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~ UNITep STATES

PATENT OFFICE.

GEORGE CROMPTON, OF WORCESTER,. MASSACHUS‘ETTS.

LOOM.

SPECIFICATION forming part of Letters Patent No. 240,009, dated April 12, 1861,
' Applidation filed July 10, 1880, (No modeL) -

To all whom it may concern :

Be it-known that I, GEORGE CROMPTON, of
Worcester; county of Worcester, State of Mas-
sachusetts, have invented an Improvement in
Looms, of which the following deseription, in
connection with the accompanying drawings,
forming a part thereof, is a specification.

I the fancy-loom herein represented, con-

taining myimprovements, I émploy well-known -

upright- heddle - levers, ‘notched at bottom
and top to permit adjustment of the harness:
frame cording ; but I provide the said levers
with peculiar slots to receive rolls mounted on
carriers, with which are jointed the jacksof the
shed-forming mechanism, the said jacks being
forked and having each of their arms provided
with a series of rack-teeth, the teeth of either
arm of the jack, the latter under the- control
of the' pattern-chain, being made to engage

either the upper or lower side of the rotating
toothed or fluted. cylinder, which co-operates:

with the rack-teeth of the jacks and serves
the purpose of both an elevator and depressor.
Two of the jacks of the series of jacks actu-
ated by the said fluted cylinder have therolls

of their carriers entered within slots made ‘at-

the ends of two shuttle-box-moving levers.
One of ‘these levers has attached to it a chain
extended to the box-rod of a series of four shut-
tle-boxes, while the other leverhasupon its end
a sheave,over which the said c¢hain is passed,
the movement ‘of the two levers-in one or the
other direction acting upon the said chain and
enabling any one of the series of four shuttle-
boxes to be brought by one movement into
position at the level of the race of the. lay.
The slots'in these heddle and shuttle-box le-
vers:are 80 shaped as to enable the said levers
to be:locked and held in both their extreme
positions, while the racks of the jack are dis-
engaged from the toothed ecylinder and the
shed is held open.

The devices operative to move the shuttle-
boxes ‘and form sheds and to move the pattern-
chains for the shedding and shuttle-box mech-
anisms are operated from the crank or lay
shaft-of the looms through an independent
shedding-shaft, which, when desired, may be
unclutehed from the lay orerank shaft, and be
turned by hand to move the shedding and

shuttle-box mechanisms and find a mispick or
correct any faults in weaving without moving
the lay.

Figure 1isa partial front elevation of a suffi-
cient portion of my improved loom to represent
the harnessoperating or sheddingmeehanism,a
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part of the loom-frame being: broken away.

Fig. 2 is aright-hand-end view of myimproved
loom. - Fig. 3 is arear-side elevation of Fig.2;
Fig. 4, a detail in side elévation, representing
apattern chain or surfaceand one of the doable-
racked jacks and carriers to be moved by the

jacks, such as I employ to operate both the:

upright' heddle-levers and the drop-shuttle-
box'levers; and Fig. 5 is a partial top or plan
viewof Fig. 3,it showing the jacks and the car-
riers for moving the upright heddle:-levers and
the shuttle-box levers of Fig. 3,

The frame-work A of the loom, the lay A/,
and series of shuttle-boxes B are and may be
of any usual construection. .

The upright-heddle-levers B, having their
fulera on therod B, are of usual construction,
and-will be-conuected by cording in the usual
manner with - harness-frames, such as  illus-
trated-in. United States Tetters Patent No.
177,323, May 16, 1876, granted to me. Each
heddle-lever, near its upper end, is provided
with an irregular slot, R, composed of an in-
clined central portion having reversed notches
x-#' atits end, the acting surfaces of thenotches
beyond the corners 2 8 being concentric with
the pivots P of the carriers O, each carrier
having a roll, Q, or stud to enter one of the
slots'in one of the heddle or shuttle-box le-
vers.

The heddles of the harness-frames, when
the shed is held open, greatly strain the warp-
threads, and the latter, having always a tend-
ency to -return to the level from which the
were moved, alwaysexert on the heddle-levers
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a pull which tends to bring ‘them all into the

same central line with the warps in the same
plane.. Consequently,inan open-shedloomitis
especially necessary to provide means to lock
theheddle-leversin place whenmovedinto each
of their extreme positions, the shed being then
fully open to thus prevent the strain-of the
warps in the heddle-eyes from moving the le-
vers; and, further, locking the heddle-leversis
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especially desirable and necessary in aloom of
theclassherein shown, where the toothed racks
run out of gear with the fluted eylinder.

