. ‘Eachof these miter-wheels engages

with a third, to which the pinion 3isattached.
100 = .

made to engage with either of the two miter-

- eument over the other cireuit, WhICh in thlS | wheelb, zmd the one of these with whlch 1t is

The shaft 7 1evol\ es in one direction only.
cluteh 8 is splined to this shaft, and may be

are 85
The miter-
wheelsare driven by polarized magnets, which |

_g'-:::.l

95
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~engaged determines the duectlon of levolu-]

" tion of the lower miter- wheel and of its pin-

ion, and thereby determines the direction to
whmh the rod will be driven.
shifted by the lever 9, which carries an arma-
ture controlled by (he polau?ed direction-

o controller magnet 10.

10

L5

From the foreﬂ‘omfr 1-1; will be seen thfmt the

~dlrection in wh1eh the rod of either mechan-

1sm moves 1s determined by the position of
the armatureof the direction-controlling mag-
net 10, and the extent of movement of the rod
in either direction 1s determined by the num-
ber of oscillations of the escapement by the
pen-moving magnet 4. .

The pen-moving magnet4and dueetlon con-

- trolling magnet 10 are both polarized magnets,

~much of the current around thlS magnet that

30

35

40
a polarized magnet 11, which is connected in

“ient location relatwe]y to the magnets 4 and

45

and some means must be provided for prevent-
ing the armature of magnet 10 from being op-

erated by the ordinary currents which opera,te
the magnet 4.
shunt around this magnet 10, which carries so

it is not operated except when a quite heavy
current is thrown into the cireuit.
Theforegoing mechanism, respecting whmh
I make no clalm of mventlon i sufficient if
operated by suitable transmittin g mechanism
to cause the receiver-pen to follow the move-

‘ments of the transmitter-pen, both as to ex-
tent and direction, in the plane of the paper.

in the operation of writing and in a plane
parallel to the plane of the paper in the oper-
ation of positioning the pen; but it is neces-

sary in addition to provide elements to lift
My
claim to novelty 1s to the location of these
elements—one in one elrcmt and one in the

and lower the pen and to shift the paper.
other circuit.

The pen-lifting device of Kig. 1 consists of
the circuit through the line 0 in any conven-
10. A suitable shunt conneects the ends of

the coils of magnet 11. To magnetize this
magnet 11 so as to cause it to lift or lowerthe

pen there must be thrown onto the line b a

.~ stronger carrent than is necessary to operate

<o

55 ©
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1zed.

the maﬂ'netx 4 and 10. The device for domn*
this W111 be described later.

In operating the magnet 11 the mafrnet 10 1S
also magnetized, and in operating elther mag-
net 11 or maﬂ‘nct 10 the magnet 4 is mafrnet-
The ar mature of maﬂ‘net 10 is thIOWIl

only w hen the current sent to operate magnet
11 is the reverse of thelast current which op-
erated 10. When the armatures of magnets

4 and 10 ‘are thrown together, the pen is not

mnoved, as the cluteh is out,of gear. 'T'heonly
effect of operating magnet 4 once is to move
the pen one unit of dlsta,nce which is trifling.

- The transmitter 1s. constructed to correct, the

~operate the magnet 12.

—untlmel} 0pera,tlon of mafmet 10 Wlth mag-

net 11. .
To bhlft the papm it is necessary to throw
onto-line a & current of sufficient strength to

The cluteh is

To effect this I introduce a

‘clreuits.

1'his magnet is not |

75&3,é3i

polarized.
shunt,so that it is not operated by the weaker
carrents whieh operate the magnets 4 and 10
in line a.  The remarks above ‘made respect-
ing the untimely operation of magnets 4 and
10 in line b apply equally to similar untimely
opemtlon of magnets 4 and 10 in lme o

Construction of Transmaitter.

