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The invention relates to looms and particu-
larly to mechanism to be attached to a plain
Ioom for controlling the pattern as it is woven
into the cloth to form checks and so-called

5 “hroken stripes”.

Pattern controlhng mechanisms now com-
monly emiployed for such a purpose are com-
plicated devices requiring considerable time
in setting up and making ready for the weav-
ers. Furthermore they require considerable
power to operate and their speed is limited
with a consequent limited output. They also
vequire considerable attention thus limiting
_ the loom fixer and weaver as to the number
5 they can take care of, with a consequent high

cost in overhead eXpense.

The invention has for its general object to
provide pattern controlling mechanism of

. 1e1at1ve1y simple and inexpensive construe-
% tion to be attached to a plain loom so that
pattern cloth of the above description can be
woven thereon or the loom used for weaving
plain cloth.

The foregoing and other objects of the in-
“ vention tooethel with means whereby the lat-

ter may be carried into effect will be under-

stood from the foﬂowmg description when

taken in connection with the accompanying
 drawings, in which the novel features will be
Y clearly pointed out and defined in the claims
hereunto appended.

In the drawings:

Fig. 1 is a side elevation of a loom having
attached thereto pattern controlling mecha-
nism embodying the invention, the parts of
which are shown in operative position.

Fig. 2 is an enlarged sectional view taken
on the line 2—2of Fltr 1.

Fig. 3isaviewin perspectwe of the mecha-
hism shown in Fig.2 together with other asso-
ciated parts.

Fig. 4 is a diagram of “broken-stripe and
check” weave produced by mechanism em-
- b()flving the invention.

Fig. 5 is a diagram of similar weave of
shovhtly modified construction.

Fig. 6 is a detail view of the pattern chaln
employed in producing the weave shown in
. Rip. 5.

As herein shown the pattern controlling
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Serial No. 251,153,

mechamsm embodying the invention is ap-
plied to a plainloom employing four har-
nesses. Referring to Fig. 1 of the drawings,
at I is shown one of the side frames of such a
loom which is provided with bearings for the
crank shaft 20, the cam shaft 21, the shiaft 92
of the spool W from which the Warp threads
% are drawn in the process of weaving, and
the shaft 28 of the cloth drum R upon which
the finished cloth C is wound aftér passing
over the breast beam B. ' The crank shaft 20
has fized thereto a pulley 24 by which it is
driven from any suitable source of power
(not shown). 1t is provided with cranks 25
which itnpart an oscillating motion to the lay
beain / carried by the lay swords 26 to which
the cranks are connectéd by links 27.  The lay
swords are pivoted at 801 to the frame of the
loom. The cam shaft 21 is rotated by the
crank shaft to which it is connected by
gears 8.

The take-up motion of the loom, shown at
T, 1s of the intérmittent type and comprises a
train of gears ¢ and a ratchet 28 which re-
ceives moticn from a ‘pawl 29 carried by an
arm 30 pivoted at 31 to the frame and actu-
ated by one of the lay swords 26. The ratchet
98 is locked against retrograde movement
after each action of the p‘uvl 29 by one arm
32 of a lever 38 pivoted at 31 to the frame,
said arm acting as a locking pawl. This mo-
tion draws down the cloth after it is woven
and winds it upon the drim R.

The shedding metion of the loom is indi-
cated at M and includes two shedding cams,
two treadles, ' four harnesses, two  coiled
springs and two harness rollers. The shed-
ding cains indicated at ¢ and ¢’ are mounted
fast on the cam shaft 21 and operate the
treadle ¢ and ¢ vespectively which are piv-
oted at 84 to the frame. The front and
back harnesses indicated at A and A’ respec-
tively are connected at their upper endsto the
harness roller 7, while the front and back
harnesses indicated at m and m’ respnctlvelv
are connected at their upper ends to the har-
ness roller 0. 'The front harness A 'is con-
nected at its lower end to the treadle ¢ and
the rear harness A’ is connected to the floor
by a coiled spring 85. The front harness m
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is connected at its lower end to the treadle #’,
and the rear harness m’ is connected to the
floor by a coiled spring 86. As the front
harness % is depressed by the extended por-
tion of its cams ¢, the rear harness A’ is raised,
thus storing up energy in the spring 85. At
the same time the front harness m is per-
mitted to rise by the action of the cam ¢’ and
the rear harness m’ is depressed under the
influence of the spring 36. When the front
harness 7 is depressed by the extended por-
tion of its cam ¢’ the rear harness m” is raised
and at the same time the front harness /% is
permitted to rise and the rear harness A’ is
depressed by the pull of the spring 85. In
this manner the shed S is formed which per-
mits the passage therethrough of the shuttle
s to lay the weft threads or filling. The
shuttle s, actuated by the picking motion (not
shown), travels on the lay beam 7 which is
actuated by the crank shaft as heretofore de-
scribed. At » is shown the reed which beats
up the last pick of the filling after it has
been laid in the shed by the shuttle, the con-
stant repetition of which results in the for-
mation of the cloth.

