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To all whom it may concern: .

Be it known that I, Witnrasyr T, Agrivy,

a citizen of the [Tnited States, residing at

Pittshurgh. Allegheny county, State of
5 Pennsvlvania, have invented a new and use-
tul Improvement in Looms. of which the fol-
lowing is'a full, elear, and exact description,
reference being had to the accompanying
drawings, forning part of this specification,
in which—

Figure 1 is a front elevation of one form
of Joom built is accordance with my inven-
tion. '

Fig. 2 is an end view thercof.

Figs. 8 and 4 are diagrams illustrating
the warp controlling. mechanism in different
positions,

Fig. 5 is u detail perspective view of one
of the tuft warp guide bars and a portion
of its eperating mechanism.

Fig. 6 ig a detailed sectional view through
one of the tuft warp guide bars.

Fig, 7 is a detail perspective view of one
of the reeds.

Fig. 8 is n detailed sectional view illus-
trating the warp feeding roll operating
mechanism and a portion of the taft warp
guide bar operating mechamnism.

Fig. 9 is a detail plan view of one of the
levers for actuating the warp guides.

Fig. 10 is a side elevation of a pertion
of one of the fabrie gage bars, and

Fig. 11 is a longitndinal sectional view
through « portion of the finished fabric.

This invention relates to an improvement
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in looms for weaving door muats from cocoa-

nut fiber, and is designed to provide a cheap
and efficient device of this character for
weaving a double pile fabric having a plu-
rality of tufting warp threads woven into
both of said fabries, and which are severed
to form two pieces of fabric having cut tuft
threads projecting upwardly from one face
thereof, )

45 Various attempts have heretofore been
made to weave mats of this character by
machine, but as far as I am aware no one
had been able to stuceessfully weave mats of
a good grade on an sutomatic leom. in view

56 of the fact that the threads from which the
mats are made have been so cunbersome thut
100 ane hag | ore designed mechanism to
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properly handle the threads to form a
closely woven mat, and for this reason all
high grade mats have heretofore been made
by hand.

The precise natare of my invention will be
best understood by reference to the accom-
panving drawings, which will now be de-
seribed, it being premised, however, that
various changes may be made in the details
of construction of the apparatus without de-
parting from the spirit and scope of my
invention as defined in the appended claims.

Referring to the accompanying drawings,
the reference character 2 designates the
frame of a well known type of loom having
the usual Iay 3 pivotally mounted on a shaft
4 mounted in the frame 2. This Iay is oper-
ated in the usnal manner by means of cranks
5 connected to n shaft 6 which is journaled
in the frame of the machine, and which
eranss are connected te the lay by means
.of connecting rods 7; to oscillate the lay in
the usual manner. Thig lay is provided
with a plurality of improved reeds 8, more
specifically referred to hereinafter, and
which are arranged to guide both sets of
binder warp threads, and also to form sepa-
‘ators between the binder warp threads and
the tufting warp threads. Mounted on each
end of the lay ave two shuttle boxes 9 for
the shuttles for the weft threads for the
double fabrie, and which shuttles are thrown
by the usual levers 10. 11 are guides on
the lay between the shuttle boxes and are
arranged to guide the upper shuttie to =
point adjacent to the upper set of warp
threads, the lower shuttle being guided in
the usual manner on the top of the beam of
the Jay. 127, 12 12¢ and 129 are hedlle
frames having double eyed heddles for guid-
Ing the binder warp threads for the double
fabric, and which heddle frames are recipro-
cated in the usual manner by the mechanism
13 which is actuated by the usual cams 14,
on the shaft 15, 16 and 17 ave warp beams
for the binder warp threads of the double
fabrie, the threads from the upper beam 16
are arranged to form the lower ply of the
fabric, while the warp threads on the beam
17 form the upper ply of the fabric.

