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' LEO KAMM, OF LONDON,

PaTENT OFFICE.

ENGLAND.

PRINTING-TELEGRAPH.

SPE_QIFICA.TION forming pai_t of Letters Pa,_tent Nm_572,'?60,d’a,t'ed December 8.,'.1896.
| Application filed December 30, 1895, Serial No.573,761. (No niodel.)

To all whom it maz J CONCErTL:

Be it known that I, LEo KamM, a subject of
the Queen of Great Bmtam residing at Lon-
don, England, have 111vented new and useful

Improvemults in Printing - Telegraphs, of

which the following is a SpE‘:OlﬁC&thIl

This invention rel&tes to printing tele-
graphic apparatus, and has for its object to
produce an: ‘apparatus which acts both as a
transmitter and receiver, which is more cer-

tain and rapid in its aetlon than instruments
at present in use, and which does not require
any special skill in its operation.

According to my invention I make use of

two electuc impulses or currents produced by

the transmitting apparatus to produce each

letteror eharacter on the receiving apparatus.

In carrying out my invention T employ in

~each apparatus a series of finger-keys, as in

20
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a type-writer, with which ke}s are connected
spring-pins arranged in the are of a circle.
The center of thls circle is the axis of an arm

‘which I term the *‘synchronizing” arm and

which isadapted tobe swung byan ad] ustable
spring (or weight) above the spring-pins until
arrested by any one pin moved into its path by
a finger-key. The spindle on which the syn-

- (,hromzmﬂ arm is mounted carries a governor
or loose Welﬁht actuated in one dlrecbwn only

by a pawl connected to the spindle, which

‘weight, according to the pull of the adjust-
u &ble spring, (or Wewht ,) determines the speed
- of the arm. The 5p1ndle also carries a series
of spring-type arranged in the arc of a circle
and eorrespondmﬂ' with the finger-keys, a
~plunger being employed to move each type

when in posulon agalnst a roll of paper upon
a carriage, a suitable inking device, such as

- an ink-ribbon, heing emploved for the type.
The &.ynehronmmg arm also carries two pro-
- jections adapted to be moved by the armature
of an electromagnet, which I term the ‘“syn-

chronizing ” mafmet one of which projections

s adapted to be pro,]eeted between the spring-

initial or zero position.:

I term the ‘‘starting-magnet,” is energized
by the first electric impulse or current here-.
inbefore mentioned, produced by the closing
of a local electric 011__(311113 when a_ﬁnﬂ'er-hey

with the s

18 depressed, the said armature in its move-
ment also closing the line-circuit connected
synchronizing magnet of a distant
orreceiving apparatus, whlch magnet attracts
1ts al*mattll'e and withdraws the projection on
the synchronizing arm engaged with the hook
of its starting-magnet.

move atthe same speed. The synchronizing
arm of the transmitting apparatus then makes

‘contact with the projecting spring-pin oper-
‘ated by the finger- key, thus closing another

local circuit a,nd energizing an electroma anet,
which I term.the ¢ second 7 contact-mag uet

‘the armature of which inits movement again
~closes the line-circuit and produces the sec-
ond electric impulse or current hereinbefore

mentioned. Thiscurrentagain energizesthe

synchronizing magnet of the distant or receiv-

ing apparatus, the armature of which moves
the other projection so as to stop the syn-

‘chronizing arm against the spring-pin corre-
_ qpondmo Wlbh that operated by the finger-key

in the transmitting apparatus,and thus closes

a local circuit, as in the transmitting appa-
These 10041 circuits in both appara-

ratus.
tuses then each simultaneously operates an
electromagnet, which I term the ““printing-
magnet,” which operates the plunger herem-
before described to cause the type to print,

to feed the carriage along carrying the paper
roll, and close anobher 10(3@1 circuit in which
is an electromagnet (or solenoid) which I -
term the ‘‘zero-magnet” and which is ener-

Both synchronizing
arms are thus l*eleased simultaneously and,
‘being similarly constructed and admsted

55
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gized to return the S_'y nchronizing arms tothe

Zero position.