Referring now to Fig. 4 of the drawings
there is shown in diagram a fragmentary
view of “broken-stripe and check” cloth made
in accordance with the present invention.
The checks, one of which is indicated at A,
are defined by bars a composed of weft
threads or filling and cords & composed of
warp threads. Kach bar ¢ in the pattern
herein shown is made up of three threads or
picks and each pair of these bars has plain
weave designated d therebetween. The
stripes. one of which is indicated at ¢ and in
this instance is composed of five threads, are
off the warp and intersect the checks inter-
mediate the warp cords 5. Each stripe ¢ is
overlaid or “broken” by one pick of each of
the bars ¢ and also by a single pick f of
the plain weave d at regular intervals. As
herein shown every fourth pick f of the plain
weave overlies the stripe while the three picks
designated 4 between each pair of picks 7 run
underneath the stripe.

It is with the laying of the bars @ and the
plain weave d of the filling to define the
checks and “break” the stripes that the in-
vention is concerned and it is the general ob-
ject of the present invention to provide pat-

‘tern controlling mechanism adapted for ap-

plication to & plain loom and capable of
producing the pattern above referred to.

In accordance with the present invention
and with particular reference to Figs. 1 to 3
inclusive of the drawings, at 40 is indicated a
shaft journalled in bearings 41 secured to a
cross member 2 connecting the side frames
IF of the loom. A portion of this shaft ex-
tends outwardly beyond one of the side
frames and has secured thereto by a set screw
42 a sprocket 43 which engages a pattern
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chain 44. This chain is provided with canis
for a purpose to be hereinafter described, and
extends npwardly in a plane parallel to the
loom frame, and at its upper end runs over
a sprocket 45 loosely mounted on a stud 46
which is adjustably secured to a bracket 47
located between said chain and the side frame
of the loom. The bracket 47 is provided with
an elongated slot 48 for the reception of the
threaded end portion 49 of the stud 46, said
stud being fixed in adjusted position therein
by a nut 50. The bracket is itself adjust-
ably secured to the side frame of the loom
by a stud 51 the reduced threaded portion 52
of which is received in an elongated slot 53
in the side frame F to which the inner end
of said stud is clamped by a nut 54. The stud
51 is provided at its outer end with a reduced
threaded portion 55 which is received in the
slot of the bracket to which it is clamped by
anut 56. The bracket terminates at its lower
end in a fork indicated at 57 which engages
the shaft 40 and is held immovably in place
thereon between collars 58.

It will thus be seen that adjustment is pro-
vided between the side frame F of the loom
and the bracket 47, and furthermore between
the bracket 47 and the stud 46 which carries
the upper sprocket 45 for the pattern chain
44. In this manner various lengths of pat-
tern chains for a wide variety of patterns
may be employed.

The pattern chain 44 comprises a series of
links for engagement with the sprockets 43
and 45 and is provided on its periphery with
knobs or cams adapted, at certain periods of
time during the operation of the loom, to
actuate mechanism to engage the treadle ¢
and restrain the harnesses 4 and 4. ‘These
harnesses are connected to all of the warp
threads w except those which form the stripes
¢. Asshown in Figs. 1 and 8 this treadle en-
gaging mechanism indicated at X includes an
arm 60 having its upper end loosely mounted
on a stud 61 adjustably secured to an exten-
sion 62 on the bracket 47. The iower end of
the arm 60 has attached thereto a wire 63
which is connected to a belt 64 that passes
around pulleys 65 and is connected to a wire
66 that 1s attached to the lower ead of a latch
3 pivoted intermediate its ends at 4 to a post
68. The post 68 is adjustably secured by
bolts 67 to a slotted standurd 69 fized to the
floor directly under the forward end of the
treadle #. The upper end of the Jatch 3 is
provided with a hook 5 adapted to engage a
pin 6 on the forward end of the treadle £ when
the treadle engaging mechanism X is actu-
ated. The hooked end of the latch 3 is re-
Ieased to free the treadle ¢, when the treadle
engaging mechanism X is inoperative, by :
coiled spring 7 attached at one end to the post
68 and at the other end to the wire 66. The
arm 60 is provided, intermediate its pivot
point 61 and its connection with the fexible
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member that connects it to the latch 3, with a
roller 9 which ies in the path of movement of
the cams on the pattern chain 44 and normalsy
rests -against the plain links thereotf due to
the force exerted by the spring 7 in retract-
ing the connections 63, 64 and 66. o
~The cams on the pattern chain 44 actuate
the treadle engaging mechanism X above de-
scribed fo restrain the harnesses 7 and #
while the bars o are being laid to define the
checks in the cloth, and as shown for the par-
ticular pattern illustrated in Fig. 4 comprise
two cams indicated at 85 and 88 (see I'ig. 3).
Between the cams on each side of the chain
are twenty-two plain links indicated at 87
and 88, which permit the treadie engaging
mechanism X to release the harnesses under
the influence of the spring 7, at which time
the plain weave indicated at d between the
bars @ is being laid. As shown i Iligs. 1
and 3 the cam 85 of the pattern chain 44 is
engaging the roller 9 of the arm 60. "This
actlon has swung the arm 60 on its pivot to
the left as viewed in these figures, causing
the arm to exert a pull on the lower end of the
lateh 3 through the intermediate connections
63, 64 and 66 and force the hooked end 5 of
sa1d latch into engagement with the pin §
on the forward end of the treadle 7. At this
time the harnesses 4 and A" are held in a
fixed position thus keeping the shed 8 in the
position shown in Fig. 1 while the thres piclks
constituting one of the bars @ are being laid.
The cam 86 of the pattern chain 44 actuates

s the treadle engaging mechanism X in like

manner to restrain the harnesses 4 and 27
while the next bar o of three picks is being
laid.

