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To all whonv it may concern.

Be it known that I, JOHN CHAI\TRELL, a
resident of Reading, in the county of Berks
and State of Pennsylvania, have invented
certain new and useful Improvements in Sta-

ple Forming,Setting,and Clinching Machines;

and I do hereby declare the following to be
a full, elear, 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.

My invention relates to an improvementin
staple forming, driving, and clinching ma-
chines, the obJeet being to provide a compaet
and efficient device which will automatically
feed wire from a continuous roll, cut it off at
a proper length, bend the wire into a staple,
perforate the material to receive the parallel
legs of the staple, and insert and clinch the
staple in two or more adjacent pieces of ma-
terial to be joined, these several steps being
executed successively and automatically.

A further object is to produce a staple
forming and clinching machine which may
be operated by manual or other power, and
which will be adapted to form, insert, and
clinch wire staples in a row at spaced inter-

vals to join two or more pieces of yielding
fabric together. - |

To effect the objects enumel ated my mven-
tion consists in the construction of parts and
their combination and arrangement to pro-
duce a complete device, which wﬂl be specific-
ally described in the annexed specification
and pointed out in the claims.

Referring to the drawings making a part of
this spemﬁca,tmn Figure 1is a front eleva-
tion of the wpported machine adjusted to
commence the perforation of the fabric that
is to be joined. Tig. 2 is a side elevation, in
section, of the devwe taken on the vertical
cenfer line o 2. (See Fig. 6.) Fig. 3 is a
front elevation with the cam-plate 1emoved
Fig. 4 is a front elevation of the machine, the
working parts being adjusted as they are
when the fabric has been perforated, the awls
being at the extlemlty of thelr upwmd move-
Fig. 5 is a front elevation with the
working mechanism adJusted with a wire

staple fmmed and inserted in the fabrie, with

top plate of cam-plate removed. Fig. 61is a

shown in place.

1 front view of the device, having its parts ad-

justed in position assumed when the wire 1s
being fed to form staple.
view of the machine with the cam-plate re-

moved and driving gear-wheel removed. Fig.-
8 represents a rear face view of the cam-plate,

with the sliding parts that are driven by it
Figs. 9,10, and 11 represent

views of the segments F F’. Figs. 12, 13,

14, 16, and 17 are views of the detached slid-.

ing bars and wire clamps that constitute the
staple forming, setting, and clinching mech-
anism.
of the wire-feeding device.
tion of the casing.

A is a depending bracket-arm which sup-
ports the entire staple forming and setting

Fig. 18 18 a sec-

| mechanism, said arm having flanges A’ formed

on its upper end to allow it to be firmly at-
tached to a bench or other convenient ﬁted
point.

The arm A is of proper length to admit ma-
terial that 1s to be operated upon between
the working mechanism and the bench-board
to which said arm 1s affixed, and upon its
lower end a horizontal sleeve or axially-per-

forated box B is secured at right angles to
the depending arm A, said box projecting

forward sufficiently to afford needed room

between the mechanism attached to its outer

end and the arm that supports it.
The sleeve -or box B is enlarged at; its for-

Fig. 7 1s a front
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Fig. 15 is an enlarged detached view -
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ward end B’ to produce a hub thereon which -

is designed to afford support to a circular re-
cessed casing C, thatis provided with a flange
&, by which it is attached to the end face of

the hub in any proper manner, screws being

preferred.
The shaft D is inserted within the bore of

the box B. 1t has a running fit therein and

projects at each end of the box. On the
rear end of the shaft a driving erank-disk
D’ is mounted and secured. "There 18 suffi-
cient space left between the hub of the
crank-disk D’ and the adjacent face of the
enlargement b on the lower end of the arm

A to reeeive an eccenfric D?* which has ifs

Q0

95

strap attached to a connecting-rod D? thatis
pivotally secured at its upper end to the le- :

ver K, which latter 1s pivoted to vibrate in a
| vertical slot formed in the body of the arm A
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at a proper point. The use of this lever will-

be fully explained in its proper place.

The casing C 1s recessed to produce a cir-
cular cavity, leaving a thin rimmed edge ¢ rc=
maining, this excavation being formed on the
front side of the casing, thus adapting it to
receive and support mechanism which will
now be described.

