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To all whony it maly conecer:
Be it known that 1, GEORGE A. RAYMOND,
a citizen of the United States, residing at

Adrian, in the county of Lenawee, State of |

5 Michigan, have invented certain new and
useful Improvements in Machines for Weav-
ing Wire Ifabric; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others

o skilled in the art to which 1t appertains to
malke and use the same, reference being had
to the accompanying drawings, and to the
fioures of reference marked thereon, which
form a part of this specification.

This invention relates to a machine for
weaving wire fabrie, and consists 1n the
construction, combination, and operation ol
parts hereinafter fully set forth, and pointed
out particularly in the elaims.

The objects of the invention are to provide
simple and eflicient means for manufacturing
the woven tiype of wire fencing in a rapid
and economical manner, for providing for
weaving two transverse or wool strands upon
lie longitudinal or warp strands simultane-
ously from a single shuttle, to provide for
helding the bobbins which form the woot-
strands in a suitable feeding-receptacle and
automatically suppliine said bobbins to the
30 needles upon the shuttle preparatory to the

ravel of the shuttle through the loom in the
operation of weaving, to provide for supply-
ine said bobbins to a plurality of shuttles in
succession and carrying the shuttles across
35 the loom by an intermittent movement as
the bobbins are being woven into the fabric
to form the woof-strands thereof, to form
the loom in the shape of a rotary drum or
cilinder upon which the shuttles are carried
40 as they travel transversely of the longitudi-
nal wires which wind upon said drum, and
to provide for restoring the shutiles to the
point of starting while the drum 1s rotating
after they have completed thewr passage

across the warp-sirands in the operation ol

weaving the woof-strands thereon.

The above objects are attained by the
> mechanism illustrated in the accompanying
drawings, in which—

Figure 1 is a front elevation of the me-
chice embodying my invention. kg, 2 1s
an end elevation thereof. Fig. 3 1s an end

L5

20

45

- mechanism.

elevation opposite to Fig. 2. Iig. 41s a frag-
mentary view in perspective of one of the
cross-bars connecting the spiders of the ma-
chine and forming a track for the shuttle, the
shuttle with 1ts opposed needles showing
thereon in the operation of attaching the
transverse or woof wires to the longitudinal
or warp wires of the fabric. Ifig. 5 is a frag-
mentery view In perspective, showing the
outer circular frame of the machine and the
cuides and tracks attached thereto, which
serve to throw the shuttles from wire to wire
of the warp-wires of the fabric and direct the
needles 1n their work. Iig. 6 1s a {ragmean-
tary view in perspective, showing the roller
on the end of the shuttle engaging one of the
tracks on the frame, as when raising the nee-
dle-arm of the shuttle alter :’;Lp'pTyng the
woof. Iig. 7 is a side elevation of the tracks
shown 1n Ifig. 6. Kig. 8 i1s a perspective
view of one of the deflected tracks, which
shift the shuttles successively from one lon-
oitudinal wire to another. Iig. 9 1s a Irag-
mentary plan view showing the operation of
winding the initial end of the bobbin-wires
around the marginal wire of the fabric pre-
paratory to the travel of the shuttle across
the machine. I'ig. 101s a fragmentary view,
1 rear elevation, showing the inclined plane,
which restores the shuttles to their initial po-
sition to receive the bobbins preparatory to
eittering upon their travel through the ma-
chine 11 the operation of weaving the cross-
wires into the fabric. Ifig. 11 1s a fragmen-
tary view in perspective, showing the mech-
anism at one end of the machine for recipro-
cating the racks that drive the shuttles.
[ig. 12 1s a fragmentary view 1 elevation,
showing the operation of picking up the bob-
bins and placing them upon the spools car-
ried by the needles. Iig. 13 1s a iragmen-
tary view in elevation of the bobbin-feeding
IFig. 14 is a perspective view of
the bobbin-holder and of the jaws which
separate and feed the bobbins consecutively
to the needles. Iig. 15 1s a fragmentary
view in perspective of a portion of the bob-

bin-feeding mechanism, showing the bobbin

in the jaws of the feeding device in the act of
being placed upon the spool of the needle.
[ig. 16 is a fragmentary view, In vertical sec-
tion, through the bobbin holder or recepta-
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Kig. 171s a detail in elevation, showing

the feedmo -arm in the act of e&tmctmw a

bobbin fro*n the holder. Fig. 18 is g det a1l
showing the manner of wateiﬂﬂﬁ‘ the end of

