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The present invention relates to a method
and apparatus for producing a pattern of
interlocking strands and 1S particularly
adapted for utilizing strands of substan-
$ tially non-flaccid material.

The art of weaving comprises generally
the formation of a shed in a geries of warp

threads ‘extending

lengthwise of the fabric

and passing throngh the shed opening thus
formed one or more weft threads at right
angles to the warp threads. There are
_numerous variations produced by such a
- méthod but essentially weaving denotes the
employment of interlocked warp ‘and weft
strands at right angles to one another and
all woven fabrics embody this general prin-

ciple.

The object of the present invention is to
produce a new and ornamental fabric of in-
terlocked strands, which, owing to its char-
acteristics, permits a wide latitude in de-
sign and forms a useful basis for various
types of open fabrics of metal, reed, cane
and similar materials. '

With this object in view, one feature of
the invention consists in disposing two sets
of diagonally arranged strands in adjacent
planes, deflecting the two sets of strands in

opposite directions to produce a continuous P

shed passage and inserting a transverse
- locking strand in
formed - to interlock the diagonal strands.
This method is accomplished by & series of
diagonal guide slots which are moved trans-

the shed passage thus-

5 versely in timed relation to the advancing

movement of the diagonal strands in order
to shift the guiding points for the strands

in a manner to maintain a predetermined,

angular relation of the strands as the latter
are worked into the pattern. The pressure
exerted upon the strands by this transverse
movement also serves to feed the strands to-
gether with the pattern in a lengthwise di-

rection. -

A further feature of the invention con-
templates the provision of diagonal strand
guiding and feeding members adapted to
engage the diagonal strands in such a man-
ner that the guiding points for the strands
are progressed across the pattern as the
strands are fed lengthwise and shed forming
mechanism designed to engage the strands
and deflect the strands in opposite direc-
tions sufficiently to form a continuous shed

passage having su

bstantially the cross sec-

tion of the locking strand to permit the in-
sertion of a locking strand.

A still further feature of the invention
consists in the combination with diagonal
strand guiding and feeding members of a
series o% independently operable shed forr-
ing members designed to engage and deflect
diagonal or longitudinal strands in oppo-
site directions to form a shed passage, the
shed forming members being operated pro-
gressively across the fabric. The action of
the shed forming members may be comple-
mented by the employment of bending mem-
bers, which engage the diagonal strands
after their release by the shed forming mem-
bers and impart a curved or wavy contour
to the cross locking strand. The employ-
ment of these bending members is more par-
ticularly useful in case the fabric is pro-
duced from relatively heavy strands of

metal or similar material where the tension

60
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75

of the diagonal members is insufficient to

bend the locking members. .

A further feature of the invention con-
sists in. disposing two or more. sets o
strands in adjacent planes, forming a shed
passage by the deflection of the strands, in-

serting a cross locking strand with an end -
ortion extending beyond the side of the

fabric, and turning the’ extended portion of

f 80

85

the cross strand into a diagonal position to .

form a diagonal. This method of forming
both a locking strand and diagonal from
the same strand member and in addition
producing a selvage upon the fabric may

‘be accomplished through the provision of

a member engaging the cross strand after
its insertion in the fabric and designed to
bend the extended portion of the strand
into a diagonal position, where it is received
and engaged by the diagonal strand guiding
and feeding mechanism. : :

Still further features of the present in-
vention consist in certain novel features of
construction; combinations and arrange-
ments of parts hereinafter described and
claimed, the advantages of which will be .
obvious to those skilled in the art from the
following description. ,

In the accompanying drawings illustrat--
ing the preferred form of the invention Fig.
1 represents a front elevation with a cer-
tain portion broken away of a machine for
producing the new fabric; Fig. 2 is an end
elevation partly in section upon the line
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2—2 of Fig. 1; Fig. 2* iz a detail illustrat-
ing an elevation of the mechanism for op-
erating the feed rolls; Fig. 3 is a longitu-
dinal section in elevation upon the line 3—3
of Fig. 1; Fig. 4 is a partially diagram-
matic view illustrating the fabric produced

by the apparatus of Fig. 1, together with

the relation and plane of the diagonal
strand guiding and feeding members and
shed forming members; Fig. 5 is a diagram.
matic view illustrating the fabric produced
by using only one of the diagonal strand

-guiding members, thereby feeding the fab-

ric diagonally: Fig. 6 is a plan view of a
fabric produced by intermittently operat-
ing the diagonal strand. guiding and feed-
ing mechanism; Fig. 7 is a partially dia-
grammatic view illustrating the cams for