Means for restraining the harnesses m and
m” will now be described. The harnezs m’
is connected to all the warp threads forming
the stripes ¢ while the harness m acts-as an
idler and is not directly connected to any of
the warp threads. Fixed to the outer end
of the shaft 40 by a set screw 90 is a sprocket
91 which engages a pattern chain 92. This
pattern chain extends upwardly in a plane
parallel to the loom frame and at its upper
end runs over.a sprocket 93 loosely mounted
on the outer end of the stud 46 previousiy
referred to. It comprises a series of lnks
for engagement with the sprockets 91 and 93

and is provided on its periphery with a series.

of knobs or cams 94.. As shown in Figs. 1
and 8 each cam link alternates with a plais
link  throughout the length of the chain.
These cams are adapted, at certain periods of

=
I3

time. during the operation of the loom. to

actuate mechanism to engage the treadle ¢’
and restrain the harnesses m and m’.. As
shown in Figs. I'and 8 this‘mechanism indi-
cated at Y is simnilar to the treadle engaging
mechanism X previously described and in-
cludes an arm 95 having its upper end loose-
ly mounted on the stud 61 heretofore referred

3

to. The lower end of the arm 95 has at-
tached thereto:a wire 96 which is connected
to a belt 97 that passes around pulleys 98
and is connected to a wire 99 that is attached
to the lower end of a latch 102 pivoted inter-
mediate its ends at 103 to a post 101, . The
post- 101 is adjustably secured similar to the
post 68 to a standard 104 fixed to the floor
directly under the forward end of the treadie
¢’.- The upper end of the latch 102 is pro-
vided with a hook 120 adapted to engage a
pin 121 on the forward end of the treadle #’
when the treadle engaging mechanism Y ig
actuated. The hooked end of the latch 102
is released to free the treadle #, when its
treadle engaging mechanism is inoperative,
by a coiled spring 122 attached at one end
to the post 101 and at the other end to the
wire 99,  The arm 95 is provided, intermedi-
ate its pivot point 61 and its connection with
the flexible member that connects it to the
latch 102 with a roller 128 which lies in the
path of movement of the cams 94 on the pat-
tern chain 92 and normally rests against the
plain links thereof due to the force exerted
by the spring 122 in retracting the connec-
tions 96, 97 and 99. )

The pattern chains 44 and 92 are moved to
actuate the treadle engaging mechanisms X
and Y by means which will now be described.
Secured to the cam shaft 21 for rotation
therewith is a sprocket 76 which engages a
chain 77 which drives a sprocket 78 loosely
mounted on a stud 79 projecting from a
bracket 80 which is secured to the cross mem-
ber 2 of the loom frame by bolts 81. At-
tached to the sprocket 78 for rotation there-
with iz a pinion 82 which meshes with an
idler gear 83 which in turn meshes with a
gear 84 secured-to the shaft 40 by a set screw
10. It will thus be seen that the shaft 40,
upon which are mounted the sprockets 43 and
91-which engage and drive the pattern chains
44 and 92, will be rotated continuously by
the sprockets and chain and train of gears
above referred to. With this type of drive
for the pattern chains it is only necessary to
properly time said chaing relative to the
treadle cams.

Ag previously stated, the take-up motion,
generally indicated at T in Fig. 1, draws
down the cloth after it is woven and winds it
upon the drum R. This action must take
place after the réed 7 beats up each pick of
the filling in the plain weave indicated at ' d
in Fig. 4, but must be stopped temporarily
while the bars ¢ are being laid to maks the
picks thereof more compact in the finished
cloth. Means are provided for checking the
take-np motion during this operation, and as
shown in ¥ig. 1, said means comprises a flexi-
ble connection mdicated at 105, which is se-
cured at one end to the arm 106 of the locking
pawl lever 33 and extends rearwardly over
the shaft 22 of the spool W, thence down-
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wardly over a pulley 107 and forwardly to
its connection at 108 with the lower end of
the arm 60 previously referred to which
forms a part of the treadle engaging mecha-
nism X for the treadle . It will thus be seen
that when the treadle engaging mechanism
X 1s actuated to engage the treadle ¢ to re-
strain the harnesses 2 and A" while the picks
of each of the bars a are being laid, the take-
up motion will be checked, thus permitting
the completed bar to be laid before the cloth
is again taken up.

Fig. 5 shows in diagram a fragmentary
view of “broken-stripe and check” cloth em-
ploying bars and cords comprised of five
threads each, which is most common in gen-
eral practice. In Fig. 6 is shown the pattern
chain 92* which takes the place of the chain
92 in weaving the pattern shown in Fig. 5.

The loom herein described may be used at
any time for the weaving of plain cloth by
simply disengaging the chain 77 from the
sprocket 76 on the cam shaft 21. This change
requires but a short space of time and throws
the pattern controlling mechanism out of op-
cration thus permitting the loom to be used
in weaving plain cloth. For weaving check
cloth such for example as “dimity” or
“hroken stripe” such as shirting, dress goods
and the like it is only necessary to employ
one chain corresponding to the chain 92.

