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UNITED - STATES

PATENT

FRANCIS H. RICHHARDS,

OF HARTFORD,

CONNECTICU'T.

FEED MﬁEoHANISM,

SPEGIFIGATION forming part of Letters Patent NO. 597,566, dated J anumy 18, 1898,

Application filed Aungnst 29, 1896, Semal No. 604,273,

(Na model.)

To all whom it nway concermn:
Be it known that I, FrANCIS H. RICHARDS

a eitizen of the United States, residing at
Hartford, in the county ot Hartford and S_tate_
of Connecticut, have invented certain new
and useful Imprevements in Ifeed Mechan-.
isms, of which the following is a specification.

This invention relates to feed mechanism
~eenerally and especially to variable-feed

mechanism, which may be used in connection
with type- -writing, matrix, and analogous ma-
chines in which an aetuated member or feed
member normallyin inoperative relation with
suitable actrating mechanism may be inter-
mittingly brou frht into engagement with a
feed-actuator and moved a determmed cdis-
tance thereby.

Itisoneof themainobjectsof my preseut in-
vention to provide in conneection with such a

feed memberaplurality of feed-actuators,each

of which will be operative to impart to the feed

member a feed movement independently of
the operation of the other actuators of the |

oroup or series and to give to such actuators
variable feed values, so that any desired one

of a determined plarality of feed movements

may be imparted to the feed member select-

ively, and any desired number of like or va-.

riable feed movements of the feed member

may be effected in any desired order or in any

preferred combination. Itisalsomy purpose

to impart these variable-feed movements to

the feed member automatically and to effect
the indication of the different feed values se-
lectively in a predetermined order; and to the

end that this may be done my invention also

contemplates the control of a feed mechan-

ism and especially of a feed mechanism such

4.0

.50

as that described in this specification by
means of a jacquard or jacquard mechanism
having suitable indications recorded thereon
indicating,
determined sucecession or combination of feed
movements to be imparted to the feed mem-
ber sucecessively in the order in which they
appear on such jacquard.

In the drawings accompanying and form-

ing part of this specification, Figure 1 18 &
Se(,tlonal side elevation, 1001{111@‘ from the
right hand in Iig. 2, 01‘. a feed meeh&msm
embodying my present invention.
a sectional plan of the same.

Fig. 2 1s
Ifig. 318 & ver-

feed mechanism, as seen 1n Kig.

parts in their ineffective positions.
‘a similar view illustrating the feeding opera-
-l t*iOn. |

respectively, the selection of a

‘ tical transverse section of the same, the sec-

| tion being taken in line 3 3, Fig. 1. Ifig. 41s
a rear elevation of the left- ha,ﬂd end of the
2, and illus-
trates the parts in their normal 01* meﬂi’eetwe
positions. TFig. 5 is a similar view showing

| the parts 1n their effective positions for im-

parting a feed movement to the feed member
of the mechanism and to the parts controlled
by such feed movement. TFig. 6 is a longi-

tudinal vertical section of the feed meeham'

ism, the section being taken in line 6 6, Iig.

2, looking in the direction of the arrow and
illustrating the feed member and cobperative
Hig. 7 is

Fig. Sisa detail showing the variable-
feed cams carried by the main driving-shatt.
Iigs. 9 and 10 are detall sectional side eleva-

55
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twns of the jacquard-controlled indicating

‘mechanism and its eoopemtwe devices :.-:md

illustrate the parts in successive positions for
imparting a feed-indicating movement to the
indicating-barhereinafter debm*ibed Fig. 11

1sa, detmlﬂiusbmtmﬂ the jacquard- eantwlled |

feed-indicating tumbl’ers and the indicating-
bar controlled thereby.

Similar characters deswzmte like parts in
all the figures of the dl‘&Wlnf}S

Any suitable framework may be employ ed
for operatively carrying the several parts of

the feed mechanism in “which my present in-

vention is embodied. That shown herein is

| illustrated having a base-plate 2, from the op-

posite sides of which rise uprights or supports
3 and 4’ and an intermediate arched support £
similar to that at 4, in which a main driving-

shaft S is shown mounted for rotation and

carrying at its left-hand end a main driving-
wheel D, which, it shounld be understood, WIH
be 11011111.:1,11? eommuously operated.

The feed-actuators controlling the move-

~ments of the feed member are r-epresented,m

the present case fixed on a sleeve or rotary

cylindrical carrier 10, secured to the shaft s
for rotation thewwﬂh, and these- actuators

are illustrated herein as a plumhty of feed-
cams preferably axially alined and having
different axial positions, sald cams bemﬂ*
shown as four in number and being desig-
nated, respectively, bye, ¢, ¢, and &) Each
cam in the present case 1s also represented

75
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- . having the termini of 1ts periphery merged |
o in the periphery of the rotary carrier 10 SO |
that the feed member when actuated by such :
cam may start from its normal position and.
5 return thereto by a gradual movement, the:
- cams thus serving positively to control the.
- - movement of the feed member from: the be-:
. ginning to the end of ifs operation and to pre-:

- .. vent jarring .and uneven movement, which
might tend toimpair the accuracy of the feed.
The feed member which these cams are de- | .
signed to actuate is. represented mounted on .
... .acarrier 5, supported in the supports 8 and
 4and pmallel with the shaft S, this feed mem-

2._:

ber being designated in a general way by ¥

o 5

- " The sleeve 6 is also shown having integral
e ftheremth at the rear su:]e thel eof (see I‘ws Il

35
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cam.
In a general way by d and is shown as an os-

thereof .:1, feed- segmel}t

with the periphery of the sleeve 10 and adapt-
- ed when shifted axially thereof to be brought
This feed

~Opposite one of the feed-cams.
member is illustrated automa,tw‘xlly retro-

. sleeve 6 -contwuous to the upright 3, a strong
- spiral spring -bemﬁ‘ represented: at 100, sur-

rounding the carrier 5 between the inner end
of said sleeve and the partition or upright 4.

