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UNITED STATES PATENT OFFICE.

EDWARD ALFRED COWPER, OF WESTMINSTER, COUNTY - OF
ENGLAND, ASSIGNOR TO BRENT GOOD, OF NEW YORK,

MIDDLESEX
N. Y.

- ELECTRIC TELEGRAPH.

SPECIFICATION forming part of Letters Patent Nb.

Application filed Angust 7, 188G. Serial No, 210,467,

Zo all whom it may concern:

Be it known that I, EDWARD ALFRED |

COWPER, a subject of the Queen of Great Brit.
ain, residing at Westminster, in the county of
Middlesex, England, haveinvented a new and
useful Improvement in Electrie. Telegraphs,
(for which I have received ILetters Patent in
¥ngland, No. 1,242, dated March 28, 1879;)
and I do hereby declare that the following is
a full description of the same. | _
My invention relates to the method of trans-
mitting telegraphic signals for which Letters
Patent for Great Britain were granted to me

on the 15th of June, 1878, No. 2,385. Ac-

cording to this method the movements of a
pen or style at the sending - station were
(aused to introduce varying resistances into

two electric circuits connected with the re-

ceiving-station, so that the varying currents
in acting upon two electro - magnets at the
latter station caused these to impart move-
ments in two directions at an angle to each

other to the receiving pen or style, whereby
+ produce the writing or
characters produced by the sending-pen. |

According to my present i nvention, instead

of making the movements of the style or pen

Introduce varying resistances into the line. |
circuit,I cause them to produce greater or less
8trength of current by bringing into the cir- |
cuit a greater or less number of battery-cells
or parts thereof, as illustrated in Fig. 12; or,

instead of employing the direct currents from
the batteries or other.sources of electricity, I.
employ for the line-cireuit induced currents
varied in strength by the movements of the
8tyle or pen, for which purpose it may be con-
nected toifon coressliding longitu dinally with- |
In solenoids, or to solenoids sliding over fixed
cores. _The variation in the strength of cur-

_fected by combining various numbers of bat-

45

rents sent into the line-circuit may also be ef- ,

tery cells with various resistances in the fol. |

lowing manner: The contact-bars worked by
the sending pen or style, besides passing over
successive plates connected through varions

resistances to the line - wire, as described in
the specification referred to, also pass over
saccessive plates respectively connected to va-

made to slide in guides and have two
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rious numbers of battery-cells, these two sets
of plates being so arranged thatat the one ex-
treme of its stroke the contact-bar makes con-
pection from the smallest number of cells to
the greatest resistance,and conversely,as illus-
trated in Fig. 13. Each contact-bar may be 55
projec-
tions on its under side, one sliding over a se}
of contact-plates connected to the resistance-
coils and the other projection sliding’ over a .
set of contact-plates connected to the.battery-: 6o
cells, and the pencil being connected to each ™
by a connecting-rod, so that asg the -operator
writes battery-cells are added and resistance-
coils left out of the circuit when greater power
is wanted, or battery-cells are left out and re-
Sistance-coils are taken into the circuit when
less power is wanted. In the arrangement
described in the specification referred to the
receiving-pen was connected by-a system of
threads or wires to two horizontal soft-iron 7o
cores or bars mounted on axes within fixed
coils, through which the varying currents were
passed, and situated between the poles of fixed
magnets; or the varying currents were passed
through the coils of fixed electro-magnets, so
that the varying movements of the said cores
or bars were imparted through the threads to
the pen. . . * |
According to one of my present improve-
ments I employ, in place of this arrangement, 8o
a single movable soft-iron bar, tube, or needle,
which is connected directly to and i8 in line
with or parallel to the pen or style, being sus-
pendesl between two fixed electro-maguets, or
two sefs of such magnets;, situated at arightor 83
other angle to each other, through the coils of
which electro-magnets the varying currents of
the two circuits are made to pass. The needle
being connected totwo springsacting uponitin
opposite directions-to those in which the two

50

75

90
varying currents passing through the one mag-
net or set of magnets will produce varying
movements ia the one direction in the needle,
while the varying currents passed th rough the g3
other magnet or set-of magnets will produce
varying motions: in the other direction at a
right or other angle to the first, and these mo- .

