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in Iig. L, and the section being viewed in the direction
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CPRANCIS H. RICHARDS,

ber.
trating a modified form of construction; and Fig. 8 1s.
a detail of an escapement device embodied in the

OF HARTFORD, CONNECTICUT, ASSIGNOR, BY MESNE ASSIGNMENTS,
1O AMERICAN TYPOGRAPHIC CORPORATION, A

CORPORATION OF NEW JERSEY.

MECHANICAL MOVEMENT.

io. 868,582,

Specification of Letters Patent.

Patented Oct. 15, 1807,

Application led July 30,1901 Serial No. 70,215,

To all whom it may concern: | |

" Be it known that I, Fraxcis H. RICHARDS, & citizen
of the United States, residing at Hartford, 1n the
county of Hartford and State of Connecticut, have in-

vented certain new and useful Improvements in Me-

chanical Movements, ol which the following is a speci-
fication. |
This invention relates to that class of mechanical
movements in which the kinematic relation and or-
oanization is such as to adapt the same 10 the coun-
trolling of a movable member in its movement and its
location in definite and predetermined positious, thus
pertaining to that species of mechanisms known as

“gynchron izing mechanisms 7

L)

“I'he present invention has for an object to provide

» mechanical movement of this character in which a
" movable member may be located at will in any de-
sired one of a plurality of positions through the agency
Cof
operative to effect the imovement of the said movable

power -or otherwise driven elernent normally 1n-

member, but capable 0f being operatively connected
therewith at the will of the operator to thereby posi-

tion such movable member in a selected, predeter-

mined relationship. |
Tn the drawings which accompany the present specl-
fication,

is a plan view thereol, part, however, being shown In
section.  Fig. 2 iza vertical section of the embodiment,

17

the plane of the ¢ection being taken on the line 2—32

of the arrow adjacent to that line, certain of the parts
being shown in elevation, while the mechanism - de-
signed for locating the said movable member in va-

5 rious predetermined positions is, in this figure, shown

as inoperative tu periorm its function. Fig. 3 1s 2
view similar to Fig. 2, the parts, however, being taken
in a position in this figure in which the power-driven
nember has been operatively connected with the po-
sitioning niechanisin, and this latter through actuation
has shifted the movable member to 2 selected, pre-
determined position, said mechanism being repre-

sented in a position just aiter certain actuators em-

bodied thergin have been rendered inoperative. Fig.

4 is a perspeetive view of a carrier provided with a
wumiber of actuators designed, when operatively po-.

sitioned, to codperate with and shift the movable
member. Fig. 5 isa cross-section on the plane ot the
line 5—>& in Fig. 2. Fig. 6 sets forth perspective ele-
vational views from opposite sides of the movable mem-

Fig. 7 is a cross-section. similar to Fig. 5, illus-

present organization of constructive details. .

and wherein there is illustrated an embodi-
ment of the present mechanical movement, Figure 1

a—

" @imilar characters of reference designate correspond-
ing parts in all figures. | -

The member, hereinbefore referred to as the movable
member, and the positioning of which is adapted to
be controlled by means embodying the present in-
vention, in certain definite and predetermined re-
lationships, for instance, with respect to a part or parts
ineluded in a machine or apparatus, of which the
present mechanical movement constitutes a com-

ponent part, 1s mounted in any suitable manner, ac- |

cording to the character of the movement which it 1s

desired it shall possess. As illustrated, this member,
designated in a general way by B, is mounted for ro-
tarial movement, and is shown as a disk or wheel at-

rached to a rotatable shaft 2 mounted in appropriate
bearings. This wheel may carry dies, types or im-
pression devices of suitable character when the pres-
ent movement is utilized for the selective location of

aneh instrumentalities at a given point, for instance, -

the impression point of a machine. Such devices are
here show, in a conventional way, see &.

The supporting framework on which the various
parts and devices of the present embodiment are
mounted may be of any convenlent form and con-
struction and obviously constitute an auxiliary part
of another framework, or be a irame by itsell. The
latter is the case here, the same being shown as a box-
like frame, designated in a general way by C, one end
of said ghaft 2 being journaled in a bearing 27 on ‘the
upper portion of the framework, while the -opposite
eud of the shaft is similarly journaled in a bearing 277
connected by uprights 3, o with the frame; a collar 4
attached to the shaft 2 and a shoulder 4/ thereon, ig
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provided in this instance for preventing the longitu-

dinal movement of the shait in its bearings.
The power-driven member through whose agency,

movement of the movable member B 1s accomplished, -
s herein shown as & shait (see D) mounted in bearings

provided at the sides of the framework C. Normally,
this shait is inoperative to accomplish any movement
of the member B, as the former at such times has no op-
erative connection with such member. For the pur-
pose of connecting the one ‘with the other at will, to
thereby effect the necessary shifting movement of the
member B to locate it in a selected and definite posi-
tion, there is provided a plurality of devices severally
setable at will to codperate with a cobperative part,
each such device being effective when so set to turn the
member B through an angle preferably differing from
that resulting from the operation of any other device.
These setable dévices or actuators are conveniently
supported upon a carrier, designated in a general way
by E, which is so mounted as to have. a reciprocatory

