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To all whom it may concern:

Be it known that I, SAMUEL V. ESsIcK, a
citizen of the United States, regiding at Alli-
ance, in the county of Stark and State of Ohio,
nave invented new and useful Improvements
in Printing-Telegrapbs, of which the follow-
1ng 1s a full, clear, and exact deseription, ref-
erence being had to the accompanying draw-
Ings, making part of this specification. |

My Invention relates to certain improve-
ments 1n printing-telegraphs, and more es-
pecially to that form of printing - telegraph
for which I obtained ILetters Patent bearing
date June 19, 1883, and which arc numbered
279,0600; and my present improvements have
reference particularly toanew form of commu-
tator, by which, with each alternate impulse,
I'vreverse the currents on the line and thereby
effect a more perfeet discharge of the line with
cach impulse, and dispense with the necessity
of a commutator for the receiver; also to an
provement of the feed and shipping device
of the paper-carriage, by means of which a
better action is secured.

My present improvements also relate to a
means for inereasing the speed of the said in-
struments by dividing the alphabet, spaces,

&e., on the periphery of the type-wheel into |

Lwo rows Instead of one, as shown in my origi-
nal patent, and by means of which, with the
other parts connected with the same, only one-
half the vibrations of the pallets of the com-
mutator and transmitter are required to re-
volve the cirveunit-breaking arm of the trans-
mitter and type-wheel of the recciver, whiel
arc required to revolve the same, as shown in
my original patent, referred to above; and my

. o
present improvements also further relate to a

means of breaking the circuit at one point
while 16 1s completed at another, by depressing
a key, and causing the eireunit to remain broken
until the key is released and allowed to return
to 1ts normal position, thus securing easc of
operation. |

- In the accompanying drawings, Figure 1 is
a top view of the working portion of the trans-
mitter, showing the escapement-magnets and
the commutator. Tig. 2 is a side elevation of
the same. Iig. 3 iIs an end elevation of the
commutator. Ig. 4 is a top view.showing
the levers of the key-board, the make-and-

break cross-levers ¢ and b, and the male and-

FE50.

Serial No. 178,223, (No motel)

break springse, d, e, f; and g, Tig. 4" is a de-
tached view of the upper end of one of the pins
h. Fig 4" is a detached view showing the con-
tact-points w2 between the bar ¢ and the
body of the transmitting-instrument. Fig. 5

15 a side elevation, and Fig. 6 a top view, of

the receiver.  Fig. 7 is a side elevation of the
paper-carriage with its connecetions and the
type-wheel.  Fig. S is aside view of the type-

wheel. Iig. 9 is an edge view of the type-
wheel.  Fig. 10 is a top view of the paper-car-

riage with its conneections. Fig. 11 is a dia-
gram showing the connection of the transmit-
ter and receiver and the relation of each to
the other. IMig. 12 is a similar view showing
more in detail the transmitter - eircuits, and
IFig. 13 is a vertical section through the trans-
mitter, showing one of the transmitting-keys
and its connections. Ifig. 18*is a detached
view illustrating the operative position of one
of the pins A relative to the corresponding
make-and-break lever K% Fig. 14 is a de-
tached view showing the contact-points be-
Lween the springs ¢ dof the transmitter. . Fig.
15 1s a detached view of a modified arrange-
ment of the type-carrying devices.

A 18 the base-plate of the working part of
the transmitter, abbove which are supported in
the order named plates B, C, and D. Plate A
1S provided with a circular series of perfora-
tions to receive the lower ends of pinsh, whieh
said lower ends project below the plate and
rest each upon the rear end of one of the key-
levers.  The upper ends of these pins % pro-
Ject through perforationsin plate B, the plates
being arranged such distance apart as to ad-
mit of the slight vertical play of pins 7% upon
(lepressing the keys. Between plates B and
D are journaled in a cirenlar series spindles i,
cach carrying a circuit-breaking lever, K
The plate or picce C is a metallic ring inter-
posed between plates B and D and insulated
from the other parts of the transmitter, but
connected with the line-magnets by suitable
wire. This ring C encireles the cireunlar se-
ries of pins 2 and spindles 4, and is provided
near its outer edge with contact-serews 7, one
for each lever I8% the periphery of said ring
U being fitted with a band of hard rubber,
upon which the outer ends of levers K nor-
mally rest. The levers K? are free to move
laterally within certain limits, either into or
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out of contact with their releEOtive contact- |