8ets of magnets act upon it, it will be seen that



20 needle or separate needles to which the pen 18

'_"_59'

o - 65 character transmitted,the spring raises the pen

. ingeach word or ¢ch

Q

. tionsbeing imparted directly to the pen orstyle
- will canse this to reproduce the characters
o Writ-teﬂ by the Een’ding-.peh.; R
. The suspension of the needle, so as toenable
~ 5 it to move in every direction, may either be
~ effected by resting it on a point or on a uni-
 versal joint at any part of its length, or it may |
 be suspended from a spring or from a flexible
~thread or wire. It may be either rigidly fixed
10 to the pen or style, or the latter may be sup-
~ ported independently of the needle, and be so
~ connected thereto that the pen is caused tore-
produce the motions of the needle in a more
-~ or less magnified manuner. - - . C
15 In order torender the cores of the fixed elec-
-7 tro-magnets a- Sensitive as possible to slight-
~ variations in the current, I make them of bun-
“dles of fine wires or thin plates in a manner:
- well known. Instead of employing aseparate

. " connected, the pen itself may be pivoted or
 suspended vertically over the paper and have
fixed on it a piece of iron exposed to the vary-
. ing attraction of electro-magnets in the two di-
25 rections, acting in opposition to springs pull-
- ing it in the opposite directions.  The elas-
. _ticity of tlie pen itself or the needle which car-
© ries it may serve instead. of such springs. .

-.In order that the pen when it is pivoted may .
30 more easily traveise the surface of the paper,
- it is of advantage to give the paper at the
- place where the pen moves over.it a concave’
- form coinciding nearly with the circular path
- in which the pen moves round its pivot. - For
- 35 this purpose I pass the paper under a bent

plate with a hole through it of sufficient-size

- to allow of the largest excursions of the pen,

- the bend of the plate giving the paper a cer-
. tain amount of concave curvature at the place |
40 where the pen movesoverit. =~ - o

.. .

~ Inordertosecure the pentotherods, strings,
‘needle, or bar which gives it motion, T insert.|
its lower end in a light spring-clip, so that it
~ can be readily withdrawn therefrom when re-
45 quired, but is firmly held thereby when in use.
~ This clip may be made as a hole br slot in a
light spring admitting of a small amount of
~ vertical motion, so as to allow the pen to give
- to inequalities of the paper. o
According to another improvement which
~ has for its object toraise the pen from the pa-
- perwhen it,ceasesto write,and which isapplica-
ble either to the above-described arrangement
~ orto that described in the specification of my.
- ™ gs previous patent, I apply to the pen or style a
" spring acted on by an electro magunet or mag-
~nets,through the coils of which the currents of
- the'two circuits are made. to pass, so that on
- _ the passing of such currents the penis allowed
- 60 to descend by the action of the electro-mag-
" net8.in opposition to the spring, 80 as to come
~ in contact with the paper strip, while when
- the currents are caused to cease,by raising the |
'sending-pen on the completion of the word or

7 out of contact with-the paper, thereby caus-
aracter transmitted to be’
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telegraphic signals _
_separate electrical circuits; o
dent that by the application of the well-known ..

' 1X cuit may be used -
for the purpose; also, that instead of using the 75— -
currents’ from the line wire or wires direct, R
these may be made to operate relays at the - =
receiving-inst-rumentﬁina._iwell-klmwn manner. . .

a single line-wire may be arranged to convey:
| only positive impulses from one of the contact-.
rods of the sending-pen to excite one of the
electro-magnets of the receiving-pen, the same -

ing-pen to the other electro-magnet of the re-.
‘ceiving-pen; or, according toa known method, -
depending on the correspondence of vibrations

‘impulses only from one of the barsof thesend- -
~ Althoug

- | employed 1in .
stood that electricity from other sources—such =
as .that’ produced by magneto-electric ordy-. -

 Referri

structed ac
‘@ 18 the gl

1 f f are the
| essary resistance
the magnets, the pen _ othose =~
' o threads f' £/ f* f*.f°f* the last -
two of which are attached to the post f*. ¢gis =~
129 -

springs by the
the traveling sl
driven b
the paper in the sending-instrument. 1he
sending apparatus shown is similar in its con--
struction to that described in my former speci-
fication,above referred to.

through wires fixed t

- '!I.

"

. .
(]

oining it, as in ordinary writing.

“but it will be evi-

‘s duplex’’ system a single cir

written separate. from the other or others ad f " S
| Joining 1t, a ry wribll e
1™ 1 have described my method of transmitting 70 -
as being worked by two.. -.