| movement substantially in line with the axis of the
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shaft 2. “For the convenient mounting of this carrier, | assuming: which in tmn (‘UlleBpGndS to the number of
the same is shown provided with bedrings 3/ embracing IMpression devices employed if ‘these 1nstrumentali-
the uprights 3, 3 and permitting the carrier to be recip- | ties'be mounted upon the carrier. - These actuators are
rocated to and froalong these uprights from the shafts D. arvanged concentrically around the axis of the shaft 2, -
5 While a crank 5 is shown CONNEC ted by o link 8 with | as seen in plan view, "fmd aAre Convenienﬂjr 5;1.11 located 70
the piwjt—pi'ﬂ' 577 passing through pmw(‘imm or ears &7 | in the same plane transverse to-this axis. Upon ex-
on the carriet for this purpose, it is evident that any | amination of Iig. 6, 1t will be noticed Lha,t one of the
other means for-converting a rotary motion into a re '1 | 1eumvable reaction faces, 11ele consisting.of the face 9,

| i'of:a'mry one would he w'i.thin the scope of the mn ven— s somewhat longer, measured hehcally in the direction
10 tion. - | | o oi its length, than Lhe other face 9; and it will be fur- 75

~ The imeans embmc ing the ,lf*mdrcm for turning the | ther noticed, by examining Fig. 5 in this conneetion, -

. 11101“1‘(}1@ member B, includes aiso a device which co- | that the greatest number of actuators capable of codper-

operates wnh a sel actuator dmmﬂ* the longitudinal | ating with this longer face is 5. This unsymuietricai .

. movement of the carvier I to effect the rotary move- | arrangement of the T’*Orlﬂng faces 1s here prumded- o
15 ment of -the shaft 2, and hance the novahble momhe: since, by reason of the illustrated dlqposltlon and num- 80

B about the axis of the former. The sctuators I, here | ber of the pins constituting the actuators, they are o

~ shown as pins mounted in appr opriate openings in the | brought diametrically opposite each other;and i the |

 carrier and capable of assuming two- pesitions,—one, |- angle formed by the lower énds of the ﬂangus 11, 117

~_the inoperative, shown in Figs. 2 and 3, in which they | were directly oppostte the opposed faces 12 and 12" -
20 are incapable of codperation with complemental means "mu,l} angle would inteérfere with the actuator dnectly---_ 86
_moving in unison with the movable member; and an- | opposite to that last 0per:a,ted to tuin the movable mem- -
other position, theﬁpém lve one, in whuh the} are | ber and - its parts, for it is.evident that the mov‘&,ble: |
~capable of so cobperating. . P member Is le'-tt 111 that poqtmn which the Iast projected
- The movement of each actuator from an mepez ative actuator causes it to assume as' the actuator mmres_"*
25 to an. 0perf1,twe position is in a direction toward Lhe"--mth ite carrier upward. - If, howevelj a number and 90

- axis of the shaft 2; and there is preferably pr ovided, as | disposition of actuators are used in which the actuators:

shown, a deteiit device for vieldingly holding each pin - are not loca La,d diametrically oppeszte to each other "

- 1n 1ts two pomhons This device may consist, of a dé- | for’instance, as shown in Tig. 7,—a %ymmetrlcal ar- -'
 tent 6 (one for each actuator) located in a suita ble open- | rangement of the reaction faces may be plescrved
30 ing in the carrier, and pressed by a spring, as 7, in- | After a projected actuator has by contact with the 95 .
. serted between the énnd of the detent, and a screw-qtop' surface 9 or'9”and, as a result of the upwald movement .

77 to engage with either one of two notches 8 and 8, | of the carrier, turned the movable member and caused
-. resPe,chely, (::t}]:*f@ﬁpt)l].dl_l}b, the former with .the inop-.| it to assume a position’ determmgd by. the circumfer-

*. erative position of the actuator, and the latter with its | ential position of the given actuator, it 18 decswned that - ...
35 operative p{}sﬂmn when ﬂﬁ'ep*‘u atelv ﬁngawed Wlﬂl the | the actuator shall be withdrawn fmm its operative po- 100
. detent. o | o sition and caused o assume an mﬁpemtwe one. This

 For effecting the rota’rmn of the member B and its | retraction is canvemently efiected by meam of a cam

connecied parte durmg the longitudinal movement of | face 13, which 1s here qhown as & conical cam face .
~ thecarrier E, a pair of helically disposed reaction faces; formed ov a ca, eonqtltutmg an. mtegled extension, of
40 des 1ﬁnated by 9 and 9/, are in fixed relation to a cylin- | the bearing 277 of the shaft 2. Each actuator I is pro- 1086
“drical part 10 secured to the shaft 2, one or the other of | v1dod Vlll} aprojection 14 (Ldapted to codperate, when
which faces is adapted to engage mth the end of an ae- | the actiiator has been set in its opemtwe pO%lthIl and
~tuator when. the same is moved inward to its operative carried upward with' the cam face 13,.and as a 1*e<=,ult of
position. These faces 9 and 9/, are in the present eon- | the continued upwmd movement of the carrier to slide o
45 struction, shown as constituting the side-faces of flanges | the actuator outwardly, the detent- -pin 6 in the mean—-_ 110
11, 117 11-*"—*11,?‘111y-dmposed on the cylindrical part 10. ‘time being withdrawn from the notch 8 and caused to =
’H their lower entls these working. faces converge and | engage with the noich 8, thm holdmﬂ' the actuator in
may intersect with each other, as mdlc.;m,ﬁ in Fig. 6, | its retvacted position. ‘When-all the actiators are re-
- while at their upper ends they merge into faces 12 tracted, 1t is evident from tmq desm iption that the car-,
50 and {2/, respectively, extending outwardly from the | rier with its actuators may reciprocate toand fro with- 115
| {‘ylmduual part and lengthwise thereof, substs ntmhy' out causing any cobperation with either ﬂurifweq Jor?,
in line with the divection of carrier movement.. The and thus 1{3&1"111*3‘ the movable member B, ete.. in the
distance between the two i@d?n 12 and 12715 preferably pﬂsltlml which they 11&?@ last been . mu&,ed to take. .