As indicated in the statement of objects,
there are several distinct operations per-
formed 1n this machine as an entirety, and
coacting mechanism embodied to effect each
separate step in the forming, setting, and
clinching of a staple is located in compact
space within the casing C. To afford proper
sliding support to the staple forming and
clinching device two segments F I” of a flat
plate ring are secured by screws within the
recessed casing C. These are of such a pro-
portionate diameter thereto that a circular
groove d 1s formed between the annular rim
¢ and the rounded edges of the plates K K,
sald groove being intended to afford a race-
way for the wire-feeding shuttle % that is
made to slide a proper distance in the same,
as will be further explained.

Between the parallel straight edges e of the
plates F F’ a suitable space 2 intervenes for
the reception of thestaple bending and clinch-
ing devices, as well as the piercin g-awls, which
perforate the material in which the staples
are to be inserted and affixed by clinching
the ends of their limbs, and the rim ¢ of the
casing C 1s cut away to afford an opening of
a width equal to the slot 2, formed between
the plates F It, as just stated.

The plate F, which is preferably located on
the left side of the machine as viewed fromn
the front, is cut away on its peripheral edge
near the top corner from 7 to f a sufficient
distance toaccommodate the shuttle %, which

consists of a curved block of metal the sides

of which conform to the curvature of the
groove d,in which it slides freely. A slotd/,
parallel to the sides, is cut downwardly from
tls upper face of the block, producing par-
allel curved walls g, with anintervening space
that receives a bent clamping-dog /i, which is
pivoted to vibrate between these walls. The
pivot of the clamping-dog /v is so located that
a short limb /" and a longer limb /* are pro-
duced.
the terminal /" of the groove d, in which the
shuttle F= slides, and 1ts lower edge should
impinge on the Dbottom of the slot d’ when
the end of the limb /' is depressed. The limb
h* is long enough to reach to the end of the
shuttle-case, and its upper edge is cut on a
slope or inclined plane that gradually rises
from the end to the shoulder /%, wherea slight
elevation is formed from this shoulder to the
forward end of the limb /’. The shoulder h®
being located above the pivot of the clamp-

“ing-dog £, it is evident that if it is engaged

by a bar or other rigid moving piece that

slides on the incline of the Same until the
shoulder 1s depressed, the lower edge of the

The first-named limb /7 is nearest |
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limb 7/ of the dog will have contact with wire
which may be introduced between it and the
bottom surface of the slot in the shuttle-case.

The wire for forming the staple is wound

on the revoluble reel G, which 1s fastened to-

the side of the shaft-box B. 'T'he end of the

70

wire is inserted through the perforation 1 in

the side of the rim ¢, and then between the
clamping-dog i and the shuttle-case. As will
be explained in proper sequence, the shuttle
< is moved forward by the spring-bar F, that
receives motion from the shaft D. Said bar,
engaging the shoulder /% moves the shuttle
forward in its groove until released by the
elevation of the bar, when its end engages the
sloping abutment ¢, which projects inwardly
from the curved bracket-plate 72/, that is se-
cured to the rim ¢ of the casing C, as shown,
and 1t 1s evident that the pressure of the
spring-bar H will depress the short limb of
the clamping-dog & and cause it to bite upon
the wire strand to moveitforward. Inorder
to retract the shuttle after it has been re-
leased at the termination of its forward move-
ment, a volute spring & is secured in an ex-

cavation made in the segmental plate I to re-
ceive it. The free end of this spring engages

a stud &', that extends toward it from the in-
ner side of the shuttle-case. Thus the spring
is uncoiled when the shuttle is moved for-
ward, and its retractile force drives shuttle
F* back till it strikes the shoulder f of theslot,
in which it slides when the shuttleis released
from the spring-bar H.

