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To all whom it may concern :

Be it known that I, Jasper H. Stan-
FIELD, a citizen of the United States, resid-
ing at Muskegon, in the county of Muskegon
and State of Michigan, have invented a cer-
tain new and useful Improvement in Mat-
Weaving Machines, of which the following
is a full, clear, concise, and exact descrip-
tion, reference being had to the accompany-
ing drawings, forming a part of this speci-
fication.

My invention relates to weaving machines,,
particularly mat weaving machines of the
type disclosed in my co-pending patent ap-
plication, Serial No. 845,388, filed June 16,
1914, and the objects of my present inven-
tion are to provide a highly improved and
generally more satisfactory machine of this
class.

The herein described embodiment of my
invention differs essentially from the weav-
ing machine disclosed in my co-pending ap-
plication aforesaid, in that in my present
machine I do not utilize a co-called “wind-
ing tube” for twisting the “plug” yarn
around the warp strands during the weav-
ing operation. My present invention pro-
vides different and improved instrumentali-
ties for accomplishing this step in the mat
weaving operation. As will hereinafter
more fully appear, my present machine com-
prises a plurality of hooks codperating with
a yarn carrying element, preferably in the
form of a tube, to suitably manipulate the
varn supplied by the tube to form the so-
called yarn “plugs”. The aforesaid tube is

at proper intervals moved transversely of

the warp strands and in the shed of the
warp, and as the tube is thus moved be-
tween the warp the hooks are successively
depressed so that they lie beneath the yarn
carrying tube. As will be hereinafter fully
explained, as the yarn carrying tube is re-
tracted over its former path, leaving plug
yarn therebehind, the hooks are successively
raised to form loops between and around the
strands of the upper warp. CoGperating
with the hooks are knives arramged to cut
the loops thus formed into “plugs”. Tt will
be understood that in combination with the
devices just described I provide suitable
warp carrying and shed changing mecha-
nisms, shuttle mechanism, batten, etc., all of
which will be referred to in more detail in

the following description wherein reference
is made to the accompanying drawings in
which,

Figure 1s a view in front elevation of
my improved mat weaving machine.

Fig. 2 is a more or less diagrammatic
view illustrating the mechanisms whereby
all of the operating devices of the machine
are controlled from a common shaft.

Fig. 8 is a fragmentary top plan view of
the machine, this view illustrating more par-
ticularly the devices for handling the “plug”
yarn. .

Fig. 4 is a side elevational view taken on
the right hand side of Fig, 3.

Fig. 5 is a view partly in- section and
partly in elevation taken on the line 5—5 of
Fig. 3, and looking in the direction indi-
cated by the arrows.

Fig. 6 illustrates the parts shown in Fig.
5 in changed position, the batten being illus-
trated in this view as having been moved
forwardly by its associated controlling de-
vices.

Fig. 7 is a cross sectional view taken on
the line 7—7 of Fig. 3, and looking in the
direction indicated by the arrows.

Fig. 8 is a cross sectional view taken on the

line 8—8 of Fig. 1, and looking in the direc-

tion indicated by the arrows, this view illus-

trating the arrangement whereby the tube

for carrying the plug yarn between the shed
of the warp may be swung out of the path
of the batten when the latter is operated.

. Fig. 9 is an isolated detail view taken on
the line 9—9 of Fig. 8, and looking in the
direction indicated by the arrows.

Fig. 10 is a cross sectional view taken
on the line 10—10 of Fig. 1, illustrating in
part the connection between the shuttle oper-
ating devices and the source of power.

Fig. 11 is an isolated perspective view

of the transversely moving cam bar that

controls the operation of the hooks in timed
relation to the “plug” yarn tube.

Fig. 12 is a detail view in perspective of
one of the hooks controlled by the cam bar
shown in Fig. 11.

Fig. 13 is a fragmentary view partly in
section and partly in elevation taken on the
broken line 13—13 of Fig. 3, and clearly
llustrating the connection between the sev-
eral heoks and their associated yarn cutting

knives, ’
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Fig. 14 is a detail view in perspective of
one of the several fingers that lie in the
plane of the upper warp when the hooks are
lifted and thus prevent the warp strands

from being deflected from their proper

plane.

Fig. 15 is a fragmentary detail view taken
on the line 15—15 of Fig. 7 and illustrating
the connection between the machine frame
and the devices that slide thereon; as will be
hereinafter explained.

Tig. 16 is a fragmentary plan view of the
shuttle and its controlling devices, the parts
being shown disposed closer together than is
actually the case bécause of lack of room
upon the drawing sheet.

Fig. 17 is a cross sectional view taken on
the line 17—17 of Fig. 16 and looking in the
direction indicated by the arrows; and

Fig. 18 is a detail view in perspective of
the pivoted latch forming a part of the shut-

- tle controlling mechanism.
Similar characters of reference refer to

similar parts throughout the several views.

