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To all whom it muar concerw:

Be it known that I, VErNoN Hox1g, a citizen
of the United States, and a resident of Adrian,
in the county of Lenawee and State of Michi-

5 gan, have invented a certain new and useful

Wire-Staple Forming and Discharging Mech-

anism: and I do herebv declare the tollowmo'

to bed full, clear, and exact description of the'

invention, ‘such as will enable others skilled

1o in the art to which 1t appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the ficures of
reference marked ther eon, which form a part
of this specification.

15 My invention relates to mechamsm for use
in wire-fabric machines that is adapted to
form and clamp a staple about the intersect-
ing wires of a fabric conjointly with the weav-
Ing operation thereof.

20 The object of my invention is to nrovide a
staple forming and clamping apparatus that
IS Opela,l;wely assocmted with the. weaving
mechanism of wire-fabric machines, automa,tw
In 1ts operation, and adapted to cause a wire

25 which 1s intermittently fed thereto by any
suitable mechanism to be cut into predeter-

- mined lengths, formed into U-shaped staples,
and then cla,mped about the intersecting por-
tions of the oppositely-disposed wires of the

30 fabric as they are drawn into alinement with
sald staple-forming mechanism.

The mvention is fully described in the fol-
lowing spemhcatlon and shown in the accom-
panying drawings, in which—

35  Figure 1isa VBPthEL] elevation of my in-
vention in operative position and showing a

tform of mechanism for operating the staple-

forming mechanism and intermittently feed-
ing a wire to the same. Fig. 2 is a detail

40 elevation of a portion of the wire feed and
cutting mechanism. Fig. 3 is a detail eleva-
tion taken on the dotted lines v # 1n Fig. 1
and looking in the direction of the arrow.
Fig. 4 1s an elevation of the staple-forming

45 mechdmsm looking in the direction of the
arrow A in Kig. 5 and showing the staple-
pressing block removed, Fig. 5 is a cross-
section taken on the dotted line 2 z in Fig. 4.
Fig. 6 1s an end view of the staple-pressing

50 block. Fig. 7 1s a perspective view of said
block. Fi*cI 8 1s a longitudinal sectional view
of the staple tormlnﬁ' mechanism, taken on

the dotted line #' 2/ in Fig. 5 and showing

the end die removed; and Fw‘ 9 1s an end ele—

vation of a wire-fabric - weaving machine, 33
showing the relative positions of the staple—

‘formmo' parts with respect to the fabric be—

Ing woven,
Reterrmw to the drawings, 1 represents a

portion of the frame of a loom provided with 60
a horizontal bed 1 on its upper portion.
Mounted on said bed 1" are a stationary block
2, In which the staple-forming parts of my
invention are located, a lono'ltudmally slid-
ing table 3, carrying a die 3’ for coacting 653
with a die 2’ on said block 2, and a second lon-
gitudinally-sliding table 4, which i 1s disposed
at the opposite end of the block 2 to that of
the table 3 and adapted when moved to op-
erate mechanism for forming and clamping 70

| the staples to the alining intersecting portions

of the fabric bheing woven, as her‘emdttel de-
seribed.

The block 2 has a. centrally-disposed longi-
tudinal bore or opening 5 extending there- 75
through, (shown in Fig. 8,) in which are suit-
ably mounted the 10n¢1tudmally abutting
plungers 6 and 7, which are for the pu rposes,
respectively, of formmtr the staple-wire and
then clamping it about the fabric. The plun- 8o
ger 6 has a recess 6', provided on the inner
side of its forward end in alinement with the
diawonallv—disposed transverse slot or wire-
feed opening 8 in said block, thus enabling
the wire 9 from which the c=taELplte is formed 35
to be passed between the contiguous faces of
sald plungers as it is fed to said opening 8
preparatory to 1ts being bent in the desired
form. A lug or pin 10 is secured to the end
of the plunger 6 and projects into the recess go
6, as shown in Figs. 5 and 8, in position to
centrally engage the staple-wire 9after it has
been fed through the feed-opening 8 and cause
the same to be drawn within the longitudinal
opening 5 and formed into a U-shaped staple 95
by a receding movement of the plunger 6.
The outer end of the plunger 6 is bent at an
angle to the body portion thereof and con-
nected with the table 4, from which it re-