serews 4. Normally they are out ot contact

therewith, but are moved into contact through

the medium of the pins & whenever the key-
levers are depressed.
to their first position by a circuit-breaking
arm, K’, which is fixed to a shaft, P, having
its bearings in the lower plate, A, and in a
bracket attached to the upper plate. - On the
same shaft are also fixed a toothed wheel, n,
and a pinion, ¢. The former acts in connec-
tion with a pallet, m, to form an escapement

for operating the circuit-breakingarmK'. The

latter is connected with a train of clock-work,

L5

20

25

30

by means of which the shaft P and its connec-

tions are driven, the said clock-work being
actuated by a weight or spring.
The pallet m is formed on or secured to an

“extension of an armature which plays between

the electro-magnets Eand F. These magnets
are supported upon brackets ¢’ ¢, and are
made adjustable with relation to their arma-
ture by means of nuts ¢* ¢° and screws f° fo.
The magnetsare polarized, preferaby by meauns

of a local battery, as shown. They may, how-

ever, be polarized in the ordinary way by
means of strong permaneit magnets. Upon
each core of said magnets is wound two coils.
At the end nearest the armature of the pal-
let is wound a coil of high resistance—e. g.,

from one hundred and filty to two hundred

ohms. This coil is connected with the line,
and through it the line-current passes.
the rear end of each of said cores 1s wound a
coil of low resistance—e. g., about two ohms—
and this coil is connected with a local battery
of about three or four volts. ‘
one magnet is connected with the line-coil of

" the other. So, also, the polarizing coil of one

“magnet is preferably connected with the po-

larizing-coil of the other, and when thus con-

. nected the said polarizing-c¢oils are so wound

15

g0

“or coupled that the current passes in one di- |
rection through the coils of one magnet and in

the opposite direction through the coils of the
opposite magnet, so that when the line-cur-

rent is sent in one direction through the line- '
“coils one magnet is increased in strength, be-

cause it circuiates in the same direction as the

current of the local battery through the po-

larizing-coil of the said magnet, while the

- strength of the other magnet is neutralized,

55
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‘because the line-current flows in a direction

opposite to that of thielocal current as it passes

through the polarizing-coil of the said other
magnet, and thus the alternating currents
which are'sent through the line and through
said line-coil by means of the commutator
hereinafter described, give force to one and

neutralize the force of the other alternately,

and thusimpart vibratory motions,through the

armature I of magnets E F, to the pallet m.

“When the instrument is not in use, the pal-

| Jet m acts as a detent to the clock-work and

keeps it from rotation.

" the commutator above referred to begins to

They are driven back

At

The line-coil of

.C As soon, however, as
a key is depressed and the line-clrcuit closed

act and the pallet m is vibrated, allowing the
toothed wheel n to advance the distance of one
tooth at each half-vibration in a manner well
understood. The commutator is supported
upon a bracket, H, which is mounted on the
plate D. A piece of hard rubber, G, 1s se-

cured to the bracket H for insulating from - |

each other various parts of the commutator.
The chief operating parts of the commuta-
tor, electrically considered, are the parts »
and s, which are mounted on a transverse shaft
of the commutator,bub in such a manner asto
be insulated from each other by way of the
shaft. Thepartsrand s have each two points,

75

0

¢ d and € f’, respectively, which connect
through corresponding points with the screws

v 2 and 10 v, and through said screws, by means

of wires, with the line-coils of the magnets I
IF, and thence with theline. The line-cirenit

85

is-connected on one side, as shown in Fig. 1,

with the vibrating part» by means of a bind-
ing-serew, 7', and a fine wire, 7, and 1t 1s simi-

QO

larly connected on the other side with the vi-
brating part s.

