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To all whom it m,a,y CONCETTL:

Be it known that I, JAMES HART ROBERT-

- SON, a citizen of the United States of America,
eﬁldmg at Brooklyn, county of Kings, State
5 of New York, have invented certain new and

useful. Improvements in Wutmtr-Teleu'mphs

Of which the following is a specification.

I have herein deserlbed a two-wire writing--

teleﬂ'raph qystem—z e.,one in which the trans-

'-f_g.ﬁ’i--..f[o mitter and receiver stations are connected by |

two wires only. _
My complete invention consists of a two-

L ‘wire system in which the fundamental telau-

tographic operations of moving the pen and
?1:5 controlling its direction of movement, of 1lift-

ing and lowermcr the pen, and of shlftmﬂr the
paper at the receiver, are effected by actueﬂ
~carrents transmitted over the lines by the op-

« . eration of the transmitter and not by a mere
20 cessation of transmission of currents over

‘either-or both of the lines; and my invention

~ further consists in a system of commutation

~whereby it i1s possible when operating over

. two lines to transmit to these lines different
?:5--5?5?5:725 sets of currents to effect these dif

‘erent re-

. sultsat the receiver-station, which different |
<+ setsof currents shall include currents of both

- polarities; and my invention further consists

in a system of writing-telegraph in which the
30 operation of the receiver-pen in the plane of

the paper, orin a plane parallel thereto—u. e.,

f.ﬁ ~ its operation in writing or in positioning the

- pen—is controlled by pO]dI‘]ZBd magnets, the

< movementsof the receiver-pen bemﬂ' effected.
.35 by alternating impulses sent to line by corre-

- sponding movements of the transmitter-pen,

~ and the direction of the movements of the

receiver-pen belng controlled by currents of

both polarities, whleh currents intervene be--
40 tween the set of alternating impulses to effect

“the movements of the receiver-pen, and are

;" sent to line whenever the direction of the
g fransmitter-pen is changed. Theseinterven-

~ ing currents are preferably stronger than the

45 alternating impulses that control the move-

-ments of the receiver-pen; and my invention

 further consists in a transmitter so organized |

that the movements of the tmnsmlttel-pen in
writing or in positioning will cause such cur-

50 rents £ be sent to line, and of a receiver so

~organized tha,t under the influence of such

‘lines.

I currents the recewer-pen will follow the move-

ments of the transmitter-pen both as to extent
and direction of motion; and my invention
further consists in certain details heremafter

8 Qpeclﬁcally described and clalmed

. General Operation.

The movements of the transmitting-pen'in

the plane of the paper are resolved into two
components by attaching to the pen two bars

‘placed at an angle preferably nearly at right
" The bars in moving

angles to each other.
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 one

its currents over one of the line-wires, and

‘that operated by the other bar similarly oper-
‘ates to send its currents over the other line-
- wire.
_pendently of each other and mmultaneously '-

when required over the two line-wires effect
the transmission of the movements of - the

-These two sets of currents sent inde-

transinitter-pen. The receiving mechanism

responds to the currents and reproduces these
‘movements at the receiver-pen.
two other classes of movements have to be.

effected at the receiver. - One of them is the
lifting and lowering of the receiver-pen and

the other the feeding of the receiver-paper.
To lift and lower the pen, there 1s sent from .
‘the transmifter extra-strong positive and

negative currents over the two lines thrown
into one circuit.- To shift the paper, extra-

| strong currents are sent over one of thelines,

Pari Orsice.
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~of thecomponent bars atthe transmittersends
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In addition

o

At the receiver there must be suitable trans-

pen and shift the paper.

lating devices which, under the influence of =~
| these currents, lift and lower the receiving- go .
The pen is lifted

and lowered through the medium of a polar-

ized magnet which is connected with a con-

denser in a cross connection between the two

This polarized magnet is not operated

95

by the weaker polarized currents that control

the movement of the pen in extent and direc-
tion.

The paper is shifted by a non-polar-

ized magnet which i 18 in a common ﬂ'mund of
the two 11]36&:- | |

In the accompanymw two sheets of draw-“ |
ings, which form a part of this specification,




2
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Figure 1 is a diagrammatic view showing my | by the lever 9, which carries an armatiure

transmitter and receiver and the manner of
connecting them in the system. Iig. 1* is a
detall showing in side view the connection of
the transmitter-pen and pole-changer. Figs.

2, 5, and 4 show, diagrammatically, modified

10

1

- “station B,” connected by two wires ¢ and b. |

20

arrangements for either side of the transmit-
ter. Iig. 5 shows a switch operated by the
pencil to shift the lines between the trans-
mitting and receiving instruments at the sta-
tions.

Referring now to Fig. 1,1t will be seen that

it shows the transmitter of one station, which

18 herein called “station A,” and the receiver
of another station, which is herein ecalled

For simplicity, I omit to indicate in the draw-
ings the manner in whieh the receiver of sta-
tion A and the transmitter of station B are
connected to the lines ¢ and . 'This is ef-
fected through a switech connected with the
fransmitter-pen holder, as indicated in Fig. 5.

Construction of the Receiver.

Electrically, the two sides of the receiver
mechanismareevenly balanced. Ineachside

- 18 a polarized magnet, for controliing the di-

~around it.

30

18 also a polarized magnet for controlling the

35,
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rection of movements of the pen, and a shunt
These two magnets and their
shunts are exactly alike. In each side there

extent of movement of the pen. These two
magnets are exactly alike. In front of these
two palrs of magnetsthelines ¢ and bare con-
nected by a loop, in which are placed in se-

ries a condenser and a suitable translating

device—such asa polarized magnet—for con-
trolling the lifting and lowering of the pen.
T'his loop is disposed symmetrically with re-
spect to the two lines. The lines ¢ and b are
Joined immediately beyond the above-named
two pairs of magnets and connected at their
point of junecture with a grounded line in
which is placed the paper-shifting magnet
and a shunt around it. . |
The tracing pencil or stylus 1 is connected
with two rods 2, which make at their common

point of junection with the pen approximately

a right angle with each other. 'The move-
ments of these rods forward and back are

‘controlled by two identical mechanisms, each

of which with its rod is hereinafter termed a
‘“half receiver.” '

In each mechanism the polarized pen-mov-
Ing magnet 4 vibrates an anchor-escapement
9, and through the ratchet-wheel 6 rotates the

shaft 7, on which two miter-wheels are loosely

mounted. Hachof these miter-wheels engages
with a third, to which the pinion 3 isattached.
T'he shaft 7 revolves in one direction only.

A clutch 8 is splined to this shaft and may be
- made to engage with either of the two miter-

wheels, and the one of these with which it is
engaged determines the direction of revolu-

65 tion of the lower miter-wheel and of its pinion,

and thereby determines the direction in which
the rod will be driven. The cluteh is shifted

|

controlled by the polarized direction-control-
ler magnet 10. |

From the foregoing it will be seen that the

direction in which the rod of either mechan-
Ism moves is determined by the position of
the armature of the direction-controlling mag-
net 10, and the extent of movement of the
rod in either direction is determined by the

/5

number of oscillations of the escapement by

the pen-moving magnet 4.
The pen-moving magnet 4 and direction-

| controlling magnet 10 are both polarized mag-

nets, and some means must be provided for
preventing the armature of magnet 10 from
being operated by the ordinary currents which
operate the magnet 4. To effect this I in-

troduce a shunt across the leads of this mag-

net 10, which carries so much of the current
around this magnet that it is not operated
except when a quite heavy current is thrown

‘1nto the eireuit. This shunt also affords an
| excellent means of adjusting the polarized-

magnet.

80
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The foregoing mechanism is sufficient if

operated by suitable transmitting 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 op-
eration of positioning the pen; but it is neec- -

essary in addition to provide certain supple-
mental devices, which by their operation effect
fundamental telautographic movements, to
wit: a device to lift and lower the
device to shift the paper.

It will be seen from the following descrip-

tion that when a supplemental part is to be
~operated the currents which effect the hori-

zontal movement of the pen both in extent
and direction are suspended, so that the line
18 free for the transmission of currents which
operate the supplemental device.

T'he pen lifting and lowering device of Fig.
1 consists of a polarized magnet 11, which is
connected 1n the circuit by means of a loop
between the lines @ and b in any convenient
location relatively to the magnets 4 and 10.
A condenser C is connected in series there-
with., To magnetize this magnet 11 so as to

95
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pen and a

110
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cause it to lift and lower the pen there must

be thrown onto the line a current whieh will
establish between the points on the lines ¢
and b, to which the ends of this loop are at-
tached, a greater difference of potential than

is established by the currents that operate

the magnets 4 and 10. I effect this by doub-
ling the battery and connecting up one line

120

125

with the positive end and the other line with

the negative end. This condition must be
maintained long enough to charge the con-
denser. The device for doing this will be de-
scribed later. Whetherthecurrent thustrans-
mitted is stronger than that sent over either
line to change the direction of movement of

30

the pen will depend upon the resistances of



. are sub,] ect to untimely operation.