the bobbin which forms the transverse wire
preparatory to weaving the remaining por-
tion ot the wire of the bobbin into the fabric.
Fig. 19 18 a view showing the completion of
the 11111:101 wrap of which the inception is
shown 1 Fig. 18. Fig. 20 1s a fragmentary
view in perspective of the end of the needle
and the %ob!bm-spool thereon.
longitudinal sectional view throuoh Fig. 20.
Flcr 22 1s a vertical section throuoh the s ool
as on line 22 22 of Fig. 21. I‘1os 23, 24, ‘?5,
and 26 show the ince Jtloﬁ and com aletm,._l of
the wraps or ties which unite the wires of the
fabric. Fig. 27 is a detail, partly in section,
through the needle and a portion of the
pivot-arm which carries it. Xig. 28 is an
elevation showlng the position of the o Tera-
tive parts preparatory to tying the end of the
bobbin-wire to the marginal wire of the fab-
ric. Kig. 291s a sectional view through the
bar upon which the shuttle is m ou:‘:_ted
showing the shuttle and other parts 1n ele-
vation. Ifig. 30, Sheet 7, 1s 2 horizontal
section as on line 30 30 of F:w 13. Fig. 31
1s a Iragmentary view, in side elevalion,
showing ‘the spring for actuating the mov-
able jaw of the hoop er. -
Referring to the characters of reference, 1
designates “the frame, which consists of a
1‘1110-—11ke member at each end, said members
bemg connected by suitable cross-bars 2,
forming, 1n effect, a stationary open cylinder
within which the mechanism is mounted.
Crossmo' chametrically the circular ends of
the 1rame are tre bars 3, which carry the

boxes 4, in which 13116 EﬁIldE: of tk e main st aft ;

5 are ]Ournaled as shown i Fig. 2. Fixed
to one eml of said shalt s a laroe cear-wi.eel
6, ’Wﬂl(}""\ meshes with a pinion 7 on the COUN-
ter shait 8, carrying the band-pulley 9, which
1S c:h“wen from any suitable source of power
through the medium of the belt 10.

Fixed to the main shatt 5 within the eylin-
drical frame and rotatable therewith are the
opposed spider-wheels 11, which are posi-
tioned upon said shaft such distance apart as
to correspond with the width of the fencing
or fabric to be woven and are connected by
the transverse bars 12, wiich are bolted at
their opposite ends to the peripheries of said
spider-wheels and of which there are as many
as there are snuttles in the loom. IFormed
upon and extending from the face of said
bars are the longitudinal parallel track mem-
bers'13, each of Wwhieh is provided in its inner
face with a channel 14, 1nto which extend the
laterally-projecting ﬁanges 15 on the sides of

the body 16 Of the sh uttle wlhich lies between:

the track menibers and 1s adapted to slide
longitudinally thereon. Mounted upon tle

65 body_ 16 of each shuttle is an oscillatory arm |

FIG 9]. iS Lu ‘

‘the arm 17 is oscillated to- carry said

843,289

17, which 1s pivoted to the body at 18 and

carrles at one end an &IltlfllCtOIl roller 19.

At the opposite end of said oscillatory arm is
a head 20, having alongitudinal slot 21 in the

under side threof. (See .
naled in said head is the needle-shaft 22, hav-
ing the longitudinal slot 23, which is &dapted
at one pomt in the rotation of said sh ait to
register with the slot 21. The shaft 22 pro-
jects beyond theendsof the head 20, and. upon
eachend thereof issecured a needle 24, having
a slot 25 therein, (see Ifig. 20,) which re{rlsters
with the slot 1n th eqha,‘ft and h aving 1n the
upper side thereof a spring- _actuated d log 26,
as shown In Iig. 21, under which the bobbin-
wire 27 18 adapted £0 pass when winding from
the coil 28 1n the operation of weaving. Also
mounted upon the needle, at the end thereof,
is a guard 29, which st ands in front of the dog
26 and confines the bobbin-wire properly in
place as 1t passes irom the coil retaining the

fimal end of the wire, so that it may be prop-
erly wound around ‘the last of the longitu-
cdinal or warp wires 30 of the fabric before
escapmﬂ irom the needle. Upon the end of

the needle is the rounded prejecting portion

31, wiich crowds the wrapped portion of tle
bobbin-wire along upon tie longitudinal wire
as the bobbin-wire is wound thereon.

Mounted upon the upper face of each of
the needles is a conical spool 32, upon which
the coils 28 of the bobbm—-m ires are placed, as
heremafter explamed, there being within said
spoal a dog 33, which pmJeets tI rough an
opening in the wall of the spool and is main-
tained in place by the coiled spring 34. (See
Fig. 22.) ~ This dog recedes as tle bobbin is
crowded dow nwarthy upon the spool and
aiter thie bobbin 1s 1n place springscutwardly,
so that th & point of the dog engages between
the coil of the bobbin and retains ti
in place, so as to prevent it from furting when
tire needle 1s rotated.

