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UNITED STATES

Patented February 14, 1905,

PATENT OFFICE.

FRED LACEY, OF VALLEYFIELD, CANADA.

SHEDDING MECHANISM FOR LOOMS. |

SPECIFICATION forming part of Letters Patent No. 782,570, dated February 14, 1905.
Original application filed August 1,1904, Serial No. 218,990, Divided and this a,pplication filed August 12, 1904, Serial No, 220,492,

Lo all whom it may concern:

Be it known that I, FreD LACEY, a citizen
of the United States, residing at Vallevt eld,
in the county of Beauha,rnms., Provmce of Que—
bec, Dominion of Canada, have invented a cer-
tain new and useful Improvement in Shed-
ding Mechanisms for Looms, of which the fol-
lowmcr 1s a speclfication, reference being had
therein to the accompanying drawings. |

As is well understood by those who are
skilled in the art, in the operation of power-
looms the shedding action requires to be va-
ried to suit the different weights of the goods
which 1t 1s desired to produce. For instance,
a loom for weaving a lawn, which is made
from fine yarnsand is a very light cloth, should

have the shed-forming mechanism thereof ar-
ranged tomove the harness steadily and slowly -
when chan ging from one shed to another in

order to prevent breakage of warp-yarns and

to give to the harness when the shed is fully

open only sufficient dwell to allow of a clear
passage for the shuttle.
of a medium quality which is a little heavier
than lawns, using yarns a little coarser than
are used in the latter, it is necessary that the
shed should be opened to its full extent a 1it-
tle earlier in the cycle of movements of the
loom and should be caused to dwell a little
longer in such condition, affording a some-
what clearer shed for the shuttle, a clearer

shed being required- whenweamnﬂ‘ coarser

yarns, inasmuch as these last are somewhat
closer together in the reed than in the case Of
lawns. When weav ing sheeting, duck,

any other heavy fabric, the wWarp-yarns must
be crossed over the previous pick of weft prior
to the beating up of the latter. - In addition
the shed must be fully open still earlier than
with medium goods, and the dwell of the open
shed must be longer. In weaving such goods

1t 1s requisite to cross the warp-yarns back of

each pick before the latter is struck up to the
cloth-making line by the reed of the lay in

orcder that the pick may not spring back as

the lay and reed move away from the said line.
Heavy cloths cannot be woven in ordinary
light looms without the crossing of the warp-

yarns behind the pick that is being beaten up.

| heretofore has |

When weaving cloth

Although an Ordmarv loom provided .with
pr oper«lV timed and operating harness mech-
anism can be made to weave reasonably-heavy
cloth, a heavy loom with improperly timed
and Operatmg harness mechanism cannot
weave heavv cloth. In manyinstances, in ad-
dition, the size or depth of the shed must vary
0 suit the cloth which is to be produced. It
heen usual in mills to run looms
steadily on goods of the same weight. At the

present time it is desirable in order to meet

the varying requirements of trade to be able
from time to time to vary the product of a
loom from cloth of one weight to cloth of a

different weight.

One O'eneral object of the invention is to en-
able the harness-operating mechanism of a

loom to be adjusted quickly and hconvemently
to adapt the loom to the production of cloths

of different weights without replacing parts
or otherwise reconstructing the said mech@n-
1Sm.

The present invention has. relation more es-
pecially to harness-operating mechanism of
that classin which the harness-frames are con-

nected by straps or cording with rolls upon a

shaft having operative connections with a ro-
tating crank or its equivalent, the said shaft
being -oscillated to occasion the working of
the hamess—-i'mmes

The mventlon consists, essentlallv, in the
combination, in a loom, Wlth harness-operat-
ing met:hamnism normally adapted to operate
1n shedding the warp-yarns in manner suited
to the production of goods of a given weight

and embracing a roll-shaft, crank or equiva-

lent therefor, and operative connections join-
ing sald roll-shaft to said crank or its equiva-
lent, of automati¢ devices which may be ren-
dered inoperative to affect or vary the normal
working of the said harness-operating mech-
anism When such normal working is deswed

but which may be rendered operative when it
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is desired to adapt the loom for the production

of goods of a given different weight to modify
the normal action. of the harness so as to
vary the length of dwell of the open shed, and,
when desired, the size or depth of such shed
also to suit the latter weight of goods, The
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40- lower portion of the loom-frame.

so relation to the cam-shatt.