10

_-the elreult

of Stll

12. This magnet is not polarized. It is pro-
vided with a smtable shunt, so that it is not
operated by the weaker cur rents which oper-

to throw onto one of the lines, as a, a current
1cient strength to Operate the magnet

The magnets 10
Both may

ate the magnets 4 and 10.

operate on operation of maﬂ'net 12. Whether
these are operated or not will depend on the

‘positions of the armatures relatively to the

- polarity of the current transmitted. Magnets

4 are subject to similar untimely operatmn
but if magnet 10 is operated the energization

“ - of the eorlespondmﬂ' magunet 4 does not move
.~ the pen as the cluteh is out of gear.

The only

. effect of operating a ma,n*net 4 once is to move

the pen one unit of dlsta,nee which is trifling.

The transmitter is so constructed that it mll
in the hands of an operator of any degree of-

“skill correct the untimely operation of mag-
‘net 10 with magnet 11, as will be seen la,ter
Magnet 12 is not subJect to untimely opera-

tion upon the operatmn of magnet 11,
When the paper-shifting commutator is op-

- erated sufficient current-may flow across the |

~ loop at the receiver, which includes the pen. |

- lifting and lowermg magnet, to operate 1t; but

30
. when the pen is already lifted o

the paper is never shlfted In practice, except
I the paper..
Therefore the polarity of the current which.

~ shifts the paper should be the same as the po-
- larity of the current which lifts the pen on the

35

line over whleh the emreut 1s transmitted to-

| bhlft the paper.

Itisobviousthat the papel-shlftmn' and pen

© . lifting and lowering magnets of the receiver

- and lowering magnet by currents of both po-.
" laritiesand the paper- shlftmn* maﬂ'net by cur-.

can be exchanged in pmltlon ‘but it would:
still be desn*a,ble to operate the pen llftlnﬂ"

e -1entb of one polarity.

The Transmztier

| Each ha,lf of the tra,nsmltter must seua OvVer.
each of the two line-wires alternating pulsa-
tions to control the extent of. movement of a

receiver, and the transmitter must also send
.. over suitable circuits a set of polarized im-
' pulses to lift and lower the - pen and a set of

55

impulses to shift the paper. The direction-

. controlling impulses intervene between the
";g;_..’_&lterna,tmﬂ* pulsations whlch move the re-

ceiver-pen horizontally

when the

~ pens have been moved as far' as is desired in

6o

one direction thealternating pulsations cease,.

S a current 18 sent to set the direction-control-
~ ling meehamsm and then the altelnatmw

" pulsations. begin again.

LI .
|||||||||

The transmltter-pen by its honmntal move-

| ment sends the impulses that effect the hori-
- zontal movements of the receiver- -pen.

It is

rod of the receiving-pen, a distinet set of po-
larized 1mpulses to control the direction of
~the rod in the corresponding halves of the

" _543,‘425-

To shift the paper it is necessary emtor conditions respectmﬂ' the position of

the transmitter-pen at the time when it is

lifted or lowered or when the paper-shift is
-operated, or when the direction of movement

Ho

of .the pen is reversed. Therefore with the -

apparatus and system shown it is necessary,
in order to avoid short circuits, that these va-
rious sets of impulses be transmltted to line
through distinet branches, and provision must

5

be ma,de to prevent the simultaneous closure

of any two of thesebranches to the same line.
1'he principle may be stated generally thus
that where there are connected up to a line

two branches through either of which posi-

tive and mnegative currentb are sent to the
line or thr01wh one of which positive cuars-

rents are sent and through the other of which
‘negative currents are sent by mechanisms op-
erating: 1ndependently of each other it isnec-
.essary, in order to avoid  short circuits, that
.these two branches be not closed. snnultane-;

ously.

I believe that I am the first to apply
this principle in a two-wire writing- telen'mph

System; and I believe that I'am the first to
| devise a two-wire system in which all the va-
rious movements of the pen and paper are
effected by actual currents and not by rupt-
I make

ure of either or both of the lines.
use of the two wires to transmit currents to

| lift and lower the pen and shift the paper at
a time when they are not in use for any other

purpose; and 1 believe myself to be the first
more -

to connect to a single line . two or
branches, through any one of which positive
and negative currents are sent to that line or

throuwh one of which posgitive currents are -
sent and through another negative by mech--
anisms which form a writing-telegraph trans-

30

90.

95
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mitter and transmit eurrents that will effect -

the proper movements of the pen in the hori-

zontal together with its proper movementsin -

‘the vertical or with the shifting of the paper..
| irst to prowde the pen-
| 11fter and paper-shifter of the transmitter
‘with the attachments operating to open the

I believe I am the.

110

| branches through which,in the operationsof:

[

the transmlttm -pen, a,letransuntted currents:
‘which control the horizontal movements of--

the receiver-pen.

In order to illustrate the forewmnn- prinei-

115 |

ple I have shown several forms of tmnsmltter --

taken from several of my pendmﬂ' apphca—
tions, but somewhat modified. ' Thus in Fig.

2 I have shown the essentials of the tlans-'_

mitter claimed in my pending. application,
sSerial No. 542,622 filed - March 21, 1895.

T20

Jn:

this transmitter the pulsator sends alternat-

ing currents to line which are either strong

or weak, according as the switch-arm 23 is

closed afra,mst pomt 24 or 24°%, an additional: =
remstan(,e r being mterposed between the

the pen.

point 24* and the llne, as indicated. There -
is a second switch-arm 29’ which connects
either battely directly to line to lift or lower
If in this system the alternating
S pulsator be closed, say, to the positive pole of
- not feamble in praetlce to impose on the op- | the battery, and at the same time the switch -

‘130




29’ be closed to the negative pole of the bat-
tery, obviously there will be a short circuit,
unless the branch which includes the switch

23 and the alternating pulsatoris open when

the switch 297 is closed.
If the alternating pulsator happens to be

- connected with the same pole of the battery

[O

to which the switech-arm 29" is connected, then
there will be no need of breaking the branch
through the alternating pulsator for in this
case there will be no short circult of the bat-
tery; but the operator when he closes the
switch 29 ecannot in practice know whether
or not the alternating pulsator is connected
up to the battery or how it is connected up
when he lifts or lowers the pen or shifts the
paper, and therefore the branch through this

pulsator must be broken.

20

542,

20

35

40

6o

Fig, 3 shows the essentials of my trans-
mitter claimed in my application, Serial No.
621, filed March 21, 1895. rl‘hiStraﬁsmitteP
1S comtrueted to send pulsatlons toline which
are either positive or negative, according to
the p051t1011 of the sw1t(311 arm 23.  The
switch-arm 29’ in this figure is similar to 29’

in Fig. 2. The same lemarks made above
I'eSpthlllﬂ" short circuits in PIO‘ 2 apply to |

Kig, 3.

I’w' 4 is a detail of the same general plan
as I‘lgs 2 and 3, showing the transmitter de-
seribed and claimed in this application but
simplified in order to make it easy to trace
the short circuits which may arise in its op-
eration. In this modification the currents
sent are similar to those which are sent by
the arrangement shown in Fig. 1, but in this
arrangement the strongest currents flow from

one-half of the battery only, instead of being

taken from the whole battery in series, and
additional resistances R’ weaken the currents
sent to effect other results, so that lhey may

be distinguished at the receiver.

I have stated as an essential condition to
avolding short ¢ireuits in these various trans-
mitters that no two branches should besimul-

taneously closed through eitherof which posi-

tive or negative currents are sent to line or
through one of which positive currents are
sent and through the other negative by mech-

anismsoperating independently of each other.

1t is obvious that instead of breaking one
of the branches a connection might be es-
tablished between the pulsator and the switch
29" of Hig. 2, whereby whenever the switch
29’ is closed through either side of the bat-
tery the pulsator will be closed to the same
side of the battery, and in FKig. 3 whenever
the switch 29 is closed to one side of the bat-
tery the switch 23 may be closed to the same
side of the battery; but to do this would ef-
fect no useful end, over merely breaking the

. branch, and. if at the moment of opemting

switeh 29” the pulsatorof Fig. 2 or the switch
23 of Fig.3 happens to be connected up to the

other side of the battery its transfer from one
side of the battery to the otherwould involve

“breaking the branch. 1Ithereforeuse the ex-

pawls 21.

rying the pinion 19.