The wire-cutting device thatsevers a proper
length of wire which has been projected
through it 1s placed between the abutment
¢ and the adjacent edge of the slideway 2,
formed between the plates F E’. It consists

of a block m, which is secured to the corner

of the plate I, and has a jaw m/ hinged to
vibrate on the block, so that its 11101111@{1 cut-
ting-edge m?, when Vlbmted will bear closely
aﬂ'mnst the Slde of the block and cut the wire
Strand that 1s fed forward by the shuttle, said
wire entering the-hole 7 drilled through the
block m 1n &11“11]1’161’113 with the lower face of
the groove d in the shuttle-case. The piv-

oted jaw m’ 1s actuated by a spring 4, that is

compressed when the jawis depressed to cut
the wire, and by its resilience throws the jaw
to its nmormal position when pressure on the
jaw is removed. On the curved bracket-
plate ¢/, near the abutment 7, a small project-
ing finger ¢* is pivoted, so as to lie above the
jaw m’ and have engagementtherewith when
the spring-bar I 1s moved overit and presses
on the top surface of the finger 7% a stud *
projecting from the bracket-plate ¢/, above
the pivoted finger7°, to enforce such an action.
Within the central circular recess 5 a hub-
plate 1 18 seated, which i1s provided with a
projecting hub or boss 6, that is of a diameter
to engage the cam-plate N. The h ub-plate I
1S Slotted through its center from its inner
face of a width equal to thatof the guide-slot
2, and 18 held in place to align its slot there-
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with by serewsinserted through the casing C.
Within the slot 2, as-a guideway, the fabric-
plercing awls, the staple-bending jaws, and
the ere-holdmﬂ clamps are loe&ted all being
actuated 1n harmony to produce a staple, 1n-

sert 1t 1n yielding fabric, and clinch it by

the revolution of a cam-plate thatis provided
with cam-grooves which engage these differ-
ent parts of the combined device, so as to
actuate them at proper instants relativ ely to
effect the desired result.

The two outer guide-bars-8 are held spaced
apart a proper distcmce and parallel to each
other by a cross-bar 9, which is placed at
the lower end of these spaced and joined

bars, that answer the twofold purpose of |
staple - former I, and connected oripping-

ﬂmdes for a staple-former thatslides between
ﬂ]e bars and a carrier for two piercing-awls
1, which pro] ject from the upperends of plate-
springs w’, these latter being located in re-
cesses formed on the inner surface of the
guide-bars 8, of sufficient depth to permit a

proper embedding of the plate-springs there-
1.

- The plate-springs w’ are duplicates of
each other and have inwardly-sloping in-

clines w* formed near their upper ends, in

which the awls w are fastened to proj ect
therefrom a suitable length to pierce fabric
which is to be joined by the staples as they
are formed and clinched. |
- Between the guide-bars§, and havinga neat
sliding fit therewith, the staple-former I isin-
serted. This is made of two strips I/, that
are held parallel and spaced a proper distance
apart by a block or short plate 10, affixed be-
tween them at their lower ends to permit a
free sliding movement between them of the
oTIppIng- tonn*% M, as will preseutly be de-
seribed. |
The strips I/ are cut away on their top
edges to reduce their height, thus producing

- square offsets or shoulders 11 12 near each
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‘blank into staple form.

end of the strips that act as slide-bars. The
portions of said strips that project above the
upper shoulder 11 constitute the staple-
former, and to this end their inner surfaces
are grooved longitudinally, as at 13. These

grooves commence at a point near the upper

offset shoulder 11 and extend parallel to each
other to the terminals of each strip end, they
being intended to receive the wire staple-
legs as the ends of the strips bend the wire
This will be more
fully detailed when the operation of the ma-
chine 1s explained.

Within the space intervening between the

two strips I.” of the Staple-fmmel L the sta-

ple-gripping tongs M is adapted to slide when

actuated by proper means. The rear jaw 14
of said clamp is constructed with offset por-
tions 15, that overhang the sides of "the jaw,
and are thus made to rest and slide on the
outer surface of the reduced portions of the
strips L” of the staple-former 1., this move-
ment being between the shoulders 11 12, cut
on said btl ips, as has been explained. It will

be seen that the length of -the overlnnn"mﬂ |

from their attaehment__upon the upper

in which the stud 2

‘parts 15 is such proportionately tothatof the

strips between the shoulders that a limited

endwise movementof the wir e-e]a,mpm SENE
14 16 of the gripping-tongs M is allowed.

