No. 804,408.

PATENTED NOV. 14, 1905.

V. HOXIE.
WIRE STAPLE FORMING AND DISCHARGING MECHANISM.

APPLICATION YILED YEB, 3, 1806,

2 SHEETS—SHEET 1,

WITNESSES:

o
-
-
N -
L1}
-
=

it 2 it




No. 804,403,

PATENTED NOV. 14, 1908.

V. HOXIE.
WIRE STAPLE FORMING AND DISCHARGING MECHANISM.

APPLIOATION FILED TEB, 3, 1905,
- 2 SHEETS—SHEET 4.

WITNESSES: - INVENTOR.

CO NG . Povous Bevorc




IO

20

30

UNITED STATES PATENT OFFICE.

VERNON HOXIE, OF ADRIAN, MICHIGAN,
FENCE COMPANY, OF ADRIAN,

MICHIGAN.

ASSIGNOR TO LAMB WIRE
MICHIGAN, A CORPORATION OF

WIRE-STAPLE FORMING AND DISCHARGING MECHANISM.

No. 804,408.

Specification of Letters Patent.

Application filed Febrnary 3, 1905, Serial No, 244,070,

Lo all whom it muay concerw:
Beit known that I, VErNoN HoXIE, acitizen |

of the United States, and a resident of Adrian,
in the county of Lenawee and State of Michi-

oan, have invented certain new and useful Im- |

provements in Wire-Staple Forming and Dis-
charging Mechanism; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such aswill enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawings, and to the fig-
ures of reference marked thereon, which form
a part of this specification. -
My invention relates to Improvements 1n
mechanism for forming a staple from a sec-
tion of wire intermittently fed thereto and
discharging and clamping the same about por-
tions of a fabric or other object that may be
disposed in advance thereof and in the path of
movement of the discharging-plunger; and it
has for one of its objects to simplify and im-

- prove upon the construction and operation of

apparatus of this class by the arrangement
and combination of the parts,as heremafter de-
scribed. -

A further object of my invention is the pro-
vision, in combination with the staple forming
and dlgcharﬂ'mo* parts, of a magazine adapted
to hold a plurahty of cut sections of wire, one
of which sections is disposed at all times dur-
ing the operation of the machine in position

to be engaged and formed into a staple by the
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forming element thereof, thereby effecting a
more positive and efficient operation of the
apparatus. |

The arrangement, operation, and construc-
tion of the parts of the invention are fully de-
scribed in the following %peclﬁcatmn and
shown in the accompanying drawings, 1in
which-— |

Figure 11s a side elevation of my improved
mechanism and associated operating means
with the supporting-frame shown 1n vertical
section. Fig. 2 1s:a front elevation of the
mechanism forming the subject-matter of my
present application with the central portions
of the wire-sections disposed in the magazine
broken away. Fig. 3 is a vertical longitudi-
nal section of the holder, magazine, and pres-
sure-plate, taken on the dotted line # z 1n Kig.

92, with the staple forming and discharging

elements shown in full and 1n positian to en-

gage and draw a wire-section within the form-
ing part of the holder; and Fig. 4 is a view
lookmc-‘ in the dlrectlon of the arrow in Fig. 3
with the magazine and pressure-plate removed.

Referring to the drawings, 1 represents a

portion of the frame by which my invention
may oe supported. Mounted on the upper

“horizontal portion 1" of this frame are the
fixed block or holder 2, in which the staple

forming and discharging parts are located,
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and the longitudinally-movable tables 3 and -

4, which are disposed at opposite ends of the

‘block or holder 2 and guided 1n their recipro-

catory movements by suitable leaders 38* and
4*, respectively, that are bolted to the frame

portion 1%

05

The block or holder 2 has the forward por--

tion of its upper surface formed on a plane at
which it 1sdesired to discharge a staple there-
from and 1s centrally provided with the ver-
tical longitudinal bore 5, which severs the
holder into two parallel parts, except for the
lower connected portion 2%, as shown in Fig.
3. A plunger 6 is mounted in the upper por-
tion of the bore 5 in a plane parallel to that
of the upper surface of the holder and is

gulded In 1ts reciprocatory movement by

reason of a rib 7 being formed in alining po-
sition on each wall of the bored portion 5 and
fitting within a corresponding groove 8,
formed longitudinal in each side of said plun-
ger. Pm]ectmo' rigidly from the forward
end of the plunger 6 is a staple- discharging
tongue 6% which is of a width subqtantmlly
equal to that of the bore 5 and positioned to
have its sides rest upon the smtace% of the
ouiding-ribs 7.