line from the vibrating parts » and s through

the line binding-screws, when the points ¢’ and

¢ thereof rest upon theircorresponding points;
but when the points d" and f* rest upon their

corresponding points, which latter are con-
‘nected with the binding-screws z and y, there

is no such direct connection with the line,and
the only passage for the currentis from screw ¥
to v and irom screw x to w, by way of the cross-
wires shown in dotted lines in Fig. 1. This
will send the current to line in an opposite
direction. - ' | o

- In order

The line-wires running from
the commutator being joined to the binding-
screws v and w, it is evident that the current
from the line-battery will pass directly out to

105

to send alternating currentstoline
for causing, among other things, the vibration

of the pallet m, through the action of the mag- |

nets B F, it is only necessary to cause sueces-

sive reversals of the vibrating parts » and s.
This  is accomplished automatically through
the operation of the pallet.

the other with the vertical lever z, and near

‘the pivoted shaft of said lever, so that the np-

per end thereof receives extended motion by
means of a limited motion of the pallet.  As

this lever is moved backward and forward it .

strikes alternately upon the insulating-pins ¢’

¢ and the similar pins, * ¢°, one of each of

these pairs of pins being connected with T-
shaped downward extensions of the vibrating

parts » and s. These extensions are notched

at their lower ends, and conical-shaped joints

by means of the insulated springs ¢ u, secured
to the plate D. The office of the springs and

joints'is to press the points of -the vibrating
130

partstightly against their corresponding points

IIO

A shaft, «/, is
conneeted ab one end with the pallet m and at

11§ '

20

125

orpivoted pins g’ 2 arepressed into the notches

in either position of the vibrating parts. 1t
will be seen that the reversed positions of the
lever z determine which pair of the points
shall be thrown into contact with the corre-




10

b=

|

o
@

25

39

40

15

50

55

O

365,059 o

sponding pair, and the polarity of the magnets | following the course indicated by the single

I K, due to a reversal of the contacts through
the lever z,will always be such as to cause the

said lever to be moved back in the opposite

direction. Inthis way, so long as the line-cir-
cuit 1s closed, there will be a rapid change of
the polarity in the magnets E F and a conse-
quent rapid vibration of the pallet m.

¢ 1s an angular lever, which is pivoted at
the points 4" and 7, and which lies directly
across the key-levers. The said lever « has a
platinam point, »', which rests upon the point
', when said lever is in its normal position,
and thereby completes the circuit at that point :
but when said lever is elevated by depressing
one of the keys of the transmitter (and thus
clevating the said lever) the ecircuit is broken
at the point m’ »/, and remains thus broken
until the said key is released and the said
lever is allowed to drop to its normal posi-
tion. The object of this deviee is to render
the act of transmitting easier, and to prevent
the key which has been depressed from inter-
fering with the parts which are actuated by
the current which is brought into action by
the depressing of the key. If this break in
the circuit did not oceur, and if the cireuit
were complete at all points immediately on
the depressing of a key, the current would at
once actuate the machinery and the circuit-
breaking arm K’ might reach the circuit-con-
necting lever K* just acted on, and before the
removal of the finger and the return of the
key and its lever and pin 7 to their normal
position, and the said circuit-connecting lever
IC being held firmly, the said circuit-break-

‘1ng arm could not act vpon it, and the cireuait

wouid not be broken at the proper point, and
the transmitter and receiver would thus be

‘thrown out of unison; but by breakine the

circult at the points m” %’ the eurrent does not
act untll said key with its connections return
to their normal position, thus releasing all in-
terference with the action of said cirenit-
breaking arm I’ and eireuit- connecting le-
ver IK7.

The object of breaking the line-cireunit by
the action of the arm K’ will be explained
hiereinafter. y

In the transmitting-instrument in which T

have embodied this part of my invention, «

«' are the binding-posts for the line-battery,
the former being connected directly with the
bar ¢, and thence through the platinam points
m' 'y by a suitable wire, with the vibrating
part s, and the latber with the vibrating
part ». The circuit of the instrument is best
illustrated in Fig. 12, and may be traced as
follows: trom binding - post «* to vibrating
part » and screw v, thence to aspring, ¢, whiel
makes contact with a point, b, the latter being
connected by a wire with the binding-post 07,
and thence to line.  The single arrows on the
drawings indicate the normal courseof the cur-
rent. Returning, the line-cireunit enters at
binding-post 4" and passes to the line-coils of

different letters of the alphabet.

