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This invention relates to an improved con-
struction of loom, more particularly to the
harness action of the lcom; and the object
of this invention is to provide simple and
effective means for ¢onnecting together the
alternate harnesses of the group to form a
set and the remaining harnesses of the group
to form a second set and to oppositely recip-
rocate each of these sets of harnesses.

A further object of the invention is to pro-
vide a pair of jacks and reciprocate them in
different horizontal planes, and to attach the
different sets of harnesses to the different
jacks and to operate each of the different.
jacks with a separate cam, whereby the mini-
mum number of harness operating loom parts
is employed to obtain the harness action de-
sired. ,

The invention further consists in so ar-
ranging the harness action that the warp
threads of alternate harnesses during the
changing of the shed are caused to cross or
pass each other progressively, or not all at
the same time, thus preventing crowding
and chaffing and so weakening of the threads,
by which arrangement the thread breakage is
materially reduced and a considerable in-

crease in production obtained over the old

method where all the threads of each set are
caused to cross or pass each other simultane-
ously. '
With these and other objects and advan-
tageous features in view, the invention con-
sists of a novel arrangement of parts more
fully disclosed in the detailed description fol-
lowing, in conjunction with the accompany-
ing drawings, and more particularly set
forth in the appended claims.
In the drawings: .
Fig.1is an end elevation partly in section,
showing the loom with my improved ar-
rangement of harnesses mounted therein;
Fig. 2 is a perspective view illustrating
the two jacks to which the different sets of
harnesses are connected, these jacks being
mounted to operate in different horizontal
planes, the upper jack overhanging portions
of the lower jack and each provided with
means to which a plurality of harnésses may
be attached ; :

Fig.'8 is a diagrammatic view illustrating -
the harnesses as connected to the top rolls
above them and to the jacks below them, each
jack being connected independently to a sep-
arate treadle; . _

Fig. 4 is a diagrammatic view illustrating
a group of heddles arranged to operate adja-
cent each other and by being connected in sets
of alternate harnesses, the threads are per-
mitted to be drawn successively into the
heddles of each succeeding harness. =~ -

Fig. bis a diagrammatic view showing the -
relative positions of the heddles of one set
when raised to the top of their stroke. .

Fig. 6 is a diagrammatic view showing the
relative out-of-alignment positions of -the
harnesses of a set, and the angular positions
of the jack when the thread-engaging por-
tions of the harnesses are passing:those of.
the other set of harnesses during the chang-
ing of the shed. _ _ o

Fig. 7 is a diagrammatic view showing the
inclined position of the thread-engaging por-
tions of the harnesses of a set and the rela-
tive inclined position of the jack when all are
in down position. - : :

Fig. 8 is a diagrammatic view showing the
shed threads formed by the two sets of har-
nesses in their extreme open positions also
indicating the relative positions of the jacks
and treadles. . ; :

Fig. 9 is a diagrammatic view indicating-
the threads of the two sets as being out of
alignment when' crossing the center line in
opposite directions. : S o

It is found in practice that ordinarily
where a group of any six harnesses are em-
ployed in a cam loom, the first three har-
nesses are connected together to form a set,
and the second three harnesses are connected
together to form a second set, and these two.
sets are each connected through jacks to the.
treadles to be reciprocated. LT

When the harnesseés are arranged in this
manner, it will be seen that-the successive
warp threads must be drawn into alternate
harnesses so that adjacent warp threads will
be oppositely reciprocated to properly open.
the shed, that is, so that threads in the upper
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warp threads. By being obliged to so draw
in the warp threads mistakes are very easily
made by drawing a warp thread into the
wrong harness, which causes these threads
to cross and so unduly chafe and break and
also to cause the threads to form bad places
in the cloth; but by my improved arrange-
ment the alternate harnesses in one set and
the remaining harnesses in ‘mother set, and
connecting these different sets of harnesses
to their respective jacks to reciprocate oppo-
sitely, the warp threads may be drawn into
each of these harnesses successively; that is, t
instead of drawing the first three successive
threads into the harnesses 6,4 and 2 and the
next three successive threads into harnesses
5, 8 and 1, the operator may draw the suc-
cessive thr_eads into successive or adjacent
harnesses 6, 5, 4, 3, 2 and 1, thereby reduc-
ing to the minimum the hablhty of making
nustakea in this drawing-in process. Mqo
it 1s found of ‘1dv1nt‘we to so arrange the
harness operating mechamsm that the threads

-of the different sets forming the shed will

cross or pass each other progressively or one
ahead of the other and not all at once, thus
preventing crowding -and chafing and so
weakening of the threads, materially reduc-
ing thr ead breakage and so permitting-a ma-
telnlly 1nclefmsed Toom production; and the
following is a detailed description of the
present embodiment of my invention and
showing one means by which these advanta-
geous results may be accomplished -—

With reference to the drawings, 10 desig-
nates the frame of the loom and 11 the upper
arched member thereof on which is support-
ed a- get of top rolls 12 on their shaft 18 and
a second set of rolls 14 on their shaft 15, each
roll being operatively connected throut)h its
straps 16 to individual har nesses of the group
17 in this particular case, six harnesses are
shown, and each ad]acent harness is con-
nected on opposite sides of the adjacent top
rolls 12, as best shown in Fig. 3, ‘to operate
opp051te1y and alternately.