ceives 1ts rearward movement, by means of 1oo

the dog 12, which is fulcrumed to a boss 13
on sald table and loosely engages the bent end

of said plunﬂ'el
The dog 12 is automatically tripped from

| engagement with the end of the plunger 6 at 105

a predetermined point in the receding move-
ment thereof by means of the free arm 12/
thereof coming in contact with an alining sta-
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tionary finger 14, thereby permitting sald
plunger, which is actuated by the contraction-
spring 14’, to return to its normal position,
as shown in the drawings. _

The plunger 7, which is slightly wider than
the plunger 6 to enable it to support the sta-
ple being formed during the receding move-
ment of said latter plunger, has its outer end
rigidly connected to the end of the table 4 in
any suitable manner and is adapted to have a

simultaneous receding movement with that of

the plunger 6. The rearward movement of
the table 4 and plunger 7 continue a suflicient
distance after the release of the plunger 6, as
above described, to permit the staple so
formed, which remains in a stationary posi-
tion after the release of the plunger 6, to be
forced down in front of the concaved end of
the plunger 7. On the return movent of the
plunger 7 the staple is discharged through an
alining opening in the die 2’ and clamped
about the portion of the fabric held between
the coacting faces of the dies 2" and 3'.

- In order to cause the staple to be forced
down in frontof the plunger 7 after the lat-
ter has receded a sufficient distance for that
purpose, I provide a spring-pressed block 15,
whichis mounted ina suitable socket or open-
ing 16, provided above the plungers 6 and 7
in the forward portion of the block 2 for its
reception. The block 15 is provided with the
transverse recess 17, which is adapted to fit

over the transverse rib 17/ in the socket 16

and be held securely in place thereby, and
with the longitudinal recess 18, through which
the plunger 6 is adapted to pass, the sides of
said recess extending down on.either side of
said plunger and resting upon the plunger 7.
The block 15 is yieldingly retained within the
socket 16 by means of a spring 19, which 1is
bolted or otherwise suitably secured to the
block 2. The lower rear edges of the trans-
verse recess 17 are rounded, as shown at 15',
to permit the contacting portion of -the wire
9 to be forced under. the legs of sald block

and raise the same as the plunger 6 recedes.

Having thus described the parts more par-

ticularly shown in Figs. 4, 5, 6, 7, and 8, 1n |

which the principal featuresof my invention
reside, I will now describe the mechanism
which I haveshown forintermittently feeding

the wire 9 to such parts, cutting the same
into sections from which the staples are
formed, and imparting the requisite movement

to the tables 3 and 4.
Suitably mounted in a portion of the frame

1 below the bed 1’ is a transverse shaft 20,

6o

65 employed for communicating a reciprocatory

whichis driven by any suitable power and has
keyed thereon a spur-gear 21. '
meshes on either side thereof with the pinions
22. which are mounted on studs 22" and adapt-
ed to communicate motion from said former
oear to the gears 23, which latter are keyed
to the counter-shafts 23'. Eccentrics 24 are

The gear 21

|
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movement to the tables 3 and 4 from the
shafts 23" and are connected with said tables
through the medium of the eccentric-rods 24’
and the links 25, the said links pivotally con-
necting the rods 24’ with a boss 26 at _either
ond of the bed 1’ and with the associated table,

| 50 that as the eccentrics revolve the rods 24’

will be forced upward from the positions
shown, thereby causing the tables 3 and 4 to
have a receding movement from the block 2.

Mounted in the frame 1 above the horizon-
tal plane of the shaft 20 is a rock-shaft 27,
which has an arm 28 keyed to the portion
thereof disposed under the bed 1’ and is caused
to receive its rocking movement from the re-

“ciprocatory movement of the table4 by reason

70

75

30

of the rod 29 pivotally connecting said arm

and table, as shown in Fig. 1. On theend ot
the shaft 27, projecting on one side of the
frame 1, is keyed an arm 30, and loosely
mounted thereon are the peripherally-grooved
wire- feed wheel 31 and rigidly - connected

ratchet 82, which latter has its teeth engaged

by a pawl 32/, carried by said arm 30 and
caused to be rotated a predetermined distance
at each forward movement of the table 4.
A cormpanion feed-wheel 33 1is loosely
mounted on a stud 33, projecting from the
face of the vertically-disposed lever 34, which
latter is fulerumed at 35 to the bracket 35,
secured to the frame 1, as shown in Ig. 2.

