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To all whom. it mai; concermn:

Be it known that we, OrLa H. WATKINS
and CuarLEs F. SKELLENGER, citizens of the
United States, residing at Clinton, in the
county of Clinton and State of Towa, have

invented new and useful Improvements in |

Wire-Working Machines, of which the fol-
lowing is a spec.fication. _

This invention relates to a wire-working
machine. The machine may be effectively
employed for various purposes, although in
practice it has been found highly advanta-
geous in the formation of wire rods of a kind
peculiarly adapted to a spring structure em-
E};)yed in the make-up of various articles of

niture.

In the drawings accompanying and form-
ing a part-of th.s specification we represent
one effective organ’zation embodying our in-
vention and which we will set forth in full in

‘the following description. The maciine thus

represented is arranged to form with accu-
racy and rapidity crimps or compound bends
in a wire blank or rod at preselected d’stances
and also to form on the ends of said blank
hooks or bends, so that the finished product
can be readily connected to other wires of &
spring structure.

Referrng to the drawings, F-gure 1 is a
front elevation of a wiresworking machine
embodying our invention and showing an in-
termediate portion thereof removed. Fig.2
is a detail view in elevation of wire-feeding
rolls and certain power-transmitting: gears.
Fig. 3is a perspective view of a shaft and cer-
tain cams and other devices carried thereby.
Fig.4 is atransversesectional elevationtaken

" on the line'4 4 of Fig. 1. ‘Fig. 5is a front ele-

40

vation of an intermediate part of the ma-
chine. Fig. 6 is a sectional top plan view of

~a portion of the machine at the head - end

45

thereof. Fig. 7is a deta'l in elevation of an
actuator. E%s. 8,9, and 10 are. diagram-
matic v.ews of the cutting, bending, and die
mechanisms, Figs. 8 and 9showingalso a part
of the means for controll'ng the act’on o the

_ shaft shown in F'g..3, for example. Fig. 11

. . cutter:

so

is a persli‘gct_ive v_ew of the front end of the

ig. 12 is a top plan view of ‘the
same and also of certain- associated parts.
Figs. 13 and 14 are sectional side elevations
of & guiding and ejecting device. ~Fig. 15 isa
perspective view of certain guiding and con-

trolling devices. Fig. 16 is a similar view of
the upper and lower g?es shown as separated.
Fig. 17 is a similar view of the article made
by the machine constructed as hereinafter
described.

Like characters designate like parts in all
the views.

The framing for supporting the different
parts of the machine may be of any suitable
character, being represented as involving in
its construction a bed 2 of any desirable size
or material, from the head and tail ends of
which the legs, each denoted by 3, depend.
Upon the opposite ends of the bed the stand-
ards or. upr.ghts 4 rise and constitute a par-
tial support for the shaft 5, disposed longitu-
dinally of the machine.

In the machine shown in the drawings we

feed therento from a suitably-mounteﬁ reel
(not illustrated) wire and intermittently
sever the wire into a predetermined length to
const tute a blank. After the production of
the blank we form in the same, and in the
present instance in succession, a series of
crimps and also shape the ends of the blank
to present hooks. Each crimpis in the na-
ture of a compound bend cons:sting of two
deflected portions and an intermediate oppo-
sitely-deflected portion, the several crimps
being created by successively and independ-
ently operative die mechanisms hereinafter
more particularly described.
" Before the wire is cut it is fed through a
suitable stra’ghtening device, the one repre-
sented being denoted in a general wa
and being of a famillar type a deta: ed de-
seription of the same is unnecessary. After
the wire leaves the straightening device it is
passed between the superposed feed-rolls,
each des gnated by 7, which posit'vely ad-
-vance the leading or free portion of the wire
toward the cutting, crimping, and bending
mechan’sms. One of the rolls shown in the
present case is represented as connected by a
gearing (designated in a eneral way by 8)
with a driver, as 9. The driver is illustrated
as cons.sting of a pulley running loose on the
shaft 5 and adapted fo be operatively con-
nected atregular intervals with said shaft and
in such a way as to impart to the latter one
full turn. . ‘ '

Rigidly united with the shaft 5 in any de-
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sirable manner is whatis known in a number



of arts.as a “one-revolution clutch,” (denoted

- . in a general way by 10,) a detailed descrip-
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 to this.