_progressively operating the shed forming

#ud bending members; Fig. 8 is a detail
illustrating a view of one of the members
for engaging the cross strand and bending
it into a diagonal position; Fig. 9 is a view
of a modified form of mechanism for guid-
ing and feeding the diagonal strands; Fig.
10 is a partially diagrammatic view illus-
trating. the mechanism- for automatically
controlling the feed of the cross strands-
where it is desired to alternately return the
cross strands at opposite sides of the fabric
and form diagonals; Fig. 11 is a detail of

~the mechanism shown in Fig. 10; Fig. 12

is a sectional detail of the same mechanism
illustrating the means for opening the guide
boxes for permitting the cross strand to be
bent into a diagonal position; and Fig. 13
is a detail illustrating one of the cam con-
nections for operating the cutting and stop-
ping members.

According to the present invention two
series of diagonal strands extending in op-
posite directions are arranged in superim-

posed planes and guided in the proper re- -

lation to one another and to the length of
the fabric. A shed passage is formed be-
tween these strands m close proximity to
the guiding members and in such a manner
that a cross locking strand may be. thrust

therethrough. After the insertion of the

cross locking strand and the removal of the
shed forming mechanism to an inoperative

position, the fabric as a whole is fed into -

position for the imsertion of the mext lock-
ing strand. Coupled with this advancing
movement of the fabric is g lateral or trans-
verse movement of the guiding members for
the diagonal strands such that the diagonal
strands are at all times maintained in the
desired angular relation to one another and
to the length of the fabric. As the fabric
is gradually advsnmced and the diagonal
strand worked into the fabric, the guide
point of the strand is traversed lateraﬁy of
the fabric. With' this construction, strands
of non-flaccid materiel such ss reed, cane,

1,605,418

metal and similar materials may be fed and
permanently maintained in the proper an-
gular relation in such a manner that shed
forming plungers or projections are enabled
to accurately engage the strar.ds during each
formation of a shed passage and displace

‘the strands in a manner to create the pas-

sage. Hurthermore the thrusting of the

cross strand through the shed passage thus .

formed permits the formation of the shed
passage through the provision of a series
of recesses or openings in the shed forming

75

members, which when moved into align-

ment with one another provide a continu-
ous passage approximating the cross section
of the cross or locking strands. Such a
construction for forming the shed has the
very great advantage that it permits the
locking strand to be inserted with a rela-
tively slight deflection of the longitudinal
or diagonal strands and in addition permits
the formation of the shed passage in close
ptoximity to the guiding point of the diag-
onal. In addition to the two sets of diago-
nals and cross locking strands, it may be
desirable to provide additional strands run-
ning longitudinally of the fabric, these
strands being guided in proximity to the
guiding points of the diagonal strands and
serving to further reinforce the fabric. It
will be evident that if so desired the shed
forming members may operate to deflect the
longitudinal and diagonal strands in oppo-
site directions to form a shed in this man-
ner, rather than deflecting the diagonals in
opposite directions, as in the formation of
the three strand fabric.

The illustrated embodiment of the inven-

" tion is shown in connection with a machine

having end supports 25 surmounted by a
cross member 27 and having a drive shaft
28 journaled in the lower portion of the end
supports.  Extending between the supports
are two stationary cross heads indicated at
30 and 32 respectively, each of these cross

“heads having an angle bar 34 bolted therveto,

which is provided with a track 35 for the
reception of upper and lower guide bars 37
and 38. These guide bars have formed-there-
in diagonal guiding slots 40 which extend
in .opposite directions, as indicated in Fig.
4 for example, and are of substantially the
cross section of the diagonal strands re-
ceived therein. These guide slots not only
are of sufficient length to preserve the angu-
lar relation of the strand but in addition
maintain the several strands in parallel re-
lation to_one another. The guide bars re-
ceiving the diagonal strands are moved in
oppostte directions transversely of the fabric
in timed relation to the ‘advancing move-
ment of the fabric in 2 manner which wil]
be evident to those skilled in the art from
an inspection of Figs. 1 and 2. Upon re-
ferring to these figures, more particularly

80

85

90

95

115

130




1,505,418

Fig, 1, it will: be observed that the two
guide bars which may consist of relatively