‘as its direction is not changed.

543,425

pression “ breaking the branch ” in thisspecifi-

cation and in the claims, and any analogous
expression thereto broadly to include any de-
vice which either breaks oneof the branches
or throws both of the branchestothesame su]e
of the battery.

Theconstruction and oper ation of the trans-
mitter will now be described. The two parts
of the transmitter are connected with the cor-
responding parts of the receiver by separate
circuits. Hach of these parts of thetransmit-
ter cousists broadly in a battervof cells con-

nected in series, with an intermediate ground,:
atransmitter-switeh operated through a con-

75

3a

necting-rod by movements of the transmit-

ter-pen in the horizontal, ard a commutator,
which, when operated, breaks the branches

| through the transmitter disk and switches,

and connects the batteries toline, as hereinaf-
ter deseribed. One of the commutators 18
mechanically attached to the paper-shifter
and the other to the pen lifting and lowering
device. The only difference between the two

parts of the transmitter 1s in these commu- |

tators. 'They will be described later.
Pen-Mover.

'The transmitter-pen, like the receiver-pen,

‘is connected with two rods 1§, on the ends of

which are racks that engage with pinions 19.
These transmitter-pen rodsimpart rotation to
the pinions with which they engage instead
of having motion imparted to them thereby,
as 1s the case with the similar rods attached
to the receiver-pen.
with these two pinions are toothed wheels 20,
theteeth of which engage with pivoted anchor-
The third arm of this pawl is a
contact-finger, which, when the toothed wheel
rotates, is thereby vibrated between two con-
tact-points 22 22, connected respectively with

i the positive and negative ends of one of the
‘Datteries above referred to.

The fingers of
an anchor-pawl 21 and the contacts 22 22 con-
stitute an alternating pulsator. This pulsa-
for 1s electrically connected with a rod 23,
which is frictionally mounted on the axlecar-
Frictionally attached
to each pinion-shaft is a rod 23. 'This rod,
when the shaft to which itis attached revolves,
is thereby carried around until the rod bears
against one of the contact-points which lie
on either side of the rod, each point being

electrically connected with the metallic shoe
24, As 10110‘ as this contactis maintained the
pulsator is “connected to the resistance R.
‘Thisconnectionis maintalned withoutrespect

to the range of movement of the pen solong
Whenever
the direction of motion of the pen changes

the rod swings to the other side, and for a
brief time disconnects the pulsator.

_ Other
currents are meanwhile sent to line. |

90

D5

100

Upon the same axes

105

I1IO

I15

[20

[25

I3C

From the foregoing partial description of

the transmitter it will be seen that rotation
of the transmitter-disks will cause alternating

l currents to be sent over both of the lines ¢




- includes the alternating pulsator i as follows:

and b, whmh enrf'ents pass throu crh the I'eSISt-

“ances R R and are dlmmlshed in strength
thereby

The complete clrcmt thmurrh the line a

when itis grounded through the branch which |

- ground wire 15, switeh 16, switch 14, wire 13,

one-half of the bdttery, one of the pomts 22,

o finger 21, rod 23, shoe 24, resistance R, ﬂsmteh

10

;4’ SW1tch 247, the shunt around mat‘rnet 10,

- maﬂ‘net 4, and the shunt around matrnet 12,
. to n'round

"~ when it is connected with the bmnch which

oo ground wire 15, switeh 16, switch 14, wire 13
g  one-half of the batterv, one of the points 2
finger 21, rod 23, shoe 24, resistance R, sw1tch

.20
PR to ﬂ'mund

s

3 o

The complete circuit through the lme b

includes thealternating pulsator,isas followsi

2477 llne b, and the shunt around magnet 10,
mafrnet 4, and the shunt around magnet 12

Pen- Dwectwn C’ontmller

On the outer end of each of rods 23 is'a me-
tallic cap insulated from the rod and con-
nected to line ahead of resistance R. When

. . eitherof the pinions connected with the trans-
© - mitter-pen is rotated in either direction, the

- frictionally-attached rod 23 is moved to the |
right or left from the position in which it is
T'he effect of thisis first
 to bring the msulated cap 25 on the end of

ShOWIl in the figure.

' 'this rod into contact with one of a pairof con-

o oas

tacting-strips, (shown as springs 26,) which lie

on either side of rod 23. - These springs 26 are

nmmally in contact with points 27, one of
- which is connected with one pole a,nd the

other with the other pole of the battery, but

:  they are otherwise insulated from each other.
. 4G

Asthe pinion is still further rotated the spring

‘with which contact is established is earried

~out of engagement with-the contact-points 27
- and the rod 23 is moved on into engagement

with the metallic ‘shoe 24, thereby establish-

ing the connection from the pulsator to the

remstance R above referred to; but at the

first moment of contact of the mbula,ted cap
25 with the spring 26 connection is estab-
 lished between theinsulated cap and thecon- |
‘tact-point in contact with the spring.
momentarily closes a cireuit from the battery ;
-~ through the contact-point along thespring to.
- the insulated cap and from thence to line.
.. .~ This circuit 1s exactly the same as heretofore
traced, exeept that, as will be seen, the pulsa-
~ tor, shoe 24, and resistance R are cut out by
SR breakmﬂ‘ the branch through them at the shoe

- 24, and a branch is closed__thmurrh one of the

| _contaet—Springs 26 and insulated cap 25. The
current which is thus forced toline for a mo--
ment whenever the insulated cap is brought
~in contact with either of the springs is of suf-
ficient strength by reason of the eutting ount
of the 1e81stance R to operate the magnet 10, |
this connection from one or other of the bat-’
<. teries through one or other of contact-points
.~ 27, spring

| 543,425

point.

‘pen in the same direction.

~ |'spring,
| net 10 and reverse the cluteh, so that on fm-
ther operatlon of the maﬂ'net 4 the direction

on the paper or lifted above it.

‘Same way in both cases.

always operate in the same order whenever
the arm 23 is moved in either direction from.

‘T'his | of the pen in extent and direction.

ing another of the branehes to the lme here- '

mdfter referred to. :

So long as the pen is moved in one dlree-
tion the rod is kept over against the same
spring and holds it away from its contact-
The armature of magnet 4is vibrated
by the current sent through th.e pulsator and
the armature of magnet 10 remains in po::,l-
tion to continue the motion of the receiving-

So soon as the

70

75

motion of the transmitter-pen is reversed at

| either rod 18, connected with the pen, the rod

23 1s. ea,irled back out of contact with the

f qprmﬂ' 26, with which it has been in contact,

8o

and into contaet with the other of the springs '

26. This other Sprlng, as will be seen, is con-

nected with the opposite end of the battery
and will send a momentary current through

the cap and around the resistance of opposite
polarlty to that sent by contact with the first
This current will operate the mag-

of the motion of the receiver-pen will be re-

| versed. It is of no consequence whether the

transmitter-pen.or the receiver-pen Is restmfr

ments of the transmitter-pen control the

9o

The move-

95

movements of the receiver-pen exactly in the

T'hese two switches

its neutral position. The branch through the

insulated cap is first closed to line and then

opened, and the branch through the shoe'is
then closed and remains closed until the di-

103

rection of motion of the pen is changed. The

two switches then operate in the reverse or-
der—that is, the branch through the shoe is

first opened and the branch thmuﬂ'h the in-
sulated ecap is closed, and on fur‘ther move-
ment of the pen is opened ‘but this reverse
| operation of the switches effects nothing and

might be omitted.
The rod 23 and ca,p 25 constitute two me-

‘chanically-co-operating contact members elec-
trically insulated from each other.
. The foregoing transmitting devices are suf-

ficient to eontrol and effect the movements
The parts
of the transmitter for operating the supple-

‘mental devices at the receiver—to wit, the

device to lift and lower the pen and ‘rhe de-

'Vlee to 5h1ft the paper will now be described.