The shuttles are ca arried aleng the ways

upen the bars 12 by means b ereinafter eX-~

plained, and the oscillatory arm 17 of each

shuttle 1s actuated, as also Lereinafter ex-
plained}, to cause tihe longitudinal slotted
siaft and needles to drop onto each of the
warp-wires 30 1n succession wien the shaft
22 and needles are rotated to wind the bobbin
or wool-wires thereon. Tre warp-wires are
fed into the mackine and lie in the forked
ends of the studs 35, which are fixed in the
cross-bars 12 and which Lold said wires
hrmly i place during the operation of weav-
1ng.
shaft and needles upon said wires in succes-

sion, the tmck—-mﬂs are notched, as shown at-

36, {0 receive the ends of the needle-sl aft as
sk aft
01’1‘50 each of the warp-wires which are in suc-
cession received: in the longitudinal slot of
said skhaft and whkich lie therein as tle shaft

1s rotated to cause the needles to wrap the

27.) Jour-

e bobbhin

To allow cof tie dropping of the slotted.
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bobbin or woof wires onto the warp-wires. | lower end of the hopper 50 are the opposed

After the operation of wrapping the bobbin-
wires onto the longitudinal wires the oscilla-
tory arm is actuated to raise the slotted shalt
and needles from the notelies 1 tiwe track
members to enable the shuttle to pass to the
succeeding wire. '
As the shuttles follow each cther in succes-
sion through the machine and repecat con-
secutively the same operation, a description
of the operation of one of the shuttles will
answer for all. Assuming that cne c¢f the
shuttles is in the initial position at the back
of the machine or loom and that the reel cr
cylinder upon which the shuttles are mount-
ect Is being rotated, said shuttle as it 1s carriea
upwardly by the rotation of the reel wili pre-
sent its neecles in the path of the rotary

arms 37, which carry a finger ana trigger

adapted to pick the bobbins from the hopper
and place them upon the spoels cof the
neecles, as shown in Fig. 12, “These arms 37
are mounted upon shafts 38, suitably jour-
naled in the frame, each chaft cerrying at
one end a gear-wheel 39, adapted to mesh
with the larger gear 40, mounted upon the

main shaft 5 and turning continuocusly with

the loom. The size of the gears 39 1s such
that the chafts 38 are caused to make cne
complete revolution while the crum or ¢ylin-
der of the loom is meving a cistance equal to
the space between the transverse bars 12,
carrying the shuttles, the parts being so
timed that the bcbbins are properly pre-
sented to the spools of the neecle as the shut-
tle 1s carried under said arms at the moement
they are describing the lower arc of their
circle. The bobbin-feeding arms are sup-
pliedd with bobbins from the vertical hoppers
41, which are properly supperted, so that the
lower ends depend in the path of seid arms
and are adapted to receive the wound bob-
bins 28 cne upon the cther, so that the tails
or projecting encs 42 of said bebbins will ex-
tend through a vertical guie-slct 43 1n sau!

hoppers, whereby sald projecting cnds are

presented in a uniform cirection.  The oper-
ation of the rotary feecing-arms in extract-
ing the bobbins frem the hoppers and pre-
senting them to the spocls ¢f the neecles will
be Cdescribed with reference to one of cald
arms and meore especially to the parts shown
in Figs. 13 to 17, inclusive. Iach of caid
arms 37 is proviced with a laterally-extens -
ing portion 44, in which is formed a siot 45.
Pivoted to the inner face of said arm 1s a
trigger 46, baving a right-angled stem 47,
which is adapted to engage the face ¢f a cam-
plate 48, fixed to the frame and to traverse
the face of sald plate as the arm 37 swings 1n
the arc ¢f a circle through the retation of the
shaft 38. The opposite end of the trigger 46
projects through the glot 45 in said arm anc
lies adjacent to the finger 49, projecting from
the margin of the lateral portion 44. At the

[ —

jaws 51 and 52, which are adapted to recelve
the bottommost bobbin 28 in said hopper
and hold it in the path of the trigger 46 and
finger 49, which pass between sald Jaws as
the arm 37 1s deseribing the upper arce ol 1ts
circle. It will be seen that the cam-plate 48
is cceentrie to the axis upon which the feed-
ing-arm swings and that as said arm 1s pass-
ing the lower arc of its circle the stem 47 of
sald trigger engaging said cam will swing the
trigger upcn its pivet ageinst the tension of
the spring 53 and cause the end thercol
which passes through the slet 45 to move
awayv from the finger 49 and hold 1t away un-
til the stem of the trigeer shall have passed
from the rear end of saxi cam-nlate, when the
spring 53 will cause said trigger to swing
acainst the inner wall of the coil of the bob-
bin at the time the finger 49 has engaged the
outer wall thereof, thereby clamping the bob-
bin Between the trigger and finger and caus-
ing the arm 37 to carry the bobbin from the
confining jaws 51 and 52 into position to be
fcreed upon the spools of the needles as they
pass into proper relaticn therewith.

