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- 1is a specification.
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- UNTTED STATES PATENT

OFFICE.

AMOS LOCKWOOD, OF HALIFAX, ENGLAND.

SHUTTLE-BOX-OPERATING MECHANISM FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 573,276, dated December 15, 1896.
~ Application filed August 3;1895, Serial No, 558,060. (No model.) |
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To all whom it ey concern: -

- Beitknown that I, AMOS LOCKWOOD, a sub-
ject of the Queen of Great Britain, residing
at 68 Willow Bank, King Cross, Halifax, in
the county of York, England, have invented

a new and useful Shuttle- Box-Operating

Mechanism for Looms, of which the following

In looms having movable shuftle-boxes
(either of the class known as ““ rotary ” or those

called “‘rising and falling” shuttle-boxes)
which are arranged to be operated so as to-

- bring each of the several shuttles into oper-

20

ation in accordance with the design to be pro--
duced it is often found that & long series of

changes has to be passed through before such
design repeats itself or is repeated. Conse-

quently it is necessary to.employ a pattern-
surface of considerable magnitude to effect:

such production. Ieretofore this pattern-

-surface has consisted of either paper or metal

~cards operating in conneetion with the old
~well-known devices whereby one card was

required for each shot of weft. Thus thou-
sands of these cards have had to be employed

to attain the desired result, or at other times

‘a pattern-barrel having its peripheral sur-

 face perforated for the reception of indicat-

ing - pegs has been employed; but in this

case the range of pattern is limited, while,
further again, wooden lags, each having a |

- row of holes arranged along its length, to-

gether with lever mechanism for visiting each.
| ~hole In succession from one end thereof to

35 the other, have been made use of; butin this |
- case on these levers arriving at the outer end

of the lag to which they have advanced they

- have had to jump or recede therefrom at one

40

bound to the end from which they started.
‘Consequently the speed of the mechanism |

may be such as would not allow time for such.

- sald receding actions of these levers, so that
- 1n this manner the speed and output of the

50

- loom are considerably curtailed.
45

Now the object of my invent-ion_is_'to-'pr(j}
vide mechanism -that may be reliable in its

actions and that may be run at any rate of

speed at which the other parts of the loom

-~ are operated, and, further, will utilize peg-
lags having two series of rows of holes, one
- series to be used on the advancing motion of
the levers that their pegs have to operate,

1 and 2 as seen from above.
similar view to Fig. 9 with certain parts

and the other to be requisitioned on the re-
ceding motion of said levers. Thus each lag
answers all that is required of it and that for
double the number of shots of weft that it

has heretofore been able to indicate for or

control, while mechanism is produced that
may be fitted to any of the well-known kinds
of looms. This object I attain by the em-
ployment of means hereinafter described, and
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as illustrated by the,acc()mpa,nying sheets of

drawings, in which—
Figures 1 and 2 are ‘end ‘and front eleva-
tions of a sufficient portion of a loom to show

the application of my invention in connec-
tion with a common revolving - box loom.

Fig. 3 is a similar view to Fig. 2 with certain

of the parts omitted, while other parts are
shown to have assumed different relative po-
sitions hereinafter explained. Fig. 4 is a

70-

view of parts shown by Fig. 2 as seen from
behind, the framework being omitted for the.
sake of clearness. Fig. 5 is a part sectional

end elevation illustrating the several parts

in altered positions as compared with their

75

positions shown by Fig. 1. Figs. 6,7, and 8

are sectional frontelevations, enlarged scale,

showing parts in detail in order that their
80

functions may be more readily understood
from the following description. Fig. 9 is a
view, enlarged scale, of parts shown by Figs.
Fig. 10 is a

omitted, while other parts are shown in other

‘relative positions.  Fig. 11 is a similar view
to Fig. 1 with the framework omitted and

‘illustrates an arrangement of parts whereby
‘other old parts of the box-controlling mech-
-anism may be dispensed with. -
diagram showing how my improved mechan-
ism may be employed in connection with a

Fig. 12 is a

rising or drop box loom. -

Like letters and figures of reference indi-

cate like parts throughout the several views.

A indicates the end frame of the loom.