To lock the heddle-levers I have shaped the
slots R as shown, and have so pivoted the
carriers O between the jacks and heddle-levers,
and with such relation thereto that when the
tops of the levers B/ are moved into position
nearest the loom-frame the rolls @ on the car-
riers will fall into the notches 2’ below the cor-
ners 3 and lock the heddle-levers, for the part
of the slot then occupied by the voll and that
part of the heddle - lever in contact with the
toll is concentric with the axis of the carrier O.
A heddle-lever in this position is subjected to
the strain of the warp in the harness-frames
then depressed. When the lieddle-levers B/
have their tops moved fully away from the
loom, as shown by the first lever of the series
in F1g 1, the roll Q in its slot B will rest in
the notcha:‘mbove and at the rear of the shoul-
der 2, and as that part of the lever against
whlch the said roll then bears is concentric
with the axis of the carrier O, upon whieh the
said roll is mounted, strain 011 the lever B’ by
the elevated portlons of the warp will be coun-
teracted by the said roll. Ineither of the two
positions referred to, as soon as the carriers O
are moved the rolls qulckly leave the notches x
or #/ and commence to act against the inclined
or long sides of the slots R, “which are not con-
centric with the axes of the carriers, and move

the said levers in one or the other direction.
Each double-racked jack n is connected with
a carrier by a pivot, 9, located. substantially
in the horizontal plane occupied by the teeth
of its lowermost toothed arm. When theteeth
of the jack-moving toothed cylinder L (to be

_referred to) engage the teeth of the upper arm
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of a forked jack, connected with its carrier at
9, below the center line of the forked jack, as
described, the teeth of the said upper arm, ow-

ing to the loc'mon of the said pivot y,as shown
and described, are drawn down closely into
mesh with the teeth of the toothed cylinder,
the degree of the force holding the teeth of the
said upper arm of the jack into mesh with the
teeth of the said cylinder increasing or de-
creasing as the resistance offered by the hed-
dle-lever and its eonnected carrier is more or
less. As the cylinder L moves the jack en-
gaged with it toward the right, the pressure
between the rack and cylinder teeth is in-
creased, for the pivot 4 is brought nearer and
nearer to a point directly under the axis of the
said eylinder. Were the pivot ylocated ator
near the center line between the two racks of

"the jacks, and in a.horizontal line drawn sub-

stantially through the axis of the toothed cyl-
inder, as in the United States patent to Green-
halgh, No. 9,377, November 2,1852, then this
forcmw tooethe1 of the rack and cyhndel would
not take place

The teeth of the lower arms of the jacks are
held up firmly in contact with the toothed cyl-
inder by means of the fingers u, (see Figs. 1
and 2, similar to finger «?in Kig. 4,) which are

interposed between the said arms and the rolls
or projections of the pattern-chain or eylinder
‘W2, The weight of the jacks is sufficient to
insure the positive engagement with the teeth
of the toothed cylmder of the teeth of the up-
per arms of the jacks when the latter are low-
ered into and kept in contact with the teeth
of the toothed cylinder. One or more teeth
are omitted from each series of rack-teeth. In
the upper arm one or more teeth are omitted
at the outer end of the row of teeth, but in the
lower arm the teeth are omitted from the inner
end of the row of teeth.

The toothed cylinder I has one or more of
its teeth removed at points diamefrically op-
posite, as shown in Fig. 1. By reason of these
spaces or untoothed parts of the cylinder, and
the untoothed portions of theracks of the jacks
at the ends of their chase, I am enabled to in-
sure accurate meshing of the teeth of the jacks
with the teeth of the eylinder, and when the
jacks arrive at either of their extreme posi-
tions the racks or the teeth of the arms of
the jacks run out of gear with the fluted cyl-
inder, and remain out of gear until the pattern-
chain again indicates that a jack so held out
of engagement should be put into engagement
with the toothed eylinder. The solitary teeth
at the ends of the racks of the jacks are not
herein claimed, as they are described in my
applieation filed June 7, 1880.

The rolls Q of the carriers lock and hold the
levers after the racks of the jacks run out of
mesh with the teeth of the cylinder L. As the
double-racked jacks are moved horizontally in
one or the other direction they move the car-
riers O and cause the rolls  thereon, then in
the slots R, to vibrate the heddle-levers B’ in
one or the other direction, according to the
direction of movement of the jacks and of the
said rolls Q in said slots.