In order to prevent the bobbins crowding
downwardly into the delivery-jaws and be-
comring tancled with the lower bobbin, which
is carried therefrom by the feecing-arm,
there are provided reciprocatory spiders 54
and 55, which enter the opposite stdes of the
hopper and between the strands ol the bob-
bin-ceil therein. These gpurs are actuated
tirough the pivot-aris 56 and 57, to which
thev are attached, respectively, tiiere being
upon the arm 56 a depending end portion
58, having an inclined slot 59 theremn, 1n
wideh engages a pin 60, projecting {rom the
upper end of a vertically-novable slide 61,
carrving the confining-jaws 51 and 52 and
adapted to be actuated througn tie project-
ing studs 62 and 63 thercon, wiich are alter-
nately encountered by the pin 64, projecting
from a collar 65, fixed to the shalt 38. The
pin 64 as said shaft rotates will engage the
upper stud and raise the shide, causimg tie
pin 60 to travel upwardly 1n the inclined slot
m thearm 56, thereby swinging said armupon
its pivot and withdrawing from tize hopper

the spur 54 and at the sanwve time also with-

drawing the spur 55, owing to the pivotal
union at 66 between the arwes 56 and 57,
tirereby releasing the lowermost bobbm and
causing it to drop into tihe jaws 51 and 52.
A furtirer rotation of the sbaft 38 will cause
the pin 64 to engage the lower stud 63 onsaid
slide and carry it downwardly, causingthe
hin 60 to actuate the arins 56 and 57 to agam
throw the spurs inwardly and lock ti:e lower
bobbin in the hopper, and at tize same trine
the downward movevent of said shide allows
the hinged jaw nemwher 52 to swing inwardly
through the action of the spring 65* upon tize
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end of the hinged jaw, through which said pin

passes, and tne face of the “slide as the end
of the hinged jaw is released by the inclined

part 67, and at the save time drawn down-
wardly from the bobbins above, so as to be
free tierefrom.
the'slide 61 throws the hinged jaw outwardly
througn tine engagem eﬂt witn the inclined
part 61 SO as to free the bobbin when en-
oaged b the f ﬁgev and trigger of the deliv-
ery-arm. By this arrangenent the bobbins
are properly presented to the feeding-arm
In a ianner to be revoved from the boppef
by said arms and forced onto the spools of
the needles. Th e position of the cam-plate
48 1s such that 11111_-16“1&161}?” the bobLm 1S
placed upon the spool of the needle the trig-
gerils caused to move away from sald bobbl*fl
g0 as to 1eleme it and enable the bobhin to
be carried away on the spool as the shuttle
moves for Wa,:**i torouga tie rotation of the
loom. The shuttle wren receiving the bob-
bins 1s guided by the parallel track-bars 68,
between wiich the awtﬂl’*mtlon—foller 69 1s
carected, said roller beh‘y_g irounted on tihe
stemn 70, wrich 1s fixed 1n the shuttle 16, and
Wnich passes tjl“()ll@_'j 2 elotted opening 71 111
the reciprocatory shuttle-arm 17. At the
tire toe shuttle 1s in said position it is be-
yond t_il_e line of the marginal longitudinal
wire 30, g0 as to allow said wire to dr op 1nto
the lonmtuumall'r-ﬁl{jttm shaft 72, waich 1¢
;'ournale*‘i 1n t_._e track members 13 on the
bar 12, woica are transversely slotted, as at
to allow said wire to enfer said slotted
,,_,,uft wioge Initial position is such as to
cauge tie clot 74 therein to register with the
slots 73 in said track mmembers. Wiile th
narginal wire of tie longitudinal wires 30 18
dmwmw into tae slot of the shaft 72, the
other 101101t11mn 1 v*u es are directed into me
slotted upper ends of the pins 35. After the
longituc 111{,%1 wires have been drawn into tm
macaine by the rotation thereof, so as to lie

1In tie notcies 36 of the track m el“ber be-
tween the supporting-pins 35 below the

plane of the horizontal travel of the shuttle
between saild tracks, and the marginal wire
of the longitudinal wires has taken its proper
position m tae slotted shaflt 72 the shuttle,
with tihe bobbins tpon tire ends of 1ts need ]e
18 returned mnmto operative pogition in the ma-
ciine by tne engsgement of the antifr 1ction-
roller 69 con said shuttle with the sinuous
guide-track 75, which is suitably supported
b}‘f e tI"*llSVE’LE‘e bars 2, connecting tae op-
posite ends of tue frazre, and onto which said
roileris directed irom tie curved upper end of
the track 68, Wi ereby e ghuttle 1s caused to

ove lOi‘QltuC inally of its track, so as to pre-
sent the projecting ends of tre bobbin-ire 27
across tine marginal wire of the longitudinal
wires 30, afl]acem tne rotary heads /6 upon
the ends of:the slotted f‘faft 72, at which