] .qubata,ntmlrv 8([11"11 to the tlufkneﬁas of each actuator, | Thae 18- also shown a lookmﬂf device for becurely 1101(1-—"_.':_- o
55. in order that when an actuator has assumed the u ppel ~ing the movable member and 1ts associated parts in the 129
end of its reciprocatory movement, it. may cause the puamon to whl("h they have last been turned, thislock-

‘movable member B and connected parts to assume a | ingdevice consisting of a lever 16 fulerumed 10&b1&€119t |
definite prmnm i which it will be IOCLLd from move- | 16" extending from the {ramework C and h{-wmg_, 011e|0f-
ment in either direction as long as the actuator mnmlm i its arms 167/ provided with a detent portion 1677 adapt--.
{;,{} hotween o facos. | | | R | 1 ed to enter any one of Q2 Serles of. noifhes 17/ in a lock- 125
A.li;.i'ﬂ;m”’ii elght actuators are bllm n, 1t s ev i{:.ent that _mﬂ—WheP] 17 ‘;JLL.«JC red to the lower oml {)f the shaft 2. L
g, grealor v Jesser number may be 1rqu within the ca- 'Th@%{“ notg hes are so related to the p(:rs,ltmns W]U(‘h the
pacity of l-._(* pee send construction, and {_lﬁpﬂmiil‘; ¢ upon | various actuators cause the movable member to assume .
*the numbaor of pm Tetermined positions which 1t 18 d e- | and to the detent ﬂmnon ]b"‘"’" that a notch will Come"-.- |
giped that it movable meémber shall be capable of | oppnme th(, 1&1:1,@1 pm\pmn for mch pledetermmed m- 130



'ta.rla.l position of the movable member
of the-lever 16 carries a cam-roll 18 which is adapted.to

868,582

The arm 16777/

. 1.311 s;age at pmper permds with a canl 19 secured to the

~ erating the lever in oppesition to the movement im-

~ghaft D and through cobperation therewith the lever 18
: actueted to move the detent portion 16’ into a lock-

ing position. A eprmg 20 me.y also be’ prowded for- ep-

- parted to 1t by the cam 19.

010 ‘tuator is moved to its operative position and brought
by the longitudinal movement of the carrier into.en-
| ';+ gegement with either the face 9 or the face 97, that the
~ movable member, etc., wﬂl turn through the. eme.ller' |
- of the two angles through which it must rotate in order
‘to assume 2. position corresponding to that of the pro-

. jected actuator.

90

Tt is appar ent from the feregemg that When any ac-

‘For the purpose of enablmg any partwulel aetuate]
to be moved to its operative position and thereby, on

the upw ard movement of the carrier, eauee the mov-"
-able member to rotate through the necessary angle, I

" have shown fulcrumed levers 21 eerreependmg to the

.number of actuators mounted on the carrier.
vers project beyond the fmmewerk T at the front and

- arefulcrumed intermediate their ends inany appropri- |
.29

“These le-

ate manner, for instance, by-a proper fulcrum-pin 22,
which passes through the lever and connéects the same

‘with dependent lugs 23 extendmg downwardly from
| the under surface ef the upper pertwn of the irame—,

o 'work..

300
- actuating its respective actuator.

 tion-transmitting device, herein shown, comprises for

‘each actuator an angle-lever 24 suitably fulcrumed to
. lugs 25 on the framework, one end of éach annfle-—level‘
being connected by a link 26 with thie end of-the corre-'
L epondmg lever 21 while the apposite end of the engle‘

Tewerd the rear, eeeh lever connects with means for

Yever is. preferably provided ‘with" a ‘Werkmg surface
ede.pted to engage with the: head.f ef the proper-actua-

| LI
L
1 k. .
'
k. -y, '
40
. roW

- Sa cenetructed it is evident- that when the outer

f:end of: a.ny Iever 21 is depressed tha.t end of the. ee:e-l'.
;:,.neeted angle-lever 24 which centacte Wlth the actuator

" will be moved mwerd thereby thrubting the actuator

| mwerd and eauﬂmg it to assyme-its operative pOSlthll
~ So Tar as the epemtlen of .the present embodiment 1s
‘concerned, 1t. 18 immt.enal wilether the eheﬂ; D is con-
- If tife shaft rotates centmu-' |
~ously, then during thé time the outer end of a selected
lever 21 is depressed the correspendmg actuator F will
be caused.to assume its operative position each time

.5;;:7.'1;5"-'?‘
e “tinuously ret,atmg or not.

the carrier E reiaches'the lower end: of 1ts stroke, and,

. the projected actuator will be: epemtwe to brm,g ‘the

“movable member to the same definite position each’

" time the carrier reaches the upward end of its stroke.
" Ihave therefore shown a construction which will pre- "
vent a pre]eeted ectuetqr from being eperatwe more.
* than oncé from any single depression of its correspond--
The construction embodies an escape-
-:ment for preventing more than halt a rotation of the
‘shaft D at the-operation of a lever. " -

