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UNITED STATES PATENT OFFICE.
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“Application filed June 2, 1902.

Speeiﬁeatien of Letters Patent.
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Serlal No. 109,902.

To all whom 1t may concern:

Be 1t known that I, Fraxcrs . RicHarbs,
a_citizen of the United .States, residing  at
Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful 11111)101 ements n Mechan-
ical \Ie‘i ements, of which the following 1s a
specification. -

This jnvention relates to an organization
of mechanical elements and devices destgned
to supplement the function and render coin-
plete the action of a member which, although
1t may operate as an actuator, has an ameunt

or character of movement 1mpdrted to 1t -

sufficient or incapable to effect that for which

such member may be constructed qnd capable
its organization 1t 1s adapted

to accomphsh when fully functioned.

and which by

The present mechanical movement 1s sus-

ceptible of application to various purposes
and in combination with various elements.

‘Thus, for instance, it may be employed in
e(}nneetmn with a selective mechanism em-

bodylng a so - called key - operative device,
serving when properly connected with and
related to the latter to complete movements
or operations which the several keys are de-

signed to control or bring about even though

the movement imparted to any one of the
keys of the key-operative mechanism be
merely an 1nitial movement and therefore

less in extent than necessary to cause the key

to effect 1te full designed function.
In carrying my pr esent 1mprovements into

effect I have in the particular embodiment

set forth in the accompanying drawings,

and chosen by way of illustrating an appli-
cation of the invention, represented so much

of a key-operative mechanism as suffices to a
full understanding of the. mventmn and
have 1llustrated as - combined with such
mechanism various details and mechameal
elements so organized that the first or initial

movement of an actuated key of the key-

" operative mechanism results in such an op-

eration of associated elements that the mo-
tion 1initially imparted from the key suf-
fices to move an actuatable member through
a distance equal to that which the key upon
its full movement might serve to accomplish.

In the illustrated construction of the
mechanical movement, the elements COI-
bined with the key—operatlve mechanism
comprise a'power-driven element the trans-

ent specification and settin

dumng such time as the keys of the key- op--

erative mechanism are in their normal posi-

tions but which restraint is released upon
the nitial actuation of any -key, whereupon
during the subsequent cycle of movements
of “the power-driven element the latter
through suitable devices completes that mo-
tion Wthh the actuated key tends to ac-

compheh
In my copending epp..hlcatler' Serial

Number 131,004, ﬁled Nov: 12, 1902, and
allowed May 20, 1907, I have deecrlbed and

60

65

claimed a mechamcal movement; therein

‘stated to be distinguished from that set up
herein by reason of the fact that the organi-

70

zation and construction of the devices and

elements of the present mechanical move-

ment are such that the movement or move-

ments, initiated by the depression of a key
lever and subsequently completed by the
supplemental actuator, is repeated as long
as the pressure for actuatmg 1t 1S main-
tained upon the key lever.,
movement of my said copending application
on the other hand 1is so organized as to com-
plete one and only one cycle of operations
initiated by the actuation of the key lever,

even though  the actuating pressure upon

such lever be maintained threuﬂ'heut such
cycle of movements and afterward. That is
to say while the kinematic relation exhibited

in the mechanical movement illustrated in
my present application is such as to cause a
repetition of movement as long as the key
lever remains depressed. The Telation and
construction illustrated in the movement of

my sald copending a,pphcatlon accomplishes
under the same conditions but one complete
operation, and i1n order, therefore, in this
latter case to repeat such operation 1t 1s
necessary to first release the key lever and
permit its free end to raise and afterward
to again depress such end. Although this
line 1s 'drawn in said other case to distin-
guish 1ts scope, yet certain oifthe illustrated

'_strueture, properly claimable herein, is not

11m1ted in its funection to a structure hav-
ing a capability of repeating 1its cycle of

‘movements during the continued depression

of a lever.
In the drawings aceompanymg the pre&
forth such an

embodiment, Figure 11s partly an elevational

view and partly a sectional view illustrating
56 mission of motlcm from which is restrained | a portion of one of the keys__of a key-,opem-.

: ‘I
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tive mechanism with which there 1s organ-
ized a power-driven shaft and. intermediate
mechanism serving to restrain the motion de-
rivable from such power-driven shaft until
by the actuation of the key such restraint is
withdrawn and the power-driven shaft be-

comes operative to complete that motion

which the actuated key has inaugurated and
which it tends to complete; Fig. 2 1s an ele-
vational view from the rear of the:mechan-
ism, that is looking from the right-hand side
in Fig. 1; Fig. 3 1s a view similar to Fig. 1,
but shows the various parts in the'position
assumed by them immediately subsequent to

the initial movement of the actuated key of

the key-operative mechanism, which move-
ment serves to release the power-driven ele-

ment or shaft. Iig. 4 shows the parts 1n a
position - assumed by them at a more ad-

vanced stage, resulting from the motion im-
parted from the power-driven shaft. Fig. 5
is an elevational view of one of the actuat-

able members.whose .motion is initiated by.
-the actuation of a key

| and .completed
through the instrumentality of the released

power-driven shaft, this view showing de-

vices associated with the actuatable member,

~whereby the same is compelled to move in a

. direction parallel to itself whether the point

30

'35

of application of the force moving it be 1n

line with its center of resistance or whether

such point of application be to one side or

the other of such line. o -
Similar characters. of reference designate

corresponding parts in all figures.

The organization illustrated herein for the

- purpose of adequately disclosing the present

40

‘Invention is one in which the features of the

latter are applied to a key-operative mech-
anism, the performance of the function of

. anv one of the keys embodied in which 1s

thereby rendered in a sense independent of

~ the fact whether any key be operated to the

45

50

~and embodylng

full extent necessary -for producing that

which the key is designed to accomplish or
whether the movement of a key as the result
of the application of the finger of the oper- |

ator is insufficient in itself to accomplish the
designed result. In the practical use, there-
fore, of an organization of this character

“any one of the keys of the mechanism that

95

60

" the proper key should be initially depressed,

whereupon as the result of this initial move-

ment further motion complementary of that.
initiated by the slightly depressed key 18
continued by other means from the power-

driven device of the mecharnism. - In the
manufacture and assembling moreover of
the various parts to form a complete and
practical operative
that such a degree of engin

eering and con-

‘structive skill shall be employed as to pro-

{he invention it is sufficient
in order to produce the Tesult referable to

device it 18 contemplated.

|
|

~while

947,473

duce a proportion of parts and character of
connections adequate to transmit the neces-
sary forces and create the necessary rigidity
and precision. The exercise of such skill on
the part of the designer and constructor to
meet various conditions may therefore result
in a mechanism the details of construction of
which differ from those illustrated in. the
drawings hereto attached, which are there-

fore to be taken in the sense of being illustra-

tive only of these matters.