65 time sald projecting ends of the bobbin-wires ]

1re upward movement of |
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are carried downwardly and caused to sprmg

under the projecting lips 77 upon the faces of
sald heads, by means of the curved fingers

78, the 00111160‘511’10' straight portion of which
18 ]0111“I}a1e~*1 in the track members 13, and
which are adapted to be actuated th rouo*.ﬂ a
crank-arm 79, mounted on said conneetmw
straignt portlon and having pivoted thereto
a rod 80, whosge outer end carries an anti-
fllctlon—roller 31, adapted to engage a fixed
inclined plane 82 , (shown more olearly in Kig.
9,) whereby the rod 80 is moved longitudi-
nally to carry the hooked terminals 83 of
said hngers onto the pr03e0t1110 ends of the
bobbin-wires and press them aownwmdlv
under tire lips 77 on the faces of tne heads 76
across tre longitudinal wire, at which time
the shalt 72 1s rotated tﬁrougﬂ the med 1um
of the pinion 84 thereon, which meshes with

thelon D*ltuummlly—ﬂzovable rack 85, mounted

- 1n tie cross-bar 12 and carrving at its outer

end an antifriction-roller 86, which engages
the tace of the inclined plﬁne 87 as the loom
revolves, tiereby moving said rack longitu-
dina. 1y and causing such a, rotation of the
neads 76 as to wrap the ends of the bobbin-
wires once around the marginal longitudinal
WII’{-} 30, as shown 1n Figs, 18 and 19, whkereby
te ends of the bobbm—w ires are fastened to
tfe mwarginal wire In @ manner to enable the
bobbin-wir es. to be strung across the longitu-

dinal wires of tre fabric as the shuttle i§ car-

ried across the loom coinecic ent with the ro-
tary travel taereof.

1t will be understood that the rotary move-
ment of the loom is contmuous and that as a
consequence each shuittle is continuously de-
scribing the arc of a circle while it is bemu
reciprocated. During the operation of At
taching the ends of the bobbin-wires to the
marﬂmal wwe the antifriction-roller 69 of
the shuttle 1S Lraversmﬁ the short Stmwht
])OI‘thll 88 of the track 75. At the (Jorr*ple—

tion of the initial fastening of the ends of

the bobbin-wires said roller encounters the
curved part 89 of said track, which has suffi-
cient dellection to move the shuttle longitu-
dinally of the track members 13 until the
slotted needle-shaft 22 is presented over the
succeeding longitudinal wire, when the anti-
friction-roller 19 upon the end of the oscilla-
tory arm: 17 of the shuttle will ride onto the
curved track member 90, which 1s suitably
supported on the frame and which tilts sa,ld
osclllatory arm so as to depress the head 20
at the forward end thereof and carry the
needle-shait onto the succeeding long 1‘511(:1111&1
wire, which enters the slot 22 in said shaft
and prowcts through the outer end of the op-
posed needles 24 on the ends thereof, said
shaft I3ing in the notches 36 in the track
members 13 which serve as bearing for said
shaft as it is rotated to wrap the boobm—-wweb
around the longitudinal wire passing there-
through, as clearly shown in Fig. 4. The
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needle-shaft is rotated through the medium
of a pinion 91, which as the head of the oscil-
latory arm 1s depressed to place the slotted
needle-shatt upon the longitudinal wire is
carried into engagement with the teeth of the
reciprocatory rack-bar 92, which i1s mounted
to slide m the cross-bar 12 and i1s driven
through the medium of a crank-arm 93,
mounted upon one end of a short shaft 94,
journaled in a suitable support at the end of
the cross-bar 12 and carrying in addition to
sald arm a pinion 95, which meshes with a
hxed gear-ring 96. Connected to the crank-
arm 93 1s a pitman 97, which 1s pivoted
at 1ts opposite end to the rack-bar 92, the
movement of sald pitman being so timed as
to slide the rack-bar at the moment when the
pinion of the needle-shaft is caused to mesh
therewith, whereby the needle-shatt 1s ro-
tated and the bobbin-wire 1s wrapped around
the longitudinal wire passing through said
shaft. After the bobbin-wires shall have
been wrapped around the longitudinal wire
the rotary movement of the loom carries the
antiiriction-roller 19 into contact with the
short curved track 98 above the track 90,which
1s so shaped as to depress said roller and raise
the head 20 on the opposite end of the oscilla-
tory arm, thereby withdrawing the needle-
shaft from the longitudinal wire and carrying
the pmion 91 from engagement with the
rack 92, so that the return movement of said
rack does not cause a rotation of the needle-
shatt. When the needle-shaft has been
raised from the longitudinal wire around
which the bobbin-wire has been wrapped, a
further rotarv movement of the loom will
cause the antiriction-roller 69 to engage one
of the short deflecting track members 99,
whereby the shuttle is moved longitudinally
of 1ts supporting-track such distance as to
present the needle-shalt to the succeeding
longitudinal wire, when another of the tracks

90 1s encountered by the roller 19 on the os- |

cillatory arm of the needle and said needle-
shalt depressed so as to engage the succeed-
ing longitudinal wire therein, when the
needle-shaft 1s again rotated through the op-
eration of the sliding rack 92 to wrap the
bobbin-wires upon said longitudinal wire, the
operation belng repeated for each of the
longitudinal wires until the shuttle has been
carried completelv across the loom and has
attached the bobbin-wires to each of the lon-
oitudinal wires of the fabrie.

