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To all whom it mas concern:

Be it known that I, Francis H. RicHARDS,
a citizen of the United States, residing at

Hartford, in the county of Hartford and |

State of Connecticut, have invented certain
new and useful Improvements in Xey Mech-
anism for Typographic Machines, of which
the following is a specification. .
This mvention pertains to the relationship
and organization of various elements that
may, either singly or collectively, enter into
the construction of machines for typographic
and other cognate uses; the application, to
saxd elements, of the improvement embodied

in this invention, effeeting, in part, a com-

bination of elements, whereby any one of a

series - thereof, such, for instance, as type
mpressors or impression devices may be

selectively operated by a single element,

such, for Instance, as a key. .

In the form chosen herein to illustrate my
mvention, but which is, in no wise, intended
to Timit the possible scope of said invention,
I have shown a keyboard; a set of shiftable
keys; a set of key-levers; connections from
the Iatter, severally, to the respective mem-
bers of a series of type-bars; the type-bars
themselves, each having an 1mpression de-
vice; a carriage, with a common form of
platen, so-called; and spacing mechanism;
some of the elements mentioned being of
forms commonly in use and not, in any man-
ner, exclusively appertaining to my inven-
tion. By the application of my invention
thereto, however, as herein set forth, many
of these elements are endowed with new

functions, or with new and improved means
for performing functions that, in themselves,

may not be new. Thus, for instance, the
weys arve severally capable of operating, by

~improved means, any one of a plurality of

key-levers; the latter, in turn, with their
connections, are capable of severally deter-

mining the due proportion of space to be

allotted to the respective connected impres-
sion devices, upon the operation of the lat-
ter; the spacing mechanism is capable of
furnishing to each, several, impression de-
vice, the due proportion of space allotted
thereto by the operation of its relative key-
lever and connections; and, in other ways,

- the specific mechanism herein shown and de-

!

mon devices, of the improvements embodied
I my invention. It 1s quite evident, how-

ever, that said Improvements may, either

severally or collectively, be applied, in an
equally eflicacious manner, to other elements
of the same general class, or to other com-
binations of the same elements. |
The 'subject matter disclosed herein is
closely related to that set forth in my pend-
ing application, Serial No. 41,831 filed Janu-
ary 2, 1501, In the present case, however, I
employ a shifter plate for transferring a key
from operative engagement with one key
lever into similar engagement with a differ-
ent lever, mnstead of shifting the key bodily,

that 1s, by a translational movement, as 1n

my other pending application.

In the drawings forming a part of this
spectfication, IMigure 1 is an elevation of a
form of my improvements embodied in a

90
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typewriter machine, the mechanism of which

is mclosed In a casing shown in section and,
which 1s of a conventional form. The cage
of the machine is shown partly broken away
and partly in section on the longitudinal
center line A—A, Fig. 2. Fig. 2 is a front
elevation of the mechanism shown in Fig. 1.
Iig. 3 1s a top plan view thereof, a portion
of the case at the left being shown broken
away. Ifig. 4 1s a top plan view of a series
of key-levers, of a portion of a shiftable
plate, and of other members, the case of the
machine being - partly
partly in section on the lines a, @, Figs. 1 and
2, respectively. Iig. 5 is a surface perspec-
tive view of a shiftable key-plate. TFig, 6 is
a perspeclive view of the bottom and right
siae of a spacing arm. Fig. 7 is'a side eleva-
tion 6f a key and portions of several key
levers; and illustrates various angular posi-
tions which may be assumed by the former

relative to the latter, respectively. TFigs. 8

and 9 are, respectively, front and side eleva-
tions of a part of a key. Fig. 10 is a plan

of a section of a key and portions of several

key-levers, and IFig. 11 is a vertical perspec-
tive rear view of a guide bar. References
are relatively

ings. .

