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Lo all whom it mdy concern:
Beitknownthatl, GRORGE L. HOXIE, a citi-

zen of the United States, residing at Adrian,

in the county of Lenawee, State of Michigan,
have invented certain new and useful Im-
provements in Machines for Forming Wire

Fabrics; and Idodeclare the following to be

a full, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and |

use the same, referénce being had to the ac-
companying drawings, and to the letters of

reference marked thereon, which form a part

of this specification.

This invention relates to machines for weav- |

ing wire fabries; and it consists in the con-
struction and arrangement of parts herein-
after fully set forth, and pointed out particu-
larly in the claims.

The object of the invention is to provide
means for automatically carrying the warp or

longitudinal wires of the fabric through the
machine and placing the woof or cross wires
thereon at proper intervals, severing said
cross-wires, and uniting the woof-wires to the
warp-wires at their points of junction by

means of tying-staples which are clenched

around said intersecting wires, enabling one
or more rows of said staples to be secured to
the intersecting wires across the entire width
of the fabric by a single operation. This ob-
Ject 18 attained by the mechanism illustrated
in the accompanying drawings, in which—
Figure 1isan end elevation of the machine
embodying my invention. Fig. 2 is a plan
view of said machine. Fig. 3isa side eleva-
tion looking from the left of Figs. 1 and 2.
Fig. 4 is a view, partly in section, of a clutch
device employed in the operation of the ma-
chine. Fig. 5 is a sectional view on line 5 5
of Fig. 4. Fig. 6 is a sectional view on line
6 6 of Kig. 5. Fig. 7 is a plan view of the
mechanism for feeding the woof-wires into
the machine. Fig. 8is a vertical transverse

section through the central portion of the ma- |

chine, showing the upper and lower cross-
heads adapted to reciprocate vertically the
stationary cross-beam interposed between
sald cross-heads and the inclines adapted to

paths of the reciprocatory plungers. Fig. 9

18 a like sectional view, somewhat enlarged,;

of a portion only of the machine, showing
more clearly the construetion of said parts in
detail, as well as their relative position. Fig.
10 18 a sectional view through the dies with
theirfacestogether, showing thecrossed wires
between them and the tying-staple forced
around said intersecting wires by the verti-
cally-movable plunger. |
Referring to the letters of reference, A des-

“ignates the main frame of the machine, which

may be of any suitable construction to sup-
port the operative mechanism. Crossing be-
tween the opposite sides of the main frame
Is a rigid beam B, which is preferably hollow
and rectangularin cross-section. This beam
not only serves to firmly unite the sides of the
machine, but carries as well a portion of the
operative mechanism.

Extending transversely between the sides
of the machine and adapted to move verti-
cally in suitable ways therein is the upper
cross-head C. This upper cross-head C is
adapted to be driven by means of eccentrics

feed the tying-staples downwardly into the so

.85

bo

05

75

C’, whose straps C'’ are pivoted at o to said

~eross-head. Said eceentries C' are mounted

upon the shaft D, journaled in the upper por-
tion of the frame and adapted to be driven
through the medium of the gear-wheel D'.
D" designates the lower cross-head, adapt-
ed to move vertically in suitable ways in the
frame of the machine and having upon its
under face near each end a bearing-plate ¢/,
against which the cams K that operate said
cross-head bear, said cams being mounted on
the lower transverse shaft E', journaled in

‘the frame of the machine and adapted to be

driven through the medium of the gear-wheel
E"”, mounted on said shaft and meshing with
a pinion F on a stub-shaft F', adapted to be

driven by the pulley F" through the medium

of a suitable clutech mechanism G.

This machine is designed to secure two
woof-wires to the warp-wires by a single op-
eration, and the movable cross-heads and
cross - beam are provided on opposite sides

| with duplicates of the same operative parts.
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In describing the construction and operation ! ric formed by uniting the longitudinal and

of said parts, therefore, reference will only
be had to one series or set.

The lower cross-head D" is provided with a
ledge O, nupon which rests a series of blocks
b', supporting the lower dies 0”. (Shown
more clearly in Ifig. 10.) These blocks are

secured in place by bolts ¢, which pass into

sald blocks from the cross-head, the heads of
said bolts lying in a T-shaped channel ¢/,
(see Fig. 9,) whereby said blocks and dies are
made laterally adjustable.

