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IMPROVEMENT IN LOOMS,

The Schedule referred to in these Letters Patent and making part of the same.

To all whom it may concern :

Be it known that I, ROBERT WHITEHILL, of the.
city, county, and St.tte of New York, have invented.

a new and uaeful Impxovemenb in Power-Looms;-and
I do Liereby declare that the following is a full, clear,
amnd exact desey lphon of the same, 1efueuc¢, bem«r had
to the accompanying drawing forming p'ut; of this
Qpeemcn*mu in which— | -

Tigare 1 is a front elevation of a power-loom, hav-
nw tlu, -breast-beam’ and front portion of the frame
1emov«,d to show some.of the working parts.

Tigure 2'is a1ight-hand end view of the same:

Figure 3 is a vertical section of the same, at right
angles to fig. 1, in the plane indicated by the line z «
in the latter. !mme and -showing thie parts on the
right of that pl‘me. ’

l’wuxe 4 is a’ front view of a p'ut of the shutﬂe-
opemtm(r mechadism, on a larger scale than the other
figures. .

“Fi igare
fig. 4

“Similar letters of reference indicate cmrespoudmm

parts in the several hguxes.

This invention relates in part to méans of dIIVIDO'
the lay, the harness, and the- shuttle of a loont; \\Ith
a]tenmtcb -accelerated and retarded velocities, the
velocity of each being retarded at the proper stages
of the operation of the loom- to obtain time for the
working of other parts of the loow, and being aceel-
erated dm ing those stages in the operation’ in wln(h
acceleration Is desirable or per missible.

The invention also relates in part to what is known
as a poutlve shuttle- -notion, and consists i1 novel
means of imparting motion to the shuttle- c‘uner from’
an endless band.

To enable others skilled in the art to make and
use my invention, I will proceed to deser: 1be it with
reference to the drawing.

A A are the ordinary. side frames of the’ loom, and

A’ is an additional side frame provided on the right

mde for the support of some of the driving ge.mng,,
db will be presently described.

B is the lay, arranged to swing in the-usual manner,
Its right-hand puot ais e\tended across the space
between the additional side frame A’ and the adjacent
side frame A, and is extended through the exterior of
the said frame A’ for the. 1u.epnon of gears, which
will be presently deéscribed.

C O are the heddle-frames, hung in the usual man-
ner, and conneeied below with tr eadles D D, ar ranged
in the maungr common to inost luoms. .

I is the uank-shatt, and If is the haxn(,ss cani-
-shaft; both arranged in bearings in the side flames A

A in. th(, usual way, but not dueczly geared tog rethu.r

teat: of the line of the axis of the crank-shaft.

5isa tmnsverse section correspondilw with”

' The cranlks 2 Of the shaft & are connected w1th the
lay by counecting-rods b, as in other power-looms.

The cams ¢ ¢ on the shaft T, for -operatingon the
treadles D D, are or may be of ordinary form.

G is the driving-shaft, wnich is nearly long enough
to be supported and to work in' bearings in the back
parts of the outer side framme A’ and’ of adjacent side
frame A.-

This shaft carries a small spur-gear, H, which gem’s
with a larger one, I, turning loosely on a fixed stud,
d, which is ﬁlmly secured in the lower part of the
side frame A”.

"~ The gear I gears with a ge‘u‘, J; of ‘the same size,
tulnmg ]oosely on a fixed stud, e, which is firmly se-
eured in the outer side frame A’ a short distance gn

The
gear H on the driving-shaft produces the mofion of
the gears I and J, in opposxte dlrectlons but at corre-
pondmg velocities.

The gear J contains & radial slot, f, which receives
the wust_ g of a crank, h, which is st upon the end
of the crank-shaft B, and the direction of ‘which is
coincident with that of the ordinary cmnks n wlnch
connect with the Iay.

“The gear I contains a ladml slot, 4, which Teceives
a crank-pin, 7, secured in a spur-gear, K, which turng
loosely on a fixed stud, &, which is secuxed firmly iy
the right-hand side frame A, 3 little fonvard of the
line of the axis of tli¢ stnd a@

The gear K carries a small spur-gear, L, which.
gears with a spur-géar, M, having twice the numbel
of teeth, on the cdm—shatt F.

The gear J drives the cm,nk-slmft through the
ageney of the slot f and crank-pifi g, above described.
In the revolution of the said’ ciank-pul and ergnk-
shaft, owing to the eccentricity of the axis of the'gear
J and erank-shaft, the said crank-pin working in the
said slot, approaches the center of the wheel J during

“one-half of each revolution, and recedes from it durmw

the other half; and ‘the ‘consequence is, that as the
lay is ‘thrown" forward by-the clanks, its velocity is
gradually aceelerated, and as it is thrown back its
veloeity is gradually Iemlded, and its movement both
back and for th, while it is near its most backward po-
sition, is so' §low that aniple time is afforded for the

passage of the shuttle through'the warp, which takcs
place while'the lay is thrown. back.

