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UNTTED STATES PATENT OFFICE.

CLARE H. DRAPER, OF HOPEDALE, MASSACHUSETTS, ASSIGNOR 'TO
DRAPER COMPANY, OF HOPEDALE, MASSACHUSETTS, A CORPO:-

RATION OF MAINE.

LOONM-HARNESS-OPERATING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 789,845, dated May 16, 1905.

" Application filed January 9, 1905, Serial No. 240,150,

o «ll whom it may concerm:

Beit known that I, CLAarE H. DRAPER, a citl-
zen of the United States, and a resident of
Hopedale, county of Worcester, State ot Mas-
sachusetts, have invented an Improvement in
Loom - Harness - Operating Mechanism, of
which the following description, In connec-
tion with the accompanying drawings, 1s a
specification, like characters on the drawings
representing like parts.

It is well known to those skilled in the art
of weaving that in the operation of the shed-
forming mechanism the strain on the warp-
threads is increased when the *“dwell” of the
harness-cams is increased. This is probably

due to the fact that when the dwell is increased
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the time left available for moving the har-
nesses is reduced, and therefore the move-
ment of the harnesses must be more rapid
and jerky. The dwell of the harness-cams
may be increased to improve the face of the
goods being woven, to assist in beating up
the picks of filling by crossing the warp-
threads over the filling earlier, or to give the
shuttle more time to traverse the shed. This
latter reason assumes greater importance as
the width of the loom, and consequently the
distance that the shuttle has to travel, 1s 1n-

creased.

My present invention has for its object the

production of means whereby the dwell on the
harness-cams 1s reduced, with consequent re-
duction of the strain on the warp, while at the
same time the shed is maintained sufliciently

open at any point the shuttle may be occupy-

ing temporarily.

Inthe ordinary loom the shed is open equally
all the way across from the time the shuttle
enters the shed at one side until 1t passes out
at the opposite side. In my present inven-
tion, however, the shed is fully opened at the
side the shuttle is about to enter when the
erank is at substantially top center and the
shuttle is about to be picked. The opposite
ends of the harnesses are not then open; but
the shed at such point is opened completely
at about the back center of the crank when
the shuttle has approximately reached the

middle of the shed. At such time the side of |

f

the shed which opened first now starts to close,
the other side in frontof the advancing shut-
tle remaining open until the crank is about at
bottom center, when the shuttle should have
completely entered the box adjacent that side
of the shed. The warps in the upper and
lower planes of the shed are then quickly
closed and crossed at the side nearest the
shuttle to give the full opening for the next
pick and slowly closed and crossed at the op-
posite side.

It is customary on broad looms of, say,
ninety or a hundred inches cloth-space to use
cams which hold the shed open from the top
io the bottom center of the crank-shaft; but
in my present invention the cams are designed
to hold the shed open half or less than half
this time, notwithstanding the fact that the

h

shed is always open at the point occupied by
the moving shuttle. -

The various novel features of my invention
will be fully described in the subjoined speci-
fication and particularly pointed out in the
following claims.

Figure 1 is a transverse sectional view of a
portion of a loom, taken within the left-hand
side of the frame and with one embodiment of
my present invention applied thereto. Fig.
9 is a front view of the harness members n

‘the position shown in Fig. 1, with the shuttle

just about to be picked from the left-hand side.
Fig. 3 is a similar view showing the relative
position of the harness members when the
shuttle is substantially in the center of the
shed. Fig. 4 shows the harness members after
the warps have been crossed and the new shed
formed in readiness for the pick of the shut-
tle from the right-hand side. Figs. 5 and 6
are side elevations of the two pairs ot harness-
cams viewed from the left-hand side of the
loom and occupying their relative positions,
the left-hand pair of eams being shown in Kig.
5 (see also Fig. 1) and the right-hand pair be-
ino shown in Fig. 6. Figs. 7 and 8 are dia-
orammatic views ot the relative positions of
the planes of the shed corresponding to Figs.
2 and 3, respectively. Iig.91sa similar view,
but showing the two portions of the warps as
about to cross to form the new shed. "Hig. 10
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C'orre_sponds diagrammatically to the position :

of the harness members and shuttle shown in
Fig. 4. Fig. 11isadiagrammatic view of the
planes of the shed when the shuttle is substan-
tially at the center of the shed; and Fig. 192
1s a similar view showing the position of the
divisions of the warps as they are about to

~cross and form the new shed, the shuttle hav-
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ing reached the position shown in Fig. 7.