Before proceeding to a detailed descrip-
tion of the drawings it will be well to point
out that certain parts of my herein described
mat weaving machine need not necessarily
differ essentially from the corresponding
parts shown and fully described in my co-
pending application hereinbefore referred
to, and, therefore, T have deemed it unnec-
essary in my present application to illus-
trate certain of these parts in detail except
in so far as is necessary to clearly illustrate
the construction and codperation of those
parts that characterize and constitute my
present invention, :

Referring to the drawings, the framework
which supports the operating parts of the
machine 1s illustrated at 20. Mounted in
horizontal bearings carried by the frame-
work 20 is a power shaft 21 from which at
the proper times power is supplied to the
several operating parts of the machine. At
its rear end the shaft 21 is, of course, pro-
vided with a pulley, or other suitable de-
vices, whereby connection may be made with
an engine, electric motor, or other source of
power. The several mechanisms that ave
driven from the power shaft 21, and which
differentiate from the disclosure of my co-
pending application, will be taken up one
after another without bringing out in any
more detail than is necessary their relation
to the several other parts. I will then de-
scribe the operation of the machine, bring-
ing out the manner in which the several
parts codperate in the weaving of a mat.

The shed changing mechanisms of my
present machine are the front and rear hed-
dles 22 and 23. These¢ heddles néed not nec-
pssarily be different in construction and
mode of operation from the heddles form-
ing a part of the machine shown in my co-

1,304,216

pending application hereinbefore veferred
to.. However, in the present embodiment of
my invention I have illustrated a new ar-
rangement Tor effecting the operation of the
heddles. The heddle operating mechanism
comprises an intermittent gear 24 with
which codperates an intermittent pinion 25
mounted upon a shaft disposed above the
plane of the main operating shaft 21. It
will be seen that the intermittent pinion 25
is provided with two diametrically oppo-
site surfaces not provided with gear teeth.
Therefore, as will be understood by any one
skilled in the art to which my invention re
lates, every time the intermittent gear 24
makes one complete revolution the intermit-
tent pinion 25 1s moved through an angle of
180 degrees. TFixed with respect to the in-
termittent pinion 25 is a suitable crank arm
which is clearly illustrated at 26 in Fig. 2.
Connected with this crank arm are links 27
and 28, as illustrated. The end of the link
27 opposite its associated crank arm 26 has
pivotal connection with the crank arm 29
fixed upon a shaft 30. Also fixed upon the
shaft 30 is a lever 31, the free end of which
is connécted by means of a link 32 with the
lower end of a bracket 33 secured to the
lower end of the front heddle 22. The link
28, which forms a part of the mechanism
for controlling the operation of the rear hed-
dle 23, is connected with the rear heddle 23
by instrumentalities corresponding in all re-
spects to the devices for connecting the link
27 with the heddle 22, and, therefore, in-
stead of going into a detailed description of
the means for connecting the link 28 with

‘the heddle 23 I have applied the same ref-

erence characters to the devices interposed
between the link 28 and the heddle 23 as
have been applied to the connecting devices
interposed between the link 27 and its hed-
dle 22, adding the letter “a” to the several
reference characters. Due to the arrange-
ment just described, it will be seen that when
the intermittent pinion 25 is turned through
an angle of 180 degrees the positions of the
front and rear heddles 22 and 23 will be re-
versed and that when the intermittent pin-
ion is turned through an additional 180 de-
grees the heddles are veturned to their
former positions. As is well understood by
persons skilled in the art to which my in-
vention relates the operation of the heddles
serves to effect the changing of the warp
shed.

The several warp strands are led through
the heddles 22 and 23 exactly as in the ma-
chine shown in my co-pending application,
hereinbefore referred to, and pass over a
drum 34 having journals at 85 in the ma-
chine frame 20. It will be understood, of
course, that when any portion of the warp
reaches the roller 84 it will have interwoven
with it the “plugs” and fillers which together
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with the warp constitute a woven mat, the
plugs and fillers being interwoven with the
warp before it reaches the roller 34.

