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- upp!
'__f.urmsh mechanism whereby these results
“may be accomplished.
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UNITED STATES PATENT OFFICE.

FRANCISH RICHARDS, OF HARTFORD CONNECTICUT ASSIGNOR. BY MESNE

ASSIGNMENTS,

’I‘O AMERIOAN TYPOGRAPHIC CORPORATION A CORPORATION OF NEW JERSEY.

KEY MECHANISM FOR TYPOGRAPHIC MACHINES.

" No. 913,308.

Specification of Letters Patent.
Application filed January 2, 1901.

| Patented Feb. 23, 1800.
Serial No. 41,83

To all whom 1t may concern:
Be it known that I, Fraxocis H. Ricuarps, |

a citizen of the Umted States, residing at
Hartford, in the county of Hartford and
State of Connec:tmut hwe invented certain
new and useful Improvements in Key Mech-

‘anism for Typographic Machines, of Whlch
the following is a specification.

This invention relates to key mechfxmsm
of a character Wthh renders 1t particularly
sdapted for use in typographic machines,

and has for an object.to provide a mechan-

ism whereby any individual one of a num-
ber of separate parts or devices designed to

be actuated by a single device may be so
operated to the exclusion of all others while"

the particular one operated 1s under control.
For example, it 1s required to operate from
a given lever or key in one instance a lower
case character, and in another: mstance an
er case character. .

object of the present inv ention is to

My present impiovements are apphcable

to typographic machines in general, and

they may be used In connection with type-

‘writing-machines as  illustrated, for 1n-
~stance, 1In the drawings accompanying the
followm spemﬁeatmm but it will be under-

stood that 1n S0 1llustrat1ng and describing
an embodiment of the invention in such par-

ticular class of machines, the applicability of

- the invention is in nowise limited thereby.

85
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45

away. Fig. 2 1s a
- part also bemg broken away in ‘this ﬁcrure
‘to show the construction at the fulcrum por-

In the drawings referred to, Figure 1 1S
‘o plan view of-a typewutmﬂ-machme em-

bodying my invention, a part being broken
51de elevation thereof a,

tions of certalin rock-levers. Fig. 3 1s a

longitudinal elevation of certain feed mech-

anism and illustrates the same as 1t appears
when viewed from the rear of the machine.
Fig. 4 is a transverse vertical section -of the

-~ machine on a somewhat enlarged scale, the

50

plane of the section being located just to the

rear of the key-board, and the direction in
‘which the séction is v1ewed being from the |
rear- toward . the front of the _key-board
. 5 is a horizontal section on an enlarged
scale, the plane of the section being that in-

- dicated by the line a—a

Fi

E portions are broken away n “this figure,

55

‘while certam other portions are. removed.

. 1n I‘w 2 certain

F

e

.chine and shows a _
key-voard thereof. Fig. 7 is a plan view of
t of a set or bank

VEers.

Fig. 6 1s a vertical section taken on a plane
e‘iiendmﬂ from front to rear of the ma-
portion*adjacent to the

the end portions of a part
of rock-levers. Fig. 81s a similar view of
the opposite end pmtlc}m of the set of le-
Fig. 9 1s a perspective view on a

60

somewhat enlarwod scale of a locking. or

retaining %ewment used in the machine.
Fig. 10 18 a perspective view on a somewhat

enhroed scale of a push-rod, a portion be-

tween the ends of the md n thls ficure be-
g removed. Fig. 11 1s an (‘ILV‘ltl{)Il on a

somewhat enlarored scale of the push-rod
lustrated in I‘ln' 10, certamn portions being

removed, and shows the key and a p(}ltmn
of the £o0t- -piece of the lever. Fio. 12 is a
view of the rod &e. at right anﬂles to If1g.
11. Fig. 13 1s a bottom view of the rod, &c,
as set :torth in e, 11, “Fie. 14 1s 2 leno*th-
wise section thmucrh the 1od Figs. 15 fmd
16 are cross sectlona of the rod J[‘llxell on the
planes of the lines 6—b, ¢—c¢, respectively,

in Flg 11, the sections bemn* wewed 1n the

~direction of the arrows in tlmt fioure Jlld

certain portions being removed. I‘w 17 is

a sectlon similar to I‘lg 15, but shows a

portion of the guide-plate for the push-rod.
Fig. 18 is a view of the lower surface of the

:l«:ey or finger-piece shown in Kigs. 11 and 14,

S0

inclusive, the same being removed from 1tq |

position on the upper extremity of the
‘push-rod. Ii1g. 19 15 partly a section and

partly an elevation upon.a scale similar to
that to which Figs. 10 to 18§ are drawn and
shows a sho'htly modified construction of
the push- rod. Figs. 20 to 24, 1inclusive,
illustrate on a scale mmﬂar to that of the im-
mediately preceding views, var lOU_S forms

of push-rod foot-pieces.

Similar characters of references deszgnate

- corresponding parts in all figures.