I have herein shown a two-harness motion
as embodying a simple form of my invention,
the harness-members being connected over-
head and oppositely moving: but it is to be
understood that my invention is not thereby
restricted in its scope, and, as will clearly ap-
pear hereinafter, the gist of my invention re-
sides In the peculiar movement imparted to
the harness members, both individually and
relatively, to effect the desired results.

Referring to Fig. 1, the loom-frame 1, arch
2, lay 3, adapted to support a reciprocating
shuttle S, Figs. 2, 3, and 4, actuated by any
surtable picking mechanism, forming no part
of my invention, the crank-shaft 4, connected
with the lay by pitmen, one of which is shown
at 5, and the harness members H H’' to con-
trol the movements of the shed-forming divi-
sions of the warp may be and are all of usual
or well-known construction. At each side of
the loom the arch is provided with forwardly-

- extended brackets having bearings 6 for short
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shafts 7, (see Figs. 2, 3, and 4,) on each of
which are secured two sheaves 8 9, the larger
sheaves 8 being shown as having straps or
other flexible connections 10 wound around
them and connected with the top bar of the
harness member H' near its ends, while the
smaller sheaves 9 have reversely - wound
bands or straps 11, connected similarly with
the harness member H. The harness mem-
bers are thus connected at their ends by sepa-
rate independent overhead connections, which
permit the peculiar rocking or teetering indi-
vidual movements which are imparted to said
members, as will be hereinafter described.
I have shown two short bars 4 %' suspended
trom the bottom bars of the harness members,
each short bar being operatively connected

by a depending stirrup (as A* for the front

5O

55

60

05

harness member H and 2* for the rear mem-

ber H') with a treadle, four treadles being

shown, (see Fig. 2.) fulerumed at £~ at the back
of the loom. The stirrups 2% are connected
with the outermost treadles T T* of the set,
and the stirrups 2’ are connected with the in-
ner pair of treadles T T'”, each treadle being
preferably provided with a suitable follower-

roll, as 7, to codperate with its corresponding

controlling-cam. In my present invention

each harness member is controlled as to its
movements by two cams operatively connect-
ed with the harness member near the ends
thereof through the treadles and intervening
devices just described. Inasmuch asin my
present 1nvention the cams are designed. to

hold the shed open with a dwell during a very
short time—about one-quarter of a revolution
of the crank-shaft-——notwithstanding the fact
that the shed is always open at the point where

the shuttle is moving, I make use of double

cams of . peculiar design, mounied on a cam-

shaft 12, Fig. 1, which is connected by suitable

gearing with the crank-shaftin a ratio of one
to four—that is to say, the cam-shaft revolves
once for four revolutions of the crank-shaft,
corresponding to four picks of the shuttle.

In Fig. 1 the shaft 13, which corresponds to

the cam-shaft in the ordinary loom and which
revolves once for every two revolutions of
the crank-shaft, has an attached gear 14 in
mesh with an intermediate gear 15, the latter

meshing with a larger gear 16, fast on shaft

12, to rotate it once for every two revolu-
tions of shaft 13, the latter being geared to
the crank-shaft in usual manner. (Not here-
in shown.) The relative position of the con-
trolling - cams and their shape is shown in
Kig. 1 and more clearly in Figs. 5 and 6, the

cams being mounted on the shaft 12 in pairs, -

a front and a back harness-cam in each pair,

~and for convenience the two front harness-

cams are designated at C C* and the rear har-
ness-cams at C’' C'*. The cams C C* arealike,
but set reversely on the shaft, each cam being
double, having two opposite high points ¢ ¢
with a gradual rise ¢ at one side of each high
point and a quick drop ¢ at the other side
and a short dwell portion ¢ interposed be-
tween the rise ¢° to one high point and the
drop ¢' from the other high point, the rise ¢