In explaining the operation of the machine
from the time of receiving the bobbins upon
thie needles of the shuttle until said wires
have been completely woven upon the longi-
tudinal wires of the fabric it was stated that
the initial ends of the bobbin-wires were par-
tially wrapped around the marginal longitu-

dinal wire through the operation of the ro-

tary heads 76 by a movement of the rack 85

In engagement with a pinion on the shaft |

—_—rr CE, | ——— —— e

carrying sald heads. To finish the wrap of
the mitial ends of the bobbin-wires upon the
marginal longitudinal wire, the rack 85 at the
end oppostte to that carrying the roller 86 is
provided with a projecting post 100, which
extends into the path of the shuttle and is
adapted to be engaged by the end of said
shuttie, whereby as the shuttle 1s moved
transversely of the machine through the en-
gagement of the roller 69 with the last de-
Hecting-track 101 the rack 85 is carried lon-
oitudinally, thereby rotating the shaft 72, so
as to complete the wrap of the ends of the
bobbin-wires around the marginal longitudi-
nal wire, as shown in Ifig. 25, Fig. 24 illus-
trating the initial wrap of the end of the bob-
bin-wire and FKig. 23 the bobbin-wire lying
across the longitudinal wire, as in Ifig. 18.

1o return each shuttle to the initial end of
the loom after it has passed transversely
thereol in the operation of weaving the trans-
verse wires upon the longitudinal wires, an
inclined track 102 is employed, which 1s lo-
cated at the rear of the machine and which
1s adapted to engage the antifriction-roller
69, carried by the shuitle, as the loom re-
volves and cause the shuttle to slide back
longiiudinally of the bar 12 in position to
again receive the bobbins upon the needles
thereof, the mneclined track 102, leading into
the guideway formed by the track members
68, as clearly shown in Ifie. 10. In this
manner the shuttles follow each other in suc-
cession 1n thelir travel across the machine
and 1n their return to the point of starting,
so that a number of the shuttles are always
i acilon, rendering the machine very rapid
In 1ts operaiion, especially in view of the fact
that each shuttle carries two bobbins and
sumultaneously weaves two of the transverse
strands mto the fabrie as it moves across the
longitudinal strands.

In order to hold the needle-shaft 22 from
rotating while the shuttle is passing from one
longitudinal wire to another and the bobbin-
wires are winding upon the spools on the
needles, there is employed a friction-arm
103, which 1s fulerumed at 104 upon the head
20 of the oscillatory arm 17 and provided at
one end with a coiled spring 105, which is
coniined between the end of said friction-
armr and the upper face of said head, the
opposite end of sald arm bearing upon the
collar 106 on the needle-shaft, whereby said
shati 1s held {rom rotating until 1t has
dropped into the notches 36 in the track
members 13, when the transverse member
107, carrted by said arm, will strike at its
opposite ends upon the margins of the

' notches 1 one of the track members and

raise the end of said friction-arm against the
action of the spring 105, thereby permitting
the shaft 22 torotateireely whenits pinion 91
1s brought into engagement with the rack 92.

It has been stated that in order to com-
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plete the operation of wrapping the ends or
the bobbin-wires around the marginal longi-
tudinal wires, as shown at 108 1n Hig. 25, a
movement oif the rack 85 is accomplished
through the engagement of the end of the
shuitle with the post 100 at the end of said
rack. To revurn said rack to its normal
position afier this operailon, there 1s at-
tached to the posi 109, mounted on said rack,
and which carries the roller 86, a piate 110,
having a return-bend 111, (see Iig. 4))
which lies in the groove 14 of the track mem-
ber 13 in position to be engaged by the end
of the shuitle as said shutile 1s recurned to
its initial position through the medium of the
inchned irack 102, whereby said rack 85 is
caused to slide longitudinally in 1ts suppori-
ing-way into posivion for a succeeding oper-
ation. '

It will now be understood that through the
rotation of the reel or loom the shutiles in
succession are supplied with bobbins and the
bobbin-wires woven upon the longitudinal
wires of the fabric through the operation of
the rotary needles carried by the shutties
which are moved across the transverse wires
by the guiding-tracks, which impars an inter-
mittent movement to the shuitles as they
travel from sirand to strand of the longiiu-
dinal wires, and said needles are rotated
through the actuaiton of the reciprocatory
rack-bar, making continuous the operation
of weaving the woof-wires onto the warp-
wires and applying two woof-sirands at a
single operation of each needle. |

The longitudinal wires 30 enter on the rear
side of the rotary cylinder, as shown by dot-
ted linesin Iig. 2, and the woven fabric passes
from the lower arc of said cylinder, as shown
by dotied lines 112 in said figure, said fabric
being drawn over a suitable roller 113 and
carried to a reel, (not shown,) upon which it
1s wound.