In the typewrltmg—-machme chosen for

“the purpose of illustrating an embodiment

of the present invention, B designates the

90

00

100

supporting and 111010%1110 fmmewmh of the

machine. This framework B is of some
suitable form and of any desired construc-
tion and material appropriate to the pur-

poses which it 1s to fulfil.

According to my present inv ention I find
it convenient to group together the several
parts or devices, any desirad one of which
18- capable of bemo‘ actuated at will to the

105
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1o

20

&2

exclusion of all others, and to so dispose
such group with respect to its actuating de-
vice as to render it possible for any indi-
vidual member of such group, and the ac-
tuating device therefor to be brought into
proper operative relation. |

In carrying out my present invention also
mechanism is provided whereby, under the
will of the person manipulating the machine
the relation of the actuating device to the

different members of the group of actu--

atable parts or devices may be altered and
a different part or device be rendered opera-
tive therefrom. In some cases, however, it
may be desirable for the organization to be
such that not only is an actuating device or

a number of them each capable of actuating |

any one of a number of parts or devices at
will, but also that another device -or a plu-
rality' of the same shall always cause the
operation of identically the same part or

‘device despite the fact that by an alteration

of the relation a different part or device will

~be caused to operate by the actuation of one

25

of the first-mentioned actuating devices.
To illustrate; in shifting from the upper to

~ the lower case, or vice versa, 1n that class of

30

39

- 40

. a construction whereby such transfer for the

45

typewriting-machines in which each type 1s

mounted upon a separate typebar, it is plain

that while the letter types are changed, still
the types for impressing punctuation marks
and numbers may be similar for both upper
and lower cases. In other words, assuming
that but one typebar is involved 1n printing
any single character in the same font 1n
those instances in which types for printing
the marks specified are the same for both
upper and lower cases, then in going irom
one case to the other certain of the type-
bars will be changed and other bars oper-
ated, while other characters will be printed

by the same typebars in both instances. To

this end the mechanism aforesaid involves

same or analogous purposes from one bar to

" another may be made in some cases, while

o(

29

60

no transfer is made 1n other cases.

The parts hereinbefore referred to as be-
ing severally operative from an actuating
device or a plurality of the same are herein

shown in the form of rock-levers, denoted

generally by the number 2, and located side
by side in the bottom portien of the cas-
ing B. . | , o
Preferably the methed of mounting the
levers 2 will be such as to provide mutual
support and guidance for the individual le-
vers; for instance, the end portions of alter-
nate rock-levers may enter and the latter be
ouided by. suitable slots 2 formed 1n cross-
bars 3 and 4, which may conveniently, as
herein shown, consist of the front and rear
cross: .rames, respectively, of the main

~ frame B. The distance befween any two _ ~and [€
consecutive slots being made approximately | set forth in Iigs. 6 and'7 particularly will 130

65

gl

t
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equal to the width of an intermediate leve,f- |

2’, these latter may be located 1n the spaces
between the alternate levers when placed 1n
position in the slots and be guided in their
motions by them. " _

In the drawings accompanying this speci-
fication, the actuating devices before ad-
verted to are represented as push-rods, des-
ignated generailly by the letter P, disposed
in a number of rows extending from the
front toward the rear of the machine, or, 1n
other words, lengthwise of the levers 2.

‘They carry, as shown at their upper extremi-

ties, keys or marked fingerpieces, designated
generally by the letter . Pressure applied
to one of these keys K serves to operate a
determinate rock-lever 2. selected in the man-
ner and by means to be described later.

As herein 1llustrated, the several levers 2

are shown fulcrumed intermediate their

ends by stationary rods 6 corresponding in

70

75

80

85

number to the number of push-rods P in

each of the aforementioned rows thereof and

extending from side to side of the machine-

where their ends may be secured 1n any suit-
able manner to the framework B. To fur-
ther strengthen these pivotal rods 6 later-
ally they may pass through apertures in
supporting plates 3" on each side of and
clogze to the bank of levers 2.

It is desirable in the operation of a ma-
chine constructed as 1illustrated that the

movement of the several rock-levers 2 at

‘their operative ends, that 1s, the rear end

of each lever, should be substantially the
same whether the lever be operated by a
push-rod P at one end or the other of the
corresponding row- or by an Intermediate
push-rod. For the purpose of attaining this

equality of movement, therefore, and as-

suming that the several push-reds are de-

90

95

100

108

siened to all have substantially the samie '

amount of depression, those levers which

are operated by the push-rod nearest the
front of the machine 1n. the several rows

‘may be strung upon that pivotal rod 6, which
| is nearest the front, while as the leverage

tends to decrease as the push-rods are
located further and further toward the rear,
this decrease may be compensated for by
stringing successive sets formed by the rods
in each row upon pivotal rods 6 located

successively -further and further toward the

110

115

rear of the machine. The pivotal portion

of each lever 2 may be In an extension 7
projecting from the edge thereof as shown.