The batten, or lathe, has not been illus-
trated in detail in my present application,
but is shown at 40 in Fig. 6. This batten
does not necessarily differ in any respect
from the batten illustrated in my co-pending
application above referred to, and it will be
sufficient to say that the batten is provided
with a plurality of blades 41 between which
extend the warp strands 42, most clearly
illustrated in Fig. 4. In my co-pending ap-
plication the batten, or lathe frame, is piv-
oted to the machine frame and is provided
at its lower end with a roller serving as a
follower for a cam fixed upon the main driv-
ing shaft. Associated with the lathe frame
of that application I illustrated springs nor-
mally tending to hold the batten or lathe in
retracted position and its follower roller in
engagement with the cam. The cam with
which the roller codperates is so constructed
that at the proper time in the operation of
the weaving machine the batten-is first
moved forward at a comparatively slow rate
to push the “fillers” and “plugs” up against
the previously woven portion of the mat,
the batten being then permitted to drop back
slightly and being then brought ahead
against the mat to deliver a sharp blow. T
contemplate operating the batten of my
present machine in practically the same man-
ner as I operate the batten shown in my co-
pending application, and, therefore, it will
be unnecessary to illustrate in any consid-
erable detail the devices for operating the
batten forming a part of my present ma-
chine. I will say, however, that in case it
is undesirable to provide springs for nor-
mally holding the batten in retracted posi-
tion, the cam which codperates with the
lower end of the batten, or lathe frame, may
be provided with a cam slot as distinguished
from merely a cam surface in order to effect
positive movement of the batten in both di-
rections.

Supported by the machine frame 20 and
projecting from the left side thereof in a
horizontal plane (Fig. 1) is a bar 45 pro-
vided with a dovetailed rib 46 on its front
face. Mounted upon the bar 45 and pro-
vided with portions arranged to codperate
with the dovetailed rib 46 of the bar 45 is
a block 47 which, as will more fully herein-
after appear, is connected with the “plug”
yarn carrying tube and also with the so-
called sliding cam bar which codperates to
effect the operation of the hooks, as will be
presently made apparent. Retained in the
block 47 by a plurality of set screws 48 and
held in engagement with the lower cham-
fered surface of the rib 46 is a wearing strip

49 the function of which will be readily

understood. :

8

The devices for effecting the reciprocation
of the block 47 with respect to the bar 45

* are most clearly illustrated in Figs. 1 and 2.

Fixed upon the main shaft 21 is an inter-
mittent gear 50 with which codperates an
intermittent pinion 51, the intermittent pin-
ion 51 being mounted upon a shaft disposed
above the plane of the main shaft 21 and
having fixed with respect thereto a crank
arm 52. Illustrated at 53 and pivoted at 54
is a bell crank lever, the shorter arm of
which is connected by link 55 with the crank
arm 52. The longer arm of the bell crank
lever 53 is provided with a slot 56 and en-
gaging in said slot is a pin 57 carried by one
end of the link 58, the other end of which is
pivotally connected to the reciprocating
block 47. It will be understood from the
connections just described that each time the
intermittent pinion 51 is passed through an
angle of 360 degrees the bell crank lever 53
and its associated devices will operate to
move the block 47 across the bar 45 from
left to right and return it to normal position.
Inasmuch as the reciprocating head 47 con-
trols the operation of the devices for han-
dling the plug yarn, I contemplate having
the connection between the bell crank lever
53 and the link 58 such that the reciprocating
head may temporarily be disconnected from
the operating shaft 21 when it is desirable
to “face up” the warp before proceeding to
weave a mat comprising plugs. Just what

70
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is meant by “facing up” I think will be .

readily understood by one skilled in the art
to which my invention relates. However,
I will say that when I “face up” the warp I
merely operate the shed changing mecha-
nism, shuttle mechanism and batten without
actuating the plug yarn controlling devices
and thus build up a structure against which
all the elements of the mat may be woven.

100

105

Preferably formed integral with the re- - -

ciprocating head 47 is a cylinder 60 pro-
vided at its upper end with a flange 61
having a portion thereof cut away, as is most
clearly illustrated at 62 in Fig. 9. Extend-
ing through the cylinder 60, as is most
clearly illustrated in Fig. 8, is a shaft 63
having fixed to its upper end a head 64 pro-
vided with a base flange 65 resting upon the
flange 61 of the cylinder 60. The flange 65
of the head 64 carries a pin 66 arranged to
travel in the cut away portion 62 of the flange
61. Thus it will be seen that the head 64 is
capable of limited movement with respect to
the cylinder 60. Fixed upon the lower end
of the shaft 63 is a collar 67, and having
its lower end engaging in the collar 67 is a
helical spring 68 disposed around the shaft
63 and having its upper end engaging in the
lower end of the cylinder 60. It will thus
be seen that the spring 68 normally tends to
hold the head 64 in the position illustrated
in Figs. 1 and 8. Extending through the
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head 64 and fixed with respect thereto by
means of a set screw 69 is a hollow rod, or
tube, 70 which extends from the head 64
to the right (Fig. 1) and is adapted to pass

- transversely of the warp and in the shed

of the warp when the head 47 journeys from
left to right and right to left, as has pre-
viously been explained.