The feed-wheel 38 is normally held in contact

with the face of the companion feed-wheel 31
and interposed feed- wire 9 by means of an
expansion -spring 36, which is retained be-
tween a projecting lug (shown by dotted lines
on the frame 1) and the lower end of the lever
34. A proper length of wire 9 is caused to
be intermittently fed to the staple-forming
parts by reason of the upwardly-projecting
arm of thelever 34 being engaged by the but-
ton 37 on the rod 38 at a predetermined point

in the movement of the plungers 6 and T,

thereby causing the lever to be oscillated on

“its fulerum and the feed-wheel 33 drawn out

of engagement with the companion wheel 31
as soon as the required length of wire has

been fed to the opening 8, as shown in the

drawings. The rod 38 has one end pivotally
connected to the arm 30 of the shaft 27, from
which it receives its motion, and its other end
pivoted to the cross-head 39, which recipro-
cates within the ways 40, secured to the
frame 1. o

The course of the wire 9 as it is fed to the
block 2 is guided by the apertured boss 41 and
spool 42, the latter having 1ts upper end pro-
vided with a hardened cutting edge, against
which the end of the knife 43 operates. The
knife 48 is bolted to the end of the table 4, as
shown in Fig. 1, and is of sufficient length to
adaptitsend to passover theapertures through
the spool 42 and sever the wire just prior to
the limit of the forward movement of said
table, as shown in Figs. 1 and 2.
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Fig. 9of thedrawingsshowsthe staple form-
ing and discharging parts in position on the
table 1° of a wire-fabric machine to staple and
secure the stay-wires 44 to the warp-wires 45
of a fabric as the former are intermittently

dropped 1nto position between the coacting
faces of the dies 2" and 3’ of the block 2 and

- movable table 3, respectively, of the staple-
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forming mechanism. The formed fabric is

intermittently wound by any suitable mech-

anism upon a reel 46, which is mounted in the
upper part of the machine-frame. A trans-
verse strip 47 connects the tables 4 of the sev-
eral staple-forming mechanisms and is regu-

larly moved by the eccentrics 24 at either end

of the shaft 23’ to cause a reciprocal move-
ment of said tables. The tables 3, which are
mounted at the rear of the fabrie, may be
connected by a transverse strip and similarly
moved. It will thus be apparent that separate

actuating mechanism may be used for each of

the staple-forming devices, as shown in Fig.

1, or that only one actuating mechanism may

be employed, as above described.

In the operation of my invention the revolv-
ing of the eccentrics 24 causes a regularly-
tlmed reciprocatory movement of the tables
3 and 4, the former receding to permit the

fabric being woven to be passed between the

faces of the dies 2 and 3’ in order to bring
next alining intersecting portion thereof in

position to be stapled and the latter receding’

for the purpose of operating the plungers 6

and 7 to form a staple from the section of
wire which has previously been fed to the

rear of the pin 10. The plungers 6 and 7 are
caused to recede in unison until the engaged

wire-section has been drawn entirely W1th1n

the opening 5 and formed into U shape, at

which time the notched lever 12 is released

from engagement with the plunger 6 by con-
tact with the f nger 14, thereby permitting said
plunger 6, which is actuated by the spring 14,

to return toits normal position. Afterthe plun-—
ger 6 has been released the rearward movement
of the table 4 and plunger 7 continues a suffi-
cient distance to allow the staple just formed
to be forced by theaction of the spring-pressed
block 15 down in advance of the concaved end
of said plunger 7 in position to be forced out
through the discharge-opening in the die 2'.