In the illustrated form of the members di-
rectly actuatable from or swhose motion is
controlled by the various actuators, being
keys of the key-operative mechanism, they
are in the nature of slides B, mounted 1n
suitable guideways in proper supports, here
represented as cross-pleces: 2, 2" extending
between uprights 8, 3’ erected upon a sup-
porting base C. These various supporting
members may evidently constitute m whole

or in part, portions of the framing of the

65

70

75_'

80

89

machine or mechanism to which an embodi--

ment of the present invention 1s ~applied.
While T have in the present case shown but
one of the members B in side elevation, and
in edge view, two of the members, see Fig. 2,

90

it is contemplated that there shall be ordi-

narily one of these members for each of the
keys in the key-operative mechanism. I have
furthermore 1llustrated but one key - lever,

95

marked “ K ”, deeming such showing to be

sufficient for a comprehension of the present
invention, but it is likewise contemplated
that any proper number of such levers shall
be employed, depending upon the nature of

100

the machine and the purpose for which the

key-operative mechanism 1s employed. Each
key-lever K has, in this instance, an upright
portion %, at its outer end surmounted by _a
suitably charactered finger-piece %', while

intermediate the end of each key-lever there

extends therethrough a proper fulerum bar

o5,

‘such as 4 supported in uprights 5 on the base

C. In its normal position each key-lever is
110

secured to the lever operating to elevate such

held with its outer end elevated, a spring 6

end. . The several key-levers may be disposed

side by side, and for their proper guidance
worl in slots %*, formed in a guide-bar

ma,

( dg’SpOS@d transversely of the bank of levers,
to iinimize the shock up on thé descent
of their ifiner énds, a strip 8 of yielding ma-
terial may be located under the inner ends
of the series of levers the same being secured

in this instance to a fixture 8" extending
| from side to side ‘of the mechanism. Each

key-lever will be suitably connected with

115

120

that member B which it serves to actuate, a

curved finger & in this instance extending
in the plane of the vibration of the lever-and
being located in a corresponding undercut
curved slot forming a journal membher 4" 1n

125

| the upper portion of the rear end of the key-
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lever. Treedom of pivotal movement, it 1s

‘evident, results between the connected parts

in a connection of this character.
If the outer end of a key-lever be de-
pressed the corresponding actuatable mem-

ber B will be elevated, and the parts are so

related to each other that upon a full de-
pression the member B will be moved a dis-

tance sufficient to enable it to accomplish the -

purpose for which it is designed. If, how-

ever, the outer end of the key-lever be de-

pressed to a less extent than aforesaid the

‘member B will be moved a proportionate

part only of its full movement which may
be insufficient to enable it to attain the de-
signed result; upon removing the finger
from the key the actnated member B will
then return idly with the key-lever to its

normal position under the tension exerted by

the returning spring 6 by reason of the fact
that the mémber B in the form of connec-
tion between the two illustrated 1is both
pushed and pulled by the key-lever.

A particular feature of the present inven-

tion relates to means in the nature of a sup-
. }alemental actuator cooperative with the key

ever whereby the operation of each member

‘B, that is, its movement in the direction 1n

which the connected key-lever when actuated
tends to' move it, may be continued and by

such supplemental actuator completed and it

- 'be moved ﬂlrough. its_ entire predefermined

35

ments I utilize a

- 40 tende the 1nne
. 'lever shall have been elevated to a more or
‘less extent, whereupon such power-driven

‘path of movement even though the lever be
not fully functioned and to an extent less

than suffices to shift it from one end of such

‘path to the other.

. 4 .

~In accordanceé with the present improve-
, | power - driven’ element
whicéh is held from' accomplishing its In-
tended pupose until the inner end of a key-

“device ‘is” released and connecting devices

- thereof, this . f
 a shaft such as 9 mounted in suitable bear- |
‘ings, which in this instance are provided in

1Y

“Become operative to complete the move-
‘ment initiated by the ascent of the inner

end of the lever. - In- a convenient form
power-driven device comprises

the ‘aforesaid uprights 3 and 37, an out-

- board bearing being also provided in a

60

the. former of ‘Which is

latter, and as shown herein, the shaft is fric-

‘tionally driven, a pulley or other driver 11
‘being ‘loosely ‘mounted thereon and being

driven-from a suitable source of power, not
shown. 'Suitable friction rings-12,'12 are

pressed into ‘close frictional contact with the
opposite radial faces of the pulley 11, by |
_ washer-like casings 13 and 13/, respectively,

rigidly secured to

l

bracket 10 secured to the upright 3", In the |
preseiit embodiment this shaft 9 is. nor-
mally at rest but is capable of being set in |
motion through the operation of a suitable
clutch device. In a convenient form oi the

|

lock nuts 2077 2077,

o

the shaft 9, while the latter is splined there-

to, see the spline 13"/, to permit the casing
to move longitudinally of the shaft while
compelling the former to rotate with 1t,
thereby enabling the friction to be regu-
lated, which in this construction may be
done by means of the tension exerted by a
spring 14, controlled by an adjustable clamp-
ing nut 15 screwed onto the threaded end
of the shaft. If the shaft 9 is not restrained
from movement 1t will rotate with the pul-
ley 11 during the rotation of the latter.