Carried by the head 47 is a bracket 71, the
upper end of which is connected by means
of a link 72 with the left end (Fig. 1) of a
sliding cam bar 73, illustrated in more de-
tail in Fig. 11. The function of the slid-
ing cam bar will be more fully hereinafter
explained, but I wish at this point to bring
out the fact that the sliding cam bar 73 and
the yarn carrying tube 70 are operated in
unison.

As is most clearly illustrated in Figs. 4, 5,
6, 7, and 15, the machine frame 20 at its for-
ward end carries a pair of brackets, illus-
trated at T5—75, these brackets serving as
ways for certain miechanism supported by
bars 76. Each of the brackets 75 is pre-
vided on its upper inclined surface with a
dovetailed rib 77, and each of the bars 76 is
provided with portions adapted to co-
operate with the dovetailed rib of its associ-
ated bracket 75, as is most clearly illus-
trated in Fig. 7. Formed integral with
each of the slidable bars 76 is an upwardly
projecting bracket 78. At .79 is illustrated
a shaft having each of its ends fixed in one
of the brackets 78 and preferably secured by
nuts 80—80, as illustrated. The brackets 78
and shaft 79 serve to guide and support a
laterally moving structure comprising a pair
of blocks 81—81 freely mounted upon the
shaft 79. Tt will be noted that each of the
brackets 78 comprises an inwardly turned
flange 82, and these flanges cobperating with
the adjacent plane surfaces of their associ-
ated blocks 81 serve to prevent oscillation
of the blocks 81 without, however, at the
same time preventing the structure com-
prising the blocks 81 from being moved lon-
gitudinally of the shaft 79 and transversely
of the machine within certain limits. Fixed
upon the shaft 79 is a collar 83, and inter-
posed between the collar 83 and the adja-
cent one of the blocks 81 is a coiled spring
84 which normally tends to hold the blocks
81 in their extreme left hand position (Fig.
3). Each of the blocks 81 is provided with
an integral bracket 85 secured by screws,
bolts, or otherwise, to a bar 85* which serves
rigidly to connect the blocks 81 and at the
same time congstitute a track or guide for the
sliding cam bar 73, which has previously
been referred to. This construction is most
clearly illustrated in Fig. 6 of the drawings.

As 18 most clearly illustrated in Figs. 3,
4, 5, and 6, each of the blocks 81 has formed
integral therewith a substantially U shaped
arm 81° extending over the bar 86 and slid-

1,304,216

ing cam bar 73, the rear ends of the U shaped
elements 81* serving to journal a shaft 86,

which shaft 86 carries the hooks that co-

operate with the yarn carrying tube 70, pre-
viously referred to, to properly manipulate
the “plug ” yarn during the weaving opera-
tion. As is most clearly illustrated in Figs.
3, 4, 5, 6, 12, and 13, the several hook mem-
bers indicated by the reference numeral 87
are mounted upon the shaft 86, but are ca-
pable of movement independently of the
shaft. Each of the hook elements is pro-
vided at its rear end with an up-turned hook

70

75

ortion 872, and is provided at its forward
P ) p

end with an extension 87° carrying a roller
88 adapted to engage in the slot of the slid-
ing cam bar 78. Associated with each of
the hook elements 87 is a collar 89 fixed upon
the shaft 86 by a set screw 90, or other
equivalent means, the said collar being pro-
vided with a reduced portion 91 upon which
is journaled its assoeiated hook element 87,
each of the hook elements being provided
with an aperture 92 adapted to pass over
the reduced portion 91 of its collar 89, as
is most clearly illustrated in Figs. 12 and
13. A nut 93 serves to retain each of the
hook elements upon its associated collar 89.

As most clearly illustrated in Fig. 11, the
sliding cam bar 78 provides two horizontal
channels 94 and 95 connected by an oblique
channel 96. It will be understood that when
any one of the rollers 88 rests in the chan-
nel 94 its associated hook member 87 will be
in lowered position, as illustrated in Fig. 5,
and that when the roller rests in channel 95
its associated hook member will be in raised
position, as illustrated in Fig. 4. As has
been previously explained, the sliding cam
bar 78 is moved transversely of the machine
during the weaving operation and thus as
the bar is so moved the hooks are successively
depressed and raised for the purposes to be
mere fully hereinafter pointed out.

As is most clearly illustrated in Figs. 12
and 13, each of the hook members 87 is pro-
vided with a longitudinal slot 97 in which
is arranged to travel a yarn cutting knife 98,
each of the knives 98 being fixed to a block
99 having dovetailed sliding connection with
its associated hook. FEach of the slidable
knife carrying blocks 99 is connected by
means of a link 100 with a crank arm 101
fixed upon a shaft 102, which shaft is dis-
posed directly above the shaft 79 and is
freely journaled in the blocks 81, as is most
clearly illustrated in Figs. 4, 5, and 6. At
its right hand end (Fig. 1) the shaft 102 is
provided with a crank arm 103 connected by
a link 104 with certain operating devices to
be presently explained. Thus it will be seen
that when the crank arm 103 and link 104
are in the positions indicated by dotted lines
in Fig. 5, the knives 98 will be held in re-
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arm 103 is thrown into the position indicated
in dotted lines in Fig. 6, the knives 98 will
simultaneously be moved to cut any yarn
that may be engaged by the hooks 87.