55

60

: ing lever 21

The shaift D is here driven fnctmnally from a dui Lving-
pulley, sueh for instance,

- serving to 1mpart motion therete through : awfrlctlen-d isk

.65

26 located between the hub of the pulley and an Oppos-

ing disk 27 rigid with the shaft, said disk' 26 being pref-
El‘ﬁ.blj’ ef a cempremble nature, such, for mste.nce as

An mtelmedlete mo- |

a8'25, meunted thereon and’

leather end the friction being regulated by means,

such as a nut 28, locked in position by a check-nut 28’-'-
engaging with a thread on the end of the shaft.
| -frictian exerted. between the friction surfaces is ordina-
. rily sufficient to cause the rotation of the shaft with the
pulley when the latter is rotated, as by a belt (not

The

70

shown), but when the same shaft is Yigidly held from

| rotation,. the pulley may turn thereon without impart-
For preventing the rotation of
the shaft thele is an arm 29 I‘Igld therewith with which
_is adapted t0 engage in succession, escapement mem-
‘bers 30.and 30/ on the ends of the respective arms 31
and 31 of an- eecepement-—level 32 fulcrumed interme- .
| diate its ends as by a fulerum-rod 33 passing through
the sides of the framework. - At its outer end this e8-

Ing metlen to the shaft:,

capement-lever is prewded with a cross-bar 34 disposed

beneath the set of levers21 and ddapted to be'engaged
and actudted by each lever upon. its depression, an’

arm 34/ at the opposite end: of the cross-bar- pwetel]y
supporting such end of ‘the ber on the rod 33.

are oppositely facing, they’ eenetu:utmg sockets in

which the end of the arm 29 may be received. When

any lever 21 is depressed the outer end of the escape-

ment-lever 32 is likewise depreeeed and releaeee the
arm 29 frem the escapement member 30, eeeummg the

motion is in the direction of the arrow in Fig. 2, en-

It wnll.
be noticed that the eeeeperhent membele 30. and 3

15

30

8o

90

eblmg the shaft to make a semirotation, WhereuPen its

motion Wlll be anested i the lever 21 remains de-

| pressed, by reason of the engegement of the arm 29
‘with the escapement. member or -socket 3¢/.

Upon -

removing the finger from the lever 21, this lever and

‘The operation ef a mechanism eonetructed in ac-

“cordance with the feregemg, le as ‘follows: Assummg.

that the pulley 25 is retetmg in the’ dir ectmn of the

Slmulteneeuely ngth the actuation ef t:he 1ever 21, the
corresponding actuator F has been’ p,re]ected mwerd

through_the. intervening mechanisin, "and when the.
‘shaft D starts rotating causing the ascent of the caryier
E through- the crank-connection deseribed, the- Pro-
| "-']ected aetuetor comies in: contact: wﬂsh either the face
_9or 9, and thereafter and: durmg the further aseent of
‘the carrier the movablé member and its associated
- parts are turned until the e.ctueter entets the. 0pen1ngl
Mbetween the facee 12 end 12730, Whlch pOSlthIl the .
-movable member will remain. This position corre-
‘sponds te ‘that of the actuated. lever'21, and is the one
“desired. Du:cmg the Iest stage of the upwerd moves
'ment ef the cemer the pre] jeetion 14 on the epere.ted ,1
actuator comes m centaet with: the. cam. face 13and
the actuator 1§ meve& eutwe.rd the detent 6 ult1metely

engaging with. the recess 8. cerreepoﬁdmg to the inop-
erative peeltl.en of the actuator. .
mains depressed o furtheér action takes place.

32 essumes 11;3 nermel poszttlen, relea.emg the arm 29

If the lever 21 re-
Lpen;..:_ |
‘the release of the lever, however, the eeeepement—leverf

‘the escapement-lever. 82 assume their nermal positions -
by reason of the tension of a spring 35, thereby releasing *
“the arm 29 from the socket 30/, Whereupen the shaft.
continues its rotation until’ etepped by enga.gement”'
_.-W'Lth the socket 30 | | |

100

109
arrow.in Flg 2, a lever 21 cerreependmg 1o the position ~
-which it is desired the.txthe movable member B shall
assume is depreesed the arm: 29 is releeeed irem the"
socket 30 and the shaft D turns through a eermretatlen -

110

115
120

125
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©wWith an ad gu%t_ﬂrltﬁ nwmhpr having

75 i

to be 1}1‘01t§_-,h1 by ‘the moving carrigr mtu cobperative reja-
megus for ﬁEIQCthi‘IF’ sot-

'.fIOH}. the— sovket 30"’ and t‘leve 1%1;]1:;; from this ra,l ease,
“the iulrher Sf:-rmmtatmn of the shaft. D, during which
the carrier B 18 dr'wm ﬂm‘-&: ‘tﬂi"iu'«(‘1 to its-idle position |

- th?lY adﬂpted when set to-be brought bv th{, moving

10

with an adjustable memlmr

resti nined

her:

on
o brought by

=Y

with the pmts in a position for a second wlpotmn
- Having deqcnbed my Hwentmn 1 lemnw

1.

of settable devices mouanted on the carrier and respec-
Cell'-
rier into  ccdperative relation with said adjustable mem-
ber; meafs for selectively 'S(:-tting «nid settable devices
when the carrier is in"a predmermmed pf}%mon ; J.I]{l pm& er,

actuated Hleﬂ,llb for shifting the carrier.
&)

v .-.

