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UNITED STATES PATENT OFFICE.

BENJ. F. KNOWLES, OF PROVIDENCE, RHODE ISLAND.

HARNESS-MOTION FOR LOOMS.

Specification of Letters Patent No.

31,176, dated fJ_mma_r-y_ 22, 1861.

To all whom 1t may concern:

Be 1t known that I, Bexgamix I,

Kxowres, of Providence, in the county of
Providence and State of Rhode Island, have

mvented a new and useful Improvement n

the Harness-Motion of Power-Looms; and
I do hereby declare that the followmo' 1S
a full, clear, and exact description of “the

saine, 1efel ence being had to the accompany-
ing drawings, f01n11110 part of this specifica-

.tlon, 11 whmh-——-

Figures 1, and 2, are vertical sections at
1wht fmﬂles to each other of a power loom
for plam weaving- having my improvement
applied. Kig. 3, 1s a horizontal section of
the same. FIO 4 exhibits a projection of the
harness cam in a plane form. -

Similar letters of reference indicate cor-
responding parts'in the several figures.

My 1nvention consists in a novel system
ot cones of pulleys for supporting and op-

erating the harness whereby several impor-

tant qdv‘mta ges are. (}btamed as will be here-

inafter sli)eclﬁed

It also consists in certain means of pro-
ducing a slower movement of the harness at
the time of cr ossing the sheds, as compared
with the greater portmn of its movement

whereby T am enabled to drive the loom at a

higher velocity that i1s to say to make a
oreater number of picks per minute with-
out 1ncreased liability of doing 1njury to
the warp at the time of crossing the shed.

To enable others to make and use my 1in-
vention I will proceed to describe its con-
struction and operation.

A, 1s the maimn framing of the loom; B, 1s
the crank shatft; C, the cam shaft, and D
the lay all constructed and ‘llI‘ELllOGd 1n the

usual manner.
If, 15 a fixed rail extending across the

lower part, of the framing for the purpose
of carrying the axles ¢, @, of two cones of

pulleys If', E.

Gr, G, are two harness stands erected upon
the side frames of the loom for the purpose
of carrying the axles d, d, of two cones of
pulleys H, H, which are Slmﬂar, to If, If,

each cone consisting of four pulleys ¢, 02, 03,_

¢t, one for each of the four leaves of harness.
The axles a, @, and d, d, are horizontal and
parallel with the warp and with the planes
of vibration of the lay and the smallest
pulleys ¢*, ¢!, are next the front of the loom
and the larger ones nearer to the back -of
the loom according to their size, the largest

-

| ¢*, ¢*, being nearest to the back.
lower cones of pulleys I, I, are at equal
distances from the center of the loom and
the two upper ones H, H, are situated one

heddles 62, b3

directly over each of E I‘ F.
O, 0%, b2, 02, b3, 0°, b* b*, are the heddle
&,tmps four of Whmh Z)l b2, 0*, b*, connect

‘the pulleys ¢, ¢2, ¢, ¢, of the cone I, with

the cor respondmﬂ pulleys of the other cone
H, the said straps being secured to the. sald

-pulleys and running on the said pulleys in

opposite dlrectmns alternately from back

to front, that is to say, the straps b1, b, b,
0*, running up and down from and to the
outer sides of their respectwe pulleys ¢!, ¢,

¢®, ¢®, and straps 0% 0% and 0%, 0% runmncr

up and down from and to the mdes of their
respective pulleys ¢?, ¢% and ¢*, ¢*, so that

while 0%, 01, and b?* 2)3, are ascendmn and

c&rrymg up their two respective leaves of
, and 0* 0% are descending

and carrymor down thelr lespectwe le,zwes
of heddles. The heddles are not shown, as

their rails are connected with the heddle
straps in substantially the same manner as

1n other powér looms.
Each of the lower cones of pulleys F, F

has secured to 1t .one of two pulleys e e,

which are connected by .crossed belts 7, f, at-
tached secur ely to their peripheries, and one
of these belts 1s connected with a horizon-
tally vibrating lever I, which works upon

a stationary fulerum g g, near the back of the
loom. This lever carries an antifriction
roller %, which works in the groove 4, of a
cam J, on the,shaft C. Evexy revolution of

{ this cam produces one vibration back and
forth of the lever I, and the said lever act--

ing through the bands 7, f, produces a rock-
Ing or rempmcatmo rotary motion of the

two pulleys e, ¢, and their attached cones of

pulleys It F, and these latter operate the
heddle straps, the upper cones of pulleys
H, H, being moved by the straps in a man-
ner corresponding with the lower ones I, If.
The advantage of this arrangement of cones
and pulleys is that while every leaf of
harness has a movement proportioned to its
distance from the filling point so that every
shed is opened to the same width at the

“point where the shuttle passes through it,

the harness stands are open at the t0p, per-

mitting the weaver standing in front to at-

tend to the back part of the loom without
going around. Thearrangement isespecially
advantweous when four leaves of harness
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are used-in plain weaving as it allows alter-

nate leaves to be raised simultaneously m-
stead of raising the two more forward ones
together and the two backward ones, so that
the operation is practically equivalent to
using only two leaves. Another advantage
consists 1n the. facility
drawing in of the web without any mistake, as

the thread can be drawn in from the back |
to the front leaf of the heddles one after the

other, instead of one thread through the first
leaf the next through the third, the mnext
through the second and the next through
the fourth. . .

The retardation of the movement of the
harness at the time of the crossing of the
shed is produced by the peculiar construc-
tion of the groove ¢, of the cam J, as 1llus-
trated in Fig. 4. In this figure, 5 and 6 1ndi-

cate the points in the groove where the full

throw of the lever, and the full opening of
the shed are produced and 7, 7, the points
where the roller is at the middle of the stroke

of the lever when the crossing of the shed 1s

taking place. It will be observed that for a
short distance from either side of the points
7, 7, the inclination of the groove from the
plane of rotation of the cam is very slight,
compared with the inclination of the parts
on either side of it, and consequently the
movement of the lever, as this point ap-
proaches, passes and leaves the roller, will
be very slow, and hence the movement of the
harness at the time of crossing the shed will
be very slow and the several rising and fall-
ing threads of the warp will be enabled to
pass each other without interfering or break-
1ng.

afforded for the

- Witnesses:
Lrw DBENDRE,
M. M. LiIvINGSTON.

The retardation at this stage of the ;

31,176

operation of the harness so far from neces-

sitating a slower operation of the loom as
might at first sight be supposed, enables the
loom to be driven at a much greater velocity,
that is to say, at a greater number of picks

per minute than when the shed crosses at the

same velocity as the earlier and later por-

tions of its opening and closing movements.

I do not claim of itself the suspension of

40

the harness straps from pulleys of uniform

size having their axes parallel with the vi-
brations of the lay, nor do I claim of itself
the giving of the several leaves of heddles
a greater or less amount ol movement ac-
cording to their distance from the filling

point of the cloth; but .

"What I do claim as my invention and de-
sire to secure by Letters Patent, 1s—

1. The employment, for supporting and
operating the harness, of cones of pulleys
arranged with their axes parallel with the
vibrations of the lay and the larger pulleys

o0
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of the cones toward the rear of the loom -

substantially as herein specified.
9. In combination with a horizontally vi-
brating lever I, connecting with a belt or

belts 7, #, for driving the harness, a grooved

cam J, so constructed as to produce a slower
movement of the harness at the time of the
crossing of the shed as compared with 1ts
movement in the earlier and later stages of

‘the opening and closing of the shed substan-
‘tially as herein described.

BENJ. F. KNOWLES.
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