. Pen ILafting and Lowering.
To lift and lower the pen I break the con-

‘nection of one side of the transmitter with
the line and break the ground connection of

the other side of the tmnsmltter and throw
the two poles of its battery one to one line

the two lines one complele meftallic cucmt
The cha,nﬂ'e in the circuit above stated is

effected by merely lifting the transmitter- -pen.
‘One of the rods attached to this pen is con-
6 and insulated eap 29 constitat- 1 nected with an anchor-escapement 28, whleh
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and the other to the other, thereby making of - I
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when the peﬁ 18 -1ifted, rotates the shaft of | atthe receiver-station. It might be connected

the pole-changer 29 farenough to passone pair
of contact-strips 30 under the pair of brushes
of the pole-changer. When this movement
of the pole-changer has been completely made,
the normal condition of the circuit is re-es-
tablished, sothat the receiver-pen when lifted

18 as completely under the control of the

transmitter-pen as when it is down on the
paper; but during the movement of the pole-
changer the following changes of circunit are
effected: The normal ground of both of the
batteries is broken at switch 14 by breaking
the connection between wires 15 and 13, and

the branches to lines ¢ and b, which include

the alternating pulsators, are both broken
at the switches 24’ 24’. The two ends of

the leads from the battery are connected

through the commutator-strips and contact-

‘ing-brushes one with line ¢ and the other with

line b. D o
It is not necessary in order to lift or lower

the pen to break the ground connection of

the battery that is thus connected up to the
twolines. The pen lifting and lowering mag-
net may be operated irrespective of whether
this ground is broken or not; or, to state the
point another way, the metallic circuit is the
equivalent of two separate lines with bat-
teries connected up to the two in opposite di-
rections. Hach arrangement makes substan-
tially one circuit of the two lines; but prac-
tically less battery is required and a more
reliable action is assured if the ground con-

nection is broken than if it is not broken, and

I therefore break it. |

When the transmitter-pen is lowered the
pole-changer shaft is again rotated in the
same. direction as before and far enough to
carry the pole-changer around one more
space.

- actly the same complete metallic cireuit as

45
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before, except that the battery is connected

- with the line in the reverse position, so as to

send a current to line of opposite polarity to
the current used in lifting the receiver-pen,
thereby effecting the lowering of the pen.
This ehange of polarity will be clear when it
18 observed that on the pole-changer each al-
ternate contacting-strip is connected with one

poleof the battery and theintermediate strips

with the other pole of the battery. The cir-
cuits and construction of the pole-changer can

readily be seen from inspection of the draw-

Ings.
Paper Shifting. .
1o shift the paper a rod 31 at the transmit-

ter is pushed in, thereby mechanically shift-

6o

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. - To accomplish
this one pole of the battery on this side is con-

- nected to ground and the other pole is con-

nected toline a, whereby it reachesthe ground

through theswitch 16 and wire 15.

During its rotation this sets up ex- |

to line b instead since this line is always out
of use when the paperisshiftine. When the
switch 14’ is shifted resistance R is cut oat,
and there is sent through the shifting-magnet

12 a current of double the normal electro-

motive force and further strengthened by a
reduction of resistance inline, whereby a cur-

| rent of sufficient strength to operate the mag-

net 12 is transmitted along the line. These

changes in the circuits are effected as follows:

When the rod 31 is pushed in the contact-
switeh 14 disconnects thelines13 13 from the
ground and grounds one pole of the battery
The other
pole of the battery is switched on to the line

@. The transmitter, including resistance R,

18 thus entirely cut out. The circuit is then,

by line a, through magnets 10, 4, and 12 to

the ground at the receiver-station. ~

The discussion given above respecting the
short circnits, which may arise and must be
provided against, will now be continued, with
particularattentiontothe mechanism claimed
inthisspecification. Thereisdanger of cross
connections through the different switches of

75
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each half of the transmitter, as above ex-

plained, and there is also danger of ecross
connections between the two batteries when
one of the batteries is connected up to line
elither to lift or lower the pen or shift the pa-
per. 'T'he possible short circuits in the half
of the transmitter that is connected up with
the pen lifting and lowering pole-changer will
first be discussed, then the possible short eir-
cuits in the other half of the transmitter con-
nected up with the paper-shifting commuta-
tor, and finally the possible eross connections
between the two lines, with the ways herein

adopted nf avoiding them. _
The connections from the battery through

95
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the pole-changer to lines a and b, or through

the paper-shifter commutator to line a, con-
stitute a third branch to line herein men-
tioned. The connection through the pole-

changer between the battery and the two

lines might, perhaps, more properly be called
a ‘“loop;” butIusethe term “branch toline”

I1IC

[15

broadly to cover cither a loop between two

line-wires or a grounded connection to. one

line-wire; and where in certain claims this

pen lifting and lowering loop is included as
a branch to line and onlyone line is specified

in the claims, I do not mean to thereby ex-
i clude the idea of there being more than one
line between the transmitter and the receiver .
| stations.

In the system shown, as already
stated, no two of these branches can be closed
simultaneounsly. If, for example, the first-
described branch were closed at the contact
between rod 23 and shoe 24 and through the
alternating pulsator—say to the positive end
of oneof 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-points
27 there would be established a short cireuit

(20

25
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as follows:

23 24 .and 22 21 must be broken at contacts

23 24 whenever the direction-reversing cur-
rent 1s-sent to line; and it is obviously as

important that the branch through the con-

o tacts 25 26 shall be broken when the alternat-
- ing pulsator is operating.

This 18 all pro-
Vlded for by the location of the rod 23 and

1nsulated cap 25 relating to springs 26 and
.. shoe 24. .

-When the paper-shifter emnmutatm or pen-

© lifter pole-changer is operated there is danger

of. short circuits unless both of the othel

Dbranches are simultaneously opened, for
otherwisethe line might be connected through
= oneof these commutators—say tothe positive
- .. pole of the battery—and through one of the
- . other branches—say to the nen*atlve nole.

Lo 20

Again, it will be seen that the two batteries
are eonneeted attheswiteh 14. Now,if when
one battery is connected up with both the
lines @ and b through the pole-changer, half

. of the other battery might be connected up
.25 to line o throagh elther 1{8 altematmw pul-

.. . sator. or 1fs insulated cap 25 and contact-
springs 26, then a complete circuit might be

40

‘and the paper-shifter fail to operate.
avold this difficulty I break the connection:

.. established from the half of one battery to
-~ line @ and back through one-half of the other
= the two batteries then connected up with the
-+ line a are reversed respecting each other, the
~ result will be that practlcally no: emrent_
. would flow along the line a.
- opened whenever the pole-chanﬂ'er is oper-
+ -~ ated... If, onthe other hand, when the paper-.
shifter is operated, thereby throwing one of |
- - the batteries toline a, the other battery hap-
pens to be connected:up;to- line b through:
‘1ts insulated cap or its pulsator, and the con-
nection happens tobe to the other pole of the
‘battery from that connected up through the
paper-shifter, the current through the matrnat--

battery, and thence across the switeh 14. If

It is for. this
reason that letOh 24’ is introduced, which is

12 at the reeelvmmstamon mwht be cut down

. of the battery which 1s connected to the pole-

.55

~ and the other battery is connected upthrough

'~ changer when operating the paper-shifter.
- - battery connected with the pole-changer this
- break is made, whether in its ground connec-

Itis obmouslv Immaterial on whichside of the

. tion or between the battery and thelineb; but :
..~ 1 show the break in a ground connection at
switeh 14.. 'When the batterv connected to the

pole-changer is cut o from both of the lines

o  the paper-shifter to the line a, the line a is

- 6o

e practically a separate line from theline b from
~ground to ground. 1 believe that I am the

first to arrange such.aline which includes at

the - transmitting - station a transmitter for
sending currents of both polarities to line
that shall control the movementof the penin
.~ b5 the plane of .the paper or in a plane parallel
;thereto and acommutator for euttmo* outand A pheatlon

battew22 21 23924 R 25 26 27 bat-
‘tery. Therefore this branch throu oh contacts

1

To

' 543,4251 f

‘closing the line around these transmitter ap-
pha,nces and sending a separate set of cur-

rents over the writing-wires for operating

some other device, as a paper-shifter, at the

receiving - station, and including at the re-

"""""

/9

ceiving-station the magnets which control

the movement of the receiving-pen in the

plane of the paper or in a plane parallel

thereto and a magnet which wiil control some
other device, as, e. ¢., a paper-shifter.
The current Wth]l Shlfts the paper or lifts

75

or lowers the pen may also reverse the arma-

tures of the direction-controlling magnets 10.

- An operator may shift the paper or lift the

S —

i —

the lme connections.

r
l
l

¢elver.

pen while the insulated cap 25 isin contact

with one of the springs 26 and holds the spring

out of contact with its point 27. Under these
conditionsif the pen at thetr ansmitter is then
moved farther in the same direction, so that

80

the contact between cap 25, spring 20, and -
r point 27 is not re- estabhbhed the pens will

move in opposite directions; but if the oper-
ator when lifting or lowering the pen or shift-
ing the paper will always ease up on the pen

the rod 23 will be brought back by the spring

until the contact is re-established between
cap 25,spring 26, and point 27. Theuntimely
reversal of the magnets 10 by the current
through either commutator will then do no

9C.
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harm, since no matter in what direction the

pen is moved after the operation of these de-

vices it will first set right the maﬂ*net 10 at “

_the reeewel station.

mesmuﬁteqﬂ and Recewé? Switeh.