FEach rock-lever 2 reacts against its respec:

1290

tive push-rod P, and for the purpose of

causing the positive return of the lever and
1ts push-rod after actuation, the former may

|

be constantly urged toward its push-rod by

a sultable spring 10, which properly should
react at all tumes against its own particular
rock-lever and no other. The construction

195
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* ‘enable this result to be attained, in which | each push rod P to be fmced upward against

- froures the springs 10 are located in switable

10

i the- plesent embodiment, . of the
rods Ppthey are shown mounted adjacent to

15

-1"1'0111 side to side of the machine.

- they codpers.»

deprossmns in a cross-plece 11 extendin®
Each

spring bears against the edge of its lever,

‘while the poxtmns of the adj acent levers

with which-the size of the. spring would
cause 1t to contact aie vecessed to a depth
sufficient to permit the play of those le\rere
without affecting the spring. Coming now
to-a descuptmn of the said aﬂtuatmn de-
vices which, as previously stated, conelst
pubh-

the front ends of the rock- levers 9 with which
Provision 1s made whereby

- the levers and m%h rocts may be shifted mto

20

| rhﬁ'el ent IP]HUOI}b with 1esnect to each other

in such mauner as to Iendel i general, a
push-rod capable of operatmo* one of those
levers whén in one position and another
lever 1n another position. For this pur-

pose they are in the present drawings shown

- mounted 1n a carrier. designated oenemlly

29

30
18 whose lower extremity passes between

35

by the letter C, box-like in form and mov-

able to and fro lencrthwme of the rock-levers
2 upon guides 15, by means of a hand-lever
16, secured to a pivot pin 17 which extends

thr ough and 1s journaled 1n the side of the
carrier. This pin 17 has affixed to it an arm

shoulders 187, 18" upon the main frame B,
which constitutes the fulcrum about which

the hand-lever is SWUng to move the C‘LI'I'leI'

For the correct p()SlthHll’lO’_ of the carrier

~and its retention in an adjusted position, the

lever 16 may be supplied with an elastically-

~ supported tooth or detent 19 adapted to

40

enter a noteh 20), constituting one of a num-

‘ber. formed in a locking sefrment 21, (see

- Fig. 9.) -

The carrier C mav, with advantage, be

- yremovable from its. position on the frame-

45

55

60

-work B.

To permit of this,
further purpose of confining the carrier to
a to and fro movement when in place upon
1ts ouides 15, it may be gibbed to its guides

by me‘mg of a 1etammo hook 22 at each |
side, which fits over a ledrre or shoulder 23
Ibach hooh 22 is supported
‘upon an elastic or spunﬂ -like. finger 24,
- which norm‘tllv holds the hook 1n the
‘tlon shown in Fi ig. 4, but is capable of be-

upon the carrier.
0si-

ing bent inward to disengage the hook
from the shoulder by means of a bolt or

'181@3{:}1110 pin 24P, accessible from the ex-
* terior of the machine.

pin 24° at each side will permt, 1t is evi

~dent, the carrier to be lifted fmm the ma-
'chme *

Certftmtv 01 uniform action is assured at

~all timnes between a push-rod P> and the rock-

~lever 2 with which it cedperates by keeping

- _their contacting surfaces firmly pressed to-
65

gether.

and for the .

A pressure upon the

Thlq may bﬂ done by perm1tt1nw1 from .one. lever to another..

a shou) ler by meéans of its COI‘I'E‘.SPOIldll’lD‘

roci-lever spring -10.

~ The push-rods P may be of any desired
and appropriate construction” and dimen-
sions; for instance, they may vary in height
trom front to rear of the machine to.give
the stepped arrangement shown in order to
facilitate their operatmn and they may have

their bodies each formed of a single surip.

pressed into circular shape as shown in the
present drawings with-an exterior longitu-
dinal flange 25. If such be their construr*

tion, the {Lfo;ementmned shoulder referred

to as limiting the upward movement of a

push-rod may be formed by bending said
flange 25 abruptly to one side, (see 26 par-

uicuhrly i I1g. 10,) or such shoulder may be

formed by removing a portion of the flange
al*ocrether (see 26° paltlculaﬂy in Fig. 19. )
The upper plate 27 of the carrier C may

be perforated with a suitable number of

openings in which the several push-rods P
are guided, and each oi the push-rod open-
Ings 1n the plate may have a lateral slot 27°
for the passage of the flange 25 on the push-

rod. A side of this slot fOI‘IIlb a stop for
shoulder 26, if the construction be such as

exhibited in Flg. 10. If, however, the push-
rod construction be such as set forth in Fig.

£

70

70

80

8D

990

95

19, the push-rod may be passed through the

aperture until the removed portion of ‘the
flange comes opposite the slot-27¢ 1n the
plate, when upon turning the push-rod
slightly. the flange 25 will be brought ount of
alinement with the' slot, and the shoulder 26

will coact with the edo*e of the aperture
A key 28 may be secured to the

opening.
upper end of its proper push -rod in any de-
sired manner.