The terms “ zero,” and “zero posi-

tion,” as used herein, indicate a position
prepared for

assumed by an element when
use, but not in use.

scribed, 1llustrates the applicability, to com-| In the. conventional form of machine

alike throughout the draw-
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button 2’"7; the term “ key” being gener- ;

10

15

»

shown 1n the drawings, the mechanism 1s |

partly inclosed within, and partly mounted

a serles of keys 2, each of which comprises
a contact piece 27, a stem 2 and a finger-

ically used herein, and intended to include,

not only such members as are shown, but ;

also all manner of cognate devices. The
several perforations 6’, in the key-board b,
may be countersunk; respectively, from each
side, as shown; in order to permit the key-
stems 2”7, to oscillate therein with but a mini-
mum of lost motion. A shifting-plate 3, is

- shiftably mcunted in grooved guides C; the

20
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latter being fixed, respectively, on the in-
terior of each side wall, and adjacent to the

front, of the case B. 'The shifting-plate 3,

(see Fig. 5,) 1s slotted at 3" near each end,

.to receive the respective ends of the shifting

levers 6; which, with a hand lever 6’ are
fixed on, and oscillate with, a fulcram rod 7,
which 1s mounted in bearings, located, re-

spectively, at each side of the case B. On

the hand-lever 6’, may be fixed a spring 6’”;

- the free end of which may engage in the
30

respective notches e, ¢/, ¢/, formed 1n a lock-
ing plate K, which is fixed to the side of the

case B. The shifting plate 3, is serially per- |

forated, to receive the contact-pieces 2 ; the
perforations in the plate 3, being so disposed
as to be, resgectively, at all times, in aline-
ment, considered longitudinally with the
machine, with those in the key-board b, but
In transverse ‘alinement with the latter, only
when the former is practically, in a median

position, as shown in Figs. 1 and 7. The
perforations 3/, in the shifting plate, may

be beveled from each side, relatively the

same, and .for the same purpose,-as is set

forth in relation to the countersunk perfora-
tions 6’ 1n the key-board. 6. = The contact-
pleces 2, may consist of flat plates either

-severally integral with the respective keys 2.

or severally joined to the respective key-

~ stems 2’7, in any suitable manner; and their

50

free ends will severally extend across re-
spective

- collectively, forming a series, im which the

b5

members are, preferably, arranged face to
face, vertically as to cross section,and parallel
with each other. The key-levers 4, are piv:

oted on a common fulcrum rod D, adjacent

to the base and to the rear wall of the case

60

65

B, and the free ends of said levers are en-
gaged by

by a guiding member, hereinafter
described. I |

The key-levers 4, may be respectively re-
turned to their zero positions by the several
teeth 5" of a comb-shaped spring member 5,
fixed at the rear of the base of the machine.
The key-levers 4, may be strips of any

~upon a case B, which may cmnprise‘side,'%
front and rear walls, 0%, 0% b* respectively, !
and, m this 1nstance, a key-board b, which

_ _ - preferably, of such linear dimensions, and
1s serially perforated to receive the stems of

roups of key-levers 4; the latter, |

913,307

suitable material, with a projection 47, se-
cured edgewise on each strip. The projec-
tions should all be, practically, on the same
horizonial plane; the projections 4° being,
70
so disposed, that in each group, of three for
instance, they will be arranged consecutively
adjacent, but slightly overlapped, relative
to their positions longitudinally on the key-
levers 4, but will severally be on approxi- 75
mately separate planes, transversely with
said levers. -

The several members of each group of
levers, arranged as described, may be oper-
ated, respectively and singly, by a single
key 2; the contact piece 2’, of which, as
hereinbefore mentioned, extends across the
whole. particular group of levers. Other
key levers 4'’, shown 1mn Fig. 4 as lying
separately from the several groups of levers
hereinbefore mentioned, may severally have
projections 4”/, thereon, respectively; the

80

85

linear dimensions of the latter being ap-

proximately, equal to the totality of those
of each several group of projections 4.
Hence the key which in any given position

90

‘1s operative to actuate one of these levers 4"/

will remain in operative engagement there-

~with despite the shifting of the shifter plate.

Provision thus exists for enabling a particu-
lar key or keys to produce the same result
whatever be the position of the shifter plate.
Cross-pins 22, in the key-stems 2’’, severally
contact with the under side of the key-board
b, and limit the upward movement of the 100
keys 2, respectively. The guiding member
IY, hereinbefore referred to, is fixed at the
lower part of the inside of the front wall of
the case B, and comprises a bar F’, and a
plurality of interspaced transverse guiding 105
iembers f. The bar F’, is grooved longi-
tudinally at I’ and F’"’ to receive strips

99

f’, of felt or similar non-resonant material.