Normally, however, the motion of the shaft

is prevented even though the pulley be ro-
tated, through the instrumentality of a stop
arm 15" extending from the shaft and with
which engages an escapement in the nature

of a forked arm or detent 16 whose hub por-

tion 16’ is pivotally mounted upon a stud
17’ extending from the upright 3. As long

70

79

80

85

as the arm 137 1s seated 1n the recess 1n the

detent 16 no motion of the shaft 9 will ensue.
Release of the stop arm from the detent 1s

‘effected during the first portion of the move-
ment of an actuated key through the 1n-

strumentality of suitable connecting mech-

are substantially in the same plane crosswise
of the series of members B. Against these
shoulders 1s urged a cross-rail or bar 18 se-

cured to the ends of olie Or more arms 19
extending from a rock shaft 20 suitably

g
LY
bt

mounted in the upriguts 3, 3’. In this In-
stance the mounting comprises pivot pins

207, 20" extending nwardly from the up-

rights and secured in position by proper

- Affixed to and ”exteniiingﬁffom the afore-

said shaft 20 is a stop arm 21 the path of
“whose outer operative end intersects the

path of movement of the corresponding end

‘of an arm 22 extending from the aforesaid
liub portion 16" of the detent 16. The rela-
tion and organization of the parts 1s such

that when the key-levers are in their normal
position the end of the arm 21 will be 1nter-

‘posed in the path of the arm 22 with the two
1in contact and the arm 15" seated in the re-

gess of the forked detent 16, thus preventing

the rotation of the shaft 9 in the direction of

the arrow in Fig. 1. Upon a slight move-
ment of a member B, however, the cross-bar
18 will be lifted, withdrawing the end of the
arm 21 from contact with the arm 22 and
through the action of a spring 23 which en-
circles the stud 17" and 1s properly ten-
sioned, the detent 16 will be withdrawn

fron engagement with the arm.15". The
shaft 9 now being released, motion will
‘thereupon be imparted to it from the ro-
tating driving pulley 11. The rotating shaft
serves to continue the motion of the actu-
‘ated member B through some suitable'mech-

90

“anism, a form and construction of which
‘will now be described. Each member B 1s
provided. with a shoulder 17, all of which

95

-
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105
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130
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anism, a simple form of which is illustrated

in the .drawings attached to the present
specification, and will now be described.

- Extending from side to side and mounted in

5

the uprights 8, 3” in like manner to the shaft
90 is a rock shaft 24 connected by means of

an arm 25 and a connecting rod 26 with a-

~crank 27 on the shaft 9; thus during each

10

15

- full rotation of the shaft 9 an oscillation

will be imparted to the rock shaft 24.

A cross-bar or plate 28 at the outer ends

of arms 28’, 28" extending from the rock

shaft 24 i1s adapted to cooperate with the

key-lever as follows: Each key-lever K at 1ts
rearward end is provided with a projection
29 above which when the lever is 1n its nor-
mal position the aforesaid bar or plate 28 1s

adapted to freely play when the oscillation

of the shaft 24 occurs, and hence in such a

20

position of the levers the bar is inoperative
to engage with any-one of the projections.
When, however, the inner end of ‘a key-lever

" has been elevated to a slight extent, the

25

30

39

‘aforesaid projection on the lever will be
-brought into a position in which its under
‘surface becomes the surface with which the

working eage of the bar contacts, and as the
bar moves forward it becomes effective to
elevate the lever as the result of such en-
gagement. During this movement, more-

over, (the relation of the parts being such
‘that this result 1s effected) the bar waill
freely. play across the upper surfaces of the
extensions of those levers which. have not.

been actuated and hence will not only be in-

effective to impart any motion to them, but

will also operate to lock such levers tempo-
rarily from actuation. The extent of the

movement imparted to the lever is sufficient

to elevate the connected member B to the
full amount that would be effected by the

- depression of the charactered end of the key-

-
M

vl
e

lever to its greatest extent. To insure the
correct cooperative relation between the re-
5 spective key-levers and this supplemental
actuator 28, I have provided means for posi-

tively causing the insertion of the stop arm
21 into the path of the arm 22, after the lat-
ter shall have been shifted against the ten-
sion of spring 23 from a position as 1ndi-
cated in Fig. 3 to a position as indicated in

- Fig. 1 by means such as a cam 30 on the

-:‘ji
]

~ on the stud 17”. This means for positively |

shaft 9 with the periphery of which engages

a projecting finger or cam block 81 extend-
2 ing from an arm 31" fixed relatively to the

aforesaid hub portion 16 rotatably mounted

- inserting the stop arm 21 comprises ¢ link

32 pivoted to an arm 32" extending from the .
0 aforesaid shaft 24 and whose bifurcated end
portion 32”" embraces a pin 32° extending
~laterally from the arm 21.  During the
~ movement of the supplemental "actuator 28
“toward the key-levers, the link 32 changes,

6% somewhat, its position as indicated in-Kig.

| 1, the pin 32° sliding lengthwise of the slot

in the bifurcated portion of the link. On
the return movement, however, the pin con-
tacting with the bottom of the slot 1s urged
forward and the arm 21 caused to assume a 70
position in which the arm 22 under the 1m-
pulse of the spring 23 and as the cam block
31 drops down at the let-off edge 30" of the
camymay impingeagainstitand belocked from
movement. In this locked position of the 75
arm 22, the detent 16 is interposed in the
path of the stop arm 15 and the shaft 9 1s
stopped from rotation although this latter
action does not occur until the bottom of the
slot in the link end is somewhat withdrawn 80
from the pin 323, thus leaving the arm 21
free to be tilted upon the next actuation of a
key-lever to an extent sufficient to permit
the disengagement of the arm from the arm
92. A spring 20? is also shown for insuring 85
the contact of the cross-bar 18 with the
shoulders 17 on the members B. -~
Evidently so far as concerns the utiliza-

tion of the movements of the members 1B,
the movement of each such member may be 90
‘applied for any particular purpose required
by the mechanism to which the mechanical -
movement is applied and to the accomplish-
ment of which 1t is adapted. - For the sake

of illustration I have set forth herein such 95
members B as being operative to effect the
‘movement of transmitting members one or
more of which may be actuatable from any
particular one of the members B. Such
transmitting members are indicated by R, 100
and they are mounted to move in the line of
movement imparted to the members B. Any
desired number of the members :R may be
adapted to be moved from any particular
member B. For effecting this each member 105
B may have one or more projections 7
adapted to contact with one or more of the
members R, the relation as to number and
position existing between the members R
actuated, depending upon the position and 110
size of the projections . As organized In
this instance, it may happen that contact
may be made between some of the members
'R and a member B at one side or the other

of the center of resistance to movement of 115
such latter member, and hence were not
these members properly mounted the tend-
ency would be to tip the same upon the ap-
plication of the moving force. In order,
therefore, to maintain' the rectilinear char- 120
‘acter of this movement and permit the same
‘to accomplish with equal facility whatever