L cam, deswnated 1espe(3t1vely, by S, 8 s” a.nd 1

s, e&oh of these stops being

operate with a suitable lockmﬂ' dew ice or de-

tent, so that the feed member may be locked
1n 1ts working position when its antifriction-
roll is brought into line with any selected
This feed-memberdetent is designated

cillatory member mounted on a stud 12, se-
cured to the upright 4 and having at the outer
end of its short arm 13 a lockmﬂ* finger 13,
which constitutes the detent proper, zmd at
the outer end of its long arm, which is desig-
nated by 14, an fmufuetlon roll 14, adapted

to travel on the periphery of a e:aml 15, se-

cured to the main driving-shaft S. (See Flﬂ
6.) For the purpose of 1101’111@1137 holding the
antifriction-roll in contact with the cam a
strong helical spring is represented at 16 se-
cured at one end to the arm 14 and at its op-
posite end to the base of the apparatus.

The movement of the feed-segment 7 may
be utilized to operate a dlwen device or

mechanism of any suitable construction or

organization. In the presentcasel have rep-
resented this feed-segment as meshing with
a corrésponding segment 17', which is illas-
trated as a wmle-faced Sep ment forming part
of a sleeve 17,.l00sely mounted u pon a drw-

ing-shaft, which is represented at S’ as car-
rled for IOtELtIOll in suitable bearings in the
uprights 5 and 4, this driven shaft bemg also.

shown as a feed-screw, the outer end of which

is illustrated passed throu gh and supported |

- ment W1t]1 the walls Of Smd 2To0Ve
‘be understood that this mmement of the
traveler and feed-serew may be utilized in

| anysmtable manner, and f01 thlb reasomonly
“and. bemﬂ* shown having a tubular portion or |

. sleeve 0, havmn" %ecmed thereto at one side
and at the opposite
side thereof a feed- couholhntr arm 8, carry-:
ing an antifriction-roll 9, nor ma]ly 1§1) eontact |

597,666

in a traveler 20, suitably guided for move-

As has been hel embefare st.;ated I propose. .

(See Figs. 1 and 7

It shouldg |

‘ment along a tmnsvelbe frame member 21 at R
‘the rear of the apparatus.
! 3-)

;7022" :

The feed-screw S'is 1eplesented having
the usual s,pn al groove, with the wails: of; SRR
~which the inner: end of a spring-pressed de- - 1.
tent or locking-bolt 22 is represented engag-
ing in the usual manner for causing the ad- 75
vance of the traveler 20 and for peimlttmné U
:Lhe 1etum of the same to 1ts 1111131&1 pO‘alth]l

'tlve pmts is shown as is deemed necessalyé L
for a clear understanding of the operation. 85
‘The sleeve 17 is also. 1eplesented having a - =
pawl-carrying arm 17", supporting a pawl 23, .~
‘normally held in the usual manner by means - = .
‘of alight spring in engagement with the teeth
of a ratchet- wheel 24 fixed on the shaft S'.
é;For the purpose of retmmng t;he sleeve 17; SR
gressive or reactive to its mormal position | a SR
B R _(.Seen in IFig. 3) with the left-hand end of the

;tera feed movemeut has been 1mpd1ted thele-; A
to by the feed member 7 a strong spring is =~
shown at 49 seecured at one of its ends to'a 93
pin orstud 17", fixed on the sleeve, and at its
other end to the upun‘ht 5

(Seers 8 G:-;.;:;;_':Z:
'&1‘1(17) :

_armble _fejed_ mecha,msm from ) .J_acquaad,; o

hand side of the apparatus.

The jacquard which I have illustrated
herein as an endless belt or traveler has on
the outerside thereof a plurality or circuit of
Jacquard-pins or indicating-actuators, such
as p,disposed, preferably,m transver sely—sep—-
arated longitudinal series, as shown in Fig.
2, and spaeed eqmdlstamly' lon 0‘1t11d1na,]1y
of the jacquard, as will be evident by refer-
ence to I'ig. 1. This endless jacquard may
be mounted in any suitable manner, it being
shown in the present case as Supp01 ted on a
pair of rotarycylinders 25 and 26, carried for
rotation in the bearings of suitable uprights
27 and 23, rising from the base-plate 2. The
cylinder 25 1s also illustrated, ecarrying for
movement 1n unison therewith a driving
ratehet- wheel 29, which is represented de-
riving its movement from the main shaft S,
the driving connections for this purpose be-
ing shown as a link 30, loosely mounted at
one end on the shaft of the cylinder 25 and
havmg at its opposite end an antifriction-roll
30, a cam 31, secured to the shaft S and co-
operatmn‘ w1bh said antifriction-roll to oseil-
late the link 30, and a spring-pressed pawl

32, carried by said link and oscillatory there-
with for rotating the ratchet-wheel 29 the
space of one tooth- on
shaft S.