The transmitter must send over each of the
circuits alternating pulsations to control the
extent of movement of the receiving-pen, a

distincet set of polarized impulses to control

the direction of its movement, over one of
them a third set of polarized impulses to lift
and lower the pen, and over the other circuit
must be sent a thll‘d set of mpulaes to shift

the paper.

The transmitter-pen by its horizontal move-
ment sends the impulses that effect the hori-
zontal movements of the receiver -pen.
not feasible in practice to impose on the op-
erator conditions respecting the position of
the transmitler-pen av the time when it is
lifted or lowered or when the paper-shift is
operated or when the direction of movement
of the pen is reversed.

than two of the sets of currents are polarized

currents, it 18 mnecessary in order to avoid

short circuitsthat the threesetsof impulsesbe
transmitted to line through three branches,
and provision must be made to prevent the
simultancous closure of any two of these
branches.
erally thus—that where there are connected
up to a single line two branches, through

either of whleh positiveand neﬂ‘atlve Cur rents-

are sent to line or through one of which posi-

tive eurrents are sent and through the other

Tt is provided witii a su'ita,bl"e'

Therefore, with the
apparatus and system shown, where not less

The principle may be stated gen-

70
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It is

90

95

100
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negative currents by-'mechanis‘ms operating

independently of each other, it i3 necessary -

in order to avoid short ClI’CllItS that these two
branches be not closed sunultcmeously |
My invention consists in providing the pen-

with attachments operating to open those

| switches which in the operations of the trans-

mitter-pen are closed to transmit the currents

which control the horizontal movements of

the receiver- pen.

- The construetionand Opemtlon of the trans-
mitter will now be described. It consists of
two halves, which are connected with the cor-

_respondmfr halves of the receiver by separate
‘Each of these halves of the trans-

mitter consists, broadly, in a battery of cells

‘connected 1In series with an intermediate.

oground, a transmitter-disk and switches oper-

ated by movements of the tr ansmuter-pen in

the horizontal, and acommutator which when

operated opens these switches, breaks the

normal ground, and grounds one end of the

series of cells and connects the other end of
The only difference be-

the series to line.

tween the two parts is that the commutator
in the circuit through line a is mechamcally

110

| lifter and paper-shifter of the transmitter

115
[20
125

130.




attached to a paper-shifter and always con- |
tached rod 23 i1s. moved to the right or left
from the position in which 1f is shown:in the
The effect of thisis, first,tobring the

nects the. battery in the'circuit in the same

-direction and is operated by the pressure of
‘the finger on a switch-arm.
2o g.in the circuit through b, however, is a pole-
.. = .changer operated by the hftmn' and lowering
.. of the transmitter-pen, which momentarily.
... .throwsthe whole batteryintothecircuitinone
| ‘direction or the other, according as the pen
1s lifted or lowered, and 1mmed1ately re- estab
lishes the normal condltlon of the line,
The normal connections to ground are by
,,wn*e 13, switch 14, and wire 15. To each line
1S eon nected one of two transmitting-disks 186.
_Ea(,h disk is revolved by moving the trans-
-mitter-penl7. Thispenlike the receiver-pen
-i1s.connected with two rods 18, on the end of
- which are racks that engage with pinions 19.

"The commutator

These transmitter-pen rods impart rotation to
the pinions with which they engage, instead

‘of having motion imparted to them thereby,
- as1is the case with thesimilar rods attached
. to the receiver -pen.

.+ . with these two pinions are disks 16, above
-mentioned, around each of which is cut a

Upon the same axes

R ‘sinuous slot 20. This slot engages the end of

. a‘pivoted metal rod 21.
.. -When the disk is rotated, this rod 21 is vi-
. brated between the two contaet—pomts 22 22,.
=030
T opositive and ne‘ga_,tiv‘e ends of one of the bat-
. teries above referred to.
..~ contacts 22 22
tor.

(Shown in section.)

which are connected, respectively, with the

‘The rod 21 and the

connect the pulsator through the resistance R

. tion changes, the rod swings from one side of

~the shoe to the other and momentarily diﬂ*-—'r
During

'5"-;_{5[’{1113 period other currents are being sent, as

50
s

6o

connects the pulsator from the line.

will be described later.