Arrows.

It will be remembered that there is a series
of serews, j, fixed in the plate C, and that the
arms K* are brought into contact with said
screws when the key-levers are depressed.
Whenever, then, any one of the said levers has
been pushed down, electrical connection will
be made between the plate C and some one of
the arms K and through one of the spindles
/v this connection will be continued to the frame
of the apparatusin which the said spindles are
mounted. ‘The frame is itself connected by a
wire with the line-coil of the other magnet, I,
trom which it passes to thespring f,and through
the contact thercof to the binding-serew 1o,
whence it returns to battery by the course al-
ready deseribed, provided contact exists be-
tween the points m” and #'. 1t will be scen
that by this arrangement the break or open-
ing between any one of the screws § and the
corresponding arm K* is located in the loop
which connects the two partsof the polarizing
line-coils. ‘ *

The eircuit above traced is the one that has
most to do in the working of the apparatus.
As will be hereinafter explained, however, it

70

75

50

go

becomes necessary to the proper operation of 05

the type-wheelof my receivertosend a stronger
carrent to line, and I accomplish this by cut-
ting out the high-resistance line-coils. By refl-
erence to Fig. 11 1t will be seen that I provide
two rows or banks of keys representing the
It has al-
ready becn stated that the cross-lever ¢ lies
across the key-levers and is operated when-
ever akey is depressed. Besides this lever, a
second cross-lever, b, is arranged to lie across
the said levers in such a way as to be operated
by the depression of any one of the upper or
secondary set of keys, but to be unaffected by
the movements of a primary key. The cross-
lever b carries at its outer free end insulated
contact-points 5 and 6, which normally con-

nect with points on the ends of the spring ¢

and f. It also carries insulated contact-points
7, 8, and 9, which are normally out of contact
with corresponding points on springsd, ¢, and
g. When the lever is operated by the depres-
ston of one of the secondary keys, the original
contacts are broken and the others are made,
whereby a shunt-cirenit cutting out the line-
maguets is formed as follows, (see Fig. 12,)the
shunt-cireuit being indicated by the double ar-
rows: Ifrom binding - post «* the cirenit goes
to spring ¢ and by wire to vibrating part s.
From there it passes through contact-point 8
and spring ¢ to the binding-post ¢* and to line.
Returning, it goes {rom binding - post 3* to
Spring g, to screw o, to vibrating part », and
back to binding-post ¢’ and to battery.
The circult enters the receiver by way of
the coils M of the relay 1, and passes th rough
the relay 2 and the line-magnets 19 20 of the
receiver and back to line. The office of the
relay 1 18 to make and break the circuit of

magnet I, and from there to the plate C, still | the printi ng-magnet .  The magnet of relay

1 QG
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1 is made with long cores to prevent their dis-
charging too rapidly, so that during the rapid
impulses on the line-circuit, due to the action
of the transmitter-commmutator, the armature

S’ is held constantly in proximity to the ends

of the said core without vibrating back and
forth. When a key of the transmitter is de-

pressed and released, and the line-cirenit thus

- completed, the relay 1 attracts 1ts armature

[O

N

2¢ justment being such that the armature will be

 than the ordinary currents. When it 1s so

30

and holds it attracted until the line-circuit 1s
broken at the transmitter through the action
of the circuit-breaking arm K'.  Conuected
with the armature of the relay is a lever, ¢,
and an L-shaped screw, ¢, the point of the
latter being normally in contact with mereury

in a cup, 7*. The circuit of the magnet R
‘passes through- the mercury and the screw and

is broken when the point of the latter 1s with-
drawn from the cup by the attraction of the
armature 8 and restored when the armature
falls back. | N | -

The relay 2 is provided with an armature,
10, and an armature-lever, 16, which 1s nor-
niaily held retracted by a spring, 13, the ad-

attracted only by a current of greater strength

attracted, the lever 16 is brought against the
point of a contact-screw, 12, closing the cir-
cait of a local battery (which may be the lo-
cal printing-battery) throungh the magnet 14,
for a purpose to be explained hereinafter.