A stop-pawl is shown at 33 for preventing

each rotation of the

|'and a jacquard mechanism suitable for this
purpose is illustrated at the forward right-

I10
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return movement of the ratchet-wheel, and |
a, strong spring is also 1llustrated at 34, se-
cured at one end to the link 30 and at i1ts op-
posite end to the support 4’ for retaining the
antifriction-roll 80" in contact with the cam 51.

The jaequard J is represented driven in
the present case by sprocket-teeth 35, engag-
ing the walls of corresponding drive openings

or Sockets 36 in the inner side of the belt, and
it will be evident that at each rotation of the

shaft S this jacguard will be advanced a step
by the ratchet-wheel 29, the interval being
equal to the distance between ang pair of ad-
jacent jacquard-pins.

The indications shown on the ,]aequmd may
be taken off by any suitable device.. In the
present case the jacquard-pins are illustrated

as operative for shifting from a normal unset
position a plarality of indicator actuators or
“tumblers, such as {, which are represented in

thedrawingsecarried for oscillation on aframe
A, seen red to an oscillatory carrier-shatt 57,
carried in bearings in the forward ends of the
supports 4 and 4" This frame is shown sup-
porting at its rear end a tumbler-carrier bar
38, having parallel kerfs forming alined tum-
bler-separating members, which have also
registering apertures for the reception of a
tumbler-carrier, such as 39, on which the tum-
blers ¢ are illustrated supported. (See Fig.
9.} At the ends of the kerfs in the tumbler-
carrier bar diverging stop-walls are shown at
38" and 38" for limiting the movements of the
tumblers. Said tumbler are disposed in such
positions that they will be in the paths, re-
spectively, of the respective longitudinal se-
ries of jacquard-pins, and each of these tum-
blers is represented ]mvmﬂ a depending fin-
ger 40 inclined toward the - jacquard when in

its normal position, so that when it is engaged
by one of the pins p the tumbler will be in the
position shown in full lines at the rightin g,

9. Itshould be understood that the tumbler-
separating walls are -contiguous to the sides
of the tumblers and exert sufilicient resistance
to prevent movement of the tumblers until

said tumblers are posibively actuated trom
one position to the other. .

The tumblers just described constitute a
plurality of independently-effective Jaequard
contrclled actuators, each of which 1s opera-
tive selectively for &Otlldtlﬁa‘; a feed-indica-
tor, preferably in the form of a variable-feed
lildlﬁﬂtﬁl‘ having variable movements corre-
sponding le%pectively to the respective Y'?lli—
able feed*-: controlled by the feed-cams ¢, ¢/,
¢, and ¢, This indicator is (]e%mrmted in
a general way by I, and is prefemb]y in the
fm*m of a frame loosely mounted for oscilla-
tion about the shaft 37, one side of said frame
being shown in Fig. 2 mounted directly on
the slmft while ‘rhe other is represented

clamped to a sleeve 37', surrounding said
-shaft, this frame belng ﬂlustmted carrying
at its free end a transverse indicating-bar 42,
(see. Fig. 11,) having a plurality of mchcmmﬂ
members or mdmﬂtﬂrs, Sueh a8 'z, &Imed re-

one of the Indieator

spectively, w 1th the 1"esneetwe tumblers ¢ and
controlled, re espectively, thereby. It will be

noted Dy 1*eference to Fig. 9 that these indi-

cators 1 are out of the pa,ths of movement of
the respective tumblers when said tumblers
are in their normal positions, but that when
any one of the tumblers is moved to its set
position the operating-finger thereof (shown
at 41) will lie in the path of its respective in-
dicating member and engaging the same will
&etuate the indicator I and Wﬂl osciliate the
indicator a distance proportionate to the feed
which it is desired to indicate. =
It will be obvious that the maximum and
minimum feed movements will be controlled
by the indicating members shown, respec-
tively, at the left and right in Kig. 11.
It should also bestated here that the tum-

blers constitnte indicator-actuators for the

indicating members or indicators and hence
for the fmme I, the tumbler-carrying frame
being normally continuously operated by the
main dl‘l?lﬂﬁ’-Sh‘ift S from asettable toa work-
ing poqltmn.? the shaft S being represented

having thereon a cam 43 for this purpose.
(See k I‘w 1.)

The shaft 37 is also illustrated
having a rock-arm 44 secured thereto and
carrying at its free end an antifriction-roll
45 in contact with the periphery of the camn
43, (see Figs. 1 and 2,) so that when said cam is
rotated the rock-arm 44 and the tumbler-car-
rying frame will be intermittently oscillated
from the position shown in Fig. 1 to that 1lias-
trated in dotted lines in Fm 9, a strong re-
traetinﬂ-spriﬂﬂ* being shmvn at 46 mnnee‘n
ing said rock-arm and the basze of the ma-

>
g
— .

75

80

QO

95

106

(*hme to thereby maintain the antifriction- :

{ roll in its proper working position.