In the introduction to the specification I
have stated that when the yarn tube 70
moves from right to left (Fig. 1) it leaves
bebind it “plug” yarn which is later picked
up by the hooks 87. Inasmuch as the “plug”
yarn is carried in the shed of the warp, and
nasmuch as the hooks are disposed between
the several strands of the upper warp it will
be seen that when the sliding cam bar is op-
erated to effect the lifting of the hooks the
strands of the upper warp would be de-
flected from their proper plane ‘were some
means not provided to prevent this happen-
ing. I prevent distortion of the upper warp
by providing a series of fingers 105 which lie
between the several hook elements 87 and in
the plane of the upper warp, the said fingers
105 being fixed to a transverse bar 106 and
extending forwardly therefrom, as is clearly
illustrated in Figs. 3 and 5. The ends of the
transverse bar 106 are connected to the long
arms 107 of bell crank levers 108 journaled
upon the shaft 86. The shorter arm 109 of
each of the bell crank levers 108 is slightly
curved, as is most clearly illustrated in Fig.
5, and is provided at its free end with a roller
110 arranged to engage in a bracket, or
guide, 111 supported by its adjacent bracket
75. Since all of the mechanism last de-
scribed is supported by the sliding bars 76
moeunted upon the bracket 75, it wall be seen
that when the bars 76 are in the positions
illustrated in Fig. 5 the fingers 105 will be
held in the positions illustrated in Fig. 5
and that when the sliding bars 76 are moved
to the positions illustrated in Fig. 6 the fin-
gers 105 will be thrown upwardly to the
position also clearly illustrated in Fig. 6.

I shall now describe the mechanism for
moving the sliding bars 76, and parts carried
thereby, upon the supporting brackets 75.
Each of the sliding bars 76 has fixed on the
outer face thereof a rack 112, the teeth of
which cobperate with a gear sector 118, each
of the gear sectors 113 being keyed upon a
shaft 114, as is clearly illustrated in Figs.
4 and 5. Fixed to the shaft 114 is a crank
arm 115 connected by means of a link 116
with a rod 117 extending down along the
front of the machine frame 20 and being at
its lower end connected by means of a link
118 with the long arm of a lever 119, as 1s
most clearly illustrated in Fig. 2. The lever
119 is pivoted at 120 and is connected by
means of a link 121 to the long arm of a
bell crank lever 122, in turn pivoted at 123.
The shorter arm of the bell crank lever 122
is provided with a roller 124 engaging in a
cam slot formed in the cam element 125. The
slot in the cam element 125, as is clearly
illustrated in Fig. 2, consists of two portions,

o

one of which is more distant from the axis
of the cam than is the other portion. It will
thus be understood that when the roller car-
ried by the shorter arm of the bell crank
122 passes from that portion of the cam slot
less distant from the axis of the cam to the
other portion of the cam slot, the gear sec-
tors 118 will be operated to carry the sliding
bars 76 forward, and that when. the roller
124 travels from that portion of the cam
slot more distant from the axis of the cam
the gear sectors will be actuated to move the
sliding bars 76, and parts carried thereby,
rearwardly. As has been previously ex-
plained, when the sliding bars 76, and parts
carried thereby, are moved forwardly the
fingers 105 are thrown upwardly, and when
the sliding bars 76, and parts carried there-
by, are moved rearwardly the fingers are
meved downwardly.

I have already indicated that the knives
98 associated with the several hook elements
87 are actuated through mechanism connect-
ed with the link 104, but have not as yet de-
scribed the mechanism for actuating the link
104. As is most clearly illustrated in Figs.
1 and 2, the link 104 extends downwardly to
near the bottom of the machine frame 20
where it is connected to a lever 180 having
one end thereof pivoted to the machine
frame. A link 130* is interposed between
the lever 130 and a crank 131 fixed upon a
shaft 132, which shaft also has fixed thereon
an arm 133 connected by means of a link 134
with a crank arm 135 fixed with respect to
an intermittent pinion 136 mounted upon a
shaft disposed above the axis of the main
shaft 21. The intermittent pinion 136 co-
operates with an intermittent gear 137
mounted upon the main shaft 21. It will be
seen that each time the intermittent pinion
136 is turned 360 degrees the several yarn
cutting knives are, by virtue of the connec-
tions just described, actuated. As has been
previously explained, the blocks 81, which
serve in part to support the yarn lifting
hooks, etc., are movable transversely of the
machine within certain limits. The link 104,
being relatively long, permits the slight
movement of the parts transversely of the
machine to occur without impairing the op-
eration of the controlling mechanism for the
yarn cutting knives 98,