The operation of any or all of the ele-
ments thus far described, may be as here set 110
torth 1n relation to the respective operations

~of one group of key levers 4, and of a single

lever 4", in the order named; the keys 2,
collectively, being retained in any certain

- position by reason of their engagement in 113

the perforations 4, in the key-board 4, and
3%, 1n the shifting-plate 3, respectively, the
latter being locked in a proper relative po-
sition by reason of its engagement with the
shifting levers 6, which are mounted on and 120
oscillate with the fulcrum rod 7, carrying
the hand-lever 6’, to which is attached the
locking spring 6’, which is engaged in a
notch in, and is locked -with the locking
plate E:—A key 2, being depressed, de- 125
presses, in turn, a key-lever 4, whose pro-
jection 4, lies immediately in contact with

the contact piece 2’ of said key, and whose

free end is guided between members 7, f,

| of the guiding member F; the movement of 130
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the key 2, and key-lever 4, being limited by |

the non-resonant strip f’, located in the
lower groove F”’/, in the guiding member F.
When the key 2, is released, it, and the lever
4, will be returned to their respective zero
positions by a tooth 5”, of the spring mem-
ber 5; the upward movement of the lever 4,
being limited by the non-resonant strip 7/,

in the upper groove F’/, of the guiding

member F; and that of the key 2, by the

cross-pin 2% in the stem 27/, thereof. By a
movement of the hand lever 6’, sufficient to

cause the spring 6’/ to engage in a different
notch mn the locking plate E, the shifting
plate 3, may be shifted and locked; thereby
shifting all of the contact-pieces 2/, from
their former positions and severally contact-

- 1ing all of them with other adjacent key-

30

35

40
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-.respectively ; and, moreover, by reason of the

60

‘manner, as the key-lever formerly

lay on entirely

levers 4, respectively, except as hereinafter
noted. Consequently, a depression of the
key 2, before operated, will now effect the
depression of another key-lever 4, in like
men-
tioned was depressed, and with the same
relative results. - The relations of the key-
levers 4"/, with their respective contact-
pleces 2°, will not, however, be effected by
the shifting of the shifting plate 3; as the
several projections 4’/; on the respective
key-levers 4”7, and their several correlative
contact-pieces 27, will, at all times, exclu-
sively contact with each other; and thus,
each key-lever 4" must, invariably and ex-
clusively, be operated by each and every
cdepression of its correlative key 2. The non-

~ resonant nafure of the strips 7/, f’, renders
the contiact of the key-levers thevewith prac-

tically noiseless.

Tt should be noted that the projections on
the several key-levers are of sufficient height,

relative to the latter, to permit a key to op-
erate any one of the latter without contact-

img with adjacent key-levers. Tt should also

be noted that the several engagements of the
spring 6”7, in the notclies e, ¢/, ¢, respec-
tively, effect, by means of the hand-lever 6,
tuleram rod 7, and shifting levers 6, the lat-
ter engaguig 1n the slots 3", in the shifting
plate 3, different angular adjustments of the
several keys 2, respectively, relative to the
several projections 4, on the key levers 4,
shight overlapping of the-projections 4’, on
the key levers 4, the shifting thereon of the
contact-pieces 2°, may be effected smoothly
and with less effort than if said projections
distinct transverse planes,
relatively to the key levers 4; as, by the con:

struction shown, the contact-pieces are, in-:

variably, in contact with a surface which is
practieally unbroken. -

o the .key-leverﬂ 4,

4

The links 8, connecting

47", to the type-bars 9; the manner of mount-

© ing impression devices 9 upon the latter,

65

and of impressing said devices: the annulus |

—

13, receiving said type-bars and maintaining
them in their zero positions; the so-called

| / pOs] : _ .
platen 10, and its functional operation, and

‘the carriage 12, ave all of conventional forms
1n the present illustration and need no men-

tion in this specification, further than to say
that they are connected and operated in a
common and conventional manner.. That is
to say: when a key-lever 4 or 4", is operated,

the link 8, connecting it with a type-bar 9.