Pivoted to the forward end of the plunger
6 at a point below and slightly to the rear of
the outer extremity of the tongue 6" is a
hooked staple-forming finger 9, which is of
sufficient length to permit the hooked end

thereof to be swung in advance of the tongue

6* of the plunger. The hooked wire-engag-
ing surface of the finger 9 is of a depth to
adapt 1t to project above the upper surtace of

the tongue 6* when 1n the position shown in

Fig. 3 to enable it to engage a wire-section
10, lying in a plane immediately above that of
the tongue, and it has its forward surface
beveled to adapt it to raise and passunder the
wire-sections in its forward movement. The
proper oscillatory movement is imparted to

75

85

90

95

LOO

105




2.

the finger 9 by reason of an antifriction-
roller 11 being mounted on each side thereof
and operating within a guiding groove or
pathway 12, provided in each of the walls ot
the bore 5. The groove 12 begins and con-
tinues in a vertical plane to a point where 1t
is desired to swing the hook I1n position to
engage and draw a wire-section in advance of

the tongue 6% where it abruptly changes to a
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plane parallel to that of the movement of the
plunger, which position is retained until a
staple 10" has been formed and the plunger
returned to the position at which the wire-
section was engaged when the hook is moved
from in advance of the tongue 9* by the roli-
ers 11 passing within the vertical portion of
the grooves 12 to permit the formed staple to

be dlscharcred from the holder.

20

At the extreme forward portion of the up-
per surface of the block or holder 21s mount-
ed a magazine for holding a plurality of cut
wire-sections. This magazine comprises the
straight vertical member 13, which is secured
to the right side of the holder 2, and the com-
panion member 14, which is Secured in oppo-

~site position to the lett hand side of the holder

-9 and has its lower portion disposed in par-
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allel relation to the member 13 and its upper
end formed in the arc of a circle and joining
the upper end of said member 18, as shown
in Fig. 2. The contiguous sides of the mem-
bers 13 and 14 are each formed with a deep
ogroove or channel 15, which communiecate at
their upper ends and form transversely-alin-
ing vertical guideways for receiving the oppo-
site ends of a plurality of wire-sections 10, as
shown in Fig. 3 and by dotted lines in Fig. 2,
which wire-sections are fed, severed, and de-
posited therein, as hereinafter described.
The grooves or channels 15 communicate at
their lower ends with a reduced or counter-
sunk portion 16, which is formed In the up-
per surface of the block or holder 2, with its
lower surface disposed 1n a plane with theup-
per surface of the tongue 6*, and has its for-

ward portion of suflicient width to receive the
wire-sections 10, and 1its side walls tapered

toward and finally merging in those of the
bore 5, as shown 1n Figs. 2 and 4. To facili-
tate the raising-of the wire-sections in the

magazine by the beveled portionof the form-

ing-finger 9 on the forward movement there-

of, I form the forward wall of the reduced

~ portion 16 with a slight bevel, thus permit-
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ting the position of the lower wire-section
with respect to the others to be substantially
as shown in Fig. 3 and providing two oppo-

- sitely-beveled surfaces for coacting with the

60
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wire-section 1n the-raising thereof.
pered guiding-strip 13"is secured to the upper
outer portion of the member 13, as shown 1n
Fig. 1 and by dotted lines in Fig. 2, and acts

‘as a means for deflecting the wire-sections lat-
erally within the magazine as they are fed

thereto

A ta-
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Mounted in the upper portion of the bore
5 of the block or holder 2 in position to en-
gage upon the upper surface of the plunger
6 is the pressure-block 17, which has its up-
per or rear end pivoted within a recess 13
provided in the under surface of the trans-
verse piece 18, which is secured to and con-
nects the walls of the bore 5 at their extreme
upper portions. - The pressure-block 17 has
its forward end normally held in engagement
with the upper surface of the pluncrer 6 or
tongue 6% by the pressure - spring 17%, and
has its under surface longitudinally grooved
as shown at 17°, to receive the hooked por-
tlon of the"ﬁnoei 9 on the rearward move-
ment thereof. The pressure-block 17 also

has its lower forward edge rounded to facili-

tate its being raised by a staple as 1t is forced
thereunder bV the action of the forming-fin-
ger 9.

