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To all whom it may coneceri:

Be 1t known that I, GEORGE F. HUTCHINS,
a citizen of the United States, residing at
Worcester, in the county of Worecester and
State of Massachusetts, haveinvented certain
new and useful Impr ovements in Pile-Fabric
Looms, of which the following is a specifica-
tion.

My invention relates to looms, and particu-
larly tolooms for weaving plush or other pile
fabries in which pile-wires are employed and

one wire is inserted and another wire is with- -

drawn from one side of the loom at every
pick. In this class of looms in order that
there may be a clearance or room for the in-
sertionand withdrawal of the pile-wiresabove
referred to the shutitle-box on that end of the

loom from which the wires are operated does

not move with the lay to its extreme forward
position, but only to about its middle posi-
tion on the forward stroke of the lay, and
upon the backward stroke of the lay the
shuttle-box moves back with it to its extreme
backward position. The shuttle-box referred
tois made separate from the layand is mount-
ed on a swinging or rocking frame, which is
connected with the lay and is operated by
independent mechanism, which mechanism
is operated to communicate to the shuttle-
box the desired forward and backward move-
ment at a fixed time relatively to the forward
and backward movement of the lay.

The object of my invention is to improve
tipon the construction of looms of the class
above referred to, and particularly to im-
prove upon the mechanism ordinarily used to
communicate aforward and backward move-
ment to the shuttle-box, as above described.
1t will be understood that as the lay moves
back and forth it has a continunous motion,
the speed of which near the end of its back-
ward stroke and the beginning of its forward
stroke is somewhat less than during the rest
of its stroke. It is necessary that the move-
ment of the swinging frame and the shuttle-
box thereon should conform substantially to

the speed of thelay during the time that they

move with the lay, so that the shuttle-box

will be in proper position to receive and dis-
charge the shuttle.

q

In my improvements the shape of the cams
which move the swinging or rocking frame

carrying the shuttle-box is such and the shaft

on which they are secured is so operated
through a connection tothe lay by the move-
ment of the lay that the movement of the
shuttle-box is properly timed and the speed

regulated relatively to the movement and
epeed of the lay.

In my improvements I preferably employ
two cams fast on a shaft, which shaft is op-
erated from the lay to have a rocking motion
on the forward and backward movement of
the lay. The two cams are located one near
each end or side of the swinging or rocking
frame carrying the shuttle- box and are pr ef—
erably provided with two oppositely-arranged
cam or wiping surfaces on their peripheries,
which engage surfaces on the swinging frame
and communicatetheretoaforward and back-
ward movement. The swinging frame and
shuttle-box move forward with the lay until
it reaches about its middle position or has
completed about one-half of its forward
stroke. The movement of theframeand shut-
tle-box is then arrested and the same remain
stationary until the lay has moved to its ex-
treme forward position and returned to about

-1ts middle position, when the frame and shut-
tle-box are moved back with the lay to 1ts ex-
treme backward position, the shuttle-box be-
'ing in properalinement to receive the shuttle.

By means of properly-shaped cam-surfaces
on the cams which actuate the frame carry-
ing the shuttle-box and the rocking of the
shaft carrying said cams by a connection to
the lay I am enabled to regulate the move-
ment of said frame and box very exactly and
cause them to move backward and forward
with the lay at just the right time, as will be

" hereinafter described.

My invention consists in certain novel fea-
tures of construction of my improvements
above referred to, as will be hereinafter more
fully described.

I have only shown in the drawings suffi-
cient parts of a loom with my improvements
applied thereto to enable those skilled in the
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Referring to the drawings, Figure 1 is a |

front or face view of my improvements look-
ing in the direction of arrow a, Fig. 2. Fig.
2 18 a section on line 2 2, Fig. 1, looking in
the direction of arrow b, same figure. Fig.
3 corresponds to Fig. 2, but shows the lay
and shuttle-box in their rear position. Fig.
4 18 a sectional view on line 4 4, Fig. 1, look-
ing in the direction of arrow b SAMmMe ﬁc'*ure
Iug 5 cmresponds to Fig. 4, but shows the
parts in their opposite p051b10118 KFig. 6
shows a modified construction of the cam
shown in Figs. 2 and 8; and Fig. 7 corresponds
to Kig. 6, but shows the oppomte position of
the cam.

In the accompanying drawings, 1 is a por-
tion of the loom side or frame. 2 isan addi-
tional stand or frame, between which and the
loom side 1 the box-motion mechanism to
which my invention relates is supported.

318 the lay-sword, bolted at its lower end to
the rocker-iron 3', loose on the shaft 4, which
1s mounted in bearings 4’ on the loom side 1
and the frame 2. (See Fig. 1.) At the up-
per part of the lay-sword 3 issecured one end
of the lay 5, between which and the hand-
rail 6 esctends the reed 7 in the usual way.

