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To all whom it may conceriv:
Be it known that I, ALFRED GARTNER, a
citizen of the United States, residing in New-

ark,county of Essex,and State of New Jersey,

have invented certain new and useful Im-
provements in Shuttle-Box-Operating Mech-
anism for Looms: and I do hereby declare the
tollowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which 1t apper-
tains to make and use the same, reference
being had to the accompanying drawings,
and to letters of reference marked thereon,
which form a part of this specification.

The object of my invention 18 to provide a
shuttle-box-operating mechanism for looms
of simple, strong, and durable construction,
reliable in operation and notliable to get out
of order. - | | |

The invention consists in the Lmproved
shuttle-box-operating mechanism, its lifting-
levers controlling ¢ cam-groove wheels,” 1n
the means for operating and controlling the
said cam-groove wheels, and in the combina-
tion and arrangement of the various parts
thereof, substantially as will be hereinafter
more fully described, and finally embodied In
the clauses of the claim.

Referring to the accompanying drawings,

in which like letters of reference indicate cor-
| machine in the ordinary manner.

responding parts in each of the several views,
Fignrelis a sideelevationof aloom provided
with my improvements, only those parts of
the loom and of the said improvements be-
ing shown which are necessary to fullyillus-
trate the nature of my invention. Ifig. 2 1s
a diagrammatic view showing the movements
of the shuitle-box-operating levers; Kig. 5,
an enlarged detail view of the upper set of
cam-groove wheels (controlling the movement
of the upper shuttle-box-operatinglever) and
its operating mechanism; I1g. 4, a sectional
view on the line @ x of Fig. 3, looking in the
direction of arrow R; Tig. 5, a sectional view
on the line ¥y y of Fig. 3, looking in the direc-
tion of arrow R'; Figs. 6 and 6*, detall views
similarto Fig. 4, illustrating the cam-groove-
wheel-operating mechanism in two successive
working positions; Figs. 7 and 8, enlarged

so detail views of a certain operating angle-le-

ver, hereinafter more fully described. Iigs.

9 and 10 are enlarged detail views of the pat-

tern-chain-operating mechanism, as shown
in Fig. 1; and FKig. 11; a detail view of the
preferred form of said pattern-chain-operat-
ing mechanism.

In said drawings, ¢ represents the loom-
frame, in which is arranged the driving-shatt
¢, transmitting its motion through erank ¢
and pitman ¢?to the lay or batten e, supported
by swords d, the latter fuleramed, as at d’, to
the loom-frame. At each end of the lay are
arranged the shuttle-boxes f, carried by rods

#'. each of which rods is guided by the block

dP2secured tothe lay-sword andis surrounded
by a spiral spring f?, bearing with one end on

‘said Dblock ? and with its other end on the

nub or collar f* secured at or near the lower
end of the rod ', all said parts of the usual

well-known construction.

On the shaft ¢ (see Figs. 1, 9, and 10) is
splined, by means of a feather 7™, a orooved
collar jt, carrying the two radial arms j%, ar-
ranged diametrically opposite each other and
provided at or near the outerendswith wheels
or rollers j'%, adapted to engage the curved
portion 7* of angle-lever 7, and thus to oper-
ate the same. The annular groove of the
collar j!! is engaged by the forked portion of
the fulerumed angle-lever j°, which latter is
operated through cord j° from the Jacquard

The shaft ¢ is surrounded by a spiral spring

1 bearing with one end on the grooved collar

7 and with its other end on a collar 7®° firmly

geenred to the shaft e. The spring being eom-

pressed, angle-lever )°, on being released, will
force the eollar j% outward on shaft c and thus
the rollers 7'° out of the path of the angle-

lever j. 'The said lever j is fulerumed, as at
7, to the loom-frame and is controlled by a

spring 7% To the free end of the shorter arm
of said angle-lever is pivotally secured a
spring-controlled pawl 7%, adapted fo engage
the teeth of the ratchet-wheel & and thus to
operate the same. The ratchet-wheel a’ is

mounted on shaft ¢? supported by frame

and also by a bracket-frame ¢’. On said shaft
is firmly secured the sprocket-wheel ¢, carry-
ing the pattern-chain and adapted to operate

the levers I It', pivoted with one end to a stub-
| shaft a® and provided at their other ends with
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cords or wires 1,

- mechanism, as will be hereinafter more fully

10

described.
secured edgewise a flat but curved spring all,

adapted to rest with its curved portion be-ir
tween adjoining rollers of the pattern-chain,.
~and thus to hold the said pattern-chain and
1ts sprocket-wheel in position whenever the
shatt ¢ has been turned the required distance |

by means of the 1*&Lchet Wheel a® and its op-

—erating-pawl.