As set forth 1n the drawnws herein, the

lower end of a push-rod P is bifurcated for

the insertion and attachment therein of the
push-rod foot-piece, designated generaily by
30, a number of different shapes of which
are shown at 30%,.30%, 30%, 30°% and 30°, Figs.
20 to 24 inclusive, The. purpose of this

variation will presently -appear:
plece 30 may pass through a bottom plate 31,

by which means the Jower end of the push-
‘rod'm _ _
From the for egoIng eXplandtlon it is phm.
“that one or more push rods P are designed
to operate singly any one of a number of

may be guided.

rock-levers 2 to the exclusion of the-others,

‘the partlcular one which 1s operative from

any push-rod being under the control of the
person mampulatmg the machine. In the

- particular organization illustrated, the shift-

ing of the carrier C serves to offect this
(,hfmne of operative relation between a push-

‘rod and the rock-levers 2 designed to be
‘operated by 1it, by reason of the “shi tting of

the contact of “the push-rod foot-plece 30

Each foot-.

100

105

110

115

120

123

It 1s evtdent 130
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from the foregoing that, as shown, 2 push-"

- rod 1s moved bodily to effect the operation
- of a new rock-lever. This result may be

 brought about,; however, if the bottom gulde.
5 late 31 alone 1S moved which may there- .

ore be rega,rded as a carrler for shifting the
contact.

~ On referring to Fig. 5, which represents

the ‘relation between the foot-pileces 30 of

10 the push-rods and the levers upon which

such pieces bear, it will be seen that the line

of cross-sectional length of the pieces extends
transversely to the lines of length of the rock-.

lévers 2; that is to say, the push rod foot-
15 pieces extend across the rock-levers. The
dimension of a foot-piece 30 is such as to reach
“from the lever on one side to the furthermost
one on the other side of the entire number or
group of levers with which ifs contact is

20 possible. In the present illustration, the

greatest number of rock-levers whlch 1t is
p0351ble for any one push-rod singly to
operate is three, but manifestly this number

might be dlﬂ’erent In this connection, also,

25 it will be noticed that there are three notches
in the locking segment 21 corresponding to
the three p051t10ns of the carrier C. 1in This
mstance, also, each push-rod foot-piece 30
is 1n contact with a raised portion 32 of

30 the reck-lever which extends from the edge

~ thereof toward the foot, and is of a hewht

- preferably at least equal to the distance each
~ foot-prece moves when it 1s depressed. This
. construction results in the operation, during

35 the actuation of a push-rod of that rock-

lever only with whose raised portion the

foot-piece happens to be in contact. These
several raised portions 32 on a group of
rock-levers 2 with which any particular

40 push-rod P is adapted to co-act are dis-

~ placed ‘with respect to each other from front

- to rear of the machine in such manner that,
~upon shifting the carrier C to move a push-
~ rod backward or forward, this latter will be

45 shifted from one rock- lever to another in

~ that group, and consequently an actuation of
the push-rod after such shifting will serve

- to operate a different lever to that which

- such actuation would have accomplished be-

50 fore the shifting of the carrier.
- To bring the bearing surface of any par-

tlcular push rod foot-piece 30 into the proper

DOSlthll to coact with any one of the rock--

- _le‘l ers In its group where such group 1s not
55 in line with the axis. of its rod, it may be
necessary to provide a form of foot- -plece 1n

which the bearmg portion 1s o:Tse’r to one

side.
- Referring to I‘lgfs 20 to 24, inclusive, dif-
60 ferent forms of push-rod foot- p1eces are
illustrated, foot-pieces 30 and 380* being
adapted to beﬂr upon a lever when the
group thereof i1s in line with the actuating
- push-rod. The only substantial difference

uhereby one is adapted to coact with 4
group composed of a greater number of

levers, while in the remainine forms 111115—
trated different amounts of oﬁ?ﬂets are given

to the bearmg portion of the pieces.

in general, 1t is desirable that a shifting
from one series of actuatable devices or
levers to another for the purpose of oper-
ating different types or for any other pur-
pose should not involve a change in all the

“devices or levers since some of these actu-.

70-

75

atable levers may be the same whichever

series 1s to be 1endeled operative or font of

types or 1111pre=ﬁsmn adevices are used, as, for
instance, types for punctuating purpoges,.

and pa rtmular]y the rock-lever operated by

the push-rod of a spacing-key.. In such a.
case the action-of any push-rod P may be

confined to any particular rock-lever 2 by
lengthening the raised portion 82 of the

‘rock-lever to an amount Sﬂﬁ%lent t0 main-

tain contact with the foot-piece 30 of the
push-rod during the entire shifting move-
ment of the carrier C. -

The present invention being illustrated in

an application thereof to a typewriting-
machine, the atorementloned actuatable

parts, conslstmg as here described of the.
rock-levers 2 , may be utilized to effect the

operation of an impression and feed mech-
anism. These mechanisms may be of any of

the suttable forms well known in the art, or

of any other appropriate construction, or

that herein 111ustrated which will now be
~described.

