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 To all whom it may concern.:

Be it known that we, OrLa H. WATKINS
and CHARLES F. SKELLENGER, citizens of the
United States, residing at Clinton, in the
county of Clinton and State of Towa, have in-
vented new and useful Improvements in
Wire-Working Machines, of which the follow-
ing is a specification.

_This invention relates to a wire-working
machine. ’

While the latter within the scope of our in-
vention may be employed for making wire
into various shapes, we have illustrated in
the accompanying drawings, forming a part
of this specification, an organization of the
machine primarily adapted for making stay-
wires utilized in the manufacture of springs
for beds and other articles of furniture. In
that form of stay-wire which we make the
same involves a plurality of longitudinally-
disposed crimps; and it 1s the principal ob-
ject of the invention to form these crimps in
the wire in a rapid manner and with an ac-
curacy equaling hand operation. It might
be stated that the term “‘crimp’’ is used in
its broad sense. '

The machine- possesses other objects and
advantages, which will be set forth in the fol-
lowing description, while the novelty of the
invention will be embraced in the claims suc-
ceeding said description.

Referring to the drawings, Figure 1 is a
front elevation of a wire-working machine
embodying our invention. Fig. 2 is a per-
spective view of a shaft shown in the preced-
ing figure and certain cams and other devices
carried thereby. Fig. 3 is a vertical sectional
elevation, the section being taken on the line
3 3 of Fig. 1.
tional elevation, of the working parts of a
one-revolution clutch.
tive view of a controlling member for said
clutch and certain codperating devices. Fig.
6 is a sectional elevation, the section being
taken on the line 6 6 of Fig. 1.
transverse sectional elevation, the section be-
ing taken through the die mechanism. Fig.

8 1s a front elevation of the parts shown in

Fig. 7. TFig. 9 is a perspective view of the
lower portion of the upper die shown in Figs.
7 and 8. Fig. 10 is an elevation of a die
member carried by said upper die. Fig. 11
is a perspective view of the lower die member
and certain adjacent parts. Figs. 12 and 13

Fig. 5 is a perspec-

are sectional elevations showing certain of
the operations performed thereby. Fig. 14
is a perspective view of a portion of the wire
and showing a crimp formed therein, a loop-
ing device, and certain means for holding the
crimps against lateral motion, the means be-
ing shown in dotted lines. Figs, 15 and 16
are details in perspective of certain holding
and guiding devices.
the cutting means.
tain gearing of the wire-feed.

Like characters refer to like parts through-
out the several figures.

The machine represented in the drawings
is especially adapted for the formation of

crimps in a blank to produce a stay wire or.

rod, each crimp consisting of a looped por-
tion having a lateral bend at its free end and
bends laterally deflected formed in the body

of the blank. These crimps should be equi-

distantly disposed, and this equidistant, dis-
position can be accomplished by the im-
proved machine and in such a manner that
the blank is not subjected to any endwise
strain. The blank, as will hereinafter ap-
pear, is free for longitudinal movement from
opposite directions toward the intermediate
portion thereof, and the crimps are formed in
the blank in the present instance in succes-
sion, 50 as to avoid pulling strain upon the
blank previously cut from suitable stock.
The machine-framing may be of any suit-
able character. That represented includes a
bed 2, from which the legs 3 depend, said bed,
as will hereinafter appear, being in the nature
of a main frame, and it and the legs may be
constructed of any suitable material or size

rand assembled in any desirable way.
Fig. 4 is a detail view, in sec- |

From the opposite ends of the bed 2 dupli-

‘cate standards or uprights 4 rise, said stand-
rards being connected to the bed in any desir-
+able way and serving as a convenient support
for the main shaft 5, extending practically
:the length of the bed of the machine.

Fig. 7is a |

The shaft 5, as will hereinafter appear, car-
ries certain cam and other devices for inter-
mittently operating the die and other mech-
anisms and is intermittently rotated, being
given each time it is thrown into operation
one complete turn, and during the single ro-
tation of said shaft a length of wire to form a
blank is cut from the stock, has crimps
formed at regular intervals therein, and is

‘otherwise operated upon. The shaft 5 is
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Fig. 17 is a section of .
Fig. 18 is a detail of cer-,
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thrown into action by the operation of the
advancing wire. As stated, the shaft 5 on
each of its intermittent operations makes one
full turn, and to prevent overthrow of the
same, suitable friction stopping means are
provided, the same including a sleeve, as 6,
suitably fastened to the shaft, as represented
in Fig. 2, at the extreme left end thereof and
rotative in a split bracket 7, connected with
the standard 4 on the left. The engagement
of the periphery of the sleeve 6 with the inner
surface of the bracket 7 is a frictional one, so
that when the shaft has made one full turn
under the action of driving mechanism and
when the driving mechanism is thrown out of
connection with the shaft the friction stop-
ping means will be effective for instantly
stopping the shaft when it has made one full
turn in order that certain operating devices
will not be carried beyond their normal posi-
tions. The friction-shaft stopping means is
a common one in a number of arts, and for
this purpose we have not deemed a detailed
illustration of the same necessary. Other
means may be substituted for said friction
stopping means to subserve the same func-

" tiom.