In I‘10* 5is shown the switch which eontrols
- At each station there
is a transmitter and a receiver. The lines a
and b are each connected at each station to a

switch consisting of two spring members s s,
These springs at each -

which form a pen-rest.
station normally contact, as shown at A in the

. 100

'rc5__- -

figure, with points in connection to the trans-

mitter similar to the connections of the lines
@ and b to the transmitter shown at the top of
Fig. 1. When the transmitter-pen is pl.:tced
in the pen-rest, as shown at station I3 in Fig.

1X0

5; these two springs are forced out of contaet |

Wlth the two points in the connections to the
transmitter and are forced into contact with

two points in similar connections to the re-
These two last-named points are in .

connections to the receiver similar to the con-
nections of the lines ¢ and b to the recewm

shown at the bottom of Fig. 1.

1 do not claim the method of commutation

11§

[20

at the transmitter herein disclosed, as that is

claimed in my pending application, Serial No.

542,621, filed March 21,1895, forimprovements

in methods of and apparatus for transmission
of autographic signs; nor do I claim the com-

bination of a transmitter-pen and the com-
mutator, northe particularconstruction of the
pen liftinﬂ' and lowering commutator herein

shown, since that is clalmed in my Smd a,p
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130




i

Wlthout limiting myself to the precise de-
tallsor devices shown WhatIclalm and desire
to secure by Letters Paten‘r 15—

I. In a two wire writing teleﬂr'aph system,
the combinationof a f:ultable receiving device
ata receiver station, two wires joining the sta-
tions, and at the tmnsxmttel station means
for transmitting over the two lines currents
which effect the movements of the receiving
peninextentandintervening currentsof botl
polarities which control the direction of its
movements, substantially as deseribed.

2. Ina writing telegraph system the combi-

nation of a bmtable receiving device at a re-

celver station,two wires joining the stations,
and atthe tmnszmtter station means for trans-

| Inltblnﬂ' over the two lines currents which
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effect Lhe movements of the receiving pen in
extent, and intervening currents of boLh po-
lamtles which eontrol the direction of its
movement, and means for preventing short

circuits in the transmission of these various

carrents, Subbtantlally as described.

3. In a two wire writing telefrmph system
the combination of a smta,ble receiving device
at a receiver station, two wires joining the

stations,andat the tr ansmllter station means

for trausmlttuw currents which control the
movements of the receiving pen in extent and
direction, and means for tI‘ELl]SI]ZIlttIHfT a dis-
tinet set of currents which effect the hftmﬂ*
and lowering of the receiving pen, and means
for trcmsmlttmn‘ a second dlStlﬂCt set of cur-
rents which eontrol.the paper shifting at the
recelver station, substantially as described.

4, In a two wire writing telegraph system,
thecombination of a qmtable receiving device
at the receiving station including means for
controlling the movement of the receiver pen
in extent and direction, and a supplemental
part to effect a funda,menta,l telautographiec
operation, two wires joining the two Statlonb
andatthe transmitterstation means for tmns-
mitting over the two lines currents which
effect the movements of the receiver pen in

extent and direction, and means for suspend-

ing the transmission of the foregoing currents
and transmitting toline cur I‘E‘Illb Whleh effect
the operation of the supplemental part of the

recelving device, there being currents of both

pOlaJmtles and means for preventmﬂ short

eclreunits in transmission of the various cur-

rents, substantially as deseribed.
5. In a two wire writing . telegraph system

the combination at a receiver station of a suit--

able device for controlling the movements of
the receiver pen both in extentand direction
and a polarized pen lifting and lowering de-
vice, two wires joining the two stations, and at
thetransmitter station means for transmitting
over the two lines currents which control the
movementsof thereceiving pen in extent and
direction, and means for transmitting to line
currents of both polarities which effect the
lifting and lowering of the receiver pen, and
means for preventmﬂ' short circuits in the

aal sk B . PR
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I transmission of these various currents, sub-
- stantially as deseribed.

6. In a two wire writing telegraph system
the ‘combination of a suitable device at the
receiver station for controlling the move-
‘mentsof the receiving pen both in extent and
direction, a polarized pen lifting and lower-
ing device, and a paper sh'ftmfr device, two
wires connecting the two stations ¢, and at the
transmitter station means for transmitting
over the two lines currents which econtrol the
movements of thereceiving pen inextentand
direction, means for transmitting over the
two lines currents of both polarities which
effect the lifting and lowering of the receiv-
i Ing pen, means for transmitting to line cur-
| rents which control the shifting of the paper
at the receiver station, and means for pre-
venting short circuits in the transmission of
| these various currents, subatantlally as de-
SOI‘lbed
7. In a two wire writing telegraph system
the combination at the receiver station of a
sultable polarized device for controlling the
-extent of movement of the receiving pen, a
sultable polarized device for controlliing its
direction of movement, and a suitable sup-
| plemental device, two wires connecting the
| two stations, and at the transmitter station
means for transmitting over the two lines
carrents of both polarities which control the
extent of movement of the receiving pen,
means for transmitting over the two lines
currents of both polarities which control the
direction of these movements, and means for

and means for preventing short circuits in
the transmission of these various curlents
substantially as described. |

8. In a two wire writing telegraph system
the combination at the receiver station of a
suitable polarized deviee for controlling the

suitable polarized device for controlling its
direction of movement, and a suitable polar-
1zed device for lifting and lowering it, two

transmitter station means. for transmitting
over the two lines currents of both polarities

the two lines currents of both polarities which
control its direction of movement, and means
for transmitting to line currents of both po-
larities which effect the lifting and lowering

i ing short c¢ircuits in the transmission of the
i various currents, substantially as deseribed.
9. In a two wire writing telegraph system,

at a receiver station, two wires joining the
stations, and at the fransmitter station means
for transmitting over the two lines currents
which effect the movements of the receiving
pen in extent and stronger currents of both

transmitting to one of sald lines currents
which control the said supplemental device,

extent of movement of the receiving pen, a

wires connecting the stations, and at the

which control the movements of the receiving
pen 1n extent, means for fransmitting over
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of the receiving pen, and means for prevent-
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- movements, substantmlly as deseribed.

10. In a two wire writing telegraph system

the combination of a smta,ble receiving device

5 at a recelver station, two wires joining the

stations, and at the tra,nsmltter station means

_;.for transmlttmﬂ* over the two lines currents

b i *_-whlch effect the movements of the receiving
- pen 1in extent, and stronger currents of both

10

: trolling the movement of the recelver pen in

polarities which control the direction of its
movements, and means for preventing short

circuits in the transmission of these various

currents, substantlally as described.
~11. In a two wire writing telefrra,ph system

‘the combination of a snitable receiving device

at a recelver station, including means for con-

extent and direction,and a supplemental part,

and two wires Jommﬂ' the two stations, and at
‘the transmitter station means for transmlt-

ting over the two lines currents which effect

_the movements of the receiving pen in extent
and direction, and means for tmnsmlttmﬂ' to

line stronger currents which effect the opera-
tion of the supplemental part of the reeewmw

“device, substantially as described.

12. In a two wire writing teleﬂ'laph system
~ . -the combinationof a suitable receiving device

" atareceiver station, two wires :]01[11110‘ the

30

stations, and at the transmltter station means

G for tI‘clIllSI]’llttlI]ﬂ‘ currents whlch control the

movements of the recelving pen, and means

- fortransmitting currents Whlch effect the lift-

35

ing and lowermcr of the receiving pen, and
means for tI‘&HSIHIttID"‘ currents whlch con-

- - trol the paper-shifting at the receliver station,
- the currents which lift and lower the pen and

shift the paper being stronger than the other

currents, substantla,lly as described.

