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3 5 groove in the top of the shuttle.
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To all whom %73 ma&y COTCeTTY:

- Be it known that I, Epmunp H. GRAHA‘\J 4
~ citizen of the United States residing at Bidde-
ford, in the county of Ymk and State of

5 Mame have invented certain new and useful
Improvements in Positive Shuttle-Motions for
Looms, and I do hereby declare the follow-

ing to be a full, clear, and exact description

of the mventlon such as will enable others
10 skilled in the art to which it appmtmns to
- make and use the same.

My invention relates to p051131ve 511uttle-mo—
tions for looms; and it is designed particu-
~ larly as a modlﬁcatlon or 1mp1ovement of the

15 loom shown and described in another patent,
No. 466,851, granted to me January 12, 1892.
1he principal object of the mvenmon s to
provide means by which the shuttle as it
moves back and forth within the shed of the
20 warp will pass easily over the warp- threads
~which are above and below it.

In my present invention the shuttle is held

between two guide-rails, one above and one
~ below. In the upper rail is a row of pins
25 which enter a groove in the top of theshuttle
as the latter is drawn back and forth. The

shuttle is mounted on rolls which travel on

the flat suﬂface of the lower rail, and it is
guided or held in place by spm-wheels, whiclt |

30 run in a groove and which pass easily over
- thewarp- th1 eads of thelower shed. The warp-
threads of the upper shed are entirely above
~the shuttle, the upper row of pins reaching
down through the warp and entering the
The Shuttle
is moved by a traveler, which runs in a gr oove

in the front of thelay, this traveler bemﬂ‘ con-

nected with an endless band or chain by. an
arrangement of links, which allows of the
40 n*reatest possible amount of dead motion at
the end of each beat, all of which will be here-
inafter fully described and pointed out.
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| section taken at x & of--Fig. 1.

wheels 1% pivoted at the rear of the shuttle.

_ Fig. 4 1s a par-
tial cross-section taken at ¢ o of Fig. 1, and 5o
Fig. 5 is a detail section through bolt d*; and
FFig. 6.is a detail section on z z, Fig. 2, show-
ing the construction of the extensible link
whlch connects the endless bmld'with the
traveler.

A represents the frame ol' the loom, B the
lay-swords, and C the lay proper. I shall here- _
inafter designate it as the “lower rail ” of the
lay. Above the lower rail C is an upper rail
D,supported by standardscc¢’ateach end,and 6o
a standard U, located at the ends of the lay
proper. The threads of the warp run be-
tween the rails C and D and through the reed
E, which-is secured in its usual pos1t10n ) .

Fis the shuttle, which runs between thetwo 65
rails and is trmded by them above and below.
The top of the shuttle is guided by means of
a row of pins d, which pr OJeet from the under
side of the upper rail. In thetop of the shut-
tle is a groove f”,
the shuttle moves along. At the ends of the
lay the pins are replaeed as herein shown, by
guides d’ and @2 liaving on their lower edwes
tongues d* These tongues are duectly in
hne with the row of pins, and hence in posi- 75
tion to enter the groove of the shuttle. o

The guide d? is- eonsm ucted in such a way
as to a;dmit, of the removal of the shuttle.
One end of the guide is pivoted at d’, while
the other end is secured in place by meansof 8o
a bolt d°’. The shuttle F is mounted on rolls |
f,-by which it is supported on the upper sur-
face of the-lower rail. The roll fis of con-
siderable width, and one edge only rests on
the rail, the front portion p10360t1n0‘ out in &5
front of the face of the rail. The shuttle is
steadied asto its lower part by means of spur-
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These spur-wheels run in a groove £, Fig. 3,

| which is formed in the top of the lower rail 0C

- I have illustrated my invention in the ac-

~ companymﬂ* drawings, in which— |
Figure 1 is a front view of the lay with the

flont part of the loom cut away. Fig. 2is a

plan or top view of the same, showmn' one end

of the lay only. Fig. 318 an enlarwed CTOSS-

near its forward edge. - The ends of the teeth
of the spur-wheel clo not touch the bottom of
the groove h, and consequently do not take
any of the wew‘ht of the shuttle, that being
taken by the rolls f. The spur-wheels smnply 03
act as ﬂ'uldes to keep it in p051t10n laterally.

in which the pins enter as 70
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- I represents the cop in place on the shuttle- |
spindle, which is secured to the shuttle in

any’ suitable manner and needs no. special
description. Motion is imparted to the shut-
tle by means of a traveler G. As here shown,
the _t-ra,veler is constructed with a dovetailed
projection on its rear portion, which runs in
suitable grooves g, formed in the lower rail,
Fig. 3. It has plates ¢® at each end secured
to its front face, and to these plates are piv-
oted rolls ¢’, one at each end. The rolls ¢’
are located directly beneath the rolls fand at
one side thereof, so that they are in loose con-
tact, the rolls of the shuttle being between
the rolls of the traveler. Motion is thus im-
parted from the traveler to the shuttle by con-
tact with one or the other of the rolls, accord-