tion of which is not necessary. The clutch
inyolves in its make-up a spring-actuated
bolt, as11, normally held retracted by a latch,
as 12, suitably mounted on the framework of
the machine and actuated in a direction to
effect the release of said bolt by the suitably-
mounted lever 13, connected with the head
end of the longitudinally-disposed rod 14,
said rod being connected at a point beyond
the lever in a manner hereinafter described.
By drawing the rod 14 to the right the effect-
ive portion of the latch 12 will be lifted in
order to permit the ‘spring-actuated bolt 11
to be instantly, thrust or shot out by the force
of its spring into operative engagement with
the pulley 9 in order to operatively connect
said pulley with the shaft 5 and naturally to
result in the rotation of the shaft.

peripheral groove in the clutch-sleeve 10,
where it can engage the bolt 11 when said
sleeve has made practically a full turn, in
order that when the said full turn is wholly
completed the bolt will be disengaged from
the pulley to stop the rotation of the shaft.
We have descfibed in a general way certain
old mechanisms, which are more fully set
forth in.a contemporaneously-pending appli-
cation filed December. 28, 1904, Sena,ll}\}o.
238,683. It might be stated at this point

that the rod 14 is drawn toward the n%‘ t to |
- effect the coupling of the pulley 9- wit

the
shaft 5 by the movement of the wire ; but as
rther description will hereinafter

~follow.

40

, ignated by 15. There

The wire after it leaves the straightening
device 6
sides of certain fixed die members, each
are several of these
fixed or lower die members 15 represented in

" Fig, 1, illustrative of the organized machine,
- They are also clearly represented in Figs. 8 to

45

10, inclusive, and Fig. 16. ‘ :
The respective die members 15 are rigidly

'~ carried by the bases 16. of standards 17, dis-
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posed vertically above the bed 2 of the ma-
chine,
hereinafter apparent, carry the upper die
members coGperative with the die members
15, respectively, are adjustable longitudi-
nally of the machine in order to effect varia-
tions in distance between the crimps, and for
this purpose the bases 16 may be mounted
for sliding movement along the upper side of

the bed 2. The bases are represented (see..
particularly Fig. 4, for example) as having.
screws.18 on their under sides, the shanks of.

the screws passing through perforations in

the cross-bars 19, the opposite ends of which:

are .adapted .to engage suitably - positioned

flanges, as 20, within the hollow or, cham--

bered bed 2. By loosening up the screws the
standards maybe adjusted, and when in their

The.
“working end of the detent or latch 12 fits a

passes in contact with the up er
es-

The standards.17, which, as will be

819,623

desired relations can be ‘thus maintained by

the action of the screws,

Each of the lower or fixed die members 15
is rigidly united to a standard 17 and rests on
a base 16 of the co6perating standard.

The upper die members are each desig-
nated by 21 and are adjustably united in
some convenient wagrr with the lower ends of
the slides 22 on the
The slides 22 are carried for vertical recipro-
cation in suitable ways on the standards 17
and arenormally held elevated by coiled pull-
springs, as 23,
sﬁdes and standards. When the slides are
elevated, their upper ends or antifriction-
rolls, as 24, thereon engage. the ineffective
portions of the peripheries of cams, as 25,
splined to the shaft 5, which, it will be re~
memboared, is given intermittently & full or
complete rotation. It naturally follows that
each cam takes the same motion,
the rotation of a cam the effective portion
thereof presses a slide 22 downward, so that

the die member 21, carried by said slide, can

codperate with a codperating die member 15
to form a crimp in the wire,
portions of the cams 25 are so related that the
cams operate in sequence, and when the wire
or blank is under the action of the die mech-
anisms it is drawn oppositely, the blank be-
ing cut from the leading portion of. the. wire,

‘a8, ’Freviously stated herein,

he die mechanisms, to which reference
has been made in a
scribed more in detail. The leading end. of
the wire after it leaves the feed-rolls entefsa

: %uide-tube, as 26, and passes the cutting and -

ending mechanism, then along the. upper

sides of the several lower die. members,: al-

though there may be only one of the latter,

and »%na,lly- enters: a notch-27 in the block

28, supported on the bed 2 just beyond and
in' comparative proximity to the final die
mechanism. When the extreme forward end

of the wire enters the notech, it strikes a bolt, -

as 29, (see, for- example, Figs. 8 and 9,)

housed within said block 28:and- normally
-held in its working or horizontal
-aleaf-spring, as 30. The rear end of the bolt

osition b

29 engages.the suitably-mounted rock-lever
31, conrected at its upper.end with the rod

14, to which refererce Las Lereinbefore been

connected to the i'essective.

general way, will be.de-
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ont faces of the latter.
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and during -
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95

I00

105

110

115

made. The normal position-of the parts is .
represented in Fig. 8, the wire in-said ficure.: .

being illustrated as moving toward the right..

