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- rollers, and their appendages.

sponding parts in the several figures.
. In this telegraph an instrument isemployed

e
-
-

UN1TED STATES PATENT OFFICE.

A. J. PARTRIDGE, OF SOUTHBRIDGE, MASSACHUSETTS.

IMPROVEMENT IN ELECTRO-MAGNETIC PRINTING-TELEGRAPHS.,
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‘Specification forming part of Letters Patent No. 14,731, dated April 22, 1856.

To all whom it may concern: |
Be it known that I, ALBERT J. PARTRIDGE,
of Southbridge, in the county of Worcester and

State of Massachusetts, have invented an I'm-
proved Ilectro-Magnetic Printing-Telegraph ;

and.l.do hereby declare that the following is
a full, clear, and exact description of the same,
reference being had tothe accompanying draw-

ings, forming part of this specification, in _ |
| | - ' | stationary horizontal circular key-board, H,

which— _ | .

Figure 1 is a plan view of the instrument
employed at every station for the transmission
and receipt of communications. Figs, 2 and 3
are opposite-side views of the same. Fig. 4
1S & section of the composing part of the in-
Fig. 5 1is a detached view of ihe
feed-rollers for moving the paper, the type
Fig. 6 1is an un-
der-side view of what I call the “circuit-break-
er.” o o | |

Similar letters of reference indicate corre-

at every station, which is,both a composing

and printing instrument, and is capable of re-

ceiving communications without printing, and

also of making a copy at the station from

which the communication is sent. The sev-
eral instruments of the line are connected by
a circuit composed of a single conducting-wire

operation of the telegraph.

i

ries' a large spur-wheel, @2, gearing with a

smaller” wheel, @/, on the type-wheel shaft.
The shaft ¢ also carries a bevel-toothed wheel,
¢’y which gears with a smaller bevel-wheel, /7,
on a horizontal shaft, f, which carries a larger
bevel-wheel, /7, gearing with a small bevel-

wheel, /', on a vertical shaft, &, which carries

a revolving disk, G, of wood or non-conduct-
ing material, which occnpies the center of a

which is supported .on a stand, H H H’, on
the front part of the base A. -~
The relative sizes of the bevel-wheels are
such as to cause the disk G’ to receive exactly
the same number of revolutions as the type-
wheel, and this causes an indicator or pointer,
g, attached to the upper side of the said disk,

always to point to a letter or sign of .a fixed

alphabet on the key-board, corresponding to
that type of the type-wheel which is in a posi-
tion to print on a strip of paper, which passes

{ through a pair of feed-rollers, & %, (see Figs. 2

-and the ground. A description of one of these
istraments will suffice to explain the whole

and 5,) the said alphabet on the key-board cor-
responding of course with the alphabet on the
type-wheel. S -

- Thedisk G’, which, from the duty it performs,
may be termed the ¢ circuit-bréaker,” is pro-
vided on its under surface with a series of teeth
or projections, ¢ ¢, of metal or other durable
material, arranged in a circle concentrie to its
axis and corresponding in number with the
types on-the type-wheel. Ungder this circuit-

| breaker there are arranged two pieces of wire,

‘A is a wooden base which carries the sev-
eral ‘parts of the instrument. On the back
partof this base is erected a framing, BBCD, -

whieh coiitains the bearings for the horizontal

shaft 1 of the type-wheel E’/, and also the
~ bearings for the horizontal shaft ' of the

barrel F‘, round which is wound a cord, g,

from which is suspended a weight which serves

to set the shaft F in motion to transmit mo-

tion to the type-wheel and the key-board sys-

tem. -

Motion is transmitted from the shaft F,

which may be termed the ¢“main shaft” to the
type-wheel shaft by means of.a large spur-

wheel, a/, on the sald main shaft, gearing with

a smaller wheel, ', on a shaft, b, which shaft

carries a large spur-wheel, b/, gearing with a
smaller wheel,-¢/,-on a shaft, ¢, which shaft

t%'y which form portions of the circuit. These
are shown in Figs. 1, 2, and 4, in the former

of which figures the key-board is broken away
.to show them. The end of the piece of wire 7

stands in such a position that every tooth e
of the circuit-breaker, in passing it, will spring

it down and out.of contact with the end of the -

piece ¢/, which lies across it, and thus break the
circuit ; but as the teeth severally pass the

point of the-said piece of wire ¢ the said point

springs up into the spaces between them, and
the wire is thereby allowed to come into con-

tact with-the wire ¢/ and thus close the cireuit

again. In this way the circuit is broken and
closed as many times. during the revolution of
the type-wheel as there are typesin the same.
By thus breaking and eclosing the circuit at