Having thus fully set forth my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a wire-fence loom, the combination
with the means for carrying the longitudinal
wires continuously into the machine, ¢f the
shuttle adapted to travel across the longitu-
dinal wires, said shuttle carrying a rotary

‘needle adapted to embrace the longitudinal

wires and provided with the means at each
end for holding a bobbkin, whereby as the nee-
dle is rotated two bobbin-wires are simulta-
neously wrapped around the longitudinal
wires as the shuttle passes across the loom.

2. In a wire-fabric loom, the combination
with the means for carrying the longitudinal
wires into the machine, of means for stmulta-
neously introducing two stay-wires, stringing
said stav-wires transversely cf the longitu-
dinal wires and simultaneously weaving the
stay-wires to the longitudinal wires as said
stay-wires are carried across the fabric.

843,299

3. In a wire-fabric loom, the combination
of the rotary cylindrical member around
which the longitudinal wires are adapted to
pass, of a rotary needle adapted to travel
across said longitudinal wires mounted upon
said rotary cylinder, said needle being adapt-
ed to embrace each of said longitudinal wires
in succession and having means for carrying
a bobbin-wire at each end, means for rotating
said needle to wind the bobbin-wires simul-

taneously onto the cross-wires as said needle
is successively presented to said wires 1n its

passage across the machine. _

4. In a wire-fabric loom, the combination
of the continuously-rotatable cylinder carry-
ing the warp-wires upon the periphery there-
of, of the shuttle mounted upon said cyln-
der and movable longitudinaliy thereor across
said warp - wires, a slotted rotary needle-
shaft carried by said shuttle, a needle at
each end of said shaft adapted to carry a bob-
bin, means for rotating said needle and for
dropping it upon and raising it from the lon-
oitudinal wires during the passage of the shut-
tle across the warp-wires.

5. In a wire-fabric loom, the combination
of the rotary cylinder carrying the longitudi-
nal wires thereon, of a shuttle movable longi-
tudinally of the cylinder across said longitudi-
nal wires, said shuttle carrying a rotary nee-
dle-shaft slotted longitudinally to receive
said longitudinal wires, a needle upon each
end of sald shaft adapted to carry a trans-
verse wire in the form of a coiled bobbin,
fixed track members in the path of said shut-
tle adapted to engage and -carry the shuttle
from strand to strand of the longitudinal
wires to present the needle thereto, means
for actuating the needle to carry it onto and
raise it from said strands, and for rotating it
to cause it to wrap the transverse wires
around the longitudinal wires in succession
as the shuttle moves across said longitudinal
wires.

6. In a wire-fabric loom, the combination
of the rotary cylinder-ike member onto
which the longitudinal wires are drawn by
the rotation therecf, a shuttie mounted upon
said eylinder member to slide longitudinally,
a slotted needle carried by the shuttle adapt-
ed to successively embrace said longitudinal
wires, said needle being adapted to carry a
bobbin-wire and wrap said bobbin-wire suc-
cessively around the longitudinal wires, and
means mdependent of said rotary member
for directing the shuttle to carry the needle
successively. to each of said longitudinal
wires as said rotary member is turning.

7. In a wire-fabric loom, the combination
of the rotary cylinder member onto which
the Iongitudinal wires are adapted to be
drawn, of a plurality of shuttles carrying ro-
tary needles adapted to weave the transverse
wires onto the longitudinal wires, means for
driving said shuttles onto the longitudinal
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wires, means for driving said shuttles and
needles a hopper ‘mdepted to contain the
transverse wires in the form of coiled bob-
bins and suspend them above the path of the
needles carried by said shuttles, and means
for automatically removing the bobbins from
the hopper and placing them in succession
upon the needles as the needle passes there-
under.

8. The combination of the rotary loom
adapted to carry the longitudinal wires
thereon, of needles adap ted to weave the
transverse wires onto the longitudinal wires
while said longitudinal wires are carried
around the loom during the rotation thereof,
said needles being ‘Ldepted to carry the trans-
verse wires in the form of bobbins, means for
actuating said needles to wrap the transverse
wires around the longitudinal wires, a hop-
per for the bobbin-wires located above the

ath of the needles at the initial end of the
Ejom means for automatically separating
the bobbins in the hopper and feeding the
bobbins successively from the lower end of
the hopper and forcing them upon the spools
of the needles in posﬂslon for weaving into the
fabric.