2

sald devices preferably are adjustable to pro-
vide for the production of a V&I‘IetV of wew*hts
~ of goods.

The invention is illustrated by the aCcom-

5 panylng drawings, in which—
Flﬂ‘nre 1 shows portion of a loom 1n end ele-

vation, partly broken away, having applied

| t-hereto an embodiment of the invention. Kig.
2 1s a partial rear elevation of the devices ot

o Fig. 1, the parts being broken away. Fig. 3
is a partial plan thereof, partly in section, on.

the horizontal plane that is indicated by the

dotted line 3 3 in Fig. 2. Fig. 4 shows in rear

elevation the double or compound eccentric

15 of Figs. 1, 2, and 3 detached. Fig. 5 shows

the said double or compound eccentric in side
elevation. Fig. 6 shows 1n side elevation a
crank of adjustable throw which in some in-
stances I contemplate employing as an actua-

20 tor for the carrier and a portion of the carrier

which is engaged by the said crank. Fig:. 7
shows in rear elevation the parts which are
represented in Kig. 6.

Having reference to the drawings, portion

25 of one side frame of a loom is designated at
o. 1, and portion of the arch is shown

1, K1
at 2.

3 is the crank-shaft of theé loom, and 4 is the
cam-shaft thereof, the latter rotating, as usual,

30 at one-half the rate of speed of the former.

5 5, Figs. 1 and 2, are harness-frames, 51
51, Fig. 1, being straps by means of which
the said harness-frames are suspended from
the top rolls 52 52, carried by the upper roll-

35 shaft 53, which latter is mounted upon the

said arch 2. 54 54 are harness-straps extend-

ing down from said harness-frames to rolls 6

6 on the lower roll-shaft 61, which last is sup-
ported in bearings that are carried by the
For the
actuation of the harness-frames the lower roll-
shaft 61 has fast upon one end thereot the pin-
ion 62, and with the teeth of the said pinion

are caused to engage the teeth of a rack 7, the.
45 latter being connected pivotally with a crank-

pin 71, which is carried by a rotating wheel
72. In this instance the wheel 72 1s mounted
upon and concentrically with cam-shaft 4, al-
though it 1s tree to turn independently with

provided with driving connections, presently
to be described, by means of which 1t is ro-
tated.. In the rotation of the wheel 72 recip-

‘rocating movement is communicated to the
55 rack in consequence of the crank connection,
and through the engagement of the rack with

the pinion 62 the lower roll-shaft 61 is oscil-
lated, whereby the harness-frames are raised

~and lowered 1n alternation with each other as
60 heretofore in the production of sheds in the

warp-yarns. Kor the purpose of enabling

the depth of shed to be varied when found
necessary or desirable in practice, the throw -

The wheel 72 1s

762,570

justable by mounting the crank-pin 71 in a 65

radial slot 73 in the wheel 72, which enables
. the cranl-pin to be set closer to or farther

from the axis of rotation of the wheel, the por-
tion of the crank-pin which extends through
the said slot being screw-threaded and receiv-

ing upon its threaded extremity at one side of

the wheel a nut 74, between which and a
shoulder onthe crank-pin bearing against the
opposite face of the wheel the wheel isclamped,
thereby securing the crank-pin in its position
of adjustment. Other and equivalent devices
comprising a crank or its equivalent in oper-
ative connection with a roll-shaft for the har-
ness are known and in some 1nstances may be
employed in lieu of the crank and rack thus

far described without involving departure.

from the spirit of my invention.

In the operation of the illustrated form of

harness-operating mechanism as thus far de-
scribed a certain amount of dwell of the open
shed, suitable for light-weight goods, 1s caused
to occur in the normal working of the parts
as the crank passes the opposwe centers in 1its
rotation.