At the end of the shaft 37 opposite that at
which the rock-arm 44 is carried I have illus-
trated at 47 a second rock-arm clamped to
the sleeve 37', so as to move in unison with
the indicators, and by means of this rock-arm
the movements of the indicators ¢ are frans-
mitted to the feed member for shifting the
same longitudinally of the car rier. on ?*hlch

said feed member is mounted.

I have shown in the drawings (see E Fl os, 2

and 3) an overhang 4", formmg part t of the

10§

-I10

[IS

sapport 4 and having pivotally mounted

thereon a feed—-member shifter in the form of
an angle-lever 48, which is represented dis-
posed tmnsversel} to the rock-arm 47 and

having one of its arms 48’ shaped to form a

cmm-surface cotperative with an antifriction-
roll 47', carried ab the free end of the rock-
arm 47. The other arm 48" of the angle-le-
ver is shown engaging an antifriction-roll &',
carried by the sleeve G of the feed member K.

After the operation of the indiecator 1 by
actuators or tumblers
{ it is necessary to return satd tumbler to its

normal nunset position in order that the tum-

bler which is to be selected by the next suc-
ceeding pin on the jJacquard may operate
Wlthout interference from the tumbler al-
ready actuated. Hence I haveillustrated atb

120
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by the movement of the sleeve 6.
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R resetting means suitable. fer restoring each
of the 1]1(110&131110‘ actuators.or tumblers to its
‘unormal unset 1)051t10n after operation, this
résetting means being shown as a sheet- metal
strip Secured to a shatt 50,
-9,)earried for oscillation in the su pports {and
- 4and havmg at its left-hand end a rock-arm
- oly carrying
_to tmvel on the periphery of a cam such-as
(see Tig. 10,) secured to the main shaft
S, the antifr iction-roll being held to itswork-
-mg position as: by means of a spring - 54, se~
cured to the rock-arm 51 and to the. sunport 4.
T'he operation of a feed mechanism con-
'-stlucted in accordance with my present in-
- vention as herein set forth is as follows: It
cooo o being assumed that the main driving-w heel
oo Dis contmuous]y rotated in: the dweetmn in- |
 dicated by the arrow:in Fig..2, it will be seen

(see Fig. 1) that the cam 31 will first actuate
the lmk 30-to advance:the Jjacquard the in-
‘terval between two adjacent pins, whereupon
the tumbler-carrying frame will descend, and
by the striking of the depending finger 40 of
. 25 the tumbler cmlespondmw to sueh pin upon
. ajaequard-pin said tumbler will be oscillated
from its normal unset position to its set po-
(See Fig. 1.) The operation of the
o eam- 43 will th{m cause the tumbler-carrier to-
rise, and the set tumbler will operate the in-
. - dicating member 2z corresponding to said tum-
. bler; the indicator being: asolllated a distance
S .suflclent to shift the: roll 9 into:the path of

- movement oi that feed -

o an antifrietion-roll 52

53,

bler, the movemeni of the mdlcatm 1 being
tlansmltted to the angle-lever or feed-mem-
ber shifter 48 by the rock -arm 47 of the shifter-
actuating indicator and from said angle-lever
to the feed member, which will be shifted
thereby along the carrier 5 to the desired po-
sition, the spring 10 being put under tension
Immedi-
ately on the shifting of the feed member the
feed-member detent d is carried to the POoSsi-
tion shown in Kig. 7 by the operation of the
spring 16, which carries the roll 14" down the
cam-face of the cam 15, and the feed member
1s thus locked in its wmkmn position during
its feed movement. The roll 9, which up to
this time has been in contact with a surface
concentric with the axis of the shaft S, will
now ride off from such concentric periphery
and up the cam-surface of that one of the
feed-cams into the plane of which it has been
shifted by the angle lever or shifter 48, and
hence the feed-segment 7 will be actuated—

~as, for instance, from the position shown in

60

FFig. 6 to that illustrated in Fig. 7—the move-
ment of the roll from one terminus of the
cam-face to the top of the cam and from the

top of saild cam to the opposite terminus |

thereof being a gradual and even one, so that
the feed-segments may be oscillated to any
desired position without causing any shock
or strain upon the moving par ts. Tt will De

obvious that the turning of these feed-seg-

(see Tigs. 2 and

, adapted |- :md c

cam which corre-

sponds to the indicator enn‘&wed by the tum- | mal position.: (

.

three, and four units, respectively.

-ments 'will cause a corresponding partial ro- =+
“tation of the feed-screw &', it bemﬂ under-
stood that each tooth of the ratchet-wheel 24
“corresponds to a single unit of feed and thav
‘the several feed values indicated by the feed- .
cams differ from one another by units, 1t be--* RN
‘1ng assumed herein that the cams ¢, ¢/, ¢, -
correspond to feed values of one, ‘two 95
The trave
‘eler 20 will of course be advanced along the = =
feed-serew at each partial rotation thereof 4
distance - proportionate to such feed move-:
‘'ment, and hence proportionate to the move-
mentof the feed-serew-actuating feed mem- -

70 :'7 P

.

ber or feed-segment 7. On the descent of the: o

1 and 9.)

From the foregoing description it will be
apparent that the operation of the indicator
1s absolutely dependent upon the setting of
the tumblers by the pins of the jacquard, a.nd
hence if any of the jacquard-pins were miss-
ing the tumbler-carrier would oscillate inef-
fectively and the indicator, the feed-member
shifter, the feed member, and the parts con-
trolled thereby would operateintermittingly.
It will be seen, therefore, that the appara-
tus illustrated herein comprises two separate
mechanisms, one of which may be ineffective
while the other is continuously operating.