with an adjustable member, a 1‘8{,1111‘(*Eﬁt11'{?: carrier: a plu-

| mlitv of %nttable devices mounted ou the Ctllll‘ﬂ'l'.:lf‘d re-

;Jectwelv 1dapted when "set to be brought b} the moving

garrier into cotperative relation with said adjustable mem-
Der:
when the carrier is at one end of its reeciprocative move-

means for selectively  setting said séttable devices

ment ; and power actuated means for shifting the carrier
*{._,.‘L mechanical movement ecmbodying i {,Udll}lﬂ‘il.li}n
a shiftable carvier; a plu-

rality of settable devices mounted on the_ carvier and i
spectively adaptéd when set to be brought by the moving

carrier inte codperative relation with said adjustable mem-

bher : means ful‘-%‘PIQCti\?Ll}" setting said satitabie devive when
the carrier s in a predetermined pesition ;) and a normally
actuator released by the operation of setting
one of said settable devices for shifting thé carrier. |
4. A mechanical movement embodyinz in combination
with. 4u -adjustable inember, a shiftable earvier: a plu-

rality of settable devices mounted on the carrier and ve-
spectively adapted when sel to be brought by the moving
carrier into cobperative relation with said adjustable mem-

ber : means for selectively -getting said settable devices
when the carrier is in a predetferminel position ; means
for shlftmg the carrier ;. and mechanism for automatically
returning a set device tcu its normal unset pO*-:ltlUI‘l after co-
0[191"11?1011 with said aduhmhle member., .

5. A mechanical movewent embodying in cimbination
Wliu an adlusjmhle mermnber, a reciproeative carvier ; a plu-
rality of aettdhle devices mounted on the carrier and re-

spectively ‘ldﬂ[}[’c"d when set to be hrou;,ﬁt hv the moving .
lehtwn with said ﬂdnhtahlﬁ, mems-

carrvier tnto co upor*lm'
ber ; means for selectively setting said settable deviees
when the carrier is at one end of its reciprocative move-
ment ; means for shifting the ecarrier; and mechanism for
wtumin a-set device to its normal unset pomtmn wien
the carrier is :1{1]:1LOHt to the: uppu%lfe end (}f g 1'@(1,;}1*&
cative movement. - S |
6. A mechanical mmovement thoch ing in {rnm‘iinntiﬁn
with an adjustable member, & shiftable carrier; a pln-
rality of settable devices mounted ol the carrier
spectively adapted when sef to be brought by the moving
carrier into cuiperative relation wﬂ‘h said acdjustable mém-
means for
ent the carrier is in a predetermined pesition ;

L

wlt a ner-

‘mally restrained actuator released by the opevation of set-
ting one of said %rmhle devices for shifting the earrier;
erhuﬂmm for uumm.ltmall} returning o set device to-§
its normal unset pomtmn after {::anerumu Wwith the a.d-

and

Jusml)h, member, ¢ |

. A mechanieal movement nml)odvulfr i1z m.,mhumtifm-
‘mth an adjustable member having a helical CaAm Lu*ﬁ 3\
shiftable carrier; a plurality of settable devies nouDted
the carrier ﬂ-*u}-rmj)m:tiv@ly adapted -whier set to le
the moving
with said heimal cam face; means for selectively %eitmfr

-mm settable dglmea wherny Lhe carrier i in o pleie‘rw--
mmod ositis Y and puwe,r .Lwamteu means for %Illftm”‘ Lhe'
carrier. SRR |

R, A wmechanical *nwement embodﬁnw in cambmritmn
) helm;al. cam Taee,
eciprocabive cavrier ; plar nhtv of settable devices
mounted on the carrier 1ﬂd 1espectwely ada,pterj when set

tion with said helieal cﬂm face ;
Llng smd qetfable dew-_es when the carmerds at Oﬂe enri

A I]’lPClthlLHl mm*ement tﬂlbhd} 111g in mmhmnfmn ]
with an adjustable member, a '%hlft"ilﬂb can ier; a plurality

mechanical movement embodying in combination

L]eLtwel}; wttmﬁ' sald setfable devices

2 -
1 positely inélined helical cam faces forming at one end a

Tt

carrierr into cobperative rels ttion

a .

Sy

[

F o

and re- |

- member
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. 1

0f its 1*e<31p1'ﬂcc1t1ve movement | and. means mdependenf of
b&la. device setting means for c31111:‘1:111[“' the earrier.

9. A mechanieal movement embodyving in comblnatmn-
wuh an adjustable member havrnﬂ' a’ hehcai carm face, &
IE(‘IDIOLthI‘f’E tarrler*' a
mounted on the earrier and r espectively adapted when set
to be brought by the moving carrier into colperative rela-
tion with said helical cam ‘face ; L
settable device when the carvier Is at one end of itg re-
ciprocative nmvement 4 norm ally 1'9%1.1*11113{3(1 ﬂ_Liuator
released by the 01}91*3.{:101:1 of setting a settable device for

reciprocating the carrler » and meang for. automatlcauj re-

turning a set device to its mormal uﬁset position-adjacent
1o the {}pmmte end of the rempro{:atwe maevenent of the -

carrier and m.ter cooperation wn_h the _S:’lld }1&11(:&1 caxn
face, ‘ | |
10, A n'*ecmmml movement emhodvlnw 111 Cﬂﬂlhlndflﬂﬂ.