Upon the shaft 5 and loosely carried there-
by is a driver, represented as a pulley 8, op-
erated continuously by means of suitable
belting from some convenient form of motor.
(Not 1illustrated.) Suitably fixed- to the
shaft 5 is a clutch member, as 9, provided
with a transverse passage near its periphery
in which the spring-actuated bolt 10 oper-
ates, the working end of the bolt being adapt-
ed to engage in a seat or depression 11 in the

ulley 8 when said bolt is automatically re-
ﬁ:ased. Normally the bolt is held retracted
by a controlling device or detent, as 12, rep-
resented as an angle-lever (see Iig. 5) suit-
ably supported by the standard 4 at the left.
The effective end of the detent 12 is arched,
the arched portion being beveled on its under
side to enter a peripheral slot 13 in the clutch
member 9 and also enter a notch 14 in the
spring-actuated bolt 10 to hold said bolt re-
tracted and out of the seat 11in the pulley 8,
whereby the clutch member will be main-
tained out of operative relation with the pul-
ley. ' :

yThe upper branch of the detent 12 is of
sufficient weight to normally maintain the
same in its operative relation—that is, to
hold the coupling-bolt 10 retracted. When,
however, the weighted or working arm of the
detent is lifted, the spring-actuated bolt 10
will be released, so that when the seat 11 on
the rotation of the pulley 8 registers or comes
opposite the bolt the spring of the latter can
thrust the working end of said bolt into said
seat 11 to couple the clutch and pulley to
thereby throw the shaft 5 into action. When
the detent is released, it instantly returns to
its normal position, so that when the clutch

819,479

member has made practically a full turn the
working end of the detent can fall through
the slot 13 and notch 14 in order that the bev-
eled face thereon can draw the bolt 10 back
to disengage it from the pulley 8. It is at
this point that the friction stopping means
hereinbefore described suddenly arrests the
rotation of the main shaft 5. -

The wire is led forward through the ma-
chine from a suitable reel (not shown) and in
its progress travels through a straightening
device, denoted in a general way by 15. As
said straightening device is of the ordinary
construction, a detailed description of the
same is not deemed necessary. The tubular
portions of the straightening device are sup-
ported for longitudmal movement by suit-
able bearings on the bracket 16, bolted or
otherwise suitably fastened to the head end
of the machine and extending forward there-
from. It will be evident therefore, that the

‘'straightening device is capable of longitudi-

nal movement relative to the machine. The
wire after it emerges from the straightening
device 15 passes between superposed feed-
rolls, each denoted by 17 and supported by
suitable means on the bracket 16. The up-
per feed-roll is positively driven in any suit-
able way from the driver 8—for example,
through the intervention of interposed gear-
ing, denoted in a general way by 18. (See,
for example, Fig. 18.) The primegear of the
series is rigidly connected in any desirable
way with the pulley or driver 18, while the
final gear of the train is connected in some
suitable way with the said upper feed-roll. -
The two feed-rolls apply a friction-feed to the
stock or wire between the same, so that when
the said stock or wire is interrupted in its
progress, as will hereinafter appear, said fric-
tion-rolls may rotate idly.

Below the straightening device 15 and suit-
ably supported by the bracket 16 is a horizon-
tally-disposed rod 19, extending longitudi-
nally of said bracket and rigidly carrying at
one end an upright arm 20, the upper end of
which is fitted in a peripheral groove of the
wire-straightening member 15. The rod 19
is surrounded by a coiled push-spring 21, act-
ing at one end against the arm 20 and at the
other against a suitable fixture on the bracket.
As will hereinafter be apparent, the feed of
the wire or stock is momentarily arrested, and
should the straightening device be held at
rest during such period it would act upon the
same surface of the wire, the resulting fric-
tion causing the undue heating of the wire or,
asit isknown, ¢ burning.” Toprevent burn-
ing of the wire, a movement longitudinally
thereof is imparted to the straightening de-
vice by the spring 21. As soon as the feed of
the wire is stopped the said spring, by acting
against the arm 20, and the latter in turn act-
ing against the straightening device serves
to push the latter toward the left in Fig. 1 to
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avoid the possibility mentioned. As soon as
the feed of the wire is commenced the wire,
as it is advanced, acts to draw the straight-
ening device 15 toward.the right in Fig. 1 or
toward its primary position. The wire after
it passes the feed-rolls 17 traverses the guide-
tube 22, extending longitudinally of the bed
2 and suitably supported above the same.
Leaving the tube the advance end of the wire
is threaded through the eye or perforation in
the upper member 23 of cutting mechanism,
the lower member of said cutting mechanism
being denoted by 24. (See Fig. 17, for exam-