T'o feed the paper on its roller so as to start
‘a fresh line or column, I provide an electro-
-magnet which 1 term a *column- -magnet,”’
‘which is energized by allowing the synchro-
‘nizing arm to travel farther than the row of

spring-pins extend, when it is stopped by a

fixed pin, (which is in the same local circuit
pins hereinbefore described, while the other |
'1s engaged by a hook upon the armature of
an electromagnet, so as to hold the arm in its
This magnet, which

as the spring-pins,) and also-causes two con-

magnet.
| To enable my invention to be fully under-

stood, I will describe how it can be carried

into practlce by reference to the aecompany—
ing drawings, in which—

90
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tacts to close the circuit eont‘umnw the said

100

Flﬂ‘ure 11is a plan view of a prmtmﬂ tele-"
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~enlarged scale.

‘Thizing arm.

per-carriage and its supporting-rails.
is a section on the line 14 14, Fig. 4. Flﬂ‘ 15
is a front view of the mechamsm for opemt-
Fig. 16 is a section

on the line 1() 16, Fig. 2. Fm 17 is a section.

~on the line 18 18 of Fig.
- larged scale.
30

graphic apparatus constructed according to

my invention. - Fig. 2 is a central longitudi-

moved.
Fig. 4 is

removed, the section being taken on the line

ing the Synehromzmﬂ‘ arm, its governor, the
type and other connected p&rtb drawn to an

- Fig. 6 is a plan of the type
and the synchromzmﬂ' arm.
der side view of the outer _end of the synchro-
IFig. 8 18 a section on the line 8
8, Fig. 5.
Kig. 5, looking in the direction of the arrow.
I'igs. 10, 11, and 12 are respectively views of

the printing-magnet,the zero-magnet, and the |

column-magnet with connected parts.
13 18 a rear view showing one end of the pa-
Fig. 14
ing the inking-ribbon.

showing mechamsm for lockmﬂ* the armature
of the prmtmﬂ'-mafj'net Fig. 18 1S a section

Figs. 19, 20, and 21 are respec-

tively a plan, a section, and a side view show-

-1ng the feed-screw for operating the paper

' ca,rrmffe

35.
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arc of a circle, as shown in Fig. 3, the ends

%howmﬂ' the arran gement of the various cir-
cuitsin connectlon with the apparatus.. Fig.
23 is a diag mmmatlc view showing two CO1L-
necterl. apparatuses - Figs. 24 zmd 25 are re-

spectively a plan and a seetlonal elevation
- showing the apparatus adapted to print on a

papertape : -
Similar reference-letters 111(:110&13(—3 corre-
sponding parts throughout the drawings.

- a*aa, Figs. 1 and 2, are the ﬁnfrer keys
jointed to levers a', pivoted at ¢ in a box or
case a®, the lower p&rt of which is provlded'

with adjustable feet a.

b* b b are the spring pms Arr a,nﬂ‘ed in the

of which pins are guided in pl&tes b’ b* and

~ which are connected to the levers o' through

5O
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the medium of links b3, fulerumed on the pl&te -

b', and levers b The plate 0?is connected to

the plate b’ by pillars b°.

b® is a sprlnn -frame plvoted at b"' beneath

the levers o’ and having a bar 0® in contact
with the under sides of thesaid levers, sothat

when any one of the levers o’ is depressed it
moves, through the medium of the said frame,
a sprm(r—lever b?, which forms one of the ter-

minalsofa elmult including alocal battery b,

Fig. 22, and the smrtmn*-maﬂnet herem&f‘uer

descllbed the said 16‘3’(—51‘ When moved making -

contact with the other terminal, 6. The le-
ver b” is moved by a projection 0% on a piv-

" oted arm 0%, connected to the frame b by a

link 6, the movement being effected on 13]1@

-_upwcu*d movement of the arm 6% only by com-
ing 111‘[0 eontaet with a pr 03601:1011 on a bloek-

Fig. 5 18 a seetlona] view show-

KFig. 7 1s an un-

Fig. 9 is a section on the line 9 9,

3 drawn to an en-.

Fig. 22 is a dmbrammatm view |

| 572,’760 |

”b“,- )woted on the end of the lever b" the
‘block being prevented from turning on the
nal section of the same with certain parts re- |

Ifig. 8 is a sectional plan, the section
being taken on the line 3 3, Fig. 2. K
a front sectional elevation with_ cert&in parts

said lever during such upward movement by
a pin 0% Fig. 18, but turning freely when im-
pinged anamst by the p10,]ect101:1 b* in its

downward movement Wlthout movmn the 1e- |

ver b0, |
¢'18 the Synchrommng arm )

(bhown most

75

clearly in Figs. 5 and 6,) and ¢ is the spindle

| thereof, the axis of which coincides with the -

center of the cirele in which the pins b are ar-

‘ranged, as shown, so that its free end can

swing in.the dlrectlon of the arrow, Fig. 3,
above the upper ends of the pins b. By Fhis

t arrangement if one of the pins b be raised by
the keys a the syn-
chronizing arm will come in contact there-
The

the deplesslon of one of

with and be arrested in its movement.
spindle. ¢ turns upon centers ¢** in the plate
b’ and in a cross-bar ¢

d d.

