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10 bl Wwhom 16 maly CORCEFTL.
Be it known that we, OrrLa H. WATKINS

and CHARLES K. SKELLENGER, citizens of the |

United States, residing at Clinton, in the
county of Clinton and State of lowa, have in-
vented new and useful Improvements in
Wire-Working Machines, of which the follow-
Ing 1s a specification.

This invention relates to a wire-working
machine, and while the machine may be em-

ployed for various purposes 1t 1s adapted es-

pecially for the formation of crimps i wires
or rods to be used 1n the make-up of springs
for beds and other articles of furniture.

In the drawings accompanying and form-
ing a part of this specification we have 1llus-
trated a convenlent organization capable of
carrying out the objects of the invention and
which we will set forth in detail in the follow-
ing description; but we do not hnmit our-
selves to the disclosure thus made, for cer-
tain variations may be adopted within the
scope of our claims succeeding saild deserip-
tion.

By the machme we are enabled to form
crimps 1n an accurate, rapid, and otherwise

satisfactory manner in a blank, which blank -

may consist of a previously cut length of
wire.

tront elevation of a machine involving our in-
vention.
pair of feed-rolls and certain adjacent parts.

Fig. 3 1s a perspective view of an intermit-

tently-operative shaft carrying cams for ef-
fecting the successive action of the crimping
mechanisms. Fig. 4 1s a vertical sectiona
elevation, the section being taken on the line
4 4 of Fw 1. Fig. 5184 front elevation of a
orlmp~formmcr mechanism.
spective view of a combined guide and ejec-
tor. Kig.71san elevation of the same. FID‘
S is a sectional elevation, the section bemcr
taken on the line 8 8 of Flcr 1. IFigs. 9 and
10 are sectional elevations of the principal
parts of a crimping mechanism. Fig. 111s a
top plan viewof the parts shown m “the two
preceding figures and also showing a com-
bined e]ector and guide. Fig. 12 1s a per-
spective view of a portlon of a block and cer-
tamn adjunctive devices. Iig. 13 1s a per-
spective view of a portion of the crimped
wire. Figs. 14 and 15 are detail views of two

- T &Clx-bﬂI‘S

Referring to said drawings, Figure 1 is a

Fig. 2 1s a detail 1n elevation of a

Kig. 6 1s a per-

Certain of the figures are upon an enlarged
scale.

Like characters refer to like parts through-

out the different views.

The framework for supporting the differ-
ent parts of the machine may be of any sult-
able character and is represented as includ-
ing In 1its .construction a bed 2, from what
mwht be considered the head and tail ends of
which suitable legs, as 3, depend. From the
opposite ends of the bed on the upper side
thereof, the standards 4 rise, said standards
ha,vmcr in their tops bearmb
the shaft 5, which shaft 1s intermittently
thrown mto action i order to effect the op-
eration 1 succession of certamn ecrimping
mechanisms.

In a contemporaneously-pending applica-
tion filed December 28, 1904, Serial No.

os for supporting
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238,683, the wire from which a blank of pre- -

determined length 1s to be severed is carried
from a reel (1101: shown) through a straight-
en)mﬂ' device, (denoted m a ﬂ‘eneml way by
6

one in the art of wire- EVOI‘]ﬂIng and hence a
detatled description of the same is not neces-
sary. After the wire leaves the straighten-
mg device 1t 1s led through the feed-rolls 7,

arrancred in superposed order and the lower
one of which is connected by cearing (de-
noted 1n a general way by 8) with the driver

9, shown as a pulley, connected by belting

with a suitable motor. (Not shown ) The
driver or pulley 9 i1s continuously operative
and runs loose on the shatt 5. KFrom this it
will be apparent that the lower feed-roll 7 is
likewise continuously rotative by reason of
1ts connection by gearing with said driver.
The driver 9 1s intermittently thrown into
operative relation with the shatt 5 1n order to
impart to said shatt one complete rotation,
during which complete rotation the advance
end of the wire is separated {rom the remain-

‘der thereof to form a blank and during which

sald blank 1s crimped and thereafter POsI-
tively ejected from the machine or away from
the crimping mechanism. -