.+ From the foregoing partial deserlptlon of-
~ . thetransmitter 1t Wﬂl be seen that rotation of
.~ the transmitter-disks will eause alternating
currents to be sent over the lines a and b-

which currents pass through the reelstances

R, and are diminished in strenﬂ'th thereby.
The cireuit of line a is as follows: ground-
- wire 13, switch 14, wire 13; one-half of battery,
.one of points 22, rod 21, rod 23, shoe 24, re-
+ - sistance R,line a, shunt around magnet 10,
. magnet 4, and shunt around magnet 12 to
~..+ -ground. The currents in line b traverse a
' snnﬂa,r circuit, which includesthe other half
of the receiver, and can be traced readily in
.~ thedrawings. Eachoftheseconnections from
. ~ground to hnes o and b constitutes one of the:

blanehes to line herein referred to.

- On the outer end of rod 23 is a met‘alhe cap:
‘insulated from the rod and connected to line

ahead of resistance R. When either of the

disks connected with the transmxtter-pen is l

543,231

figures.

constitute an alternating pulsa-:
This pulsator is electrically connected
“with a rod 23, which is frictionally mounted

on the axle carrying the disk 16. When the
. disk 1s revolved in either direction, the rod
- is carried against one of the contacts which
- lieon elthel side in the metallic shoe 24 and-
40

. tothe line. Whenever the direction of mo-

rotated in either direction the frictionally-at-

o

insulated cap 25 on the end of this rod into

contact with one of two springs 26, which lie
on either side of rod 23 and are normally in
contact with points 27, one of- which is con-
‘nected to one pole and the other to the other
pole of the battery. As the disk is still fur-
ther rotated, the spring with which contaect is
‘established i 1s carried out of engagement with.

the contact-points 27 and the rod 23 i is moved
on into engagement with the metallic shoe 24,

75

30

thereby estabhshmcr the connection from the'. |

pulsator to the resmtance R above referred
‘to; but at the first moment of contact of the

msulated cap 25 with the spring 26, connec-

‘tion is established between the insulated cap
( and the contact-point in contact with the
spring. This momentarily. closes.a circuit
from the battery through the contact-point
along thespring tothe insulated cap,and from
‘thence to line, exactly as heretofore traced,

except that, as will be seen, the pulsator and
resistance R are cut out. The current which

either of the springs is of sufﬁelent str enﬂ'th_

by reason of the cuttmﬂ* out of the resistance

R,tooperatethe maﬂ'net 10. This éonnection

90 -

is thus forced to lirie for a moment whenever |
the insulated eap 1s brought in contact with

05

forces one or oOther of the batteries throuwh_ |

one or other of contact-points 27, spring 26,

and insulated cap 25, constltutmg another of

the branches to line helem referred to. -
- So long as the pen is moved in one diree-
tion the rod is kept over against the same
spring and holds it away from, its contact-
point, The armature of the armature magnet

I00

rcs

4 is vibrated by the current sent through the -
pulsator, and the armature of magnet 10 re-

mains in pomtlon to continue the motion of
the receiving-pen in the same direction.

So 1

110

soon as the motion of the transmitter-pen is

reversed at either rod 18 connected with the

contact and into contact with the other of
springs 26. This otherspring, as will'be seen,
18 connected with the opposite end of the

battery and will send a momentary current
through the cap and around the resistance -
of 0pp051te polarity to that sent by contaet

with the first spring.

whether the transmitter-pen or the receiver-

pen 18 resting on the paper orlifted aboveit.
‘The movements of the transmwter-pen control.
the- movements of the receiver-pen exact]ym -
I32
When the transmitter-pen is llfted the - 3
‘normal ground of line b at the transmlttmg- o
station A is broken. One pole of the battery

the same way in both cases.