+,

the point of application of the force I have
provided a construction comprising a pair of
angle levers 33, 33" -fulcrumed to fulcrum 125
bars 383", 33"’ extending between lugs 33°
.on the uprights 3, 3’, each lever having one

of its arms pivoted to a member R, while
‘the other arms of each pair of levers’are
pivotally connected together by a link 34. 130
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with that portion of the car
smallest radius the spring 23 will withdraw
the detent 16 from arm 15

an amount su

847,473

It is to be noted that the pivotal connec-
tion of one of the angle levers of each pair,
the angle lever 33" in this instance, has a
slotted connection with the supported mem-
ber R thus enabling the member to be ac-
tuated and moved parallel to itselt upon
the application of the force exerted by the
moving member B. .
Although not evidently restricted to the

use of any particular device or mechanism
or species of the same 1 may utilize the

“movement of the members R to set pins such
“as z upon a jacquard

such a belt being set forth in my Patents
Nos. 578,621, 573,622 and 573,623, oranted
Dec. 22, 1896. When the application of the
movement is for this purpose each of the
members R will be usually provided with

an actuator portion such as 35 having ‘a

beveled or cam-like edge adapted to co-

operate with a corresponding row of settable

pins on the belt. o

An embodiment of a mechanical move-
ment such as has been hereinbefore described
operates substantially in the following man-
ner: Assaming the parts to be in the posi-
tion indicated in Fig. 1, upon the depres-
sion of the outer end of a key-lever I the

30' inner ‘end will rise, and as a result of the

initial movement of the connected member
B the cross-bar 18 will be-elevated. thus
causing the withdrawal of the arm 21 from
contact ~with the stop arm 22. When the
cam block 81 drops‘down and 1nto contact
cam 30 of the

permitting the
rotation of the shaft 9 from the rotating

driving pulley 11. Through' the action of.
the crank 27 and the connecting rod 26 the

<haft 24 is turned in its bearings, thus bring-
ing the cross-rail or supplemental actuator

08 under the projection 29 of the actuated

key-lever and as the shaft continues to turn
in the same direction the inner end of the
Jlever is carried upward, while at the same

“time such cross-rail plays in the space above

the projections of those key-levers which

are not actuated. The shaft 24 is rocked 1n
its bearings to a sufficient extent to elevate
the inner end of the actuated key-lever to
sufficient to fully accomplish the |

play of the connected member B in its bear-
ings. This member-will actuate, as afore-
said, one or more of the members R accord-
ing to the number and configuration of the
projections # thereupon, and these members
R in their turn will through their actuator
portions 33 set up corresponding pins X
upon the jacquard belt X. _ ‘
During the forward rotary movement of

the shaft 9 the hub 16’ carrying the cam 3
block 81, the arm 22 and the detent 16 will
be gradually rocked against the resistance
65 of the spring 28 as the block travels up the

a

belt X, an example ol

2

surface of the cam 30. Before, however, the

block reaches the let-off edge 30" of the cam

the motion of the shaft 24 will have been
reversed in its bearings thereby elevating
the link 32 and causing the arm 21 to extend
into the path of the arm 22. When the
block 81 slips off the let-off edge of the cam
and the spring 23 becomes operative to
swing the arm 22, this arm and theé various
parts associated therewith will be locked by
the arm 21. A slight relatively reverse
movement of the shaft 24 now-ensues, with-
drawing the bottom of the slot in the bifur-
cated portion of the link 32 from the pin 327

‘whereupon the arm 15" engages with the

detent 16 and the parts are brought to rest.
Having described my invention, 1 claim—
1. The combination of a driving member,
a driven member frictionally engaged by
said driving member, a detaining member

‘engageable with said driven member, a plu-

rality of selective members, each of which 1s
operable for releasing the detaining mem-
ber for permitting the driven member to op-
erate. and mechanism including a selected
member operable by said driven member,
and. a series of actuators, a portion of which
is operable by said selécted member.

9. A combination of a driving member; a

driven member frictionally engaged. by said

driving member; a detaining member en-
oageable with said driven member; a series
of selective members, each of which may op-
erate to release the detaining member and
thereby permit the driven member to oper-
ate: and mechanism which includes a se-
Jected member operable by said driven mem-

Dber, and a series of actuators, a portion of
which is operatable by said selected member.

3. A combination of a driving member; a

“driven:member frictionally en gaged by said
driving member; a -detaining member en-

oageable with said driven member; a plu-
rality of selective members, which may oper-
ate to release:the detaining member and
thereby permit the driven member to oper-
ate: and mechanism which includes selected
members operable by .said driven member,
and a series of actuators operatable by said
selected members. - '

70

75

80

85

90

095

100

105

110

115

4. A combination of a driving member; a

driven member frictionally engaged by said

“driving- member; a detalning member en-

oageable with said driven’'member; a series
of selective members, of which a plurality
may operate to release’ the detaining mem-
ber -and thereby permit the driven member
to operate; and mechanism which’ includes
selected members operable by -“said driven

‘member, and a series of actuators operatable

y said selected members.

%5, A combination of a -driving member; a
“driven member frictionally engaged by said
“driving - member; a’detaining member en-
gageable with said driven member; a plu-

=

120

125

130



=

~ rality of selective members, each of which

1.0

15

20

‘may overate to release the detaining.mem-
- ver and thereby permit the driven member

to operate; mechanism which includes a se-
lectec member operable by said driven mem-
ber and a series of actuators, a portion of

which 1s operatable by said selected member;

and a member adapted to operatively en-

gage a selected member and synchronously

therewith ock the remainder of said se-

~lective members.