¢?, Figs. 1 and 3 is the admstable spring,
one. end of which is attached by a cord or thew
like to an insulated drum ¢® on the spindlec’,
while the other end is connected to a screw
¢t, carried by a sliding frame ¢®, working on
guide—rods ¢, atta,ched to one of the two . pil-

larsd d. Withthescerew-threaded boss of the
frame ¢® a screw c® engages, so that by rotat-
ing the said screw the frame ¢® can be moved
ba,ckward or forward to adjust the tension of

‘the spring ¢?, and consequently the pull on

the arm c. The end of the screw ¢ is pro-

vided with a pointer ¢’, working over a dlal

¢®, the pointer being operated b} a hanﬂle e
as shown clearly in I‘w* 12.

- Each of the pins b b forms one termmal of
a local (311‘01111.: including the plate b’, the bat-
22 and the second contact -mag-
| net and pmntmo - magnet hereinafter de-
scribed, the other terminal being the arm ¢,

tery b1 Tig

eonnected to the battery throu n'h the smndle

| ¢’ and conductor ¢'*~.

¢ Figs. 2 and 3, is the synchromzmﬂ mag-
net in 011‘011113 with the line-battery A, Ifig. "‘2

| and with a contact-piece D, formmﬂ" & terml-
| nal, the other terminal bemﬂ’ a S‘Wlteh lever

E, eonneeted to the line-wire B The spring-
ar mature c'! of the said magnet is pivoted at
¢? to downward extensions on the arm c, the

| said armature encireling the spindle ¢, SO s

to be operated by the ma,ﬂ‘net in a,ny posmon
of the arm c.

80

X, but insulated there- -
| from, the cross—bar bemn* carried by pﬂlar |

90
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120

¢Band ¢! are the proj 6(3131011‘% carried by the
arm ¢, the projections ¢® being in the form of

a lever pivoted at ¢®, so that it can be pro-

jected between the pins b and connected to
an upward extension ¢'® of the armature ¢

by a link ¢!, the projection ¢!* forming p.;ut
of the said link. -

In order to prevent dam'we when the arm ¢

is moving above the pins b b and one of the

said pins is accidentally raised by a key ¢ and
strikes it, I joint the said arm to its boss, as
at ¢'®, Fig. 5, and provide it with an exfen-

 sion _c““ Whieh normally is kept in contact

125

130




. '-.:With the under side of the bc}ss'by aqsprmg

& - ¢®, the said spring allowing the arn: to yield
~when struck, as described. '

¢, Figs. 1, 2, and 3,1is the star tmn-mafmet

-f_..;'and ¢2 is the hook on the sprmw—armature c*
- of the same, but insulated therefrom for hold-
~ing the arm c in its initial or zero position.

. This magnet is energized by the contact of

. the terminals b b each time a key a is de-

10

. ~the hook ¢*.
-+ -terminals of the main-line cireuit, including
. the battery A, Fig. 22, and when attracted by

pressed, whereby the arm ¢ is released from
This armature forms one of the

.- -the magnet 021 comes into contact with the

55
- sending a cmrent to line I3 through the dlS-
“ tantorreeceiving apparatus and earth- plate C.

other termmal ¢, and completes the circuit,

e, Kig. b, IS the 10086 weight or governor on

. the spmdle ¢', and ¢’is the paw] connected to
the spindle ¢ by the arm ¢® and engaging with
‘ratchet-teeth ¢® on the peuphery of the said

weight. Byarranging the weightloose,as de-

| scnbed its momentum allows 1‘5 to turn when
“the synchmmzmo arm is arrested by one of
‘the pins b, thereby preventing any damage to
- the sald pms by theimpact, and it also aJllows _
. the arm ¢ to be moved back quickly by the
- zero-magnet, hereinafter described.

f fare the type, which are arranged in the

arc of a circle, as shown clearly in Fw‘ 6, and

. attached to springs 17, CELI‘lled on a sector I,

‘attached to the spmdle :
. typecorr esponds with one of the spring-pins,

Each of these

-~ (except the first pin 4%, which has no corre-

sponding type,) that is to say, when one of

~ the pins b is raised by depressing its corre-
S]g)ondmn* finger-key the synchronizing arm

ﬁi;-l}r}-;--;when in contact with the said pin brmn‘s &
- type, the character of which corresponds Wlth

the character marked on the finger-key de-

.. pressed, into position to be moved forward to

“imprint the paper.