Pivotally Supported on 4 platfmm 50

- formed by extensions of the main frame B

15 a serles of typebars, designated generally
by the number 51, and connex,ted each bar to
1ts correspondmcr rock-lever 2 by a link 52.
Normally, or when idle, these typebarb may

80
85
90
05

100

105

rest In a 511pp0rt1n0'-basket 53, from which
‘& bar 1s raised when its correspondmﬂ* key

1s depressed to operate on or impress a “char-

acter upon the surface of the paper or other
material on the platen 54. This platen 54 is,
i the present instance, journaled in a frame

55, wherein it may be rotated by means of

pressure applied to a thumb-wheel 56, while
1t is held in an adjusted position by a re-
taining detent 57. The frame 55 1s shown
as bemcr mounted to travel along a rail 58

back to its starting position on the guldes
and for swinging the same on the bar 59 to
expose the impression or prmted surface on

the platen.

The mechamsm for 1mpartm0* a step- by?

step tr aversing movement or feed to the car-

65 between the two is a difference in width | riage 60 may embody an escapement operat-

110

115

at one side thereof, while at the other side it
is swiveled to a bar 59 forming one of the
ouides for the platen 54, and associated
"parts which together cansﬂtute the carriage,
designated ﬂenerally by 60. - A handle 60*
may be provided for moving the carriage 60

120

125

130
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| mg subst&hﬁﬂﬁlli in ‘the following maniler.

10

15

20

ioined: at its upper end to the carria

A helical spring 61 coiled around a rod.61>
‘journaled in the main frame B, when under
tension, urges the carriage 60 in one direc--
tion through thetmedium of an arm 62 |.
oe by a

ink.63. The movement which w(mlg result

from such tendency is, however, controlled
by a vibratory ratchet-tooth 63 aflixed to an-
arm 64, supported by an oscillatory lever 65,
‘which in turn is pivotally connected to the

main frame B or an appurtenance thereof.
Noially the ratchet-tooth 63 is held 1n a

position extending across the line of move- |
ment of the tooth of a rack-bar 67 by the
- ‘lever .65, when the latter is in a position at
one extremity of its movement and toward
which it is urged by a spring 66. The rack- .
bar 67 is supported on the carriage 60, and

mounted to slide thereon to and fro in the

‘line of  the carriage travel, but constantly
urged 1n the same direction relatively to the
carriage that the carriage is urged by the

-~ gpring 61. The tension of spring 61, 1s, how-

25

ever, greater than the tension of spring 66;

" hence, in the nermal or idle condition of the

carriage 60 it:is held stationary by means of

this rack-bar 67, and engaging ratchet-tocth

68, the former being forced by the latter
toward and occupying 1ts extreme

osition

- ‘relatively to the carriage toward the left-
" hainid thereof as seen in Fig. 3. When, how-

~ the depression of its coacting
a frame 68 is tilted upward and through an

attached lever 69 and an arm 70 to which it

ever, |
push-rod I,

18 jointed and which is fixed relatively to the

~oscillatory lever 63, this latier 1s swung upon

~its pivot sufficiently to carry the ratchet-

tooth 63 into the space between contiguous

teeth of a second rack-bar 71, fixedly secured
~ to the carriage 60 or an appurtenance there-

45

of. No -movemerit of the carriage results
‘from this movement of the tooth 63 from one
rack-bar to the other, but the rack-bar 67
Thaving been released springs forward in the
direction of the carriage travel by reason of

 the tension of spring 66. Now, when the

 actuated rock-lever 2 moves back into its
50 idle or normal position, the frame. 68 fol-
" lows it, such movement.being assured, for

" instance, by a spring 72. The oscillatory
" lever 65 being now free to move 18 swung
* back to its original position by spring 66

- - ment with the rack-bar 67.

k

' g5 carrying the ratchet-tooth 63 out of engage-

"h

* lease of the rack-bar 71 the tension of the

| 60 663 |

spring 61 o _
and moves the carriage 60 on'its

feed movement has been effected.

a rock-lever 2 is elevated by reason of

overcomes the tension of spring:
_ ouides |
nntil the carriage is stopped irom further
“movement by: the completion of the possible.
" movement of the rack-bar 67, whereupon
the carriage comes to rest-and a step in the

‘ment with the rack-bar 71, and into engage- |
Upon the re-

]

scribed. Supposing, now,

| other longitudinally of sal

>

A free backward movement of the car-

‘riage 60 under the pressure of the hand 1is

rendered possible by -pivoting the arm 64,
sl_lﬁgphed with the ratchet-tooth 63 to the os-
cillatory ‘lever G5, in such manner that the

- ratchet-tooth may be moved downward out

of the way of the rack-bar teeth as the car-
riage 1s slid backward. . 'The proper opera-
tive or-upright position of the ratchet-tooth