The wire after 1t passes the feed-rolls 7

e1-

“ters the guide-tube 10, and emerging from the
latter it passes the upper and lower cutting

members 11 and 12, respectively, the lower
cutting member being represented as station-
ary, while the upper one 1s carried upon a

| shde 13, cooperative with a cam 14 on the

This straw-htenmﬁ' dewce 1s a Tamiliar
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2 | 819,622

shaft 5, which cam, like certain other cams |
also on said shaft, 1s splined thereto. After
the extreme forward end of the wire passes
by the cutting mechanism 1t is threaded
5 throu h the working portions of certain

gulde members (denoted 1in a general way by
15 and heremeiter more fpertieularly de-
e

scribed.) The wire 1s then fed forward until
1t can strike the forward end of the control-
10 ling-rod 16, housed in the tube 17 and longi-
_‘...udmelly reelprooatwe therein. The for-
‘ward end of the tube 17 1s of conical or bell
form in order to properly effect the guiding of
the free end of the wire against the head end
15 of the rod 16. The opposite end ot said rod
. is connected by a link 18 with the rock-lever
19, clamped to a suitably-guided longitudi-
nally—extending rod.20. The lever 19 is tul-
crumed at 1ts upper end on a post 21, rising
20 from the bed 2, and connected to said leveris
a colled pull-spring 22, said spring being also
connected to an arm on the lever-supporting
post, whereby the rod 16, through the inter-
mediate parts isheld in its advanced position.
25 A clutch-sleeve 23 1s fastened rigidly to the
shaft 5 and carries a spring-controlled bolt 24,
normally held retracted by a latch or detent
25. The head end of the lonn gitudinally-dis-
posed rod 20 1s connected to a suitably-
30 mounted lever 26, adapted to engage inter-
mittently the lower end of the detent 25 in
order to lift the opposite end of said detent to
effect the release of the bolt 24, whereby the
latter can be sprung into engegement with
35 the driving-pulley 9. It will be understood
that when the {ree end of the moving wire
strikes the rod 16 the latter is thrust toward
the tail end of the machine, whereby the de-
tent 25, through the intermediate parts,1s op-
10 erated in a manner to effect the release of the
bolt 24 to permit said bolt to engage the
driving-pulley 9, thereby operatively con-
necting said dmmng—pulley with the shaft 5,
and consequently causing the rotation of said
45 shaft. After the detent 25 has been oper-
ated to release the bolt 1t returns to its origi-
nal position to effect the retraction of said
bolt.
We have described 1 a general way cer-
so taln common mechanisms which are more
fully set forth in a contemporaneously-pend-
ing application hereinbefore referred to. We
have adopted this course for the reason that
no claim 1s made to the features thus far gen-
55 erally described.
- The cuide devices 15, to W}ueh reference
has hereinbefore been made and which are
shown in detail in Figs. 6 and 7 and also 1n
other figures—for example, Figs. 4, 5, and 8—
6o consist of arms of substantmlly anguler shape
rigidly united to the rock-shaft 27, mounted
within the chambered bed 2. The normal
position of the guides 1s shown 1n Fig. 4, in
which position they are posnwely main-
65 tained by cams, as 28, on the shaft 5. The |

cams engage the upper ends of levers 29, ful-

crumed between their ends on the standards

4. The lower ends of said levers are united

to links, as 31, connected at their forward

ends with the upper ends of the arms 32, also

rigidly fastened to said rock-shaft 27. Coiled
pull-springs (each denoted by 33) are connect-

ed with the arms 15 and 32, respectwely

The effective portions of the cams 28 by
engaging the upper ends of the levers 29
maintain the several guide members 15 in

their normal positions or as illustrated, for

example, in Fig. 4. When the working. por—
tions of said cams pass off the levers, the lat-
ter are free to strike the releasmﬂ'—f aces of the
cams, at which point the springs 33 become
mstently effective for swinging the guide
members 15 rearward, 1n which position they
are maintained until the effective portions of
sald cams engage the upper ends of the levers
and 1mpart an opposite movement thereto,
and hence to the guide members, the latter

on their return movement being given a for-

ward movement or toward the left in said
Fig. 4. Kach cam 28, it will be apparent,

therefore involves portlons of different radi,

75

30

90-

the portlon of greater radius constituting the -
effective portion thereot or the means for re-

setting the guide members and for maintain-
Ing them 1n their normal posttions.