I have previously explained that the
blocks 81, and parts carried thereby, are
movable transversely of the machine within
certain limits, and have also pointed out that
the coiled spring 84 tends to move the
blocks 81, and parts carried thereby, toward
the left side of the machine (Figs. 1 and 3),
but I have not as yet described the mecha-
nism for moving the blocks 81, and parts
carried thereby, toward the right hand side
of the machine against the tension of the

spring.84. This, I will now proceed to do.-
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Mounted upon the forward end of the left
hand one of the slidable blocks 76 (Fig. 3)
is a star wheel 140 which has fixed relatively
thereto an oval cam 141, which cam when it
is in the position illustrated in Fig. 3, is ar-
ranged to hold the blocks 81, and parts car-
ried thereby to the right against the action
of the spring 84. It will be seen, however,
that when the oval cam 141 is turned
through an angle of 90 degrees the spring 84
will serve to throw the blocks 81, and parts
carried thereby, to the left. In other words,
the oval cam 141 has four positions in two
of which it serves to retain the blocks 81,
and parts carried thereby, to the right
against the action of the spring 84. In its
two other positions it permits the spring 84
to hold the blocks 81, and parts carried
thereby, to the left. Disposed in proximity
to the star wheel 140, and supported by a
fixed part of the machine, in the present in-
stance by one of the brackets 75, is a small
bracket 142 to which is pivoted a latch 143
provided with a pin 144 extending upwardly
into the path of the star wheel 140. A coiled
spring, associated with the latch 143, nor-
mally tends to retain it in the position illus-
trated in Figs. 8 and 5 of the drawings. It
will be seen from the drawings that when
the movable bars 76, and parts supported
thereby, are, upon actuation of the gear
sectors 113, moved to forward position the
star wheel will be carried with the movable
bars 76 inasmuch as it is supported by one
of them and will engage the upwardly pro-
jecting pin 144 which will; however, yield
and permit the star wheel to pass without im-
parting rotation to the star wheel. When,
however, the sliding bars 76, and parts car-
ried thereby, are moved rearwardly the
latch 143 will not yield and will, therefore,
impart a one step advancement to the star
wheel, thereby moving the oval cam 141
through an angle of 90 degrees. As is most
clearly illustrated in Figs. 5 and 7, the oval
cam 141 exercises its control over the
blocks 81, and parts carried thereby, through
a forwardly extending arm 145 secured to
the left hand one of the blocks 81 (Figs. 1
and 3).

As 1s well understood by persons familiar
with the art of weaving, the several warp
strands are alternately arranged and, there-
fore, when the shed is changed the strands
that formerly were in the upper plane are
in the lower plane. Consequently, if it be
supposed that the warp strand nearest the
lett hand side of the machine be in the up-
per plane for one position of the shed
changing heddles it will be seen that this
strand will lie in the lower plane when the
heddles are changed. I provide the before-
mentioned means for moving the blocks 81,
and parts carried thereby, from right to
left to automatically adapt the parts for
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operation for the different positions of the
warp strands caused by the changing of the
heddles.

As is clearly illustrated in Fig. 3, the
right hand end of the plug yarn carrying
tube 70 is arranged to extend between the
upper and lower warp and in the path of
the batten. I have already described how
the left hand end of the yarn tube 70 is
mounted to be turned out of the path of the
batten when the latter moves forwardly, but
I have not as yet described the mechanism
for turning the yarn tube upon its pivot.
Pivoted to the left hand one of the sliding
bars 76 and movable therewith is a rear-
wardly extending arm 150 provided at its
rear end with an elongated slot 151 through
which the right hand end of the plug yarn
tube 70 extends. It will thus be seen that
when the sliding bars 76, and parts carried
thereby, are moved forwardly the arm 150,
due to its lost motion connection with the
yarn tube 70, will carry the latter out of the
path of the batten frame, as is clearly illus-
trated in Fig. 6.

I shall now describe the means for catch-
ing and retaining the end of the plug yarn
carried by the tube TO when the latter is
moved transversely of the machine from
right to left, but shall defer explanation
of the operation of this yarn catcher until
I explain the operation of the machine as
a whole.