In said figure. . On the slight. advance move-
ment of the wire:the bolt 29 is thrust toward
the right in said figure, therebgr,movin‘g the
lever 31 in a corresponding di

order to e

by said bolt will be caused to automatically
engage the . driving.

connect the latter with:the shaft 5. The ini~.

irection, the:
same applying with respect to:the rod 14 in.
ect the release of the spring-con-.
trolled bolt:11 in the clutch-sleeve 10, where-~.-

-puliey 9 to operatively -
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tial operation of the machiné after the shaft
starts to rotate is the severarce of the for-
ward end of the wire to form a blank, and the
means shown for accomplishing this result in~
volves a cutter, (designated in a gereral way
by 32 and represented in detail in Fig. 6 and
also shown in a number of the other figures—
for example, Figs. 8 to 12, inclusive.)

The forward ‘portion of the stock duricg
the formation of the crimps therein is main-

“tained in the notch 27 by a detent, as 33, of

angular form, the lorger arm of which is suIl)—
Eorted for rockin% movement by suitab

earings upon the block 28. The lower arm
of the detent 33 has a rotch which registers
with that in the block 28 to form a guide-pas-
sage for the extreme advarnce end of the wire.
The detent 33, wlich is of the gravity ty%e,
isrormally maintaired against movement by
a gravity-latch, as 34, pivoted at one end to
one of the bearings which carries the detent
33 and shoulderef between its ends to engage
the detent below the center of motion of the
latter. The latch 34, as will hereinafter ap-
pear, is elevated in order to free the detent
and effect the ejectment from the crimpin
mechanism of the crimped and ‘nishe
product. ' .

As previously stated, tle cutting mechan-
ism involves a cutting member, as 32, the
same beirg substantially of cylindrical form
and being supported for turning and endwise
movement by a boxing, as 35, supported on
the framework of the machine. On the ex-
treme forward end of the cutting member 32
is a segment 36, having one of itsedgessharp-
ened to produce a cutting edge, the sharp-
ered portion beirg at the left in Fig. 8. The
segment, the outersurface of which is corcen-
tric with tke forward reduced portion of tle
cylindrical cutting member 32, is given a par-
tial rotation forward and then backward, be-
ing adapted on its forward movement to cut
through or snip off a predetermined length of
wire. The sald forward end of said cutting
member turns in a transverse bore in tle
block 37, which trarsverse bore opens into a

‘longitudinal bore through which the wire is

fed, the place at which tke two bores inter-
sect being so shaped as to produce an edge
which cobperates with that of the cutting
member 32 in severing the desired leugth of
wire. In Fig. 8 the segment is iliustrated as

- being above the wire, tke latter beirg shown
55.

by the arrow in the same figure as moving
toward the right in said figure.

Extending longitudirally through the cut-
ting member 32 1s a pin or elongated spindle
38, which exterds beyond tke opposite ends
of said cutting member. Only a short length
of the pin or spindle extends beyond the for-
ward end of the cuttizg member, so as to pre-
sent a projection around wtich the cut end of
the wire is adapted to be bent by the action
of the segment 36.

a3

The part 32 in addition to serving as a cut-

ting member also serves, with the pin or spin-
dle, as a hook-forming means.

_ The block 28 is provided with a cylindrical
member 39, a duplicate in construction of the
part 32, except that the bending-segment 40
of said cylindrical part 39 has nocuttingedge.
The bending member 39 has associated there-
with & pin or spiadle 41, coustructed and op-
erating - exactly like the pin 38. The seg-
ments 36 and 40 bend the free ends of the
wire-blank around the respective concertric
pins 38 and 41 after the said wire has been
cut by the action of the cutting portion of
the segment 36. After the shaft 1s thrown
into action the first thizg that takes place is,
as previously set forth, the severance of the
advance end of the wire, and this is accom-

JC

75

8o

plished by the cutting edge of the segment 36. .