‘To attain the object of my invention, T

go-- o
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the latter; hence they alone are shown in the

‘annexed drawings and referred to in the fol-
lowing description, although it is well known
that the former are often and

used in place of the latter) having six (or =~ =
more than six, as will hereinafter be de- -
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scribed) rows of indicating-holes « 0 ¢ and ]

a' b' ¢, half the number of said rows of holes
being in operating position at one time, the
other half at another time, as shown by Figs.
9 and 10, the rows a b ¢ being shown in op-
erating position by the former figure, while
those at @' O’ ¢" are shown in operating posi-
tion by the latter.

In connection with each of the rows of
holes that are 1n operating position I arrange
to operate a lever, as the levers d ¢ f, one of
these levers (the lever ¢) having control over
the movements of the pattern-cylinder ¢,
while the other levers, d and 7, are for con-
trolling the movements of the shuttle-boxes
by putting the box -operating mechanism
into and out of motion, as and for the pur-
poses desired, be the said box-operating
mechanism any one of the several well-known
kinds or descriptions.

The well-known kind of rotary shuttle-box-
operating mechanism herein shown, consists
of the cam 2, fixed on the loom’s rotary shaft
3, so that 1t may impart reciprocatory mo-
tion to the lever 4, in order that when either
of the catches o or 6 1s made to engage with
this lever 4 its respective box-lever 7 or 8§ will
cause its hooker 9 or 10 to rotate the shuttle-
box through the medium of the peg-wheel 11,
and the engagement of these catches 5 and 6
with the lever 4 is effected by the levers 12

and 13, which are caused to oscillate by the:

rod 14, operated by the eccentric 15, the

outer ends « of these levers being heretofore

allowed to descend directly into contact with
the pattern-surface of a pattern-cylinder,
which arrested them in such descent, so as to
prevent their other ends 9 from causing their
catches 5 and 6 to engage with the lever 4, or
it allowed them to descend, so that these
catches would be placed into contact with the
lever 4, as the case might be. Ilowever, in
connection with my invention these levers 12
and 13 have the pendent detaining-catches
16 and 17 pivotally attached to them, so that
they may be controlled by the eylinder ¢, as
hereinafter described, or the levers 12 and
13 and the catches 16 and 17 may be dispensed
with, as shown by Ifig. 11, wherein the catches
dand 0 are directly operated by the cylinderyg.

In Fig. 12 the drop-box mechanism, con-
sisting of the differential levers 18 and 19,
operated by the gear-cranks 20 21, through
the rods 22 23, is the onc shown as being suit-

able for controlment by mmy improved mech-

anism, the c¢ylinder ¢ in my said mechanism
being arranged to select or operate the gear-
cranks 20 21 through the medium of the le-

vers 24 25, upon which they are respectively

mounted, and the rods 26 27, which latter are
coupled to the levers n* n°, to which are at-
tached the rods m® m”, the functions of which
levers n* n° and rods m? m® are identical with
those of the rods m m' and levers n %/, and
which are hereinafter explained, so that said
gear-cranks 20 and 21 may be moved in order
that by their retaining-lever 28 (to which re-

vers. 1 1 or 1° nd.

[ ™

ciprocatory motionis intermittently imparted
by the cam-surface on the toothed segment
29 through the medium of the connecting-
rod 29*) they may be put into gear with one
or other of the toothed segments 29 or 30, by
which they are operated to move the rod 13%,
(which is coupled to the drop shuttle-boxes
in the well-known manner,) through the me-
dium of the rod 18" and the lever 18° their
several and varied positions being indicated
by chain-lines representing the center lines
of the levers.

The actions of my pattern mechanism for
putting the shuttle-box into motion are as fol-
lows: When the cylinder ¢ has its pattern-
surface prepared to act upon the levers d f,
as by pegs being placed in the holesa ¢ or a'
¢', on such eylinder g being raised against the
levers d and f said pegs will come in contact
with the outer ends of the levers d f, (into
which are fixed the pins A,) raising said ends
of these levers d f and depressing the other
ends at &k, so that the rods m m' are forced
downward, overcoming the actions of gravity
on the levers n n' (or 72* n®) and forcing, by
their rods o o', the catches 16 and 17 off their
retaining-piece 31 and allowing the levers 12
and 13 (which at such time would not be held
suspended by the rod 14 and its eccentric 15)
to move the catches 5 and 6 as desired; or
the rods o o' would act upon the catches 5 and
6, as shown by Kig. 11.