In the drawings I have shown fonr heddle
irames, each of which is provided with
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double eyed heddles, the heddles in the
frames 12 and 12° carry ome-half of the
binder warp threads for the upper and lower
plies of the fabric, while the heddles in the
frames 12° and 12¢ carry the other half of
the binder warp threads for both plies of
the fabric; the arrangement being such that
alternate sets of threads are guided by the
heddles in the frames 122, 12°, and 12° and

124, respectively. I do this in order to- re-

lieve the strain on the heddle frames, so
that each frame controls one-fourth of all

- of the binder warp threads. It will be read-
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ily understood by those familiar with the art.
that, if desired, the binder warp threads for
the two plies of the fabric might be guided
by means of double eyed heddles in two
heddle frames, or single eyed heddles in four

heddle frames, but I prefer to use four hed-

dle frames with double eyed heddles in ordér
to relieve the strain.

Connected to the frame of the machine by
means of rods 18 are gage bars 19 having
teeth 20. These gage bars extend in a longi-
tudinal direction between some of the binder
warp threads and extend to a point beyond

" the lay and form gage bars for spacing the
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upper ply of fabric from the lower ply of
fabric, and determining the length of the
tuft threads between the two plies of the
fabric.

In order to lay the tufting warp threads -

about the weft in the upper and lower plies
of the fabric, T provide a plurality of tuft-
ing warp guide bars 21, each having an eye
22 through which the threads pass, and
mounted within these eyes are rollers 28 to
overcome friction of the tufting warp
threads passing through the eyes. These

tufting warp guide bars are connécted at

“one end to a rod 24 which is connected at
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its ends to angle levers 25 which are piv-
oted at 26 to the frame of the machine, and
are arranged to pass the tufting warp
threads below both plies of the fabric after
one throw of the shuftles, and then place

-them. above both plies of the fabric: after

the next throw of the shuttles. =~ . = -

The tufting warp thread guide bars are
preferably provided with downwardly ex-
tending arms 27, the lower ends of which
are always below the warp threads 'of the
lower ply of the fabric, and are arranged
to form guides to retain the various threads
in their longitudinal positions. ‘The reeds
8 are provided with slots 28 through which

the binder warp threads of both plies of .

the fabric are arranged to pass, while the
warp threads are guided between the
reeds by their guide bars. These reeds are
provided with laterally extending arms 29

~ which are connected to a rod 30 by set screws

" 31 to form a rigid structure.

65

Connected
to the angle levers 25 at each side of the
machine are links 32 which gre in turn con-
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nected to links 33 which are pivetally con-
nected to the frame of the machine ‘at 34.
The links 33 are each provided with a roller
35 which engages cam’slots’36 on cams 37,
which are connected to the shaft 38 jour-
naled in the frame of the'machine.”

In order to feed and maintain the tufting
warp threads under tension, I provide the
following" mechanism: Journaled in- the
frame of the machine is a shaft 39, which is
provided with levers 892, connected to each

other at their lower ends by means of a rod '

40. The tufting warp threads 41 are led
from the usual rack around a guide bar 42,
thence around a feed roll 43, which is oper-
ated as hereinafter described, and from the
feed roll these warp threads pass around a
second guide rod 44 slightly above the shaft
89. These tufting warp threads then pass
downwardly around the.rod 40, and from
‘therethrough the eyes 22 in the. guide bars

70
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21. . To oscillate the rod 40 111 order to main-

tain the tufting warp threads under tension
when the guide bars 21 are in both positions,
I provide a connection such as the links 45
at each side of the Tpachine which are con-
nected to the gnds of the levers 39* and to
levers 46 connected to the supporting rod
24 for the tufting warp guide bars, so that
the rod 40 will be oscillated in timed rela-
tion with the tufting warp guide bars to
maintain the same under tension. Con-
nected to the shaft of the feed roller 43 is.
a ratchet wheel 47, and 48 is a pawl arm
which. is arranged to oscillate on the shaft
of the feed roll 43. Connected to the arm
48 is a link 49, which is adjustably connected
to one of the links 33, the arrangement, being
such that the feed roll is moved a predeter--
mined distance for ciich throw of the tufting
warp guide bars. o .
- Journaled in the frame of the machine is
a main driving shaft 50 having a clutch
member 51 mounted thereon, which is ar-
ranged to-be moved into clutching engage-
ment with the main driving pulley 52 by
means of clutching mechanism 53, which is
arranged to be-actuated by a hand lever 54