50

13 is

the plunger, working through an insulated
- guide f* and adapted when moved by a lever
f‘f’ upon a shaft f° to press the type f against

< the ink-ribbon ¢, which in turn is plessedh_
- against the paper which passes around the
50 roller i from the paper roll 2%

The paper is

- pressed against the roller 2 by springs A’

55

I I‘IOS 1, 2, 3, and 10, is the printing-mag-

. net in Glrcult Wlth the local battery bm Flﬂ
. 22, and the armature
"shaft £¢ through the mediuam of the rod 72, le-
. verfY shaft f“ lever f12 rod f15,and wewhted '
i-le‘r er fll o

AN The mk-nbbon g is mmno*ed to pass 101111(1_
L _1011618 g g g* g* and between guides g¥* g%,

60 Figs: 1 :zmd 2, and has its ends wound upon

78 of which oper ates the

drums ¢? g3 which are advantageously adapt-

ed to be automatleally altem&tely rot%ted,
- through the medinm of spring-pawls ¢* g*, .
‘actuated from the shaft /¢ by levers ¢° : Fig.

15. The drums rotate upon spindles ¢°, CaT-

- ried by a frame ¢*, attached to the bar ¢*

‘This alternate 10‘[&131011 allows of the mL 11b-

572,760

‘The first pin b serves to
-+ form the spaces between words when print-
- ing and is connected to the key a*.

'. bon bem o wound up(m the drums alternatel Y,

v

and in. 01del that it ma,y be effected &utomat- o

ically I provide rollers¢® carried by arms g%,

the said rollers being caused to work in ver-

tical 1mes by being ]omted to the ends of the

levers g°, fulerumed on shafts ¢% and form-
ing a par allel motion.
IS deswned to run upon the ribbon being
wound upon one of the drums. This I‘lbe]l
as it increases in size in the form of a coil
upon the drum causes the roller upon it to
be moved upwardly, and when it has reached

a certain point the roller is caused to move

One of the S&ld rollers

75
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off the ribbon and the other roller into con-

tact with the ribbon on the other drum.

These movements, which are instantaneous,

are effected by a spring g%, havmn* a tooth g“.

and bearing upon a roller g* upon the upper

end of an arm ¢, as shown elearly,m_Fig.lG,-

which roller as the roller ¢°®is moved up is
caused through the medium of the arm
the latter: 1oller and one of the levers ¢°® and
shaft

¢° to move beneath the tooth of the
spring ¢'% and when it has reached a point
Just beyond the ecenter of the tooth the spring

g " of

90

g causes it to suddenly complete the rest of
its. movement in the same direction by press-

ing down upon the other side of the roller g,
as W]Il be understood.
pawl g%, which has been actuating the drum

{ on Whleh the ribbon has just been wound,

shall be instantaneously dlsenwaﬂ'ed at the
same time that the roller ¢°is moved from

off the ribbon and the other pawl thrown into

engagement with its drum, I provide the arm

J13 with a downward extension g% which en-

Inorderalso thatthe

95

100

cages with a fork ¢ (having. considerable

space between its prongs) above an arm g'°,

,. 105
loose upon the lower shaft ¢° the upper part

of the arm ¢ having a tooth ¢**similar to the:

tooth Jll and borne upon by a roller at thef

end of a spring ¢, similar to the spring g,

The arm g¢'*is also provided with aboss carry-

ing arms g%, each of Whleh bears upon the up-
per side of the pawl g* beneath it alternately.

110

By this construction it will be seen that o

‘when the arm g JiS is instantaneously moved
when the roller ¢g®is dlsennaged from the coil

of ribbon, as described, it will come into eon-

‘tact with one of the prongs of the fork g and

move the arm g beneath the roller of the
spring ¢, thereby moving the arms g®to dis-

'_enn*aﬂ'e one pawl {rom and engage the other
pawl with its respective drum. Wlth the de-

120

seribed arrangement of springs ¢ g%, oper-. -

atinginconj unetmn with therollers ::md teeth,
the movements of the parts are e

in position when so moved.