The cross-beam I3 carries a series of guides
G', comprising two opposed plates with a
guldeway between them adapted to receive a
vertically -movable plunger. These guides
are secured In place to the cross-beam by
bolts d, passing therethrough from said beam,
the heads of said bolts being confined in the
T-shaped slots d'in the cross-beam, whereby
sald guides are made adjustable laterally, so
that they at all times may be made to regis-
ter with the dies 0" below. Attached to the

under faces of the blocks forming the guides

G'1is a series of npper dies¢’. These dies are
adapted to register with the lower dies 0",
each of the upper dies having a vertical chan-
nel f therethrough which registers with the
gunideway in the gunides G'.

To the upper cross-head Cis attached a se-
ries of head-blocks G, having channels there-

in in which the upper ends of the plungers

H are adapted to lie, said plungers being se-
curelyclamped in said head-blocks by a num-
ber of outer plates d'’, which are drawn firmly
against said plungers by means of the bolts
e, which project from said cross-head and
pass through said head-blocks and plates.
The heads of the bolts eliein a T-shaped way
e’ in sald cross-head, whereby provision is
made forthelateral adjustment of said head-
blocks, so that said-plungers II maybe made
to register perfectly with the ways in the
guides G, in which their lower ends are con-
fined and adapted to reciprocate vertically.
Screwing into the head-blocks against the up-
per ends of said plungers are the set-serews
a", by means of which the length of said plun-
oers may be regulated, so as to extend their
lower endsinto proper relation with the lower
die to perform the work required. |

The warp-wires f' of the fabric pass lon-
gitudinally through the machine, being fed
from suitable reels (not shown) and caused to
pass between the upperand lower dies. The
woof orcross wires " of the fabric are fedinto
the machine from the side thereof at right
angles to the warp-wires and are so positioned
as to cross said warp-wires between the op-
posed faces of the dies, which are channeled
at right angles to receive said crossed wires,
as clearly shown in Fig. 10, while said dies
are provided in their opposed faces with suit-
able concavities ¢, wherein the legs of the
tying-staple are directed around said strands
of wire to unite them at their juncture in a
manner well understood in the art.

transverse strands of wire by the tying-sta-
ples is passed rearwardly through the ma-
chine and wound upon the reel H' at the tail
thereof, which is driven by suitable gearing
to wind the woven fabric thereon.

The lateral or cross wires ' are fed into
the machine twostrands at a time, so that two
of said cross-strands are attached tothe lon-
gitudinal wires by asingle operation. Asthe
mechanism for feeding the two cross-strands
at a time 18 merely a duplication of parts a
description of the operation of feeding one
strand will suflice for both.
cross wire is fed from a continuous reel of
wire, as shown by dotted lines H" in Fig. 1,
sald wire being passed around a grooved feed-
wheel I, with which it is firmly held in con-
tact by means of an idle roller ¢’ in the end
of a weighted lever ¢". The wire 7," after
passing around the feed-wheel I, passes be-
tween the feed-rollers /i i/, which are mount-
ed upon separate shafts geared together by
the meshing pinions /i"". The end of the cross-
wire after passing through the feed-rollers is
directed into the slotted opening 2 in the
cuide - plates 72/, which are secured to the
blocks b, carrying the lower dies, whereby
said transverse wire 1s strung across the lon-
gitudinal wires adjacent to the face of the
lower dies 0", across which the longitudinal
wires extend at right angles to said lateral
wire, When a properlength of wire to form
the c¢ross-wire has been fed into the machine,
sald wire 1s severed by any suitable means
(not shown) during the operation of uniting
it to the longitudinal wires, so that after the
formed fabric has been carried out of the
way another strand may be fed across the
machine to form the succeeding transverse
wire of the fabrie, and so on as the fabric is
formed the strands are successively fed across
the machine and united to the longitudinal
wires. After the operation of attaching the
cross-wire to the longitudinal wires by fore-
ing the staples around said wires through the
action of the plungers H the lower cross-
head D" descends, carrying downward the
lower dies 6" and causing the cross-wire to
pass out of the open slots 2 in the guide-plates
v, the springs 2/, covering the open slots in
said guide-plates, permitting the cross-wire
to slip past them out of said slots as the lower
cross-head moves downward, said springs,
however, serving to prevent the cross-wire
escaping from said slotted openings when be-
ing fed into the machine.

