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To all whom it may COTLCCFRL: |
Be it known that we, JoEN E. WRIGHT and
J. HoLMES LONGSTREET, citizens of the United

States, residing, respectively, in the city, coun- ;

ty, and State of New York, and Hoboken,
county of Hudson, and State of New Jersey,
haveinvented certain new and useful Improve-
ments in Printing-Telegraphks, of which the
following is a spectfication. |

Qur invention relates particularly to the

class of printing - telegraph instruments in

“which the step-by-step movement is given to

L5

20

25

the type-wheels through the instrumentality

of an escapement actuated by an independent

electro - magnet, while the impressions are

taken from the type-wheel or type-wheels

through the agency of one or more electro-

‘magunets included in an independent main-line

circuit. | | |
‘The object of the invention is to provide
means for actuating the type-wheels rapidly,
for the purpose of bringing the desired char-
acters in position to print; to effect 1Impres-
sions of these characters, whetherlocated upon
one or the other of the type-wheels, or of the
two independent faces of a single type-wheel,
and to secure a unison of the type-wheel or

type-wheels with reference to the transmit-

ting-instrument in a convenient and efficient

20 Manner.
~ The invention consists in constructing the
apparatus in substantially the following man-

" ner: A single permanent magnet is applied to

10

the escapement-anchor, and the positive and

35 negative poles of this magnet extend Into

proximity to one extremity of the core of an
electro-magnet or to two polar extensions ap-
plied thereto. To the remaining pole of this
electro-magnet the permanent magnet is piv-
oted at or near its neutral point. Theeffect of
the last-named pole of the electro-magnet 1s,
when the electro-magnet is vitalized by an elec-
tric current ina given direction, toincreasethe
magnetism manifested at one poleof the perma-

45 nent magnet and to diminish that manifested at

the other pole. When the magnetizing-current
is in the opposite direction, the poles of the
permanent magnet to which. this increase and

~ decrease in magnetic intensity 1s applied are.
50 reversed.

The combined action -of the two
poles of the electro-magnet is,therefore,to 1m-

‘pel the permanent magnet in one direction or

the other, according to the character of the
polarization induced in the electro-magnet, by

reason of the attraction existing between the
free poleof the electro-magnet and one of the

poles of the permanent magnet and the repul-
sion between the pole of the electro-magnet
and the remaining poles of the permanent
magnet. The coils of the electro-magnet are
included in a single main line, through which
it is designed to transmit alternate positive
and negative impulses, and at ecach reversal
in the direction of the current transmitted the
permanent magnet and the escapement-an-
chor are caused to move in one direction or
the opposite, thus giving a step-by-step mo-

tion to the type-wheel through an ordinary:
scape-wheel.

The type-wheel which we pre-
fer to employ is constructed with two faces,
which are respectively designed to carry let-

ters and figures, and these two faces are placed -

in planes diverging slightly from each other
toward the axisof the wheel. The type-wheel
itself is carried upon or is coupled with the
shaft by a ball and socket or other suitable
form of joint, which permits of aslight move-
ment of the type-wheel with reference to the
type-wheel shatt in sueh a manner that either
of its faces may be presented to the surface
of the printing-platen, which is located 1n 2
plane parallel with the type-wheel shaft. For
the purposeof effecting impressions from this
type-wheel two electro-magnets are employed.
Upon the armatures of these electro-magnets
are respectlively carried two arms, which are
designed to place the type-wheel 1n position

" to print from one or the other of its faces, ac-

cording as one or the other of the armatures
is actuated. The printing-platen is carried

upon an independent lever, and is so lo-

cated with reference to the armatures ot the
electro-magnets that it will be forced in the
direction of the type-wheel by the move-
ment of either armature; but an impression
will be effected only from the type-wheel face
which is direetly presented to the platen. The
electro-magnets employed for actuating the
platen are normally polarized by induction
from a permanent magnet upon which the
cores are mounted.  The polarization thus