The gearr I drives the gear K by means of the slot

¢ and cmnk—pm J, and the gear L, whicly is carried by
K drives the gear M on “the cam- -shaft, and so im-
parts mtary motion to the said shaft, such rotary
urotion being: alternately accelerated durmfr one-half
and’ retarded during the other balf of each 1ev01utlon '
ot ‘the gears I and K by the’ pm Js wmkmg in the slot -
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4 from ‘and toward the center of the gear I, owing to
the eccentricity of the axis of the gears I anil K.

As the cam-shaft makes two revolutions for every
one-of the gear I, the acceleration and retardation of
the velocity takes place twice during each revolution.

The slot i and: pin j are so arranged with respect
‘to the crank-wiist g;and slot'f in the -gear J, which
drives the crank-shaft, that the acceleration of the
veloeity of the cam-shaft commences just after the
lay has commenced moving back, and while the ve-
locity of the latter is being retarded, and that the
. retarvdation of the velocity of the- cam-shaft com-
. mences just after the lay has commenced moving for-
ward; and the cams ¢ ¢ are so arranged with respech
to the crank-pin 7 and slot 4, tnat the velocity of the
cam-shaft is at the minimum at the time the harness
is crossing the shed of the warp, and that the shed
opens gradually and with an increasing velocity.

The above-described system of gearing for driving
the crank-shaft, and through it. the lay, and for driv-
ing the cam-shaft also with alternately accelerated
and -retarded velocities, is applicable toall kinds of
power-looms, whether the shustle is actuated by
pickers or by a carrier, with what is, termed a “posi-
tive motion.” ‘

Wheén pickers are used for driving the shuttle, and
the picker-staves are diiven "by the crank-shaft, a
properly-timed accelerated and retarded velocity of
the picker motion is obtained by the same eccentric
slot and pin-connection f g which is applied to the
crank-shatt for driving the lay; and a similarly-accel-
erated and retarded motion of the shuttle-carrier,
properly timed, may also be obtained through dun ec-
eentric - slot and pin-connection, similar to f g or i j,

in a loom with a positive shuttle-motion, as will' be

presently described. ) :

N is an endless band arranged parallel with the
lay-sole upon two pulleys ' #), cariied by brackets w
w, attached to the front of the lay near the eud thereof
for the purpose of driving the shuttle with a positive
motion. o

The pulley ', near the right hand of the lay, has
attached to it a bevel-gear, o, which gears with a
bevel-gear, p; fast on a shaft, P, the upper end of
which works in a bearing under aund attached to the
sole of the lay, and the lower end of which works in a
box, 8, secured firmly on the end of the pivot @ of the
lay. This shaft rocks with the lay. ‘

On its lower part there is secured a bevel-gear, ¢,
which gears with a bevel-gear, r, which is fast on a
gleeve, Q, which turns loosely on the pivot @ of the
lay. '

To this sleeve there is attached a spur-gear, s, whicll
‘gears with the gear K, before described, as-employed
for driving the cami-shaft. . ' :

- This gear K gives rotary motion to the gear s and
to the bevel-gear r, attached to the same sleeve, @,
and, by means of the latter gear, gives rotary motion
to the shaft P, and thus, by means of the bavel-gears
p and o, gives motion to the right-hand pulley %, and

~'so gives constant motion to the endless band N.
~ The several gears-above described are so propor-
" tioned that the endless band makes & cbmplete circuit
round the two pulleys %’ #" during two revolutions of
the gear K, and, consequently, during two revolutions
of the crank-shaft and two beats of the lay; and hence
the motion of the said band is, owing to the action of
the slot 4 and crank-pin j, twice accelerated and twice
.retarded during each circuit. L

T is.a shuttle-carrier, arranged to work in a snitable

way or track upon the lay for the purpose of . giving
‘motion to the shuttle, This carrier may be like that
used in other looms having a positive shuttlé-motion,

or of other construction suitable for- carrying the-

shuttle through the warp withoutitself passing through.
This shuttle-carricr is attached to the endless band

Tay is thrown back.

N by means of the driver, the construction of which
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avill be best understood by reference to figs. 4 and 5,
wliere it is represented on a larger scale.

Phis driver consists of two plates, ¢ und w, pivoted
together by a pivot, 2.

e plate ¢ is rigidiy connected with the shuttle-

carrier I, and projects over the front of the lay be-

tween it and the endless band N.