merging into a short dwell adjacent each high

point, asat¢’. The terms *‘rise” and “‘drop”
apply more specifically to the contour of the
cam, for by inspection of Fig. 5 it will be
manifest that during one-quarter of a revolu-

tion of the cam C the harness member H will

at 1ts left-hand end have a short dwell at ¢,
rise gradunally along ¢, and again dwell at ¢,
followed during the next quarter-revolution
by a quick descent along ¢* to the high point
¢, and so on. The other or right-hand end of
the said harness member is controlled by cam
C*, (see Fig. 6,) which is reversed relatively
to cam C, and during one-quarter of a revolu-
tion from the position shown the right-hand
end of the member H will descend slowly to
the dwell ¢, terminating at ¢, (the high point

of the cam,) and then rise quickly along the

drop ¢’ of the cam to the dwell ¢. On the

next quarter-revolution the harness member

H at 1ts right-hand end will descend slowly
from ¢* along the gradual rise ¢* of the cam
to the dwell ¢’, and so on for the complete
revolution. Thus the cam-dwells ¢ govern
the dwell or rest of the ends of said member
at the bottom of its stroke, while the cam-
dwells ¢* govern the rest of the said ends at
the top of the stroke. For one complete revo-
lution of the cam-shaft 12 then the harness
member controlled by the cams C and C* will
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be given bodily two upstrokes and two down-

strokes: but the opposite ends of such mem-

ber will travel at different speeds, governed
by the contour of the respective cams. The
cams (/ and C'* are in general similar to
the pair just described, having each two
opposite high points ¢, an adjacent short-
dwell portion ¢°, and a gradual rise ¢*, lead-

ing to such dwell portion from one of the

two opposite dwells ¢, the latter correspond-
ing to the dwells ¢* of the front harness-cams.
In the latter cams the drop ¢ from the high
point is a quick or sharp one; but in cams C
and O the drop ¢, while quick or rapid as
compared with the rise ¢, is eased slightly
from the high point ¢, as at ¢”, to prevent
too sudden a movement of the rear harness
member H', the same having a longer stroke.
The crossing-points for the shed-forming divi-
sions of the warp are indicated at ¢ on Kigs.
5 and ©. - - |
Referring now to Figs. 2, 3, and 4, the har-
ness members H and H’ are shown in Fig. 2
in position for a pick of the shuttle from the
left-hand shuttle-box, the erank-shaft 4 being
at top center, Fig. 1, and the cams having
the position shown in Figs. 1, 5, and 6. At
such time the shed is open at the side adja-
cent the shuttle ready for the entrance of the

latter, and a corresponding position is shown
in Fig. 7 diagrammatically, the full line 1mn

Figs. 7 to 12 indicating the line of warp-eyes
of the front harness member H and the broken

line in said figures indicating the warp-eyes |

of the rear harness member H'. As shown
in Figs. 2 and 7, the opposite or right hand
of the shed is not open, the height of the shed-
opening decreasing from left to right; but

during the movement of the shuttle to sub-

stantially the center of the shed, correspond-
ing to back center of the crank-shaft, the right
hand of member H’ has been ralsed and the
adjacent end of member H lowered to the po-
sitions shown in HFigs. 8 and 8, completely
opening the shed all the way across. By fol-

Jowing the cam contours of Fig. 6 1t will be.

seen that at such time there is adwell of both
harness members at the right-hand ends,
caused by the cam parts ¢ and ¢, and that
the left-hand ends have started to gradually
close as the cam parts ¢ ¢” act, (see Fig. 5,
see also Fig. 9,) the dwell at the right permit-
ting free exit of the shuttle from that side of
the shed. The right-hand side of the shed
thus remains open till the shuttle has been
completely boxed at the right-hand side, (the
other side of the shed continuing to close,)
and from the position shown in Fig. 9 the
two divisions of the warp cross to change the
shed, the right-hand end of H rising rapidly
to its highest point, while the corresponding
end of H’ descends rapidly and then more
slowly to its lowest point. At the same time