‘ple.) The lower cutting member 24 is sup-

ported upon the upper side of the bed 2 at
a point just beyond the delivery end of the
tube 22 toward the rear end of the machine,

-while the upper member of the cutting mech-
~anism or knife proper is supported for verti-

cal reciprocatory movement in suitable guides
onthestandard 25, rising from said bed.  (See
Fig. 1, for example.) - - ,

The cutting mechanism, composed of the
upper and lower cutting members described
and means for operating the cutting mem-
bers to form blanks is of a kind familiar in
the present art, and hence we do not deem it
necessary to more fully illustrate the same
than represented in Figs. 1 and 17.- It might
be stated that the cutting member 23 is car-
ried by a suitable slide on the standard 25
and is upheld normally to maintain the eye
or perforation thereof 1n the line of feed by a
spring or springs, not illustrated, but sub-
stantially like those hereinafter described for
normally maintaining the upper die members

“up. Theupper end of the slide which carries
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the upper cutting member 23 normally fits in
a peripheral notch in the cam-disk 26, suit-
ably rigicly fastened to the shaft 5. The
wire after being fed through the perforation
or eye in the upper cutting member 23 is fed
forward through the machine by the rolls and
into the bell-shaped mouth of the tube 27,
(see Fig. 1)) suitably supported by the stand-
ard 28 on the upper side of the base. The
tube 27 houses a rod 29, the forward end of
which is adapted for engagement by the lead-
ing end of the wire or stock, while the oppo-
site end of said rod is furnished with an up-
right arm 30, connected to a link 31, which in
turn is connected to the lower end of the os-
cillatory lever 32, fulcrumed at its upper end
to the standard 28. Conrnected to said rock-
ing lever 32 and also to a bracket extending
forward from the said standard is a pull-
spring 33, which normally maintains the rod
29 in 1ts extreme forward position and to be
engaged by the leading or advance end of the
wire unwound from the reel and fed forward
by the rolls 17:

Extending longitudinally of the machine
and above the bed ‘thereof is a rod 34,
clamped near its rear end in some suitable
way to the rocking lever 32. An angle-lever

35 (see Fig. 5) 18 connected in some suitable
way with the extreme forward end of said
rod 34, said angle-lever 35 being horizontally
disposed and having branches of unequal
length, the short branch of the anglelever
being adapted when the rod 34 is pulled to-
ward the rear of the machine to engage the
substantially vertical arm of the angular de-
tent 12, so as to lift the horizontal arm of said
detent and disengage it from the bolt 10,
whereby the bolt can be thrust immediately
to its effective position by the power of its
governing-spring. It will therefore be appar-
ent that when the leading or advancing end
of the wire strikes the rod 29 and that on the
slight movement of the wire under the influ-
ence of the feed-rolls 17 said rod will be
thrust rearward by the action of the advanc-
ing wire, so as to swing the lever 32, and there-
by the rod 34, through the intermediate parts
rearward or toward the right in Fig. 1. As
the rod 34 is thus operated it serves through
the intermediate parts to elevate the work-
ing arm of the detent 12 in order to release
the bolt 10 to throw the shaft 5 into action,
as hereinbefore described. The instant that
the shaft is thrown into action the cam 26 is
caused to rotate, so as to cause the upper end
of the slide to which the upper cutting mem-
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ber 23 is connected to ride out of the notch in g3

the cam 26 in order to thrust said cutting
‘member downward, so that the latter can co-
operate with the cutting member 24 to cut off
or sever a predetermined length of wire,
which length is to constitute the blank and
which is to be subsequently crimped at regu-
lar intervals between its ends.” When the
wire is crimped, it is drawn toward its center
from opposite ends thereof, whereby the ex-
treme right end of the blank will be carried
out of engagement with the rod 29 in order
to release said rod, and thereby the parts con-
nected therewith, so that the latter can be re-
turned to their primary positions by the ac-
tion of the spring 33. When the rod 34 is
moved toward the right under the action of
said spring, the detent 12 will of course be re-
leased, so that the working arm thereof can
drop to its original position in order to re-
tract the bolt 10 when the clutch member 9
has made a full turn, as hereinbefore de-
scribed. 'When the blank is cut off, under
the action of the cutting members 23 and 24,
the wire or stock is deflected downward by
the cutting member 23 and against the solid
portion of the cutting member 24, as shown
mn Fig. 17, so as to arrest momentarily the
feed of the wire. When the feed of the wire
is stopped, the blank will be crimped. = .
Rising from the upper side of the bed and .
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suitably connected thereto are the standards -

36, of any desirable number and through
which the shaft 5 extends. As each stand-
ard and the parts carried thereby for form-
ing a crimp is the same, a description of one
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standard and the intermediate crimping |
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| ber, so as to prevent latéeral movement of said

mechanism will suffice for all, except to state, | loopirg member.

of course, that the crimps are successively
formed, whereby no longitudinal strain will
be applied to the blank or previously-cut
length of wire. The crimp-forming mechan-
ism is illustrated clearly by Figs. 7 to 14, in-
clusive.