| received is, however, insufficient to draw the

.
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respective armatures infto proximity to the
electro-magnets against the force of the re-
tractile springs which are applied thereto.
The coils of the electro-magnets are opno-
sitely wound, so that a Cuuenb transmitted
through the same 11 a given direction will
serve to 1ncrease the 111&;11811‘%111 induced
in the core of one of the electro-magnets by
means of the permanent magnet, while it will,
to a greater or less extent, neutralize that in-
duced 11 the core ot the remaining electro-
magnet. Thearmature of the electro-magnet,
the polarization of which is thus 11:1016(136(1
responds to the additional iorce, and serves

both to place the type-wheel in a position

to print from the type-tiace corresponding
thereto and to impel the platen toward the
same. ‘T'heremaining armature, however, re-
mains in its position away from its electro-
magnet. A current in the opposite direction
will produce the opposite result, effecting an
1mpression from the other type-wheel face.
For the purpose of securing the unison of the
type-wheel with reference to the transmitting
apparatus, whenever it 1s so desired, the es-
capement-wheel is mounted loosely upon the
type-wheel shaft; but it is connected there-
with by means of a feather, which permits a
longitudinal nmovement of the scape-wheel.
Suitable means are provided for normally
holding the scape-wheel in position to be en-
gaged by the escapement-anchor; but under
the 1nfiuence of the proper force the scape-
wheel may be moved laterally upon the type-
wheel shaft out of engagement with its anch-
or. The scape-w heel and the type-wheel
shatil are thus permitted to revolve under the
influence ot the actuating force of the instru-
ment until the scape-w h el 18 arrested, with
the type-wheels at the unison-point, by means
of a pin or widened tooth of the seape-wheel
striking against one pallet of the escapement-
anchor. "The required movement for thus
actuating the scape-wheelisimparted thereto,
by means of the armature-levers employed for
effecting impressions from the type-wheel, in
the following manner: A forked lever engag-
ing the SIELVG of the scape-wheel carries a
pwoted rocking bar the ends of which extend
above the armatures. This bar may be tilted
in one direction or the other without actuat-
ing the forked arm when one armature or the
othel alone 18 actuated. If, however, both
armatures be simultancously 1111pﬂlled towmd
their type-wheels, both ends of the tilting bar
will be simultaueoubiy engaged and the forked
lever actuated, thereby moving the scape-
wheel hter‘lllv upon the type- wheel shaft.
This movement of the scape-wheel releases the
same from 1ts anchor and secures the unison
of the type-wheel, 1n the manner alreadv de-
scribed. o

Instead of having the scape-wheel movable
upon the shalt 111depe,;1dent1y of the type-
wheel, both may be constructed to move to-
gethel or the shaft may 1tself be made longi-
tudinally movable in its bearings

through the coils of the

purpose of thus causing both armature-levers
to be simultaneously dmuated, 1t 18 necessary
not only to transmit a current of sufiicient
strength to attract one of the armatures toits
electro-maguet, but also to overcome the mag-
netism normally 1nduced 1n the core of the
other electro-magnet, thereby actuating both
arnmatures. i'he movement of thescape-wheel
is then effected 1 the manner set forth.

In the accompanving drawings, Ficure 1 is
a side elevation of a puntmu te%g aph 111-
strument illustrating our invention, and Fig.
2 is a front view of the same. I’ln s 1llus-
trates certain detatls in the construction of
the escapement device.

Referring to the drawings, A’ represents an
electro-magnet which is designed to be in-
cluded 1n the circuit of a main line, L/, and

to be vitalized by means of alternating elec-

tric impulses. Applied to this electro-magnest
is an armature, a’, consisting of a permanent
magnet bent 1uto Snch fm m that it& 1 ebpeotiw*
1:)01% X g B

a wuleued pole, n/, ot the ele@tm m: u_},n b A
The permanent magnet 1s pivoted at or near
1ts neufral point to The remaining pole ¢ of the
electro-magnet A, An electrie current trans-
mitbed through the coils of electro-mavnet A’

in oue direction will render the pole »n' of

north polarity, and the pole s" of south polar-
ity. There will, therefore, exist between the