The toothed eylinder I and its shaft is ro-
tated in the following manner: The crank or
lay operating shaft D has upon its end a bevel-
pinion, G, which engages a bevel-pinion, I, at

the lower end of an upwardly-inclined two-

part shaft, I I'?, provided between its ends
with a (,lutoh the said shaft and cluteh and
the parts for disconnecting the clutch being
substantially as in United States Patent No.
176,113, April 11,1876, At its upper end this
shaft [‘ has a bevel wheel, H?, that engages
and rotates a bevel-wheel, H on a hom?ontal
shaft, G, having at one end a pinion, I, which
engages a pinion, J, fixed upon the Outer end
of the shaft K, which has secured to it the
toothed cylinder L. This toothed cylinder L
is of sufficient length to be embraced by the
forked parts of all the double - racked jacks
which operate the heddle-levers. The shaft
G, driven positively, as-deseribed, makes one
revolution for each revolution of the crank-
shaft D and beat of thelay. Rach rotation of
shaft G causes the wheel S thereon, having
one tooth, (see Fig. 1,) to engage fhe star-
wheel T and move 1t and the shaft ¢, which
carries the pattern-chain W? one- seventh ofa
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revolution, each one-seventh revolution of the
said star-wheel T bringing a new bar of the
pattern-chain immediately under the series of
fingers u, upon ‘which the lower arms of the
double-racked jacks rest. Those jacks: the
upper arms of which are in contact with the
teeth of the toothed cylinder will be moved
horizontally in one direction, while those jacks
which have their toothed lower arms in con-

tact with the said cylinder will be moved in
the opposite direction.

The mechanism thus far described is for op-
erating the heddle-levers. The shaft K, upon
which is fixed the fluted cylinder L, has also
secured upon it a shorter toothed cy hndel X,
which receives above and below it the double
racked jacks Z of the shuttle-box mechanism,
they being justlike the jacksn. Each of these
Jacks Z is connected with one of two carriers,
v, they having their fulera at P, in line with
the fulera of the earriers O.. Each carrier v
has a roll or stud, @, like roll Q, which is en-
tered within a slot b, of one of the pair of
shuttle-box-moving levers ¢c/. The slots b of
the shuttle-box Ievels having their fulera at
¢® are shaped just like the slots R 2z« in the
heddle-levers B, and for a like purpose. The
short arm of the lever ¢, which I will call the
“ primary lever,” has connected with it at d
the end of the shuftle-box chain or connector
d?. Thé said chain is passed about a sheave,
J, on a stationary stud, 2, and thence about a
sheave, e, carried by the short arm of the sec-
ondary shuttle-box lever ¢/, and from this
sheave the said chain is passed under a sheave,
g, over sheave h at the loom side, thence under
a sheave, ¢, near the pivotal point of the lay
A’, thence up and over a sheave, j, supported
at the under side of the race-beam of the lay,
after which the said chain is connected, in the
usual manner, with the sleeve j% on the shut-
tle-box rod p, the said chain moving the said
shuttle-box rod and the series of four shuttle-
boxes attached to it at its upper end, allin the
usual manner.

Assuming the parts to be as represented in
Fig. 3, if the secondary lever ¢/ is moved into
the position designated by the primary lever
¢, it will lift the roll ¢ and draw up the chain
d far enough to move the shuttle-boxes a dis-
tance of two cells. Simultaneously with this
movement of the primary lever, if the second-
ary leveris moved toward the right the shut-
tle-boxes would Le moved over a space equal
to ome cell. If both the shattle-box leversec’
are in line and both be moved togetherin the
same direction the shuttle-boxes willbe moved
for a distance equal to three cells.

‘With two levers, ¢
tle-boxes, I am enabled to work them in uni-
son in one or the other direction, or in oppo-

" sition, and thus moved bring zmy one of four
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boxes in weaving position. L am aware that

three shuttle-boxes have been moved by two
cams of different lengths. turned by racked
Jjacks, each cam operating on the same shoe or
plate; but with such cams and shoe it would

¢ ¢, for actnating the shut-

be impossible to command any one of four
boxes at will.

The pattern-chain W, for determining the
movement of the shuttle- boxes, is carried upon
a cylinder of usual construction attached to
the same shaft which operates the pattern-
chain of the shedding mechanism.