As before stated, the upper cross-head Cis
actunated through the medium of eccentrics
C’ upon the upper shaft D, said shaft being
driven through the medium of gear D'. This
aear D' is loose upon said shaft and is con-
fined between two fixed collars thereon. One

of said collars I' is provided with a circum-
ferential channel 7, crossing which is a spring-
actuated pin 7', which extends through said
Thefab- | collar and is adapted to enter an aperturein
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the hub of the gear D', whereby said gear is |

made fast to said collar and caused to drive
the shaft D while in said position.
in the side of said pin 5’ is a way 4, having a
beveled side, which is adapted to be engaged
by the beveled point £ on the upper end of
the vertical bar I", which projects into the
way j, so that as said collar is revolved said
pin is engaged by the upper end of said bar
and withdrawn from the hub of the gear-
wheel, thereby disconnecting the gear from
sald collar and stopping the rotation of the
shaft D. As the end of the bar I" is with-
drawn from the path of the pin j’ the spring
k' forces said pin inward, so that when the ro-

tation of said gear again brings the aperture

in its hub in line with the pin j' said pin will
enter said aperture and again lock the gear
to sa1d collar and rotate the shaft.
is made for withdrawing the end of the bar 1"
from the path of said pin 4’ to regulate or
time the intermittent rotation of the shaft D,
as and for the purpose hereinafter stated.
The gear D’ is driven through the medium of
a pinion J, carried upon a shaft J', upon
which is a loosely-mounted pulley J”, which
18 driven continuously from any suitable

source of power and is adapted to drive the

shaft J', when desired, by a suitable clutch
mechanism L, operated by a hand-lever I in
a manner well understood in the art. -

In the operation of this machine when the
cross-wires have been fed into place across
the longitudinal wires and between the dies

the operation of the cams E will raise the

lower cross-head, carrying upward the lower
dies, 80 as to bring them in contact with the

upper dies with the wires of the fabric crossed

between them. The high points of the cams
E being concentric with the shaft E' for a
portion of their are, said cams hold the lower
cross-head in this raised position while the
upper cross- head is descending with the
plungers H, so that said plungers are caused
to descend while the dies are held in contact

and drive the staples &/, which are fed down
sauitable inclines M into the path of said

plungers astride said intersecting strands of
wire within said dies and clench said staples
around said strands to firmly unite them at
their point of crossing.
the plungers and the clenching of the staples
around the wires within the dies the lower
points m of the cams E permit said cross-head
D" to drop quickly out of the way, so that
the cross-wires may be again fed into the ma-
chine and the longitudinal wires moved along
in position for a succeeding operation.
time the movement of the upper cross-head

so that its plungers H will be caused to de-

scend while the lower cross-head is holding
the dies together, the vertical bar I" is pro-
vided at its lower end with a roller m’, which
is adapted to ride on the periphery of a cam-
ring m”’, (see Figs. 1 and 3,) which is fast to
the shaft E'. Said cam-ring is provided in
its periphery with a depression n, (see dotted

Hormed .

Provision

After the descent of

To

lines in Fig. 3,) into which said roller is
adapted to drop, so as to withdraw the upper
end k of the vertical bar1” from engagement
with the slotted pin 7 in the groove of the col-
lar I', when said pin will immediately lock
sald collar to the gear-wheel D' and drive the
shaft D to actuate the upper cross-head, as
described. After releasing the pin 4’ the
roller m' rides out of the depression in the
cam m'', thereby projecting the upper end of
the bar I" into the slot 4 in the collar I, so

 that upon the completion of the revolution

of said collar the upper end of the rod I”
again encounters said pin and disengages it
from the hub of the gear-wheel D’, thereby
arresting the rotation of the shaft D ata time
when the cross-head C is raised, in whieh po-
sition sald cross-head remains until the bar
I'" again releases the pin 7. _

To provide for feeding the eross-wire into

the machine at proper intervals, the feed-
‘rollers are driven through the medium of a

cluteh mechanism consisting of the pivoted
arms 7', carrying the friction-shoes, (not
shown,) adapted to engage the rim of the pul-
ley L”, mounted loosely upon the shaft M/,

carrying the feed-rollers 7/, said-arms»’ being

pivoted to the collar M”, splined upon said
shaft,whereby by sliding said collar upon said

shaft the clutch mechanism is thrown into
and out of gear in a manner well understood
1n the. art.