As the feed-cams constitute the means for
controlling the advance of the traveler 20, it
will be ev1dent that my invention comprises,
in combination with a feed-indicator and a
feed -movement controller, a feed member
normallyininoperative relation with said con-
troller and shiftable by the indicator into op-
erative relation with such controller, the feed
member being automatically retr om essive or
reactive to such normal position, a plurality
of these feed-movement controllers being
shown for the purpose of imparting variable-
feed movements tosaid fraveler, and the feed
member being shiftable by the feed-indicator
into operative relation with any selected con-
troller. These feed-controllers or feed-actu-
ators are also rotatable in unison and prefer-

| ably, as before described, about a common

tumbler-carrier and before it reaches thelimit .
ot its descending movement -the roll 52-iscar- -
ried by the spring 54 to-the position shown in-
- HWig. 10, and said tumbler is restored by the
_resetmnﬂ"-bhde R to its normal unset position.: - .
-As soon as the roll 9 arrives at theend of the
face of the cam by which it has been:actuated -
the roll 14" rides up the cam 15, as shown in |
Fig. 6, and releases the detent d from engage- . '
mentwith that stopon the feed memberw hlch RERRET
‘1t engaged at the beginning of the feed move-
.:ment and the feed member 18 :then shifted .
to its normal position: by the force- of the.
spring 100, as shown in Figs. 3 and 4.
- the same fime the: feed-member -
restored to its mormal position by the roll: 6.
and the:-combined action of saidshifter and.
~the spring 46.also causes a corresponding re- )
turn movement of the indicator I to itsnor- - -
Shown in full linesin Figs.
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axXis.

AsS the feed member is aliiftsa,ble'aﬁ- |

1

shiftable by said indicator into operative re-

ally to its working position and is oscillatory | lation with any selected actuator and reactive

about its axis, I d].SO consider the employ-
ment of a :Eeed member having its feed move-
ment transverse to its 5h1ftmf>' movement a
feature of -1mpm=tanee. Mmem er, I prefer

to provide a feed member automatmaﬂy reliro-

ogressive toward the axis of its feed-cam or
feed-movement controller, as well as to its
normal or non-working poaﬁtmn |

As before stated, the movement of the feed
member depends upon the setting of a tum-
bler by the jacquard, and hence when my im-
proved feed mechanism is employed in ¢con-
nection with a jaequard said mechanism em-
bodies two portions, one of which is controlled

by such jacquard and constitutes an actuator

for the other, while one of said portions also
forms a feed-indicator, the feed-indicator be-

ing 1illastrated herem eontmlled by a feed-

mdm&mr actuator.
Having described my mventlon T claim—
1. The combination, with a feeci-incllcat01'
of a feed-movement eontl.oll;el“ and a

sald controller and shiftable by said indicator
into operative relation with said controller
and automatically retrogressive to smd nor-
1M al position,. |
2. The combination, with a feed-indicator,
of a feed-actuator; and a feed member nor-

mally in inoperative relation with sald actu-
ator and shiftable by said indicator into oper-

ative relation with said actuator and auto-
matically 1*eh*0m*ess,we to said normal posl-

tion. -

3. The eombmatmn with a feed—lndlemor

of a plurality of feed- movement controllers,,

‘and a feed member normally in inoperative
relation with said controllers and shiftable

by said indicator into operative relation with
any selected controller and automatwally re-
trogressive to said normal position.

4, The combination, with a feed-qndleator
of a feed-actuator; and a feed member nor-
mally in inopemtive relation with said actu-

ator and shiftable by said indicator.into oper- :

ative relation with said actuator and reactive
to said normal position.
5. The combination, with a vamable-mm e-

-ment feed-indicator, of a plurality of feed-

actuators; and a fee-d member normally in
inoperative relation with said actuators and
shiftable by said indicator info operative re-
lation with any selected actuator and reactive
to said normal position. |

6. The combination, with a feed-indicator,
of a plarality of _rcta,rfy feed-actuators; and
a feed member normally in inoperative rela-

tion with said actuators and shiftable by said

indicator into operative relation with any
selected actuator and reactive to smd nmmal
pomtmn

. Thecombination, w 1th a feed- mdmator
Df a plurality of feed-actuators rotative in
unison; and a feed member normally in in-
Gpera‘ilve l'elatmn with said actuators and

feed
member normally in inopemtive 1*ela,tion with

normally in inoperative relation with

|
to said normal position.

8. The combination, with a feed-indicator,
of a plurality of feed-actuators rotative about

-a common axis; and a feed member normally

in Inoperative relation with said actuators
and shiftable by said indicatorinto operative

7'-'3'.

relation with any selected actuator and reac-

tive to said normal position.
9. The combination, with a feed-indicator,

of a feed-actuator; and a feed member nor-

mally in inoperative relation with said actu-
ator and shiftable by saidindicator into oper-
ative relation with'sald actuator and having
its feed movement transverse to said shifting
movement and also automatically retrogres-
sive to said normal position.