The overhanging pieces 15 of the rear jaw 14,
dﬂ*e
of the rear portion ot said jaw, afford a space

‘between them of sufficient length and width
to receive the outer jaw 16, which is pivoted
therein, to vibrate, its projecting limb or
gripping end 18 having a lip 19 formed on

the extremity thereof, which projects from

the edge and mates a notch cut on the adja-
cent edge of the rear jaw 14,the use of which
‘will be made apparent.

On the front surface of the guide-bars 8,

tongs M, near. the lower ends of the same,
pm;]ectmu* studs 20 21 22 are respectively af-

fixed, these studs being of suitable diameter
and height to receive loose anti-friction col-
lars 23, which enter grooves
Jacent face of the cam-plate N,said plate be-
ing perforated centrally to engage the pro-
-Jectlnn hub ¢ of the plate I and revolye on it

made 1n the ad-

as a bearing. Of the grooves just mentioned

the outer one 24 1s cut in cam form to receive
the stud 20, which is on the end of the guide-
bars 8, this groove being intended to give a
quick thrustmﬂ'-movement to the awlsw and
retract them 11nmedla,tely, this motion being

effected once in the revolution of the cam-

plate N. The next groove 25 receives the
stud 21, and has a cam 26 formed at about
ninety deﬂ‘rees distance [rom the cam 24, said

cam 26 giving an upward movement of the

staple-former at a proper instant of time to
bend a length of wire which has been fed for-

| The third cam-groove 27,

2 18 located, gives a recip-
rocal vertical movement to the staple-grip-
ping clamp. M, the outer jaw of which is pro-

ward and cut off.

vided with a lip or short beveled flange v,

which 1s formed on its lower end so as to be
successively brought into contact with the
two sloping and projecting abutments Yy
tormed on the . concentric rib z
jacent to the end of the hub 6, so that at each

clamp M will be opened twice at proper in-

stants of time that are harmonious with the

reciprocal movement ver tically of theqe Jaws
by the action of the cam 27.

At a proper point between the abutments
y" y*theradial spring-bar H is fastened, which
projects from the perlphe]: al edge of the cam-
plate N to engage the shuttle-case and wire-
cutter, as has been previously explained, this

outwardly, but hELVII]ﬂ proper rlﬂldlty edge-
wise.

It should be hem mentioned that the hole |
130

dulled in the block m of the wire-cutter to re-
ceive the staple-wire that is fed forward by

the clamping-jaw of the shuttle F? is dlrectly )

, which 1s ad-
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revolution of the cam-plate N the jaws of the
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125
spring-bar being sufficiently elastic to spring

opposite the notch formed on the rear jaw 14

of the staple clamp M, sothat, the staple-—blmlk |
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which is fed through this hole lies within the
open jaws 14 16 of said staple-clamp, the ends
of the blank, when it 1s severed from the coil,
extending an equal distance on each side of
the jaws to form staple-legs of equal length.

On the front end of the driving-shaft D the
spur-pinion D* is mounted, which is held in
piace by a jam-nut ¢* or other means, this pin-
ion having meshing engagement with the
mating gear-wheel D° that is attached to the |
outer surface of the cam-plate N, so that a
revolution of the shatt D will r otate the cam-
plate. -

The lever E, which has been previously
mentioned as being pivoted to vibrate on the
arm A, has a chnehmﬂ -anvil E’ formed on
its free end, that is given a position Imme-
diately above the staple-gripping clamp M.
It is so timed bythe.adjustment of the eccen-
tric D% which vibrates it, that it will be in an
elevated position when the other working
parts are adjusted to receive the material in
which staples are'to be set. Tothe pin a° of
the erank-disk D’ a pitman may be loosely
secured at its upperend, the lower end of the
sane being attached to a treadle that may be
operated by the foot of the operator,ora pul-
ley may be substituted for the crank-disk
D’ and other than manual power be em-
ployed to drive the machine, in an obvious
manner.

The staple forming and setting device
herein described 1s applicable for many dif-
ferent purposes, but the immediate use con-
templated 1s to secure the sweat-bands of
hats or caps in place on the bodies of such

“head-coverings.