causes the latter to oscillate upon ifs pivot 8,
thus bringing the impression device ¢,
moutted thereon, in contact with, and im-
pressing 1t upon, material mounted upon the
platen 10; which is rotatably mounted in the
carriage 12. Upon the return of the type-
bar 9, 1t 1s received, and rests, within the an-

nulus 13. Line-spacing of the impressed ma-

terial will, in the present illustration, be ef-
fected by rotating a conventional knurled
wheel 107, which is mounied npon and ro-
tates with the spindle 107, of the platen 10.

Besides the projections 4” and 4”7, hefore
referred to, other projections, 42, are formed
upon, or secured to, the levers 4 and 4’/
preferably, to the lower edges thereof. The
projections 4%, severally contact with a plu-
rality of levers 14, 15 and 16, herein tenta-

tively shown as three in number. The latter

may be of the form of U-shaped universal
bars, as shown, partly in dotted lines, in Fie.
4. Contact between the several bars 14, 15,
16, and the projections 42, is maintained by

springs 14°, 15¢, 16°, secured on a bracket ¢,

attached to the side of the case B: said
springs severally impinging against the un-
der sides, respectively, of the arms 14"/, 15",
16”7, hereinafter mentioned. The bars'14, 15,
16, are preferably located on a common hori-
zontal plane, beneath the key-levers, and are
concentrically and severally attached. at one
end to the solid shaft 147, and hollow shafis
157, 167, respectively, each of the shafts be-
ing independently oscillatable, relatively to

! the others: and at the other ends, the bars

14, 15, 16, may severally be pivoted on the
shaft 14".- The shaft 16", may be periph-

‘erally journaled in the right wall of the case

B the shaft 15’, may be journaled in the

shaft 16", and the shaft 14’, may be jour-

naled, at one end, in the shaft 15/, and at the
other end, i1t may be journaled in the oppo-
site wall of the case B, To these shafts. re-

spectively, are secured the several sems 1477,

15”7 and 16”7 ; which oseillate with their re-

‘spective shafts. ‘Thus, for instance, the i-

versal bar 14, shaft 14/, and arm 14’’, neces-
sartly oscillate with each other; as, also, do

‘the several connected trains, 15, 15, 15:

and 16, 16", 16", The arms-14"/, 15"/, 16,
are severally furnished with pivots 14’7,
1577, 16””’) which, severally, engage in the
slotted ends 142, 152, 162, of each of the links
14>, 15%, 16®, regpectively, all of the latter, at
their other ends, having a common pivot 17,

8
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which is fastened in one arm of a double- ! 14””, 15" ‘or 16", may, because of the slots g

armed lever 17, which is pivoted on a stud A,

which is secured to a bracket .G, which may
be itegral with the case B. The other arm

ot the lever 17, may be engaged by a helical

sprigg 1777, which by means of the lever 17

and prvot] 177, serves to maintain upward |
contact of the slotted link-ends 142, 159, 162,

and the arm-pivots 14”77, 15”77, 16””’. "Also
mounted, concentrically, on the stud 4, are

~a gear-wheel 18, and a ratchet wheel 19,

whicl rotate together on said stud. A pawl
177, mounted on the lever 17. operates the
ratchet wheel 19, at each returning oscilla-
tion of the lever 17. The gear-wheel 18,
meshes with a pinion 18’, mounted on a shaft

may be mtegral with the case B. The shaft
20, 15 helically grooved at 20’, in a portion
of its length, which may be equal to the

longest line of characters which it -may be

possible for the machine to impress; and the
~haft 20, may be provided with a knurled
wheel 2077, by which it may be rotated.
The platen spindle 10", is journaled, near
each end, in the end menibers 22, 23, of a
frame 21. The member 23, is provided with
a face 23"/, near its front end, adapted to
rest upon, and travel longitudinally on the
shaft 20. It is also provided with 'a pro-

Jection 237, from the face 28"/, adapted to
engage In the helical groove 207 in the shaft
205 and also with a finger-piece 23"/, by.