The roller & and paper-roll 1X are carried

tected in-
stcmta,neouely and the parts are maintained

125

in a carriage ', supported by wheels /2 upon. -

rails A3, eonnected to the pillars d d by brack-
The carriage h'is moved in the di-.

ets it
rection of the arrow 1, F1

4, by a serew h5.

and in the opposite du eemou by means of a -
weight 1, (or spring,) the weight being pro- -
Jte__c_t_e_d, by a tube A7 and conneeted to a cord




a4

I8, which passes over a pulley 2 and is at-

10

I5

20

tached to one end of the carriage. The car-
riage is connected to the screw 25 by a tooth
1, which engages with the screw-thread, the

latter being of a shape in section similar to a

ratchet-tooth, as shown clearly in Tigs. 19

and 21, so that when the screw is revolved

in the direction of the arrow, Fig. 4, the car-
riage will be caused to move upon the rails
h°. The shape of the screw-thread also al-
lows the carriage to be moved by hand in the

direction of the arrow 1independently of the
serew /i°, the tooth ¢, which is attached to a
pivoted arm 4, riding over the convolutions

of the screw. The screw 7% is revolved by
gear-wheels 7° 4%, Fig. 14, the latter of which
1s actuated by a pawl ¢!, carried at one end
of a lever #°, the other end being connected
to and actuated from a lever 7° on the shaft
J* through the medium of a rod 7%,
spring - detent engaging with the wheel 3.

- The pawl ¢*is provided with a tail ¢%, which,

25

30

35
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‘riage has almost reached the farthest point

55
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- when the armature j* is attracted by the mag-

~engaged from the wheel.
allows of the wheel 7° and consequently the

~anew line.

Jjust before the lever ©° completes its move-

ment when rotating the wheel 3, comes into
contact with an adjustable pin ¢* and is dis-
This arrangement

carriage /' being stationary when the plun-

‘ger f°is pressed against the ink-ribbon to
paper. In order to insure that

print on the
the wheel ¢* does not move owing to any mo-
mentum after the pawl #!is disengaged, I ar-
range a stop v upon the rod 4%, which comes
into contact with the end of the detent %%
and holds it tightly in gear with the wheel
v>. By adjusting the screw 7% higher or lower
the pawl +*is disengaged from the wheel 43

earlier or later during the movement of the
lever ¢°, whereby the movement of the screw

/v and consequently the spacing between the
letters printed by the type are varied.

° 18 the gong for signaling when the car-

ofits travel, the hammer 7 of the gong (which
Is a spring-hammer) being pivoted and pro-
vided with an arm ¢, which will be moved

~ up and allowed to fall to cause the hammer
to strike the gong by the passage under the |
~outer end of the said arm of a weighted arm
't on the carriage, the arm ¢ heing pivoted |

so that as the carriage moves back it will
turn upon its pivot without affecting the arm

2% 1In a similar way to the block b, |
J, Iigs. 3 and 12, is the column-magnet in

circuit with the local battery 01, Fig. 22,

“which magnet serves to rotate the roller % to |

feed the paper when it is necessary to start

- Thisis effected through the me-
dinm of a gear-wheel 7’ on one end of the shaft

of the roller2 and a gear-wheel 7% in gear with

the wheel 7" and operated by a weighted pawl
7% carried on one end of the lever 7', the said

lever being operated from the spring-arma-
ture 5* of the magnet 5 through the medium

of the rod j°, the bell-crank lever 75, and rod
77. DBy this construction it will be seen that

I8 a

]

by the magnet k.

572,760

net j the lever will be moved and cause the

pawl j° torotate the wheels 72 and 5/ and roller
it and consequently movethe paper surround-

ing the same, and at the same time it disen-

70

gages the tooth 2 from the screw /%, whereby

the carriage will automatically move back
from a position into which it may have been

moved into its original or starting position
(shown in Fig. 4) under the influence of the

75

weight 2%, Therod 5% extends longitudinally
between the rails 7% so that the lever 7’ can

‘always be in engagement notwithstanding the

movement of the carriage 7/

~ In order that the tooth 7 shall not reéngage
with the screw 2° until the carriage has ar-
rived at its initial position, I provide one of
the levers of the bell-crank 7° with an arm 78,

which,when the armature jtis attracted by the

magnet 7, will be caused to engage beneath a

shoulder j° on a spring-lever 5 pivoted to

30

one of the rails 2%, whereby the tooth 7 will

be held out of engagement with the screw h5

until the carriage, reaching its initial posi-
tion, strikes the upper end of the lever ;1

and releases the arm 7%, when the parts re-
sume their normal position. The lever ;1 is

shown clearly in Figs. 12 and 13. |
7t 9ty Figs. 3 and 22, are the terminals of

the circuit containing the column-magnet,

90.