‘I'his current will op-
erate the magnet 10 and reverse the cluteb,
so that on further operation of the magnet 4 -_
the direction of the motion of the receiving- -

pen will be reversed. Itisof no consequence

pen the rod 23 is carried back out of contact
~with the spring with whieh it has been in:

115

[20

125

is grounded, and t_h_e_otlher pole (always the
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positive or always the neﬂatwe pole) is e¢on- | rent of suﬂiclent stwnﬂ'th to operate the mag

nected to the line throu r:‘rh a pole-changer 29

~and around the tran51n1tter the transmitter-

| §o)

disk being at the saine tlme cut out of line.
When 13]118 is effected, a sufficiently large cur-
rent traverses line b to operate pen- hftlnn*
magnet 11 and lift the receiving-pen.

The change in the cireuit above stated is
effected by merely lifting the transmitter-pen.

One of the rods attached to this pen rests on |

an arm of the anchor-escapement 28, whiech,

- when the pen is lifted, rotates the shaft of

L5

- pole-changer.

20

_..30

35

the pole-changer 29 and moves the pole-

.chanﬂ*er far enounrh to pass one pair of con-

tact-strips 30 under the pair of brushes of the
When this movement of the
pole- ehanwer has beén completely made the

_GOHdItIOI]S of the circuit are re-established, so

that the pens can be moved to any desued
position; but during the moveéements of the
pole-changer the fo]lowmﬂ' changes of circuit

are effected: The normal n"round connection |

is broken momentarily at smteh 14, and one

pole of the battery is grounded and the other

connected to line b, as stated. This circait
should be mamtamea a sufficient length of
time to fully charge the liné and to.insure
sufficient flow of currént to actuate magnet
11 and 1ift the pen. When the recelver-pen
is lowered the polée-changer shaft is again ro-
tated in the same direction as before, a,nd far
enough to carry the pole-changer around one

more space. During its rota,tlon this sets up

exactly the same elrcmt as before, except
that the battery is connected up in the re-

’versed direction, 80 a8 to send a eurrent to

line of opposite’ polarlty to the current used

“in lifting the pen, thereby effecting the lower-

45

50
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ing of the pen.
be clear when it is observed that on the pole—

changer each alternate contacting: strip is

conneeted with one pole of the battery and

the intermediate strips with the other pole of

the battery.

The eircuits and constmctlon of the pole-
changer can readily be seen from inspection
of the drawings., The effect of operating the

pole-changer is to double.the electromotwe

force of the current on the line and still fur-
ther increase its strenﬂ'th by cuttmn" Out the

resistance R.

To shift the paper a rod 31 at the t[&ﬂSIIllt

ter is pushed in, thereby mechanically shift-
- ing the paper at the transmitter-station, and

at the same time so changing the circuits of

line a as to actuate the magnet 12 at the re-
ceiver-station and shift the paper by the es-.

capement mechanism shown. 1'0accomplish
this one pole of the battery on thissideis con-

nected to ground, and the other pole is con-
nected to line ¢, whereby it reaches the ground
‘at the receiving-station.

14 is turned the resistance IR is cut out and
there is sent through the paper-shifting mag-
net 12 a ¢urrent of double the normal electro-
motive force, and further strengthened by a

‘reduction of resistance in line, whereby a cur-.

27 b&ttery

This change of po]amty will -

When the SWltCh |

net 12 is transmitted along the line. These

changes in the circuit are effected as follows:
When the rod 31 is pushed in the contact-
switech 14 disconnects lines 15 and 13 and
The other -

ogrounds one pole of the battery.
pole of the battery is switched directly onto
line a, transmitter R being cutout. The line
18 n*rounded at the reeelvmﬂ'-statmu

The connections from the battery throuo-h
oither side of the pole-changer to line b, or
through the paper-shifter commutator to line
a, constltute a third branch.- to hne herein

stated, no two of these branches ean be elosed
amultaneously If, fot example, the first-de-
scribed branch were closed at the ¢ontact be-
tween rod 23 and shoé 24 and through alter-

nating pulsator—=say to the p051twe end of

one of the batteries—at the same time that
the second branch is closed==say to the nega-

tive end of the battery through insulated cap-'

25 and one of springs 26 and contact- pomts

97—=there would be established a short eii-

75

80
mentioned. In theé system shown, as already

90

cuit, as follows: battery 22 21 23 24 R 25 26

It is true that the deviee will op-
erate if these two branches are simultane-
ously closed to the same pole of the battery;
‘bat at the instant Of reversal of dlrectwn in.