. | the instrument at the station from which the -
carries a large spur-wheel, ¢’/, gearing with a | communication is being sent the movement of
smaller wheel, d’, on a shaft, d, which shaft car- | the type-wheel of the instrument or instrn-
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‘ments at the receiving station or stations is en-
abled to be controlled, so as to preserve at all
times a proper relation to the key-board sys-
tem of the instrument which is sending, by

means of an escapement applied to the type-
- wheel shaft or shafts of the former instrument
or instruments, the wheel j of the said escape-

ment (see Figs. 1 and 3) being on the said

shaft, and the verge j/ being attached to the
armature j” (see Fig. 3) of a helical magnet,
T I, which magnet is always in the eireuit. -

It will be readily understood that, the escape-

ment-wheel having the same number of teeth
as the number of types on the wheel, the open-
ing and closing of the circuit by the. circuit-

breaker of the sending-instrument, actingupon

the armature j// of each receiving-instrument,

in connection with a spring, j*/, applied to the

‘armature, will govern the action of the escape-

ment and thus cause the sending and receiv-

ine instruments to operate in unison, each be-
ing kept in operation by the weight and cord
applied to its barrel I, | |

“The escapement of the sending-instroment
is never in operation, the verge j’ being thrown
out of gear with the escapement-wheel by mov-
ing a sliding rod, k, to which it and the arma-
tare 4/ are attached. —

In the drawings the verge is shown out of

operation. o

The operations of forcing the paper in con-
~ taect with the type-wheel to receive the impres-
sion, and of moving the feed-rollers % k to feed
the paper to give the necessary spaces between
the letters or signs, are performed through the
movements of an armature, !, which is sus-
pended on a center, I/, to vibrate between the
poles of a helical magnet, J J, and thoseof a
magnet, K K, the said armature forming one

arm of & lever of the first order, the opposite .

arm, I’’, of which carries a spring-pawi, #/, en-
gaging with a ratchet-wheel, 1, on one of_the
feed-rollers and carrying a pad, m, which is
capable of pressing the paper against thattype
which is in the proper position to print.
The above armature is entirely distinet from
the circuit. ; S
The helical magnets J J and K K are in

two distinct branches of the circuit, the said |

branches both starting from a brass pillar, P,

which forms a part of the main eircuit and is

connected by a wire, 17, with the magnet I,
‘which magnet is connected with the wire ¢, and
through the said wire i and the wire ¢’ and the

connections of the latter wire, hereinafter de--
scribed, communicates with the pin p, to which.

the line-wire connects. C
Thebranch cirenits, passing through the mag-

nets J J and K K, unite again at the pin p'y
whichisconnected by the line-wire with theop-

posite pole of the battery to the pin p, and, ac-
cording to whether the current passes through
the magnet J J or that K K, either is ac-
tive. The current, except at the time that one
of the keys g g on the key-board is depressed,

- passes through the magnet J J, and hence at

| wheel shaft.

that time the armature ! is attracted toward
that magnet, as is shown in Fig. 2, but byde- = -
pressing any one of the keys qgqupoun the key-
board the currentischanged,in a manner th:t‘ L
the circuit containing the magnet K K, which
causes the armature to be drawn toward thag: =~
magnet and causes the pad m of the armature- -
lever I’ to force the paper agaiust the type- . =
wheel, as shown in Fig. 4, with sufficient foree - -
to receive an impression therefrom, the type - -
Deing inked to produce the impression by- -
means of an inking-roller, », which revolvesin
contact with it, the said roller being sapplied =
‘with ink from a roller, v/, which rotates inam . -
‘ink-trough, »"’. L
The above change of current is only instan- .
taneous, it' being immediately changed again -

will be presently described, to the branch

to the other branch of the circuit containing

the magnet J J, which causes the armatureto -
be drawn from the magnet K K toward J J,
thus causing the pad mto be thrown away from -
‘the paper, and.causing the pawl«/ to act on -
the ratchet-wheel n and turn the feed-rollers . .
far enough to move the paper to a proper po- = .

sition to receive the next impression.

The arrangement for changing the circnit :
| from one magnet to the other and the manner -
in which itisoperated by the depression of the =~

keys on the key-board of the sending-instra-

ment will now be described. )
It has already been stated that

the pillar P and the pin p’.

t the division
or branching of the circuit-takes place between -

To the pillar P is pivoted a metal arm, s, .'