pole #n” and the pole N a certain amount of

repulsion, and between the poles #° and &

corresponding amountof attraction, This at-
tractive force will be the greater by reason of
the additional strength given to the pole &
by induaction for the poie s.  The permanent
magnet or armature will thus be turned upon
ibs axis 1n a given direction. When the di-
rection of the current is reversed, the perma-
nent magnet will 1n like manner be impelled
in the opposite direciton. The arbor«®, upon
which the armature ¢’ is carried, will thus be
vibrated. An escapement-anchor, «’, is car-
ried upon the arbor ¢’ aud this anchor en-
gages the teeth cof the scape-wheel B. The
scape-wheel B’ is carried upon a sleeve, 0,
which i3 longliudinally movable upon the
shaft €, which shatt also carries the type-
wheel D. A teather, 07, formed upon the
shaft C, engages the sleeve d” and prevents the

scape-wheel from turning independentiy of

the type-wheel shaft. When, however, the
escapemenb-anchior 1s vibrated by means of
the alternating electric cuarrent transmitted

step-by-step movement 18 given tc the shaft
and to the type-wheels in response to the
force exerted by means of a spring, weight, or

other driving-power throughasuitable train of
cear, 1.
two beveled faces, D' and D, which are re-
spectively designed to carry tetters and fieures
or other suitable characters, as may be de-
sired. Impressions are taken {from these

two type-wheel - fuces by means of a platen, d,
For the ) which may be actuated by means of either of

electro-magnet A/, a.
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two armatures,d’ or d?,which are respectively | self, thereby effecting an impression from the

applied to two electro-magnets, " and T, The’

printing-platen is mounnted upon an independ-

ent support, d’, and it is designed to take 1m-
pressions from only one face of the type-wheel
at a time. For the purpose of securing this
result, the type-wheel is mounted upon the

shaft C by means of gimbals or a ball-and-

10

socket joint, so that it is capable of a slight
lateral movement. .
print from the type-wheel face D', it 1s nec-

~essary to place the wheel insuch position that

while the face D? is turned at such an angle | red _
brought above the printing-platen, and thena
“current of positive or negative polarity, ac-

20

the face D’ lies parallel to the type-wheel shatt,

‘with reference to the printing-platen that a

character upon its face will not be impressed:
Likewise, if the char-
acter desired is upon the face D? the type-.
wheel should be turned so that that face is-
parallel with the face of the printing-platen

upon the paper-tape.

and with the shaft C. For the purpose of thus

~ moving the type-wheel into proper position at

25

30

10

the moment it is desired to effect an impres-
sion, two arms, f” and f?* are applied to the.

two armatures d' and @’ of the electro-magnets
F and F% ~These arins extend upon opposite
sides of the type-wheel, and they serve, by
striking against the part C', by meaus of which
the wheel is coupled with the shaft C, to turn
the type-wheel upon- itsuniversal joint in the
proper direction to cause 1t to print the char-

‘acter desired. When the type-wheel isagain
set in motion, it will resume 1ts position par-
" allel to thetype-wheel shaft C by reason of the |

35

revolution given thereto. Suitablesprings, ¢,
are, however, preferably applied to the sleeve
¢, and these springs, by pressing against the
shaft C, normaliy hold the type-wheel in the
position shown in the drawings when 1t is not

engaged by one or the other of the arms f’ or

f%  The electro-magnets F' and F* are pro-

“vided with cores f°® and f* respectively,which

45

receive by induction a certain polarization
from a permanent magnet,G,upon which they

‘are carried. The armatures themselves arealso

preferably pivoted to the opposite pole of the
permanent magnet G, and they receive there-
from the opposite polarization. The tendency,
therefore,of the two electro-magnetsis to nor-
mally attract the armatures toward them-

selves, and thus to impel the platen foward
the type-wheel faces. The tension of the re-

~ tractile springs ¢’ aud g, however, is normally

CIv .

sufficient to prevent the armatures from re-

- sponding to the induced magnetism of the

" cores,and the platens are therefore held away

O

6

tion.or thé opposite, as desired.