one of which terminalsis moved into contact

with the other by an arm 7 on but insulated
from the spindle c¢'. _
to moveoverthe pins 0% b without making con-

By allowing the arm ¢

tact therewith it will bring the arm 4 into

~contactwith one of the terminals 7' and cause
the latter to move into contact with the other -
terminal, thereby closing the circuit and op-
crating the magnet, the arm ¢ being stopped
| In its movement by contact with a pin 7% on
the plate 6%, which pin acts as a terminal to

the circuit, including the starting and print-
Ing magnets, similarly to each of the pins X

“and b.

ko, Figs. 3 and 11, is the zero-magnet (or S0-
lenoid) in circuit with the local battery b,

TFig. 22. The armature &’ of this magnet is =
pivoted at &* and provided with, but insu-

lated from, an arm or toothed quadrant 3 in

gear with a toothed wheel %* on the spindle

¢, so that after the arm ¢ has been moved by

the spring ¢* it can be returned to its initial
position by the armature %’ being attracted
This magnet is energized
by the operation of the printing-magnet 77,

the armature f°of which is provided with an
extension /£°, which, as the said armature is
moved, comes in contact with a
kY, having an insulated arm %7, which forms

one of the terminals of the circuit including

the zero-magnet, the said terminal being

moved into contact with the other terminal, -

k%, to complete the circuit and energize the
zero-magnet. The bar £ is also provided

with an arm £”, which during the movement
{ of the said bar will move away a terminal
contact-piece k' from contact with a terminal
&' in the circuit of the printing-magnet,

pivoted bar
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thereby breaking the sald circuit.
that the baekwal d movement of thearm ﬂ,ture

-f%.1in consequence of the breaking of this cir-

cuit shall not allow the bar kS to move back

.~ 5.also and separate the terminals £"and %8, the
.- -bar k' is provided with another arm %', hav-

- ing an upward projection k'3, which, when

- :'[0

. the bar £%is moved forward by the ar matme
-5, moves behind a shoulder or catch [ on a
spring-lever /', pivoted at *beneath the start-

1nﬂ magnet 621 |

“In order that the telmmalcs k® and k7 shall
not be separated until the synchronizing arm
has been drawn back to its initial p051t10n

by the zero-magnet, I provide that when the

arm has reached this position it shall come

into contact with the upper end of a pivoted |

- bar %, Figs. 2, 3, and 17, which projects

20

 Dar [’, caused by the impingement of the syn-
o chromzmﬂ' arm. ¢, will disengage the shoul-

. 30

- cluding the line-battery A, Fig.

- 25 bar k%to fall back under the in
.- . weight £* and break the circuit.

'-throuﬂh the table b" the lower end of the said
‘bar bemﬂ' in contact with the inclined end

of the lever ', so that the movement of the

der I from the plo,]ectmn £ and allow the

- m, Figs. 1, 2, and 3, is the second contact-

. magnet in the same circuit as the printing-
I maﬂ*net the spring-armature m' of which

forms one of the terminals of. a 01reu1t in-

22, and 18
adapted when attracted by the mawnet m 1o

R - make contact with the other termmal m?2, of

o35

- this circuit, which includes a eontact-pleee

. .35 forming &telm1nal I, the smteh-lever E, and
-~ line-wire B.

Althounh T have described the seeond con-

R tact—mawnet m &s being used for opemtmw
o the arma,ture m', 1 may in some cases make

use of the pmmmﬂ' -magnet 7' for this pur-
pose. 1do not, hoWever, prefer this arrange-

- ment, as the printing-magnet, having sev-
eral partsto operate, does not wmk SO qmekly'

as the magnet m.
n N are remstanee colls in eonnectwn Wlth

~ the circuits containing the various circuit-
~ closing dewces the sald coils serving to d1—

mlmsh __sparkm as will be well understood.