For theactuation of the wheel 72 1t 1s placed,
in the present instance, 1n operative connec-
tion with the cam-shaft 4_. In Figs. 12and 13
1t constitutes or is connected with the terminal
element of gear-train that is driven by the

cam-shaft For the purposes of the inven-

tion the said gear-train forms portion of a
differential mechanism. The character and
arrangement of the gear-train may vary with-
out involving departure from the spirit of the
invention. In the present instance 1t com-
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prises a bevel-gear 8, which is made fast upon

the cam-shaft 4 by a clamping or binding
screw 81, an intermediate or carrier hevel-
gear 82, which is mounted as presently will be
descrlbed and the wheel 72 aforesaid, which
latter is formedas a bevel-gear and is eno'a,e'ed
by the said intermediate or carrier bevel-@ear
382, as shown. The intermediate or camiel
bevel-—wear 82 is supported by a swinging car-
rier comprising a swivel 9and an arm 91, ex-
tending therefrom. Thesaid swivel COI‘]‘SIStS

105
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of a sleeve that is fitted upon the cam-shaft4

between the bevel-gears 8 and 72, so as tohold
the latter at the requisite distance apart from

| each other, the said sleeve having a radial

socket 92, 1n which the inner extremity of the
arm 91 is received and secured by a clamping
or binding screw 93. The intermediate or
carrier bevel-gear 82 is journaled upon the
stem of the-said arm and 1s stepped upon the
outer end of the socketed portion ot the
swivel. It 1s held in proper engagement with
the bevel-gears 8 and 72 by means of a collar
94. that is fitted upon the stem of the arm and

secured 1n place thereon by means of a clamp-

The bevel-gear 72
ned between the swivel Qand a collar 10

ing or binding screw 95.
is con

of the actuating-crankis made variable or ad- 1 upon the corresponding extremity of the cam-
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shaft 4, the said collar b’éino* secured 1n place

upon the cam-shaft by means of aclam pmg or
binding screw 100.

Tn the working of the loom the normal action
of the harness mechanism is secured by caus-

~ing the carrier 9 91 to remain in a glven posi-

10

20

tion.
In one pOSlthIl the crank from which the
lower roll-shaft is actuated will be rotated at
the normal rate of speed, and the harness-
frames will be caused to operate as usual 1n
the production of goods of the weight which

the harness mechanism is designed to cooper-

ate in producing by 1ts normalaction. Incon-
formity with the present invention, for the
purpose of modifying the action ot the har-
ness mechanism to sult the production of
ooods of a different weight, a differential
movement is communicated to the crank.
This movement is occasioned by communicat-
ing to the said carrier a complete oscillation or
vibration for each shed for'matlon In the
present instance the carrier is in operative con-
nection with the crank-shaft through the me-
dium of an actuator that is applied to the lat-
ter. The said actuator in Figs. 1 to 5 1s con-
stituted by an eccentric of adjustable throw.

It consists of a compound eccentric compris-

ing the inner eccentric member 11, sleeved
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- differential movement of rotation of the crank.

05

upon the crank-shaft and made fast- thereto by

means of a clamping or binding screw 111, and |

the outer eccentric member 112 fitting around
the eccentric body of the member 11 and se-
cured in the desired position upon the said
body by clamping or binding screws 113 113.

The described construction of the com-
pound eccentric enables the periphery of the

outer member 112 to be adjusted either into

concentricity with the crank-shaft, as shown

by dotted lines in Fig. 5, or into position to-

secure any desired extent of throw within the
capacity of the device. FKig. 5 shows in full
lines the double or _compound eccentric ad-
justed as required in order to secure the full
or maximum throw thereof, which is.also the
adjustment thereof in FKig. 1. FKor engage-
ment with the actuator the arm 91 of the
swinging carrier is furnished with a fork or
yoke 96, embracing the actuator.
compound or double eccentric is set or ad-
justed, as indicated by the dotted lines of Fig.

4, so that the exterior of the same 1s concen-
tric, 1t serves to hold the carrier in its sta-
tionary or fixed position, the result of which is,
as indicated above, to secure the rotation of
the crank at a uniform rate of speed. When
the said double or compound eccentric 1s set
or adjusted so that its periphery is disposed
eccentrically with relation to the crank-shaft,

1t imparts to the carrier the swinging move-

ment which 1s instrumental in producing the

This differential movement by imposing upon
the rotation of the crank alternate-accelera-
tion and retardation secures the different

So long as the said carrier is held fixed

When the-

e

| length of dwell of the open shed that is nec-
essary to suit a difference in the weight of
the goods to be produced. The adjustability

of the actuator provides for a range of varia-
tions in the length of dwell of the open shed
to suit a variety of weights of goods.