“at the front of the loom. Connected to the
‘shaft 50 is a- bevel gear wheel 55 which

meshes with a bevel gear wheel 56 on the
stub shaft 57. Connected to this shaft 57

"is a spur gear 58 which meshes with a spur

gear 59 on the shaft 6, and which shaft is
connected by suitable gearing to the shaft
15, so that the lay shuttle throwing levers
and heddle frames will be actuated in timed
relation to each other. Connected to the
shaft 6 by means of a spline so as to be ro-
tated thereby but permit it to move longi-
tudinally thereon is a gear wheel 60, which
meshes with ‘a gear wheel 61 on the shaft
38 for rotating the cams to actuate the tuft-
ing warp guide bars. The ratio of the %ea.rs
60 and 61 is two to ome, so that the tufting
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warp g'uides will be moved downwardly
after ene throw of the shuttles and then be

.moved upwardly after the next throw of the

shuttles, to place the tufting warp threads
about the weft threads. '

Connected to the frame of the machine
Is a lever 62 having an eye in which the hub
of the gear wheel 60 is rotatably mounted
and which is arranged to shift the gear 60
in a longitudinal direction along the shaft
6 to disconnect it from the gear wheel 61,
in order to throw the tufting warp thread
controlling mechanism out of action, as here-
inafter described.

In Fig. 11 1 have shown a longitudinal
section through a portion of the fabric made
on this loom, and in which A and A’ desig-
nate the binder warp threads of the upper
ply of the fabrie, while the characters B
and B’ designate the binder warp throads
of the lower fabric. 41 designates the tuft-
ing warp threads, and A® and A* designate
the weft threads of the upper and lower
plies of the fabric respectively. '

The operation of the device is follows:

Assuming that the loon has been threaded
and a portion of the fabric formed with the
parts in the position shown in Fig. 4, the
shuttles will be thrown between the upper
and lower sets of binder warp threads along
the points designated D and D', The upper
weft thread A® will lie below the Warp
threads 4 and above the warp threads A7,
while the lower weft threads A* will lie be-
low waryp threads B, and above the wa "1
threads B’ and the tufting warp threads 41.
The lay is then moved forward to beat up the
fabrie, and during the movement of the lay
the tufting warp guide bars will be moved
to the position shown in Fig. 8 by means of
operating mechanism to pull the tufting
warp threads about the weft threads A and
to place the tufting warp threads above all
of the binder warp threads, and at the same
time the heddle frames will be shifted to
reverse the positions of the binder warp
threads of both sets. The shuttle is then
thrown and the lay is again moved forward
to beat up the fabyic, and during the next
movement the positions of the tuft warp
threads will be shifted to that shown in Fig.
4. After a predetermined length of fabric
has been made to form a mat or a series of
mats on the loons, the gear wheel 60 is shifted
laterally to throw the tufting warp thread
controlling mechanism out of action, and a
portion of plain fabrie is woven as indicated
1n the-central portion of Fig. 11, the tufting
warp threads merely lying between the plies
of fabric. After a predetermined amount
of plain fabric has been woven the tufting
warp thread mechanism is again thrown
into action and the operation is repeated.
The fabric is then cut along the dotted line
X—X shown in Fig. 11 to separate the two

“trolling shuttles between the

piveted to oseillato sbout o
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fabrics and to form two sets of u ats, the
edges of each are then finished in anv de-
sired manner. :

The advantages of my inverdion resuls
from the provision of a loom having menns 70
for weaving a double ply fabrie. together
with means for guiding and placing tufting
warp threads about the weft thread in one
ply of the fabric after one throw of the
shuttles, and then placing the tufting wa T
threads about the weft thread of the other
ply after the next throw of the shutiles;
furthermore, from the provision of means
for -gaging the distance between the two
fabrics. together with {ake-up mechanism
for maintaining the tufting warp threads
under fension in the cxtreme positions of
the tofting warp guide bars; alse from the
provision of means for feeding and guid-
mg the tufting warp threads between the 8
sets of binder warp threads.