It is found from experlmentmﬁ' that'in the
pertect forming of a staple it is necessary to

terminate the forward end of the pressure-

block 17 as closely to the wire-sections 10 in
the magazine as is permissible in view of 1ts
slight osullatory movement when a wire-sec-
tion is forced thereunder, as shown 1n Fig. 3,

| thereby causing the central portion of a wire-

section to be ﬂ'rlpped between the grooved
end of salid block and the hooked portlon of
the finger 9 as soon as it is drawn from the
magazine by the action of said finger. The

ﬁnﬂet 9, acting against the resisting pressure:
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of the spring 17* on the block 17 causes a

slight c¢rimping or indenting of the wire at
1ts central point, so that 1t 1s prevented from

sliding laterally with respect to the finger In
the rearward movement thereof, as would
otherwise be the case, and thereby forming a
staple with uniform lefrs
pressure of the spring 17* has been overcome
by the pressure exerted on the wire-section
by the finger 9, the block 17 is raised by said
section and the forming operation continued.
A reciprocatory movement is imparted to

the plunger 6 and attached parts from the

table 4, which connects therewith through the
medmm of the link or rod 19, as shown in

Tigs. 1 and 3.

A knife 20 for severmcr' the w1re—sect10ns 10
from the feed-wire 10° when a predetermined
length has been fed to the magazine, as here-
maftel described, has 1ts forward end mounted

in a horizontal recewmcr-socliet 20%, provided
in the outer side of the Vertlc_al magazine mem-
ber 13, as shown in Fig. 2, and its rear end

pI‘OVIdEd with a stud or pin 21, projecting 1n
alinement with and adapted to be engaged by
a pin or lug 21% formed on the side of the ac-
tua,l:mcr—tdble 4 just prior to the limit of rear-
ward movement of said table, whereby a slight
reciprocatory movement is lmparted to said

‘knife for the purpose of severing a wire-sec-
After ‘the knite 20 '_

tion from the feed-wire.. _
has been moved to sever the wire it 1s actua-

When the resistinﬁ’.
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ted to return to its normal position by the
coiled spring 22, which 1s mmounted on and has
one end fixed to a portion of the knife and 1its
other end fixed to the holder 2.  The forward
movement of the knife is restricted by reason
of the stud or pin 23 thereon coacting with
the rear edge of the holder 2, as shown 1n
Fig. 1. Secured to the outer face of the ver-
tical magazine member 13 1in position to cover
the socket 20" is the plate 24, which prevents
lateral play of the knife 20. - A die 25 for co-

- acting with the knife 20 in the cutting ot the

10

wire-sections is mounted in the socket 20" in
shearing engagement with the upper edge of
the knife 20 and is held in properly-adjusted

position by means of the adjusting-screw 25%.

The die 25 has its forward or shearing edge
extending by the inner side of the lower re-
duced end of the guiding-strip 13" to the edge
of the aperture 20 in the knife through which
the wire is fed, so that when the knife receives
1ts rearward m'ovement the wire issevered by
the shearing contact of the die 25 with the
edge of the aperture 20°.

The wire 10° is fed to the aperture 20°inthe

knife 20 through the vertical groove 26, which
is formed 1n the outer face of the member 13

and communicates at its upper end with the
socket 20* therein and. through the tube 27,
which projects through the upper portion 1°
of the supporting-frame 1 and a suitable dis-
tance within the groove 26. The upper por-
tion of the groove 26 is gradually broadened,

 as shown at 26 to permit the wire 10° to have
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a lateral movement as the knife 20 1s recipro-
cated in the severing operation. As the end
of the wire 10° is fed within the upper portion
of the member 13 it is caused to be laterally
deflected by contact with the tapered wall of

the groove 15 therein, as shown by dotted lines

in Fig. 2, thereby causing the fed section when
severed to fall laterally and rest in horlzontal
position within the magazine.

At the forward end of the block or holder
2 1s secured a die 27* of any suitable forma-
tion, which 1s adapted to coact with the con-
tiguous end of the table
a discharged staple from the holder.

Having thus described the arrangement and
construction of the parts comprising the fea-
tures of my invention, I will now briefly de-
scribe the form of mechanism shown in the
drawings for intermittently feeding the wire

and actuating the movable parts thereof, the

said mechanism being similar to that shown
and described in the application, Serial No.