- I also. employ condenﬁerb for the same pur-
> pose carried in the base of each apparatus.
- - The operation is as. follows: Assume that

- two apparatuses, as described, are at each

60

~end of the line B and having their parts in
© . the positions shown in Figs. 1 2, 3, and 4 of

the drawings, the said appamtuses being

 termed, respeetwely the ‘“transmitting ” ap-

palatus and ‘‘receiving” apparatus. The

transmitting apparatus must have the switch-
lever K moved so as to be in contact with the
terminal F, while that of the receiving ap-

paratus must be in contact with the terminal
D, as shown in Fig. 23.
finger-keys a of the transmitting apparatus
‘be depressed, the frame 6° will cause the ter-
= minal 6° to come in contact with the termi-

If now one of the

nal b1, thereby completing the local circuit,

. including the starting-magnet ¢, and ener-

In order

projection ¢'* from the hook c¢*.

luence of the

said maﬂnet% fTand m.

-

gizing the same, whereby the armature ¢*

will be attracted and release the synchroniz-

ing arm ¢ from the hook ¢**, which arm, un-
der the influence of the spring ¢?, will com-

mence to move in the direction of the arrow,
The armature ¢* at the same time

Fig. 2.

will come into contact with the terminal ¢*

and send a current to line B, which will pass

through the switch-lever E and terminal D
of the receiving apparatus and energize the

‘synchronizing maﬂ‘net ¢!’ of the same, ~where-

by the armature ¢ of the arm ¢ of this ap-
paratus will be attracted and disengage the
By thls 1t

will be seen that the synchronizing arms In

‘each apparatus will commence to move simul-
taneously. The arm ¢ of the transmitting

apparatus will then come in contact with the
upper end of the spring-pin, which has been
lifted by the depressed finger-key, and pre-
sent a type corresponding with the said fin-
ger-key opposite the pluanger 1%, the contact
completing the circuit through the pin 0,

‘plate &', battery 0¥, terminal 1, terminal kll

puntmn-ma,gnet 17, second eontaet—maﬂ*net
m, spindle ¢, and arm ¢, and energizing Lhe

consequently attracted and comes 1n contact

with the terminal m?, thereby sending a cur-

rent to line B thmuﬂ*h the terml_nal F and
switch-lever E, Whlch entering the receiving

The almature m’ 18

75

8o
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apparatus tthl]U'h the S“1tch—lever Y :;md |

terminal D, again energizes the synehromz-

ing maﬂ'net of this apparatus S0 as to again

100 |

attract “the armature ¢! and canse the pro-

jection ¢ to be thrust forward, thereby stop-

ping the synchronizing arm ¢ of:this appa-

ratus in contact with the Spring-pin corre-

sponding with the spring-pin which has been
raised in the transmitting apparatus.

This

IOS )

contact of the arm ¢ with the spring-pinin
the receiving apparatus also closes a circuit .

including 1138 printing and second contact
magnets, as in the tmnsmlttmg apparatus,

IIO

but the smteh lever K, being in contact with

the terminal D, the second contact-m
is consequently ‘not in the line-circuit. The
printing-magnets of both apparatuses being

therefore energized attract their armatures_
7%, which cause 'the screws /i’ to feed carriages

h' along the rails /% the plungers /¢ to move
the type to print upon the paper, and the
pawls g* to feed the ink-ribbon g. The said

armatures in their movement also move the
| , 80 as to make contact between the
terminals k" and £°and break contact between

bars £°,

the terminals &0 and k', the contact between
the terminals £7 and £° bemﬂ‘ maintained by

the engagementof the shoulders [ on the bars

' with the projections k'3, thereby completing

the circuit embracing the zero- -magnets & £,

which consequently attmct their armatures

k' and return the arms ¢ to their initial or

agnet

11§

I20

zero positions, where they again engage with
the hooks ¢* and at the.same' time impinge
against the bars [ and disengage the shoul-
ders [ from the projections £ and allow the



 bars %8 to fall back and move the terminals

IO

k" out of contact with the terminals %% and

the terminals &£ to move into contact with

the terminals k'*. By the operation of sev-
eral finger-keysidentical lines of type in. both
appamtuseb will be printed.
By depressing any one of the
the transmitting apparatus and
before the synehlomzmﬂ' arm ¢ reaches the

i’

spring-pin connected to such finger-key the

said arm will pass over all the Spring-pins
and come into contact with the pin 73, there-

by again energizing the printing and second
eontact mabnets the latter of which again |
sends a current to line, so as to release the |

synchronizingarm of the receivin g apparatus.