* thin steel bands having the desired degree

10

18
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of flexibility project from opposite ends of
the guides 35. At one end of the machine
these guide bars merely pass between cooper-
ating guide rolls indicated at 42 and 44 re-
spectively. At the opposite end, however,
each of the bands extends between a guide
roll 45 and a cooperating feed roll 46 hav-
ing spaced teeth 48 for engagement with
corresponding recesses or depressions 50
formed in-the band. - With this construction,
the bands are advanced at a predetermined
rate of speed which is properly timed with
relation to the advancing movement of the
fabric.
to a shaft 52 which is intermittently ad-
vanced by a ratchet wheel 53 and cooperat-
ing pawl 54. Each pawl is connected with
a separate sliding rod 56 movable in the
guide bracket 57, these sliding rods 56 being
Connected at their lower ends with pivoted
levers 58 and 59, as shown in Fig. 1. The

levers 58 and 59 are rocked intermittently

by cams 60 and 61 mounted in adjacent posi-
tions upon a shaft 62. Each time that one
of the teeth 63 upon the cams engages with
the end of the pivoted lever the latter is
rocked to operate the connected slide rod and
advance one of the feed rolls
connected pawl and ratchet wheel. The pro-
vision of separate cams for operating the

_ two feed rolls permits the bands to be trav-

35

40

45

60

65

_to be presently

ersed across the fabric at uniform amounts
or to have warying degrees of travel im-
parted thereto. The cams are rotated at a
uniform rate of speed from a driving pinion
65 connecting the end of the drive shaft
and operating the cam shaft through a train
of intermeshing gears indicatéd at 66, 67
and 68. :

Operating in timed relation to the travers-
ing movements of the guide bands are a
series of shed forming members which en-
cage and deflect the strands in close prox-
imity to the guide bands. - These shed form-
ing members comprise a series of upper
plungers 70 cooperating with a series of
lower plungers 72, the upper plungers being
¢lidingly received within a head 74 and the
lower plungers in a similar head 75. Each
of these heads is connected to a movable
or false frame 76 which may be shifted
transversely of the machine for a purpose
described. The shed forming
plungers are slidingly received within the
heads and are normally retained in an
inoperative position by springs 76’ surround-
ing each of the plungers and serving to
maintain the plungers withdrawn, as ndi-
cated in Fig. 3. The plungers are moved

toward one another at predetermined in-:

tervals by actuating heads 80 and 81 respec-
tively, each of which is provided with a

8L

Each of the feed rolls is connected

through the ~

.operative position.
sliding heads 105 is controlled by the sliding

a8

series of wedge shaped cam members adapt-
ed to engage with the projecting ends of
the respective plungers and move them_to-
ward one another upon a sliding movement
of the heads in the guide bars 87 and 88.

The- position of the cam members 83 with

respect to the sliding heads may be varied
to cause a progressive deflecting movement
of the shed forming plungers or to cause
all of the shed forming plungers to deflect
the strands simultaneously. The sliding
heads are actuated intermittently by cams
g5 and 86, which are connected to opposite
ends of the upper and lower heads 80 and
Each of the cams is connected to the
lower head through a three-armed lever 90
pivoted at 91 and having one arm 92 con-
nected with the cam, a second arm 93 con-
nected with the head through alink 94 and
a third arm 95 connected with a rod 97.
The upper end of the rod 97 is connected to
a bell crank lever 99 which is connected in
turn with the upper head through a connect-
ing link 100. With this construction the
heads are traversed back and forth in a
janner to cause a deflecting movement of
the plungers at predetermined intervals and
to hold the plungers in deflecting position
during the insertion of the cross locking
strand.

Tt may be desirable in weaving certain
types of material, such as relatively heavy
retal strands or wire, to provide means for
bending the cross locking strand, after its
insertion and the retraction of the shed
forming plungers. To this end bending
plungers indicated at 102 may be interposed
between the shed forming plungers and op-
erated upon the retraction o% the latter

through sliding heads 105, each carrying

a series of cam plates 107 adapted to engage
with and move the bending plungers mto
The operation of the

heads 80 and 81, these heads being provide

with shouldered lugs 110 which are engaged
in the advanced position of the heads by
spring hooks 112 mounted upon the heads
105. Due to the engagement of the spring
hooks with the lugs 110, the heads 105 are
drawn into operative position with the rear-
ward movements of the heads 80 and 8L
This movement is sufficient to cause an en-
gagement of the cam members with the
pending plungers and move the latter into
operative position. At the completion of the