1 claim: .

1. A Joom: for weaving double fabric, com-
prising a set of warp thread guides for each
set of fabric, means for actuating said
guides, a weft shuttle for each ply, mesns
for throwing said shuttles to Iay the weft
thread between the warp threads of cach
ply in each pick,.a plurality of tufting warp
thread guides arranged to lay the tufting g5
warp around alternate weft threads of both
plies, the axes of said guides being in front
of the warp thread guides, so as to pull the
tufting warp threads toward the woven fab-
ric when elevating or lowering the tufting
warp thread guides beyond the cenier of the
fabric, substantially as described.

2. A loom for weaving a double ply fab-
rie, comprising means for feeding = plaral-
ity of sets of binder warp threads for each

7E
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Pply, weft thread shuttle actnating mecha-
nism for each

ply of fabric, a plurality of
oscillating tufting warp thread guides for
feeding tufting warp threads between the
sets of binder warp threads of the two fab- 110
ries, means to maintain the tufting warp
threads under tension connected to and oper-
ated with the means to lay the tufting warp
threads, and means for oscillating said tuf
thread guides to place the warp threads
around alternate veft threads in the two
plies of fabric; substantially as described.
3. A loom for weaving a double ply fab-
ric, comprising a lay, reeds on said lay,
means for oscillating said lay, means for
feeding o plurality of sets of hinder warp
through said reeds, means for reversing the
positions of the binder warps for forming
eachh fabric, means for throwing weft con-
warps for each

120

fabric after each reversal,
oscillating tuft warp thread
between the different seri
each fabric, said warp thre
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front of the rearward position of the lay,
and means for oscillating said warp guides
to place the tuft warp threads around alter-
nate weft threads in .each fabric; substan-
tially as described. .

4. A loom for weaving a double ply fab-
ric, comprising a lay, reeds on said lay;
means for oscillating said lay, means. for
feeding a plurality of sets of binder warp
through said reeds, means for reversing the
positions of the binder warps for forming
each fabric, means for throwing weft con-

‘trolling shuttles between the warps for each

fabric after each reversal, a plurality of
oscillating tuft warp thread guides located

. between the different series of warps for

20

each fabric, a fulerum for said tufting warp
thread guides in front of the reeds, means
for oscillating said warp guides to place the
tuft warp threads around alternate weft

.. threads in each fabric, and a take-up device

26
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“necting said tufting warp guide bars to the -

86

for maintaining the tuft warp threads under -

tension ; substantially as described. '
5. A loom for weaving a double ply fab-
ric, comprisin
means for oscillating said lay, means for
feeding a plurality of sets of binder warp
through said reeds, means for reversing the
positions of the binder warps for forming
each fabric, means for throwing weft con-

trolling shuttles between the warps for each.

fabric after each reversal, a plurality of
oscillating tuft warp thread guides located
between the different series of warps for
each fabric, a fulcrum for said tufting warp
thread guides in front of the rearward posi-
tion of the reeds, means for oscillating said
warp guides to place the tuft warp threads
around alternate weft threads in each fabrie,
a tension device for maintaining the tuft
warp threads under tension connected to
and arranged to be actuated with the tuftin
warp thread guides, means to actuate sai
tufting warp thread guides, and means for
feeding tuft warp threads; substantially as
described. ‘
6. A loom for weaving double ply fabric,
each ply comprising a plurality oz sets of
binder warp threads and a plurality of weft
threads, tufting warp thread guide bars for
laying the tufting warps around some of the
weft threads of each ply, said guide bars
having eyes therethrough between the ends
thereof for the tufting warp threads, and an
arm extending beyond the eye at an angle
to the main portions of the bars, said arms
being of sufficient length to form guides for
the various sets of binder warp threads of
the two plies, an oscillating device for said
tufting warp guide bars, and means for con-