with an adijnstable member, a shiftable Lﬂl‘li{’* . 4 plu-
rality of settable devices mounted on the carrier and re-
. spectively adapted when set to-be brought by the moving
“carrier mto cobperative relation with said adjustable mem-
ber; means for selectively setting said settable devices
when the carrier is in a predetermined- position; means
Tor shifting i‘hu carrier ; and 2 locking. device for tempo-
rarily maintaining said adjustable memiier in position to
whmh it is adjusted by the cooperation of the set device
-on the reciprocating carvier with the adjustable member,
11. A meechanical movement embodying, in combination,

an adjusrable member provided with a pair of oppositely
inciined helical cam faces; a carrier; a phirality of set-
table devices mounted on the carrier and each adapted

~when set to cobperate with a cam face on the adjustable

meinber; a voy mechanism for seftting a determinate one of
the -sett_ahle devices on the carvier ; and means for actuat- |
-ing .the carrier and therehby . causing the coopervation of a
sat device thereon WIth a helical cam .face on the adjust-
able member

12, A mechamcal movement embodying in combination,
A 1*0’[91;1111}* adjustable member provldﬂd with a pair of op-
“positely inelined helical cam faces; a carrier reciprocative
Jongitudinaliv of the axis of rotation of {he adjustable
member : a plurality of settable devices mounted on the
carrier and éach adapted when set to.coiperats with a cam
tace on the adjustable member; a key mechanism for set-
ting a d{‘tmmm te one of the settable devices ou the car-
rier ; nieans foi actuatmg the earvier and thor Plh CLEs-

ing the codperation-of a set device therecon with a telical
~cam face on the carriey;

and means for auntoratically
i"urumu* a set device to its normal unset position. |

- 13. A mechanical movement embodying in combination,
3l 1*01:1&11111; adjiustable nmnher prmudud with o pair of op-
positely inclined helical cam faces; a carvier reciprocative
longitudinally of .the axis of _1',*::1:3.!:1011 of the adjustable
a.plurality of settable devices mounted on the
carrier and cach adapted when set to coaperate with a cam
faceo 0n the adius stable member ; a key mechanism for set-
ting 5) f“tumr:mnat@ gne of ‘the settable devices on the cav-
rier; a driver tdapted (o re¢iprocate said earrier ; means
for normally restraining the driver from so actuating the
carvier, ‘-w.lld means emlmdmu a clutelr; and means inter-
nosed h::-m*e@n the key l]JEChdniaHL and the clutel for ve-
leasing the 1'[*%1*-1111(@ driver upon the sclection and seciing
of a bt}tmhle {IUWLG 111(1 ther ehi permit the dri iver to 1'{*(.1[}

P

"'Or‘ ate tlle carrier.

_ﬁl: A mwhamull mm*ement embodying in nmnbma._mn
a rot .;1!:.11[11 adjustable member pr ovided with « pair of op-

Ssynchronizing recess; a carrier reciprocative longitudis
nally of the-axis of rotation of the said advmm{ﬂe member ;
3 1JI111'aht§,f of P-ettable de*f*lfeca on and shiftable vadially of
the cavrier ; a detent for each of said scttable devices for
maintaining it in .{hﬂfereut radial positions ; - projection
on each . settable - device; r umwr‘ttwe member with
which the said. prow:,tlon Ofad set: device is adapted t0 ¢
operate. ﬂd}awnt to oue G‘ELIE‘IHH‘}" of travel of the ¢ 11‘1*1{1?'
and thorfahv return the set dwme to ity unset pumtlum

Key. moc]mmqm- transmitting muclmﬂﬂm interposed he ,

tween: *he iﬂvem of said key n'mchamsm and said. settable
d{wme:, for transmittihg motion from en. acfum‘nd key. lever

L m 1\“5 mﬂ‘@apendmb L,ettah e dwlce wheu qmﬂ wrrm;. 18 at

1

4

1}1111-::1111'5' of sati‘al}le devices

85

‘means for setting said

80

90

100

110

115

130

135

140

i
i) |



10

‘15

" thereby permitting such element to actuate said carrier.

- 20
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the eppes1te extremity of its tra*rel

for codperating with said cluteh to thereby release said -
driving shaft; and a cam actuated leeking detent: ‘for, tem-

porarily holding -the adjustable member in its sdjnsted

position.

-15. A meehanieal movement embodylng in eembtnatien
a movalle member, & power, driven carrier ; 4 plurality of

settable devices on the carrier for shittlng ‘the movable
member te various. predetermlned ‘positions ; key mechan- |
ism for setting the settable devices; - & ‘power driven: ele-

ment ; and means actuated upon the- eperatien ‘of the key

a driving,.shaft con-.
_ nected with said carrier; a clutch for normally preventing
the actuation of sald carrier from said driving shaft;

‘means operable upon the actuation of the key mechanism

!