which the frame 21, may be oscillated upon
a rod 24, which forms part of the carriage

125 the latter being also provided with cross

bars 12’, adapted to travel upon the shaft

20, at the front of the machine, and on the.
culde rod K, at the rear of the machine.
The platen spindle 10”, may be additionally

journaled in open bearings in the cross-bars
12° of the carriage; end-play of the former

“being prevented by suitable collars or shoul-

ders thereon. The graduated scale m, may
be immovably mounted on the brackets (,
and an index 25, mounterl on the carriage 12,
may be used to indicate the amount of space,

longitudinally of a line, allotted to each im-

pression; or a totality of such allotments.

The operation of the members in the char-

- acter-spacing train of mechanism may be

6 1)

- particular arm, (14’’, 15”" or 16’",) which,

described as follows:—A key lever, either 4
or 47, being depressed, depresses, in turn, a
universal bar; the partjcular operative con-

nection between the elements menfioned, be-

ing defined by the location of the specific
- projection 4%, on said key-lever. The de- |

pression of the universal bar, (14, 15 or 16,)
effects, in turn, by means of its connected
shaft, (14’, 15" or 16’,) a depression of its
by means of its pivot (14’”’. 15" or 16°7%,)
link, (14%, 15" or 16%) and the pivot 17, os-
cillates the lever 17 on thé stud 2. Anyarm

i the link-ends 142, 152, 164, be operated
singly and independently of the others. It
should be noted, in view of the description,
hereinbefore given, of the operation of the
impressing mechanism, that at this point in
the operation of the character spacing mech-
anism, the impression of 'a character will
have been effected. Now, therefore, by the

70

operation of the mechanism chosen to illus-

 trate, herein, a ‘method of operating my in-

vention, the operated impression device,
having made an impression, becomes disen-

| gaged from the impressed material, and,

synchronously with its retirement to the an-

_ _ ‘nulus 13, the lever 17 returns toward its zero
20, which 1s journaled in brackets (3, which |

position, effecting, meanwhile, however, by
means oi the engagement of the pawl 17/,
with the teeth of the ratchet wheel 19, a-par-
ti1al rotation of the latter with the connected
gear wheel 18; and the latter, in turn, par-
tially rotates the shaft 20, by means of the

gear pinion 18’, secured thereon. The pro-.
| Jection 237, if it be, at the time, engaged in

79

80

85

the groove 207, is propelled by the shaft 20,

to a predetermined distance, equal to the
space required by the impression last made:
the differénce in the spacing necessary for
various impression devices, %

90

eing provided

for by the adaptation of the respective pro-

portionate lengths of the several arms 14",
15" and 16", relatively, to effect such- dif-
ferential spicing; '
arms 14", 15’" and 16", severally effect dif-
ferent degrees of motion of the links 14b,
15°, 16°, and the arm 17, pawl 17", ratchet
wheel 19, gear wheel 18, pinion 18, shaft 20,

by which means, said.

95

100

projection 23’, arm 23, frame 21 and platen
10; the amount of spacing, thus effected, be-

ing equal to the distance which the index
25, moves; as shown by the graduated scale
.y by which means, also, the totality is

shown, of all spaces previously made in any

particular line. The return of members to
their respective zero positions, is effected by
the springs hereinbefore mentioned.

"10H

110

Should the shaft 20, need to be rotatively
adjusted in order to properly engage the -

| projection 23’, as at the beginning of a line,
or at any certain point relative to the longi-~
tudinal motion of the carriage 12, such ad-

justment may be effected by means of the

115

knurled wheel 20”’. The platen 10, may be |

raised by the finger-piece 23””, to permit in-

spection to be made of impressed. material.

Having described my invention, I claim—
1. The combination with a plurality of
levers disposed. side by side and each having
an actuator engaging face, said. engaging
faces occupying different positions
tudinally of said levers, of an actuator ex-

tending transversely of the levers and hav-
1ng a length, measured in such transverse
direction, which would enable it to operate

120

- longi- -

125
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all of the lévers at each actuation, and a
shifter plate for shifting the actuator
lengthwise of the levers to thereby shift it
out “of codperative relation -with the engag-
ing face or faces of a lever or levers and into

| bﬂCh relation with the engaging face or

faces of another lever or levers.
2. The combination with a plurallty of

levers provided with projections extending

10

15

20

~an _actuator engaging face, s

30

39

- _levers dlsposed side by side and each hav-.