Referring to Figs. 7 and 8§, it will be seen
that the standard 36 represented thereby
carries an upper die member 37, adapted to
be lowered by a cam 38, keyed or otherwise
suitably fastened to the shaft 5. The direc-
tion of rotation of the shaft, and hence of the
cam, is indicated in said Fig. 7 by the arrow
placed on the cam. The upper die member
37, which is in the nature of a vertically-re-
ciprocating slide, is normally upheld by pull-
springs, as 39, connected therewith, and also
to a suitable fixture on the standard 36, thus
holding the antifriction-roll or other suitable
projection 40 on the upper side of the die
member against the surface of said cam. The
cam has three portions 41, 42, and 43, re-
spectively, on its periphery, serving as re-
leasing, holding down, and thrusting down
faces. The face 42 of the cam normally
holds the die member 37 down in position to
permit a portion thereof to codperate with a
looping element. The portion 43 serves to
thrust the die member down to form certain
bends in the wire.
off the cam-face 43, the springs 39 instantly
elevate the die member 37,so0 as to carry the
roll 40 against the releasing-face 41 of the
cam.

On that side of the die member 37, which
is in the foreground in Figs. 1 and 8 and at
the left in Fig. 7, (see also Fig. 9,) two legs
44 depend, they being spaced apart a dis-
tance sufficient to permit the passage there-
between of a loopizg device and normally fit-
ting in apertures In opposite sides of the
lower die member 45, connected with the
base 2 and standard 36 in any desirable way.
Tt will be understood that the legs 44 are nor-
mally in the plane of movement of the work-
iz portion of a loopirg device. TlLe wire is
fed across the upper side of the back portion
of the die member 45 between the legs 44 ard
the standards 36. The looping device (see,
for example, Fig. 14, where it is best illus-
trated,) is in the nature of a horizontally-re-
ciprocatirg bolt 46, having at its front end an
upright head 47, said front end of the looping
device having a vertical groove 48, intersect-
ed by a concavity or seat 49. The standard
36 and lower die member 45 are chanreled
for the passage back and forth in said chan-
nel of the loopirg device 46. The loopi-g de-
vice 46 is held in its backward position by a
spring, as 50. It might be stated that the

~way or channel in the lower die or block 45

and standard 36 is shaped to cross-sectionally
agree with the head end of the looping mem-

When the roll 40 passes

The lower ends of the depending legs 44 of
the upper die member 37, as previously indi-
cated, fit within the apertures in the opposite
sides of the lower die member 45, while the
head 47 of the looping device 46 normally fits
within the rear part of the chanrel in the
standard and lower die member, respectively,
the rear end of the chanrel being closed, so
that the rear wall thereof serves as a back-
stop for said loopirg device.

When the shaft 5 is thrown into action in
the manner hereinbefore indicated, the cam
38 will be rotated, and as it does rotate it
thrusts the die member 37 downward through
the intermediate parts, and on the iritial
movement of the cam the loopiz g device 46 is
advanced to form a loop in the wire.

On the back side of the upper die member
37 is a cam-face 51, adapted to codperate
with an antifriction-roll carried at the upper
end of the rocking lever 52, fulcrumed on the
standard 36, the free end of the rockirg lever
having an adjustable ergagement by mears
of a screw with the back end of the body of
the loopirg device 46. When the die mem-
ber 37 1s thrust dowr.ward under the action
of the cam, the loopirg device 46 through the
intermediate parts is advarced or is moved
toward the left in Fig. 7, so as to move be-
tween the legs 44 and force a portion of the
cut lergth of wire therebetween in order to
form a loop in said wire, tke lergth of wkich
depends upon the amount of travel of the
loopir g member. On the upward movemert
of the die member 37 the looping device 46 is
instantly released, so that it can be drawn
back by its sprirg 50. The upper die mem-
ber 37 has on its fore side a depending loop-
bendirg device 53, which toward the comple-
tion of the descendirg movement of said die
member 37 is adapted to enter the vertical
groove 48 in the advanced looping device 46
and to engage against the bight of the loop
and topress the same downward and into the
corcavity or what might be considered thLe
female-die member 49, in order to form what
in the present case is the dowrward bend at
the free end of the loop. Simultaneously
with the action of the bending device or die-
section 53 the protuberar ces or die-sections
54 on the under side of the block 55, suitably
associated with the upper die member 37,
press the blank at opposite sides of the loop
1iito the female-die portio~s 56 on the lower
die member 45, so as to form berds in the
wire. Tle protuberarces 54 are of course
convex, while the seats 56 are cozcave. The
die-section 55 operates concurrently, as ur-
derstood, with the die-section or bendirg de-
vice 53,