80

90

95

100

105

110

115

120

rearward movement of the heads 80 and 81, -

the extended ends of the spring hooks en-
gage with lugs 115 formed upon the frame,
permitting the heads 105 to be released and
retracted under the action of springs 117.
This rearward movement of the heads may
be cushioned by leaf springs 120, which en-

gage with -the ‘heads upon the rearward

movement; - as. indicated clearly in Fig. 3,
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these springs being held in position by pins
121. In producing certain patterns, it is es-
sential that the shed forming mechanism be
shifted laterally during each sucecssive cycle
in order to engage with and deflect the prop-
er diagonal strands. The necessity for this
lateral shifting of the shed forming mecha-
nism will be evident from an inspection of
Fig. 4. As indicated in this figure, the
shed forming plungers 70 and 72 engage
with successive diagonal strands across the
fabric to deflect these strands in opposite di-
rections. -After the formation of the shed
and the insertion of a locking strand, the
fabric is advanced for the formation of the
next shed passage.
movement, the shed forming mechanism as a
whole is shifted laterally to cause the en.
gagement of the shed forming plungers with
the proper strand. In order to accomplish
2 lateral shifting movement of the shed
forming mechanism, the false frame 76 is
slidingly supported upon trunnions 122 pro-
jecting from the end supports 25. As in-
dicated in Fig. 1, a reciprocating movement
is imparted to the false frame and shed
forming mechanism carried thereby through
a cam 125 connected with the false frame
by a pivoted lever 127 at an extension 198,
With this construction the shed forming and
bending mechanism as a whole is shifted
laterally: during each advancing movement
of the fabric. Although such a relative lat-
eral shifting of the shed forming mechanism
with respect to the fabric is essential when
forming a fabric of the character shown in
Fig. 4, a fabric such as shown in Fig. 6 for
example is produced without any relative
lateral movement of the shed forming
mechanism, owing to the fact that in this
type the shed forming plungers engage and
deflect in opposite directions the longitudi-
nal strands and two of diagonal strands at
their intersecting points, the points of de-
flection being in longitudinal alignment with
one another as the fabric is advanced
through the machine.
of Figs. 4, 5 and 6, it will be observed that
the diagonal strands are permanently re-
ceived and guided in the slots 40 of the guide

members and that the shed passage is

formed in close proximity to the guiding
points. The formation of the shed passage
in this manner is highly desirable, as it per-
mits the accurate location and retention of
the strands in proper alignment with respect
to the shed forming plungers and insures
that the latter shall invariably engage with
the proper strand in forming the shed pas-
sage. The location of the guiding means in
close proximity to the shed forming mecha-
nism is made possible in part by the fact
that a shallow shed passage is formed with
the last possible deflection of the diagonal
strand. 1f it is desired to interlock s fourth

longitudinal strands

During this advancing.

‘under portion of the slide. The

From an inspection’

1,595,418

or longitudinal strand with the diagonal and
cross strands, this may be accomplished as
indicated either in F ig. 4 or Fig. 6, these
being guided in 2 plane
above the diagonals through the provision of
a series of longitudinal guide slots 130
formed in the member 34 above the upper
guiding band, as shown more particularly
in Figs. 1 and 8. The location of the longi-
tudinal strands with respect to the guide
members for the diagonal strands is also in-
dicated diagrammatically in Fig. 6. '

“In order to insure a uniform feeding
movement of the fabric after ity formation,
a feeding member is ‘conveniently located
at the forward end of the machine and as in.
dicated in Fig. 3, this feeding memiber com-

prises one or more upstanding feeding fin-

gers 135, which extend from a rec’procating
bar 186. These feeding fingers are prefer-
ably located at intervals along the bar to
engage with the fabric at different points.
The bar 136 slides in guides 127 formed
upon the end supports and is reciprocated
in timed relation to the production of the
fabric from a cam 140. The exm is con-

nccted to the slide bar by a bell erink 141

pivoted to the frame at 149 having one end
engaging with the periphery of the cam and
the opposite end connected at 143 to the
feed fingers
135 are designed to engace in the interstices
of the pattern and feed the l:stter during
the movement to the left in Fig. 3. Upon
movement of the feeding fingers in the op-
posite direction, the rounded ends 144 slide
beneath the fabric without feeding, thus
permitting the feeding fingers to be re-
turned to initial position for engagement
with the fabric at a new point. -
For certain purposes and with certain
types of material there is a distinct advan-

70
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tage in producing a selvage ulLon one or .

both edges of the pattern and in the present
invention this is accomplished in a novel
and useful manner by . bending back the
cross locking strands and incorperating the
extended ends of these cross strands in the
fabric as diagonal strands. This method of
operation will be evident from an inspec-
tion of Fig. 4, in which successive cross
strands are alternately bent back at opposite
sides of the fabric to form certsin of the
diagonal strands. The bending of the cross
strands in this manner is accomplished by
an automatically operating bendirg mecha-
nism shown more particularly in Figs. 1
and 8 of the drawings. This mechanism en-
gages the extended end of the cross strand