'shifting the get device, and reans enntroll

S

by the se-
lector means for controlling the settable deviee shitting
means L

24, A mechanieal mevement embedying an angularly ad-
justable member -provided with ‘a pair. of eppnsitely in-
clined: belical -cam faces, a series of actuators respectively
fer engaging when set sald cam faces and for adjusting
sLen moved. transversely of saild cam faces said member
to différent angular positions, means for ‘selectively set-
ting said aetnaters, means for shltting said series et actu-
ators including a set actuntor transversely of one of sald

-cams, means controlied by the selector means for releasing
. tlie "aetnater shifting Ineans, means for returning the set

aetnater to idle positien, "and  means for then returninﬂ'

mechapisiy for releasing said power driven element and }

16. A mechanical movement embedying in. cemblnattnn' |

a rotatable member; shiftable carrier; '8 series ef settable

devices. mounted on the carrier and each cobperative with"
-said rotatable ‘member when set ;.

meane

. settable devices; and & locking meehanism for maintain-

25
- tien with a series of 3ettable. devices shjftable as a series, .

| and meaus to shift the series’ ot settable devices relative te,
: the hellcal ribs. |

18. A mechanieal merement embadying a pair of pivet- b

39
| "

45

55

60

65
" Yor efgaging “when -set: said ‘cam. ;ta.ees and::for; adjusting |
: _;;rrnided upon: said ways;”

may bhe adjusted.

17. A mechanical mevement embodying a pair of. pivot-
aliy mounted. eppositely disposed helieal ribs in. eembina~_

ally “mounted eppoaltely disposed helical ribs in cenjnne—-

tion with a series of aettable deﬂees shiftable as a series, :
means fer‘ ‘selectively. setttng 'the " settable devices cand’

for setting the

"the series of actuators to their. initial idle ‘position.

25, The eembinatien with . a rotary. member, -of a serles

1 mentsLte sald rotatable member, actuators for setting said

- means for shift:;ng the series et deﬁces and operat.ing the
“ . helical ribs. Irnm the selected device

19. A mechanical mevernent embodying an angularly ad- .
_ ‘_;Instable member provided with a pair .of eppositely in- .
~ clined helical cam faces, a series of actuators respectively |’

- deviee

.- aetnatbrs and the set: deviee to its work, and means ae-

_. '.tuated*by the actuators for controlling the:shifting means.
ing the rotatable member ln the rotary pesitien to wlneh it.. .1

means for shifting said series away from. the -

26, A meehanieal movement embodying an angulariy ad-

85

90

05

Of settable devices for imparting a series of 'angular move- -

100

Jnstable member provided with a pair of: oppositely in-
- clined. helical cam faces, a series of -settable deviees, eiach .

-for engaging when set and shitted transsersely of said cam

faces one of thede for engaging the- eam and angularly

.| shifting the member from- any positien into a selected , po-

sition, . and means for’ shifting ‘the. series- of settable de-

vices and causing the: set device to perterm its work.

27, ’A mechanical movement embedying an angularly ad--
) Jnstable ‘member .provided with a. eam face for ‘bringing -
"said member frbm any ‘position into.d particular- position,

& Series. of settable deﬂees each cedperatlve with said cam

“face, aetuaters for - setting the. seﬁtnble deviees, means. for-

for engaging when. set said cam faces and- ter adjusting -

~ when moved transversely of said cam face said member to -

different angular positions, means for shifting a ‘set actu- |
‘ator transversely of one of said cams;- and means controlled

by the seleeter means for: releasing the actuater shltting
means,

20. A meehanleal movement emhodying an angntarlj;r ad-
justable member provided with ‘a pair of oppositely in-

_clined helical cam faces, a ‘series of actuators respectively.

for engaging when set said cam faces and . for adjusting

when moved transversely of said cam faces said member to

h dimerent angular positions, mmeans for seleetively setting

50

said actuators, means for shifting a set. actuator trans-
versely of one of said cams, means. controlled by the se-

lg¢tor means for releasing the actuator shifting means, and
mesns for returning the set actuator to idle positien. .

21.. A mechanical mevement embodying an angnlarljr ad-

,;sh1ft1ng said.series away from-the actuators and the set
- deviee to its work and for returnmg the series to.the ae-

tuators, means. controlled by ‘The eereral actuators for re-

105

110:-

116

leasing the shifting means, and nleans f_er retnrning i:he '

- settable ‘devices to idle positiem

28, A meehanieal movement embodying an angularly ad-

‘justable’ member presided with a pair of oppositely ‘in--
‘clined helical cam faces these leading into. a straights

120'*

ehannel a series of settable devices each capable when get
apd moved tvr ansrersely of said cams for engaging either. )

of these and angularly adjustlng said member and. tmrers-'?

125"

ing the straight channel between the cgm{gg% a‘nd them.g-
by bringing said member from any position into a. partienf-
~lar pogition relative to the set device; a serfes of . aetnatern.: ;

‘for setting thé rettable- deviees, Ineans for Bhitting the - "
-said series of settable devices away from the actuators and
the set davice to .its work, means controlled by. the actu-" .
~aters- for operating. the shifting means, means for engag-

130,

1" ing. the set device and -returning this to idle position. ahd

justable member previded with a pair of . eppositely in-

-¢lined helical cam faces, a "series of actunators: respectively

|- for so engaging while the- set ‘device. is traversing ‘the

‘straight chanuel ‘between the cams and while said set de- 136

- vice'is. positively helding the angularly adjustable member.

for engaging when set ssid eam feees and adjusting said'-_

92 A mechanical movement: embodyin,g an: angu]:.rlm ad-.

:_'justable member: provided ‘with. a -pair: of ‘oppositely: i

elined helical-cam faees, a7 series. oL actuators rt’:spaecthrelsrr

" when ‘movead trans‘eersel:r of sa.td nam Iaees: ﬁ.Id. member-to

different angnlar pnnitiens . meansy:: fer seleetlvely setting--:_
aald aetuaters means ‘for, shltt;lng ssid m of aetnaters-.r :
including-a ‘set. aetnator tunml:r et’ ene er spid cams, .

means controlled by. the seleeter means: !nr* releastng the

Aactuator shii‘t{ng menns mm ter retumint the set aetu-

~_ator to idle.posftion; and means Lo then;: returning. the: se- .,;:
ries of. eetuaten to their. Initial Idle position.