Below this group of harnesses are mounted
two jacks 18 and 19, each to be reciprocated
in different horizontal planes, that is the
upper jack 18 never passes below the lower
jack 19 and is notched out as at 20 so as not
to interfere with the cross bar 21 ‘of the
lower jack upon reaching the lower end of
its stroke; also, it will “be noted that the
upper ]ack is provided with three attaching
eyes 22, to which harnesses 1, 8 and 5 are
cormected at either end thvoudh connections
23 and that the lower jack is prov1ded with
a similar number of attaching eyes 24 to
which - harnesses 2, 4 and 6 are attached
through their connect10ns25. Jack 18 is con-
nected through:its strap 26 to the treadle 27
and jack 19 is connected through its strap
28 to its treadle 29, treadle 27 bemg operated
by its individual cam 80 and treadle 29 being
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operated by its individual cam 32, both cams
being mounted on cam shaft 31, whereby the
oper: ation of these two jacks throngh their
individual cams cause an opposite recipro-
cating action of the two sets of alternate
harnesses in the loon.

By this simple arrangement Wheleln the
alternate harnesses are connected together in
sets, each set to a separate jack, and each jack
is opemted by a separate cam and treadle,
the harness operating parts ave reduced to the
minimum, and -the chances of making mis-

takes in the drawing-in of the warp threads
is also minimized.

In some instances it is found to be of im-
portance to so arrange the harness-operating
mechanism that the threads of the different
setsiin theshell will pass each other successive-
ly or progressively, Whﬂe the shed is chang-
ing, instead of all passing at the same time
ds has hevetofore been customary, thus avoid-
ing crowding and chafling of the threads, and
I have her em shown one way of accomplish-
ing this result which is by forming the rollers
of the different harnesses of different diame-
ters for instance the rollers of these different
harnesses increase progressively in diameter,
as shownin the diagrammatic Figs. 5,6 and 7,
thus causing the hau ness to travel at different
speeds by initially setting these harnesses
just out of alignment with each other when
connecting them up, chcy will be out of hori-
zontal ahonm nt with each other and with
those of the other set while these sets are pass-
ing each other during the shed changing op-
CI“lthH, as illustrated in Fig. 9, thus causing
the threads of the opposite “sets to pass each
other progressively. This difference in
stroke of the harnesses of the same set is
taken care of by a rocking motion of the jacks
18 and 19, to which they are connected, as
best illustrated in TFigs. 5 to 8 inclusive. The
relative progressive increase in diameter may
only be slight, say an increase in diameter of
14 of an inch for each roller from the first to
the sixth inclusive. The difference in the
stroke of the three harmesses connected to
each jack being taken care of by the rocking
of the jack, and this difference n stroke also
serves to bring the shed threads into sub-
stantial alig nment when the shed is open.

While I have described certain construc-
tion forms which embody the principles of
my invention, it is obvious that other desired
changes in arrangement may be made within
thes p1r1t and the s scope of the invention as de-
fined in the appended claims.

I claim:

1. In a loom, two sets of oppositely recip-
rocating thread-guiding harnesses, sets o
rollers of different diameters connected to the
different harnesses of the dlfrel ent sets, a ]ack
to which the lower portion of each set of har
nesses is connected, means for mounting s \,ald
jack to rock, and means including said roll-
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ers for operating said harnesses and jacks to
atise the thread engaging portions of said
harnesses of the different sets to pass each
other successively during the changing of the
shed.

2. In a loom, a group of thread-engaging
harnesses, a pair of jacks, means connecting
the alternate harnesses of the group to one
of said jacks, means for mounting said jack
to rock, means connecting the remaining har-
nesses of the group to the other jack, rollers
of different diameters to which the different
harnesses of the sets ave connected, and means
including said rollers for reciprocating the
different harnesses of the gets alternately in

opposite directions causing their thread-en-

gaging portions to pass each other pro-
gressively during the changing of the shed.

3. In a loom, a group of thread-engaging
harnesses, a pair of jacks, means connecting
the alternate harnesses of the group to one
of said jacks, means for mounting said jack
to rock, means connecting the remaining har-
nesses of the group to the other jack, rollers
of different diameters connected to the dif-
ferent harnesses of the sets, a pair of cam-
driven treadles, and means including said
rollers; cams, treadles, and jacks for recip-
rocating the different harnesses of the seis
alternately in opposite directions causing
their thread-engaging portions to pass each
other progressively or out of horizontal
alignment during the changing of the shed.

4. In a loom, a group of harnesses, a pair
of jacks having spaced members thereon, each
of which members is connected to a single
harness, a pair of treadles, means for flexi-
bly securing said treadles to said jack at a
location to cause tipping of the jack when
pulled, and cams for oppositely reciprocat-
ing said jacks.

5. In a loom, a pair of treadles, a group
of harnesses, alternate harnesses forming one
group, and the remaining harnesses forming
another group, a pair of jacks having spaced
members thereon, each harness of the first
group being separately connected to one
Jack and each harness of the second group
being separately connected to the other
jack, and flexible means for securing said
treadles to said jacks at a point to cause tip-
ping of the jacks when pulled, and means
for oppositely reciprocating  said jacks
through said treadles. .

6. In a loom jack having an elongated
body, members prejecting laterally from each
end thereof and spaced means thereon for
securing individual harnesses thereto, and
means on said jack for securing it to a trea-
dle.

7. In a loom jack having an elongated
body, members projecting substantially at
right angles to said body positioned af the
ends thereof and spaced means thereon for
securing individual harnesses thereto, and

3

means on said jack for securing it to a trea-
dle. '

8. In a loom, a group of harnesses, a pair
of jacks having spaced members thereon, each
of which members is connected to a single
harness, rollers of different diameters, there

being at least one such roller for each har-

ness, means connecting the said rollers each
to its respective harness, a pair of cam oper-
ated treadles, and means for flexibly secur-
ing said treadles to said jacks at a point to
cause rocking motion thereof for causing
the thread engaging portions of said harness
to pass each other out of horizontal align-
ment during the changing of the shed.

In testimony whereof I affix my signature.
DANIEL N. ¢’BRIEN.
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