‘after the latter has been inserted in the

110

115

120

125

shed passage and bends this extended end

into a position in which it engages with g
iding slot in one of tle bands 37 or 28,
movable bending member 150 is slidingly

“supported in a curve track 152, this mem- 390
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ber being provided with a grooved roll

154, which is" positioned opposite_the ex-
tended end of a strand, as indicated in Fig.
8. when the latter is inserted in the shed
passage. "As the bending member carrying
the roll is moved in the direction of the ar-
row, the strand is engaged by the groove
and is gradually bent from the position
shown in full lines in Fig. 8 into the posi-
tion shown in dot and dash lines in Fig.
8 through the movement of the bending

A member in the curved track 152. In this

15
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- 40
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position the strand is sprung into one of
the diagonal slots formed in the guide mem-
ber and is thereafter retained in the slot
during the traversing movement of the

“guide member and the strand across the
fabric.

The bending member is operated
by a curved lever 160 connected with the
member through an adjustable link 162, as
shown in Fig. 3, the inner end of the link
being connected with the bending member
through a ball socket joint 164 to permit
swiveling movements of the member with
respect to the link, as indicated clearly in
Fig. 8. The lever 160. is pivoled at 142
and the lower end 164 engages with a cam
166, which actuates the lever in 2 manner
to move the bending member at predeter-
mined intervals. It will be obvious that by
a proper design of the cam and connecting
the bending member may be
actuated to bend every successive Cross
strand er to bend alternate cross strands
as desired. - :

Figs. 10 to 13 inclusive illustrate some-

what diagrammatically an arrangement for

automatically accomplishing the insertion

and bending of cross strands from an end-
less length of wire, cane or similar material.
Although this mechanism is not shown as
actually incorporated in the present ma-

chine, the manner in which it “could be in-

corporated will be evident from the draw-
ings and following description. As indi-
cafed, the cross strand is fed from a reel 170
between feeding and straightening rolls in-
dicated at 172 and 173. From the feeding
and bending rolls the strand passes through
a closed passage 175 which 1s arranged in
alignment with the shed forming members
to cause the passage of the strand through
the shed opening when the latter is formed.
Ugpon 'the opposite side of the machine is
located a similar closed passage 175 to re-
ceive the strand after it is passed through
the shed opening. Each of these closed
passages is formed in a member 180, the
two members 180 being pivotally connected

at 181 to cover plates 182. With this con- :
d proximates the cross section of the strands

struction, the closed passages are provide
for the insertion and retention of the cross
strand at opposite ends of the shed passage,
these closed passages 175 being opened,
bowever, to permit the removal of the

‘path of the strand by

tion, as 8

strand therefrom by the bending members.
As indicated clearly in Fig. 12, the member
182 is normally supported in the position
shown by a connected rod 184 engaging at
its lower end with a cam 185. The rotation
of this cam causes the member 182 to be
dropped into the position shown in dot and
dash lines at predetermined intervals in
order to permit the removal of the strand
from the passage 175. As indicated, the
mechanism shown in Fig. 10 is adapted to
engage and bend successive cross strands
alternately at opposite ends. For this pur-
pose, an automatically operating stop in-
dicated at 190 is caused to project into the
a cam 192. This stop
finger is positioned at approximately the
edge of the fabric and prevents the feeding
of the strand beyond this point. Cooperat-
ing with the stop member is a cutter mem-
ber 194 which sevérs the strand, leaving an-
extended end in the closed passage at the
right of the machine. Thereafter the mem-
ber 182 at the right of the machine is
dropped to permit the cooperating bending
member to engage this strand and bend it
diagoaally, as shown in Fig. 11, into posi-
tion to be engaged by the guiding slots.
During the insertion of the next successive
locking strand the stop finger 190 and the
cutter 194 are retained in an inoperative
position and the strand is moved across the
entire length of the closed passages 175
until engagement with a fixed stop 195.
Thereafter this strand is severed at the
right hand edge of the fabric through a
cutting member 196 operated by a stop cam.
In the meantime the member 182 at the
left of the machine is depressed to permit
this strand to be fed into a diagonal posi-
shown in dotted lines in Fig. 11.