" The arms 713 in both apparatuses will then

- 20

come into contact with one of the terminals
g% and cause it to make contact with the other
terminal y" to complete the circuits contain-

ing the column-magnets, thereby energizing

the same, S0 as to attract their armatures and-- |
release the teeth ¢ from the feed-screws 75, |
whereby the carriages I/ will be allowed o

return to their 1111’51&1 position, the rollers 5

~ being simultaneously rotated to commence a

R

fr esh line.

By my mventwn 1t will be seen that the
message is prmted in both apparatuses and
that the receiving apparatus requires no at-

tendant while receiving a message.

35
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to the pillars d d.
is rotated by a wheel ¢, similar to that herein-
‘before described in connection with the paper

Instead of the paper roll and carriage, as
hereinbefore described, T sometimes employ

a paper tape, upon which the type print, as

o
ures o indicates the tape, arranged in a 1*011 |
p upon a spindle g, revolving on centels ror,

illustrated in Figs, 24 and 25,

In these fi

carried by brackets s s, for med On Or attached
The spindle g earries and

~ rolland carriage and actuated by the printing-

magnet in a ,5111111&1 manner, the proportions
of the connections being Shn*htly modified in

order to impart the required amount of feed-

at each depression of a key a*or a. ¢ is

‘roller for guiding the tape onto the roll o', the_

- said rollel bemﬂ' carried by arms w1, wn-

50

nected to the br aekets s s. By this arrange-
ment 1t will be understood that the eolumn-
maﬂ‘net can be dispensed with.

IIavmn* now particularly deseribed and as-

certained the nature of my said invention and
~1n what manner the same is to be per fm med
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I declare that what I claim is—

1. In printing telegraphic tl‘&IlSlnlttlllU or
receiving appamtus the combination of
series of spring-pins.arranged in the arc of a

~Clr ele, ﬁnn"el key&, connected to the smd pms,

nger- ke}*s of |
1‘616&811]“‘ it

acircuit-closing device in connection with the
said keys, an arm arranged to work over the
pinsand provided with a mova,ble hook projec-

tion and armature operatively connected, a
magnet the armature of which is adapted to

engage with the said hook and close the line-
| 01reu1t, a weight or spring for operating the
arm in one dlI‘PthOH a magnet for operating
‘it in the other dlteetlon a m&mwt for operat-

ing the armature on the arm, a series of type
&llaﬂﬂ'ed in the are of a 011'016 and connected

with the said arm, and a magnet the armature

of which is arra nﬂ‘ed to close the line- 011"011113
all substantially as described.

2. In a printing-telegraph the combma,tlon
with the revolving spindle provided with a
synchronizing arm, and a series of stop-pins
adapted to be moved into the path of said

arm, of a weight loosely mounted on said spin-

dle and means connecting sald spindle with

the weightformovementin one (:111 eetlon only'

substantmlly as described.

3. In a printing-telegraph the combin atlon |
withtherevolving gspindle, synchronizing arm

and series of st0p pins adapted to be moved

into the path of said arm, of a weight loosely

60
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mounted on said spindle and havmﬂ a part -

provided with ratchet-teeth and a pm*t COM -

nected with said spindle having a pawl engag-
ing said teeth, Whereby said Welﬂ‘ht will move
W1th said spmdle In one d11'*ect10n only, sub—

.sta,ntlally as described.

4. Ina prmtlnfr-teleﬂ'mph the combmatlon

_Wlth the spindle, the synchronizing arm, a
series of stops adapted to be moved into the -

95

path of said arm, a series of movable type
carried by said %pmdle a stationary plunfrel

for impressing said type, the paper-carriage

and a screw for operating the same, of means
for starting said svnohromzmﬂ‘ arm and mov-
ing one of smd stops into its pa,th a printing-
maﬂ'net for operating said plunger and the

| said screw, and means for returning the parts
1o their 1111131&1 pOSIthIlS substantmlly as de-
scribed.

5. In a printing mtelen‘l aph the combmatwn

with the synchronlzmg arm, and a series of

stops adapted to be moved into the path of
sald arm, of a magnet for returning said arm

to its 1111131&1 pOSI‘mon the prmtmmmaﬂnet a,

bar operated by the printing-magnet to close

a circult through the returning-magnet, and

90
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a part oper ated by said bar for br eakmo' the

circuitthrough the printing -ma,ﬂ*net substan- |

tlally as descl ibed.
| LEO KAMM

. 1V1t11essns

CHARLES G. REDFDRN
A ALBUTT o
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