Having reference now to Fw‘s 1 to 3, in
which the directions of rotation of the crank—
shaft, cam-shaft, and crank, respectively, are

indicated by the arrows, the action is substan-
tially as follows: As the carrier and the gear -

82, mounted thereon, are caused by the actua-
tor to move in the direction from left to right
in Fig. 1, a retardation of the rotation of the

harness-actuating crank 1s occasioned or a re-
‘tardation, dwell, and retardation, prolonging

the dwell of the open shed. In Fig. 1 the

8
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eccentric-actuator, carrier, and gear on the

carrier are shown advanced through half of

their stroke, the positions being those corre- -

sponding with the middle point of the retarda-
tion or dwell. When the carrier begins its

stroke from right to left, the movement of

the carrier and the carrier-gear in the latter
direction serves to accelerate .the rotation. of
the harness-actuating crank and the action of
the parts which are operated therefrom in

QO

completing the closing of the old shed and

the crossing of the warp-yarns in opening the
succeeding shed. By this acceleration, in ad-
dition, the new shed 1s fully opened at an
earlier instant in the cycle of movements of

‘the loom than in the normal working of the

harness-operating mechanism. The accelera-
tion of the rotation of the crank gradually
dies out as the carrier nears the end of its
stroke from right to left until as the carrier
pauses at such end the crank rotates at nor-
mal speed, after which as the carrier moves
from left to . right a retardation or retarda-
tion, dwell, and retardation of the crank oc-
curs, operating to delay the closing of the
shed, as before.

carrier, a different length of dwell of the open
shed may be secured. |

Figs. 6 and 7 illustrate an actuator consist-
ing of a crank of adjustable throw which may -
be:employed instead of the compound or ad-
justable eccentric 10. In Figs. 6 and 7 the
crank-disk 115, fast upon the crank-shaft 3, is

formed 1n 1ts outer face with a dlametmcally--

extending undercut slot 116, receiving the
head portion of the crank-pin 117. Upon the
stem of the said crank-pin is fitted the sleeve
118, and to the threaded outer portion of the
said stem is applied the clamping-nut 119, tak-
1ng against the outer end of the sleeve. By
adjustment of the crank-pin along the slot 116
any desired throw of the crank withinitslimit
may be secured or the crank-pin may be fixed
at the center of motion of the crank-shaft, so
that 1t will not operate as a crank, 1n which
case the carrier will be held in fixed position

' and the differential action will not take place.

If the actuator be adjusted
to occasion a different length of stroke of the
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The outer arm 95 of the carrier is slotted lon-
gitudinally, as at 96, and the crank-pin and
sleeve 118 thereof work within the said slot to
communicate a vibratory movement to the car-
rier. The pinion, rack, and crank and de-
vices more Immediately involving the inven-
tion comprising the differential gearing, car-
rier, and actuator may be located either at the
end of the loom outside the end or side of the
latter in conveniently accessible position or
at some convenient place between the ends or
sides of the loom-frame, as preferred by con-

structors or users.

While I have been careful to explain fully
the particular construction which is shown
In the drawings and the mode of operation
thereof, I do not confine myself to the pre-
cise details shown and described. Thedevices
for modifying the action of the harness-operat-
ing mechanism may be modified more or less
in construction, arrangement, and mode of
operation.

My present invention is a division of that

set forth and claimed in a companion appli-
cation filed by me August 1, 1904, Serial No.

218,990, in which the | generic prmclples that
are embodied in the devices herein shown and
described are br oadly claimed.

I claim as my invention—

1. In ashedding mechanism for looms, the
combination with the harness, and the rota,t—

ing crank, in operative connection with the

harness and through which the latter is actu-
ated, of devices by which the normal action
of the said crank may be modified to vary the
length of dwell of the open sheds.