The operation of the parts 32 and 39 and
their pins 38 and 41 being identical and the
same applying to the operating mechanism
theiefor, we deem it necessary to desciibe
the constiuction and action of simply one of
the operating mechanisims and associated

arts, and the same a; e fully vepesented in

ig. 6, for example. Rotative with the shaft
51s a pelipherally-giooved cam, as 42, the
peripheral groove of which has a straight poy-
tion and a substantially V. portion, the
branches of which V poition merge into
such straight portion, the former constitut-

85
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ing the effective pait of said cam 42 and -
serving through certain intermediate devices.

to b ing about a back-and-foith 1otion of.

the cutting member 32. A lever 43 is ful-
crumed between its ends on the standayd 44,
rising f.om the upper side of the bed 2, the
upper end of the lever having a projection
situated in the groove of the cam 42 and no:-
mally located at the apex of the V poition
theireof. "The lower end: of said leve: is con-
nected by a link 45 with the rack-bax 46, ex-

tending through a longitudinal opening in .

the boxing 35, and the teeth of which aie
adapted to mesh with a pinion 47, featheied
on the cutting member 32. The cam 42
when it rotates under the action of the shaft,
5 causes the projection on the upper end of
the 10cking lever 43 to iide out o% the V por-
tion of the peripheralslot and into thestraight
poition thereof, and duiing this motion the
segment 36 through the intermediate parts
moves f.om the position shown in Fig. 8 to
that indicated in Fig. 9, in which position it
remains until the cam has made practically a
complete rotation or until said p. ojection en-
ters the other bianch of the said V poition,
at which time the lever is retuined by the
cam to its piimary position, a reverse motion
being naturally applied to the cutting mem-
ber 32. . ‘ :
It will be assumed that the shaft 5 has been
started, as hereinbefore described, and that
the cam 42 has commmenced to rotate.

When :
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it rotates, it will be understood that the rock-
ing lever 43 is operated in such m:anner as to
draw the 1ack-bar 46 toward the left in Fig.
6 and to 1otate the pinion 47, and hence the
cutting member 32, to cause the seginent to
travel £ om the position shown in Fig. 8 to
that represented by Fig..9, as before de-
seribed.  Onthe opposite motion of the lever
the cutting member th: ough the intermediate
pa:ts will be 1etu: ned to its o.iginal position,
or that shown in Fig. 8, for example. When
the segment 36 nioves fiom the position

shown in Fig. 8 to that represented in Fig. 9,.

it fi.st of all cuts throuch the wiie, subse-
quent to which its flat innei face o the effect-
ive bending portion thereof cuils the cut end
of the blank around the pin 38. While the
part 32 is being given its advance partial : o-
tation the same motion is taking place with
respect to the part 39, so that the segment 40,
which 10tates oppositely to the segment 36,
can by its flat face bend the right free end of
the blank aiound the pin 41.

Itisnecessaiy by the organizationdesc: ibed
to stop the feed of the wire during the cutting,
crimping, and ejecting operations, and this
result we secuie by imparting an endwise
movement to the cutting member 32 in o:'der
to biing the body thereof in such position as
to close the outlet of the longitudinal bore of
the block 37. Upon the said cutting men:-
ber 32 at a suitable place is a stud 48, shown
as an antif.iction-roll, adapted to codpe:iate

_with the beveled face of a cam member 49,
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suitably rigidly attached to the forwa: d side
of the boxing 35. When the pa t 32 was ro-
tated to biing about the seveiance of the wire
and the bending of the cut end about a pin,
the stud, projection, or antifriction--oll 48
was caused to 1ide against the beveled face of
the cam 49, so as toimpa:t an advance move-
ment to said pa:t 32 and to bring its impe: fo-
rate portion opposite or into coincidence with
the outlet of the longitudinal bo.e of the
block 37 and so that the advance end of the
major po.tion of the wiie will st. ike against
the said imperforate poition to aiiest the
further feed of thewite. Thefo. wa.dr otion
of the cutting member 32 is in opposition to
the coiled pi.otiactile or push spiing 50, su.-
tounding the rear po.tion of said cutting
member and bearing against the boxing 35
and also against a suitable stop on said:cut-
ting memr be:.  On the fo. ward coverr ent of
the cutting men.ber to effect the aiiest in
feed of the wire the sp.ing 50 is con p: essed,
wheveby on the ietw.n : otative movement of
said cutting men.ber the latter niay be re-
tracted by the expanding-sp:ing, the opera-
tion being concluded when the 10ll 48 passes
out of contact with the operative su. fg,ce of
the cam 49. . ' '

As the wire when crimped is drawn toward
the intermediate portion from'its opposite or

hooked ends, it is essential that the pins.