It will be seen upon reference to Fig. 1 that
the cams 38 are so placed as to act in succes-
sion on the blank or previously-cut length of
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stock, ard it will be apparent that they form
in the stock ‘crimps at regular intervals,while
the wire is free for movement toward'its cen-
tral portion from opposite eads thereof. In
other words, there is nothing holding tle wire
while the crimping mechanisms are acting in
sequence.

On the lower or fixed die members 45 are
flanges or plates, as 57, (see Fig. 11,) while

‘the standards 36 are provided with substan-

tially similar flanges 57, the wire which is to
constitute the blank being fed between the
superposed flanges. Said flanges serve to
prevent lateral displacement, or upward-and-
downward movement in the present case, of
the crimps when formed, so that when the
finished - product or stay-wire is removed
from the action of the die mechanisms all the
crimps will be in line. The flanges 57 and 58
are shown in Fig. 11, for example, as being
toward the right die-forming mechanism

- thereinrepresented, as when a second crimp
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is formed the wire at the crimp is drawn
away from such mechanism such a distance
that the crimp will be positionéd between the
superposed flanges 57 and 58.

Each standard 36 carries a lug 59, which

prevents upward displacement of the body of

the wire or blank, which, as will be under-
stood, rests on the upper side of the rear por-

‘tlon of the die member 45 as it is being

crimped.
To prevent vibration of the leading end of

the wire as the same is advanced through the |

machine, we provide at suitable intervals
guide devices, as 60, of any desirable number
and shown clearly in Fig. 16. These guide

devices codperate with the upper flanges 58.

hereinbefore described and constitute, in
effect, tops therefor, and said flanges, as indi-
cated, also constitute lateral stops for the
crimps.  The guide devices 60 are in the
form of arms pivotally united in some suit-
able way between their ends with the respec-
tive standards 36 and normally maintained
in their working positions and in contact
with the respective flanges 58 by means of
springs 62. (See, for example, Fig. 6.) The
head end of each rock-arm 60 is grooved in
its upper surface, the groove having a ta-
pered throat for the proper entrance there-
into of the wire, which when it enters the re-
spective grooves is contiguous to the under
sides of the several flanges 58. The operat-
ing devices for the several rock-arms 60 con-
sist of tappets 63, suitably rigidly fastened to
the shaft 64, extending longitudinally of the
machine within the bed thereof. It will be
understood -that when the tappets 63 are
swung toward the right in Fig. 6. the lower
arms of the rocking guide-arms 60 will be
movedin a corresponding direction thereby,
so as tolower the upper branches of said guide-
arms and carry them wholly free of the

S

crimped wire, whereby the latter can be posi-
tively moved away from the die mechanisms.

On the forward end of the shaft 64 is a
rock-arm 65, connected by a loose joint with
the rocking lever 66, (see Fig. 3,) adapted to

be operated at its upper end by one portion

of the duplex cam 67 on the main shaft 5,
that portion of the cam 67 which codperates
with the lever 66 being effective to actuate
said lever after all the crimps have been

formed, whereby the guide members 60 will,

through the intermediate parts described, be
swung away from the crimped wire.
After the crimped wire 1s released by the
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guide members 60 it is forcibly ejected from -

the die mechanisms, and in the present case
it is projected into a chute, as 68, of approxi-
mately arcuate form, where it falls onto hold-
ing - fingers, as 69, working through slots
formed in the opposite walls of said -chute.
When the fingers are operated as will herein-
after appear to release the crimped product,
the latter falls through the delivery end of
the chute and onto a receiving board ortable
70, said table and chute being assembled
with the framing of the machine in any de-
sirable way. The crimped product when it
falls on the table is advanced forward there-

on positively, whereby the crimped articles.

can be successively nested at a point beyond
the delivery end of the chute, and when the
bunch is at a desired height it may be re-
moved. _

As hereinbefore stated, each cam 38 has a
portion 43 for forcing down the die 37 in or-
der to effect the operation of theloop-forming
device and a releasing portion 41. When the
cam portion 43 passes off the roll 40, the die
37 will be thrust upward to carry the roll
against the portion 41 of the cam and all of
the rolls 40 will be up against the coéperating
cam portions 41 at the same time, this occur-
ring after all the crimps have been formed, so
that all parts of the upper die member 37 are
out of the path of movement of the crimped
product when the same is forcibly ejected

" away from the die mechanisms.