'15'

On the shaft b Whl@h has 113&, becu'mfrs inthe.
loom-frame and WhICh receives its. l‘GVOlVIIlﬁ
motion from driving-shaft ¢, (through a train
- of gear-wheels arranged on the opposite side

| of-.ithe*loom-, as in t.he ordinary manner, and
- -which thereforeis notillustrated in the draw-

20

~pins o, arranged horizontally and diametri-

~ larged portion 0%, as clearly shown in F

~but .does not, when in said normal position, |
project beyond the outer face of said rim. (See |
IFigs. 4and 5.) -Said pins o-are adapted -to be |
| operated———that 15-t0 say, pressed outward be-
yond the outerface of therim of wheel 0'—by
leverso’,each of whichis controlled by aspring
0% and is pivoted, as at 0%, to a bracket of the
circular frame o, arrang ed in rearof the wheel |
‘0" and parallel t-herewit]l and secured to the

35
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rically opposite each other.

0¥, of the angle-lever ¢°.

MOre fully de&cl 1bed. _
as at o', to said angle-lever and is contr olled
by a flat Spring 013 as clearly shown in Figs.

ings,) is secured-the wheel or disk &', provided |

al the inner side of its rim with four headed

cally opposite -each other and having an en-
"1gs. 4,

Gand 6*. Eachpinissurrounded and thus

controlled by-a spiral spring o® and rests when
1 normal -position-with its enlarged portion

in a hole penetrating-the rim of the wheel ',

loom-frame by bolts orin any desired manner.

There are four levers o' pivoted to their
respective ‘brackets and arranged diamet-
Kach of-said le-
vers 1s segment-shaped, as clearly shown in

Fig. 3, and thus covers the path of the pins

o-when the wheel §'is rotated. The free end
of each lever, whichis curved, as at 07, is en-

gaged-byone arm , 0% of angle-lever 0%, pwoted

to a bracket o* of the urcular frame ¢° and

controlled by a spiral spring o' secured with
one end to the frame 0°in any desired man-

ner-and with 1ts other end-to the other arm,
The-outer ends of
sald arms o of the angle-levers are connected
to and thus olael*ated by their respective cords
or wires 7, ¢, v* and 7%, as will be hereinafter
The arm o™ is hinged,

7and 8. Said arm 02is adapted to be thrown
out of the path of the curved end o of lever
o' by means of the pins 0% which latter are

firmly secured to the inner side of the rim of
the wheel 0" and a short-distance away from

the radial lines of the pins o.
4,5 and 6.)
The length of the pins o' is such that they

(See Figs. 3,

will only engage the hinged portion o' of the
angle-lever when the latter has been operated
by 1its respective cord and thus has operated

~the lever o
against-the action of ifs flat spring 0%, has
been forced outward by the pin 0°, it will bear
against the curved end of lever o', which by

, v* and +*, which latter are
connected ith 13110 shuttle - hox - operating

T'o the bracket-frame c is also

(See Fig. 3
the le.ver J,.-Whﬂe the pin ¢*1s adapted to op-
erate in the elongated slot ¢” arranged in the-

: g‘?,-the shaft g®.
-shaft is secured the lever:¢g% (shown in dot-

‘1s thus prevented from being rotated.

556,968
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When the -hinged portion o',

that time has returned by action of spring o'
to-its normal position. (See Fig. 6*.)

In the frame ¢ are journaled the shafts ab,
a’, a® and «°, which are arranged diametri-.
| eally o-pposite each other and about opposite
the middle of the leverso’.

r-i

shafts is secured a wheel 0%, 63, b* and b°, re-

spectively, provided at its outer periphery
~and-at regular intervalswith a series of eight
“notches m with flaring mouths m/', adapted to
be engaged by the pins o of the wheel b,

On each of these

™ |
T

-'So.