819,623

rior to the crimping operation should bs

eed from the said hooked ends. This re-
sult is accomplished by the rearward end-
wise movement of the pins. We will de-
scribe, of course, only one of the pins and its
operating and adjunctive devices, as the same
description applies to the other parts. The
rear énd of the pin 38 (see Fig. 6) extends
through a suitable guide perforation in a lat-
eral extension on the bracket 51, the rear por-
tion of the pin being encircled by a coiled
push-spring, as 52, engaging one of the check-
nuts, between which one arm of the suitably-
mounted elbow-lever 53 is mounted, said
arm having a perforation to receive the pin
brrod 38. The spring 52, it will therefore be
apparent, by engaging one of the check-nuts
presses the pin 38 normally forward, so as to
maintain the extreme front end in position
to receive the wire to be bent about the same
by the segment 36. The free arm of the el-
bow-lever 53 fits in an aperture 54 in the un-

70

15

8o

85

der side of an actuator 55, adjustably con- -

nected at one end with the rack-bar 46, from
which it will be apparent that said actuator
or bar 55 partakes of the movement of the
rack-bar. ~The formation of the aperture 54
produces two shoulders on the under side of
the zctuator 55, between which the free arm
of the angle-lever 53 is normally disposed.
The shoulder on the right in Fig. 7 is nor-

90

95

mally out of contact with said free arm.
When the rack-bar 46 is moved toward tHe -

left in Fig. 6 to effect the rotation of the
member 32 in the manner hereinbefore de-
scribed, the actuator or bar 55 is moved in a
corresponding direction, and just after the
hook is formed in the left end of the wire the
shoulder on the right on the under side of said
actuator strikes the free arm of the angle-le-
ver 53 in order to thrust the pin 38 rearward,
during which motion the spring 52 is com-
pressed and the forward end of the said pin is
moved entirely out of the path of the wire or
freed wholly from the hook. This operation
is repeated, as will be understood, near the
opposite end of the mechine. On the return
movement of the rack-bar the shoulder on
the right of the actuator 55 moves away from
the free arm of the lever 53, so that the spring
52 crn return the pin 38 to its primary posi-
tion end to receive the free end of a wire to be

100

105

110

115

bent thereabout. ~Should the spring fail to -

act in returning the pin to its original posi-
tion, such result will be brought about by the
shoulder on the left of the actuator 55 acting
against the lever 53. It should be stated
that when the segment 40 moves from the
position shown in Fig. 8 to that represented
in Fig. 9 it engages and then rides off the bolt
29, during its contact imparting a downward
swinging movement to said bolt. Assoon as
the segment passes off the bolt the latter is
promptly returned to its original position by
the spring 30.
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- In connection with the die mechanisms we
provide a device for aiding in guiding the

‘wire, which is subsequently effective for ef-

fecting the ejectment from the die mechzn-

isms or crimping means of the finished prod-
uct.  Asa matter of fact in practice we pro-

vide severe| of these devices, one of then be-
ing shown in detail in Figs. 13 and 14. We
will now describe in detail one of said de-
vices, such description applying to the others,
as they are the same in construction.

Within the bed 2 is-mounted a rock-shaft
60, to which are rigidly united in some suit-
able way the hubs of the swinging srms 61.
(See Fig. 4.) Referring now to Figs. 13 and
14, it will be seen thet the upper end of the
rock-arm 61 is enlarged to present a head,
and in the upper side of the enlargement is
formed a recess 62, which codperates with a

recess 63 on the gravity-latch 64, supported

by the framework of the machine znd inde-
pendently of the swinging arm 61. The two
recesses 62 and 63 normally mate, as indi-
cated in Fig. 13, to form a guide - passage
for the wire, and through which said wire 1s
threaded as it is fed toward the bole 29. In
the upper side or hedd portion of the swing-
ing member 61 a concavity 65 is formed,
which normally receives a convex portion 66
on the under side of the pivoted gravity-latch
64, the relation in question being maintained
by the automatic action of the latch. Dur-
ing such relation the two recesses 62 and 63
mate to form the passage mentioned. When
the recesses do mate, the wire is prevented
from lateral movement by the walls of ;the
passage formed by such recesses. In other
words, the swinging member 61 and codper-
ating latch 64 act conjointly to maintain the
wire against movement and to also prevent
lateral motion of the cut blank.

On the upper side of the head portion of
the swinging member is located an upright
projection 66’, which fits within a longitudi-
nal slot in the superposed latch- 64, whereb
on the motion of the swinging member rel-
ative to the latch the former will be prevent-
ed from sidewise action. There is one swing-
ing arm or member 61 and codperating latch
64 between each pair of die mechanisms, al-
though this is nat essential.