913,925, filed by William F. Truman and my-

self on June 24, 1904, and the application, Se-
rial No. 217,105, filed by me on July 18, 1904.

Motion is transmitted to the shaft £8, which
1s mounted in the frame 1, and to the spur-
gear 28" thereon from any suitable power and
is communicated from said gear to the gears
29 and shafts 29*, which are mounted at either
end of said frame, through the medium of the

....................

1dler-pinions 30.

3 1n the clenching of

3

Eccentrics 31 are employed
for communicating a reciprocal movement
from the shafts 29* to the tables 3 and 4 and
are connected with said tables through the
medium of the eccentrie-rods 31* and the links

82, the latter pivotally connecting said rods

with a boss 33 at either end of the frame 1
and the associated table. The wire 10° from

which the staples 10* are formed is caused to
‘be intermittently fed to the magazine mem-

ber 13 by the feed-wheels 34 and 35,the former,
together with the rigidly- connected mtehet
86., being loosely mounted on the stud or shaft

37 and the latter being loosely mounted on

the stud 38. An arm 39 1s mounted on the
shaft 37 and carries a pawl 40 for engaging
the ratchet 36 and imparting the proper move-
ment to the feed-wheel 34 at each forward
movement of the arm 39, which latter is oc-
casioned by reason of the link 41 connecting
the arm 39 with the table 4, thereby causing
the feed-wheel 34 to be rotated a predeter-
mined distance at each forward movement of
the said table and to feed the required length
of wire to the magazine.

volving of the eccentrics 31 canses a properly-
timed reciprocal movement of the tables 8 and
4, the former receding to release the object
being stapled and the latter moving for the
purpose of Imparting the proper movement
to the plunger 6 and attached forming-finger
9. As the table 4 recedes the plunger 6 1s

moved rearwardly on the guiding-ribs 7 and

the finger or hook 9 caused to swing upwardly

in position to centrally engage and draw the

lower wire-section 10 in the magazine within
the holder 2, sald finger being gulded in its
movement by reason of the rollers 11 thereon
operating within the grooved ways 12 of said
holder. As the wire-section is. drawn within
the holder its ends are engaged by the con-
verging walls of the reduced or countersunk
portion 16 and is gradually drawn into U
shape and under the pressure-block 17 and
within the bore 5 of the holder, the pressure-
block being raised against the tension of the
spring 17" as the staple engages the rounded
lower forward edge thereof. As soon as the
legs of the staple have been drawn in paral-
lelism it 1s forced by the pressure-block 17
from the plane of the reduced portion 16 of
the holder to the plane of operation of the
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In the operation of my invention the re-
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tongue 6*and 1n advance thereof, thus placing

it in position to be dlSCh&I‘O"ed from the
holder on the return movement of the plun-
oer. Asthe plunger returns to discharge the
tormed staple the forward beveled portion ot
the fi
magazine to enable it to pass thereunder and
then drops from in advance of the tongue 6%
to permit the discharge of the staple 10*. On
each rearward movement of the tabie 4 a

proper length of feed-wire 10° is caused to be

fed to the upper portion of the magazine, and

I120 -

nger 9 raises the wire-sections 10 in the
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this is severed to- permit it to fall laterally '

and rest in horizontal position on top of the

“previously-cut section by reason of the lug
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21* on said table coacting with the stud or pin
21 on the knife 20 at the limit of rearward
movement of the table and causing the aper-
tured portion ot the knife through which the
wire is fed to shear against the die 25, there-
by causing the supply of wire-sections in the
magazine to be replenished as rapidly as they
are removed by the action of the finger 9.
The magazine is stocked in the first instance

by cutting and positioning the wire-sections

therein by hand, after which the initial sup-
ply 1s constantly maintained by the operation
of the feeding and cutting mechanism.
While 1t has been necessary in the descrip-
tion and drawings 1llustrating my Invention
to show and describe some means for operat-
ing the staple-forming mechanism and feed-
ing the wire thereto, it will be obvious that

numerous methods of performing these fune-

tions might be devised without detracting
from the merits of my invention and also
that such changes in the form, proportion,
and minor details of construction of the parts
as fairly fall within the scope of my inven-

tion may be made without departing from

the spirit or sacrificing any of theadvantages
thereof. -

In the construction, operation, and arrange-
ment of the parts of my invention special at-
tention has been given to the adaptation and
use of the same in connection with machines
employed for weaving wire fabric of the class
in which the woof-wires are secured to the
warp-wires by staples, one of the staple form-
ing and discharging devices being mounted
at the intersection of each warp-wire with a
freshly-fed woof-wire.