the slowly-moving left-hand ends of the har-

ness members have crossed, and the lines of |

5

warp-eyes assume the positions shown in Fig.
10, with a corresponding position of the har-

ness members, as illustrated in Fig. 4. The
dwells ¢* and ¢ of the right-hand pair of cams, .
‘Fig. 6, now maintain the corresponding side

of the shed open for the incoming shuttle,
which is to be picked from the right hand, the
crank-shaft having reached top center again,
and the dwell continues substantially to back
center, when the shuttle has reached the cen-
ter of the shed, Fig. 11, and the left-hand
ends of the harness members have separated
to fully open the shed completely across. As

the shuttle traverses the shed the left-hand
side of the shed is hold open,while the opposite-
side begins to close, as shown diagrammatic-

ally in Fig. 12, and when the shuttle is fully
boxed at the left there is a quick opposite
movement of the adjacent or left-hand ends
of the harness members to close, cross the
warps, and change the shed, while a similar

‘movement, but slower, 1s taking place at the

richt. This brings the lines of the warp-eyes
back into the position shown in Fig. 7 dia-
orammatically, (see also Fig. 2,) the cycle
having been completed, with the shuttle ready

to be picked to the right from the initial side,
the crank-shaft being again on top center.

The quick crossing of the warps always 1s.ef-
fected at that side of the shed from which the

shuttle has just emerged and into which it

will enter on the next pick, while at the op-
posite side the crossing movement 1s slower,
because the shed has been already partly
closed, and the new shed has not to open fully
until the shuttle reaches about 1ts center.

It will be seen from the foregoing that in

my present invention the shed is held open at
any point not more than one-quarter of a
revolution of the crank-shatt, yet it 1s always
fully open where the shuttle ismoving through
it. Remembering that the crank-shaft re-

volves four times for each revolution of the.
cam-shaft 12 and taking a given side of the

loom, with the shuttle about to pick from that
side, the dwell will last for about one-quar-
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ter of a revolution of the crank-shaft and then

offect the slow change of shed for the next
full revolution. After a dwell of one-quarter
of a revolution of satd shaft the quick cross-
ing of the warps to change the shed is effected,
taking one-half of a revolution of the crank-
shaft. completing the cycle and leaving the
harness members in position ready for an-
other pick of the shuttle from the initial side

of the loom. The cams at the right-hand side
of the loom are so set with relation to those

at the opposite side that if the quick motion
down of the front harness member at the left-
hand side has just taken place the quick mo-
tion down of the rear harness member at the
right-hand side will have taken place 1n one-
guarter of a revolution of the cam-shaft 12 or
one pick. - |

So far as I am aware the differential move-
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ment of the harness members to move the
lines of warp-eyes In non-parallel planes is
broadly new in a loom having a reciprocating

shuttle, as opposed to a mreular loom, where-
in the movement of the shuttle is continuous,

and accordingly my invention is not restricted
to the precise construction and arrangement
herein shown and described, as the same may
be varied or modified in various particulars
by those skilled in the art without departing
from the spirit and scope of my invention.
Having fully described my invention, what

1 claim as new, and desire to secure by Letters

Patent, is—

1. In a loom, a reciprocating shuttle, and
1.mrp-controllm¢r means to gradually open the
shed in front of the advancing shuttle and
close the shed behind it, said means including
harness members continuous from one to the
other side of the warp and movable as a whole.

2. In a loom, a reciprocating shuttle, shed-
ding meehamsm 1nelud1n0'opposmely—movmcr
harness members continuous from one to the
other side of the warp, and means to recipro-

cate them and cause the portions of the warp

engaged by said members to rise and fall in
non- parallel lines, gradually opening the shed
in front of the edvaneinw shuttle.

3. In shedding mechanism for looms, oppo-
sitely-moving ha,rness members to eontrol the
position of the shed-forming divisions of the
warp, and means to reciprocate said harness
members and also impart a differential move-
ment to their opposite ends, to effect a gradual
opening of the shed in front of the advenemw
shuttle.