As an
bands 37 and 38 the construction shown In
Fig. 9 may be employed for certain types
of material, for example. metal strands.
With this construction, the guiding of the
diagonal strands is accomplished - by co-
operating rolls 200 and 201, which have
spiral grooves 202 and 203 formed therein
adapt’eg to receive and maintain the strands
in the proper position. It will be evident
that if the diagonal strands are inserted
in the grooves in the upper and lower rolls
that these strands will not only
and maintained in the proper angular posi-
tions but will in addition be fed in 4 len
wise direction as the rolls are rotated to
traverse the strands along the length. It
will be understood
the cross section of the spiral grooves ap-
and the latter fit the grooves with relative
accuracy. These rolls may be independ-
ently driven through separate drive gears
indicated at 204 and 205 and shifted later-

be guided -
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alternative to the endless guiding -
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in this connection that
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ally through cams 206 and 207 engaging
with stationary pins 208 and 209 projecting
from the frame. It will be obvious that
this lateral shift of the guiding and feed-
ing rolls is for the same purpose as the
lateral shift of the shed forming mechanism
described in the preferred embodiment of
the machine.

The patterns shown in Figs. 4, 5 and 6 of
the drawings illustrate certain designs
which may be produced embodying the prin-
ciples of the invention. The fabric shown
in Fig. 4 comprises generally two sets of di-
agonal strands maintained in adjacent
planes by the guiding members and de-

flected in opposite directions to form a shed

opening for the locking strand. In addition
this pattern illustrates one method of inter-
locking additional sets of longitudinal
strands, these strands being deflected at
their points of intersection with the diag-
onal strands to form a shed passage. This
Ppattern also illustrates the formation of a
partial selvage by the bending back of suc-
cessive cross strands at oppoiste sides of the
fabric. Fig. 5 illustrates a pattern which
may be produced by traversing one of the
guide members for the diagonal strands and
retaining the cooperating guide member sta-
tionary, this mode of operation causing the
fabric to be fed in an inclined ‘direction in
the manner illustrated. In this construction
also a shed passage is produced by an oppo-

site_deflection of successive diagonals ex-

9 tending in the same direction to produce the

shed passage. Fig. 6 illustrates a conven.
tional type of fabric which may be produced
according to the principles of the invention,
employing two sets of diagonal strands with
cooperating longitudinal strands, the longi-
tudinal strands and the diagonal strands at
the points of intersection of the diagonals
being deflected in opposite directions to
form the shed passage so that the cross lock-
ing strand passes at one side of both diag-
onals and at the opposite side of the cooper-
ating longitudinal strand. This pattern
also illustrates a variation which may be in-
troduced by intermittently varying the
mmovement of one or both of the guide mem-

.bers.

It will be understood. by those skilled in
the art that the cross locking strand may be
inserted manually in the continuous shed
passage formed by the slots in the shed
forming plungers when the Iatter are moved

~ into alignment with one another. Tp addi-

" feed rollers 172 and 173

‘ connections indicated

tion Fig. 10 illustrates diagrammatically the
which may be em-
ployed for the insertion of this strand. In
the actual practice of the invention these
feed rollers may be rotated intermittently
through a cam 225 mounted upon the same
shaft with the cams 185 and serving through
at 226 to control the
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intermittent driving of the feed rolls. In
order to cause the insertion of the cross
strands it is only necessary to positively ro-
tate the feed rolls during the initial portion
of the movement and thereafter the momen-
tum of the feed rolls together with the
strand engaged thereby causes the strand to
be fed throughout the shed passage until
its engagement with the stop. The cam 225
therefor is designed to intermittently rotate
the feed rolls for a short period in timed re-
lation to the formation of the shed passage,
This can be readily accomplished by prop:

erly connecting the cam shaft with the ma- -

chine as a whole.

It will be evident that the depth and char-
acter of the shed passage in the present ma-
chine is determined. by the cross section of
the slots formed in the working ends of the
shed plungers, this passage being bounded
upon three sides by the walls of the slot and
upon the fourth side by the deflected strands
between which the shed passage is produced.
It will furthermore be evident that the for-
mation of the shed passage by the deflection
of the diagonal and longitudinal strands
takes place progressively through the en-

gagement of successive strands transversely .

of the pattern by individual shed forming
members. In addition the illustrated em.
bodiment of the invention shows a progres-
sive bending action on the part of the bend-
Ing members starting at the central portion
of the pattern and progressing outwardly
to opposite sides, this bending action being
of particular importance as it tends to draw
the cross strands inwardly from opposite
sides as the overlying diagonal and longi-
tudinal strands are brought back to initial
position, this drawing action continuing
until the bending operation has progressed
to the outer edges of the pattern,

It may be pointed out that the produc-
tion of a pattern of interlocking strands by
Teeding the pattern diagonally with relation
to the machine in the manner shown in
Fig. 5 not only permits the formation of the
pattern with a single movable guide and
feed member but in addition results in the
production of more fabric for each cycle of
operations. This will be evident from an
inspection of Fig. 5 illustrating the inser-
tion of the locking strands at an inclina.
tion to the direction of feed of the pattern.
In addition to the pattern produced as shown
in Fig. 5 by a single moving guide mem-
ber, it will be evident that by the employ-
ment of two guide members with an un-
equal movement of the members in oppo-
site directions the designed fabric shown in.
Fig. 6 may be produced and in addition a
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in order to vary
forming members
may be secured.

the alignment of the shed
with relation to the strands
In other words, it will be
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_ evident that a considerable variation in the

character of the work may be introduced by
suitable variation of the guide members and
their movements.