The rods m* m? (shown by Fig. 12) are oper-
ated by the levers d and f in the same man-
ner as are the rods mm’'. Thus the levers »’
n® are moved 1n the same way as are the le-
However, in this case the
levers n* n°, by their rods 26 and 27, operate
the levers 24 and 25, so as to enable the presser
or dividing lever 28 to force them in such di-
rection as to bring their gear-cranks 20 ancd
21 infto gear with their segments 29 and 30,
as hereinbefore described.

It will be seen from the foregoing that more
than two of these levers d and f might be em-
ployed, provided a corresponding increase in
the number of rows of indicating-holes a ¢
is made in the lags, although only two of
such levers and their respective connecting-
rods and parts are shown and deseribed, since
only a common revolving and not a skip ro-
tary box 1s shown, nor is a more extensive
drop-box than one with a series of four com-
partments referred to, because by desceribing
my invention in connection with these sim-
pler forms it will be more readily understood,
while 1ts carrying out in a more extensive
manner only requires an increase in the num-
ber of its several parts.

The levers d e /" are mounted upon the slid-
ing piece p, which is caused to move or ad-
vance upon the bearing ¢ in the direction
indicated by the arrow ¢, Figs. 2, 9, and 10,
by the cam s, while its return movement is
effected by the spring r through the lever 7/
and chain 7, although such return may be

ol

| controlled by the cam s, as is hereinafter de-
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each movement belnn‘ secured by the splmo'

u foreing the bowl v/, carried by the lever u*,

against the star-wheel 1%, while the ratchet f
receives its recipr ocatmy motion. by bemo

‘mounted upon the lever v, pivoted at 2’ f.md
‘operated by the rod +?, which couples it to the
10

¢ is mounted.

vertical support 27, upon Wthh the ey]mdel

The vertical movement of the buppmt Ok

- (and consequently the eylinder ¢) is effected

20

by the eccentrie 15 through the rod 14 and
the chain v%, as shown by I‘m* 1, or through

the lever w, as shown by BW 11 while the

return movement of this cyhndei J 1s effected

by gravity, aided by the spring w’, which by

1ts actions on the lever v causes the rod 2% to

‘press the support ©° in a downward direction,

and the attachment of this rod 2%to the .sup-
port 2 by the projecting arm %, in addition

to its downward pressure, also tends to force

30

75

40

its upper- end, on which the cylinder ¢ is
‘mounted, in the direction indicated by the
arrow z, by which mieans the piece w? which

slides horizontally upon the bearin ﬂ'~shaft WS

‘and in which the upper end of the snpport v
‘slides vertically, (see Figs. 9 and 10

,) is al-
ways pressed forward, so that its .ﬂ,ntlfuctwn-

bowl w* is thus eonsbantly kept -in contact
with the cam-surface u* on the star-wheel «%
In explanation of the above-mentioned lat-
eral movement imparted to the support ° it

may be said that the latter loosely engages

‘a guide near its lower end, and this n‘mde
serves as . a fulerum for the suppmt to wmk
upon under the impulse of the spring w’, the

point of engagement of the rod > bemﬂ* lat-

erally r emoved from the vertical plane of the
-support. .

As the cam sis thus intermittently

. rotated the outer ends of the levers d e f,

carrying the pins %, are made to advance

~ over the pattern-cylinder ¢ in successive

steps, which are made to agree with the dis-

- tances that the holes are fmm each other
- lengthwise their rows, the turn of rest of such

cams and levers d e f being arranged to take

' -place at the time of the aseent ot the ¢ylin-

der g, (the extending eénds k of said levers |

d f being sufficiently long, so that the}/ will

not be drawn clear of the rods M m' in or by

- their said advancing movements,) ‘so that

- rows of holes, commencing at the end ¢' of

their said outer ends are successively pre-
sented or brought into position for being op-

erated upon: b}» each hole in their 1’-espectw

the peg-lags, tmvehnﬂ ovel 1t on the rows

@ b ¢ to the other enfjl g% and as regularly
trm"‘elmﬂ‘ back again along the other rows
a' b the eylmder J]l&Vng advanced in the
" direction of the arrow 2, since the semicircu-
(see Figs. 6 and 9) will
~have allowed it to do so at this tlme not-
. Wlthstandlno and in &ddltlo.tl to 1ts eontmued
rising and f&ll1n0 movements. |

The level e, whmh is 1‘-'eferred to helem as

lar cam-surface 2

This cam s is intermittently rotated
_by the ratchet ¢ through the wheel ', which
1is fixed upon the cam- sh&ft s', its pOSIblon at

and its bowlw' clear of the wheel U,

Tles.