~ The magnets 19 20 of the receiver act in the

35

10

45

same manner and at the same time as the mag-

nets £ I of the transmitter, and serve to con-
trol an escapement, by means of which the
shaft that operates the printing-wheel 1is
moved in perfect unison with the shaft I’ of
the transmitter. The sald magnets are also
similarly wound, and they are polarized In
like manner by a local battery. |

The general operation of the receiver-mag-
nets being thus set forth in advance, the ap-
paratus comprising my receiver as a whole
will now be described in detaill. -

A2 B? C? represent the three upright paral-
lel plates of the receiver, connected by suit-

~able cross bars or ties, as shown. On the in-

0O
Ll

ner side of the plates A’ and B® two borizontal
bars, I’ I, are fixed, forming a track or way

" on which is mounted a reciprocating frame, K,

35

which with its rollers carries the paper upon
which the message is to be printed. - Firmly
attached to the one side of this frame K 1s the
toothed rack J. Connected with the plates A*

‘and B? are the upright brackets L I, which

form supports for the journals of the shaft M.
Upon this shaft M is firmly fixed the pendent
lever N, and apon this pendent lever N 1s
firmly fixed the armature O, and 1S also pi1v-

oted the cam-pointed lever P’ and the angular

pawl G'. This pendent lever N 1s actnated
by means of the magnet R, which acts upon
ihe armature O, and the said lever is re-
tracted by means of the spring S. When

the said lever N is moved in the direction of

the magnet R by the atltraction of the same,

1

| (indueed by the cirenlation of a current {from
a local battery through the coil of said mag-
net,) it carries with it said angular pawl G’ 70
the distance occupied by one of the notches of
the toothed rack J. When the V-shaped pin o
drops into one of the notches of said rack, and:
when the said local current ceases and the
magnet loses its attraction, the retracting- 73
spring S takes effect uponsaid pendent lever,
retracting said lever and carrying with it sald
angular pawl G, and with it moves the paper-
carriage, to which the rack J is firmly at-
‘tached, the distance of the length of one of the &o
teeth of said rack. The said lever N being
limited in both its forward and backward mo-
tion, it moves only far enough in the direction
of the magnet R to allow thé pin o to drop be-
tween the teeth of the rack J;and when the 8j
said lever N is retracted to its rear limib 1t
moves-the said rack J and paper-carriage the
‘distance of one tooth of sald rack, when the
pin Q of the detent T dropsin one of the
notehes of said rack J and holdssaid rack and go
paper-carriage in position until said pawl G
is again brought forward to feed the said pa-
per-carriage the distance of another tooth.
Thus the said paper-carriage is moved along, |
one tooth at a time, until the curved stand- 9-
ard U strikes the cam-pointed lever P’ and
moves said lever forward, causing it to lock
with the pawl G’, and causing said pawl and
lever to become rigid with the pendent lever
N. Then the next forward motion of said le- 1 o
ver N causes the said pawl to be lifted out of
the notch which it oceupied in the rack J, and
as the end of the detent T overlaps the pin o
of -the pawl G’ the said detent is at the same
instant elevated, so as to -clear the notches of rog
said rack J, and the said rack and paper-car- -
riage are then brought back to the point for
starting a new line on the paper by means of
the cord X and weight W. When said car-

standard V strikes the lever P"and drives it
from its rigtd connection with the pawl G,
and allows the pin o of the pawl G’ to drop
between the notehies of said rack in position :
for again feeding said paper-carriage along. 115
Firmly fixed upon the said shaft M is also the
lever Y,which is connected with the printing-
lever o° by means of the coupling o°. At the
forward end of said printing-lever is the
printing-pad 15. This printing device 1s op- 120
erated in connection with the feed of the pa-
per-carriage in the following manner: When