1t will be understood by those skilled in
the art that the actual feeding of the pat-

_tern is accomplished primarily by the lat-

10

" cient to feed the pattern as the

15

eral thrust exerted at the guiding points of
the diagonal strands. The component of
this thrust lengthwise of the pattern is suffi-
guiding
points trayerse across or transversely of the
pattern. It will be furthermore un erstood
that the terms “lengthwise strands” or

“gtrands extending lengthwise of the pat-

" tern” are intended to embrace all strands in

the pattern other than the cross locking
strands, independently of whether . these
strands extend longitudinally of the pattern
or diagonally at different angles.

I claim:— ‘ ‘

1. An apparatus for producing a pattern
of interlocking strands comprising a guide
band, a series of inclined slots formed in
the guide band and designed to receive and
guide diagonal strands, cooperating shed

" forming members positioned ahead of and in

" tions, coopersating she

40
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relatively close proximity to the guide band,
means for actuating the shed forming merm-
bers to form successive shed passages, and
means for feeding the guide band trans-

versely. - .

2. Xn apparatus for producing a pattern
of interlocking strands comprising cooper-
ating guide bands, each having a series of
guide slots formed therein to receive and
guide strands extending in different direc-

forming members

sitioned in close proximity to the
ands, means for actuating the shed . form-
ing members to produce successive shed pas-
sages, and means for moving the guide bands
transversely of the machine and in oppo-
site directions. '

8. An apparatus for prbducing a pattern

 of interlocking strands comprising two series

" of inclined slots extending in o
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‘tween the feeding movements of

posite di-

rections, means for feeding eac series of

“inclined slots in opposite directions trans-

versely, a third series of stationariy longitu-
dinal slots, the three series of slots bein
positioned in different planes, and she
forming mechanism located in close prox-
imity to the guide slots and adapted to pro-
duce a shed passage by deflection of the
strands. =~ S

4. An apparatus for producing a pattern
of interloeking_ strands comprising 2 rela-

tively thin band having a series of inclined
guide slots formed
termittently feeding the band transversely
of the machine, cooperating shed forming
members, means for actuating the shed form-
ing members to produce shed passages. be-

the band,

tide -

‘ opening,

therein, means for in--

o

and means for feeding the pattern simul-
taneously with the transverse movements of
the band. ' , :

5. An apparatus for producing a pattern
of interlocking strands comprising a guide
member having a series of inclined guide
slots formed therein, means for operating the
member to cause an intermittent transverse
movement of the guiding points of the
strands, cooperating shed forming members,
and means for actuating _the shed forming

‘members to form successive shed openings
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for the reception of a cross locking strand. -

6. An apparatus for producing a pattern
of interlocking strands comprising upper
and lower stationary heads, a guide member
having a series of diagonal slots slidingly
received in each head for movement trans-
versely of the machine, a series of shed

- forming, members slidingly supported for

vertical movement in proximity to the heads,
means for actuating the shed forming mem-
bers to deflect the strands, and means_ for
bodily shifting the shed forming members
in a lateral direction between the formation
of the shed opening. :

7. An apparatus for producing a pattern
of interlocking strands comprising means
for guiding a series of parallel strands, co-

operating shed forming members operating’

to deflect the strands, cooperating bending
members operating to return the strands
toward initial position after the formation
of the shed, means for actuating the shed
forming members, and means for actuating
the bending members controlled by the ac-
tuating mechanism for the shed forming
members. y '
8. An apparatus for producing a pattern
of interlocking strands comprising two
series of cooperating shed forming plung-
ers, a sliding head operating the plungers

“to form a shed, a series of cooperating bend-

ing plungers, a second sliding head for oper-
ating the bending plungers, and means
adapted to connect the two heads to move
the second head into an operative position

upon the withdrawal of the first head from

operative position. o
9. An apparatus for producing a pattern
of interlocking’ strands comprising cooper-

_ating shed forming members, cocperating

bending members, means for opersting the
shed forming members to produce & shed
_ and means controlled thereby for
thereafter operating the bending members
to return the strands toward initial posi-
tion after the formation of the shed open-
ing. : . :
-70. An apparatus for producing a pattern
of interlocking strands . comprising two
movable guide bands each having guide
slots formed  therein, means for guiding

‘the movement of the bands transversely of

the machine, and separate and independent
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mechanism for intermittently moving each
of the bands transversely of the machine at
a predetermined rate of speed.