For example, by rapid alternations of current, - FRRE

wire being arranged to convey only negative

impulses from the other contact-rod of the send--

of tuning forks or springs, each of the two
electro-magnets may be made to receive the.

h in 't"hef-"aab'b‘ée_ ."déScrilif,ion I'_h'mra].._:__;._l'  |

réferred* to batteries as the source of electricity

in the apparatus, it is to be under:

95

namo-electric machines—may be applied to =

operate, as.set forth.,

ng to the dra

wmgs,Flgurel ISﬁplan,

and Fig.

by a spring.
ing a. central h > wh ,
plug of cork or othersuitable material, ¢. The

the cork plug with safficient- friction to sup-.
tain them in their proper position on the pen;

_ e

being connected to those -

-

ip of paper upon which the 125

message is written by the siphon-pen. Itis
y clock-work or other- suitable me- ~ -

means at a uniform relative speed to .~

The .

- 130

chanical

“Thecurrentsfrom. o
the two batteries, instead of being conveyed

¢ the connecting-rods at-

placed ab fj. : 1 -; .

Fair == - - " -
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| pen a fits into a central hole in the plugc,and N
1its lower end projects a short distance below - -
the said plug. The pen may fit the holein -~ -
| ith , o -
port the weight of the plug and disk and re- -~

or the pen may be a loose fit in the hole and
‘be retained in position by wazx or any suitabl '
cement. ‘d e are electro-magnets 3 :
| right- angles to each other, each capable of -~
‘moving the pen by attracting the disk: b, which =~
‘aets as an armature.to both. - Each of these ~ -
‘magnetsisconnected with oneof theline-wires. ol
fine springs, which supply the nec- 120
to the pen against the pullof - =~ °

00
2 an elévation, of an instrument con- .
cording to my present invention. - .
ass siphon receiving-pen .suspended =~ - .
b is a thin disk of soft iron hav: .
ole, into which is inserted a 105"



353,541 - 4

‘tached to the pencll are conveyed fto the
springs A’ A? which 'bear upon the ends of
the said connectmg rods, respectively. A%A‘
are small portions of insulating material—
5 such as wood or vulcanite. The resistance-
coils are formed of long continuous wires
wound on -long bobbins A, Fig. 2. Connec-
tions are made by other shorb wires, 7, from
the long ends or tails % of the contact- -plates

10 to-loops %, formed on the said continuous wires .

and pro;ecblng at the suitable intervals.
Fig. 3 is an elévation, and Fig. 4 a plan, of
another form of the armature attached to the
- pen. [ is a piece of thin soft sheet-iron the
15 lower end of which is bent to the form of a
right angle, and presents one of two flat faces |
to-each of the magnets o p! Above the flat

faces is a shank, m, of a trough-like section,

in the hollow of which the pen can be placed.
At thetopof theshank m is a hole, into which
is inserted the end of the fine Sprmg, which
- supportsthewhole. Atthebottomisaspring-
clip, fo hold the pen in pasition, and near the
top the pen is steadied in the trough-like

20

internal diameter to

ride of the needle and "projects out through
another hole a: the lower extremity of the
same. The shorterleg of the siphon dips into 7¢
the ink-reservoir w. 2’ a*are stationary coils

of wire surrounding the needle u, of sufficient
permit the required
amount of motion ofthe needle. A current pass-
ing thmugh these coils magnetizes the needles. 7
¥y ¥ y area set of stationary bar electro-mag-
nets, which,.-being in one eircuit, always act to-
gether. Their polesaresoar mnged that wher
the needle 18 polarized they all unite to deflect
the needle te an inclined position m the plane 8¢
in which they are placed. zz 2.2 are a sefi of -
magnets preersel y similar in their arrange-

ment and action, placed in a plane at right

angles to the plane of the first set,and produc-
ing a deflection of the needle in their own 85

-plane. ffaresprings. fff’f"f’fa.;uethreads

to give the necessary resistance to the needle,
against the pull of the magunets,-as in Figs. 1
and 2. The one setof stalmna:y magnets, Yy
vy ¥, are connected to one line-wire, and the

Qo
other set, 2 z 2’ 2/, to the other, whlle a local -
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30

35

40

435

50

K

6o

65

‘as 1n that last described. Thelower end isin

per edge of which two narrow stripsortongues

.pull of the macrnets

jecting into the interior of the needle throngh

shank by a ring of wire orstring or by cement. |

Fig. 5 is an elevation, 4nd Fig. 6 a plan, of
another modification of the armature, the ma- |
terial and the form of the shank being the same

this case formed into a cylinder, from the up-

project inward and downward, forming to- |
gether a pair of clips to hold the pen in the |
axis of the eylinder. The shank is bent or
cranked just above the cylinder into the line
of the pen.