a key of the transmitter is actuated, the cir-
cuit of coil R is broken in the manner above
described and its armature 18 released. This 125
allows the spring S to retract the pendent le-
ver N, and with it the lever Y and the other
connections of the shaft M. When this action
occurs, the pawl G’ being pivoted, as above

pawl beipg in a notch of the rack J, the said
paper-carriage is moved the distance of one
notch, and when the line-current ceases the

point of the serew ¢ drops into the mercury-

riage has dropped back its full limit, the 110

described, to the lever N, and the pinoofsaid 130



IO

20

40

50

O

mature operating the escapement O
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cup 97, and thereby completes the local cir-
cult of the printing-magnet R, and causes said
magnet to act upon the armature O, which

thereby causes the printing-pad 15 to press

the paper
wheel.

The characters and spaces upon the type-
wheel Tofmy receiving-instrumentare divided
Into two parallel rows surroundin gtheperiph-
ery of said wheel; and said characters and
Spaces are so arranged that they stand in pairs
across the periphery of the said wheel.  The
sald type-wheel is firmly fixed upon the shaft
M and turns with said shaft as the same is
allowed to revolve by the vibrations of the ar-
With
each vibration of the pallet o* of said escape-
ment, releasing one of the teeth of the wheel
H* the said type-wheel carries to a fixed point
two of the characters on the periphery of said
wheel. The row V¥ as shown in Figs. 9 and
10, stands in the normal or primary position,
where it is held by the spring 3.

The shaft M’ has both a lateral and circular
motion, the shoulders of said shaft being such
distance apart with reference to the sides of
the bearings of the pivots of said shaft as to
allow the said shaft to move laterally such dis-
tancethatthe secondary row W? may be moved
SO as to occupy the position of the row V? of
the characters, &e., of said type-wheel.

The two sets of transmitter-keys spoken of
as primary and secondary correspond to the
rows of theletters, characters, &e., of the type-
wheel of the receiver.

against the proper letter of the type-

When a primary key is depressed by the o P-.

erator and theline-circuit completed, the cur-
rent passes fromone pole of the battery through
bthe commutator ofthe transmitter,and throu gh
the magnets of said transmitter to the Iine,and
thence through all the coils of the receiver and
its relays (except the polarizing-coils) back
through the commutator to the other pole of
the battery when moving in one direction, and
when moving in the reverse direction the cur-
rent passes first through the commutator to
the receiver, thence through the coils of the
recetverandrelaysback tothe coils of the trans-
mitter, and thence out through the commu-
tator to the other pole of the battery. With
cach vibration of the pallet of the transmitter
and corresponding vibration of the vertical
lever z and vibrating parts » s the current is
reversed, first moving in one direction and
then alternating in the opposite direction. As
the said impulses of the current are thus alter-
nated, first in one direction and then in the
opposite direction, the pallets of the transmit-
ter and receiver are operated in unison, sothat
as one tooth of the wheel 2 of the transmitter
1s allowed to escape a corresponding tooth of
the wheel II* in the receiver is allowed to es-
cape, because the line-current operates both
pallets at thesame instant. Thus two charac-
ters on the type-wheel are movedtoa position
In which one character of the primary row
stands immediately over the printing-pad 15 in

Ct

| position to receive the impression of said pad.

Now, when one of the keys of the secondary
set is depressed, the cross-lever b is elevated,
and at the same instant the points 5 and 6,

which connect with the points of the springs ¢

and /,are disconnected with the points of said
springs and the points 7 8 9 are brought Into
contact with the points of the springs d ¢ g.
By this means the magnets It I of the trans-
mitter are switched out of the line and the
current sent directly to the relays and magnets
of the receiver. The magnets B IF of the trans-
mitter being of high resistance when they are
switched out of the line, a current of much
oreater strength is sent through a relay, 2,
whichactuates thearmature 10and thelever1o,
bringing the connecting-point of gaid lever 16
against the connecting-point of the serew 12.
When the said points of the lever 16 and serew
12 are brought into contact, being in circull
with the battery which does the printing, or
some other local battery, a current 1s thereby
sent through the magnet 14, and the armature
of said magnet 14 being thus acted on, the
upper end of the vertieal lever 18 is thereb:}r
brought forward,carrying with it the shaft M,