from the type-wheel. The coils of the elee-

“tro-magnets ¥’ and F”. are oppositely wound,
~and they are included in the circuit of a sec-

ond main line, I/, ‘which is provided with
means for transmitting currents in one direc-
A current

of one polarity—positive, for instance—trans-.
mitted through these electro - magnets will
be of the character to increase the magnet-
‘jsm of the core of the electro-magnet I suffi-
ciently to attract the armature d’ toward it- -

Thus, if it is desired-to

Jevers d’ and d'.

type-wheel face D’.  This same current, how-
ever, tends to neutralize the induced magnet-
ism of the core f*of the electro-magnet I*,and
does not, therefore, cause its armature to re-

 spond. - A current of the opposite polarity—

that is to say, negative-—-transmitted through
the coils of the electro-magnets I and F
would tend to neutralize the magnetism in the
core f3, while it increases that of the core f*

‘sufficiently to actuate the armature f* and ef-
fectan impression from the type-wheel face D",
‘In this manner the type-wheel may berevolved

antil the desired character upon either face1s

cordingly asitis desired to print from the type-
wheel face D’ or D% is transmitted through
the line 12, and an impression is then -effected
from the corresponding type-wheel face.

. Tor the purpose of bringing the type-wheel
to the unison-point when desired for the pur-

nose of insuring that they are in unison with

the transmitter,we propose to move the scape-
wheel B’ out of engagement with the anchor
¢*, thereby permitting the scape-wheel to ad-
vauce continuously until it is arrested by the
engagement of an extended tooth or a pin, 4,
carried by the anchor,with one of the pallets,
1, of the escapement-anchor, @’. At this polnt
the scape-whee! will be arrested and theblank

~or unison points of thetype-wheel will be held
above the printing-platen.

The scape-wheel,
being thereupon released, again moves 1nto

engagement with the escapement-anchor by

reason of the pressure exerted by a spring, ',
which is applied thereto. Forthe purpose of
thus moving the scape-wheel it is mounted, as
already stated, loosely upon the shait of the
type-wheel, and is capable of a longitudinal

movement thereon.

The sleeve ', upon which the scape-wheel
is carried, is provided with an annular groove,
b*, into which fits the forked extremity of a
lever, H’,which is adapted to move thesleeve
and scape-wheellongitudinally upon the type-
wheel shaft in the following manner: The Jever
H’ is pivoted at a point, b*, and the arm »° ex-
tends between the two armature-levers /7 and
73, and carries a tilting bar, A%, the respective
ends of which extend above the two armature-
One end or the otherof this
tilting lever may be elevated, according as
one or the other of the armatures is actuated,
without moving the lever H'. If, however,
both levers be simultaneously actuated, both
ends of the tiltirg lever will be engaged at
once, and the arm 72° of the lever I will
therefore be raised. - The
given to the lever H' causes the scape-wheel
B’ to be moved laterally upon the shaft C a
sufficient distance to carry it out of engage-
ment with the escapement-anchor, where-
upon it revolves to its unison-point, at which
it is arrested in the manner described. For
the purpose of thus obtaining the simulta-
neous- movement of both armature-levers it

3

movement -thus

7C
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18 necessary only to transmit through the | tures a given polarization, two electro-mag-

- maln line L? and the coils of the electro-
magnets I and F? a current of -either polar-

ity having sufficient strength not only to cause

IO

the armature applied to the electro-magnet
- having normally the same polarity as that in-
 duced by the current transmitted to respond,
- but also of sufficient strength to overcome the
normal magnetism of_the core of the other:
jelecm'éo—fm&g:neti and to 1nduce therein suffi-
cient magnetism to attract its-armature. Both

armatures will thus respond to thiscurrent of

increased. 5b1(—>ugth} and the unison will be :

: effected.

s

20

25

We claim as our mveutmn-—— .