The means for ejecting the crimped prod-
uct from the die mechanisms is shown as con-
sisting of a plurality of upright arms71, (see,
for example, Fig. 6,) suitably rigidly united
to the shaft 72, housed within the hollow or
chambered bed 2. The arms 71 are held in
their ineffective positions by springs 73, con-
nected with the arm 74 and also with suitable

fixtures on the framing.

On the shaft 72, near the head end thereof,
is a crank-arm 74, connected by a link 75
(see Fig. 3) with the lower end of the lever
76, adapted to be operated by the cam 77.
There may be, in fact, two of these cams 77,
and two are shown in Fig. 1 as at opposite
ends of the shaft 5, their effective portions
being so disposed as to strike against the co-
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operating levers 76 immediately after the
guide members 60 have been moved to a po-
sition to release the crimped article. When
the cams 77 act, they swing the upper
branches of the levers 76 toward the right in
Fig. 3, so that the arms 74, through the inter-
mediate connections, are swung in an oppo-
site direction, and hence naturally impart a
movement toward the left in Fig. 6 to the
gjector-arms 71. As said ejector-arms 71
swing toward the left in said Fig. 6 they en-
gage the crimped article and force it away
from the die mechanisms and into the mouth
of the chute 68, where the article can gravi-
tate onto the fingers 69.

It will be remembered that the cam 67 has
been described as having two portions. One
of these portions serves, through the inter-
mediate parts, to control the operation of the
guiding members 60, the other part thereof,
through intermediate connections, serving to
operate the fingers 69 in a direction to release
the crimped article upheld thereby. Said
fingers are carried on a suitably-supported
shaft 772, (see Fig. 3, for example,) from
which a rock-arm 78 extends rearward, the
rear portion of the rock-arm being connected
by a link 79 with the lever 80, supported by
the framing of the machine and the lower
branch of which is connected with a spring
81, connected in turnwith the framing, which

. spring serves to normally hold the fingers
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through the intermediate parts in their
product-holding position. When the effect-
1ve portion of the cam 67 rocks the lever 80,
the fingers 69, through the intermediate parts,
will be swung downward, so as to free the
crimped article carried thereby, whereby the
said article can fall through the chute and
onto the inner end of the table 70 and into
the path of a slide 82. To the rear end of the
slide 82 are connected rods 83, connected
loosely to the lower ends of the rock-levers
85, fulerumed between their ends on suitable
brackets carried by the framework of the
machine.

The upper branches of the rock-levers 85
are connected by pitmans 86 and eccentrics 87
with the main shaft 5, so that on the rotation
of said main shaft and when the crimped
product is in front of the slide 82 said slide
will be advanced, through the intermediate
parts, to push said crimped product toward
the front of the table 70 and away from the
delivery-outlet of the chute 68.

It should be stated that the standards 36,
between the upper forked or slotted ends of

which the cams 38 are located, are adjustable |
longitudinally of the bed of the machine, so
as to regulate the distance between the |

crimps and the distance between the termi-

nal crimps and the ends of the blank. To .

secure this result, each standard is shown as T >d b
equipped with a-depending stem 88, (see, for | throw the cutting and crimping mechanisms
example, Fig. 6,) having a transverse foot 89, l into action.
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held in place by a nut 90 and the opposite

ends of which are adapted to engage under
flanges, as 91, on the inner faces of the oppo-
site walls of said bed. By tightening up the
nuts 90 the bases or feet 89 of the respective
standards 88 are adapted to bind solidly
against the flanges 91 to hold the standards
in their predetermined positions. Byloosen-
ing said nuts the standards can be readily
moved longitudinally of the bed to separate
them.

The operation, briefly set forth, is as fol-
lows: A wire is fed to the machine in any de-
sirable way and prior to its operation by
the die mechanism hereinbefore described is
straightened. After being straightened it is
advanced through the machine and when it
is moved a certain distance throws the main
shaft into action, whereby when the main
shaft operates the die means are caused to
successively act to crimp & wire at different
points in its length andin uniform distances
apart. The instant that the predetermined
length of wire or blank is cut off the feed of
the main portion of the wire is stopped, as
hereinbefore set forth. After the wire has
been cut to form the blank the latter is sue-
cessively crimped and when crimped is posi-
tively moved away from the crimping means.

During the crimping operation it willbeap-
parent that the blank isheld against torsional
motion, whereby the crimps will be main-
tained in alinement.