In use the staple-machine being adjusted
to receive a hat-body it is placed upon the
casing C, as a table, with the rim of the hat
projecting rearwardly below the clinching-
anvil E/, the sweat-band being temporarily
held in place by pins or other means. A par-
tial revolution of the cam-plate will first pro-
ject npwardly above the rim ¢ of the casing
C. Thetwo awlsw when retracted are spread
apart by the inclinesw? and as they are forced

upwardly during the first part of the stroke

of the guide-bars on which they are mounted
the springs w’ will as they pass the ends of
the staple-former L. be drawn together by
their tension, so that they will stand parallel
and thus hold the awls similarly, to be thrust
through the fabric by the completion of the
upward stroke effected by the cam-groove 24,
with which the stud on the gunide-bars 81is en-
oaged. As soon as the awls have pierced the
abrie, they will be drawn down by the cam-
oroove 24, that has projected them. The
spring-bar I 1s now engaging the clamping-
dog i of the shuttle F* and has reached the
<;houldel h’ on the same, the other parts be-
ing still in retr aoted 1]031t1011 The continna-

- tion of revoluble movement of the cam-plate

A

N will now cause the dog N to bite on the
staple-wire, which has been introduced below

|

|
l

it in the shuttle-case, and as the spring-bar H |

| leased the staple, as stated.
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moves onward the shuttle will move in its
circular track and carry the wire along with
it. When the shuttle has made its stroke and
been released by the engagement of the actu-
ating spring-bar H with the -sloping abut-
ment 2 that raises it and allows the volute
spring k to retract the shuttle-case, the clamp-
ing-dog /v will loosen its hold on the wire in-
Stantly, and the next revolution of the cam-
plate N will again 1epeat the clamping opera-
tion and move the wire across the space above
thestaple-clamp M and through its open jaws,
they being at this time held open by the con-
tact of the lip ¥ with the abutment ¢’, which is
of sufiicient proportionate length to r: e{mn the
jaws14171in open adjustment while the wire is
being fed {forward to furnish a staple-blank.
As soon as the staple-blank is in the position

named, the wire-cutter will instantly sever the

wire, and at the same instant the jaws of the
staple-clamp M will be closed by action of a
spring that enforces the closure of the outer
pivoted jaw 17 of said clamp when in normal

position, or unacted upon by the abutments 2/’

y* of the cam-plate N. Coincident with the
closure of the jaws 14 17 of the staple-clamp M,
the grooved plates of the staple-former L will
be upwardly moved by its respective groove of
the cam-plate, the parallel channels cut in the
upper ends of this staple-former engaging
the body of the wire staple-blank, and in-
stantly bending it into staple form, the bend
or loop of the staple being held in the notched
jaw of the staple-clamp M. The parallel
plates of the staple-former L. are now in close
contact with the material into which thestaple
1s to be inserted, andto prevent displacement
it should be stated that the clineching-anvil
E’ is lowered by action of the eccentric D? to
press on the goods, so that this fabrie is held
between the staple-former L and the anvil K’
at this stage of the operation. The staple 1s
now elevated and driven into the pierced

| holes made by the awls by the upward move-

ment of the staple-clamp M, the actuating-
cam of which comes into operation at this
time. When thestaple has beenfully inserted,
its ends are forced in contact with the face of
the anvil E’, which may be slightly chan-
neled tobend thelimbsof the stapleinwardly
or turn them toward eachother. The staple-
former L is now drawn down and the clamp-
ing-jaws 14 17 opened for aninstant. At the
same time these jaws are lowered sufficiently
to withdraw them from theinserted and par-
tially-clinched staple. Thecam-groove which
actuated the staple-clamp M isso formed that
1t repeatsthe upward movement of the staple-
clamp after the jaws of the same have re-
These jaws now

close, and the staple-clamp M Dbecomes a
hammer-bar which abuts forecibly against the
bow end of the staple and, coacting with the
anvil E’, clinches the staple securely in the
sweat-cloth and hat-body to unite these pieces
firmly together.

It 1s apparent that the operation of form-
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ing, inserting, and clinching any number of
staples may be rapidly and successively
effected by moving the fabric properly to
space them, and causing a revolution of the
cam-plate N, as herein_before explained.