11. An apparatus for producing a pattern

-of interlocking strands comprising means

for guiding a plurality of parallel strands,
means for deflecting the strands to form a
shed passage therebetween for the insertion
of a cross locking strand, and means for
engaging with the extended end of a cross
locking strand at one side of the pattern
and bending the strand into operative po-
sition with relation to the guiding means.
12. An apparatus for producing a pattern
of interlocking strands comprising means
for guiding a plurality of parallel strands,
means for deflecting the strands to form a
shed passage therebetween for the insertion
of a cross locking strand, and a bending
member movable in a curved path designed
to cause engagement of the bending mem-
ber with the extended end of a locking

‘strand and movement of the extended por-
tion of the strand into an inclined position-
with the guiding

in operative relation
means. :

13. An apparatus for producing a pattern
of interlocking strands comprising a guide
member having a series of diagonal guide
slots formed therein, means for actuating
the member, shed forming mechanism de.
signed to form a shed passage adjacent
the guide member, and a bending member
movable in a path to engage with the ex-
tended end of a locking strand and bend
this end into operative relation with a diag-
onal guide slot at one side of the path.

-14. An apparatus for producing a pattern
of interlocking strands comprising a guide
member having a series of diagonal guide
slots formed therein, means for actuating

the member, shed forming mechanism de-

signed to form a shed passage adjacent the
gulde member, a bending head, a roll jour-
naled upon the head for engagement with
the extended portion of the locking strand,
and means for actuating the head to bend
the extended end of a strand into position
above cne of the guide slots and permit the
reception of a strand thereby and its incor-
poration in the pattern. '

15. An apparatus for producing a pattern
of interlocking strands comprising guide
bands each having a series of diagonal slots
formed therein, means for intermittently
moving the bands transversely of the ma-
chine, cooperating shed forming members
positioned for vertical movement adjacent
the guide bands and in advancé thereof,
means for operating the shed forming mem-
bers between the transverse movements of
the guide bands, feeding members adapted
for engagement with the fabric in advance
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of the shed forming members, and means
for intermittently actuating the feed mem-
bers in timed relation to the movement of
the guide bands and shed forming members.

65

16. An apparatis for producing a pattern -

of interlocking strands comprising a sta-
tionary head, a guide band having a series
of guide slots slidingly supported by the
head, means for intermittently moving the
band, and a series of guide slots' formed in
the head and stationary with respect to the
slots in the moving member. )

17. An apparatus for producing-a pattern
of interlocking strands comprising cooper-
ating guide members, cooperatng shed form-
ing members positioned adjacent thereto,
means for intermittently operating the guide
members and shed forming members in
timed relation, a bending member designed
to engage the end of a cross locking strand
and move it into operative relation to the
guide members.

18. An apparatus for producing a pattern
of interlocking strands comprising means
for guiding diagonal strands, mechanism for
intermittently feeding a cross locking
strand, means for automatically measuring
the length of strand thus inserted, and means
for engaging with the extended end of the
strand and bending it into an inclined po-
sition to engage with the guiding means.

19. An apparauts for producing a pattern
of interlocking strands comprising means
for feeding a cross strand, means for auto-
matically limiting the insertion of the cross
strand at one of two predetermined points,
means for severing the cross strand thus in-
serted at different points, and means for
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successively bending the extended length of -

cross strand at opposite sides of the pattern.

20. An apparatus for producing a pattern
of interlocking strands comprising cooperat-
ing feed wheels for inserting a cross locking
strand, means for intermittently operating
the feed wheels, means for limiting the in-
sertion of the cross strand and the action of
the feed wheels, means for severing a uni-
form length of cross strand thus inserted,
and means for bending the extended end of
the severed cross strand. :

- 21. A method of producing a pattern of

interlocked, non-flaccid strands which con-
sists in arranging a series of diagonal
strands in parallel relation, forming a shed

passage by the deflection of the strands, in--

serting a cross locking strand with an end
extending from the side of the pattern, and
bending the extended end of the locking
strand backward into parallelism with the
diagonal strand to form a diagonal strand
as the
length.

FRANCIS B. RILEY.
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