(when said pins are operated,) and ‘rhu& to be o

-1*0tated one-eighth of a 1evolutwn

On the outer face of .each wheel alb, a’,

m? and m*, arranged dglternately and symmet-

rically and in such a manner onthe wheel that
the culminating point of each curve is on a
radius mldwa,y between e&ch two adjoining

notches. _ ,
In-eachendless cam-groove is arranged and

adapted to be opemted thereby a pin g J-w gl
g* and g*?, respectively, g
cally-arranged slots of the brackets 7, secured
to the. circular frame. o or to the loom- frame
¢ in any -desired manner, only ‘two of -

slotted bmckets béeing: %hown inthe drawings.
.} The p111 gtlis firmly secured to

free end of said-lever g, the other end of which
is-connected -by the link f* with the collar f?
on the shuttle-box-supporting rod f The

-plns g and g'*are likewise arranged:in lever

¢’y which is adapted to operate, throuﬂ'h shaft
- To :th'er-_qpposi_te end of said

ted lines in Fig. 1,) and: Whleh lever through
a connection similar to Tink /* operates the
shuttle-box-supporting rod on the opposite
end of -the loom.

The pins g' g'l, ¢ and ¢'® may, if desired,

be surrounded by a -small eylindrical sleeve

to reduce the friction during the operation.
To-each bracket n is also secured in any

‘desired manner a -spring »’, carrying at its

free end a brake-block n°, adapted to rest in
1e notches m of its respective wheel when

the same has been rotated the required dis-
tance—that 1s to say, one-eighth of a revolu-

tion.

‘The operation of the device is as follows,
reference being made to Figs. 1 to 10, inclu-
sive, of the dmw_m o8 Durmﬂ* the 0per*at10n
of plain weaving the shuttle-box -operating
mechmmsm 18 at I‘BSE, as the collar 91 with its
arm 7* and rollers j% has, by action of the
spiral spring 7', been for eed out of the path
of pawl- carrying lever s, Fig. 10, and the
sprocket-wheel a* carrying the pattern-chain
When
the jacquard calls for the mtroduetmn of a

8 :
a’
and ¢¥is arranged an endless cam- nmove GOn-
sisting of four concave and fourconvex curves

uided by the verti-
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color to be worked in a figure or design of the
fabrie, the cord 7° is drawn upward by the
jack or hook of the machine, and through the
angle-lever j° engaging the annular groove of
collar 7 the said collar and its arms 7* and
rollers 5 are moved into the path of lever ;.
One of the rollers j° (as the collar j'* is con-
tinually revolving with shaft ¢) will strike the
curved portion 73 of pivoted angle-lever j and
thus operate the said angle-lever, and through
its pivoted pawl j%, engaging the teeth of
ratchet-wheel ¢, will rotate the shaft «° the
required distance,(in the drawings one-eighth
of a revolution.) The sprocket-wheel ¢ i3
thus revolved, operating the pattern-chain
until one of its rollers comes under and lifts
one of the levers A7/, InFig. 1of thedraw-
ings isillustrated the position of lever g when
the first compartment of the shuttle-box (from
the top) is brought opposite the lay or race
and ready to discharge its shuttle. Suppos-
ing that the second shuttle from the top (see
also the upper portion of diagrammatic view
of Fig. 2) is called for after the first shuftle
has performed its operation, the lever A’ is
raised by its respective roller of the patiern-
chain, thus lifting through its cord connec-
tion the angle-lever o° (corresponding with
cam-groove wheel 0?) and the latter in turn
depressing thelevero’. Thespring-controlled
headed pin o carvied along by the wheel 0
(revolving in the direction of arrow {, Fig.
3) is, as soon as it reaches the said depressed
lever o', engaged by the same and forced out-
ward beyond the outer face of the rim of sald
wheel b’ and into the notch m of cam-groove
wheelb?. The said wheel is thus rotated one-
eighth of a revolution, and the guided pin ¢*,
engaged by the cam-groove on wheel 0°, is
moved downward until it rests in the culmi-
nating point of the concave curve m* The

 pin gt has acted as fulerum and the lever will

45
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thus cecupy the position marked ¢“II” in the
upper half of Fig. 2. Soon after the pin o has
left the noteh m of wheel b? its co-operative
pin o® engages the hinged portion o' of angle-
lever ¢® and forces the same out of the path
of lever o, which latter by the action of the
spiral spring o?is returned to its normal po-
sition, the hinged portion o' of angle-lever ¢
bearing on the eurved end o” of levero'. (Seé
Fig. 6.) This is a very important point—
as, for instance, should the pick be repeated,
the sprocket-wheel and the pattern-chain be-
ing prevented from rotation, the cord y° being

released by the Jacquard machine and thus

the rollers 7 moved out of the path of angle-
lever j, as heretofore described, the wheel 4
must remain unmoved—thatis to say,thenext
following spring-controlled headed pin o must
pass under the lever o without being oper-
ated, and this can only be accomplished by