4. In sheéldlm:r mechanism for looms, oppo-
sitely-moving harness members, a reciprocat-

~ing shuttle, end means to reciprocate said

harness members and also impart a differen-
tial movement to their opposite ends, to effect
a gradual opening of the shed in front of the
advanemw shuttle and a quick crossing of the
warps at the side from which the shuttle is
next to be picked.

5. In shedding mechanism for looms OpPO-
sitely-moving harness members, a reupreeat-
ing shuttle, and means to reciprocate the har-
ness members and also cause them individually
to rock bodily in the direction of their length,
to gradually open the shed in front of, a,nd
close 1t behind, the shuttle.

6. In Sheddme mechanism for looms, Oppo-
sitely-moving hernees members to eontrol the
position of the shed-forming divisions of the
warp, and means to effect reciprocatory move-

ment of the harness members and also cause

individual rocking movement of said members
in the direction of their length, to gradually
open the shed in front of the advancing shut-

tle and effect a continuous movement of the

warp-threads throughout the major portion
of the stroke of the harneee members, with a
minimum dwell.

7. Inshedding mechanism for looms, oppo-

|
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| sitely-moving harness members to control the

position of the shed-forming divisions of the

warp, and means to reciprocate said harness
members and individually rock the same in
the direction of their length, to give the ends
of the harness members at the side of the shed
from which the shuttle has emerged a rapid
movement to change the shed and fully open
the new shed for the next pick while at thelr
opposite ends the harness members are given
a slower crossing movement, opening the shed
as the shuttle edvencee

8. Inshedding mechanism for looms, oppo-

sitely-moving harnees members to eontrol the
position of the shed-forming divisions of the
warp, and means to reciprocate sald harness
members and individually rock the same in
the direction of their length, to give the ends
of the harness members at the side of the shed
from which- the shuttle has emerged a rapid
movement to change the shed and fully open
the new shed for the next, or return pick,
with a short dwell until the shuttle has en-
tered the shed.

9. Inshedding mechanism for looms, oppo-
sitely-moving harness members to control the

position of the shed-forming divisions of the

warps, and means to reciprocate the harness
members and impart an individual differen-
tial movement to each, to give the like ends
of said members a repld crossing movement
onone stroke and a slow movement on the
next stroke, with a short dwell after the rapid
_crossing movement, to maintain that side of
the shed open for the incoming shuttle.

10. Inshedding mechanism forlooms, oppo-
sitely-moving harness members to control the
position of the shed-forming divisions of the

warp, and means, including two cams for and

operatively connected with each harness mem-
ber, to effect the bodily movement thereof
and also to impart a differential movement to
the opposite ends of the harness member.

11. In shedding mechanism for looms, two
oppositely-moving harness members to con-
trol the position of the planes of the shed, in-
dependent overhead connections between said
members at their opposite ends, and means,
including two controlling - cams Operetwely
eonnected with each of ea,ld members, to ef-
fect reciprocatory movement of the harness
members and also to impart individual rock-
ing movement thereto in the direction of their
length, to gradually open the shed in front of
the advencmcr shuttle and close the shed be-
hind it.

- 12. In shedding mechanism for looms, twe
oppositely-moving harness members to con-
trol the position of the planes of the shed, in-
dependent overhead connections between said
members at their opposite ends, a rotating
cam - shaft, two pairs of eontrolhno* cams
mounted thereon one cam of each pair gov-
erning the movement of the correspondmo'
end of its connected harness member, and op-
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erating connections between the bottoms of
said members and the cams, the palr of cams
connected with either member controlling the
movement thereof.

t  18. Inaloom, alay, a reciprocating shuttle
thereon, and shedding mechanism, including
harness continuous from one to the other side
of the warp, and means to actuate them 1n-
cluding cams operatively connected with said

10 members and shaped to cause them to present
at top center an open shed at one side for the
incoming shuttle, complete the full opening
across the shed between top and back centers,
and gradually close the initially open side of

t5 the shed between back and bottom centers
while maintaining open the opposite side of
the shed until exit of the shuttle therefrom.