10. Thecombination, with a feed-indicator,
of a plurality of feed-actnators; and a feed
member normallyin inoperative relation with
said actuators and shiftable axially by said
indicator into operative relation with any se-

80

Qo

lected actuator and havingits feed movement

about its axis and also 'zmtmnastically retro-
gressive to said normal position.
11. Thecombination, with afeed-indicator,

of a plurality of feed-cams rotative about a

common axis and having different axial posi-
tions; and afeed member normally in inoper-
ative relation with said cams and shiftable by
said indicator into operative relation with
any selected cam and reactive to said normal
position.

12. The combination, withafeed- mdlcatw

of a rotary eylindrical carrier; a plurality of
feed-cams secured to said carrier and having

the termini of their peripheries merged in the
periphery of the carrier; and afeed member
sald
camsandincontactwith said carrierandshift-
able by said indicator into operative relation
with any selected cam and re&etwu to sald
normal position.

13. Thecombination, with afeed-indicator,
of a rotary cvlindrical carrier; a ph}mhty of
variable-feed cams secured to said carrier and
havingthe terminiof their peripheries merged
in the periphery of the carrier; and a feed
membernormally in incperativerelation with
said cams and in contact with said carrier
and shiftable by said indicator into operative

relation with any selected cam and reactive

to said normal position.

14. Thecombination, with a feed- 111(11@&L01
of a rotary cylindrical carrier; a plurality of
amally-almed feed-cams secmed to said car-
rier and having the termini of their periph-
eries merged in the per lph{}l"} of their carrier;
anda feed member not mally in inoperative re-
lation with said cams and in contact with said
carrvier and shiftable by said indicator into
operative relation with any selected cam and
reactive to said normal position.

15. Theeombination, with'afeed-indicator,
of a rotary eylindrical carrier; a plurality of
axially-alined stepped feed-cams secured to
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said carrier and having the termini of their

peripheries merged in the periphery of the
carrier; and a feed member normally in inop-
erative relation with said cams and in con-
tact with said carrier and shiftable by said
indicator into operative relation with any se-

~ lected cam and leactwe to sald normal posi-

io

15

20

tion.

16. The eombumtwn with afeed-indicator,
of a rotary feed-movemenb controller; and a
feed membernormally in inoperative relation
with said controller and shiftable by said in-
dicator into operative relation with said con-
troller and automatically retrogressive to-
ward the axis of the controller z‘md to said
normal position.

17. Thecombination, with a feed- indicator,
of a rotary cylindrical em’mer- a feed-cam se-
cured to said carrier and having the termint
of 1ts periphery merged in the periphery of
the carrier; and a feed member normally in

inoperative relation with said cam and in con- |

tact with said carrier and shiftable by said

~indicator into operative relation with said

25
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- ber normally in inoperative relation with said

50

55

60

cam and automatleaﬂy retrogressive toward
the axis of the carrier and to qald normal po-
sition. |

18. The combination, with a feed-indicator,
of a feed-actuator; a feed member normally

In 1noperative 1'-ela,t1011 with said actuatorand

shiftable by sald indieator into operative re-
lation with said actuator and having its feed
movement transverse to said shifting move-
ment and also automatically retrogressive to
sald normal position; and a feed-member de-
tent operative for holding said feed member
in itsoperative position during the feed move-
ment thereof.

19. Thecombmatlon with afeed-indicator,
of a rotary cylindrical carrier; a feed-cam se-

cured tosaid carrier; an oscillatory feed mem-

cam andin contact with said carrierand shift-
able axially by said indicator into operative

relation with said cam and also reactive to
sald normal position; and an oscillatory feed-

member detent operative for holding said feed

member in its operative pObltIOH durmn' the

feed movement thereof.

20. T'he combination, with a Va,uable feed

indicator, of a rotary eylmdrlccﬂ carrier; a
plurality of axially-alined variable-feed cams

secured to said carrier; an oscillatory feed

member normallyin inoperative relation with

sald cams and in contact with said carrier

and shiftable axially by said indicator into
operative relation with any selected cam and
also reactive to said normal position and hav-
Ing an axial series of stops, one for each cam;
and a feed-member detent operative for en-
gaging said stops, selectively, during the feed
mo Vement of the feed member, to thereby hold

the feed memberin its Oper'atl ve position dur-

ing said period.

21. The combination, with a variable-feed
indicator, of a plm‘a,hty of feed-movement
controllers controllin g variable feeds; a feed-

SCrew - actuatmﬂ variable - movement feed
member norm all} ininoperative relation with
said controllers and shiftable by said indi-
catorinto operative relation with any selected
controller and automatically retrogressive to
said normal position; and a feed-screw oper-
ative by said feed member proportionally to
the feed movements of sald feed member.
22. The combination, with a jacquard hav-
ing a series of indications successively effect-

ive in the order of their occurrence, of feed

mechanism controlled by said indications of

| the jacquard.

23. The combination, with a jacquard hav-
ing a series of indications successively effect-
ive in the order of their occurrence, of vari-
able-feed mechanism controlled by said indi-
cations of the jJacquard.

24. The combination, with a jacquard hav-
ing a series of indications successively effect-
ive in the order of their occurrence, of feed
mechanism embodying two portions, one con-
trolled by said indications of the jacquard
and constituting an actuator for the other,
and one of said portions also forming a feed-
indicator.