95

the transmitter-pen the rod 24 is as apt tobe

-connected to one side of the battery as to the

other and while at the instant of réversing

‘the direction of movement of the pen the first-

named branch may happen to be broken at

I00

the alternating pulsator it is just asapt to be :

closed as bloken ‘Therefore this branch

through eontaets 23 24 and 22 21 must be

broken at contacts 23 24 whenever the dlrec-

tion-reversing current is sent to line, and it

is obviously as important that the branch

105

through the contacts 25 26 shall be broken

when the alternating pulsator is operating.

This is all provided for by the location of the

rod 23 and insulated cap 25 relatlve to sprmn‘
26 and shoe 24.
- When the paper-shifter commutator or pen-

IIC

lifter pole-changeris operated, there is danger

of short circuits, unless both of the othel

branchesaresimultaneouslyopened,forother-
wise the line might be eonn ected through one
1 of these comm utators—msay tothe pomtwe pole

of the battery—and through one of the other
branches be connected to the negative pole.
I avoid this diffieulty by attaehmﬂ‘ to the
pole- changer and the paper-shifter a devlce-——-

115

I20

€.g. a bell-crank lever 32—which, with each

operation of the device to whichitis attached,

is brought down onto the end of the rod 23-

and. brmﬂ's it to its neutral position. This
breaks both the other branches to line ahd
leaves only the branch through the commu-

tator. -

position also has another advantage. The

current which shifts the paper or lifts or l1ow-
ers the pén may also reverse the armature of
the diréection-controlling magnet 10. An op-
| erator may shlft the paper or lift the. pen |

The return of- this 10d 23 to nettral

125




‘while the msulated cap 25 is'in contact with
one of the springs 26 and holds the spring out
ofcontact with its point 27. Under these con-
ditions if the pen at the transmitter is then |
‘moved farther in the same direction, so that
the contact between cap 25, spring 26, and |
. point 27 is not re-established, the pens will
- move in opposite directions; but if the rod 23

. isbrought back to nentral position whenever

L 1 o

the. pen-hfter or paper-shifter in line there-

- with is operated the untimely reversal of the
- magnets 10 by the current through the pen-
L lifter or ‘paper- -shifter does no harm since no

matter in what direction the pen is moved
o I§
- .~ first movement of it will set, right the mao‘uet

after the operation of these devices the very

- 10 at the receiver-station.

In Fig. 2 1T have shown a IIIOdlﬁOd'[lOH in

S which the- ‘Dbattery is nermauently grounded

20
. the line.

and a seeond resistance R is introduced into
The currents from the alternating

o pulsator traverse both resistances R and R’,

the currents thr ough the insulated cap trav-

- erse the resistance R’ only, and the currents

_SIStauee Ror R’

thmun'h the eommutetor traverse ne1ther re-

o the ground-brush 30 of the cmnmutator shewu

_111 Fig. 1 are here omitted.

3 0

In FIO‘ 31 use no 1e81steuces

. * tery between the points where the wires are
. led off to contact-points 22 22 and the points

.3: ~ where the wires are led off to the contact-
35 -

points 27 97. I also introduce a battery in

- each of the leads « and y between the points
- .. where the wires-are led off to the contact-

. points 27 27 and the points where the leads «

- ~and y contact with the commutator. |
Fig. 2, the wreund-smtch 14 and the mound- |

BRI brush 30 of the oommuta,ml shown in Fig. 1

As in

. are here omitted.