Having thus described the invention, what
we claim is—

1. .A wire-working machine having mech-
anism for successively forming crimps in a
wire blank and while said wire blank is free
throughout its entire length for movement
from 1ts opposite ends toward the intermedi-
ate portion thereof.

2. A wire-working machine having mech-
anism for cutting off a predetermined length
of wire to constitute a blank, and mechanism
for successively forming crimps in said wire
blank and while the same is free throughout
its entire length for movement from its oppo-
site ends toward the intermediate portion
thereof.

3. A wire-working machine having mech-
anism for successively forming crimps in a
wire blank and while said blank is free
throughout its entire length for movement
from 1ts opposite ends toward the intermedi-
ate portion thereof, and mechanism for posi-
tively moving the finished product away from

| the crimp-forming mechanism when the op-

eration of the latter is concluded.

4. A wire-working machine having means
for feeding the wire, cutting mechanism for
severing the wire into a predetermined length
to constitute a blank, crimping mechanism,
and mechanism actuated by the wire to
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5. A wire-working machine having means
for feeding the wire, cutting mechanism for
severing the wire into a predetermined length
to constitute a blank, crimping mechanism,
mechanism for successively operating the cut-
ting and crimping mechanisms, and mechan-
ism actuated by the wire to throw the operat-
ing mechanisms for the cutting and crimp-
ing mechanisms into action.

6. A wire-working machine having a shaft,
a driving member movable independently of
said shaft, a clutch member for coupling the
driving member to the shaft, a pair of Feed-
rollers for frictionally engaging the wire to
normally feed the same, said feed-rollers be-

ving geared to and continuously operable by

20

‘25

said driving member,-cutting mechanism for
cutting the wire into a predetermired length
to form a blank, mechanism actuated by the
wire for causing the clutch to couple the driv-
ing member to said shaft, and crimping mech-
anism for the wire operated from said shaft
after the wire has been cut to form a blank.

7. A wire-working machine having a shaft,
a continuously-operable power-driven mem-

- ber, friction wire-feeding mechanism connect-
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ed with and continuously operable by the
sald power-driven member, and mechanism

operable by the wire for putting the shaft

into operative relation with the power-driven
member, and cutting and crimping mechan-
isms to operate successively upon the wire
and actuated from said shaft.

8. A wire-working machine having a shaft,
a driving member movable independently of
said shaft, a clutch member for coupling the
driving member to the shaft, means for feed-

"ing the wire, cutting mechanism for cutting

the wire into a predetermined length to form
a blank, mechanism actuated by the wire for
causing the clutch to couple the driving mem-
ber to said shaft, and crimping mechanism
for the wire operated from said shaft after the
wire has been cut to form a blank.

9. A wire-working machine having crimp-
ing mechanism, means for presenting a blank
to the crimping mechanism, and means into
which the crimp is drawn after its formation,
acting against said crimp to prevent lateral
motion thereof. : :

10. A wire-working machine having a shaft,
a continuously-operable power-driven: mem-
ber, friction wire-feeding means connected
with and continuously operable by said

power-driven member, a shaft, means actu-.

ated by the wire for throwing the shaft into
working relation with the power - driven
member to thereby cause the turning of the
latter, wire - cutting mechanism actuated
from said shaft to cut the wire into a prede-
termined length, and crimping and ejecting
mechanisms to act in succession upon the cut
wire and operable also from said shaft.

11. A wire-working machine having mech-
anism for forming crimps at predetermined

distances in the length of a wire blank and
while said wire blank is free for movement
from its opposite ends toward the intermedi-
ate portion thereof, and superposed flanges

_between which the blank is Iocated and serv-

ing to positively prevent lateral motion of
the crimps during the action of the crimp-
forming mechsnism.

12. A wire-working machine having wire-
feeding means, cutting mechanism arranged
to cut a wire into a predetermined length to
constitute a blank, crimping mechanism for
forming a succession of crimps in the blank
and while the latter is free for movement
from its opposite ends toward the intermedi-
ate portion thereof, and mechanism arranged
to be actuated by the wire for throwing the
cutting and crimping mechanisms succes-
sively into action.

13. A wire-working machine having mech-
anism for feeding the wire, mechanism for
cutting the wire into a predetermined length
to constitute a blank, crimping mechenism
for operating on the blenk, a wire-guide to
prevent vibration of the leading end of the
wire, anid mechanism for operating said wire-
guide to release the crimped blank.

14. A wire-working machine having mech-
anism for feeding wire, means for cutting the
wire into a predetermined length to consti-
tute a blank, mechanism for forming a suc-
cession of crimps in the wire blenk, guides
through which the leading end of the wire is

fed and serving to prevent vibration thereof,

and mechanism for actuating the guides to
release the crimped blank.