oscillating  device;
seribed. ‘

7. A rigid tufting warp thread guide bar
for looms, having an eye for the thread be-

substantially as de-

a lay, reeds on said lay, -

-thread between the war h
reeds for beating up the

1,284,873

tween its ends, means for connecting one end

of said bar to an actuating member, an arm -

on the other end thereof extending at an
angle tq the other portion of the bar, said
arm extending a sufficient distance beyond
the eye to form a separator for the wa;
threads when the guide bar is in its ra’is:g
or lowered
seribed. : :
8. A Joom for weaving double fabric, com-

prising a set of warp thread guides for each

ply of said fabric, means for actuating said
guides, a weft shuttle for each ply, means
for throwing said shuttles to lay the weft
thiread between the warp threads of each ply,

a lay having reeds for beating up the weft -

threads, a plurality. of oscillating tufting

“warp thread guides arranged to lay the tuft-
‘ing warp around the weft threads of both
‘plies, the axis of said guides lying within
-the plane of the fabric and approximately

70

position; substantially .as de-

75
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in line with the fronts of the reeds when the -

lay is in its forward position, and means to
oscillate said tuft warp thread guides, sub-
stantially-as described. -

9.. A loom for weaving double fabrie, com-
prising a set of warp thread guides for each
ply of said fabric, means for actuating said
guides, a weft shuttle for each ply, mesns
for throwing said shuttles to lay the weft
threads of each
ply, a lay having r
weft threads, a %urality of oscillating tuft-
ing warp thread guides arranged to lay ihe
tu%tin warp around the weft threads of

90
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both plies, the axis of said guides-lying with- -

in the planp of the fabric and approximately

in line with the fronts of the reeds when the .

lay is in its forward position, said tufting
warp thread guides each havingl'a ‘project-
ing member beyond the guide which extends
beyond the warp threads of both plies when
the guides are in their elevated positions,
substantially as described. =~ - -
10. A loom for .weaving double  fabric,
somprising a set of warp thread guides for
each ply of said fabric, means for actuating
said guides, a weft shuttle for each ply,
means for throwing said shuttles to lay the
weft threads between their respective wa;
threads, a lay for beating up the we
threads, a plurality of oscillating tufting

warp thread guides arranged to lay the tuft-

ing warp threads around the weft threads of
bothi plies, a fixed guide for the tufting warp
threads, an oscillating rod between the os-
cillating guides and the fixed guide about
which the tufting warp threads are arranged
to pass, actuating levers for the oscillating
rod, actuating links connected to said levers,
and levers connected to the oscillating tuft-
ing warp thread guides, said levers being
connected to said links at points approxi-
mately in line with the eyes of the oscillat-
ing tufted warp thread guides, the arrange-
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ment being such that the tufiing warp
threads in their passage from the fixed gunide
over the oscillating bar and the oscillating
guides are constantly maintained wnder ten-
sion, substantially as deseribed.

11. A loom for weaving double fabric,
comprising a set of warp thread gsuides for
each ply of said fabric, means for actuating
said guides, a weft shuttle for each ply,
meang for throwing said shuttles to lay the
weft threads between their respective warp
threads, & lay for beating up the welt
threads, s plurality of oscillating tufting
warp thread guides arranged to lay the tuft-
ing warp threads around the weft threads
of both plies, s fixed guide for tufting warp
threads, an oscillating rod between the os-
cillating guides and the fixed guide about
which the tufting warp threads are myranged
to pass, actuating levers for the oscillating

1

¥

rod, actuating links connected to said le-
vers, and levers connceted to the oseillat-
ing tufting warp thread guides, said levers

‘being connected to said links at points ap-

proxiuately in line with the eyes of the
eseillating tufted warp thread guides, the
arrangement being such that the fufting
warp threads in their passage from the fixed
guide over the oscillating bar and the os-
cillating guides are constantly maintained
undcr tension, and positively actuated means
for feeding the tufting warp threads; sub-
stantially ag described.

In testimony whereof, I have hereunto
set. my hand.

WILLIAM ¥, ASTLEY,
Witnesses: -
Jussy B. Herizr,
H. M. Corwrix,
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