25. The combination, with a jacquard hav-
ing a series of indications successively effect-
ive in the order of their occurrence, of feed
mechanism embodying a feed-indicator and
a feed-indicator actuator controlled by said
indications of the jacquard.

26. The combination, with a jacquard hav-
ing a series of indications successively effect-
ive in the order of their occurrence, of vari-
able-feed mechanism embodying two por-
tions, one. controlled by said indications of
the jacquard and constituting an actuator for
the other, and one of said portions also form-
ing a variable-feed indicator.

- 27. The combination, with a jacquard, of a

feed-indicator; a jacquard-set feed-indicator
actuator movable from a settable to a work-
ing position, and vice versa, and normally
unset and in inoperative relation with said
feed-indicator; and a feed member controlled
by the feed- indicator.

28. The combination, with a jacquard and

with a plurality of mdlcatmﬂ'-a,ctuators car-
ried thereby, of a feed-.indicator; a jacquard-
set indicator-actuator movable from a set-
table to a working position, and vice versa,
and normally unset and in inoperative rela-
tion with said feed - indiecator; and a feed

member controlled by the feed-indicator.

29. The combination, with a jacquard, of a
variable-movement feed-indicator; jacqguard-
setindicator-actuators movable,respectively,
from a settable to a working position, and
vice versa, and normally unset and in inop-

erative relation with said feed-indicator; and
a variable-movement feed membercontrolled
by the feed-indicator.

30. The combination, with a Jacquard of
variable-feed mechanism embodying two por-
tions, one operative for actuating the other
- and comprising a plurality of independently-
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~one of said portions also comprising a plu-

IC

15

20

30

carried thereby

- rality of independently-effective variable-
- feed 111(:'11@31201*% one for each re speetw e actu-

ator.

s51. The mmhumtmn with a 1quuard and .

with a plurality of tr&n&versely separated
longitudinal ‘series of indicating-actuators
carued thereby, of variable-feed mechanism
embodying two portions, one operative for
actuating the other and comprising a plu-
rality of independentiy-effective indicator-

actuators contirolled, respectively, by said re- |

spective series of indicatinw'aettmtors,- and
one of said portions also comprising a pla-
rality of independently-effective variable-

feed indicators, one for each 1‘@3[}@{31&1?@ indi-

cator-actuator. |
32. The eombnmtmn mth a mﬂquard of
variable-feed mechanism embodying a plu-
rality of independentliy-effective jacquard-set
indicator-actuators reciprocatory between a

settable and a working position, and a plu-

rality of variable-feed indicators operative,
respectively, by said respective indicator-ac-
tuators.

53, The combination, with a jacquard and
with a plurality of tlansversely separated
longitudinal series of indicating-actuators
; of variable-feed mechanism
embodying a plarality of independently-ef-
fective normally unset indicator-actnators,
one for each respective series of mdwatmb-

actuators and settable by said indicating-ac-

35
.
3°
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tuators and movable from a settable 1:0 &
working posifion, and viee versa, and a plu-
rality of variable-feed indicators operative,

respectively, by md 1ebpeet1ve indicator-ac-

tuators. |
o4. Thecombination, with a Jaequmd hav-

ing aseries of indieati Ons successively effect-

effective jacquard-controlled actnators, and

%

ive in the order of their gceurrence, of vari-

able-feed mechanism embodying a variable-

feed indicator eﬂmrollec‘ﬁ by md mdleﬁ,hons
of the jacquard.

35, L'he cowmbination, with a Jacquard hav-
ing a series of mdm&tmns suceessively effect-

1ve 1n the order of their occurrence, of vari-

able-feed mechanism embodying a plurality
of independently-effective variable-feed indi-
cators controlled by said indicalions of the

Jacqguard.

36. The eomlmmtmn with a waqumd hav-
ing a series of indications successively effect-
ive In the order of their occurrence, of vari-
able-feed mechanism embodying a plurality
of independently-effective reciprocatory va-

riable-feed indicators controlled by said indi-

cations of the jacquard.

37. The combination, with a jacquard hav-
ing a series of mdmatmns successively effect-
1ve 1n the order of their occcurrence, of vari-
able-feed mechanism embodying a plumhty

of independently-effective oscillatory vari-

able-feed indicators controlled by said indi-
cations of the jacequard.
33. 'I'ne combination, with a Jﬂcquard hav-

I

ing a ser ies of indications successively effect-
ive in the order of their occurrence, of vari-
able-feed mechanism embodying a plm'ahtv
of independently-efieciive vamable feed indi-

cators controlled by said indiecations of the
Jacquard and movable in unison. | |

39. The combination, with a }acqua,rd of

variable-feed mechanism embodying an ind1-
cating-bar having a plurality of mdepand-

ently-effeclive variable-feed indicators con-
trolled by the jacguard. -

40. The combination, with a Jacquard, of a
feed-actuator; afeed member normally in in-

operative 1@1&1}1011 with said feed-actuator.

and operative by said feed-actuator; and a
jacquard- -controlled feed-member shifter for
carrying said feed memberinto operative re-
lation with said feed-actuator. |

41. The combination, with a jacquard, of a
continuously-operative feed-actuator; a feed
member normally in inoperative relation with
said feed-actuator and operative by said feed-
actuator; and a Jacquard-confrolled feed-
member shifter for carrving said feed mem-
ber into operative relation with said feed-
actuator.