As is most clearly illustrated in Ifig. 3,
the shaft 86 has keyed thereon near its right
hand end a pair of spaced collars 155 and
156. Disposed adjacent the collar 156 and
journaled upon the shaft 86 is an arm 157
which has pin and slot connection with the
collar 156, as is most clearly illustrated in
Fig. 4. Extending laterally from the arm
157 is a pin 158 which is engaged by one
end of a coiled spring 159 disposed upon
the shaft 86 between the collars 155 and 156
and having its other end fixed with respect
to the collar 155. Thus it will be seen that
the coiled spring 159 normally tends to move
the yarn catcher arm in a clockwise direc-
tion (Fig. 4).

I have not as yet described the shuttle
mechanism which forms a part of my pres-
ent mat weaving machine. I shall, there-
fore, now take up the description of the
shuttle mechanism.

Extending laterally from each side of the
machine frame 20 are horizontal bars 160—
160, which are identical in construction and,
therefore, a description of one will suffice
for both. Each of the bars 160 is provided
on its rear face with a dovetailed rib 161,
and mounted for reciprocation upon each
of the bars 160 is a block 162. Tach of the
blocks 162 is conveniently provided with a
wearing strip 163, as is most clearly illus-
trated in Fig. 10. Extending laterally from
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each of the reciprocating blocks 162 is a pin
164 engaging in an elongated slot 165
formed 1n the free end of a lever 166 pivoted
at 167 to a bracket 168 carried by the ma-
chine frame 20. Formed in each of the le-
vers 166 near its pivoted end is an elongated
slot 169 in which engages a pin 170 car-
ried by a link 171, as is most clearly illus-
trated in Fig. 1. Each of the links 171 is
also connected to a crank arm 172 fixed
with respect to an intermittent pinion 173
codperating with an intermittent gear 174,
which intermittent gear 174 is common te
both of the pinions 173. Due to the con-
struction just described it will be seen that
when the intermittent gear 174 is turned
through one complete revolution it will first
operate to rotate one of the intermittent
pinions 173 and thereby cause the block 162
connected with said pinion to be moved upon
its associated bar 160 and returned to normal
position, the intermittent gear then operat-
ing the other one of the intermittent pinions
to actuate it and the reciprocating block 162
connected thereto in precisely the same man-
ner.

Carried by each of the reciprocating
blocks 162, as is most clearly shown in Fig.
10, is a rod 180 provided at its inner end
with a forked bifurcated portion 181. Lo-
cated adjacent the innmer end of each of
the rods 180, and supported by the machine
frame, is a laterally projecting bracket 182
provided with an upwardly extending pin
183 carrying a roller 183* the function of
which will presently be made apparent.
At 184 I have illustrated a shuttle tray
provided with an upwardly extending post
185 arranged to pivotally support a shuttle
spool 186, the said tray provided at one side
thereof with an elongated slot 187 through
which the yarn may pass. A spring pressed
element 188 normally bears against the top
of the spool 186 and prevents turning of the
spool except when yarn is being drawn off
of the same. Fixed upon the bottom of the
tray 184 is a bar 189 having substantially
the cross section of an inverted T. In Fig.
16 of the drawings the tray 184 is illustrated
as associated with the rod 180 located on the
right hand side of the machine, and it will
be seen that the bifurcated portion 181 of
this rod engages the bar 189, as is most
clearly illustrated in Fig. 17. Each of the
bifurcated portions 181 of the rods 180 is
provided with a notch 190 arranged to be
engaged by a latch 191 pivoted upon the
bottom of the tray 184. As is illustrated
in Fig. 16, the right hand end of the latch
191 is retained in engagement with the notch
190 in the portion 181 of the right hand
bar 180 by a spring pressed plunger 192
which codperates with a lug 193 formed
upon the latch 191 at its pivotal point. Let
us assume that the right hand one of the

7

rods 180 moves across the machine from

right to left. When this occurs the shuttle
tray 184 is, of course, carried with it and
when the left hand end of the latch 191 en-
gages the roller 183* located adjacent the
inner end of the left hand one of the rods
180 the latch is turned upon its pivot there-
by disconnecting the tray from the right
hand rod 180 and connecting it with the left
hand rod 180 and permitting the right hand
rod 180 to return to its normal position.
When the left hand rod 180 is later moved
across the machine from left to right this
operation is repeated, the shuttle tray being
this time disconnected from the left hand
rod 180 and connected with the right hand
rod 180. T find that the form of shuttle
mechanism just described is a highly de-
sirable one because of its positive operation,
but I wish to be understood that I do not
limit myself to any particular form of
shuttle mechanism.

Having now described the construction of
my improved mat weaving machine I shall
proceed to explain the operation thereof.