... 1. The combm&blon,substantlally as herem--
- =beiole setforth,of an electro-magnet, a perma- |
~nent magnet the poles. of whmh extend in
- ip:r()x:imity to one pole of said electro-magnet, |
an escapement-anchor actuated: by means of"|
- -sald permanent magnet under the influence |
- of electric currents of alternating polarity,a |
~.scape-wheel to which said escapement-anchor
....is applied, two type-wheel faces moving with
sald scape-wheel, a printing-platen applied to |
- Ssald type-wheel facesand two electro-magnets, |

 two armature-levers applied thereto and each

- adapted to actuate said printing-platen, and
- means, Subbmnt.l.:tlly such as described, for
causing one or the. other of said type- “wheel
faces to be placed in position to priut accord- |
1ngly as one or the other of said electro- mag-

30

- nets is vitalized.

33

10

45

50

55

65

2. The c&mbmat')l:on,
scape-wheel, an escapement-anchor, a perma-
nent magnet tor actuating said anchor, and an
electro-magnet to one pole of which said
permanent magnet 1s pivoted atb its neutral
point, while the respective poles of said per-
manent magnet extend into proximity to the
remaining pole of said electro-magnet or ex-
tensions thereof.

3. 'I'he combination, substantially as herein-
before set forth, with the scape-wheels of a
printing belewmph of an escapement-anchor
applied thereto, means, substantially such as
described, for actuating the same, two type-
wheel faces revolving with said scape-wheel,
a printing-platen applied to said type-wheel
taces, two electro-magnetsand theirarmatures
for actuating said priuting-platen, nreans, sub-
stantially such as described, for normally in-
ducing in the cores of said electro- magnets
polarization of a given character, and means,
substantially bll(,h as described, for causmcr
one. or the other of said amnatures to 1mpf,l
said platen toward said type-wheel faces un-
der the influence of an electric current ac-
cordingly as 1t is transmitted in one dlrectlou
or the other.

4.. The combination, substantially as herein-

‘before set forth, with two type-wheel faces of

a printing-telegraph instrument, and means,
substantially such as described, for revolving
the same, of two actuating-armatures upon a

per

manent magnet inducing in sald arma- |

|

nets, to which said armatures are applied, in
the cores of which sald permanent magnet
normally induces magunetism of the opposite
polarity, and retra(,tlle springs applied to - o
said armatures having tension sufficient to =
normally hold S&ld armatures a,way irom their
-electro magnets. : T SR
5. The et:)mbnntlon Substantla'lly as “here-
inbefore set forth, Wlth a type-wheel and a
printing-platen, Of an electro-magnet and 1ts

armature for actuating said platen, and per-.
manent magnet for normally induacing 1in said

-sufficient force to overcomethe attractive force

normally existing between said electro-mag-

-1net and its armature, and means, substantially

o
75

80: : .
| electro- mwnet_ and 1ts -armature a  given. . -
“amount of magnetism, a retractile spring of -

such as described, for increasing the polariza-
tion of satd electro- mawnet Suficiently tocause

1ts armature to respond

inbefore set forth, of two type-wheels or type-

and two armatures for actuating the same,two

electro-magnets : applied to: said armatures,
-elther one or the other of which may be eaused

to attract its armature and to thereby effect an

impression fromthe corresponding type-wheel

6. The combination, substantlally as here-" L
Qo ot
wheel fa,ces;aprinting—.platen applied thereto, .

~or type-wheel faces, and. means, substantially -
such as described, tor causing both of sald ar- .

~ S-ubsta;ntlallyias:herfelzn-:-:
before set forth, with a type-wheel shaft, of a

1 matures to reSpond when deswed | o
- The combination, Sl]bSt’LlltI&Hy as here-

IOW

mbefore set forth, of bwo. electro-magnets and

their armatures, means, su’bsbantially such as
described, for causing one or the other or both
of said electro magnets to attract their arma-
tures, a scape- Wheel and means, substantial-
ly such as descrlbed for ca.usmg sald scape-

wheel to be moved out of engagement with

1ts anchor when both of said armatures are
actuated. |

8. The combination, substantially as here-
inbefore set forth, of two type-wheel faces, two
levers for effecting impressions from said type-
wheel faces, respectively, means, substantially
such as described, for actuating either one or
the other of the same, a scape-wheel control-
ling the movements of sald type-wheel faces,
an anchor applied to said scape-wheel, and
means, substantially such as “described, for
causing sald scape-wheel to be disengaged
from said anchor when both of said leversare
actuated simultaneously.