6. A combination of a driving member; a
driven member frictionally engaged by said
driving member ;a detaining member engage-
able with said driven member; a series of se-

lective members, each of which may operate
to release the detaining member and thereby
“permit the driven member to operate; mech-
“anism which includes a selected member op-

eratable by said driven member; and a se-

ries of actuators, a portion of which is op-

erable by said selected member, and a mem-

~ ber adapted to operatively engage a selécted

25

30

85

45

member and synchronously therewith lock
the remainder of said selective members.
7. A combination of a driving member; a
driven member frictionally engaged by said
driving member; a detaining member en-
gageable with said driven member; a plu-
rality of selective members which may op-

-erate to release the detaining member and
~thereby permit the driven member to oper-
‘ate; mechanism which -includes selected

members 0per?.ta-Ble by said driven member
and a plurality of actuators, a predeter-
mined portion of which is operable by a se-

lected member; and a member adapted to

operatively engage a -selected member and

. synchronously therewith lock the remainder
40

of said selective members. o -
8.. A combination of a driving member; »

driven member frictionally engaged by said

driving member; ‘a detaining member en-

gageable with sald driven member; a series
of selective members, of which a plurality

- may be operative to release the detaining

member and thereby permit the driven

member to operate; mechanism which: in-

~cludes selected members operatable by said

50

05

60

driven member and a plurality of actuators,

a predetermined portion of which is oper-

able by a selected member; and a member
adapted to operatively engage a selected .

member and synchronously therewith lock

the remainder of said selective members.

9. A combination of a driving member; a
driven member frictionally engaged by said
driving member;.a detaining member en-
gageable with -said driven member; a plu-

rality of selective  members, each of which |
- may operate to release the detalning mem-
- ber and thereby permit the driven member

. to operate; mechanism which includes a se- |

lected member operatable by said driven

047,473

| membér and a series émbodying & plurality

of actuators, a number of which is control-

lable by said selected member; and a mem-

65

ber adapted to operatively engage selected
members and synchronously therewith lock

the remainder of said selective members.

10. A combination of a driving member;
a driven member frictionally engaged by
said driving member; a detaining member
engageable .with said driven member; a se-
ries of selective members, each of which may
operate to release the detaining member and

ate: mechanism which includes a selected
member coperatable by said driven member
and a series embodying a plurality of actu-
ators, a number of which is controllable by

-sald selected member; and a member adapt-

70

79

‘thereby permit the driven member to oper-

80

ed to operatively engage selected members
and ‘synchronously therewith lock the re-

mainder of said selective members.
11. A combination of a driving member;

a driven member frictionally engaged by.

sald driving member; a detaining member
engageable with said driven member; a plu-

rality of selective members which may op-

erate to release the detaining member and

thereby permit the driven member to oper-.
includes selected

ate; mechanism which
members operatable by said driven member

‘and a series embodying a plurality of actu-

ators, a number of which 1s controllable by
sald selected member; and a member adapt-

85

90

95

ed to operatively engage selected members

and synchronously. therewith lock the re-
~mainder of said selective members.

12. A combination of a driving member;
a driven member frictiocnally engaged by
sald driving. member; a detaining member

engageable with said driven member; a se-
| ries of selective members; of which a plu-
rality may operate to release the detaining
‘member and thereby permit the driven

member to operate; mechanism which in-

100

105

cludes selected members operatable by said - .

driven member and a series embodying a
plurality of actuators, a number of which 1s

controllable by said selected member; and a

member adapted to operatively engage se-
lected members and synchronously therewith
lock the remainder of said selective mem-
bers. - T |

13. A combination of a driving member;
a driven member frictionally engaged by

said driving membeér; a detaining member

engageable with said driven member; a plu-
rality of selective members each of which

may operate to release the detaining mem-

ber and thereby permit the driven member to
operate; mechanism which includes a select-

‘ed member and 1is operatable by said driven
‘member; a member adapted to operatively

engage a selected member and synchronously

| therewith lock the remainder of said select-

110

115

120
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| . . _ 3 | : '

ive members; and 4 series of actuators, a
number of which is operatable by « selective
niember. | -

14. A combination of a driving ﬁlembér.; '
a driven member frictionally engaged by

sald driving member ; a detaining member en-

gageable with said driven member: a series
of selective members, each of which may

operate to release the detaining member and
thereby permit the driven member to oper-
ate; mechanism which includes a selected
member and is operatable by. said driven
member; a member adapted to operatively
engage a selected member and synchronously
therewith lock the remainder of said select-
1ve members; and a series of actuators em-

bodying a plurality of ' members, a predeter-

mined portion of which is controllable by
each of said selective members, ?

15. A combination of a driving member:
a driven member frictionally engaged by

sald driving member; a detaining member
engageable with said driven member; a plu-

rality of selective members which may op-

erate to release the detaining member and.

thereby permit the driven member to oper-

ate ; mechanism which includes selected mem-

bers and is operatable by said driven miem-

‘ber: a member adapted to operatively en-

gage selected members and synchronously
therewith lock “the remainder of said se-

lective members; and a serigs of actuators

embodying a pluralify of members, a prede-
termined portion of which is controllable by
each of said selective members. - =~ =

16. A combination of a driving member:

_. @ driven member frictionally engaged by

sald- driving member; a detaining member

engageable with said driven member; a se-
ries of selective members, of which a plu-

rality may operate to release the detaining

member and thereby permit the driven mem-
ber to operate; mechanism which includes:
selected members and is operatable by said |

driven member; a member adapted to -oper-
atively engage selected members and syn-
chronously therewith lock the remainder of
said selective members: and a series of actu-
ators embodying a plurality of members, a
predetermined portion of which is con-
trollable by each of said selective menbers.

17. A combination of g driving member;

a driven member frictionally engaged by
sald driving member; a detaining member
engageable with said driven member; a plu-
rality of selective members: each of which
may operate to release the detaining member

and thereby permit the driven member to

operate; mechanism which includes a select-

~ed member and is operatable by said driven
member; a member adapted to operatively

engage a.selected member and synchronously
therewith lock the remainder of said select-
1ve members; and a. series of actuators em-

bodying a plurality of members, & predeter-

‘mined portion of which is controllable by

each of said selective members.
- 18. A combination of a driging member;

7

65

a driven member frictionaliy engaged by

said driving member; a detaining member
engageable with said driven member; a se-
ries ot selective members, each of which may

70

operate to release the detaining member and*

thereby permif the driven member to oper:
ate; mechanism which includes a sélected
member and ‘1s operatable by said driven
member ; ‘a member adapted to operatively
engage a selected member and svuchronously
therewith lock the remainder of said select-
1ve members; and a series of actuators em-
bodying a plurality of members, a predeter-
mined portion of which is controllable Dby

: ) . .
1 each. of said selective members.