*63 is determined by a stop 73, toward which

‘the arm 64 is constantly urged by a spring
74. . An inking ribbon 75 is shown which 1s

70

75

disposed intermediate its take-up rollers 76,

76, in proper relation to the printing pont
on the platen. A guard 77 for the paper
passing around the platen may also be sup-

80 -

plied. These feeding and inking mechan-

isms are substantially those embodied in the

well-known Caligraph type-writing machine.
A machine constructed  in the manner

illustrated and particularly described oper-:

ates substantially in the following, manner.
Assuming the carrier-C to be in any certain
position, a.depression of a push-rod P by
the exertion of pressure upon its key serves
to actuate.that particular rock-lever 2 upon
whose raised portion 82 the foot-piece 30 of
the push-rod bears. An actuation of the

85.

90

corresponding typebar 51 results and an

inked impression is made upon the surface
of the material on the platen 54, by reason
of the interposed inking ribbon 75. Simul-
taneously with the movement of the inner
end of the rock-lever 2 the frame 68 has
been actuated, serving to shift the ratchet-
{ooth 63 from the rack-bar 67 to the rack-
bar 71: through the described system of in-

tervening leversand arms. When this frame -

68 drops back into place the ratchet 63 18
shifted back to the rack-bar 67, and a feed
movement of the carriage 60 takes place by
reason of the predominating tension of the
spring 61, as and in the manner already. de:
_ that the carrier G
has been shifted by the manipulation of the
hand-lever 16 at the side; some of the push-
rods P will have been brought into operative
relation with different rock-levers 2, while

95

100

106

110

the foot-pieces 30 of certain other push-rods .

will have been merely slid along on the same
raised portions 82, so that as a result some
of the push-rods in this new position are
adapted to actuate different rock - levers,
while other push-rods are adapted to oper-
ate the same rock-levers as before. )

of a shifted push-rod is sumilar to its opera-

tion before the shifting of the carri'e;:,_ and

which has already been described.

Having described my invention, I claim—

1. The combination with a plurality of

levers disposed side by side each of sald

levers having an engaging face, said faces
occupying positions difiering one from the
levers, of an

115

120
The operation resulting from an actuation .

125

130
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actuator extending transversely of all the
levers, and means for shifting the actuator

lengthwise .of the levers to thereby shift it
out of cooperative relation with a lever or
levers and into such relation with another
Jever or levers. o o
2. The combination with a plurality of
levers provided with projections extending

from one edge of the respective levers and,

occupying positions differing one from the
other longitudinally of said levers, of an
actuator extending transversely of all the
levers, and means for shifting the actuator

lengthwise of the levers to thereby shift 1t

out ¢f codperative relation with a projection
or projections on one of the levers and into

 such reldtion with a projection or projec-

90

tions on another lever or levers. |

3. The combination with a plurality of
levers ‘disposed side by side, of an actuator
extending transversely of all the levers, and

a carrier on which the actuator 1s mounted

~ and which is shiftable lengthwise of the

29

30

40

45

50

0d

levers and is adapted upon such lengthwise
shifting to shift the actuator out of co-
operative relation with a lever or levers and

into such relation with another lever or

levers. |

" 4. The combination with a plurality of
levers disposed side by side, of a push rod
for actuating the levers, a foot piece secured

to the push rod extending transversely of
the levers and having a length measured in
such transverse direction, which would en-
able it to operate all of the levers at each

depression, and a keyboard detachably en-
gaged with the key frame and in which said -
push rod is mounted and shiftable longitu-
- dinally of said levers, each of said levers
having an engaging face with which - the
foot piece of the push rod 1s adapted to

engage in some position of the key board.

5. The “combination with a plurality of
levers, actuators associated therewith and
each adapted to actuate at will a predeter-

mined lever with which 1t is assoclated, each
actuator extending transversely of all the

levers with which it is associated, and a

shiftable member in which said actuators

are mounted and which has a guided move-

~ment in the direction of-the length of the
levers, each of said levers having a face
with which its associated actuator is adapted

to engage at some position of the shiftable
member. o |

6. The combination of a plurality of
levegs each provided with an actuator en-

gaging face, said faces being arranged in

- groups occupylng positions differing one

60

65

from the other longitudinally of said Ievers,
an actuator associated with each group 'and

each adapted to engage at will a. prede- |
‘groups of levers, the members o
being disposed side by side and each bemng
provided with an actuator engaging exten-

termined face with which 1t 1s assoclated,

each actuator extending transversely of all
the levers of the group with which 1t 1s asso- |
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ciated and a shiftable member in which said

actuators -are mounted and which has a
guided movement in the -direction of the

Iength of the levers for shifting said actua-
tors relative to 'said engaging faces..