The plate u, whicl is sitnated in front of ¢, is hook-,
shaped in its transverse section, as shown in fig.’s, in
order fo enable it to pass the flanges of the pulleys »’
7, and is arched, as shiown in fig. 4, to conform to the
peripheries of the said pulleys. 1t is connected se-
curely with the band by rivets or by any suitable clasp.
- Mhe pivot z, connecting the plates ¢ and 1, Is situ-
ated opposite the center of the opening of the baud or
in a plane passing divectly through the axis of the two
puileys 2" o\, : c

The plate « moves roand the pulleys and from one
to the other with the band, and whether the part of

“the band to which it is attached is aboveor below the

pulieys, it carties the plate ¢ and shuttle-carrier along
with it across the loom; the movement being in-one
direction while the said plate ¢-is above the pulleys, as
shown in dotted ontline in fig. 4, and in the other di-
rection while it is Lelow the said pulleys, as shown in’
full vutling in the same figure, and hence every com-
plete cireuit of the band carries the shuttle back and
forth across the loom. ' ' .

The movemint of the carrier is entirely suspeniled
at-each end of its traverse of the lay while the plate £
is passing around either pulley, the pivot » being ab
thas time opposite the axis of vne of the pulleys n".

The pulleys »' 2" should have their peripheries so
constructed, or such other provision should be made,
as to prevent the band N from slipping, as it.is obvi-

ous that the carrier £« must occupy a proper-relation |

to the driving-gearing to,insure a properly-timed- ac-
tion of the shuttle, and to make certain that the ac-
celeration and retardation, before spoken of; of "tlie

tnovement of the band should take plave at tle proper

stages of its action.

The plate ¢ should pass the pulleys at the time the
band is moving at the slowest velocity, and when the
lay is-in -its most forward position; and the carrier
should. be moving at its highest velocity when it is
opposite the center of the loom and carrying theshnt-

tle through thie center of the warp, at which thns the. .
The shuttle will then coinmenee
its motion slowly and-have its velocity gradaly in- . :
creased to the maximuin as it approaches the center
of the wwrp, and then diminished toward the end of

its movement. This. gradually accelerated and re-
tarded movement of the band enables the shuttle to
be starbed and stopped easily, and yet to pass with
great velocity and in a short time thropgh a broad

_warp, and this with the total suspension of,theé motion
of the carrier, which takes place while the plate s

passing the pulleys, obviate the necessity of -making
the lay so much longer than the width of the warp as
would otherwise be necessary..

This shuttle-operating mechanism may be simplified
by so arranging the shaft P and providing a pulley
upon its upper:end and a eorresponding palley at the

“other end of the lay, that the band N may, ran upon
the said pulleys.

This will dispense with the bevel-
gears o p.  The planes of motion of the band will then
be horizontal instead of* vertical. -

Instead of having the plates ¢ w of the shuttle-car-

rier ‘permanently pivoted together, they -may be con-
nected by a pin in one éntering an open-ended slog in
the other. ]
detachiment of the shuttle-carrier, and for the use of
two or more carviers and shuttles, enabling a shnttle
and its earrier to be left ab either end of the lomm,
Wiiat I ¢laim as 'my invention, and desive to secure
by Letters. Patent, is— -
1, The gears I K, baving the slot and pin-connec-

This will provide for the instantaneons:

berds
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tion, and arranged on different axes, in combination,
substantially as described, with the shuttle and treadle-
operating mechanism. .

2. The combination, with the crank-shaft for oper-
ating the lay, of the slotted gear J, arranged in rela-
“tion to said shaft, and engaging thé pin ¢, as and for
the purpose described. L L

3. The combination of the gears I, J, K, L, and M,
and their slot and pin-connection f gand 4y, with the
crank-shaft I8 and eam-shaft F, substauntially as herein
described. . L
4. The endless shuttle-driving band, attachied to the
lay and driven throngh a shaft, P, which is aftached

to and.oscillates with the-lay, and which gears with”

a sleeve, Q, on one of the pivots @, on which the lay
swings, substantially as herein specified.
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5. The shuttle-driver, consisting of a plate or piece,
1, attached to the shuttle-carrier, a plate-or piece, ¥,
attached to the endless band carried by the lay, and a
connecting-pin or pivoet, 2, the whole combined ‘and
arranged to operate substantially as herein specified.

6. The combination of the gearing for operating the
shuttle-driving band with the mechanism for driving
the other parts .of the loom by meais of a slot and
pin-connection, substantially as described, whereby the
said band is made to move with an alternately-accel-
erated and retarded velocity, as and for the purpose
lierein specified. .
ROBERT WHITEHILL.

Witnesses:
Frep. HAYNES,
Hexnry PALMER.