with 1ts type-wheel and other connections, and
pressing outward the spring S until the sec-

ondary row of characters on the type-wheel
stands in the position, laterally, immediately
before oceupied by the primary row of char-
acters. 'T'hus, suppose the letters A and I3 to
stand in a line across the periphlery of the
wheel, letter A standing in the line V* and
letter B standing in the line W? or, to express
1t otherwise, letter A being in the primary row
and letter B in the secondary row, when a
key, A, of the primary, set as above described,
18 depressed, the letter A of said primary row
18 brought immediately over the printing-pad
15 1n position for the paper to receive the im-
pression of A; but when a key, 13, of the sec-
ondary set is depressed the pallet o* of the

escapement of the receiver operates the same:

number of times, so as to bring letter A into
position for being printed; but a strong cur-
rent having been sent through the magnet of
relay 2, and the magnet 14 being brought into
the circuit of the above-described local bat-
tery, the said secondary row of letters on the
type-wheel 1s thrown into the position of the
sald primary row, so that when the vibrations
of the pallet ¢* take place, which would pri-
marily have brought letter A into position to
be printed upon the paper, the said shaft be-
ing locked 1n its said secondary position by
means of the lateh 17, letter B, being immedi-
ately opposite letter A, will stand in position
over sald printing-pad 15, and the said letter
B will therefore be imprinted upon the paper.
Thus each letter of the alphabet is printed,

the process being according to the set or row

each may belong to; and by this means the
pallets of the transmitter and receiver oper-
ate only one-half the number of times to bring

cach letter into position that would be re-

quired to bring any particular letter into po-
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~ sition by the means described in my original

10

‘patent above referred to.

When each letter of the set or series of the
secondary row is printed, at thesame instant
and by the same operation of the magunet R
upon the armature O the projection P, which
is firmly attached to the pendent lever N,
strikes the lateh 17 and releases the lever 18
and allows said lever 18, with the type-wheel
I, to be driven back to their normal position

by means of the spring 3. |

- Instead of a single type-wheel with the al-

phabet divided and arranged in two rows

e

around-the same, two wheels may be formed,

each having a row of letters on its periphery.
corresponding with a row of letters on the

- above-described single wheel, and the said

20

wheels placed upon a single shaft a suitable
distance each from the other,so as to form
parallel rows corresponding with the rows

. upon the single wheel, as above described.
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- 8pring having a flexible connection with said

- 60

As each successive letter is prinfed in the
manner above described, the paper-carriage
with the paper which rececives the impression
is fed along the distance of a letter, and a
proper space for separating the letters, by the

process above described, nuntil the standard U |

strikes the lever P’ and locks it with the pawl
(', when said earriage drops back in the man-
ner described, for the beginning of a new line.

It is of course understood that the short
circuit caused by the depression of one of the
secondary keys is maintained only while the
sald key is held down, and thatits whole func-
tion 1s to cause a powerful current to be sent
to line forshifting the type-wheel through the
action of the magnet14. After this has been
accomplished and thesecondary key released,
the current passes through the line-magnets

of both the receiver and transmitter and op-.

erates their escapements in unison, as above
described. . -
‘What I claim as my invention, and desire
to secure by Letters Patent, 18— o
1. In a commutator for printing-telegraphs,
the combination, with the vibrating parts or
arms r 8, having the T-shaped extensions, the

springs having a flexible connection with said

extensions, and the pins ¢ ¢* ¢ ¢, of the lever

-z with its actuating mechanism, as and for the
purpose set forth, |

2. In acommutator for printing-telegraphs,

a vibrating part or arm having a contact-point
at or near each end and a T-shaped extension

provided with a pairof pinsor projections, a

extension, and a lever located between the
said pios for operating the vibrating arm, said
lever being connected with the armature of
the electro-magnet, substantially as set forth.