~18. In a two wire writing telewraph system
the combination of a smtable receiving device

- atareceiver station,including means for con-
- ‘trolling the movement of the receiver pen in
extent and direction, and a supplemental

“- .. at the transmitter station means for trans-

part, and two wires joining the stations, and

... mitting over the two lines currents which ef-
o feet the- movements of the receiving-pen in
- extent and direction, and means for trans-

mitting to line stronﬂ*er currents which effect

. the operatmu of the supplem ental part of the
“ receiving device,there being currents of both
DL ;polarltles. and means for preventing short eir-
- _cuits in the transmission of the various cur-

rents

Substantlally as described.
" 14. In a two wire writing telegraph system

FN the combination at a receiver station of a suit-

. -able device for controlling the movements of
.. the receiver pen, and a polarlzed pen lifting

60

and lowering device, two wires joining the two

~ stations, a,nd at the tra,namltter station means
- for tra,nsmlttmﬂ' over the two lines currents
_ which control the movements of tho receiv-
- ing pen, and means for transmitting to line
, stronger currents of both polarities which of-
o feet the lifting and lowering of the receiver
“". . pen, and means for preventmw short cireunits

15. In a two wire writing teletrraph System

-the combination of a smtable device at the
receiverstation for controlling the movements

of the receiving pen, a poldmzed pen lifting

and lowering dewce, and a paper shifting de-

vice, two wires connecting the two statlons,

‘and at the transmitter sta,mon means for trans-

mitting over the two lines currents which con-

means for transmitting over the two lmes clur-

| rents of both polarltles which effect the lift-
ing and lowering of the receiving pen, means

for tmn%mlttlnﬂ to line eurrents which con-

polant}.es whmh control the du*ectmns of its l in the transmission of these Varmus curre’nts, |
bubqtantlall y as described,

70

75.

trol the movements of the recsiving pen,

80

trol the bhlftlnﬂ' of the paper at the receiver

‘station, the eurrents which lift and lower the
pen and shift the paper being stronger than

the other currents, and means for preventmtr |

short circuits in the transmission of these va-
rious currents, substantlally as described.

16. In a two wire writing teleﬂ'mph system
the combination at the receiver. station of a
suitable polarized device for controlhng the
extent of movement of the receiving-pen, a
sultable polarized device for controlling its

direction of movement, and a suitable sup-
plemental device, two wires connecting the
two stations, and at the transmitter sta,tlon

4 g0

means for transmitting over the two lines cur-

| rents of both polarities which control the eX-
tent of movement of the receiving pen, means

T0C

for transmitting over the two lmes stronger
currents of both polarities which control the

direction of these movements, and means for -

tra,nslmttmff to one of said lines currents
stronﬂ'er tha,n the said direction controllmﬂ'
currents which control the said supplemental

| devwe, and means for preventing the short

circuits in the transmission of these various

' cu rrents, substantially as deseribed. |
17. In a writing telegraph system the com-
bination at the receiver station of a suitable'

polarized device for controlling the extent of

ICE
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movement-of the receiving pen, a suitable po- . -

larized device for controlling its direction of
movement, and a suitable nola,rlzed dewce

for lifting a,nd lowering it, wires connecting
the statlons and af the tmnsm1tter sta.tlon
means for transmlttmﬂ* currents of both po-

larities which control the movements of the
receiving pen in extent, means for transmit-

ting currents of both pola,ritieq which control

its dlrectmn of movement, and means for

transmitting currents of both polarities which

-IIS'.
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effect the lifting and lowering of the reeelv- -

1ng pen, substantla,lly as descnbed | |
18 In a writing telegraph system, a combi-
‘nation, in which current% of both polarities

are tra,nsmltted consisting of -two lines, a

a loop in which is connected a controlling de-
vice, substantmlly as descrlbed

branch from each of the lmes through a tmns-. |
mitting device, a commutator constructed to-
1 throw the two hnes intoone circuit,and means
for breaking the said branches when the said
eommuta,tor 18 Operated and at the receiver

130
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19. In a writing telegraph system the com-

- bination of two lines, a branch from one of

IO

15

20

the lines through a transmitting device, a
pole-changer constructed to throw the two
Iines into one circulf, and transmit currents
of opposite polarify, means for breaking the
sald branch when the said pole-changer is
operated, and at thereceiverstation aloop in
which isconnected a pen lifting and lowering
device, substantially as described.

20. In a writing telegraph the combination
of two lines, a branch from one of the lines

through a transmitting device, a pole-changer

constructed to throw the two lines into one
circeuit, and transmif currents of opposite po-
larity,and meansfor breaking the said branch
when the sald pole changer is operated, the
sald pole changer and branch circuit breaker
being operated momentarily
mitter pen whenever it is lifted or lowered,
and at the other end of the lines a receiver
pen, mechanism for causing it to obey the

- eurrents from the transmitter, a polarized pen

_25
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lifting and lowering device which lifts or low-
ers the pen according to the direction of the
current through the pole chanfrer substan-
tially as descrlbed

21, In a writing telegraph the comblnatlon
of twolines, a battery having an intermediate
cround connection, a branch from one of the
lines through 4 fransmitting device to either
end of the battery, a commutator for connect-

ing the two ends of the battery to the two

lines, means for breaking the said branch
when the said commutator is operated,
stantially as deseribed.

22. In a writing telegraph the combination

.of two lines, and, at the transmitter station, a
battery h&ving an intermediate ground con-

nection, a branch fromoneof the lines through
a transmitting device, to either end of the bat-
tery, a pole (,ha,nﬂ"er for econnecting the two
ends of the battery to the two lines, and means
for breaking the said branch when the said
pole changer is operated,the pole changerand
branch circuit breaker being operated momen-
tarily by the transmitting g pen when itis lifted
or lowered; and, at the receiver station, a re-

celving pen, mechanism for causing it to obey

the currents from the transmitter and follow
the movements of the transmitting pen, and a
polarized -pen lifting and lowering device
which lifts or lowers thereceiving pen accord-
ing to the direction of the current through the
pole changer, substantially as described.

23. In a writing telegraph the ecombination

in whichcurrents of both polarities are trans-
mitted consisting of twolines, a branch from

each of the llnes through a tra,mmlttmn* de-
vice, a commutator for connecting both lines
together in one circuit, a second commutator
for commutating one of the lines independ-
ently of the other, and means for breaking

“both of the above named branches when either

of the said commutators is operated, substan-
tially as described.

24. In a writing teleﬂ'raph the comblﬂatlon

by the trans- |

sub-
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of two lines, a branch from each of the lines
through a transmitting device, a pen lifting
and 10W6111]0‘ pole chanoer connecting both of
the lines towether in one circuit to tla,usmlt
both p051t1ve and negative currents, a paper
shifting commutator for com.muta;ting one of
the lines independently of the other,
means for breaking both of the above named
branches when e1ther the said pole-changer or
said commutator 18 operated, and at the re-
ceiver station a pen lifting and lowering de-
vice in the loop across the two wires and op-
erated when the pole chann"er is operated at

device in a common frmund o_f the two mres

and

80

operated when the paper shifting commutator

1s operated at the transmitter station, sub-
stantially as deseribed.

250, In a writing telegrapn the combination
of a line wire which connects the transmitter

‘and recelver stations, and towhich isconnect-
ed, at the transmitter station, one half of a
.transmltter acommutator, for cutting out and
closing the line around the said ha,lf frans-

9o

mltter and at the receiving station, one half )

of a recelver and a maﬂnetlc translatmﬂ' de-

vice operated oaly When the line at the trans- |

mitter station is closed around the said half

transmitter and itis thereby cutout, substan-

tially as described.

26. In a writing telegraph the combination
of a line wire whieh connects the transmitter
and receiver stations, and to which is con-

nected, at the transmitter station, one half of

a transmitter for sending over the line cur-

rents to control the movement of the receiv-
‘ing pen in extent and direction and a com-

mutator for closing the line around and cut-
ting out the smd half transmitter to send
other currents over the line, and at the re-

ceiver station, one half of a receiver and a

translating device operated only by the cur-
reuts sent to line when the line at the trans-
mitter station is closed around the said half
transmitter and it is thereby cut out, Sub—
stantially as described.

27. In a writing telegraph system in which
currents of both polarities are transmitted
over one line, which line joins a transmitter
and a receiver station, the combination of

05
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suitable mechanism at the receiver station __

1ncluding a receiver pen, and, at the trans-

mitter sta,tion two branches to line, a switch
operated by the horizontal movement of the
transmitter pen for sending to line one set of
currents to control the movements of the re-
ceiver pen in extent, means for sending to
line a distinet set of currents to accomplish
an additional result at the receiver station,

closure of the two branches, substantially as
described.

28. In a writing telecrraph c;ystem in which
currents of both_ polarities are transmitted
over one line, which line joins a transmitter
and a receiver station, the combination of

120
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| each set of currents traversing its own branch,
and meaus for preventing the simultaneous

I30




;.smtable meeha,msm a,t the receiver station,

. including a receiver pen, and, at the trans-

“miftter station, three branches to line,a switch
operated by the horizontal movement of the
transmitter pen for sending to line one set of

~currents to control the movemente of the re-

. ceiver pen in extent, means for sending to |

. said line two other distinet sets of currents to
. -accomplish additional results at the receiver

10

1o -station, each of the three sets of currents
. traversing its own branch, and means for pre-.