The fingers mtelposed between the forked
Jjacks Z and theé pattern-chain W for tho shut-
tle-boxes are marked w2

The two-part shaft F F2, having the clutch
m? n? and operative parts tor it, as before re-
ferred to, has upon it a bevel- gear, M, which
meshes with a bevel-gear, M/, at the eud of a
short hand-shaft, P, provided with a hand-
wheel, {. The cluteh part m? feathered, as
usual, to slide longitudinally on the upper part

of the shaft I, having been lifted from its en-.

gagement with the part »* of the cluteh fixed
to the lower part, F?, of the shedding-shaft
by the handle #, shaft s, and finger or fork f,
the upper end, F, of the shedding-shaft and
its connected p‘u‘ts may be tmned while the
lay and crank-shaft are at rest. The lower
end of the part F of the shedding-shatt is en-
tered loosely in a hole made at the center of
the part #? of the cluteh m? %%, in line with the
part ¥? of the shedding-shaft, the said clatch
part thus serving as a bearing for the lower

eud of the part T,

Byrotating the upper portion, ¥, of theshed-
ding-shaft and its connected shafts by the said
hand-wheel I am enabled to turn the toothed
cylinders L and X forward and tarn in unison
with them the two pattern - chains W W2 and
make-sheds and move the shuttle-boxes with-
out moving the lay. This provision enables
the operator to easily correct imperfections in
the weaving or to_take out a mispick. The
shuttle-box levers ¢ ¢’ are herein shown as hav-
ing short arms of the same length; but these
arms may be of different lengths.

If desired, I might omit the chain d?, and in-
stead connect the levers ¢ ¢’ directly with links
¢ f, such as shown in Figs.-5 and 6 of United
States Patent No. 209,714, November 5, 1873,
or I may join the said levers directly with the
lower ends of connecting-rods, such as shown
by the letter d° in Fig.5 of the United States
Patent No. 230,243, July 20, 1880.

T am aware that a series of three-armed hed-
dle-levers have been vibrated about their fulera
by means of toothed segments provided with
slots and flanges, and actuated by jacks pro-
vided attheirrearends with racks to engage the
said segments, as in United States Patent No.
134,572,

I am aware that it has been proposed to emn-
ploy a belt to drive the shaft of a toothed cyl-
inder to engage and slide double-racked jacks
and cause them to rotate pinions and eccen-
tries to turn heddle-levers; but in this, my
loom, the heddle - levers, slotted as described,
are moved - by rollers counected with carriers
jointed to the jacks, and the movement of the
toothed eylinder is made positive by gearing
on the shedding-shaft.
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I claim— :

1. In combination, a series of heddle-levers,
slotted as described, a series of pivoted car-
riers provided with rollers or studs to enter the
said slots, a series of double-racked jacks con-
nected therewith, a toothed cylinder to move
the said double-racked jacks in one and then
in an opposite direction, and a pattern chain
or surface,and means to move both the toothed
cylinder and pattern chain or surface, co-op-
erating to determine the formation of sheds-in
the warp, substantially as described.

2. A series of double-racked forked jacks,
means to move them, and a series of heddle-
levers, combined with a series of intermediate
carriers connected directly with and to move
the heddle-levers, and a pattern chain or sur-
face,and means to moveit, the said jacks being
pivoted directly to the said carriers below the
horizontal center line of the toothed eylinder,
as described, and substantially in the horizon-
tal plane occupied by the lower arms of the
double-racked jacks, whereby the upper arms
of the double-racked jacks are drawn down
into engagement with the teeth of the toothed
cylinder, moving them, substantially as de-
scribed.

3. In combination, a rotating toothed cylin-
der and shattle-box pattern chain or surface,
means to operate them, two double-racked
jacks,two shuttle-box leversprovided with an-

240,509

gular slots, as deseribed, two carriers actuated
by said jacks and provided with rolls to-enter
the angular slots in and move the shuttle-box
levers and hold them in their extreme posi-
tions of movement, and a series of four shut-
tle-boxes and intermediate connections, sub-
stantially as described, between the shuttle-
boxes and the two shuttle-box levers, whereby
any one of a series of four shuttle-boxes may

.be instantly brought opposite the lay, as set

forth.

4. As a means for operating a series of at
least four shuttle-boxes, a rotating toothed cyl-
inder, and shuttle - box pattern chain or sur-
face, and means to operate them, two double-
racked jacks directly engaged by the said cyl-
inder, two shuttle-box levers, and means to
place them in operative connection with the
Jjacks, and a series of four shuttle-boxes, and
intermediate connections, substantially as de-
seribed, between the shuttle-boxes and the two
shuttle-box levers, whereby any one of the se-
ries of four shuttle - boxes may be instantly
brought opposite the lay, as set forth.

In testimony whereof I have signed my name
to this specification in the presence of two
subseribing witnesses.

GEORGE CROMPTON.

Witnesses :

J. B. SYME,.
J. A. WARE.
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