15. A wire-working machine having mech-
anism for successively forming crimps in a
wire blank and while the same is free for
movement from its opposite ends toward the
intermediate portion thereof, means for posi-
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tively moving the crimped product away

from the crimping means, a chute to receive
the crimped product, and means for moving
the crimped product away from the delivery
end of the chute.

16. A wire-working machine having mech-
anism for successively forming crimps in a
wire blank, means for positively forcing the
crimped product away from the crimping
means, a chute to receive the crimped prod-
uct, means in the chute to momentarily ar-
rest the descent of the crimped product
through the chute, mechanism for actuating
the arresting means to release the crimped
product whereby it can fall through the de-
livery end of the chute, and means for posi-
tively moving the crimped product away
from the delivery end of the chute.

17. A wire-working machine having wire-
feeding means, means for cutting the wire
into a predetermined length to form a blank,
crimping mechanism arranged to operate on
the blank, mechanism for positively forcing
the crimped product away from the crimping

110 -

I1g -

I20

125

130




10

15

20

25

30

35

40

45

50

8

means, a chute to receive the crimped prod-
uct, a table arranged to receive the crimped
product from the chute, and means for ad-
vancing the crimped product 2long the table
and away from the delivery end of said chute.

18. A wire-working machine having wire-
feeding means, cutting mechanism arranged
to cut the wire into a predetermined length
to form a blank, a plurality of crimping mech-
anisms arranged to act in succession and af-
ter the operation of the cutting mechanism, a
shaft having a plurality of cams arranged to
operate the cutting and crimping mechan-
isms, and mechanism arranged for operation
by the wire to actuate said shaft.

19. A wire-working machine having means
for feeding the wire, a tube arranged to re-
ceive the advance end of the wire, a rod in
said tube adapted for longitudinal movement
by the wire, a shaft, cutting and crimping
mechanisms arranged to successively operate
upon the wire, cam devices for actuating said
cutting and crimping mechanisms, and mech-
anism arranged for operation by ssid rod,
when it is operated by the wire, to start the
shaft in operation.

20. A wire-working machine having a pair
of suitably-operated rolls adapted to friction-
ally advance the wire through the machine,
cutting mechanism including a perforated
cutting member, through the perforation of
which the leading end of the wire extends,
the perforated cutting member being ar-
ranged to press the wire downward to cut the
same and against the other cutting member
to arrest the feed of the wire, and means for
successively forming crimps in the cut length
of wire and while said cut length of wire is
free for movement from its opposite ends to-
ward the intermediate portion thereof.

21. A wire-working machine having a die
member provided with projecting legs, and a
loop-forming device arranged for movement
between said legs.

22, A wire-working machine havinga fixed
die member, a reciprocating die member hav-
ing projecting legs, the fixed die member be-
ing apertured to receive said legs, and a loop-
forming device arranged for movement be-
tween said legs.

23. A wire-working machine having afixed
die member, a reciprocatory die member hav-
ing projecting legs, the fixed die member be-
ing apertured to receive said legs, and a loop-
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forming device arranged for movement be-

tween said legs, the fixed die member being
channeled to receive and guide said loop-
forming device. _

24. Awire-working machinehaving afixed
die member, a reciprocatory die member hav-
ing projecting legs, the fixed die member be-
ing apertured to receive said legs, and a loop-
forming device arranged for movement be-
tween said legs, said reciprocatory die mem-
ber and loop-forming device having codper-
ating means to form a bend at the free and of
the loop.

95. A wire-working machine having a fixed
die member, a reciprocatory die member hav-
ing projecting legs, the fixed die member be-
ing apertured to receive said legs, and a loop-
forming device arranged for movement be-
tween said legs, said reciprocatory die mem-
ber and loop-forming device having codper-
ating means to form a bend at the free end of
the loop, and said two die members having co-
operating means to form bends in the body of
the wire at the loop.

926. A wire-working machine having means
for feeding the wire, means for cutting the
wire into a predetermined length to consti-
tute a blank, mechanism for successively
forming crimps in the blank while the same 1s
free for movement from its opposite ends to-
ward the intermediate portion thereof, said
crimping mechanism involving fixed and re-
ciprocatory dies, means for moving the recip-
rocatory dies away from their normal range
of action, and means for ejecting the crimped
product after said movement of the recipro-
catory dies. '

27." A wire-working machine having means
for presenting the wire, means for cutting the
wire into a predetermined length to form a
blank, and means for successively forming
crimps in said blank and while the blank is
free throughout its entire length for move-
ment from its opposite ends toward the inter-
mediate portion thereof.

In testimony whereof we have hereunto
set, our hands In presence of two subscribing
witnesses.

ORLA H. WATKINS.
CHARLES F. SKELLENGER.

. Witnesses:
Axna M. CooPER,
ANNA JANSSEN.
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