. venting the simultaneous closure of any two

;-.of the brenehes, substantially as deseribed.

- 29, In a writing telegraph system, the com-
bmatlon of a hne joining a transmitter and a

. reeeiver station, at the latter suitable receiv-

1110* apparatus, meludmn* a pen, and at the
?f-g_:}"'.;_i-.;_-tla,nsmitter station two ‘branches to line,

© means for sending to line two distinet sets of

20

currents, meludlnﬂ' cuarrents of both polari-
tles, to accomplish at the receiver station the
'- movmﬂ' of the pen and the lowering and 1ift-
.ing of “the pen respectively, each set of cur-

1ente tI"aVEISl]Jﬂ‘ 1ts own branch, and means

.25 for preventmn‘ the simultaneous closing of
.~ - the two branches, substantially as described.

30.. In a wutmn‘ telegraph the combination

. of aline joining a transmitter and a receiver
' station, at the latter suitable receiving appa-

30

ratus meludmn‘ a pen, and at the transmlttel

. stationthree bra,nehes toline, means forsend-

- ing to linethree distinctsets of carrents, each |
.. set traversing its own branch, the one set
*_being alternabmg pulsations and controlling |
the extent of movement of the receiver pen
. horizontally, another set being both positive.
~. and negative pulsations and contwllmﬂ' the |

35

’-@é’:z-fi':f’=r;.r.-d1rect10n of movement of the pen, and the

‘third set being both positive and negative
140

pulsatlons and controllmn' the lifting and low-

.~ ering of the pen, Substantlall y as described.

31 In a writing telen*mph system the com-

bmetlon of a line which joins a transmitter

- and a receiver station, at the latter suitable
45

recelving apparatus mcludlnn‘ a pen, and, at

_. thetr ansmltter station, three brauchee to sa,ld
-~ line, means for sendmfr to said line three dis-

. tinet sets of currents, each set traversing

' its own branch, one set being alternatin ¢ pul-

Satmns and cont10111nﬂ' the extent of move-

“ ment of the pen horlzontally another set be-
.. ing both positive and negative pulsations
';;and controlling the d1reet10n of movement of
- the pen, and the third set effecting a supple-

- mental result -at the receiver sbatlon and

"7 means for preventing the simultaneous clos-
i ure of any two of the branehes, substentlally

;:: bo :
" station, at the latter suitable receiving appa-
.ratus, 1ncludmw a pen, and, at the transmlt-

m described.

32. In a writing teleglaph the combination
of a line, joining a transmitter and a recelver

... ter station, two branches to line, means for
. sending to sald line two distinet sets of cur-

5 rents, one set being alternating pulsations,
oo and, the other set bemﬂ* both pos-.ltwe and neg-
;_'_j;j;;-';_.f_--_;_;;‘atwe curreunts, to a,ecomphsh at the receiver

4

|

1

station the moving of the pen and the hftmn' |

and lowering of the pen respectively, each set _
de)

of currents traversing its own branch, and
means for preventing the mmulteneous clos-

ure of the two bmnchee, substantmlly as de-

seribed.

'33. In a writing teleﬂm,ph the eomblnatlon |
75
station, at the latter suitable receiving appa--

of a line jolning a transmitter and a receiver

ratus, meludmn' a pen, and, at the tmnsmlt

ter statmn, three branches to line, means for
sending to said line three distinet sets of cur- -
rents, which include currents of both polari-

ties, each set tlavelsmo' its own branch, one

8o

set controlhnﬂ' the extent of movement of -
the receiver pen horizontally, another set con-

trolling the. direction of movement of the:
pen, and the third set controlling the lifting
and lowering of the pen, and means for pre- -

venting the mmultaneous closure of any two

~of the branches in which currents of both po-
larities are transmitted, substantlal 1y as de- f
seribed.

34. In a ertmﬂ' teleﬂ*mph system in which |

currents of both polarltlee are transmitted

over one hne, which line joins a transmitter
and a receiver station, the combination of

branches to line at the transmitter station, a
switch operated by horizontal movement of

the transmitter pen for sending to line one set

Qo

05

of currents to control the movements of the =

receiver pen in

by the transmitter pen for sending to line one
or more additional distinct sets of currents,

each of all of the said sets of currents travers- -
ing its own branch, and means operated by -

extent, means also operated -

IO

the transmitter pen for preventing simul-

taneous closure of any two of the branches

mitted, and at the receiver station suitable

reeewmn' mechanism, including a pen, and

Iog :
‘in which currents of both polarities are trans-

distinet means Opera,ted each by one of the -

'sald sets of currents, and each effecting a

distinet telautomaphm operation, 1nelud1nﬂf
the control of the movements of the recewer

pen in extent, substanblally as described. |
35. In a writing telegraph the combmatwn

1y
station, at the latter suitable receiving mech-

of a line joining a transmitter and a receiver

110

anism 1nclud1nﬂ' a pen, and at the transmlt- o

tor stationtwo breuches toline, a transmitter

which includes two cireuit closers, one in each

branch, operated manually with the pen for
sendlnﬂ' to line two distinet sets of currents,
which mdude currents of both polarities, each

I20

set traversing its own branch, one set tocon- -

frol the mevement of the receiver pen in ex--
‘tent and the other to control the direction of
its movement, and mechanical connection be-
tween the two cireuit closers whereby the di-
rection controlling branch is closed and then -

opened before the other branch is closed, sub-
stantially as desecribed.

56. In a writing telegraph the comblnatlon_

‘125

13.:5

of a line joining a transmitter and a receiver

station, at the latter suitable receiving mech-

a,nlbm, 1neluti!1n':lF pen and at thetra.nsmnter; -
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station, three branches to line, a transmitter ] in either direction from its natural position,

for sendmﬂ‘ to line two dlstmet sets of cur-
rents, which include currents of both polari-
ties, one sef controlling the extent of move-
ment of the receiver pen horizontally, the
other set controlling the direction of move-
ment of the receiver pen, and a pole-changer

for sending to line a third set of currents

which control the lifting and lowering of the
receiving pen, each ot the three sets travers-
ing 1ts own branch, and means operated by
l.he transmitting pen for preventing the simul-
taneous closure of any two of the branches,
substantially as desceribed.

37. In a writing telegraph system a trans-
mitter, a branch fo line which includes a pul-
sator and a switch, a second and distinet

"branch to line which includes a second and

distinct switeh for sending both positive and

negative currents, and means for preventing
the simultaneous closure of the two SWltches
substantially as described. |

38. In a writing telegraph system a trans-
mitter, a branch to line which includes an al-
ternating pulsator and a switeh, a second and
distinet branch to line which also inecludes a

- second and distinet switch, means for sending

-39

a distinet set of currents over the seeond

branch, and means for preventing the simul-

taneous closure of the two switches, substan-
tially as described.
39. In a writing telegraph system a trans-

mitter, a branch to line which includes an al-

- 35

ternatin’g pulsator and a switeh, a second and
distinet branch to line which includes a sec-
ond and distinet switeh for sending both posi-
tiveand negative currents, and means for pre-

- venting the Slmultaneous closure of the two

40

switches, substantialiy as described.

40. In a writing telegraph transmitter con-
structed to transmit to line currents of both
polarities, the combination of two switches

- each in a separate branch to line, one switch

45
| y
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being in a branch with a pulsator, and con-
nected by the pen to the switch in the other
branch, the action between the switches being
such that the latter switch closes and again
breaks its branch before the former swiich is
closed, substantially as described.

41. In a writing telegraph transmitter con-
structed to send to line currents of both po-
larities the combination of a transmitter pen,
a current pulsator operated thereby through
mechanism to which is also attached a switch
arm having two contact points insulated from

each other, two sets of contacts cooperating

with these two points on the swifech arm, one
member of each of these sets of contact points

lying on either side of the switch arm, two
branches to theoneline, one through the pul-

sator the switch arm and one set of contacts,
and the other through the switech arm and the

other set of contacts, the two sets of contacts

being so constructed and adjusted relatively
to each otherthat the second branch isclosed

and then broken before the first branch is

"~ closed, each time that theswitch armis moved

|

substantially as deseribed.
42. In a writing telegraph transmitter the
combination of a fransmitting pen, connec-

tions to line throvgh a switch that is closed by

movement of the pen without respect to the

direction of motion of the pen, or its range of

motion beyond certain limits, means for open-
ing this switch immediately on reversal of mo-
tion of the pen, means for sending alternating

pulsations to line through this switch, a con-

nection to line in parallel with and beyond
this switeh, and a second switch arranged to

send currents of both polarities'to line, the

direction of the currents being dependent on
direction of motion of the pen, and means

whereby the said second switeh is closed and

then opened before the sald first switch is
closed, substantially as deseribed.