42. The combination, with a jacquard and
with a plurality of mdmatmﬂ*-aetuaﬁors car-

ried thereby, of a feed- aetuawr a feed mem-

ber normallyin inoperative relation with said
feed-actuator and operative by said feed-ac-
tuator;and a jacquard-actuated feed-member
shifter controlled bysaid indicating-actuators
and operative for carrying said feed member
into operative relation with said feed-actu-
ator.

43, The Gombmatmn with a jacquard and
with a plurality of mdma’ﬁmg—actuators car-
ried thereby, of a plurality of feed-actuators;
a feed membér normally in inoperative rela-
tion with said feed-actuators and operative by
said feed-actnators; and a jacquard-actuated
variable-movement feed-member shifter con-

| trolled bysaid indicating-actuatorsand oper-

ative for carrying said feed member into op-
erative relation 's,slth any selected feed-actu-
ator,

44, The combination, with a jacquard and
with a pluarallty of indicating-actuators car-
ried thereby, of a plurality of feed-cams; a

feed membernormally in inoperative relation
{ with said feed-cams and operative by said

cams; and a jacquard-actuated variable-
movement feed-member shifter controlled by
said indicating-actuators and operative for
carrying said feed member into operative re-
lation with any selected cam.

45. The combination, with a J&anal"d and
with a plurality of mdmatmﬂ‘ actuators car-
ried thereby, of a plurality of rotary feed-

cams; a feed membernormally in inoperative

relation with-said feed-cams and operative
by said cams; and a Jacquard-actuated vari-
able - movement feed -member shiffer con-
trolled by said indicating-actuators and op-
erative for carryving said feed member into
operative relation with any selected cam.
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.a feed-actuator; a feed member norm
inoperative relation with said feed-actuator |
and operative by said feed-actuator;
quard-controlled shifter-actuating indicator;
and a feed-member shiffer opera,twe by said
‘indicator for carrying said feed member into

‘operative relation with said feed-actuator.
20

- 46. The combination, with a jacquard and |

- Wlth a plurality of mdleatmw actuators car--
~ ried thereby, of a plurality of feed-cams ro-
© 0 tative about a common axis; a feed member.
normally in inoperative relation with said
- feed-cams and operative by said cams; and |
- ajacquard-actuated variable-movement feed-
member shifter controlled by said indicating-

- actuators and operative for carrying said feed

member into 0pemtwe rela,mon Wlth any se--
lected cam. R _
47. The comblnatlon Wlth a ;]flcqum"d of

48. The combination, with a jacquard, of |
a plurality of feed- actuatms a feed member
‘normally in inoperative relatwn with said -
feed-actuators and operative by said feed-ac-
-tuators; a jacquard-controlled shifter-actu- |
~ating Varlable-movement indicator; and a va-
rmble-movement feed-member shl.fter opera-.
~tive by said indicator for carrying said feed
~member into operative relmmn W1th any se-
- lected feed-actuator. =
49. The combination, mth a Jacquard of.f'
a feed-actuator; a feed member normally in-

- inoperative relation with said feed-actuator

“and operative by said feed-actuator;a shifter-
-~ actuating mdma‘ber,_a fecd—member shifter
'opemtive. by said indicator for carrying said.

~feed memberinto operative relation with said
. feed-actuator; and a jacquard-set indicator-
“actuator movable from a settable to a work-
ing position, and vice versa, and normally un-
set and in inoperative relatmn with said in-
dicator. -

:umpemtwe 1*elat10n with - |
andoperative bysaid feed-actuator; ashifter- 45

actuating mdwator a feed-member shifter

- feed-actuator;

mally in |

5 - 591,566

- 50. The combination, with a jacquard, of

a feed-actuator;

operative by said mdlcator for carrying said

feed member into operative relation with said -
~and a continuously-operative

jacquard-setindicator-actuator movablefrom-
| asettabletoaworking position,and vice versa.
| and normally unset. :zmd in moperatwe 1‘ela~

tmn with said indicator.

actuator oscillatory between 1ts settable and

working positions and normally unset and in

lnoperatwe relation with said indicator.
- 52. The combination, with a jacquard, of

opemtwe by said indieator for carrying said
feed member into operative relation with said.

and resetting means for restoring said

FRA\TOIS II RICIIARDS
W1tnesses
FrRED. J. DOL]]
EMORY C..WTi[ITNEE"_

a feed member normally in
sald feed-actuator

51. The combination, with a ]acquard of
a feed-actuator; a feed member normally in
inopera'tine" relation with said feed-actuator
~and operative by said feed-actuator; a-shifter-
“actuating. indicator; a feed-member shifter
-oper atne by said mdmator for carrying said
| feed member into operative relation WIth said
feed-actuator; and a jacquard-set indicator- -

o

a feed-actuator; a feed member normally in
'1n0perat1ve l*elatmn with said feed-actuator
and operative by said feed-actuator; ashifter- =
actuating indicator; a feed-member shifter

70

| feed-actuator; ajacquard-setindiecator-actu-
ator movable fro m a settableto a workingpo-
sition, and vice versa, and normally unset
‘and in inoperative relation with said indi-
cator;
'mdlcator actuator: to its normal unset p051- ;_
tion after opel‘atlon |
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