.Bl ally movable |
means for vertically reciprocating said cy lin- ._
der, means for laterally shifting the cylinder

Fi.:.‘.r:

design being produced falls at any part on

the p&ttel n-surface along the series of holes
@ b ¢, then such pattern- surface will be pre-
'pmed as by a peg being placed in the lag, so
that on the rising of the evlmder g the lever
ecisraised. Then the end ¢’ of thelevere® will

beraised while theende®islowered. Thus the

catch e, which it supports, falls into contact

with Lho projecting pin ¢* on the ratchet ¢ in

order that on the next movement of the lever
v it may be lifted out of contact with its wheel
7, while at the same timeit overcomes the re-

governing or contr 0111110 the movements of |
-;the c}lmde1 g, does so in a certain measure
as far as regards its rotary motion, and this
is effected as follows: Provided the end of the

75

sistance of the spring u, pulling the lever u?

Thus the
pressure of the retracting-spring », now that

to its normal p051t10n as shown by Kig. 9,

blmﬂ'mﬂ with it the levers d e f that it car-
On thelevers de Jreturning to the posi-
tion labt described the lever 33, which is also
pwoted on the slide p, returns to 1ts rear po-
sition, in which its inclined edge 34 is pulled
over the portion of the bea,lmg q which sup-
ports it. . Thus it is raised, bringing with it

‘the weighted arm 35 of the 1‘:1,13011@13 36 (which

welfrhted arm by gravity always ten ds to keep

the mtchet 36 clear of the peg-wheel on the

cylinder ¢,) so that this latter is broughtinto

contaet with the ratchet-wheel on said cylin-
der, by which means, on the eylinder again
f.deseendm o, it is caused to rotate to bring its
‘Again, pr ovnded |
‘the end of the design or pattem bemﬂ* woven

next pen-laﬂ into position.

falls npon the rows of holes ¢’ ' ¢, then the

1ndicating-lever ¢ will again be OpeIaBEd SO
that the slide P and its levers d e f will be
caused to continue their receding movement,

| the cam s is not held, forces the slide P back -

90

ICG

but at this time will finish same a‘n one bound |

and will arrive in their said normal positions,
1n which the lever 33 will cause the cylmdel |

again to rotate.

110 -

II&VlHﬂ" now partic Lﬂallv desel 1bed and as-

__cel tain ed the nature of my sald invention and

in what manner the same-is to be perfol 111ed
I declare that what I claim ig—

115

1. Thecombination of a ver tleal.ly and lat-.'

Totary - pattern - cylinder;

at predetelmmed times; means fOI intermit-

tently rotating the same; normally-discon-
nected shuttle box-shifting mechanism; de-
vices for rendering Opembw
box-shifting mechamsm said devices includ-

ing &butmeﬂts overhan D'mﬂ‘ the pattern-cyl-
1nder to. be actuated by the pattern devices

thereon under vertical movement of the- cyl-
‘inder; and means for intermittently varying
“the 1elat1ve positions of the said abutments

a,nd the eylinder longitudinally of the latter.

120

sald: shutﬂe- |

125

[3.0 |

The combination of avertically and lat-
rally movable rotary pattern-cylinder;

means for ver tloally 1‘@(311)?0(3&1]1110' smd eyhn- |




. said levers having

10

- der;

20

der;

| emll 1\

momnn the lever-support

"The combination of a Vertlcally :.md lﬂxt- :
pattern - evlinder;
“means for vertically reciprocating said cylin-
~meansfor laterally shifting the cylinder
at predetermined times; normally inopera-
tive means for converting verticalinto rotary
movement of the eylinder; normally-discon-
~nected shuttle-box-shifting mechanism; de-
vices for rendering operative
~ box-shifting mechanism, said devices includ-
~ ing one or more abutments overhanging the .
¢ylinder and carried by a support movable
longitudinally of the cylinder;

“movable rotary

termittently moving sald- support; and a

. shipper carried by said support and operat-

30

‘ing at one extreme of the latter’s movement
to render operative the means for converting
- reciprocating into 1013&1"y nmvement of the'

| p&btern -cylinder.