19. A combination of a driving member:
a driven member frictionally engaged Dby
sald driving member; a detaining member

-engageable with said driven member: a plu-

rality of selective members which may oper-
ate to release the detaining member and
thereby permit the driven member to oper-
ate; mechanism “which includes selectod
members and is operatable Ly said driven
member; a member adapted to operatively
engage selective members and synchronously
therewith lock the remainder of said seleet-
1ve members; and a series of actuators em-

‘bodying a plurality of members, a predeter-
mined portion of which is controllable by

each of said selective members,
20." A combination of a driving member:
a driven member frictionally engaged by

sald driving member; a detaining member

enigageable with said driven member: a e

 r1es of selective members, of Wwhich a plu-

rality may operate to release the detaining
member and thereby permit the driven mein-

‘ber to operate; mechanism which includes

selected members and is operatable bv said
driven member; a member adapted to oper-
atively engage selected members and syn-

chronously therewith lock the remainder of.

sald selective members: and a series of ac-
tuators embodying a plurality of members, a
predetermined portion of which is con-
trollable by each of said selective members.

21. A combination of a driving member
a driven member frictionally engaged by

sard driving member; a detaining member
engageable with said driven member; a plu-

ality of selective members, each of wlich
may operate to release the detaining men-
ber and thereby permit the driven member

to operate; mechanism which includes a se-

lected member and is operatable by said

driven member; a member adapted to op-

eratively engage a selected member and syn-
chronously therewith lock the remainder of

78

80

85

90

29

100

105

110

115

120

125

said selective members; and a series of ac-



B

series of selective members,

tuators embodying a plurality of members, a
'13'1'“-{?1‘:‘1"E‘l‘ll'lllled portion of whichh 18 con-

trollable by each of said selective members.

99 A combination of a driving member;
o (riven member frictionally engaged by
said driving member; a detaining member
engageable with said driven member; a
each of which

" may operate to release the detaining member

10
- operate; ) _
lected member and .1s operatable by said
- driven member; a member adapted to op-

15

~ tuators embodying a plurality of members,

25

plurality

and thereby permit the driven member to
mechanism which includes a se-

eratively engage a selected:member and syn-
chronously therewith lock the remainder of
said selective members; and a series of ac-

a predetermined portion of which 1s con-

~ trollable by each of said selective members.
20

"7 g driven member frictionally engaged by |
‘said driving member; a detaining member

93. A combination of a driving member;

engageable with said driven member; a
of selective. members which may
operate to Telease the detaining member and
thereby permit’ the driven member to op-

.erate; mechanism which includes selected

members and is operatable by said driven

‘member; a member adapted to operatively

30

engage selected members and synchronously

therewith lock the remainder of said se-
lective members; and a series of actuators

‘embodying a plurality of members, a pre-

" determined portion of which is controllable

35

- 40

45

~ eratively engage

trollable by each of said

by-each of said selective members.
o4. A combination of a driving member;
o driven member frictionally engaged by

said driving member; a detaining member
“engageable with said driven member; a

series of selective members, of which a plu-

rality may operate to release the detaining

member and thereby permit the driven mem-
ber to operate; mechanism which includes
selected members and is operatable by said

driven member; a member adapted to op-

selected members and syn-
chronously therewith lock the remainder of

aid selective members; and a series of ac-

 tuators embodying g plurality of members,
50

portion of which is” con-
_ selective members.

95. A combination of a driving member;
a driven member frictionally engaged by

a predetermined

 gaid driving member; a detaining member

55

60 le
- driven member;:a

“ber and thereby -permit th.
to operate; mechanism which includes a se--

engageable with said driven member; a

- plurality of selective mermbers, each of which

may operate to release the detaining mem-
the driven member

lected member and is operatable by said

eratively engage. a

‘members :
member; a member adapted to operatively

said selective members; and a series

‘rality
‘may operate to release the detaining member

member adapted to op-
selected member and syn-
chronously: therewith lock the remainder of

| “ said -selective members; and a series of ac-
- ¢5 tuators embodying a plurality of members, |

947,473

a predetermined portion of which is con-

trollable by each of said selective members.
'96. A combination of a driving member ;
o driven member frictionally engaged by
said driving member; a detaining member

“engageable with said driven member;’ a

series of selective members, each of which
may operate to release the detaining member
and thereby permit the driven member to

operate; mechanism which includes a se- ;
lected member and is operatable by said.

driven member; a member adapted to op-

eratively engage a selected member and syi-

chronously therewith lock the remainder of
said selective members; and a series of ac-
tuators embodying a plurality of members,

‘a predetermined portion of which is con-

trollable by each of said selective members.

o7. A combination of a driving member;

o driven member frictionally engaged by
said driving member; a detaining member
engageable with said driven member; &
plurality of selective members which may
operate to release the detaining member and
thereby permit the driven member to op-
erate; mechanism which includes selected
and is operatable by said driven

engage selected members and synchronously
therewith lock the remainder of said select-

ive members; and a series of actuators em-

7.

80

85

90

95

bodying a plurality of members, a predeter-

mined portion of which is controllable by
each of said selective members.

| 28. A combination of a driving member;
o driven member frictionally engaged by

said driving member; a detaining member
engageable with said driven member; a

series of selective members, of which a plu-
rality may

operate to release the detaining
member and thereby permit the driven mem-
ber to operate; mechanism which ineludes

selected members and is operatable by said
driven member; a member adapted to op-

eratively engage selected members and syn-
chronously therewith
_ of ac-
tuators embodying a plurality of members,
a predetermined
trollable by .each of said selective members.