‘On the forward movement of the table 4 the
“staple thus formed is forced through the open-

ing in the die 2" and clenched about the alin-
ing intersecting portion of the fabric, whichis
held in position between the faces of the dies2’
and 3’, and at the same time a new section of
wire is fed within the opening 8 of the block 2
to the rearof the pin 10 by reason of the pawl
32" engaging the ratchet 32 on the forward
movement of the arm 28 and rotating the feed-
wheels 31 and 38 a distance necessary to feed
the required length of wire. When the table

4 has advanced apredetermined distance, the

feed of the wire is interrupted by reason of

——r— a———

S

the button 37, carried by the rod 38, coming
in contact with the lever 834 and causing the
feed-wheel 33 to be drawn out of engagement
with the companion feed-wheel 31. The wire
9 1s severed in proper length after it has been
fed within the block 2 by means of the cut-
ting-die 43, which operates against the face
of the spool 42.

While it has been necessary in the descrip-
tion and drawings illustrating my 1nvention
to show some means for operating the staple-
forming mechanism, feeding the wire thereto,

|-and severing the same, 1t will be obvious that

numerous methods of performing these func-
tions might be devised without detracting

“from the merits of my invention, which con-

sists more particularly in the operatlve A5S80-

‘clation of a staple-forming mechanism with

the weaving parts of a wire--fabric machine,
and also that such changes in the form, pro-
portion, and minor details of construction of
the parts as fairly fall within the scope of
my invention may be made without depart-
ing from the spirit or sacrificing any of the
advantawes thereof. It is also apparent that
as many of the staple-forming machines may
be employed in a loom asthere are warp-wires
in the fabric to be woven, one being mounted
at each intersection of a warp-wire with a

woot-wire.
Having thus described my invention, what

70

75

3¢

Qo

95

I claim as new, and desire to secure by LetterS' |

Patent, 15—

1. The combination in a stapling-machine,
of a block having an opening therethrough
and a wire-feed opening transversely inter-
secting said former opening,
plunger and a staple discharging and clamp-
ing plunger mounted in sald first-mentioned
opening, means for imparting a simultane-
ously-recedmﬁ' movement to the forming and
discharging plungers a predetermmed dis-
tance and a continued receding movement of
the latter plunger to permit the formed staple
to drop in advance thereof and a returning
movement of said discharging-plunger, and
means for releasing said forming-plunger from
said former means at a predetermined point

a staple-forming

100

IOS

I10

in 1ts movement to permit a return thereof to

its normal position after having formed
staple from a section of wire previously fed

- to said wire-feed opening. |
9. The combination in a stapling-machine,.

of a stationary block having a longitudinal
bore therein, longitudinally-abutting staple-
forming and staple-discharging plungers mov-
ableinsaid bore, the former havingits forward
end recessed and formed with a wire-engaging
pin, means for causing a simultaneous move-

ment, of both plungers a predetermined dis-

tance and a continued and returning move-
ment of the discharging-plunger, and means
for releasing the forming- planger from 1ts
moving force to permit 1t to return to 1tS nor-

' mal position.

a TI§
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3. The combination in a staple-machine, of

an inclosing element, independently-movable
forming and discharging plungers disposed in
parallel planes therein, the forming-plunger
having a portion shaped to engage and draw

a section of wire into U shape within said in-

closing element, means having connection with

each of said plungers for causing a simultane-
ous movement of both a fixed distance and a

continued and returning movement of the dis-

‘charging-plunger for the purpose described,
and means for causing a release of the form-

ing-plunger from its moving force to permit
it to return to a position to receive a newly-
fed section of wire.

4. The combination in a staple-machine, of
a member having a longitudinal bore therein,
independently-movable forming and discharg-
ing élements movable in said member, the for-
mer having a portion shaped to engage and
draw a section of wire into U shape within
said member, means having connection with

each of said plungers for causing a simultane-

ous receding movement of both a fixed dis-
tance and a continued and returning move-
ment of the discharging-plunger, means for
breaking the connection between the forming-

plunger and its moving force to permit said

30

35

plunger.to return to its normal position, and
a U-shaped member having its legs normally

in engagement with the face of the discharg-

mcr-pluno'm adapted to force a formed steple
from the plane of operation of the forming-
plunger to that of the discharging-plunger
when the latter has moved from under the

staple.