‘having the lever o’ returned to its normal po-

sition, notwithstanding that its respective
angle-leverremainsin operative position. As
soon as the strain on the angle-lever 18 re-
leased—that is to say, its respective freadle-

| lever [’ is lowered—said angle-lever by the

action of the spring o''is returned to its nor-
mal position and rests again within its hinged
nortion o' on the top surface of the curvedend
of the lever o', (the hinged portion being re-
turned to its normal position by the action ot
the flatspring 0'®.) If, forinstance, the fourth
shuttle (from the top) is required, the

sprocket-wheel and pattern-chain being agaln

brought in operation by the Jacquard ma-
chine, the pin ¢ must be lowered and the
pin ¢! raised. For that purpose the two le-
vers h R corresponding with the wheels 0
and b?are raised by the rollers on the patiern-
chain, and the respective angle-levers o® are
thus operated and the levers o' conirolling
the pins o thereby depressed. The wheels b3
and b? are each turned by their respective
pins o one-eighth of a revolution, and the le-
ver g thus brought into the position marked
““1V 7 in the upper half of the diagrammatic
view in Fig. Z.

The mode of operation of the lower cam-
oroove wheels b* and 0° and the connecting-
lever ¢' is the same as that of the upper se-
ries, except that they are operated through
cords 72 and 3, connected to a second set of
treadle-levers similar to the levers h and A'.
The lever ¢’ operates, through crank g° shaft

g3, and lever ¢, the shutfle-box-supporting.

rod on the opposite side of the loom.

In Fig. 11 of the drawings I haveillustrated
a modified form of device for operating the
sprocket-wheel ¢® on shaft o _

On the shaft ¢, Fig. 11, is firmly secured a
cear-wheel #' meshing with a gear-wheel 7
on shaft 8. Said gear-wheel +* is one-half
the diameter of the gear-wheel »'.  On shaft
73 is also arranged an ececentric r4, provided
with an arm 7% having a pawl-shaped end and
on its under side a cam +°and being con-
trolled by a spiral spring »*. Pivoted to the
loom-frame, as at 7°, is the angle-lever 7°, con-
trolled by spring 7 and connected with one
arm through cord 7% with the Jacquard mech-
anism. 'The other arm of said angle-lever 7°
is provided with a roller 7' adapted to bear
on the nnder side of the arm 7°, which latier
with its pawl-shaped end engages the teeth of
the sprocket-wheel ¢®. During the operation

of plain weaving the cord j°is lowered and

the angle-lever %, by the action of the spring
7® ig brought under the cam 7°of arm 77,
thus raising the arm out of engagement with
the teeth of the sprocket-wheel ¢® and thus
preventing the shaft ¢® from being rotated.
As soon as the cord 4% is drawn upward the
angle-lever 7° is refurned to its normal posi-
tion and the pawl-shaped end of arm 7 again
thrown into engagement with the teeth of the
sprocket-wheel, as will be manifest.

Having thus deseribed my invention, what
[ claim as new, and desire to secure by Letters
Patent, 18— |

1. The combination with the shuttle-box-

lifting lever, of a series of pins arranged on
said lifting-lever, a series of crank-shafts, a
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- disk on each -of .said -crank-shafts,
sald - disks:having

means for intermittingly rotatlno said. dlsks

Io

L 20-

30

.35:

45

55

6o

disk ‘having

~all said parts, subst&ntmlly as ﬂ,nd for thej
;pm'-poses described. :
" 9. The combination Wl‘bh the shuttle bcw.-
- .11ft1nﬂ* lever, of a:series of pins on:said :lift-:
~1n0—1ever a series of erank-shafts, a disk on.
| [Leh of smd crank-shafts, each of said disks-
:.:hm?’mg.a_serles 0t .concave and convex con--
- nectingcam-grooves arranged alternately and.
. symmetrically with relation tothe erank-shaft
-of its respective disk, the cam-groove of each:
«disk being adapted. t0 engage its respective
pin-of the lever, a.fixed slotted guide-bracket:
- Tor each pin, and means for mtermlttmn*ly--f-_
- rotating said disks, all
;.:_tlally._&&and for the purposes described. -
3. The combination with the shuttle-box-'| n
25 lifting lever, of a series of Pplns-on said lift-:
S ;--imﬂ-lever a series of crank-shafts, a disk on’
each of said crank- shatfts, eaech of said disks:
. -having a series of concave: and convex-con-:
- necting cam-~grooves .arranged alternately
and. symmetmcally with 1el.;mt1on to.the erank-
. ~shaft of its respective disk, the cam-groove of
. each disk being adapted to engage: its respect-
~ ive pin of the lever, a ﬁ:xed slotted_o*mde---
- bracketfor each-pinf,gmean 3 for.—intermittin ely |
rotating sard disks, and :a spring-controlled:
brake-block for each disk, all said parts, sub-:
stantially as and for the purposes described.
4. The combination with the shuttle-box-.
lifting lever, of a series of pins on said lift-
1ng-lever, a-series of crank-shafts, a disk on |
each of said crank-shafts and provided. atits
outer periphery with a series of notches ar-:
ranged atregular intervals, each of said-disks.
having acam-groove consisting. of a series of -
concave and convex curves arranged alter-:
nately and symmetrically with relation to the:
crank-shaft and notches of its respective disk:
~and adapted toengage its respective pin of:
~the lifting-lever, a fixed slotted guide-bracket:
for each pin, a spring-controlled brake-block
secured to-each bracket and adapted to en-
gage the notches of its respective disk, and:
means for intermittingly rotating said. dlsks |
all said parts, substantially as an d for the pur--
DOoses described. .
5. The combination with the continuously-
revolving shaft b, of a series of crank-shafts
intermittin oly rotated by said shaft, a disk se-
cured to each of said crank-shafts and each.
a series of concave and convex.
connectmcr cam-grooves arranged alternately
and Symmetl'lcally with l*elatlon to the crank-
shatft of its respective disk, the shuttle-box-

hifting lever operated by two of said series of

-connecting convex and concave cam-grooves,

and means for intermittingly transmitting the
motion of the revolving shaft to the

QELC].]. : of
-. a-series of concave.and . con--
“vex.connecting cam-grooves.arranged alter-
-nately-and. Symmetrlcally with rel‘btmn to the:
-erank-shaft of its respective disk, the cam-
. groove of each.disk-/being. adapted to engage
-.-,1ts respectwe pin :of the hfting-lever, &nd :

said parts, substan-

for -each of
brake-block on each of

said

2 S 556,068

~crank=shaftt, ;all -said parts, subsmntmlly
-;and for.-the purposes. described. |
- 6. Thecombination:with:the 0011t1111101131y--~
-revolving -shaft b, of ‘a series.of crank-shafts
Intermittingly rotated by :said shaft, a disk
secured to-each of said crank:shafts, each of

sald disks having a series of-concave and con-

| vex-connecting .cam-grooves arranged alter-
nately and symmetrically with relation.to the
| .crank-shaft of its respective disk, the shuttle-
box-lifting:lever operated by two of said se-
ries of cam-grooves, means forintermittingly
.;tmnsmlttmﬂ* the motion of -the - revolving
-shaft -to - smd crank - shafts, -and means for
holding said crank-shafts and-disks in their .
T 'esp’ective positions, all said parts, substan-
‘tially as and for the purposes described.
7. -The combination with-the continuously-
‘revolving shaft-d, of a series of crank-shafts
r.-int-ermittin oly. 1*013&13@(1 by .said shaft, a disk
.secured to each -of .said crank-shafts,.each of
-sald diskshaving a series of concave and-con- -
| vex connecting .cam-grooves ‘arranged alter- «

nately.and Symmetr:te&lly with. relation to the

-erank-shatt.of its respective disk, the shuttle-
‘box:lifting lever, a series of pins on said lift-
.zmﬂ-lever- each of said pins being adapted to -
:_be enﬁ*&ﬂ'ed by the:.cam-groove-of its respect-
ive d1slz: a fixed guide-bracket for each pin,
-and meansfor mtermmtmﬂly transmitting the
‘motion of the revolving shaft to said eranh-
‘shafts,all said parts, substantlally as ::md for'
the.purposes described. R
8. The combination. Wlth the: eontmuoual} -
revolving shaft b, of -a series of crank-shafts
.mtermlttmfrly rotated by said shaft, a disk
secured to each of said crank-shatts, each of
sald disks'having a seriesof concave and con-
vex eonnecting cam-grooves arranged alter-

nately and symmetrlcally with relatmn to the
crank-shaft of 1ts respective disk, the shuttle-

box-lifting lever, a series of %pins on said lift-
ing-lever,
'..be eng &ged by the cam-groove of its respect-

each of:sald pins:being adapted to

1ve dlsk a fixed guide- bra,.ck.et.for each pin,

‘means for intermittingly transmitting the
motion of the revolving shaft to said crank-
shafts, and means for holding said shafts and

disks i1n their respective positions, all said

parts, substantially as and for the purposes

described.