' 99. A combination of a driving member;
a driven member - frictionally engaged by
said driving: member; a detaining member
engageable with said driven member; a plu-
of selective .members, each of which

and thereby Eerrpit the driven member to
operate; mechanism which includes a se-

lock the remainder of

100

105

110

portion of which is con-

115

120

Jected member and is operatable by said

driven member; means for causing the de-

taining member to engage the driven mem-

ber: and a plurality of actuators, a number

125 .

of which is operable by said. selected mem- -

ber., o

- 30.- A combin_atiOn of a'driving member; 130 |

o a—



"7 a driven member frictionally engaged by !
sald driving member; a detaining member
~engageable with said driven member; a se-

- lected member and 1is operatable by said’

- driven member; means for causing the de-

- talning member to engage the driven mem-

© “ber; and a plurality of actuators, a number-
of which 1s operable by said selected mem- -

10

15

320

- member to engage the driven member; and
a plurality of actuators, a number of which
1S operable by said selected member.

25

30

35

40

45

- may operate to release the detaining mem-
~ ber and thereby permit the driven member

55

- ators, a number of which is

60

- ries of selective members, each of which
- may operate to release the detaining mem-

¢

“may operate to release the detaining mem-
ber and thereby permit the driven member

said driving member; a detaining member:
~ ‘engageable with said driven member; a plu-
~ rality of selective members which may op-
. erateto release the detaining member and

ber to operate; mechanism which includes

‘ber of which is operable by said selected

chronously therewith lock the remainder of

driven _memﬁer; and a plurality of actu-

a driven member frictionally engaged by
sald driving member; a detaining member |

947,478

ries of selective members, each of which

to operate; mechanism which includes a se-

ber. T _ -
31. A combination of a driving member;
a driven member frictionally engaged by

thereby permit the driven member to oper-

ate; mechanism which includes selected |
~members -and 1s. operatable by said driven

member; means for causing the detaining

32. A combination of a driving member;
a driven member frictionally engaged by
said driving member; a detaining member
engageable with said driven member; a se-
ries of selective members, of which a plural-
ity may operate to release the detaining
member:and thereby permit the driven mem-

selected members and is operatable by said
driven member; means for causing the de-
taining member to engage the driven mem-
ber; and a plurality of actuators, a num-

member. |

33." A’ combination ‘of a driving member;
a driven member frictionally engaged by
said driving member; a detaining member
engageable with sald driven member; a plu-
rality of selective members, each of which

to operate; mechanism which includes a se-
lected member and is operatable by said
driven member; a member adapted to oper-
atively engage a selected member and syn-

sald selective members; means for causing
the detaining member to engage with the

operable by
sald selected member. Y O
34. A combination of a driving member; |

engageable with said driven member; a se-

ber and thereby permit the driven member
to operate; mechanism which includés s se- ]

f

lected memb-er. dnd is opefatﬁble by said .

driven member; a member adapted -to oper-
atively engage.a selected member and syn-

o

chronously. therewith: lock the remdinder of

sald. selective members; means for causin

g 70

the detaining-member to engage with the

- driven member; and a plurality of actu-

ators, a.number of which is operable by
sa1ld selected member. o |
- 85. A combination of a driving member;
a driven member frictionally engaged by

ng

sald -driving member; a detaining member
engageable with said driven meimnber; a plu-

rality- of selective members which may op-
erate. to release the detalning member and
thereby permit the driven member to oper-

80

ate; mechanism which includes selected

members and is operatable by said driven’

member; a-member adapted to operatively
engage selected members and synchronously
therewith lock the remainder of said select-
1ve members; means for causing the detain-
ing member to engage the driven member;
and a plurality of actuators, a number of
which is operable by said selected member.

a driven member frictionally engaged by
sald driving member; a detaining member

85

. 90
| . 36. A combination of a driving member;

engageable with said driven member; a se-

ries of selective members, of which a plu-
rality may operate to release the detaining
member and thereby permit the driven mem-
ber to operate; mechanism which includes
selected members and is operatable by said
driven member; a member adapted to oper-
atively engage selected members and syn-
chronously therewith lock the remainder of
sald selective members; means for causing
the detaining member to engage the driven
member; and a plurality of actuators, a
number of which is operable by said selected
member. o o '

95

100

109

- 37. A combination of‘a _driifing member |

' a driven member frictionally engaged by

sald driving member; a detaining member
engageable with said driven member; a plu-
rality of Selective members, each of which
may operate to release the detaining member
and thereby permit the driven member to
operate; mechanism which includes a se-
lected member and is operatable by said
driven member; a member adapted to opera-
tively engage a selected mem%er and syn-
chronously therewith lock the remainder of
sald selective members; means for causing

110
115

120

the detaining member to engage the driven

member; and a ‘plurality of actuators, a
number of which is operable by said selected
member. |

_ 38. A combination of a driving. member; a
driven member frictionally engaged by said
driving member; a detaining member en-
gageable with said driveh member; a series
of selective members, ;each of which may
operate to release the detaining member and

125

130



1C

15

20

hTe’

member ;

thereby permit the driven member to oper-
ate: mechanism which includes a selected
member and is operatable by salid driven
a member adapted to operatively
engage a selected “member -and synchro-

nously therewith lock the remainder of said.

colective members; means for causing the
detaining member to engage with the driven
member; and a plurality of actuators, a
number of which is operable by said selected
member. S '

39. A combination of a driviﬁ’g member;

2 driven member frictionally engaged by

said driving member; a detaining member
engageable with said driven member; a plu-
rality of
erate to release the detaining member and
thereby permit the driven member to oper-
ate; mechanism which includes selected
members and is operatable by said driven
mempber; a member adapted to operatively
engage selectéd members and synchronously

" therewith lock the remainder of said select-

25

~ which is operable by said selected member.