Fig. 7 is an elevation, and Fig. 8 a plan
drawn to an enlarged scale of another form of
armature,differing from those above deseribed
in having no shank, being supported solely by
its attachment to the pen. 'This eonsists of a
strip of sheet-iron bent into a cylinder, one
end of the strip being extended inward toward
the axis of the cylmdel where 1t is- bent to
form a trough-like recess, r, into which recess
the pen is pressed by a spmuﬂ' tongue or clip,
8, projecting upward from the lower edge of
the cylinder. In this case the pen .ifself is
hung to the suspending-spring above, and the
pressure of the clip is sufficient to sustain the
welight of the light armature. In each of the
cases above described threads and springs simi-
lar to those shown in Figs. 1 and 2, or other
convenient means, are employed to 'resist the |

Another method of carrying out my inven-
tion is shown in Figs. 9 and 10. In this ar-
rangement the sxphon -pen ¢ is held by a bar
of soft iron, %, of a tubular section, which I
call the “need]e ' pis a fixed bracket pro-

a hole in the side thereof, and having a small
hollow at its extremity to receive asteel point
fixed in the axis of the needle. The needle
thus supported is free to vibratein any direc-
tion, and to move with it the penf, which has |
its lonrrer leg passed in through a ho,le in the |

battery is connected to the needle-coils " °to

keep the needie constantly magnetized, as in
one method of working the two- needle instru-
ment constructed according to the specifica-
tion above referred to. As will be seen in
Fig. 9, the paper g is inade to pass under 2
curved plate, ¢', 80 as to present to the pen a
surface approximately corresponding to the
arc 1n whichthe point of the pen moves. An-
other modification of the arrangement last de- -
scribed consists of a permanently-mnagnetized

steel needle 1n place of that. of soft iron, 1n

which case the coils and the local battery are
noyg requued or the magnetism may be in- 103

duced in the necdle by StI‘Ollﬂ‘ permanent mag-
nets in c¢lose proximity to 1t

Fig. 11 is an elevation of the mechanism for
raising the pen from the paper, and 1s de-
scribed as follows: B is a light spring which
partly supports the weight of the pen a, al-
lowing 1t to bear upon the paper with the
requisite amount of pressure for writing. C
is a stronger spring, capable of lifting the
spring B and the whole weight of the pen by
means of the conneciing-thread D. Eisanar-
mature attached to the spring C. and capable
of being attracted by the electro-magnet F
when a current is passing around either of the
two coils with which the latter is wound.. The
ends of the said two colls are so counected
that each is in the circuit of one of the two
currents which flow through the line wire or
wires when the pen is writing: 1t will be seen
that as long as the pen is moving in the act of 125

95

115

| writing the electro- magnet F will hold down

the armature E and the spring C, causing the
thread D to hang sluck and in{)perativje; but
as soon as the currents cease to flow through
the line-wires, and consequently through the
coils of the electro- magnet I, the latter will
release the armature E and the spring C, which
latter will rise, and by the tension 'of the
thread D will 1ift the pen off the paper. The

132

1CO

IIO

120
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- discontinuance of the currents and consequent
- lifting of the pen may be effected by the lift-

* ing of the pencil by the operator, lifting the

contact-rods off the contact- plates and so

5 stopping all currents; or it may be done by a
‘8witch or other contact-breaker, . . =

.. In Fig. 12, G indicates a, number .o't_"._’c:IOnta:ct-_{
- plates, over which the contact-pieces, pressed

- thereon by a spring, move, and the contact-

- 10 plates G are connected, as shown, to a series

of battery-cells, H. .
- It will be seen that as the contact-pieces are

- moved. by the action of the stylus to and fro

_ over the contact-plates the strength of the cur-

‘15 rent will ‘be varied by bringing into the cir-
~cutt a less or greater number of the battery- |

- ecells H, L e |
- " InFig. 13 the contact-plates are indicated
- by G G'; the plates G being connected to the
20 batteries H by wires ¢, and the plates G’ by
~ wires ¢’ having resistance-coils. . When the

- contact-piece has moved onto the first plate G,

- all the battery-cells are then in circuit with-
out any resistance-coils. 'When the contact-

25 piece has moved onto the next contact-plate |
Gf’,_ the samne number of cells are still in cir-
- - cult with one resistance coil. Moved onto the |

~ Dexb contact-plate G all the battery-cells but
the first one will be in cirenit. Moved onto

- 30 the next contact-plate G, (the fourth plate,) |

the same number of cells as the last will be j n

- cirenit, but through a resistance-coil, the first |

~ cell and resistance-coil being cut out entirely,

35 resistance-coil in.