The operation of the hereindescribed loom
will be apparent from the foregoing descrip-
tion but may be briefly reviewed as follows:

Assuming that the leom is in operation
and onc of the bars ¢ is being laid, the parts
will be in the position shown in Figs. 1 and
3, wherein the cam 85 on the pattern chain
44 is actuating the treadle engaging mecha-
nism X to engage the treadle ¢ and restrain
the harnesses 2 and A’. These harnesses be-
ing attached to all the warp threads w except
the ones forming the stripes ¢, hold said warp
threads in the fixed position to form the shed
S as shown in Fig. 1 for the passage of the
shuttle in laying the threads of the bar a.
During this operation the take-up motion T
has been stopped by the action of the arm 60
and flexible connection 105 in disconnecting
the locking pawl 32 from the ratchet 28.
This permits the bar @ to be completed before
the cloth is again taken up which results in
more firmly compacting the picks of said bar
in the finished cloth. The first pick of the
bar @ is used to break the stripe while the
other two picks pass underneath the stripe
due to the action of the cam ¢’ in actuating
the treadie # to reverse the harnesses m and
m’. At the completion of the bar @ the pat-
terit chain 44 releases the treadle engaging
mechanism X thus freeing the treadle ¢ and
permitting the harnesses 4 and A’ to operate
under normal action of the cam ¢ and the
spring 35, to weave the plain cloth between
the bars ¢ indicated at ¢ in Fig. 4. During

1,753,840

this operation the cams on the pattern chain
92 are intermittently actuating the treadle
engaging mechanism Y to engage the treadle
#’ to restrain the harnesses m and m’ while
the groups of three picks each indicated at ¢
in Kig. 4 are being laid under the stripes e.
The plain links on the pattern chain 92 per-
mit the treadle engaging mechanism Y to free
the treadle ¢ and release the harnesses m and
m’ while the single picks indicated at f in
Tig. 4 ave laid in a manner to “break” the
stripes. At the completion of the plain
weave ¢ the cam 86 on the pattern chain 44
actuates the treadle engaging mechanism X
to again restrain the harnesses 2 and 2’ and
stop the take-up motion T while the next bar
@ is being laid. In this manner the checks
are defined by the bars ¢ and the stripes are
“broken” by picks f of the filling.

From the foregoing description it will be
seen that a plain loom equipped with pattern
controlling mechanism embodying the inven-
tion is adapted to weave pattern cloth, one
construction of which is herein shown, 1. e,
“broken stripe and check” cloth, or at short
notice can be adapted to weave plain cloth.

Furthermore the mechanism hereinde-
scribed is relatively simple and inexpensive,
and requires little attention after it is set up
and running. It requires considerably less
power to operate than mechanisms now in
common use for performing similar opera-
tions, and permits of a higher speed with a
consequent greater output per machine.

The foregoing advantages therefore result
particularly in a lower first cost, less power
consumed, lower labor costs and increased
production.

What we claim is:

1. In combination with a four harness
loom including two pairs of harnesses adapt-
ed to weave plain cloth, mechanism whereby
the loom is adapted to form broken stripes
and checks where the warp threads are in part
disposed singly and in part in groups to form
stripes, said mechanism including means for
actuating the two pairs of harnesses in oppo-
site directions to each other, one pair of said
harnesses being connected to all of the warp
threads except those which form the stripes,
one of the other pair of harnesses being con-
nected to the warp threads which form only
the stripes, a support to which the other har-
ness of said second pair is yieldingly con-
nected, means for restraining one pair of the
harnesses at predetermined ntervals and for
a predetermined number of picks, means for
releasing said restraint after the laying of
the predetermined number of picks and means
for restraining the other pair of harnesses
at predetermined intervals alternating with
intervals of operativeness of the harness mo-
tiomn.

2. In combination with a- fonr harness
loom including two pairs of harnesses adapt-
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ed to weave plain cloth, mechanism whereby
the loom is adapted to form broken stripes
and checks where the warp threadsare in part
disposed singly and in part in groups to form
stripes, said mechanism including means for
actuating the two pairs of harnesses in oppo-
site directions to each other, one pair of said
harnesses being connected to all of the warp
theeads except these which ferm the stripes,

‘onie of the other pair of harnesses being con-

nected to the warp threads which form only
the stripes, a support to which the other
harness of said-second pair is yieldingly con-
nected, means for restraining one pair of
the harnesses at predetermined intervals and
for a predetermined number of picks, means
for releasing said restraint after the laying
of the predetermined number of picks, means
for restraining the other pair of harnesses at
predetermined intervals alternating with in-
tervals of operativeness of the harness motion,
means for releasing said last restraint and
means for controlling the restraining opera-
tion on the first pair of harnesses to occur
during one of the periods of release of re-
straint on the second harness motion.

3. In combination with a four harness
loom including two pairs of harnesses adapt-
ed to weave plain cloth, mechanism whereby

 the loom is adapted to form broken: stripes

and checks where the warp threads are in part
disposed singly and in part in groups to
form stripes, said mechanism including means
for actuating the two pairs of harnesses in
opposite directions to each other, one pair
of said harnesses being conmected to all of
the warp threads except those which form
the stripes, one of the other pair of harnesses
being connected to the warp threads which
form only the stripes, a support to which the
other harness of said second pair is yield-
ingly connected, means for restraining one
pair ot the harnesses at predetermined inter-
vals and for a predstermined number of picks,
means for releasing said restraint after the
laying of the predetermined number of picks,
means for restraining the other pair of har-
nesses at predetermined intervals alternating
with intervals of operativeness of the harness

motion, means for releasing said last restraint,

means for controlling the restraining opera-
tion on said first pair of harnesses to occur
during one of the periods of release of re-
straint on the second harness motion and
means for controlling each restraining opera-
#ion on the first pair of harnesses to occur
during the action of the second pair of har-
nesses in alternatingly changing the position
of the stripes with relation to-the upper and
Tower threads. S :