30

" of selective members, of which a plurality | - |
. an actuatable member and a power operated

ive member; means for causing the detain-
the driven member;

1ng
and

member to engage

a plurality of actuators, a number of

selective members which may op-

)

- 40. A combination of a driving member; a

driven member frictionally engaged by sald
driving member; a detamning member en-

oageable with said. driven member; a series

may operate to release the defalning mem-

~ ber and thereby permit
to operate; mechanism
" lected members and 1is

35

40

tively engage

the driven member
which includes se-
operatable by said
driven member ; a member adapted to opera-
selected members and syn-
chronously therewith lock the remainder of
said selective members; means for causing

. the detaining member to engage the driven

45

of actuators, a

member; and a plurality
by said selected

number of which is operable
member. o . o
"41. The combination of a driving mem-

. ber; a driven member frictionally engaged

50

by said driving member; 2 detaining mem-
ber engageable with said driven member; a

plurality of selective members, each of
which may operate to release the defaining
member and thereby permit the driven memnm-

ber to operate; mechanism which includes a

| ~ selected member and is operatable by sald
~ driven member; a member adapted to opera-

bd ‘ :
7 chronously therewith lock the remainder of
 said selective members;

ferentially operative mem

60

- ators, a nu

&5

driven member;. and &

tively engage a selected member and syn-

a plurality of dif-
el ers, each oper-
atable by a selected member’; means for caus-
ing the detaining member to engage the

' plurality of actu-
mber of which 1s operable by said

salected member.

" 492: The combination of a plur: ity of se-
lective ~Ilf1émb61'.$, each of Whlch LAy 'operate

jsm for said bar.

‘ment of the actuatable member,
| mental actuator operatable from

' 947,473 | e

(o release a detaining member, and operative

mechanism which includes a selected men-
ber, and a plurality of actuators, a number
of which is concurrently operatable by said

selected member.

43. The combination of a plurality of se-
lective members which may be operatable to
release a detaining member, and operative

70

mechanism including selected members, and

a plurality of actuators, a number of which
are operatable concurrently by said selected
member. - |

44.- In a mechanical movement, the combi-
nation of an oscillating key lever K, shide B
operatively connected to and movable 1n a
straight line by the key-lever, bar 18 for re-
turning the slide to normal position, and
operative mechanism for said bar.

45 In a mechanical movement, the combi-
nation of an oscillatory member having a
projection 0’, a slide B movable in a straight

line and having a projection 0 for engaging
said projection b’ and forming a pivotal
connection, a bar 18, and operative mechan-

46. The combination with an actuator, of
an actuatable member and a supplemental
actuator for continuing the movement of the

actuatable member after its initiation, and a

plurality of members operable concurrently
by the first mentioned actuator.
47 The combination with an actuator, of

supplemental
movement of the actuatable member after its

initiation, and a plurality of members oper-
by the first mentioned

atable concurrently
actuator. .

"~ 48. The combination with an actuatable
member, of a power driven shaft, a clutch 1n-
terposed between said member and said
shaft, an actuator tor initiating the move-

said shaft
movement of the actu-
stable member upon the initiation of such
movement, and a series embodying a plural-
ity of actuators, a predetermined number of
which is operable by said first mentioned

for continuing the

actuator. -

49. The combination with an actuatable

member, of a key mechanism adapted to ini-

tiate the movement thereof, a power driven
shaft, a clutch interposed between sald

and said member, an escapement for COT-

trolling the operation of said clutch, a stop

said actuatable member
esca]gement, a

arm shiftable from _
and operative to release sald

supplemental actuator operatable from said.

<hatt for continuing the movement of the

shaft.

70

80

85

90

95

actuator for continuing the

100

108

a supple-

110

115

120

129 .

actuatable member after the initiation of

such member, means also-operable from said

<haft for returning said escapement and said
stop -arm to their engaging positlons, and a

series embodying a p urality of actuators, 2

130
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rock shatt, a bar. carried by t
for engagin

shaft, a detent for normally holding

member me
~controlling the detaining member, and a se-
ries -of actuators, a series of selective mem- -

947,478

predetermined number of which is operable
by said first mentioned actuator. |

50. The combination with a driving shaft,
of a rock shaft, a number of slides, a number
of members for transmitting the movement
of the slides, levers for moving the slides,
means for engaging the levers and complet-
ing the movement of the same and actuated
by said rock shaft, and means engageable i
tlie moved slide upon the inauguration of 1ts
movement for releasing the rock shatt to
the power of the driving shaft. ‘,

‘51, The combination with a mnumber of
moveiment transmitters, of a number of

slides each for engaging one or more of said-
‘transmitters, a number of key levers sever-
‘ally connected

said levers having a contacting projection, a
he rock shaft
said contacting projection on a
the same has partially trav-
for rocking said
| sa1d
means idl:, and means for releasing sald de-

key lever after _
ersed 1ts stroke, means

tent and actuated by any slide upon the -

auguration of its movement. . ° _
59. The combination with a driving mem-
ber, of a driven member frictionu'ly en-
gaged by said driving member, a detaining
for said driven member, means for

“hers each constructed and adapted to be op-

39

“eratable upon said controlling means for
effecting the release of the detalning mems-

ber and upon a selected number of said actu-
ators. -

»

53. The combination with a driving menm-

"

" ber, of a member frictionally driven there-

4 ()

by, means_for detaining

the driven member,
a series of selective members each of which

is constructed and adapted to operate to re- |

“selected member

to said slides, and each of

11

lease the detaining member and thereby per-

it the driven member to operate, a series of
actuators, and mechanlism which 1mcludes a

of actuators operable by said selected men-
ber. o | I

x4 The combination with an actuatable
member, of an actuator capable when fully

45

and a portion of said sevies

50

functioned of moving said member through

its entire path of movement, and a supple-
mental actuator for continuing the move-

! ment of such member when the movement 1s

inaugurated by the actuator and the same
not fully functioned. ' o

- 55.- The combination with a member mov-
able through a predetermined. path, of an
actuator capable of moving said member

“through said path, and a supplemental actu-

ator for completing the movement of said

member upon the ncomplete movement of
“gnid member by sald actuator.
6. The combination with a series of mem-

bers each movable through a predetermined
path, of a series

operative means actuated by any one of said
actuators upon the inauguration of 1ts move-
ment for positively effecting the completion
thereof, and means actuated by sald cooper-
ative means for locking all the idle actuators
in idle position upon its actuation.
7 The combination with a series of mem-
bers having a substantially uniform path of
movement, of a series of actuators cach capa-
ble of imparting such movement and exposed
to ununiform actuation, and a cobperative
actuator capable of imparting such. move-
ment and exposed to uniform actuation.
o FRANCIS H. RICHARDS.
Witnesses: . ¢ - |
~ Frep. J. DoLE,
Joun O. SEIFERT.

, of actuators therefor each |
‘capable of imparting the said movement, co-.
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