40

45

50
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5. The combination in a staple-machine, of
a support, a member fixed to said support and
having a longitaodinal bore therein, a table re-
ciprocally mounted on the support at one end
of sald member, forming and discharging
plungers independently movable in the bore
of sald member and having connection at thelr
outer ends with the table, means for breaking
the connection between the forming-plunger
and the table at a fixed point 1n 1ts movement,
means for returning the forming-plunger to
its normal position when released from its
moving force, a member adapted to force a
staple into the plane of movement of the dis-
charging-plunger when said plunger has re-

ceded from under the same, and means for re-

ciprocating said table.

6. The combination in a staple-machine, of
a fixed member having a longitudinal bore
therein, a reciprocatory element mounted at
one end of said fixed member, a forming-plun-

cer and a. discharging-plunger mounted in

parallelism in said bore and capable of inde-
pendent longitudinal movement and having
connection with the reciprocatory element
means for breaking the connection between

the forming-plunger and said moving element

at a fixed point in its movement whereby the

804,404

discharging - plunger is permiftted to recede

moving the staple in advance of said latter
plunﬁ‘er in position to be discharged on 1fs
forward movement.

7. The combination in a staple-machine, of
a fixed member havinga portion bored,astaple-

forming plunger having a portion shaped to -
engage and draw a wire into U shape within

sald fixed member, a discharging-plunger 1n-
dependently movable in a plane parallel to
that of the forming-plunger, amoving element
having connection with the outer ends of said
plungers, means for causing a release of the
forming-plunger prior to the limit of rear-
ward movement of the discharging-plunger,
means for causing a return of the forming-

“plunger when releaeed means for moving a

formed staple in advance of the d1schergmo*—

plunger, and mechanism operated by said

moving element for causing an intermittent
feed of the staple-wire to said fixed member.

- from under the formed staple, and means for

3

3. A staple-machine comprising a fixed

member having a longitudinal -bore therein,
a staple-forming and a staple-discharging
plunger mounted in said bore in parallel jux-
taposition, a reciprocatory element having

rigid connection with the outer end of the dis-
eha,wmcr-plunger, a dog mounted on said ele-
ment for engaging end imparting movement
to the formmg-plunget, means for releasing

' the dog from engagement with the forming-

phmo*er' at a ﬁxed point in i1ts movement,
means for causing a return-of the formmcf—
plunger when releesed to 1ts normal position,
and means for moving a formed staple from
the plane of one pluncrer to that of the other.

9. The combination in a staple-mechme of
a stationary member having a wire-feed open-
ing therein, a staple-forming plunger operat-

ing in sald member and adapted to be normally

retained in one position, a second plunger
operating 1n parallelism with said first plunger
and adapted to discharge from said member
the staples formed by said first plunger, means
for moving the staples in advance of sald sec-
ond plunger after being formed, mechanism
for feeding a wire to said opening and severing
the same, means for moving sald plungers as
required, means for releasing the forming-
plunger from said moving means at a prede-
termined point in its movement, and means
for actuating the forming-plunger to return
to its normal position.

10. In a staple-forming machine, a station-
ary member having a wire-feed opening there-
in, a plunger mounted in said member in a
plene Intersecting sald opening and having a
portion shaped to receive and engage a wire
fed to said opening and form 1t into U shape,
a second plunger mounted in parallelism with

said first plunger, a spring - pressed block

mounted in said member and adapted to move

| g staple, when formed, in advance of sald sec-
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ond planger in position to be discharged from
sald member, an element having connection
with sald plungers for imparting movement
thereto, means for breaking the connection
between said element and forming-plunger at
a predetermined point in their rearward move-
ment whereby the movement of the second
plunger is continued to recede from under the
formed staple and to discharge the same, and

means for causing a return of the forming- 1o
plunger to its. normal position. | _
In testimony whereof I have hereunto

‘signed my name to thisspecification in the pres-

ence of two subscribing witnesses.
VERNON HOXIE.
Witnesses: ' )
Arcuie K. PALMER,
W. H. BuryHAM. .
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