9. The combination with the continuously-
revolving shaft b, of a series of crank-shafts
intermittingly rotated by said shaft, a disk
on each crank-shaft and provided at its outer
periphery with a series of regularly-arranged

notches, each of said disks having a cam-
groove consisting of a series of concave and

convex curves arranged alternately and sym-
metrically with relation to the crank-shaft of
its respective disk, the shuttle-box-lifting le-
ver, a series of pins on said lifting-lever and

adapted to be engaged by the cam-grooves of

their respective - disks, a fixed guide-bracket
sald pins, a spring - controllied
said brackets and

adapted to engage the notches of its respect-

110

1

125

b
LD
O




10

40

556,068 5

ive disk, and means for intermittingly trans-
mitting the motion of the revolving shaft to
said erank-shafts, all said parts, substantially
as and for the purposes deseribed. |

10. The combination with a continuously-
revolving shaft, of a wheel secured to said
shaft, a series of spring-controlled pins ar-
ranged horizontally and at regular intervals
in the rim of said wheel, a series of crank-
shafts parallel with said revolving shafi, a
disk secured to each crank-shaft and provided
at its onter periphery with a series of regu-
larly-arranged notches, each disk being also
provided with an endless cam-groove consist-
ing of a series of concave and convex curves
arranged alternately and symmetrically with
relation to the crank-shaft of its respective
disk, the shuttle-box-lifting lever operated
by said cam-grooves, and means forbringing
said spring-controlled pins into the notches
of said disks, all said parts, substantially as
and for the purposes described.

11. The combination with a continuously-

yevolving shaft, of a wheel secured to said
shaft, a series of spring-controlled pins ar-
ranged in the rim of the wheel horizontally
and at regular intervals, a series of crank-
shafts parallel with said revolving shaft, a
disk secured to each crank-shaft and provided
at its outer periphery with a series of regu-
larlyv-arranged notches, each disk being also
provided with an endless cam-groove consist-
ing of a series of concave and convex curves
arranged alternately and symmetrically with
relation to the crank-shaft of its respective
disk, the shuttle-box-lifting lever op erated by
said cam-grooves, means for bringing said
pins into the notehes of said disks and a
spring-controlled brake-block for each disk
and adapted to engage the notches of the
same and to thus hold its respective disk in
nosition after it has been rotated the required
distance, all said parts, substantially as and
for the purposes described. |

12. The combination with a continuously-
revolving shaft, of a wheel secured to sald

~ shaft, a series of spring-controlled pins ar-
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ranged in the rim of the wheel, horizontally |

and at regular intervals, a series of crank-
shafts parallel with said revolving shaft, a
disk secured to each erank-shaft and provided
at its outer periphery with a series of regu-
larly-arranged notches, each disk being also
provided with an endless cam-groove consist-
ing of a series of concave and convex curves
arranged alternately and symmetrically with
relation to the crank-shaft of its respective
(disk, the shuttle-box-lifting lever, a series of
ping on said lifting-lever and engaging said
cam-grooves, a fixed guide-bracket for each
of said pins, a spring-controlled brake-bloclk
secured to each guide-bracket and adapted to
engage the notches of its respective disk, and
means for bringing said pinsinto engagement
with the notehes of said disks, all said parts,
substantially as and for the purposes de-
sceribed.

13. The combination with the continuously-

revolving shaft, of a wheel secured to said

shaft, a bracket-frame in rear of said wheel,
a series of spring-controlled pins arranged at
regular intervals in the rim of said wheel, a
segmental lever in rear of each pin and ful-
crumed on said Dracket-frame, a series of
crank -shafts parallel with said revolving
shaft, a disk secured to each crank-shaft and
provided at its outer periphery with a series
of regularly-arranged notches, the shuttle-
box-lifting lever operated by two of said disks,
means for operating the fulerumed levers and

thus to bring the said spring-controlled pins

into encagement with the notches of said
disks, and means for returning said levers 1o
their normal positions, all said parts, sub-
stantially as and for the purposes deseribed.