Having thus described my invention, what
I claimasnew, and desire to secure by Letters
Patent, 1s—

- 1. In a staple-forming machine, a holder
having a cam-groove therein, a plunger recip-
rocally mounted in said holder in contiguous
position to a portion of said cam-groove, a
hoolked finger pivoted to the forward end of
said plunger and guided in its movement by

“said groove and adapted to be swung by said

oroove on the receding movement of the plun-
oer into position to engage a wire-section dis-
posed on the opposite side of the plunger to
that of the finger and draw it into U shape
within sald holder in advance of said plunger.

9. In a staple-machine, a holder having a
longitudinal bore therein and parallel cam-
orooves in sald bored portion, a plunger re-
ciprocally mounted 1n the bored portion of
the holder and having a discharging-tongue
at its forward end, a magazine for holding
wire-sections disposed on one side of said

- tongue, and a hooked finger pivotally secured

65

to the forward end of the plunger and having

lateral projections formed thereon to operate |
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within the cam-grooves whereby to cause the

finger to be swung into position to engage

and draw a wire-section from the magazine
at a fixed point in the movementof the plun-
oger, draw the section into U shape and on its
return movement be moved to permit the dis-
charge of the staple.

3. In a staple-machine, the combmatmn
with the forming and discharging elements, of
a magazine for holding a plurality of sections
of wire to be consecutively engaged and
formed into staples by the forming element,
mechanism for intermittently feeding a sec-
tion of wire to said magazine, and means for
severing the wire-sections fed to the magazine.

4. In a staple-machine, the combination
with a staple-discharging pluncfer and a sta-
ple-forming element d13posed at oneside there-
of, of a magazine for holding a plurality of
wwe-sectlon%., said magazine bemo" disposed on
the opposite side of the plunger to that of the
forming element, mechanism for intermit-
tently feeding a section of wire to said maga-
zine, and mechanism for severing the fed sec-
tion for replenishing the supply in the maga-
zine.

5. In a staple- machme a holder having

ouiding means for a pluncrer and cam- 0*111d-.

ing; means for a forming element, a plunger
operatively mounted in said holder and guided
by said first guiding means, a forming ele-
ment pivotally attached to the end of the plun-

ger and guided in its movement by said cam-

0‘u1dmo* means, said cam-guiding means being
dlsposed to cause the formmﬁ' element to be
moved to engage a wire-section fed to the op-
posite side of said plunger and draw it into
U shape on the rearward movement of the
plunger, and means for causing the formed
staple to be moved in advance of the plunger
to permit its discharge on the return move-
ment of said plunger.

6. In an apparatus of the class described, a
holder having a vertical bore therein and a
portion of its upper surface recessed, the side
walls of said recessed portion rearw ardly con-

verging and merging 1n the walls of the bored.

portion, a discharging-plunger reciprocally
movable 1In a *:)la,ne immedi ately below said
recessed portion, a hooked finger pivoted to
the under side of the plunger and movable in
one direction to engage a section of wire fed
to said recessed portion and form it into a
staple by drawing it within the bored portion
of the holder and in the other direction to re-
cede from in advance of the plunger, and a
pressure-block for moving the formed staple

in advance of the discharging-plunger.
7. The combination in a staple-machine, of

a holder, an element movable in said hiolder to
discharge a staple formed therein, a magazine
mounted in a plane intersecting the plane of
movement of the plunger and having its dis-
charge In contiguous position thereto, said
mag a/me belng adapted to hold a plurahty of
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wire-sections at one time, mechanism for feed- In witness whereof I have hereunto signed
Ing wire-sections to sald magazine, mechan- | my name to this specification in the presence 10
1sm for severing such sections and a staple- | of two subscribing witnesses.

forming element movable by said plunger

under seld magazine and adapted to engage a | VERNON HOXIE
wire-section, form it into U shape within said ‘Witnesses:

holder and lea,ve 1t inadvance of the dlseharo'— H. P. STRARNS,

mo' element | - M. H. VowwLgs.
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