43. A two wire writing telegraph transmit-
ter comprising the combination of a trans-
mitting pen, a pulsator for sending alternat-
ing currents to each line, the number of pul-
sations being dependent on the extent of
movement of the pen, switches for sending

positive or negative currents to said lines

upon each reversal of direction of movement
of the pen, the direction of the current being

dependent on the direction of the pen move-

ment, substantially as described.

44. In a two wire writing telegraph the
~combination of a tra,nsmitting pen, a branch

which 1ncludes a pulsator for sending alter-
nating currents to each line, the number of

pulsations being dependent on the extent of
‘movement of the pen, a second branch to
each line which includes a switeh for send-

ing a positive or negative current to line
upon each reversal of direction of movement

of the pen, the direction of the current being .

dependent on the direction of the pen move-
ment, and means whereby the said switeh is
first 010b6d and then opened before the branch
through the pulsator is closed, substantially
as descrlbed

45. In a writing teleﬂ*mph qystem at the
transmitter the combination of a transmitting
pen, connections to a line through a swwch
that is closed by movement of the pen with-
out respect to the direction of motion of the
pen, or its range of motion beyond certain
limits, means for opening this switch imme-
dmtely onreversalof motion of the pen, means
for sending alternating pulsations to the said
line through this switch, a connection to said
line in parallel with and beyond this switeh,
and a second switch arranged to send cur-
rents of both polarities to line, the polarity
of the currents being dependent on direction
of motion of the pen, and means whereby the

said second switch 1s elosed and then opened

before the sald first switeh is elosed, and at

“the receiver station a receiving pen, means

controlled by the aforesald alternating pul-
sations, for eifecting the movement of the
receiver pen, and means controlled by the

aforesaid currents of both polarities for effect-
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reeewer Ppen, substantially as described.
46, In a writing telegraph transmitter the

combination of a trensmlttmg pen, a pulsator
.5 for sending alternating currents to a line, the
o+ number of pulsa,tmns being dependenton the
| ~extent of movement of the pen, a switch for
- sending a positive or negative current to said
- . line upon each revereel of direction of move-
o 1Q
.~ being dependent on the dlreetlon of the pen
~movement, and at the receiver station a re-
“ceiving pen, means controlled by the said
-elternatmﬂ' currents, for effecting its move-
ment, a,nd means controlled by the aforesaid
positive and negative currents, for effecting

ment of the pen, the polarity of the current

changes of dlreetmn of its movement, sub
sta,ntlal]y as described.

47. In a writing telegraph the eembmetlon

of a transmitting pen, a branch which in- |

cludes a pulsator for sending alternating cur-

_rents to a line, the number of pulsatmns be-

ing dependent on the extent of movement of

the pen, a second branch which includes a
© rent to said line upon each reversal of direc-
- tion of movement of the pen, the polarity of
~ the current being dependent.on the direction

switch for sending a positive or negative cur-

of the pen movement and means whereby the

said switch. is first closed and then opened
- before the branch through the pulsator is |
.- closed, and at thereceiver statlon a receiving
- pen, means controlled by the said eltem:emtm«::F .;
. currents, for effecting its movement, cLI]d
means controlled by the said pomtive and
- negative currents for effecting changes of di-.
. rection of its movement, substantmlly as de-

- scribed.

45
. from, two contactmﬂ' s‘mpe insulated except
~for two points cenneetmn' them each with one
end of the battery, the sald strips beingin the
path of the insulated members, and conneet—
‘ing it with one or the other of seld points last
ST named on & partial movement of the said
. members, and being disconnected from the
=7 said points by further movement of the said
.. insulated member, a contact shoe in position
to contact with the non-insulated member
. upon such further movement only, connec-
. tioms from the insulated member and the

48, In a writing telegraph transmitter two-
points connected w1th opposite ends of a bat-
-tery and otherwise insulated from each other,
. a contact finger which alternately contaets
' with them, £Wo contact members, cooperating

meehemeelly, one electrically eonneeted with
the said finger and the other insulated there-

said contact shoe to line, substentmlly as de-
scribed.

49, In a ertmo telegreph transmitter two
points onneeted y with opposite ends of a bat-
tery and otherwise insulated from each other,
a contact finger which alternately eontacte

~with them, two cooperating contact members, |

one electrically connected with the said finger |
and the other insulated both from the sald

other member and the said finger, each of

543,425

ing ehanges of direction of movement of the [ eeld eentact members contacting Wlth one of

two pairs of points, there being a point of

B 1_3 -_

each pair on each side of the said members, 70

the two points of one of the pairs being. con-
pair.
‘being insulated from each other, the said in-

nected and the two points of the other

euleted points being connected reepectwely
to opposite ends of the battery and being in

the path of the said insulated member, which

on movement in either direction is ﬁrst con-
nected through one of the points to one end

of the bettery and then on further movement

L 1S dlsconneeted the said further movement

l

bringing the umnsulated contact memberinto
eonteet with one of the uninsulated pair of

75

80

contact points, and connections from the said

1nsulated member and the said uninsulated

pair of contact points to line through differ-
ent branches, substantially as descmbed
50. In wrltmﬂ‘ telegraphs, the combination

with the tmnsmltter and receiver and two

main line wires connecting the same, of a com-

mutator at the transmitter adapted to trans-

form the said main line wires into a single me-
tallie cireuit, changing the polarity at each
tlanefermetmn substa,nmellv as described.
51. In wutmﬂ‘ telegraphs, the combination
with the tla,nsmlttei and receiver, two main
line wires and the pen lifting and lowering

system at the receiver, of a commutator at the

transmitter adapted to momentarily trans-
form thetwo line wires into a metallic circuit,

changing the polarity at each tlansformatlon
and instantly restoring circuits and batteries

totheir normal cendltlen substantially as de-

scrlbed
52. In writing telen'la,phe, the eombln&tlen
withh the trensmltter and receiver and two

‘main line wires connecting the same, of means

located at the tla,nsmltter and cooperetmw
therewith for commutating the said main line
wiresand batteries,when the transmitting pen
is raised or lowered, whereby additional main
lines for giving the perpendleular movements-
to the receiving pen are dlspensed with, sub-
stantially as descrlbed

53. In writing teleglaphs the combination
w1th the tra,usmltter and receiver and two
main line wires connecting the same, of means

at the transmitter which eeepemtes therewith

to commutate said main lines, when the trans-
mitting pen is raised or lowered, changing the

pelarlty at each of said movements and a con-
denser at the receiver eoeperatmn' with the
commutated main lmes substentlelly as de-
-scribed. - -

54. In W.I‘ltlﬂﬂ‘ telegmphe, the combination
with the receiver and transmitter and two

mainline wires connecting the same, of a con-
“denser and polarized reley bridged across the
inecoming line wires at the rece_ive:r' and con-

trolling the pen lifting mechanism, and a com-

mutator at the transmitter which cooperates

therewith to transform the lines and bat-

teries to send the impulses which produee the

perpendicular movements of the receiving
pen, eubstentlelly as described.
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55. In writing telégraphs, the combination

'with the transmitter and receiver and two

main line wires connecting the same, of a com-

- mutator at the transmitter for the main lines,
5 a series of batteries, and a polarized relay and

IQ

I5

‘condenser at the receiver, substantially as de-

scribed. |
50. In writing telegraphs, the combination

with the transmitterand receiver and two line

wires connecting the same and grounded at

both' ends, of mechanism for breaking the-

ground at the transmitter and commutating
the lines and batteries when the stylus of the
transmitter is lifted from or lowered to the pa-
per, substantially as described.
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57. In a writing telegraph the combination

with a series of batteries, a transmitter, a re-

ceiver, and two line wires conneetmw the same

and ﬂ*rounded at both ends, of a eommutatm
at the transmitteradapted tobreak the ground

at the transmitter and commutate the lines

and batteries when the stylus of the trans-

-mitter is lifted from or lowered to the paper,

substantially as deseribed.
Signed by mein New York city this S8th d‘ly
of January, 1894,
-~ JAMES HART ROBERTSO\T
In presence of—
- THOMAS EWING, Jr.,
S AMUEL W. BALCH.
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