~1ng to the direction in which the traveler is

20

going. Motion is imparted to the traveler by

means of a link J, pivoted by one end to a
Jug 7, which is secured to the traveler and
projects downward from its under side. The
opposite end of the link is connected with

~an endless band L, running over sprocket-
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K and K.

wheels £ and %/, placed horizontally at each
end of the lay. The link -J'is not here shown
to be pivoted directly to the band, but it is
pivoted to an extensible bar, here shown as
formed In two parls » and 7/, so connected
that they will slide on each other and shorten

~or lengthen, according as the ends approach

or recede. The ends of the bar are pivoted
to lugs ¢ and 73 secured to the band I,
and the end of the link J is pivoted to one of
the parts of the extensible bar. It will be

- seen that the effect on the shuttle of this ar-

rangement of links will be to prevent its go-

ing so far as it would if the link was pivoted
directly to the band, and during the time

which would be taken in traveling the extra
distance theshuttle is at rest. The reversing
of the shuttle is thus more gradually accom-
plished than it otherwise would be.

- The band I,which I use as a substitute for
a sprocket-chain, has holes /2, which fit over

pins p in the peripheryof the sprocket-wheels

diate between the sprocket-wheels, serve to
tighten the band and keep it in place. These
pulleys are joined to a bracket ¢,secured to a
cross-bar N, extending from one lay-sword to
the other. The sprocket-wheel K’ is an idler

and is journaled on a bracket %/, attached to |

the sword of the lay, and the wheel K is se-

cured onto the upper end of an upright shaft
k,the shaft being supported by a bracket C2. |

The lower end of the shaft revolves in a step
or bearing &°, and in the same bearing runs
the end of a horizontal shaft k% A gear A®on
the end of ‘the shaft £° drives the gear %* on
the lower end of the shaft k. On the shaft k°

isalso asprocket-wheel k%, connected by means

~ of a sprocket-chain [ with another sprocket-

- wheel I on the cam-shaft *,only a portion of |

Guide-pulleys T, placed interme-

which is shown. It will be seen that the shaft 65

I takes its motion from the cam-shaft. S

represents one of the pitmen which operate

the lay. |

The operation of my device will be readily .

understood from its construction. The trav-
eler is reciprocated by the link J, which passes
around with the band I, the motion of the
traveler being suspended for a considerable

‘time at the end of the stroke, while the ex-

tensible bar » 7’ passes around the sprocket-
wheel, as previously shown.
the too-sudden reversing of the motion and
enables the loom to run with greater speed.
The motioxn of the traveler is imparted to the
shuttle, as described, and the latter passes
back and forth through the shed of the warp.
The upper threads W, Fig. 3, are lifted above

the top of the shuttle, the pins d extending
“down between them to steady the shuttle,and
the lower threads lay flat on the top of the

lower railand arerun over by the rolls f, which
do not tend to disturb them. Thespur-wheels
£2 also run over the lower warp-threads; but
the spurs pass readily between the threads
and into the groove h. |

I claim— |
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1. In a positive shuttle-motion for looms,

‘the combination, with the lay, of two rails at-

tached thereto, one above the other, pins in
the upper rail, the lower rail being provided
with a groove, of a shuttle adapted to recip-
rocate between said rails, having a groove 1n
its upper side adapted to receive said pins,
spur-wheels journaled in bearings attached
to said shuttle and adapted to run in the
oroove of the lower rail, a reciprocating trav-
eler for driving said shuttle, having anti-frie-
tion driving-rolls and anti-friction rolls on

i said shuttle in loose contact with the rolls of

said traveler, and means for operating sald
traveler, substantially as described.

2. In a positive shuttle-motion for looms,
the combination of a pair of rails between
which the warp extends, with a shuttle recip-
rocating between and guided by sald rails,
one of said rails having a groove, and spur-
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wheels pivoted to said shuttle and running

in said groove, substantially as shown.

3. In a positive shuttle-motion for looms,

the combination, with a pairof rails,oneabove
the other, the lower being provided with a
oroove,of a shuttle reciprocating between said
rails and guided by them,spur-wheels pivoted
to said shuttle and adapted to run in said
groove, anti-friction rolls pivoted to said shut-
tle and resting on the top of the lower rail and

| extending out in front of said rail, a recipro-

cating traveler, and guides for supporting the
same attached to the front of said lower rail
and having pivoted thereto anti-friction driv-
ing-rolls which come in loose contact with the
rolls on said shuttle, substantially as shown.

4, In a positive shuttle-motion for looms,
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- the combination, with the lay, of a reecipro-
cating traveler, guidesforsupporting the same
attached to the lay, a sprocket-wheel at each
end of the lay, shafts to which said sprocket-
wheels are secured means for rotating said

sprocket - wheels, a sprocket-chain passing |
~over said sprocket-wheels, an extensible bar

pivoted at each end to the sprocket-chain,

and a link pivoted to one of the parts of sald |

eztensﬂole bar a,nd to the S&ld tmvelm sub- 10
stantially as shown. ~ |

In testimony whereof I affix my sm'n&turne in
presence of two witnesses. | -

EDWIUND H. GRAHAM

Wltnesses

GEO. R. 'ANDREWS
J E. ETCHELLS -
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