In both Figs. 2 and 3 a,ll of the batterles in

o 'lead x have the same pole—say the positive

T
< negative pole—to line, and all of the batteries

pele——e'rouuded and the same pole—say the

in lead y have thesame pole—say the negative
+ . pole—grounded, and the same pole——say the
...~ positive pole—to 11ue, as is indicated in the

" so

drawings. I show -these erreuwemeute of

-_Fln‘s 2 and 3 as equwaleuts of the a,rra,nfre-
e '-.mentowal | -

Thereis thle adveuteﬂ'e in using pel manent

R erounds for the batteries and always connect-

s
o to Wit: that each battery or other source of

ing the same end of any one battery to line,

 energy may be used to Sl]pplj?' current to sev-
- - eral machines. |

: 60 -

- .. is always waste in working throun*h resist-

'fésf.

The arranﬂ'emeut of Fig. 2 reqmres but two

_battemee, a.nd the arrangement of Fig. 3 re-
~ . quires 8ix batteries; but these batteries when |

not 1in use are not being exhausted and there

Flﬂ' 3. I have shown in these two detaﬂ fig-

< . ures only the line which includes the pen-
11ft1nﬂ* eommutator, and only the tra.uemltter
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-end of this line.

_taﬂs or to the

The ground- switch 14 and

3 The betteuee-
are permeuently grounded as in Fig, 2. In |
 each of the leads z and y I 1utr0duee a bat-

shifting commutator.

recel VCI'S,

Without llmltlun' my self to the preelse de-
meehameal arrangements
shown, what I claim, and desire to secure by
Letters Patent of the United States, is— -

1. In a writing telegreph system, the com-

_ The same arraugemeut is
‘applied to the line which ineludes the paper-
Thechangesin neither
case involve eheuﬂ*e in the constructlen of the

75

bination of a wire Jemmg two stations, a suit-

ling the movements of the receiver pen, both
in extent and direction, and a pen lifting and

coutrol its movements in d1rect10n a,ud still

stronger currents which effect the lifting and

‘able device at the receiverstation for eontrol— o

80.'

lowering device, and a,t the tranemnter sta- -
‘tion means for transmitting over the line cur- |
rents which control the movemente of the re-
ceiver pen in extent, stronger currents that

lewerlng of the receiver pen, Subqteuua,lly as :

“described.

2. In a two'wue wrltmﬂ' telegraph system

the combination of two wires ;jommﬂ' thetwo
| statleue, a suitable device at the receiver sta-

% §

tion-in the two lines for controlling the move-' |
ments of the receiver-pen both in “extent and

direction, a pen lifting and lowering device

95

in one of the lines, and a paper ehlftmn- de-

vice in the other lme, and at the transmlttmn'

station means for transmitting over the twe
lines currents whlch control the mevemeuts

of the receiver pen in extent and direction,
means for transmitting over one of the lmes

mlttmﬂ' over the other of the lines currents

‘which contrel the shifting of the paper at the

m:.'

| _currents which eeutrol the lifting and lower-
ing of the receiver pen, and means for trans-

receiving station, substantially as described.
3. In a two wire writing teleﬂ'mph system
the combination of two wires Joining the two =

t10n in the two lines for coutrolhnfr the move-

| stations, a suitable device at the receiversta- =~ o
110, - - .
ments of the receiver pen both in extent and g

d11eet10n a pen lifting and lowering device

in one of the lines and a paper eh1ft1nn‘ de--
vice in the other line, and at the trauelmttmﬂ'- )

station means for tre,nsmlttmﬂ‘ over the twe

lines currents which control the movements
of the receiver pen in extent and direction,

means for transmitting over one of the hues

ing of the receiver pen, and means for trans-

mlttmﬂ' over the other of the Imes curreute

which eeutrol the shifting of the paper at

the receiver station, the said pen-lifting and.