14. In aloom, a lay, a reciprocating shuttle
thereon, and shedding mechanism, including

20 oppositely-moving harness members, contin-
nous from one to the other side of the warp,
and cams to actuate them, said cams being
shaped to cause said members to present at
top center an open shed at one side for the in-

25 coming shuttle, complete the full opening
across the shed between top and back centers,
and oradually close the initially open side of
the shed between back and bottom centers
while maintaining open the opposite side of

30 the shed until exit of the shuttle therefrom,
the cams thereafter moving the harness mem-
bers to quickly close and cross the warps at

~ the side adjacent the shuttle while slowly
crossing the warps at the opposite side.

35 15. In shedding mechanism for looms, a re-
ciprocating harness member, a cam-shatt, two
cams thereon operatively connected with op-
posite ends of the harness member, each cam
having two opposite high portions with a grad-

40 ual rise to and quick drop therefrom, and a
short-dwell portion interposed between the
rise to one high point and the quick drop from
the other hlo"h point, the cams being set rela-
tively upon the cam-shaft to give a differential

45 movement to the ends of the ‘harness member.

16. In a loom, two oppositely-moving har-
ness members, an overhead connection be-
tweentheadjacentendsotf thesald members,in-
dependent supports for sald connections, a ro-

5o tating cam-shaft, two controlling-cams there-
on for and operatively connected with the op-
posite ends of each harness member, each cam
having two opposite high portions with a grad-
ual rise to and quick drop therefrom, and a

55 short-dwell portion interposed between the

" rise to one high point and the quick drop from
the other high point, the two cams controlling
a harness member being set upon the shaft
>with relation to each other to impart a ditter-

6o ential movement to the opp031te ends of the
harness member.

17. Inaloom, a lay, a reciprocating shuttle
thereon, and shedding mechanism, including
oppositely-moving harness members continu-

65 ous from one to the other side of the warp,

.-

and cams to actuate them, to cross the warps
and change the shed between bottom and top
centers, and present at top center an open
shed at one side for the incoming shuttle, said
cams having short-dwell portions, and adja-
cent portions to move the harness members
to complete the full opening across the shed
between top and back centers, the cams there-
after moving said members to gradually close
the initially-opened side of the shed between
back and bottom centers, while maintaining
open the opposite side of the shed, until exit
of the shuttle therefrom, the harness members
being then moved by the cams to eflect quick
closing and crossing of the warps at such lat-
ter side of the shed, and slow crossing thereot
at the opposite side.

18. In a loom, a lay, a crank-shaft opera-
tively connected therewith, a rotating cam-
shaft having a one-to-four ratio of rotation
with the crank-shaft, and shedding mechan-
ism, Including oppositely - moving harness
members, two double controlling - cams for
and operatively connected with each harness
member and mounted on the cam-shatt, each
cam having two short-dwell portions and in-
tervening portions to effect a rise and fall of
the connected end of the harness member, the
cams being set upon the cam-shaft to give a
rapid movement to one end of the harness
member on one stroke and a slow movement
on the opposite stroke, and vice versa.

19. In a loom, a lay, a crank-shaft opera-
tively connected therewilth, a reciprocating
shuttle, and shedding mechanism, including
oppositely-moving harness members, contin-
nous from one to the other side of the warp,
and cams to actuate them with a differential
movement, to present an open shed at one
side for the incoming shuttle, with a dwell
thereat during substantially one-quarter rev-
olution of the crank-shatft from top center,
the cams then moving the harness members
and thereby slowly crossing the warps at the
same side to change the shed during the next
full revolution of said shaft, and dwelling for
one - quarter of a revolution thereof, and
finally effecting a rapid reverse crossing of
the warps at the initial side of the shed dur-
ing the remaining half-revolution of the crank-
shatt, completing the cycle with the shed again
open at the initial side 1n readiness for another
pick of the shuttle, the slow shed-changing
movement of the harness members at one side
of the shed corresponding to the rapid chang-

ing movement at the other side, and vice

versa, such movement being effected by dif-
ferential movement of the harness members.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-

seribing witnesses.
. CLARE H. DRAPLER.
Witnesses: | .
GEORGE OTIS DRAPER,
ErnesT W. Woob.
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