4. In combination with a four harness
loom including two pairs of harnesses adapt-
ed to weave plain cloth. the upper end of each
harness of both pairs being connected to a
roller, the lower-end of one harness of each

pair being connected to a treadle, the lower
end of the other harness of each pair being
connected to:a support, at least one of said
last two comnections being vielding, mecha-
nism by which the loom is adapted to weave
broken stripes and checks where the warp
threads are in part disposed singly and in
part in groups to form stripes, said mecha-
nigm comprising means for actuating the two
pairs of harnesses in opposite directions to
each other, one pair of the harnesses being
connected to all of the warp threads exeept
those which form the stripes, one harness of
the second pair being connected: to the warp
threads: which form only the stripes, a sup-
port to which the other harness of said second
pair. is yieldingly connected, means for re-
straining one pair of harnesses at predeter-
mined 1ntervals and for -a predetermined
number of picks, means for releasing the re-
straint after the laying of the predetermined
number of picks and means for restraining
the other pair of harnesses at predetermined
intervals alternating with intervals of oper-

ativeness of the harness motion.

5. Incombination with a four harnessloom
including two pairs of harnesses adapted. to
weave plain cloth, mechanism whereby the
loom is adapted to form checks and broken
stripes, said ‘mechanism including two trea-

-dles connected respectively to the two pairs

of harnesses, one pair of harnesses being con-
nected to all of the warp threads except those
which form the stripes, one of the other pair
of harnesses being connected to only the warp
threads which form the stripes,the other har-
ness of said second pair being yieldingly con-
nected to a fixed support, means for actuat-
ing the treadles in opposite directions to
each other, means for restraining the first set
of harnesses after predetermined periods of
plain weaving to permit the laying of a pre-
determined number of picks to form a bar,
means whereby the restraint on the harnesses
is released after laying the predetermined
number of picks, means for restraining the
second sef, of harnesses intermittently, said
periods of restraint on the second set of har-
nesses permitting the laying of a plurality of
picks on one face of the warp stripes, means
for releasing the restraint on the second set
of harnesses while a series of single picks
are being laid on the upper bar of the warp
stripes. - . ' :

6. In combination with a four harness loom
including two pairs of harnesses adapted to
weave plain cloth, mechanism whereby the
loom is adapted to weave cloth to form checks
and broken stripes; said mechanism inelud-
ing two treadles connected respectively to the
two pairs of harnesses, one pair of harnesses
being connected to all of the warp threads
except those which form the stripes, one of
the other pair of harnesses being connected
to only the warp threads which form the

70

k(]

85

$0

96

100

105

110

115

120

125

130




10

15

20

25

30

40

45

50

[+
&

6

stripes, the other harness of said second pair
being yieldingly connected to a fixed support,
a cloth take-up, a rotary shaft, two cams
mounted thereon adapted respectively to ac-
tuate the two treadles in opposite directions
to each other, an endless cam carrier, a plu-
rality of cams mounted on said carrier at a
distance apart from each other according to
the extent of plain weave desired, means ac-
tuated by said carrier cams to restrain the
first set of harnesses and the cloth take-up
after a predetermined period of plain weave,
thereby permitting the laying of a plurality
of picks to form a bar, means whereby the re-
straint on the harnesses and cloth take-up is
released after the laying of the picks to form
the bar, a second endless cam carrier, a series
of cams mounted thereon throughout the
length of said carrier and with plain spaces
between the cams, means actuated by said
cams to restrain the second set of harnesses
intermittently, said periods of restraint on
the second set of harnesses permitting the
laying of a plurality of picks on one face of
the stripes, the plain spaces between the cams
on the said second cam carrier permitting the
temporary release of the said second harness
restraint while a series of single picks are
being laid on the other face of the stripes.

7. In combination with a four harness loom
including two pairs of harnesses adapted to
weave plain cloth, mechanism whereby the
loom is adapted to weave cloth to form
checks and broken stripes, said mechanism
including two treadles connected respective-
ly to the two pairs of harnesses, one pair of
harnesses being connected to all of the warp
threads except those which form the stripes,
one of the other pair of harnesses being con-
nected to only the warp threads which form
the stripes, the other harness of said second
pair being yieldingly connected to a fixed
support, a cloth take-up, a rotary shaft, two
cams mounted thereon adapted respectively
to actuate both treadles in such manner that
the two treadles are actuated in opposite di-
rections to each other, an endless cam carrier,
a plurality of cams mounted on said carrier
at a distance apart from each other accord-
ing to the extent of plain weave desired,
means actuated by said carrier cams to re-

-strain the first set of harnesses and cloth

take-up after predetermined periods of plain
weave, thereby permitting the laying of a
plurality of picks during the said restraint
to form a bar, means whereby the restraint
on the harnesses and cloth take-up is released
after the laying of the picks to form the bar,
a second endless cam carrier, a series of cams
mounted thereon throughout the length of
said carrier and with plain spaces between
the cams, means actnated by said cams to
restrain the second set of harnesses intermit-
tently, said periods of restraint on the second
set of harnesses permitting the laying of a
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plurality of picks on one face of the warp
stripes, the plain spaces between the cams on
the said second cam carrier permitting the
temporary release of the said second harness
restraint while a series of single picks are
being laid on the other face of the warp
stripes, one of the cams on said first carrier
being so disposed that at the completion of
the plain weave another cam on the first car-
rier will again actuate the restraint on the
first set of harnesses and the restraint on the
cloth take-up.