15

_currente which control the lifting and lower- ' -
120

lowering and paper shifting currents bemﬂ" :

stronger than the said other eurreuts sub
stautml]y as deseribed. . o
4, In a writing telegleph the GOLﬂbIIld,thIl

of a trensmlttme and receiving pen, two eir-
cuits in each: of which is a half of a trans-
mitter and a balf of a receiver, each half of
the transmitter being conuected up. with the
trausmntmg pen, and each half of the re-
ceiver being connected up with the reseiving
pen; in one , of the GII'GllltS at the recel ver sta-

30



tion a paper shifting magnetic device and at
the transmitter station a switeh for eontrol-
ling it, which when operated, closes the cir-

-cuit around and cuts out the half transmitter;

and in the other circuit at the receiver sta-
tion a pen lifting and lowering magnetic de-
vice and at the transmlttel statlon a switch

- for controlling it, which, when operated,

10

. closes the eireuit around and cuts out the

half transmitter, substantially as deseribed.
5. In a writing telegraph the combination
at a transmitter station of devices for send-

ing to line two sets of currents, and means

for returning to its neutral position the de-
vice for sending one of the sets of currents
upon each operatlon of the device for send-

- ing the other set of eurrents, Substantlallv as
~ deseribed.

20

6. In a writing telefrraph the combination |

at a transmltter station of devices for send-

-ing to line two sets of currents of different

:
s
40
45
o
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~the pen to close and then by further move-
‘men?t in the same direction to open a connec-
tion to line which when closed sends to line
an increased current, such increased current
‘being of opposite polarlty Wlth each reversal

strengths, and means for returning to its
neutral position the device for sending the

weaker set of currents with each operation

of the device for sending the stronger set of
currents, and at the receiver sta,tmn appara-
tus operated by the weaker set and control-
ling the direction of movement of the receiver
pen, and subject to untimely operation by

the stronger set of currents, substantla,l]y as

deserlbed
7. In a wrltmn‘ teleﬂ*mph the combmatlon

‘at the tra,nsmltter station of a switch which |
is moved by the transmitter pen to either side
of its neutral position, and when so moved |

sends distinctive currents to line with each
reversal of the direetion of motion of the trans-
mitter pen, a second switch for sending to line
stronger currents, apparatus at the receiver
Statmn operated by the weaker currents and

- controlling the direction of movement of the
receiver pen and subject to untimely opera-

tion by the stronger currents, and means at
the transmitter f01 returning the switch for
sending to line the weaker cur rents to its neu-
tral p051t10n with each closure of the switch
for sending the stronger cmrents substan-

‘tially as descrlbed

S. Inawriting telegraph a transmlttmﬂ‘ pen

connected to a transmitter attached to Whmh |

is a switeh in a branch line which follows the

movements of the pen and is constructed to

send to line distinctive currents with each re-
versal of direction of movement of the pen, a
second switch for closing a branch to line
around the said transmltter and means for
returning the first named smtch to neutral
position upon each operation of the second
switch, substantially as described.

9, In a writing telegraph a transmitter pen
connected to a tra,nsmltter attached to which
is a switch which follows the movements of

543,231

of direetion of the peli, a second switch for

and meansforreturningthefirst named switch
to neutral position upon each operation of the
second switch, substantially as described.

I 10. In a wrltmfr telegraph the combination

of a t1ansm1tt1nw and receiving pen, two line -

wires in each of whlch is a half of a trans-
mifter and a half of a receiver, each half of

l the transmitter being connected up with the

closing a branch around the said transmitter,

75

transmitting pen and by it moved in opposite .