The wire is fed toward the bolt 29 and in
its passage toward said bolt passes through
the passages formed by the complemental re-
cesses 62 and 63, and after the shaft 5 is start-
ed in action the initial thing that takes place
is the severance of the wire into a blank.
Then the ends of the blank are shaped to pre-
sent hooks, following which the die mechan-
isms are rendered successively effective to
form crimps of the character set forth at
predetermined intervals in the blank. The
cams 25 for effecting the successive action of
the blocks or slides 22, which carry the upper
die members 21, act in succession. The up-

>

per die members 21 each ineludes on its lower
edge several salient portions, the intermedi-
ate one of which is more prominent than the
side ones, while the lower die members are of
reverse construction. It will be apparent
that when an upper die member 21 is pressed
downward against the wire imposed upon the
lower or fixed dic member 15 a crimp of the
kind shown in Fig. 17 and also in Fig, 10 will
be formed. The first cam 25 on the left ini-
tially aets to press the codperating upper die
member downward, following which the re-
maining cams 25 operate in succession. After
the working portion of a cam 25 passes from
out of contact with an antifriction-roller 24
the cooperating die member 21 is returned to
its original position by the force of a spring 23.

To the shaft 60 and at suitable points
thereon are rigidly joined rock-arms, as 70,
to the upper ends of which the links 71 dre
jointed, the opposite ends of said links being
connected to levers, as 72, fulecrumed on the
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framework of the machine, and the upper .

ends of which normally engage the ineffective
or release portions of cams, as 73, splined or
otherwise connected to the shaft 5.

The working portions of the two cams 73
are alined longitudinally of the machine and
are adapted to engage the upper ends of the
levers 72 immediate% after the last slide 22
has been returned to 1ts original position and
naturally after the formation of the final
crimp in the cut length of wire.. When the
final crimp is formed, the two cams 73 or
the effective portions thereof simultancously
operate the levers 72, so as to impart a for-

‘ward movement to the lower arms of said le-

vers and naturally a corresponding move-
ment to the arms 70, and hence the swinging
members 61. When the working portions of
the two cams pass free of the levers 72, the
latter are returned to their original positions
by means of springs, as 74, connected to the
rock-arms 70 and also to the framing of the
machine interiorly of the bed 2.  On the for-
ward movement of the swinging members 61
they coact to effect the ejectment of the
crimped stock away from the crimping mech-
anisms or, 4s they are in the present case, a
series of correlated dies. On the action of
the levers 72 in unison by the cams 73 the
swinging members 61 are moved forward,
which would be toward the left in Fig. 4-and
toward the right in Figs. 13 and 14. In the
last - mentioned figure we have shown the
member 61 by dotted lines as being near its
extreme forward position, and it might be
stated that the forward movement of the said
swinging member is an accelerated one, the
working portions of the cams 73 being so
shaped as to secure such motion. On the
forward motion of the several members 61,
which occurs, of course, simultaneously, the
latches 64 are caused to be elevated by the
riding out of the convex portions or rounded
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projections 66 from the concavities or seats t back of the blank during the hook-forming 65

65 1n the respective swinging members 61,
so that the latches are elevated suﬁiclentIK
to free them from the wire. The bac

walls of the recesses 62 then serve to im-
pel the crimped stock forward in a quick
manner, and, falling from the members 61,

" said stock drops into a cradle, as 75, suitably
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fastened to the forward side of the bed 2, and
from which the crimped stock can beremoved
at intervals. On the return movement of the
swinging member 61 free of the product the
latches 64 drop simultaneously to their origi-
nal positions, when the seats 65 come oppo-
site the rounded projections 66.

The latch or controller 64 on the extreme
right in Fig. 1 normally engages under the
free portion of the latch 34, which latch, as
will Ee remembered, normally prevents mo-
tion of the detent 33. When, therefore, said
outermost latch 64 is elevated, it will elevate
the latch 34, so asto free the latter from the

. detent 33, whereby the latter will release the
- extreme forward end of the finished product.
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When the detent 33 is rendered ineffective by
the elevation of the latch 34, said extreme
forward end of the product can be readily
moved from out of the notch or recess 27.