- T'he shuttle-box 8 is secured on the top
plate 9’ of the rocking or swinging frame 9,
which consists of two uprwhts secured at
their lower ends to the bearings or rocker-
irons 10, loose on the shaft 4.

| Eitendmﬂ' between the loom side 1 and the
frame 2 is the girth 12, having thereon bear-
ings 13, in which is mounted the rock-shaft
15. Fast on the rock-shaft 15 are the dupli-
cate cams 16, to be hereinafter described, one
near each end of said shaft. On one end of
the shaft 15 is fast the arm 27, having a slot
27" therein, A rocking motion is communi-
cated to the shaft 15 on the forward and back-
ward movement of the lay through a roll 28
on a pin 28', fast on the outer side of the lay-
sword 3, (qee Figs. 4 and 5,) traveling in the
slot 27’ in the arm 27.

It will be seen that in the backward and
forward movement of the lay a faster move-
ment will be communicated to the shaft 15
and the cams 16 thereon when the lay is near
its middle position, the roll 28’ on the pin 28

being nearer the inner end of the slot 27’ in |

the arm 27. As the roll 28’ approaches the
outerend of theslot 27 on the backward stroke
of the lay a slower motion is communicated

to the shaft 15 and cams 16, and consequently
the shuttle-box 8.

The lay is operated in the ordinary way

through connector 29, crank 30, and crank-.

shaft 31

T'o the end of the la 9 18 bolted the angle-
iron 22, which has a cuwed slot 22’ therem
(see Flgs 2 and 3,) through which IOOSely
extend the bolts 23 their heads having a
clearance between tne end of-the lay and the
inner side of the angle-iron 22, as shown in
Kig, 1. The other ends of the bolts 23 are

secured in the side extensions 9" on the frame

686,970

9, which have countersunk recesses theleln
to receive the nut 23’ on the bolts 23.

By means of the slotted angle-iron 22, fast
on the end of the lay, and the bolts 23, fast
in the frame 9, the frame 9 and the shuttle-
box 8 thereon are connected with the lay and
held in proper positicn relative thereto and
prevented from getting out of position, and
any end thrust of the shutde box by the 1 in-
coming shuttle is prevented.

The two cams 16, fast on the rock-shatt 15,
which eommunicate motion to the rocking
frame 9 and the shuttle-box 8, are preferably
of the shape shown in Figs. 2 and 3, with op-

| positely-arranged cam or wiping surfaces 16’

and 16’ on their peripheries.
The cam-surfaces 16’ engage the fixed in-

clined surfaces 17 on the upper end of the

rocking frame 9 and act to move back said
frameand the shuttle-box 8, carried thereon,
by the rotation of the shaft 15 during the back-
ward movement ot the lay.

The cam-surface 16" isa curve of constantly-
increasing radius and is so made that as the
cam 16 moves from the position shown in Fig.
2 to the position shown 1n Kig. 3 by the rota-
tion of the shaft 15 the fla,me 9 and shuttle-
box 8 will start to move back at their highest
speed just at thetime the lay reachesabout its
middle positionon its backward stroke, and
the speed of the frame 9 and also the lay will

| then gradually decrease until they reach their

extreme rearmost position with the shuttle-
box in alinement with the lay.

Each of the oppositely-arranged cam-sur-
faces 16" engages an arm 18, pivoted at its
lower end on a pin 19, fast in the side of the
frame 9. 'T'he upper end of each arm 18 has
a side extension 18, to the end of which is
pivoted a pin 20,which extendsintoand iscon-
nected with one end of a spiral spring 21.
The other end of the spring 21 is secured to

a threaded pin 22, which extends loosely
through a hole in an ear 17’ on the inclined
surface 17 and has a nut 23 thereon for ad-
justing the position of said pin 22 to regulate
the tension of the spring 21 and a second nut
24 thereon to hold said nut 23. The spring
21 acts to hold thearm 18 in en gagement with
the cam-surface 16", |

In connection with the arm 18 I may use a
rod 25, sceured at one end in an ear 1§87 on
the arm 18and bearing at its other end against
an ear 17" on the inclined surface 17. The
rod 25 acts to overcome or neutralize the ten-

sion of the spring 21, so that as the cam 16

revolves to move baek the frame 9 and shut-
tle-box 8 by the engagement of the cam-suar-
face 16' with the surface 17 on the frame 9 it
does not have to work against the tension of
the spring 21, said tension acting to hold the
free end-of the rod 25 against the surface 17.