- 40

45

from one edge of the respective levers, of an
actuator ettendmg transversely of the levers -
and having a length, measured 1n such

transverse dlrectmn Whlch would enable it

to operate all of the levers at each actuation,
and a shifter plate for shifting the actuatm
lengthwise of the levers to thereby shift it

~out -of codperative relation with a projec-
‘tion or projections on one of the levers and

ito such relation with a pro]ectmn or pro-

jections on ancther lever or levers.

- 3. The combination with a lumhty of
levers disposed side'by side and each having
sald engaging
faces occupying different positions longi-

tudinally of said levers, of -an aetuator ex-

tending transversely of the levers and hav-
Ing a leao'th measured 1n such transverse

direction, Whmh would enable it to operate
all of the levers at each actuation, and a

shifter plate through which the actuator
extends and which 1s shiftable lengthwise

of the levers and is constructed and adapted
‘for shifting the lower end of the actuator

out of coopemtwe relation with the engag-
ing face or taces of a lever or levers and

‘info such relation with the engaging face

or faces of another lever or levers.
4, The combination with a plurality of

ing an engaging face, of a push rod for
actuating the levers - foot piece secured to
the push rod for engaging said faces and
extending transversely over said levers, and

“a shifter plate through which the foot: piece

sxtends and which is located adjacent to

| 'tne ilower end of the rod.

o0

. The combination of a plurahty of
o'roups of key levers, an actuator associated

with each group and each adapted to actu-

ate at will 'a predetermined lever of the

group with which it is associated, each actu-

- ator extending transversely across all of the
~ levers with which it is associated, a shifter

plate through which said actuators extend, }
and frmdes for said- plate for permlttmg
movement thereof in the dlrectmn of the}

length of the levers. .
6. The combination with a plurahty of

- groups of key levers disposed side by Slde |

of a shltt er

wit

transversely across all of the levers of the
group with which it is assoclated, said levers

having projections with which the foot
pieces of the assocmted push rods are

adapted to econtact in some pos1t10n of the

shifter plate.

- 1. The combmatlon with a plurality of
levers, of a number of push rods for actu-
ating the same, a shifter plate through-which
. the push rods. extend a hand lever for shift-

ing the shifter plate, and a-detent for. hold-
mg the hand lever in an adjusted position.
8. The combination with a

excursion’ of said actuator, a foot piece on

the actuator and located above said levers ,
and a shifter plate through which said foot
piece extends and which 1s operative to shift
the same out of engagement with one of said
actuator engaging faces and 111150 engage-

ment with another.
9. The combination. with a plurahty of
levers, of an actuator extending transversely

- thereof for actuating the said levers and a
shifter plate for shlftmg the actuator lerigth-
wise of the levers to thereby shift it out of .

plate shiftable in the:line of
len%th of ‘the levers, a push rod associated

each group of levels and a foot plece
secured. to each push rod and extending

plurality of
levers disposed side by side efwh of said.
levers having an actuator engaging face, of
' a vibratory -and. reciprocatory. actuator for
the-levers, a stop for limiting the upward
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codperative position with a lever and into -

such relation with another lever each of
95

such levers having an engaging face ‘with

| which the foot piece of the actuator 1s
adag;t)ted to engage.1n some p051t1011 of the

shi late. ~
.10.. The combination with a plurahty of

| levers dlsposed side by side and arranged in

groups, of an_ dctuator. extending trans-

11116

actuator is adapted to engage 1n

_.tlon of the shifter plate
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-versely of the levers in each group and hav-
ing a length measured in such transverse
diréction whlcn will enable it to operate all
of the levers in said group at each actud-
tion, and a shifter fa,te for shifting
_ actuator lengthwise of the lever to thereby
-shift it out of codperative relation with all
but one lever and into such. relation with
such lever, each of such levers having an en-
gaging face with which the foot Elece of the
,some p051-
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