9. In a wire-fabric loom, the combinatic:
of the rotary cylinder ento which {he ]enel-
tudinal wires are wound, rotary needles
adapted to carry the transverse wires in the
form of bobbins and weave them upcn the
longitudinal wires, means for actuating said
needlee means for supplying bebbins to the
spocls upon said needles, and means for aute-
matically attaching the initial ends of the
bobbins to the merﬂ‘mel lengitudinal wire as
said bebbms are eerrled by “the needles into
position for weaving.

10. In a loom for w eaving wire fabric, the
combinaticn of the rotary enent which re-
celives the warp-wires, of the shuttles and
needles carried by said agent, means fcr sup-
plying the bobbins to the needles as the : agent
revclves in drawi ne the warp-wires there ecn,
and means for securing the end only of cach
of the bobbin-wires to the selvage-wire as
sald agent rotates.

11. In a machine for w eaving wire fabric,
the combination with the rotary went adapt-
ed by its movement to draw the warp-wires

therecn, of the shuttles and needles carried .

by said agent, means fer reciprcecating said

shuttles and retmana said needles, and means

for feeding the bobbin-wires to the needles as
said needles pass into cperative pgsiticn.,

12. In a machine for weaving wire fabric,
the combinaticn ¢f the rotary agent ﬂdepted
to draw the warp-wires Lhe:r'e..mJ a series of
shuttles movable transversely of said agent
acrcss the warp-wires, means for carrying > the
shuttles acress the machine and 111111*ed4ete]\*
returning them to their initial position, a ro-

needle to wind the bobbin carried there by

v

tary needle carried by each shuttle adapted
to weave the wecol-wire ento the warp-wires,
means for rotating said agent, and means for
reeiprecating the shuttles and rotating the
needles.
13. In a loom for w caving wire fabric, the
contbination with the u,tm"\ agent upen
which the warp-wires are drawn, of shuttles
upon said agent carrying a needle adapted to
recelve o warp-wire, means for actuating said

onto the warp-wires, and means carried by
the needle to held the bobbin from flirting
when the needle 1s rotated.

14. In a loom for weaving W]le fabric, the
combinaticn with the means for [eedmo the
warp-wires into the loom, of a shuttle carry-
ing a needle adapted to weave the bebbm—
wire upcn the warp-wires, and a finger upor
the needle adapted to eng eﬂe the bobbin-wire
as the needle rotates and restrain 1t from
flarting.

15. In aloom for w caving wire fabrie, the
combinaticn of the loom and means for feed-
ing the Warp-w ires into the loom, a shuttle
adapted to travel acrcss the war p-—wn es, 4 Io-
tary needle carried by said shuttle ‘Ld&])f(}d
to wrap the bobbin-wire upon the warp-
wires, a spool upen the needle adapted to re-
ceive the bobbin, and a spring-actuated de-
tent in the spocl having a prejecting shoulder
which engages the str: ands to hold the hobbin
rom Illrtmﬂ as the needle rotates.

16. In a loom for w caving w;lre fabric, the
combination with the means for feedmn the
warp-wires into the loom, of the shuttles
carrying rotary ncedles, means for feeding
coils of bobbins into the umehme and means
fcr presenting the bebbins in the path of the
needles and threading them thereon.

Tn a machine for w caving wire fabric,
‘ihe eembm aticn with the ere-ieedmn 11’*eeh—
ansim and the shuttles for weaving the wire
strands tcgether, ol the bebbm—ieedmn de-
vice comprising a hclding-tube, a movable
arm having an engaging “hook adapted to
orasp a b }bbm and by its movement present
the bebbm in the path of the needle of the
huttle.

18. In a lcom for weaving wire fabric, the
combination with the means for 1eedmfr the
warp-wires into the loom, of a shuttle carry-
ing a rctary needle, said shuttle being achpt—
ed to travel tmnsveleely ¢ the warp-wires
and weave the stay-wire thereon, a pivoted
arm 1n. which the needle is Journaled, a gear-
wheel adapted to drive said needle, also jour-
naled in said arm, and means for actuating
sald arm on its pivot and rotating said gear-
wheel. ,

19. In a wire-fabric loom, the combination
of a eylinder rotatable ebeut its axis around
which the longitudinal wires pass, means for
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introducing a stay-wire successively to the
longitudinal wires on said cylinder, and

neans ior wrapping the stay-wire sequen- |

tially arcund the longitudinal wires as said
stay-wire 1s strung transversely of the longi-
tudinal wires on said cylinder during the ro-
tation thereot. _
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In testimony whereof I sign this specifica-
tion 1n the presence or two witnesses.

GEORGE A. RAYMOND.
Witnesses:

R. B. RoBBivs,
Cmas. H. Larps.
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