7. The combination with a plurality of

levers disposed side by side, of a keyboard
detachably engaged with the machine frame

and shiftable longitudinally of said levers,
and an actuator mounted on the keyboard

and removable with it from the machine

70

79

frame, said actuator extending transversely

of the levers, each of said levers being pro-
vided with an actuator engaging face and
said faces being disposed each in a position

. longitudinally of said levers differing from
the positions of the faces on the other levers,
-sald faces being disposed in the.path of’

movement of said actuator. o
‘8. The combination with a plurality of
levers disposed side by side, of a push rod

for actuating the levers, a separate foot

piece secured to the push rod, and a key-
board shiftable longitudinally of the levers

and detachably engaged with the machine
{rame

and in which said push rod 1is
mounted, said push rod extending trans-
versely -of the levers, each of said levers be-
ing provided ‘with an engaging face and
said faces being disposed each in a position
longitudinaliy of said levers differing from
the positions of the faces on the other levers,

said faces being disposed in the path of

movement of said foot prece. - - -
9. The combination of a- plurality of

groups of levers, the members of each group

being disposed side by side and each being
provided with an actuator engaging exten-
sion and sald extensions being disposed each
in a position longitudinally of said levers daf-
fering from the positions of the extensions
on the other levers of said group and over-
lapping one with another In a direction

transversely of the levers, of a.keyboard
“detachably engaged with the machine frame

and shiftable longitudinally of said levers,

and an actuator mounted on.and shiftable

with the keyboard and removable with 1t
from the machine frame, sald actuator ex-

tending transversely of the levers, an actua-
tor associated with each group and each
adapted to engage at will a predetermined .

&)

90

1060

105

110

115

extension of the group with which it 1s asso-
ciated, each actuator extending transversely.

of all the levers with which it is associated,
‘and a shiftable member in which said actua-
‘tors are mounted and which has a guided

movement 1n the direction of the length of

the levers, said extensions being disposed in .
“the path of movement of said actuator longi-

tudinally of said levers.

10. The combination of a Flurﬁli@ of

each group

120
125

130
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“sion and said extensions being disposed each
in a position longitudinally or said levers
~differing from the positions of the extensions

on the other levers of said group and over-
lapping ‘one with another in a direction

‘transversely of the levers, of a keyboard de-

tachably engaged with the machine frame

‘and shiftable longitudinally of said levers,

“and an actuator mounted on and shittable

10

with the keyboard and removable with 1t
from the machine frame, said actuator ex-
tending transversely of the levers, an actu-

ator associated with each group and each

15

25

adapted to engage at 'will a predetermined
extension of the group with which 1t 1s asso-

ciated, each actuator extending transversely
of all the levers with which 16 is associated,
and 2 shiftable keyboard detachably engaged.

with the machine frame in which said actus-
aters are-nounted and which has a guided

movement in the direction of the length of
the levers, said extensions being disposed 1n

the-path of movement of said actuator lon-

‘gitudinally of said levers.

- 11. The combination with a plﬁrality of

groups of key levers disposed side by side, of.

a shiftable keyboard shiftable in the-line of
length of the levers, a push rod assoclated

“with each group of levers, and a foot piece
30
‘transversely of the levers in the group with

secured to cach push rod and extending

which it is associated, sald levers each hav-

~ ing a projection with which the foot piece of

the associated push rod is adapted to contact

in some position of the keyboard.

'12. The combinatiofi of a guide member

comprising a bar and. a.plurality of inter-

spaced parallel guides, a plurality of alter-

“nate levers severally engaging said guides,

0

and a plurality of intermediate levers, each
severally engaged between and in. close con-
tiguity te each of a pair of alternate levers.

13. The combination with a set of levers,
of a number of push-rods for actuating the
same, a carrier on which the push-rods are

‘mounted, a hand-lever for shifting the car-

- rier, a hook at each side thereof for con-

50

fining the carrier to its guides, and a pin or
bolt for releasing the hook to permit the car-

rier to be removed from its position.

" 14.. The combination with a set of levers,

of a number of push-rods for actuating the

~ same, a _carrier on which the push-rods are
mounted, a hand-lever for shifting the car-

55

rier, a hook at each side thereof for confin-
ing the carrier to its guides, a pin or bolt for

- releasing the hook to permit the carrier to

60

65

“be removed from its position, and a detent
for locking the carrier in 1ts shifted po- ]
sitlon.-. _ R |
. 15. The combination with a set of levers,
‘of a push-rod adapted to actuate any one of

L ]

the levers, a foot-piece for the push-rod
extending from side to side of the set of
levers, a carrier on which the push-rod 1s

‘position.

yond the plane of the side

ber of levers and having a length measured
in such transverse direction which will en-

7

| mounted and which 1s 'a'dapted. to shift the

said foot-piece lengthwise of said levers; a
ouide-plate for the push-rod constituting a
carrier, a hook at each side of the carrier for
confining the latter to its movement on its

enides, a pin or bolt for releasing the hook

to permif the removal .of the carrier, a
hand-lever for shifting the carrier, and a de-
tent for locking the carrier in its shifted

16. The combination of .a pluralitjr of

‘oroups of keys, of a plurality of levers there-

or disposed side by side and each having a
depression in its upper edge, an actuator as-
sociated with each group and adapted to
actuate a predetermined lever of the group

“with which it is associated and extending
transverzely of said group, and a reaction
 device for each lever bearing against the

same and having a portion projecting be-
OF the lever lo-

cated in the depression in the contiguous
levers. . .
17. The combination of a

for actuating a predetermined lever of a

oroup of snid levers upon being shifted into

proper position, such actuator extending

Fransversely of the levers with which 1t 1s

associated, means for shifting said actuators
longitudinally of the levers, said levers hav-
ing depressions in their under edges and a.