. From the outer end of the block 28 there is
represented as extending a slotted projection
76, in the slot of which the upper end of the
rock-lever 31 plays, the outward movement
of said lever being controlled by the adjust-

able stop:77, shown as a seét-screw tapped

through the outer end of said projection 76.
Briefly set forth, the operation of the ma-
chine constructed as hereinbefore described
is -as follows: The wire is fed positively into
the machine, the leading end thereof throw-
ing the shaft 5 into action, as hereinbefore
described. Upon the cutting off of a prede-

* termined length of wire by the cutting mech-
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anism set in motion by the shaft the encs of
the wire are first bent to form hooks, after
which the wire is crimpe at predetermined
points in itslength. = Afterthe wireiscrimped
1t is ejected from the crimping or die mechan-
isms into a suitable receiver.

We desire to state that we do not limit our-

selves to the construction hereinbefore de- |

seribed, and shown in detail in the accompa-
nying drawings, for the construction may be
radieally modified within the scope of our
claims. We have used herein certain terms
and desire it to be distinctly understood that
said terms are in their generic senses with a

view of covering equivalent parts.

Having thus described our invention, what
we claim is—

1. A wire-working machine having means
for feeding the wire, and a member arranged
to cut off a predetermined length of wire to
form a blanﬁ, to also bend the wire into a
hook, and to also arrest the feed of the wire

operation, ,

2. A wire-working machine having means
for forming hooks in the opposite ends of a
wire blank, and crimping mechanism located
between the hook-forming mechanism and
consisting of a relatively stationary die mem-
ber, and a codperating movable die member,
the opposite faces of the die members having

10

salient portions, and the stationary member a

constituting a support for the blank, and
means for operating the movable aie mem-
ber whereby it, and the cooperating dié mem-
ber, will form a crimp of compound curva-
ture in the wire. _ :

3. ‘A wire-working machine having means
for forming hooks in the opposite ends of a

wire blank, a plurality of relatively station--

ary die members to support the blank, a cor-

‘responding number of movable die members

codperative with the relatively stationary
die members, the coacting die members hav-
ing opposing faces provided with salient por-
tions, and means for operating the movable
die members in succession after the forma-
tion of the hooks in the blank, to form a suc-
cession of crimps of compound curvature in
the blank. C
4. A wire-working machine having means
for feeding the wire, and a member having a
cutting part arranged to sever a predeter-
mined length of wire to constitute a blank,
said member being capable of independent
movement to arrest the feed of the wire.

5. A wire-working machine having means
for feeding the wire, a member having a cut-
ting part arranged for movement to cause the

cutting part to sever a predetermined length

of wire to constitute a blank, said member
being capable of independent movement to

arrest the feed of the wire, and means for

forming a crimp in the cut wire. :

6. A wire-working machine having means
for feeding the wire, a member to perform
the following three operations, to wit: cut-
ting the wire into a predetermined length to
constitute a blank, arresting the feed of the
wire back of the blank, and forming a hook
in the rear end of the cut blank, and means
for forming crimps in the wire. :

7. The combination with two codperatin
members, each having a bending portion ang
a movable part, the bending portion being
adapted on the motion of the movable mem-
ber to bend the opposite ends of a wire blank
around the movagle parts, mechanism for
automatically movirig the. movable parts out
of contact with the wire, and crimp-forming
mechanism to act upon the wire between the
hooks. . :

8.-A wire-working machine -having two
turnable members;, each provided with a
bending-segment, and a movable pin extend-
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thereof, sail turnable members being adapt-
ed to benel the opposite ends of a wire blank
around the projecting ends of the pins to
form hooks in the opposite ends of said wire,
means for moving the pins endwise to carry
them out of contact with the wire, and crimp-
forming mechanism to act upon the wire be-
tween the hooks. ‘

9. A wire-working machine having means
for feeding the wire, & member having a cut-
tmg part and arranged for movement in one
direction to cause the cutting part to sever a
predetermined length of wire to constitute a
blank and for movement in a different direc-
tion to arrest the feed of the wire.

10. In a wire-working machine a. member
having a cutting part and arranged for turn-

- Ing movement to cause the cutting part to
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sever a predetermined length of wire to con-
stitute a blank and also arranged for endwise
movement to arrest the feed of the wire.

11. A wire- working machine having s
turnable member provided with a bending-
seguient on one end, a pin extending through
sald turnable member and projecting beyond

that end thereof which is provided with said

segment, said segment being arranged to
bend the end of a wire about the projecting
end of the pin on the turning movement of
said member, and the pin being endwise
movable to carry it free o? the wire.

12. A wire ~working machine having a
turnable member provided with s bending-
segment on one end, a pin extending through
said turnable member and projecting beyond
that end thereof which is provided with the
segment, said segment having a cutting edge
and being arranged to bend the end of & wire
about the projecting end of the pin on the
turning movement of said member.