It will be understood that the yarn car-
rying tube 70 normally has a strand, or
strands, of yarn extending therethrough,
this yarn being supplied from a coil located
adjacent the machine, or supplied from a
suitable spool. I contemplate utilizing my
present mat weaving machine for weaving
mats of cocoa yarn and due to the charac-
ter of the yarn I find that the friction of
the yarn within the tube is sufficient to pre-
vent the yarn from being drawn out of the
yarn tube when the latter is moved trans-
versely of the machine from left to right.
We shall assume that the warp strands
have been properly “faced up” and that
we are ready to weave a mat comprising
strands, fillers and “plugs”. Assuming the
several parts to be in the positions illus-
trated in Fig. 7, the yarn tube 70 is moved
transversely of the machine and between
the upper and lower warp strands. As the
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tube 70 thus moves from left to right the

several hooks 87 are successively depressed
in front of the end of the yarn tube due to
the fact that the sliding cam bar 78 is me-
chanically connected with the yarn tube 70.
Thus when the yarn tube 70 reaches the
end of its stroke from left to right the sev-
eral hooks 87 are depressed to the positions
illustrated in Fig. 5. As the yarn tube 70
starts to move back between the warp, the
one of the hooks 87 nearest the right hand
side of the machine (Fig. 8) is raised due

to the action of the cam bar and the end of

the yarn extending from the yarn tube 70
is caught between said hook element 87 and
the yarn catching finger 157, as is clearly
illustrated in Fig. 4. As the yarn tube 70
continues to travel back to its mnormal
position the other hooks 87 are succes-
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sively raised, thus carrying the loops of
the yarn up between the several strands of
the upper warp. The several fingers 105
Iving adjacent the strands of the upper
warp effectually serve to prevent the strands
of the upper warp from being deflected
from their proper plane when the loops of
yarn are thus formed by the raising of the
hook elements 87.

After the yarn tube 70 and hook elements
87 have been operated as has just been de-
scribed, the gear sectors 113 are actuated
through their associated controlling mecha-
nisms to move the sliding bars 76 forwardly,
thus carrying the free end of the yarn tube
70 out of the path of the batten and lifting
the several fingers 105 to the positions illus-
trated most clearly in Fig. 6. When this
occurs the hook elements 87 travel forward
to carry the plug yarn down against the pre-
viously woven yarn. The shuttle mechanism
then operates to carry a strand, or strands,
of yarn between the upper and lower warp.
After the operation of the shuttle mecha-
nism the heddles begin to operate to change
the shed of the warp and the batten moves
forward to move the yarn binder and plug
yarn up against the previously woven yarn.
While the batten is in engagement with the
filler yarn and plug yarn, as has just been
explained, the knives 98 are operated to cut
into “plugs” the several loops of yarn car-
ried by their associated hook elements 87.
The batten then drops back and delivers a
quick blow to drive the filler yarn and plug
yarn tightly into engagement with the pre-
viously woven yarn. The gear sectors 113
are then actuated to return the sliding bars
76 to normal position, thus returning the
fingers 105 and plug yarn tube to normal
position. It will be understood, however,
that when the sliding bars 76 are returned to
normal position the blocks 81, and parts
carried thereby, are shifted transversely of
the warp to take care of the different posi-

tions of the strands of the upper warp.

* occasioned by the changing of the shed.

1,304,216

The operation above described is then re-
sumed. :
It will be understood that for each opera-
tion of the plug yarn tube 70 to carry plug
yvarn between the warp, as has been previ-
ously explained, the shuttle moves once
across the machine and that, therefore, the
plug yarn tube and sliding cam bar travel
twice across the machine for each journey
of the shuttle transversely of the machine.

It will, moreover, be understood that for
every other complete ¢ycle of the plug yarn
carrying tube and sliding cam bar, the
blocks 81, and parts carried thereby are in
their left hand positions and during the
intervening cycles of the plug yarn tube and
sliding cam bar the blocks 81, and parts
carried thereby, are in their right hand po-
sition,

I have not attempted to illustrate any
modification of my present invention for
the reason that this would entail a large
number of additional sheets of drawings and

‘a more lengthy specification. Therefore, I

do not limit myself to the particular con-
struction herein shown and described, but,
on the other hand, desire to claim all equiva-
lent constructions coming within the terms
and spirit of the appended claim.

What I claim as new and desire to secure
by United States Letters Patent is:

A mat weaving machine comprising in
combination warp supporting and shed
changing mechanism, a yarn carrier mov-
able in and transversely of the shed of the
warp, a movable cam bar, a channel therein,
and a plurality of pivoted loop lifting le-
vers of the first class, each loop lifting le-
ver comprising a heoked arm and a second
arm bearing in said movable cam bar.

In witness whereof, 1 hereunto subseribe
my name this 28th day of October, A. D.

1915.
JASPER H. STANFIELD.
Witnesses: .
Mi~na Homwmes,
Tiepe CLOCEK.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,

Washington, D, §.”
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