‘reaction spring for each lever bearing

against that lever and -having a portion pro-
jecting beyond the plane of the side of the
lever located in a depression in a contiguous
lever, and a cross bar having cavities for
holding said springs. ' - |

18. The combination of a plurality of le-
vers each lever being provided with an ac-

tuator engaging projection, actuators asso-

ciated therewith and each adapted to actuate
at will a predetermined lever, each actuator
extending transversely of a number of levers

and having a length measured 1n such trans-

verse direction which will enable it without
{ransverse movement to operate any of the
said levers, it having its actuator engaging
projection in the path of movement at each
working stroke, and a shiftable member in

which said actuators are mounted and which

has a guided movement in a direction trans-
verse to the movement of the levers.

19. The combination of a plurality of
levers each lever being provided with an
actuator engaging projection, actuators as-

‘sociated therewith -and each adapted to

actuate at will a predetermined lever, each
actuator extending transversely of a num-

70
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| plurality of
levers, actuators associated therewith each

90

20

100
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able it without transverse movement to op-

erate any of the said levers having its actu-
ator engaging projection in the path of

| movement at each working stroke, and a
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shiftable member in which said. actuators
are mounted and which has a guided move-
‘meént 1n a direction transverse to the move-

ment of the levers, each of said levers hav-

ing a face with which its associated actuator

is adapted to engage at some position of the

shiftable member,

bl

20. The combination of a plurality of

groups oi key levers each lever having an
actuator engaging face, the several engag-

taces of each group occupying positions

;ﬁ%erent; one from the other longitudinally

£

. sociated, and a shiftable member in which

20

said actuators are mounted and which has

a guided movement in a direction transverse
te. the movement of the levers. -.
- 21. The combination with a frame of a

‘machine, of a detachable keyboard frame
engaged with sald machine frame, a shift-

- able keyboard carried by said frame, levers,

‘and lever operating keys mounted on the
keyboard and removable from the machine

- frame and the levers with the latter.

-, 22. The combination with a plurality of
levers disposed side by

side, of a machine

- frame within which the same are mounted,

35

40

-a -detachable keyboard frame engaging with
“sa1d machine frame, keys for actuating said
levers and carried by said keyboard frame

and - removable from the machine frame
with the latter; of a push rod for sctuating

the levers, a foot piece secured to each of the
push rods and extending transversely of the

levers adapted to be actuated thereby.

- 23. The combination with a series of im-

- pression devices, of a series of levers equal

1n number and each permanently. connected

with an 1mpression device, said levers hav-

45 ing longitudinally -disposed engaging faces

of said lever, an actuator associated with
- each group and adapted to actuate, accord-
15 g to its longitudinal position, a predeter-
- mned lever of the group with which it is
assoclated, each actuator extending trans-
versely of all the levers with which it is as-

tensions being disposed- in the

- levers.

013,308

of ,mrying 'lengths, a series of keys less in

number than the number of levers and for

engaging said faces upon the levers, and

means for shifting the keys longitudinally
of the levers whereby some of said keys will
change their working relation with the
levers and some of these will remain con-

be universal to each complement.
- 24. The combination with- a plurality of
levers disposed side by side, of a keyboard

detachably engaged with the machine frame

and shiftable longitudinally of said levers,
and an actuator mounted on and shiftable

with the keyboard and removable with it -

50

stant for varying the complement of active
“levers and permitting some of the same to

0O

60

from the machine frame, said actuator ex-

tending transversely of the levers, each of

said levers being provided with an actuator
| engaging extension and said extensions be-
‘1ng disposed each in a position longitudi-

nally of said levers differing from the posi-
tions of.the extensions on the other levers

and overlapping one with another in a di-

rection transversely of the levers, said ex-
, path of
movement of sald actuator longitudinally
of said levers. . B -

25. The combination with a series of im-

pression devices, a lever for each impres-

sion device; a series of keys less in number
than the levers, and means for shifting the

69
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79

keys, the relation between the keys and

levers I sing such that each of a number of
the key will in each of the shifted posi-

80

tions he e engagement with the same lever |
and eac. of the remainder of the keys will

i each of such positions have engagement
with a different lever for changing a por-

tion only of the active complement of the 85

. FRANCIS H. RICHARDS.
- ‘Witnesses: - o

| Frep, J. DoLE,

C. E. Voss.
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