13. A wire - working machine having a .

turnable member provided with a bending-
segment on one end, a pin extending through
sald turnable member and proj ecting beyond
that end thereof which is provided with the
segment, said segment having a cutting edge
and being arranged to bend t%e end of a wire
about the projecting end of the pin on the
turning movement of said mémber, and the
pin being endwise movable to carry it free of
the wire, '

14. A wire-working machine having wire-
feeding means, and a turnable member pro-
vided with a segment on one end, a pin ex-
tending through said turnable member and
projecting beyond that end thereof which is
provided with said segment, said segment be-
ing arranged to bend the end of the wire
about the projecting end of the pin on the
turning movement of said member and the
pin being endwise movable to carry it free
of the wire, and means for imparting an end-
wise movement to said turnable member to
bring it in position to arrest the feed of the
wire. .

2

15. A wire - working machine having a
turnable member provided with a bending-
segment on one end, a pin extending through
said turnable member and projecting beyond
that end thereof which is provided with said
segment, said segment being arranged to
bend the end of a wire about the projecting
end of the pin on the turning movement of
sald member, yicldable means for normally
maintaining the pin in the relation set forth,
and mechanism for positively imparting an
endwise movement to the pin in opposition
to said yieldable means to carry the pinfree
of the wire.

16. A wire - working machine having a
turnable member provided with a bending-
segment on one end, a pin extending through
sald turnable member and proj ecting beyond
that end thereof which is provided with said
segment, said segment being arranged to
bend the end of a wire about the projectin
end of the pin on the turning movement o%
said member, a spring for normall y maintain-
ing the pin in the relation set forth, means
for positively operating the pin in opposition
to sald spring to carry the pin free of the
wire, a pinion connected with the turnable
member, a rack-bar the teeth of which mesh
with the pinion, and means for reciprocating
the rack-bar, . ‘

17. A wire-working machine having crimp-
forming mechanism to act upon the wire
blank, and two independently-supported and

to form a wire-guiding passage, and one of
the members being operable by the other to
effect the release of the wire, and mechanism
for positively operating said other member
to move the wire away from the compaanion
member and after the formation of a crimp in
the wire. :

18. A wire-working machine having two
independently-supported and recessed mem-
bers, the recesses of which mate to form a
wire-guiding passage, and one of said mem-
bers being operable by the other to effect the
release of the wire, and said other member
being also operable to move the wire away
from: the companion member.

19. A wire-working machine having crimp-
ing mechanism, two independently-support-
ed and recessed members, the recesses of
which mate to form a wire-guiding passage,
means for feeding the wire to the crimping
mechanism and t%roucrh said passage, one of
said movably—mountea members being oper-
able by the other to effect the release of the
wire, and said other member being arranged
to_eject the crimped wire away from the
crimping mechanism. :

20. A wire-working machine having a re-
cessed swinging member, and an independ-
ently-supported latch also recessed, the re-
cesses in the two parts normally mating, said
swinging member being adapted on its work-
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.
ing movement to operate the latch in a direc-
tion to free the same from

also cause the movement.of said wire,
21. A wire - working machine . having a

'swinging member provided with a concavity

and a recess in its head, and a lateh su}l))ported
independently of said swinging member and
provided with a convexity normally to enter
said concavity and with a recess to mate
with the other recess to form a wire-guiding
passage; said swinging member being adapt-
ed on its working movement to operate the
latch in a direction to tree the wire.and to
also move the wire away from the latch.

92, A wire-working machine having means
for feeding the wire and for cutting the same
into a predetermined len th and for forming
hooks in the opposite ends of the cut length,
mechanism for forming a stccession of crimps
in the hook-formed wire, a plurality.of codp-
erating independently-supported and re-

the wire and to-

819,828

cessed members, the recesses of which mate
to form a wire-guiding passage, and one mem-

i ber in each case being operable by the other

to effect the release of the wire, a notched
part to receive the forward end of the wire, 2

‘notched detent, the notch of which codper-

ates w.th the notch in the said part to hold
said front end of the wire, and a latch to nor-
mally maintain the detent in its operative po-
sition, said latch being operable by one of
said movably-mounted members to cause the
release of the detent.

In testimony whereof we have hereunto set

our hands in presence of two subscribing wit- 35 '

nesses.

'ORLA H. WATKINS. :
CHARLES F. SKELLENGER.

Witnesses:
AnnA M. CooPER,
ANNA JANSERN,
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