[ which has a T-shaped extremity, which isea-
pable by a slight vibrating movement of enter-~
1ing a slit in either of two small brass blocks, -

s' s', which are secured to a slab, L, of ivory
or some insulating material, bolted to the fram-

ing of the instrument. To theblocks s’ is con- -

nected a wire, ¢/, which leadsalong one side of - o
the slab L and down through a hole, 7/, in the . -

base A, and then across to a pin, %/, secured
in thebase, and from thence up througha hole,
', to the helix of the magnet J J ; and to the
block s is connected a wire, t'/, which passes =
through a hole, v", in the base, and thea .
across to a pin, ", secured in the base near = -
‘the pin ', and from thence up througha hole,

w', to connect with the helix of the magnet,

K K. R

The arm s, which may be termed the “cireait- .
changer,”isfitted onitsunderside withanivory =~
‘tongue to enter a groove in the loose portion -
x of a 'Clﬂtﬁh, .’17'(0’, which is fitted to the typeo- ;-
The two parts of this clutchare =
constructed with inclined teeth, like rag-
wheels, so that if the loose portion x wereto -
tarn independently of the shaft, in contact -
with the piece &/, which is fixed to the shaft, = ...
it would receive a movement Iongitadinallyto - ..

the shaft. The loose piece x of the clutch hu
a very light spiral spring, =", applied to :.. -
it in such a way as to exert just enough force .

‘upon it to hold it in contact with the piece % ..
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but to produce as little friction as possible be-
tween them, and it carries-a small fly-wheel,
2", the momentum of which is sufficient to
eanse fo continue its revolution a short dis-

tance after the type-wheel shaft is suddenly
arrested, as itisby the depression of one of the |

keys ¢ q, as will be presently deseribed. While
the revolution of the type-wheel continues un-

~ interruptedly,or with only suchslightinterrup-

tionsasare produced by theaction ofthe escape-
ment, thereis no perceptible movement of the
biece z of the clutch along the shaft, and the
- spring x,” holding the said piece x elosely en-
gaged .with the piece x,’ causes the circuit-

-~ changer to remain in contact with the block s’;

but when the type-wheel shaft is'suddenly aud

~ positively arrested by the depressionof a key- -

- lever the loose part of the cluteh by the con-
tinuance of its revolution moves far enough
along the shaft to move the circuit-changer
into the slit in the block ¢, thus, without
‘breaking the circuit, changing or transferring
it from the magnet J Jtothe magnet K K, and

effecting the printing and feeding movement -

of the paper; but this change of circuitis only
momentary, for as soon as “the momentum of
- the fly-wheel 2'// is spent the spring 2’/ forces
~ back ‘the part.x of the clutch and returns the
‘circnit-changer to the block s/.
- The finger-keys.q ¢ on the key- board are all
arranged radially round the circuit-breaker
G/, eachbeing a lever of the first order, with a
Lnob onthe outerextremity protrudin 81 throu gh
the top of thekey-board, and aspring, ¢/, placed
~under the knob to hold it ap. The knobe have

inscribed upon them an alphabet correspond-.

‘ing to the alphabet of letters end signs on the
type-wheel.

On the undersideof the circuit-breaker there
isa projection, ¢/. (Shownin Fig. 6, which isan

Inverted plan of it detached from the mechme, |

and shown also in Figs. 2 and4) This projec-

tion forms part of a metal bar, ¢, which is se-
cured to the wooden disk. The operator, by
depressingthe knob of either of the key-levers
with his finger, throws up the inner end of
that lever, as shown i Fig, 4, to such a posi-
tion that the revolution of the cireuit-breaker
will bring the projection e in contact with it,

and thus cause the circuit-breaker to be ar-
rested. The arrest of the circuit-breaker of
the sending-ifistrument stops the operation of
~the whole of that instrument, and also pre-
vents the action of the eeca-pement of the re-
ceiving -instrument, and consgequently stops
that instrament also and thus causes the
change of circuit to take place, in the manner
before described, through the momentum of
the wheel &'/ aetmg on the cluteh.

The arrangement of tbhe keys is such that | from this magnet to the pin p’, where the other o

any key of the’ sending: instrument stope the
type-wheel of the receiving-instrument in such -

a position that the type corresponding to the |

letter or sign marked on that key is in a posi-
tion to-print. The depression of the key only |
requires to be momentary, and as soon as the

]i'nou 1e released the seﬁdlngllnstrutnent com-
-mences its. operation again,-and the circuit-
breaker of the sending- 1nstrument sets the

escapement of the receiving-instrament in -
operation again. It should be observed that
when the stoppage of: the circuit- breaker

takes place the point of the wire ¢+ must be be-

tween two of the teein e, s0 a8 to stop witha
closed circuit. It may be here remarked that

the armature ! is held steady during the open-
ing and closing of the circuit consequent upon

the action of the teeth e ¢ upon the wire 7 by

the weight of the printing-arm 7 attached to
it, which holds it up toward the magnetJ J un-

til the circuit is changed to the magnet K K.