8. In combination with a loom having at
least three harnesses and adapted for plain
weaving, an attachment therefor by which
it is adapted to weave broken stripes and
checlks where the warp threads are in pavt
disposed singly and in part in groups, said
attachment comprising means for actuating
ene pair of harnesses in the opposite direc-
tion to the other harness or harnesses. one
pair of said harnesses being connected to all
of the warp threads except those which form
the stripes, another one of the harnesses be-
ing connected to the warp threads which
form only the stripes, means for restraining
the first pair of harnesses at predetermined
intervals and for a predetermined number
of picks, means for releasing the restraint
after the laying of said picks, and means for
restraining the other harness or harnesses
at predetermined intervals.

9. In combination with a loom having at
least three harnesses and adapted for plain
weaving, an attachment therefor by which
it is adapted to weave broken stripes and
checks where the warp threads are in part
disposed singly and in part in groups. said
attachment comprising means for actnating
one pair of harnesses in the opposite direc-
tion to the other harness or harnesses, cne
pair of said harnesses being connected to all
of the warp threads except these which form
the stripes, another one of the harnesses ho-
ing connected to the warp threads which form
only the stripes, means for restraining the
first pair of harnesses at predetermined in-
tervals and for a predetermined numher of
picks, meaus for releasing the vestraint after
the laying of said picks, means for restrain-
ing the other harness or harnesses at prede-
termined intervals and means for centrolling
the restraining action on the first pair of
harnesses to occur during the periods of re-
lease of restraint on the second harness.

10. In combination with a loom having at
Ieast three harnesses and adanted for plain
weaving, an attachment therefor by which it
is adapted to weave broken stripes and checks
where the warp threads are in part disposed
singly and in part in groups, said attachment
comprising means for actuating one pair of
harnesses in the opposite direction to the
other harness or harnesses one pair of said
harnesses being connected to all of the warp

0

&0

46

0

160

105

115

120

130



10

fasn}
(=2

25

[
=18

40

45

G0

1,753,840 ik 4

threads except those which form the: stripes,
another one of the harnesses being connected
to the warp threads which form only the
stripes, means for restraining the first pair
of harnesses at predetermined intervals and
for a predetermined number of picks. means
for releasing the restraint after the laying of
said picks, means for restraining the other
harness or harnesses at predetermined iptnr
vals and means for contrelling the restrair
on the first pair of harnesses to cceur duri mg
the action of one of the other harnesses to
alternately change the position of the stripe
with relation to the upper and lower sheds.
11. In a loom adapted for plain weaving
and for forming checks and broken st 11pe$
three or more ‘mlressesﬁ two of which at lea
are arranged as a pair, two treadles, one of
which is connected to one pair of harnesses,
the other of which is connected to another

harness, the first pair of harnesses being con- g
‘pected toall of the warp threads except those

which form the stripes, the other harness be-
ing connected te only these warp threads
which form the str ipes, means for actuating
the treadles in cgposne directions to-each
other, means for restraining the first set- of
harnesses after predetermined Deliodq of
plain weaving to permit the laying of a pre-
determined number of picks to form a bar,
means whereby the restraint is released after
Iaying said predetermined number of picks,
and means for restraining the second treadle
and its harness intevmittently, whereby a
series of qmgle picks are permitted to ba laic
on one face of the warp stripes ‘»nd then on
the other face.

12. In a loom adapted for plain weaving
and for forming checks and broken atrmes.
three or more harnesses, two of which at
least are arranged as'a pair, two treadles, one
of wwhich is connected to one pair of harnesses,
the other of which is connected to one end

of another harness, the other end of said har- -

ness being vieldingly connected to a fixed
support, the first pair of harnesses being: con-
nected to all'of the warp threads except those
which form the stripes, the other harness be-
ing connected to only those warp threads
which form the stripes, a rotary shaft, cams
mounted thereon adapted to actuate the trea-
dles in opposite directions to each other, a
cam carrier, a plurality of cams on said car-
rier spaced according to the extent of plain
weave desired, means actuated by said cams
to restrain the first set of harnesses after' a
predetermined period of plain weave, there-
bV pem]tfuM the laying of a plurality of
picks to form a bar, means whereby t%e re-

straint is released after the laying of the-

picks to 101111 a bar, a econd cam carrier,
a series of cams mounted thereon and spacad
apart from each other, means actuated by
said eams to restrain the second treadle and
harness to permit the laying of a pluraiity

of picks on one face of the warp stripe, the

spaces between -the cams permitting the in-
termittent release of restraint on the said

‘second treadle and harness while a series of

single picks are being laid on the other face
of tbe warp stripe.