3. In acommutator for printing-telegraphs,
a pair of vibrating arms located in the cir-

cuit of a line-battery, each having a contact-

05 .

point at or near each end, and each having a
T-shaped extension provided with a pair of
pins or projections located opposite each other,

365,059

‘said extension, in combination with a-lever

located between the said pins for operating
the arms, the said lever being connected with
the armature of a polarized magnet, substan-
tially as set forth. o R
4. In aprinting telegraph,the combination,
with the magnets B I, located in the line-cir-
cuit, the commutator operatively connected
with the armature of the said magnets, the

70

75

pallet m, and the escapement-wheel n at a

transmitting-station, of the magnets 19 20, the
pallet 0°, the escapement-wheel H* at a re-
ceiving-station, and a pair of relays located
in the cireuits of said magnets, substantially
as and for the purposes set forth. .

5. In a printing-telegraph,the combination,.

with an electric generator, .of the magnets L
F in the circuits thereof, the commutator op-
eratively connected with the armature of the
said magnets, the pallet m, the escapement-

‘wheel n, and the circuit-breaking arm K'at a

transmitting-station, and the magnets 19 20,
the pallet 0%, the escapement-wheel H’, and
the shaft carrying the type-wheel 1 at a re-

ceiving-station, substantially as and for the

purposes set forth.

6. The combination, with an electric gen-
erator, of the magnets E F in the circuit there-
of, the commutator operatively connected with
the armature of the said magnets, the trans-
mitting-keys, the make-and-break levers K7
the circuit-closing arm K, and the escapement
m n at atransmitting-station, and.the magneis

19 20 and the escapement O® H® at a receiving- -

station, substantially as and for the purposes
aet forth. | o -

- 7. In a printing-telegraph, the keys of a
transmitter, an angular lever, «, lying across
said keys or their extensions and having con-

tact-points m’ # in the line-circuit, an angular

lever, b, also lying across said keys and hav-
ing the points 5, 6, 7, 8, and 9, insulated from
each other and connecting with the springs c,

stantially as described.

8. In a printing-telegraph, the combination
of the angular lever 0, with its connecting-
points at 5 6 7 8 9, insulated each from the
others, the springs ¢ d ¢ f g, with their con-

So

95

ICO

105

110

‘d, e, f, and g, a battery, and the relay 2, sub-

115

necting-points, a line-circuit, a battery, the

keys of the. transmitter, the relay 2, located

within said line-circuit and forming contact in-
a local circuit, the magnet 14, and the lever

18, substantially as deseribed. . |
9. In a printing-telegraph, the combination

of the angular:lever b, with its connecting-

points 5 6 7 8§ 9,insulated each from the others,
the springs ¢ d e f ¢, with their connecting-
points, a line-circuit, a battery, the keys of
the transmitter, the commutator of the trans-

20

I 25

mitter and its actnating mechanism, the relay

2, located within the line-circuit and making
and breaking a loecal cireuit, the magnet 14,
the lever 18, the escapements m % of the trans:
mitter and O* H? of the receiver, and the actu-

“ating mechanism of said escapements, the

as shown, and a spring flexibly connected with | type-wheel I, and the printing-pad 15 and 1t8

130




- deseribed.
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actuating mechanism, substantially as de- ‘
sceribed.

10. The combination of the magnet R, placed
within a local circuit, the armature O, the le-
ver N, spring s, pawl @, locking-lever P,
rack J, and standards U V, substantially as

11. The combination of the relay 1, having
1ts magnet located in the line-cireuit and hav-
Ing make - and - break points at £, with the
magunet R, placed within a local cireuit, the

armatuare O, the lever N, spring s, pawl G,

locking-lever P/, rack J, and standards U V,
substantially as described.

12. The combination of the magnet R,placed 15
within a local circuit, the armatare O, the le-
ver N, spring s, pawl G, locking-lever I,
rack J, standards U V, cord X, and weight

| W, substantially as deseribed.

SAMUEL V. ESSICK. .

VW itnesses:
SIMON JOHNSON,
DAVID FORDING.
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