The pulley L. is driven continu-
ously, but is only made to drive the shaft M’

Rt}

75

80
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through the operation of said c¢lutch mechan-

ism, |

N designates a bell-crank lever having at
one end a yoke which embraces said collar
M" and is provided with pins which lie in the
peripheral channel o of said collar, (see Fig.
7,) the opposite end of said lever being piv-
oted to a rod o', whose opposite end is pivoted
to one end of an angle-levero”’. This angle-
lever 0" isin turn pivoted at its angle p to an

Uinclined bar N', depending from an arm 9/,

pivoted to the frame, said bar being sup-
ported at its lower end in a guide p'’ and car-
rying a roller ¢, adapted to bear against the
face of a disk N”, secured to the end of the
shaft E'. 1In the face of said disk N" is a de-
pression ¢', into which said roller g is adapt-
ed to drop. Projecting from the face of the
wheel I is a pin ¢/, which extends into the
path of the angle-lever 0'. Attached to said
angle-lever and to the frame of the machine
18 a retracting-spring . It will now be un-
derstood that while the roller ¢ is bearing
against the face of the disk N the end of the
angle-lever o'’ will be engaged by the pin ¢"
on the wheel I as said wheel revolves and
will be actuated to draw upon the rod o’ to
operate the bell-crank lever N and slide the
collar M" to disengage the clutch mechanism
from the pulley L, thereby stopping the op-
eration of the feed-rollers and arresting the
feeding of the cross-wire into the machine.
As the shaft E' revolves, the roller g upon
the bar N’ encounters the depression ¢’ in the
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“longitudinally and withdrawing the end of
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the angle-lever o', pivoted thereon, from the
path of the pin ¢/, carried by the wheel I,
thereby releasing said lever and permitting
the spring » to throw the upper end thereof
inwardly and operate the bell-crank lever N
through the rod o’ to throw the clutch mech-
anism into gear, thereby driving the shaft J’
and turning the feed-rollers so as to feed the
cross-wire £ into the machine. As the wire

is carried into the machine by the feed-roll-

ers 1t is drawn over the feed-wheel I. It will
be understood that immediately the end of
the angle- level o' is withdrawn from the path
of the pin ¢” the roller ¢ rides out of the de-
pression in the disk N", thereby moving the
bar N' longitudinally to carry the end of the

a,nn'le lever o again into the path of the pin

"on the gear-wheel, so that when a suffi-
cient lenﬂ'th of wire has been fed into the ma-

wire sa,id pin ¢" will again engage the angle-
lever o' and operate it to disengage the cluteh
from the drive-pulley 1. and stop the feed-
rollers, thereby arresting the feeding of the

- ¢ross-wire into the machine until said wire
has been severed and attached to the series

of cross-wires and the fabric has been carried
along to a position to receive a succeeding
strand of said cross-wire, at which point the
roller g drops into the depression in the disk
N", relieving the angle-lever from engage-

ment with the pin of the gear-wheel and again .

starting the feeding mechanism.

- It will now be understood that by the oper-
ation of this machine the cross-wires are fed

into the machine from a continuous reel of
wire, severed when a proper length of wire
has been fed therein, and secured to the lon-
gitudinal wires at the point of crossing of

sald wires by the tying-staples through the

operation of the dies and plungers, when the
fabric is carried along and wound upon the
reel, said fabric being moved through the ma-
chine such distance as to properly space the
succeeding cross-wires from those previously
attached, the operation of the various parts
of the machine being so timed with respect
to one another that their several fuctions are

performed in harmony and with punctillious

exactness. DBy means of the adjustability of
thedies and the plungers and their guideways
the longitudinal wires may be arranged any
desired distance apart, so that in the weav-
ing of wire fences the longitudinal wires may
be spaced to meet any requirement in that
respect, while the feeding of the cross-wires
into the machine from a continuous reel of
wire and the severing and attaching of said
cross-wires to the longitudinal wires in the
manner described greatly facilitates the man-
ufacture of the fabric and obviates any un-
due waste of material.