In order to prevent concussion and liability
to breakage of the instrument, which might
| otherwise result from the eudden stoppage, a .

spring-cluteh, ¥ ¥/, is employed fo drive the

shaft ¢, one part being fast to the wheel ¢/,

which is loose on the sheft and the other be-
ing attached to the shaft so as to be capable
of sliding thereon without turning. Instead
of this clutch a ratchet and spring-pawl may

be employed on this shaft to act before the

weight in startmrr the mstrument after a dead
stop. .

A swnal key, M, is apphed to the metru- _'
ment represented m the drawings.
1s not absolutely necessary, but it may be em-
ployed for the convenience of ¢ calling” and
‘“answering ”and forothersignals, tosave time.
An alph%bet may. be used for this key, if de

sired.

Those connectlone of the circuit througheut

the instrument which have not been before de-

seribed will now bé explained’ before explain-

ing the operatlon of the telegraph.

To the pin p, where the line-wire couﬁecte

1is connected a wire, 7, running under the base - |
A, first to the fixed pin 10, which serves, when*_
desn'ed to conduet the cu'cmt through the sig-
nal- Ley and from thence to the former of two
pins, 8 9, which are connected by a movable
‘metal button, 9.  From the latter pin two
wires, 1011, bra.nch off, the former connecting
with the wire i, and the latter connecting first
with the stand of the signal-key and next with

the first of two pins, 13 14, which two pins,

when the verge is in operatlon, are connected

by a metal button, {, attached to the rod k,

which carries the verge, but which, when the

verge 1s thrown out of operation, are discon-
nected. The wire ¢/ connects with the wire 1,

“as before described, except when the circuit is

broken by the aetwn of the circuit-breaker,and

the wire 2 connects with a wire, 15, Whlch con-
nects with the pin 14. From the pin 14 a wire,
16, connects with the helix of the magnet I,

connection of the line-wire is- made The con-

nections have been before described, except' -
that there is a button, %, by which the pms n
' may be connected or disconnected.

The modus operandi will now be explamed

" To send a message the buttons y and w are

This key
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both closed and the verge disconnected, which
opens the button ¢.
sending- instrument is as follows, supposing
- the pin p to be connected with the positive

pole of the battery: It passes along the wire |
strament is arranged as above described, ex-

“cept that the buatton % is closed to connect the-
points o «#//, and the communication is read
off from the mdlcator g and alphabet 3urr0und
ing the circuit-changer. S
- 1 will here state that instead of arrangmg’_ .

‘the-axes of the feed-rollers perpendicularly to

7 to the mn 8, throungh the button g, pin 9,

wires 10 ' 2 15, to the pin 14; thence Ly the_

wire 16 to one end of the coil of the maguet 1
I, through this coil, which it leaves by the wire
17 arriving at the pillar P2, from whence it
passes through ‘the cireuit - channer 8 to the
block -s/. It then passes along thto_ngh the

wire ¢’ and magnet J J to the pin p’. The but-

_.ton w 1S only closed in sending to prevent the
* iaction of the cirenit-changer s operating the

armature [; but if a copy is required to be
taken, the button uisopened and the magnets

Jdd a,nd KK act the same as in the receiving-

mstrument

To receufea,prmted communication, the but-
ton 1 y is closed and % opened, and. the verge

thrown into operation,-which closes the button
t. 'The button #, when closed, allows the but-.

ton y to be opened to cut the ‘wires i ¢/ out- of

‘eircuit, if desired, In that case-the screw 2
of the sngml key should be screwed up so that
the circuit - will be made from t_he_ point 10

The circuit through the

this magnet has been already described. |
Lo receive a copy without printing, ths in-

the axis of the type-wheel, as deseribed, they

may be arran ged parallel, which would not re- - .

quire sonice a degree of accuracy.

- Having thus fully described my mventmn, -
L will proceed to state WhaLIclalm and deslre -
to secure by Letters Patent: |

The within-described method ot operatmg

'the circult-changer s to change the circait by

means of the clutch & & and fly-wheel z*/ at-
tached to the loose part thereof. .

' ALBERT J. PARTRIDGE

~ \Witnesses:
JOHN INDWARDS,
DANIEL 1 BAOON

“through the signal-key to the point 13, thence: .
through the button ¢ to the point 14, and onto
the magnet I1. The course of the circnit from
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