2. In a shedding mechanism for looms, the
combination with the harness, and the rotat-
ing crank, in operative connection with the
harness and through which the latter is actn-
ated, of differential-motion devices by which
the normal action of said crank may be modi-
fied to vary the length of dwell of the open
sheds.

3. In a shedding mechanism for looms, the

combination with the harness, and the rotat- :

Ing crank, In operative connection with the
harness and through which the latter is actu-
ated,of mechanism to impartdifferential move-

ment to the said crank, adjustable to vary the

length of dwell of the open sheds.

4. In a shedding mechanism for looms, the
combination with the harness, the crank, in
operafive connection with the harness and
through which the latter isactuated, and means
to rotate the said crank., of the differential-
motion devices by which the rotary motion of
the crank is modified, provided with an actu-
ator adjustable to render the said demces op-
erative or lnoperative.

5. In a shedding mechanism for looms, the
combination with the harness, and the crank
1n operative connection with the harness and
through which the latter is actuated, of op-

782,570

erating means for the said crank, adjustable
to vary the dwell of the open shed.
6. In a shedding mechanism for looms, the

combination with the harness, the crank, in

operative connection with the harness, and
means to rotate the said crank, of means by
which the normal action of the said crank may
be modified to change the length of dwell of
the open shed, adjustable to suit different
lengths of dwell.

7. In a shedding mechanism for looms, the
combination with the harness, and the rotat-
ing crank, In operative connection with the
harness, of means by which the rotary move-
ment of the crank may be modified to vary the
length of dwell of the open shed.

8. -In a shedding mechanism for looms, the
combination with the harness, and the rotat-
Ing crank, in operative connection with the
harness, of means to vary the length of the
dwell of the open shed adapted to be placed in
and out of action as desired.

9. In a shedding mechanism for looms, the
combination with the harness, and the crank,
in operative connection with the harness, of
the gear-train with which said crank is con-
nected and by which it is rotated, the gear-
carrier supporting a portion of the said train,
and means by which the said gear-carrier is
actuated.

10. In shedding mechanism for looms, the
combination with the ecrank-shaft, the harness.
and the crank, in operative connection with
the harness, of the gear-train by which the

crank 1s rotated, the gear-carrier supporting

a portion of the said train, and the actuator
for said gear-carrier, actuated by the crank-
shaft.

11. In shedding mechanism for looms, the
combination with the crank-shaft, the harn ess,
and the crank, in operative connection Wlth
the harness, of the gear-train by which the
crank 1s l‘otated, the gear-carrier supporting
a portion of the train, and the actuator for
sald gear-carrier, actuated by the cranlk-shaft,
and adjustable to vary the length of dwell of
the open shed.

12. In a shedding mechanism for looms, the
combination with the harness, and the crank,
in operative connection with the harness and
through which the latter 1s actuated, of oper-
ating means for the said crank, adjustable to
vary the length of dwell of the open shed, and
means to vary the size or depth of the shed.

13. In a shedding mechanism for looms, the
combination with the harness, and the rotat-
ing crank, in operative connection with the
harness and through which the latter is actu-
ated, of devices by which the normal action of
the said crank is modified to vary the length
of dwell of the open shed, and means to adjust
the size or depth of the shed.

- 14. In a shedding mechanism for looms, the
combination with the harness, and the rotat-
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1ing crank, in operative connection with the
harness and through which the latter is actu-
ated, and means to vary the size or depth of
the shed, of differential-motion devices by

which the normal action of said crank is modi- |
fied to vary the length of dwell of the open

shed.
15. In a shedding mechanism for looms, the
combination with the harness, and the rotat-

ing crank, in operative connection with the
harness, of means to vary the size or depth of |

the shed, and means by which the rotary move-
ment of the crank may be modified to vary the
length of dwell of the open shed.

16. Ina shedding mechanism for looms, the

‘combination with the harness, and the crank,

In operative counection with the harness, of
the gear-train with which the said crank is
connected and by which it is rotated, the gear-
carrier supporting a portion of the said train,
means by which the said gear-carrier is actu-
ated, and means to vary the size or depth of
the open shed.

In testimony whereof I af’ﬁx my 31gnature n -

presence of two witnesses.
FRED_ LACEY.

Wi 1tnesses .
CHas. F. RANDALL
R. WALLACE.
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