Many slight changes might be made in the
form and arrangement of parts composing
this machine and yet be within the legiti-
mate scope and spirit of my invention; hence
I do not desire to be restricted to the exact
]fgorm and combination of partsherein shown,

ut

Hawn of ully described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a staple forming, setting, and clinch-
ing machine, the combination, with a casing
of piercin g-awls, a stap]e-former, and asta ple-
clamp, the several parts being constructed
and arranged to reciprocate in a single slot,
and adapted to pierce the fabric and form
and set the staples, substantially as set forth.

2. In a staple forming, setting, and clinch-
ing machine, the combination, with a casing
havinga slot,of a pair of awls adapted toslide
in the slot on guide-bars, a staple-former that
1s located between the awls and their sup-
porting-bars, and a staple-clamp that slides
between the strips of the staple-former, sub-
stantially as set forth.

3. In a staple forming, setting, and chnch-
ing machine, the combination, with a casing
having a Slot',, staple formin o, setting, and
clinching mechanism located in this slot and
adapted to slide therein, of a wire-feeding de-
vice and a wire-cutting device that coact to-
gether and also with the staple forming, set-
ting, and clinching devices to automatically
form a staple of wire, set 1t in fabrie, and
clinch 1t there, substantially as set forth.

4. In a staple forming, setting, and clinch-
ing machine, the combination, with a casing
and a support therefor, of staple forming, set-

- ting, and clinching devices located in a slot

45

of the casing so as to slide 1n 1t, staple-wire-
feeding mechanism and a wire-cutting device,
also supported on the casing, and means to
operate these devices and mechanical parts
in harmonious relation to each other, so as to
feed a blank of wire, severit from a roll, form

-1t 1nto a staple, pierce holes in fabric to re-
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celve 1if, set 1t in these holes, and eclinch it
there, substantially as set forth.

5. In a staple forming, setting, and clinch-
ing machine, the combination, with a pair of
awls mounted on guide-bars to reciprocate
and pierce fabrie, and an adequate support

for these guide-bars that will permit them to

slide vertically, of a staple-forming device,
which is adapted to slide between the guide-
bars that carry the awls and bend a staple

into proper form to enter the pierced holes,
substantially as set forth.

6..In a staple forming, setting, and clinch-
ing machine, the combination, with a casing,
of guide-bars supported to slide 1n this cas-
ing and awls that are spring-mounted on the

wulde-bals and adapted to be spread apart by

pressure and return to normal position when

the cause of divergence is removed, substan-

tially as set forth.

7. In a staple forming, setting, and clinch-

ing machine, the combination, with a casing
propeﬂy suppcnted to receive fabric on 1ts
upper peripheral surface, of a wire -feeding
device, a wire-cutting meehamsm a Staple—
former, a staple-elamp, two piercing-awls, and
a Staple-clinching device, all adapted to be
moved in proper time with regard to each
other, to feed a piece of wire, cut it off the
proper length, bend it, pierce fabric, insert
the bent staple in the fabrie, and clinch 1t
substantially as set forth.

8. In a staple forming, setting, and clinc¢h-
ing machine, the combination, with two guide-
bars, of two plate-springs having inclines
formed on their adjacent faces near their
free ends, and two awls secured 1in these flee
ends, sub,stantmll} as set forth.

9. In a staple forming, setting, and clinch-
ing machine, the combina,tion, with a casing
and two guide-bars, of two plate-springs, an
awl affixed in the free end of each spring, in-
clines formed on the adjacent faces of the
plate-springs near their free ends, and a sta-
ple-former that is located between the guide-
bars, the ends of which engage the inclines

‘and spread the awls apart when the guide-

bars are retracted, substantially as set forth.
10. In a staple forming, setting, and clinch-
ing machine, the combination, with a wire-
feeding .device that may reciprocate on the
edge of a circular casing, a wire-cutting de-
vice that severs the proper length of wire for
a staple, and means to move these devices
harmoniously, of two guide-bars, two plate-
springs located in recesses of the guide-bars,
each spring havingan inclined surface formed
near its free end to engage a staple-former
and be spread apart, a staple-former which
slides between the guide-bars, and a elamp-
ing device that slides within the side plates
of the staple-former, all operated by a cam-
plate, substantially as set forth. ,
In testimony whereof I have signed this
specification in the presence of two bubsemb-
ing witnesses.

JOIIN CHANTRELL.

Witnesses:
JOHN H. REILEY

STEPHEN M. MEREDITEH.
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