35

40
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4. The combination of a V(‘I‘tl&ﬂl} a,ndla,t |
rotary - pattern - cylinder;
means for vertically reciprocating said aylin;

erally - movable

der; means for laterally shifting the cylinder
at predetermined times; normally inopera-
tive means for converting vertical into rotary
movement of the cylinder; normally-discon-
nected shuttle-box-shifting mechanism; de-
vices forrendering operative said shuttle-box-
shifting mechanism said devices including
one or more abutments overhanging the ¢cyl-
inder and carried by a support movable lon-
citudinally of the cylinder and yieldingly
impelled in one direction; means for effect-
ing step-by-step movement of said support
in both directions; pattern-actuated devices
for rendering inoperative the said means for
producing step-by-step movement; and a
shipper carried by the said support and op-
erating at one extreme of the latter’s move-
ment to render operative the means for con-
verting reciprocating into rotary movement
of the pmtern cylinder.

5. 'The combination of a vertically and lat-
erally movable rotary pattern -cylinder;
means for vertically reciprocating said cylin-
der; means for laterally shifting the cylinder
at predetermined times;normallyinoperative
means for converting vertical into rotary
movement of the cylinder; normally-discon-
nected shuttle-box-shifting mechanism; de-

vices for rendering operative said shut
box-shifting mechanism said deviees inelud- .
the

means for laterally shifting the cylinder
at predetermined times; meansfor Intermit-
tently rotating the same; normally-discon- -
-nected shuttle-box-shifting mechanism;
vices for rendering operatlve
box-shifting mechambm said devices includ-
. 1ng one or more levers on a support movable .

In the direction of the length of the eylinder,
:zmbutment% overhanging
the latter and adapted to be acted upon by
the pattern devices under vertical movement
~of the cylinder; and means forintermittent! y

; de-~
sald shuttle-;

said shuttle-

means for in-

A 573,976

le-

ing one or more abutments overhanging

cylinder and carried by a_support movable

cay-

longitudinally of the cylinder and yieldingly -
impelled in one direction; a ecam engaging .
said support; pawl-and- 1*atchet meehamsm
| for moving said eam step by step; pattern-
operated means for disconnecting
and-ratchet meehamsmj and a shlpper
ried by thesaid supportand operating at one
extreme of the latter’s movement to render
| operative the means for converting recipro-

1 70

sald pawl-

75

cating.into rotary movement of the pattel n-

cylmder | |
The eombnmtlon Gf a Veftlcally and lat-
80

emlly movable  rotary pattern-cylinder;

means for vertically reciprocating said cylin-
der; means for laterally shifting the cylinder
atpredetermined times; normallyinoperative
means. for -converting vertical into rotary
movement of the cylinder;
nected shuttle-box-shifting mechanism; de- .
said shuttle-

box-shifting mechanism: said devices includ-
Ing one or more levers overhanging the cylin-
'der and carried by a support movable longt
| tudinally of the cylinder; means formoving
satd support step by step; and a hinged arm
on the support and having a cam-surface to
| coact with a suitable abutment on the frame
| of the machine, movement of said arm effect-
ing operativeness of the meansfor converting
’1‘6011)106&1]01"‘»7 into mtm"y mm"ement of 13]16 |
pattern-cylinder. |

normally-discon-

viees for rendering operative.

7. The combination of a ver Llcalljf :«;1,11(1 1.[-113-
erally movable rotary pattern -cylinder;
weans for vertically reciprocating said eylin-
der; means for laterally shifting the cylinder
at predetermined times; normally inoperative
means for converting vertical into rotary
movement of the c¢ylinder; normally-discon-
nected shuttle-box-shifting mechanism; de-
vices for rendering operative said shuttle-
box-shifting mechanism said devices includ-
ing one or more abutments overhanging the
cylinder and carried by a support movable
longitudinally ot the cylinderand yieldingly
impelled in one direction; a cam engaging
said support; pawl-and-ratchet mechctmsm
for moving said cam step by step; locking
meeha,nism for retaining the cam 1n its differ-

ent positions; a lever on the movable support

and arranged to be operated by the pattern
devices; and means actuated by said lever
for releasing the said locking mechanism and
d1scounec13111fr the pawl- and-ratchet mechan-
ism for the purpose described.

AMOS LOCKWOOD.
Witnesses:
FRED HAMMOND,
SAMUEL HEY.
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