13. In a loom adapted for plain weaving
and for forming checks and broken stripes,
three or more harnesses of which at least two

are arranged as a pair, two treadles, one of ;

which is connected to one pair of harnesses,
the other of which is connected to -another
harness, the first pair of harnesses being con-
nected to all of the warp threads except those

which form the stripes, the other harness -

being connseted to only those warp threads
which form the stripes, a rotary shaft,
cams mounted thereon and adapted to actu-
ate thetreadles in opposite directions to each
other, a cam carrier, a plurality of cams on
aid carrier spaced according to the extent
of plain weave desived, means actuated by
saick cams to restrain the first set of harnesses
after a predeuermlned period of plain weave,
thereby permitting the laying of a plurality
of picks to form a bar, means whereby the
Ms‘u aint is released after the laying of the
picks to form a bar, a second cam carrier,
a se"ies of cams mounted thereon and spaced
apart from each other and means actuated
by said cams fo restrain the second treadle
and harness to permit the laying of a plu

rality of picks on one face of the warp strlpe,
the spaceé between the cams permitting the

intermittent release of restraint on the said .

second treadle and harness while a series of
single picks are being laid on the other face
of the war p stripe; one of the cams of the first
am carrier being so disposed that at the com-
pletion of the plain weave another cam on
the first cam carrier will again actuate the

restraint on the first set of harnesses and

actuate the restraint on the cloth take-up.
14. In a loom adapted for.plain weaving
and for forming checks and broken stripes,

thres or more hamesses of which at least two

are arranged as a pair, two treadles, one of
which is connected to one pair of harnesses,
the other of which is connected to another
harness, the first pair of harnesses being con-
nected to all of the warp threads except those
which form the stripes, the other harness
being connected to only those warp threads
which form the stmpes. a rotary shaft, cams
mounted thereon and adapted to actuate the
treadles in opposite direction to each other,
a cam carrier, means for continuously driv-
ing said cam carrier, & plurality of cams on
said carrier spaced according to the extent
of pmin weave desired to form a check, means
actuated by said cams to restrain the first set
of harnesses after a predetermined period of
pLun weave; t 1e1ebv permitting the laying
ot a plurality of picks to form a bar, means
whereby the restraint is released after the
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laving of the picks to form a bar. a second
cam carrier. a series of cams mounted thereon
and spaced apart from each other and means
actnated bv said cams to restrain the second
treadle and harness to permit the laying of a
plurality of picks on one face of the warp
stripe, the spaces between the cams permit-
ting the intermittent release of restraint on
the said second treadle and harness while a
series of single picks are being laid on the
other face of the warp stripe.

15. In combination with a plain weave
loom having at least three harnesses, two of
which operate as a pair, an attachment
whereby the loom is adapted for weaving
checks and broken stripes when the warp
threads are in part disposed singly and in
part in groups to form stripes, one pair of
said harnesses being connected to all of the
warp threads except those which form the
stripes. another one of the harnesses being
connected to the warp threads which form
only the stripes, means for restraining the
pair of harnesses at predetermined intervals,
thereby permitting a plurality of picks to be
laid to form a bar, means for releasing the
said harness restraint to permit plain weave,
means for intermittently restraining the sec-
ond treadle and its harness during the lay-
ing of one or more single picks on one face of
the stripe, and means for releasing said re-
straint on the second harness so timed that a
single pick or a series of single picks will
then be laid on the reverse side of the stripe.

16. In combination with a plain weave
Joom having at least three harnesses, two of
which operate as a pair, an attachment
whereby the loom is adapted for weaving
checks and broken stripes when the warp
threads are in part disposed singly and in
part in groups to form stripes, one pair of
said harnesses being connected to all of the
warp threads except those which form the
stripes, another one of the harnesses being
conmected to the warp threads which form
only the stripes, and means for separately re-
straining and then releasing the restraint on
the two sets of harnesses in such timed rela-
tion to each other that a predetermined num-
ber of picks will be laid transversely under
the stripes alternating with the laying of a
predetermined number of picks transversely
over the stripes.

17. In a loom adapted for piain weaving
and for weaving checks and broken strips,
two sets of harnesses and a treadle for each
set, one pair of said harnesses being connect-
cd to all of the warp threads except those
which form the stripes, one of the cther pair
of harnesses heing connected to the warp
threads which form only the stripes, a sup-
port to which the other harness of said second
pair is yeildingly connected, two endless cam
carriers, cams mounted on each of said car-
riers, means whereby the cams on the two
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carriers are respectively adapted to restrain
the two sets of harnesses at predetermined
times in relation to each other. means where-
by during the restraint on one set of har-
nesses a plurality of picks will be laid to form
a har. means whereby the cloth take-up will
be held in restraint during the forming of
the har. means for intermittentlv releasing
the restraint on the first set of harnesses
and means for intermittently actuating the
restraint on the second set of harnesses to
permit the laving of picks transversely of the
uprer face and of the under face of the strine.

18. In a loom adapted for plain weaving
and for weaving checks and broken stripes,
two sets of harnesses and a treadle for each
set, one pair of said harnesses being connected
to all of the warp threads except those which
form the stripes. one of the other pair of har-
nesses heing connected to the warp threads
which form only the stripes, a support to
which the other harness of said second pair
is yieldingly connected, means for restrain-
ing the two sets of harnesses at predeter-

‘mined times in relation to each other, means

whereby during the restraint on one set of
harnesses a plurality of picks will be laid to
form a bar. a cloth take-up, means whereby
the cloth take-up will be held in restraint dus-
ing the forming of the bar and means for in-
termittently actuating the restraint on the
second set of harnesses to permit the laying
of a pick or picks transversely of one face of
the stripes and then on the opposite face of
the stripes.

19. In combination with a loom adapted
for plain weaving, means for weaving checks
and broken stripes where the warp contains
stripes, said means comprising two treadles,
means whereby one treadle is actuated to al-
ternately raise and depress the warp stripes
above and below the plane of the weave, and
means whereby the other treadle is actuated
so that at predetermined times there will he
one or more picks laid on the upper side of
the stripes and at other predetermined times
a pick or picks will be laid on the under side
of the stripes.