9. The combination, Substantlally as here-
inbefore set forth, with two type-wheel faces,
of a scape-wheel and its anchor, two electr o-
magnets, their armatures, means, substantial-
ly such as described, for causing both of said
armatures to be actuated simultaneously and
to thereby cause sald scape-wheel to be disen-
gaged from its anchor, and a pin or detent
moving with said scape-wheel which is en-
gaged by said anchor at given point in the

revolation of said type- wheels when said

scape-wheel 1s out of engagement with said
anchor, |

105 -
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10. The combination, substantially as here-
inbefore set forth, of two movable levers,
means, substantially such as described, for
moving either one or the other or both at will,

a tilting lever and its support, the respective |

ends of which tilting lever may be engaged by
the first-named levers independently of each

~ other without interrupting their movements,

IO

while both ends when simultaneously engaged
canuse the said suapport to be moved and a uni-

- son-stop for printing-telegraphs brought into

IS

20

25

3C

action through the instrumentality of said le-

vers. | )
11. A type-wheel for printing-telegraph in-

struments, constructed with two type-faces the
planes of which incline from each other, sub-

stantially as described. S

12. A type-wheel for printing-telegraph in-
struments, having two type-bearing faces 1n
planes diverging from each other, in combina-
tion with a shaft to which said type-wheel 1s
coupled by a universal joint, substantially as
described. . | L |
' 18. The combination, substantially as here-
inbefore set forth, of a type-wheel having two

beveled bearing-faces, a shaft to which 1t 18

coupled by a universal joint, and means, sub-
stantially such as described, for causing sald

type-wheel to normally stand with its axis in

line with said shaft. - _
14. The combination, substantially as here-

" jnbefore set forth, of atype-wheel having two

35

40

_is presented thereto, two levers either of which |

beveled faces, a shaftto which it is coupled by

a universal joint, a printing-platen for effect-
ing impressions from the same, and means,
substantially such as desecribed, for turning

said type-wheel so that it will present one or

the other of its faces to said platen.

15. Thecombination, substantially as here-
inbefore set forth, of a type-wheel having two
beveled faces carrying type, aprinting-platen
for effecting impressions from one or the other
of said faces accordingly as one or the other

by

| may be employed for actuating said platen, 45

and means, substantially such as described, for
causing said type-wheel to present one or the
other of its faces to said platen accordingly as
one or the other of said levers is actuated.

16. The combination, substantially as here-
inbefore set forth, of a type-wheel having two
beveled faces carrying type, a printing-platen
for effecting impressions from one or the other

506

' of said faces accordingly as one or the other

is presented thereto, two levers either of which 55
may be employed for actuating said platen,
and means, substantially such as deseribed,
for causing said type-wheel to present one or
the other of its facesto said platenaccordingly
as one or the other of said levers is actuated, 6o
and means, substantially such as deseribed,
for causing one or the other or both of sald.
levers to be actuated at will. | |

17. The combination, substantially as here-
inbefore set forth, of a type-wheel having two
beveled faces carrying type, a printing-platen
for effecting impressions from one or the other
of said faces accordingly as one or the other
is presented thereto, two levers either ot which
may be employed for actuating said platen,
and means, substantially such as described,
for causing said type-wheel to present one or
the other of its facestosaid platenaccordingly
as one or the other of said levers is actuated,
o unison device for said type-wheel which 18 75
brought into action when both of said levers
are actuated, and means, substantially such
as described, for actuating either one or the
other or both of said levers at will.

In testimony whereof we havehereunto sub- 3o
scribed our names this 10th day of May, A. D.

1884. | |

JOHN E. WRIGHT.
7. HOLMES LONGSTREET.

- Witnesses: | |
DANL. W. EDGECOMB,
CHARLES A. TERRY.
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