£ 23.°A sifen of nefiable devices; a rotatable imember pro- |

| 'ﬂded Wit‘h a .¢am face ’cobperati?e withe'x “transversely |
tneting set. actnater for: angularly shifting 8ald’ member |
'lnte a predeterm{ned relatl*re poaltien ter the positien -OC¢en- ;
pled: by said device at the conipletion - of  1ts - movement,

..means for seleetlrely setting the sald devices, means. Ier

L

_from merement m either direetmn the. series.of settable

| ively setting said aetuaters, means for shﬂtlng said series;
of actuators including a set actuator transversely. of one: of i
said cams, and means controlled by the: selector. means fer:'-'
‘releasing the. actuator shifting mesans.

- ries is ret::rrned te the wnrking positien of the actuaters

29 In a mechanieal movement, - the combination with a

'_I{:‘retary shaft, of a. eylinder meunted thereon, cam wings
-+ -carried by ‘said cylinder and. disposed: ip « oppositely directed -

helical lines, said wings being: Jmnted Ftogether at one end

--.*et the cylinder and at the ether approaching each other

-and.then- deﬂeeted thereby forming® a "narrow - ver tical
ehannel, W&}"S dispeseﬂ
eans for reelpreeating said car-
‘rier, a gseries of pins ‘mounted upon said. carrier and radl-
;ally disposed .relatire te -said eylinder means for holdihg

. said pins in- retraeted pesitiens, dnd; in forward positions
:'wahereln they will “engage the'cams when the carrier is re-
clpreeated and" traverse one or the other of these until it

traterses said narrnw ehannel meang for:selectively set-

ting the seseral pins, “means “controlled by the. setting
means fer releasing the carrier shifting device, means for

1eturn1ng ‘the pins to idle position during the time the pin

is in - said narrew ehannel

30 in a ‘mechanical merement the combination With a
shatt and cam faces earried thereby, of a member fast on

arallel ‘with said shaft a ‘carrier

140

145

150

155

the sha!t,.. gnlde—rods dispesed parallel with sa1d shaft a 160



-::,‘!a

carrier shiftable upon said guide-rods, settable ‘devices car-

 ried by said carrier and adapted when set to engage one
or-.the other of said cam faces, a series of actuators for
Eiald settﬂble devices and adapted For actuating the same

5 when the lcarrier is at one limit of its path of movemon’r

10

15

-

_C:‘

" rier for-

_limit of its stroke, actuators

power driven means for shifting dlﬂ carrier, a detent for
res;t;,ammw said means, selectors Tor said actuators, and
means Operable by :.m ‘i(;tﬂ ated selec toz' for 1‘9161%11 o3 mid
detent - - ;

31 In a mechdmoal mﬂvement the (‘Oﬂlblndtl{)ﬂ W 1th 9
mtary bhaft having ceam faces disposed in oppositely di-
1‘f"evci:ed ‘Thelieal lines, s.,md faces meeting at a point and
ﬂ}nverwmg from and then toward each other and then

being deflected ‘thereby forming a chaniiel parallel with
said shaft, whys parallel with said shaft, a carrier gnided

thereon, power ariven means for 1‘@011}1*0{*{11:111w the said
carrier; a series of setmi}le devices disposed upon said car-
radial movement, means-for detaining the car-
rempmcatmg meam for holding the carrier at one
for engaging sajd settable. de-

ll-'j e 1|

" wices while the -carrier is in lts normal position, selector |

means for contmlhnﬂ said actuat*}r
| by the selectors

g, and means contrelled
for releasing the detent.

82, In 8 mechanical movement, the combination wﬂh &
i‘utary shﬂft hﬂvmﬂ' cany faces d1 po&ed in oppositely di-

868,582

rected helical lines, smd faces meeting at a 1)01111: ﬂnh con-
verging from and then toward each other and then bemg
deflected, thereby forming a c¢hannel pa{allel with -gaid
shatft, ways p: uulllel with said shaft, 4 carrier guided there-
on, power. drlven means for reciprocating the said carriey,
& detent th erefor for holding
pmmtmn of rest, a series of pins radially L-E(:lprm"ﬂ}le upon

said carrier and each adapted when moved inwiard and
the carrier shifted for engaging one or the other of sald .
cam Taces, ancularly adjusting the shaft and traversing
said ch aunel between the cam faces, an abutment carried
bv ea h-of sald pins, and ‘a cam face at the: e\tremt, limit

of working movement for engaging said abmmentq and
1'@1‘,111:1‘1{11;;'- the set pin f-:::_ idle  position, a series. of bell
‘ank levers for actuating said pins and disposed for en-
1,L1f='1’n~ﬂf' the same when che carrier is in its. normal position
of rest, keyv ievers for rocking said bell cfank levers.

afid means controlled by the power driven means for lock-

ing the shaft in its adjusted pomtwn before the l'eturn Df

the pin to uﬂe I}D%lflﬂll -
FRANCIS H._ RICHARDS.
Witnesses : : - -
i'rep. J. Douy,
Joux Q. SEIF ERT.

said carrier ‘1t its nm'mal_

Imeans .
-tur releasing the detent and controlled by said key levers,
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