directions, a resistance in the circuit with each
of said half transmitters, a switch controlled
by each of said half transmitters which closes

the polarity of the current with each 1evelsal

l the line around said. resistance and changes

mitting pen, a second switch for closing the
line around the said transmitter, and means
for 1eturnmn' the first named smtch 10 neu-
tral pOSIthﬂ upon each operation of the sec-
ond switch; and each half of the receiver be-
ing connected up with the recelving pen and
1110111(:111:1{:-* a magnetic device for moving the
pen alonw a given line operated by the cur-

rent nhen the aforesald resistance 18 in the

circuit, and a second magnetic device for con-
trollmg the direction of movement of the pen

| operated whenever the said transmitterswiteh

1s moved in either direction from its neutral
position, and a paper shifting magnetic device

or a pen lifting magnetic device operated only

when the said second switch is operated sub-
stantially as deseribed. |

of a transmitting and a receiving pen, two

' ter and a half of a receiver, each half of the
transmitter being connected up with the
transmitting pen and by it moved in oppo-

-site direetions, and being so constructed as to
send varied currents to line when so oper-
ated, a resistance in the circuif with each of
sald half transmitters, aswiteh controlled by
each of said half transmitters which momen-
tarily closes the line around said resistance
and changes the polarity of the current with
each reversal of the direction of movement
of the transmitting pen, and a second switeh
constructed to cut out of line the foregoing
device and send an increased current to -line,
and means for returning the first named
switch to neutral p031t1011 upon each opera-
tion of the second switch; and each half of

the receiver being conuected up with the re-

of the direction of movement of the trans-

80

Qo

| gele;

11. In a writing telegraph the combmatmn .

lines in each of which is a half of a transmit- -

ICK

IIO

11.5'

120

ceiving pen'_and including a magnetic de-
vice for moving the pen along a given line

‘operated by the current when the said resist-
‘ance 18 in the circuit, and a second magnetic
device for eontrolhnn* the direction of move-

per shifting or pen lifting mag netic device
| operated only when the S&ld second switch is
operated, substantially as deseribed.

ments of the pen onerated only when the said
| resistance is cut out of the circuit, and a pa-

125
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l 12, In awriting telewr&ph a transmitter pen '_

constructed to send o hne cuments of both




ments of the pen, and through which are sent

‘to line distinctive currents With each rever-
‘sal of movemeut of the pen, a second switch

© . for closing a branch to line around the said
transmlt,ter and means for returning the

- first named switch to neuntral p051t1011 upon

each operation of thesecond switch, substan-
tially as deseribed.

13. In a writing telecrraph tlansmltter con-

':'.-?.'structed to send to line currents of both po-

~.. larities, a combination of two switches each

~in a separate branch to line, one switch be-

ing in a branch with a pulsator, and con-

7 nected through the pen with :a switch in an-

~~ other branch, the co-operation of the switches

‘when Operated by the pen being such that
- with each operationof the sw1tehes the latter

.20

switeh closes, and again breaks its branch be-

- - fore: the former smtch is closed, a third

switech in a third branch to line and means

~~.connected with the third switch whereby
 when the third switch is closed the other two |
~switches are open, substantially as described.

14, In a writing telegraph transmitter con-

) qtructed to send to ]me currents of both po-

.........
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- a current pulsator opemted thereby through -

arm having fwo contact points insulated

from each other two sets of contacts co-op-

elatmw with these two nomts on the switeh

arm, one member of each of these sets of con-
tact points lying on either side of the switch

the other throuﬂ'h the switeh arm and the

‘other set of eontacts, the two sets of contacts
‘being so constructed and adjusted rela,twely

to each other that the second branch is closed,
and then broken béfore the first branch is

40

closed, each timethat the switch arm is moved

in elther direction from its neutral position,
a third switch in a third branch to line, a_nd

5

means connected with thethird switch where-
by when the third switchis closed the switch -

as desembed
| o THO\{[AS EWING JR
In presenee of —
| SAMUEL W. BALCH, o
JAMES HART ROBERTSON.

arm is brought back to its neutral position-
opening the Oth_er two switches substantlally_'

35
arm, two branches, one through the pulsator -
| and qmtch arm, and one set ot contacts and

‘polarities and havmg attached to it smtch l larities, the combmatlon of a transmitter pen, .
in a branch to line which follows the move- B
‘mechanism to which is attached a switch 30
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