At the rear of the machine and journaled at

641,690

‘disk N and is caused to enter said depres- | 0,_between which the wire fabric is adapted

to pass before being wound upon the reel /'
These reels are composed of longitudinal bars

t, mounted in the heads of thereelsand so ar-

ranged as to form open spaces between them.
The reels are geared together by the gearing
PP and are so set as to eause the bars of said

‘reel to mesh as they revolve, whereby a slight
crimping of the longitudinal wires of the fab- -

ric is caused as the wire passes between said

reels, the purpose of which is to provide for

longitudinal elasticity in the fabric, espe-
cially where it is designed to be used for fence
purposes. '

Having thus fally set forth thisinvention,

‘what I claim is—~

1. Ina machine for forming wire fabric,the
combination with the main frame, the mov-
able cross-head carrying one member of the
dies, the fixed cross-beam carrying the other

~member of the dies, means for feeding the

cross-wireinto the machine between said dies

and across the longitudinal wires of the fab-

ric, and the reciprocal plungers standing in
iine with said dies adapted to drive the tying-
staples around the inter secbmrr strands of
wire within said dies.

2. In amachine for forming wire fabrie,the
combination with the main frame, the verti-
cally-movable cross-head carrying the lower
dies, the fixed cross-beam carrying the upper
dles, a serles of guides.upon said cross-beam
in line with said dies, the upper cross-head
adapted to move vertically, the plungers car-
ried by said upper cross-head supported in
the guidewaysin the cross-beam in line with
sald dies,and means for actuatmﬂ said cross-
heads.

3. In a machine for forming wire fabrie, the

combination with the main frame, the verti-
cally-movable cross-head carrying the lower
dies, the fixed eross-beam carrying the upper
dies, a series of guides upon said cross-beam
in line with gsaid dies, the upper cross-head
adapted to move vertically, the plungers car-
ried by said upper cross-head supported 1n
the guideways in the cross-beam in line with
sald dies, means for feeding the cross-wire in-
termittently into the machine between the
faces of said dies and across the longitudinal
wires, and means for actuating said cross-

| heads.

4. In a wire-fabri¢c machine, the combina-
tion with the main frame, the vertically-mov-
able cross-head, the laterally-adjustable dies
mounted on said cross-head, the cross-beam,
the laterally-adjustable guides mounted on
said cross-beam, the upper cross-head adapted
to move vertically, laterally-adjustable head-
blocks mounted on said upper eross-head, and
vertical plungers carried by said head-blocks
and adapted to reciprocate in said guides.

5. In a wire-fabric machine, the combina-
tion with the main frame, the lower cross-head
adapted to move vertically, the dies carried
by sald cross-head,the uppercross-head adapt-

their ends in the frame thereof are two reels | ed tomove vertically, the plungers carried by
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sald upper cross-—héa,d, the upper dies mount- |

ed on the frame in line with the lower dies,
guldestodirectsaid plungersinline with said
dies, the lowershaft having cams adapted to
actuate the lower cross-head, an upper shaft
having eccentrics adapted to actuate the up-
per cross-head, and means connecting the up-
per shaft with the lower shaft to impart an
intermittent movement to said upper shaft.

6. In a wire-fabric machine, the combina-

tion with the main frame, the movable ¢ross-

heads carrying the dies and plungers, said
cross-headshavinganintermittent movement,
means for feeding the longitudinal wires
through the machine over said dies, mechan-
ism for feeding the eross-wire into the ma-
chine adjacent to said dies and over the lon-
gitudinal wires, the lower shaft for actuating
the lower cross-head, and means connected
with said shaft forimparting an intermittent
movement to the mechanism for feeding the
Cross-wire.

7. In a machine for weaving wire fabric,
the combination with the main frame of the
machine, means for feeding the longitudinal
wires through said machine, means for inter-
mittently feeding the woof-wires into the ma-

chine across said longitudinal wires, dies for
embracing said wires at their junction, said
dies having direct channels in their opposed
faces, and means for forcing a tying-staple

around said wires within said dies at the

point of crossing of said wires.
3. In a machine for the purpose set forth,

the combination with the main frame, mov-

able dies adapted to receive the wires and

‘tying-staples, means for feeding the longitu-

dinal wires intermiftently through the ma-
chine, a drive-shaft for actuating said mov-
able dies, vertically-movable plungers in line
with said dies, mechanism for feeding the
cross-wire into the machine in line with said
dies and plungers, means for feeding staples
astride of the crossed wires within said dies,
and means connected with said drive-shaft
for imparting an intermittent movement to
the mechanism for feeding the cross-wires.
In testimony whereof I sign this specifica-
tion.in the presence of two witnesses.

GEORGE L. HOXIE.

Witnesses:

DoORIS VAN DORAN,
L.OoUISE LADD,
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