- and soon down toone cell of battery with the

-+ 01T am aware Of -Patent N O- .Soi 452,{1,1](1“?113‘3
. 18 therein shown ,alld’described 18 hereby dis-

.~ Having thus -déscribed m.y-iﬁveniimi; w-haﬁ'I-
40 claim, and desire to secure by Letters Patent,

j: 53—'. T

- 1, The com'binb.l"'iﬁn,-wil-h two-electro-mag-' |

. nets placed at an angle to each other, of a lat-

- erally-movable armature-carrier pivoted or
- 45 supported between said electro-magnets, sub- -

- stantially as described. -

-2, The combination, with two elcetro-mag- |
~nets placed at an angle to each other, of anar- |
. mature-carrier pivoted or supported between
50 8aid electro-magnets, and a pen or stylus con-
 nected with said earrier, substantially as de-

- seribed,

R 5f".j_e_'_ral'ly'-"movablef armatare - carrier pivoted or

. supported between said electro-magnets and |

-~ substantially as deseribed. @~ = _
. 4. The combination, with two electro-mag-
- 60 nets placed at an angle to each other, of an

provided with an armature common to both,

- armature-carrier pivoted or supported be- | KE, -
- tween said electro-magnets and provided on | Both of 17 Gracechurch St., London, EC S

provided at its lower end.

~deseribed.. ..~ o L]
- 8. The combination, with the receiving-sty-  , -
lus, of a curved perforated plate under which. =~
‘the paper is arranged to pass, whereby a sur- 8¢ - o
face approximately corresponding to theare .~ -
in which the point of the pen moves is pre-
sented to the pen, substantially as deseribed.
9. The combination,  with the receiving-
stylus laterally movable in:any"direction, of 8

8. The comb:i.n'at;ién','_.with-“tﬁdlélectro;-:mégf_
. nets placed at an angle to each other, of a lat-

its lower end with a pen or stylus, substan- =~ -~
tially ad deseribed. -~ T
~ 8. The combination, with two electro-mag- 65
nets placed at an angle to each other,.of an~ =
armdture-carrier supported by a spring and =
e its. vith.a pen orstylus, -
| substantiaily as deseribed. -~ . . o
~ 6. The combination, withasiphon receiving- v0 .
peu suspended by a spring, of an armature EEER
carried by said pen, substantially asdesecribed. -
. 7. The combination, with contact-plates, of R
-a sending-stylus, contact-muskers, and springs PR D
connected with the circuit and- arranged to 75

bear on said contact-makers, substantially as o

means for lifting the same from the paper

described. o

when the cirenit s broken, substantially as

ratus, substantially as described.

- 11, The combination, with the receiving- . . -

stylus laterally movable in any direction, of g5 -
a spring-armature connected to said stylus o
and arranged to normally lift the latter, ofan
electro-magnet in circuit with the sending ap- o
parabus, and._at-ra'nged,;vhen' e’nergi_’z_edj tOde. SRR ;-;-f:
press the armature, so as to allow the stylus 100
to come into contact with the paper, substan-. -

tially as described.

'12.. The combination, with a movablesend-: =
ing style or tracer, of contact-pieces econ-~ =~
‘nected thereto and to the circuit, and a series 105
‘of contact-plates connected to a series of bat-
-tery-cells, whereby varying numbers of bat- -~ =
| tery-cells ‘may be included in and excluded
from the circuit, substantially as deseribed. - = R
- 13. The combication, with the movable 110
sending style or tracer, of contact-pieces con- =
‘nected thereto and to the circuit, and a series = .
of contact-plates connected to a series of bat- -
| tery-cellsand to aseriesof resistances,whercby .~ -~ .
varylng numbersof battery-cellsand alsovary- 115 @
ing’ resistances are included in or excluded -

from the circuit, substantially as deseribed.

T, J. OsMANS, -
. THOMAS LAKE,

10. The combination, with the reeeiving-

stylus laterally movable in any direction, of go.” =
‘an armature connected thereto, and an elee- =~ =
tro-magnet in circuit with the sending appa- =

. In testimony whereof I bave hereunto sub-. EEEE
scribed my name, S LU R AR
~ ~EDWARD ALFRED COWPER. = S
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