20. In combination with a loom adapted for
plain weaving, means for weaving checks
and broken stripes where the warp contains
stripes, said means comprising two treadles
and two sets of harness mechanisms, means
whereby one harness mechanism is actuated
to alternately raise and depress the stripes
above and below the plane of the weave, and
means whereby the other harness mechanism
ig actuated so that at predetermined times
one or more picks will be laid on the upper
side of the stripes and at other predetermined
times one or more picks will he laid on the
under side of the stripes.

21. In a loom adapted for plain weaving
and for weaving checks and broken stripes,
two sets of harnesses and a treadle for each
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set, one pair of said harnesses being connect-
ed to all of the warp threads except those
which form the stripes, one of the other pair
of harnesses being connected to the warp
threads which form only the stripes, a sup-
port to which the other harness of said second
pair is yeildingly connected, two endless cam
carriers, cams mounted on each of said car-
riers, means whereby the cams on the two car-
riers are respectively adapted to restrain the
two sets of harnesses at predetermined times
in relation to each other, means whereby dur-
ing the restraint on one set of harnesses a
plurality of picks will be laid to form a bar,
a cloth take-up means whereby the cloth take-
up will be held in restraint during the form-
ing of the bar, means for restraining the sec-
ond set of harnesses during the restraint on
the first set of harnesses a sufficient time to
permit the laying of a pick or picks on one
face of the stripe, and means for releasing
said restraint on the second set of harnesses
during the restraint on the first set of har-
nesses to permit the laying of a pick or picks
on the other face of the stripe.

22. In combination with a four harness
loom adapted to weave plain cloth, a shuttle
to carry the weft threads, mechanism by
which it is adapted at intervals between plain
weave to weave broken stripes and checks,
said mechanism including two treadles con-
nected respectively to the two. pairs of har-
nesses, one pair of harnesses being connected
to all of the warp threads except those which
form the stripes, one of the other pair of har-
nesses being connected to only the warp
threads which form the stripes, a moving pat-
tern chain, a cam carried thereby adapted at
certain periods in its travel to restrain both
of said harnesses and hold in fixed position
all the warp threads except those which form
the stripes while the shuttle is allowed to
continue movement to lay a plurality of
threads to form a bar, a take-up motion,
means for restraining the take-up during the
laying of the bar threads, a rotary shaft and
a cam mounted thereon which controls the
weaving of plain cloth, means controlled by
the pattern chain to permit the first pair of
harnesses to operate under the normal action
of the cam which controls the weaving of
plain cloth, means controlled by the action of
cams on the pattern chain to restrain the
second pair of harnesses and permit the lay-
ing of a plurality of picks under the stripes
and means to release the said last pair of
harnesses after a predetermined number of
picks have been laid under said stripes and
permit the laying of a pick over the stripes.

23. In combination with a four harness

-loom adapted to weave plain cloth, a shuttle

to carry the weft threads, mechanism by
which 1t is adapted at intervals between
plain weave to weave broken stripes and

checks, said mechanism including two trea~

S

dles connected respectively to the two pairs
of harnesses, one pair of harnesses being con-
nected to all of the warp threads except those
which form the stripes, one of the other pair
of harnesses being connected to only the warp
threads which form the stripes, a moving
pattern chain, a cam carried thereby adapted
at certain periods in its travel to restrain both
of said harnesses and hold in fixed position
all the warp threads except those which form
the stripes while the shuttle is allowed to

continue movement to lay a plurality of

threads to form a bar, a take-up motion,
means for restraining the take-up during the
laying of the bar threads, a rotary shaft and
a cam mounted thereon which controls the
weaving of plain cloth, cam mechanism for
controlling the movement of one set of har-
nesses and the bar forming pick to lay cer-
tain picks over the stripe aiid certain other
picks under the stripe, means controlled by
the pattern chain to permit the first pair
of harnesses to operate under the normal
action of the cam which controls the weaving
of plain cloth, means controlled by the ac-
tion of cams on the pattern chain to restrain
the second pair of harnesses and permit the
laying of a plurality of picks under the
stripes and means to release the said last pair
of harnesses after a predetermined number
of picks have been laid under said stripes
and permit the laying of a pick over the
stripes.

24. In combination with a four harness
loom adapted to weave plain cloth, a shuttle
to carry the weft threads, mechanism by
which it is adapted at intervals between plain
weave to weave broken stripes and checks,
said mechanism including two treadles con-
nected respectively to the two pairs of har-
nesses, one pair of harnesses being connected
to all of the warp threads except those which
form the stripes, one of the other pair of

‘harnesses being connected to only the warp

threads which form the stripes, a moving
pattern chain, a cam carried thereby adapted
at certain periods in its travel to r@strain
both of said harmesses while a plurality of
picks are being laid to form a bar, means
controlled by the pattern chain to permit
the weaving of plain cloth for a predeter-
mined period, means controlled by the pat-
tern chain to permit the laying of a plurality
of picks under the stripes at predetermined
periods, and means to control the harnesses
whereby after a predetermined number of
picks have been laid under the stripes, it will
permit the laying of a pick over the stripes.
In testimony whereof we affix our signa-

tures.
JOSEPH THEXTON, Jz.
HENRY TOMLINSON.
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