The cam-surface 16" is so shaped that it
acts just the reverse of the cam-surface 16'—
that is, as the cam 16 revolves to move for-
-ward the frame 9 and shuttle-box 8 by the en-

~gagement of the cam-surface 16" with the
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arm 18 from the position shown in Fig.
the position shown in FKig. 2 it moves the
frame 9 and box § with constantly-increasing
speed until they reach their forward posi-
tion, (shown in Fig. 2,) when they stop, and
the lay continues its movement to its extreme
forward position.

It will be understood by those skilled in the

art that if the cams 16 could always be made
of the exact shape to work between two mu-
tually-fixed surfaces then two such mutually-
fixed surfaces could be used, between which
the cams could revolve to act as double or
wiper cams and communicate a positive for-
ward-and-backward motion to the swinging
frame 9 and shuttle-box 3; but as it is al-
most impossible to make the cams of the ex-
act shape and size to work between two fixed
surfaces, owing to some inequality in the
castings, &ec., T employ one fixed surface for
oue of the cam- surfaces to work against and
the other surface substantially fixed with re-
spect to the first surface, but allowed to yield
through the spring attachment 21.

In Flfrs 6 and 7 is shown a modified con-
struction of the cams 16. (Shown in Figs. 2
and 3.) In said Figs. 6 and 7 the cam 32 has

~only one cam-surface 32', which is adapted

to engage the fixed inclined surface 17 on the
swinging frame 9 to move back said frame in
the same manner as the cam-surface 16’ on
the cams 16. A spiral spring 33 is attached
at one end to the cam 52 and at its other end
18 adjustably connected with the surface 17
on the frame 9 in a similar manner, as above
described in connection with the spring 21,
As
the shaft 15 revolves, carrying the cam 32,
Fig. 7, in the direction of the arrow e, the
spring 33 acts to move the frame 9 forward
as the cam-surface 82" travels on the inclined
surface 17 on the frame 9. It will be seen
that with the cam 32, with one cam-face 32/,
Figs. 6 and 7, the frame 9 will be moved back
positively and will be moved forward by the
spring 33, thus dispensing with a double-
faced cam, and a second surface arranged op-
posite the smfaee 17 for the cam to engage.

1t will be understood that the detmls of
construction of myimprovements may be va-
ried, if desired. |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a loom of the class descl ibed, the com-
bination with the lay, a rocking or swinging
frame independent of the lay, a shuttle-box
mounted on said frame and means operable
from the lay for moving said frame and shut-
tle-box with the lay durm part only of its
movement.

2. Inaloom of the class described, the com-
bination with the lay, and a shuttle-box at

3 to |

one end of the lay, mounted on a rocking or

=

swinging frame, and said frame, of means for 65

movingsaid frame and shuttle-box,said means
comprising a cam or cams, engaging surfaces
on the rocking or swinging frame, and fast
on arock-shaft,and said rock-shaft,and means
for operating the same, and a spring con-
nected with the swinging frame, substantially
as shown and described.

3. Inaloom of the class described, the com-
bination with the lay, and a shuttle-box at
one end of the lay, mounted on a rocking or
swinging frame, and said frame, of means for
moving said frame and shuttle-box,said means
comprising a cam or cams having oppositely-
arranged cam-surfaces, engaging surfaces on
the rocking or swinging frame, and fast on a
rock-shaft, and said rock-shaft, and means
for .operating said shaft, substantially as
shown and described.

4. In aloom of the class described, the com-
bination with the lay, and a Shuttle box at
one end of the lay, mounted on a rocking or

‘swinging frame, and said frame, of means for

movin o said frame and shuttle-box,said means
comprising a cam or cams having oppositely-
arranged cam-surfaces, engaging surfaces on
the rocking or swinging frame, one of said
surfaces being fixed, and the other yielding,
and said cams fast on & rock-shaft, and said
rock-shaft,and meansforoperating said shaft,
substautlally as shown and described.

5. Inaloom of the class described, the com-
bination of the lay, a rocking or swinging
frame mounted independently of the lay and
carrying a shuttle-box, a shaft mounted in
the loom-~frame and independent of the lay
for operating the said rocking or swinging
frame,and connections between said shaftand
lay for operating the former from the latter.

6. In aloom of the class described, the com-
bination with the lay, a shuttle-box mounted
independently of the lay, a shaft mounted in
the loom - frame, operable connections be-
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tween the said shaft and lay, and cams on

sald shaft to move the shuttle-box backward
and forward with the lay during a portion of
the movement of the lay.

7. In a loom-frame, the combination with
the lay, a rocking or swing frame mounted
independently of the lay and carrving a shut-
tle-box, a shaft, connections between the
shaft and lay for operating the former from
the latter, a double cam on said shaft having
two cam -surfaces to move the rocking or
swinging frame forward and backward with

the lay during a portlon of the movement of
the lay.

GEORGE F. HUTOH INS.

Witnesgses:
J. C. DEWEY,
M. HaAs, -
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