14. The combination with the co ntinuously-
revolving shaft, of a wheel secured to said

shaft, a bracket-frame in rear of said wheel,

a series of spring-controlled pins arran ged at
regular intervals in the rim of sald wheel, &
segmental lever in rear of each pin and ful-
crumed to said bracket-frame, a series of
erank -shafts parallel with said revolving
shaft, a disk secured to each crank-shatt and
provided at its outer periphery with a series
of regularly-arranged notches, adapted to be

' engaged Dby said spring-controlled pins, the

shuttle-box-lifting lever operated by two of
said disks, an angle-lever pivotally secured to
the bracket-frame and in rear of each seg-
mental lever and resting with one arm on the
free end of the same, means for operating said
angle-lever and means for returning the seg-
mental lever to its normal position, all said
parts, substantially as and for the purposes
described. |

15. The combination with the pattern-chain
and the treadle-levers operated thereby, of &
continuously-revolving shaft, a wheel secured
to said shaft and provided in its rim with a
series of spring-controlled pins, a bracket-

frame in rear of said wheel, a lever in rear of

each pin and fulerumed tosaid bracket-irame,
a pivoted angle-lever in rear ot each ful-
crumed lever and resting with one armon the
free end of said fulerumed lever, the other
arm being connected by a cord or wire with

its respective treadle-lever, a series of crank-

shafts parallel with the revolving shaft, adisk
secured to each of said crank-shafts and pro-
vided at its outer periphery with a series of
notches, adapted to be engaged by the spring-
controlled pins, each disk being also provided
with a cam-groove consisting of a series of
concave and convex curves alternately ar-
ranged, of the shuttle-box-lifting lever, a se-
ries of pins on said lifting-lever and engaging
the cam-grooves of their respective disks, and
means for holding said disks in position after

they have been rotated the required distances,

all said parts, substantially as and for the
purposes described.

16. The combination with the pattern-chain
and the treadle-levers operated thereby, of a
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continuously-revolvingshaft, a wheelsecured |
~to sald shaft and provided in its rim with a |
series of spring-controlled pins, a bracket- |
frame in rear of said wheels, a spring-con- |
g trolled leverin rearof ecach pin and fulerumed ||
o torsaid bracketsframe, a pivoted angle-lever |
1 inrearof each fulerumed lever and connected
0 owith one arm by a cord or wire to its respect-
0 dve treadle-lever, the other arm of said angle-
lever being pr ovlded with a hmﬁ'ed "*mr‘bmné
resting on the free end of its respeet“
écmmed lever, of a series of pins secured to
the rim of the wheel and adapted to eng gage
the hinged portions of said angle-levers, ase- |

15 ries of crank-shafts parallel with the revolv- |
o dng shaft, a disk on each of said erank-shafts :
o and. pmwﬂe%

0 ko be engaged by the spring-controlled pins o1
L ind themnof the wheel, and of | theShuttle-n;éé?iinm::;::._:
‘,Vltneﬂses i
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Dox-lifting lever operated by sald disks, all |
1 said parts, subsmntml]y as aml fm the pup-é
1 poses described; SR N N R

ve ful-:
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The combination with the shaft ¢ and @
’Wlﬂl the pattern-chain-carrying shaft, of a @
\aft parallel with the said shaft ¢ and oper- :
ated thereby, an eccentric on said parallel |
ft, a spring-controlled arm projecting from
said, eecentuc and provided with 'a pawl-
‘shaped 'end, a ratchet-wheel secured to the
patternmchmn -carrying shaft and adapted to
‘be engaged by said | a,rm,- a 3p1“1n0—~(3011t1011@d
pwmed angle-lever provided atone armwith
| & rolier: and adapted to engage the arm pro-
| jecting fmm the eeeentuc and means f01 op- |0
erating said angle-lever, all said parts, sub- 5
stantmlly as and for the purposes described. = ' 1 1
1 In 'testimony that I c¢laim the foregoing T =~ |
é-lmx 6 hel:*eunto Se‘t m'yf hm:a.d tltus Q‘E)‘[h dmr ms
wﬂaha%rlesofnﬁtohesadaptedéé-=-=-«..-




	Drawings
	Front Page
	Specification
	Claims