The leading end of the wire 1s successively
passed through the cone-shaped passages 34

95

(see Fig. 7, for example) in the heads of the

oulde members or arms 15. These heads
have slots, as 35, open at their outer ends and
their inner ends being coincident with the
axes of the cone-passages 34. DBy reason of
the conical formation of said passages the

160 -

wire may be guided 1n a perfectly straight

manner.
Upon one side of each gulde-member head

1S a pwoted lateh 36, normally maintained in
1ts working relation by a spring, as 37, con-

nected with said latch and also with the co-

operative guide member. Hach latch has in

its under side a rounded notch or recess 38 |

between the opposing walls of which the wire

105

110

1s advanced. Normally what might be con-

sidered the forward wall of each notch 38§,
prevents lateral displacement of the wire, the

latch being held 1n operative position to se-

cure this result by means of the spring 37.

The wire 1s advanced through the machine

and through the successive guide members
15, and when its extreme forward end strikes

before described is thrown mto action. The
initial thing that occurs is the severance of

the wire by the action of the cutting mem-

bers 11 and 12, the upper one of which is op-
erated by the cam 14. As soon as the pre-
determmed length of wire to constitute the
blank is cut off from the remainder thereof
the wire or feed thereof is momentarily ar-
rested. After the blank is severed a crimp

115

I12¢

‘the rod 16 the shaft 5 in the manner herein-
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or plurality of crimps is formed therein.
the present case the finished product pos-
sesses several crimps, and we will now de-
scribe 1n full a crimping mechanism, such de-
scription applying to the other crimping
mechanismes.

1t might be stated that in the present in-
stance there 1s codperative with each crimp-
ing mechanism a guide device, such as 15,
which guide device, as will hereinafter ap-
pear, also constitutes an ejector for the fin-
1shed product. -

The standard 30 has a base 39 and con-

stitutes an effective support for the different
parts of the crimping mechanism. Said
standard 1s adjustable longitudinally of the
bed 2, 1ts base for this purpose being slidable
on the upper side of said bed and having a
depending stem or bolt 40 extending through
a perforation in the cross-bar 41, adapted to
engage under swtable lugs within the bed.
By tightening up the bolt the standard, and
hence the base forming part thereof, may be
maintained in an adjusted position. It will
be understood that as the several standards
30 are adjustable the distance between the
crimps can be regulated or the distance be-
tween the terminal crimps and the ends of
the blank or finished product can be likewise
regulated within the wish of the manufac-
turer. |

Upon the upper face of the base 39 is a
block 42, held rigidly in place in any desirable
manner. The wire is fed along and in con-
tact with the upper side of the block and to
the rear of the pins 43 thereon. These pins
are vertically movable in bores in the block
42, and their upper ends normally project be-
yond the upper surface of said block in order
to constitute a codperating pair of projec-
tions. Said pins 43 are situated at opposite
sides of the slot 44, extending from the front
to the rearin the block. The wire blank is
forced between the two pins or projections
in order to form a loop in said wire blank, the
loop being subsequently bent upon itself to
form the erimp represented in Fig. 13. Nor-
mally the pins or projections 43 occupy the
position represented in Fig. 9. The pins or
projections have teeth at their lower ends
meshing with a pinion 45 on the shaft 46,
(see Fig. 8, for example,) the block being
chambered to receive the said pinion.

On the outer end of the shaft 46 is a mu-
tilated gear 47, the teeth of which mesh with
teeth on the lower end of the bar 48, suitably
The bar 48 is in
1ts normal position in Fig. 8, during which
time the two pins of course extend above the
upper surtace of the block 42. By thrust-
g the bar 48 upward the pins 43, through
the intermediate parts, will be moved down-
ward flush with or below the upper surface
of the block 42, this operation OCCUTITING, as

will hereinafter appear, after the blank has |

<

In | been crimped, so that the finished product

can be ejected away from the crimping mech-

anism without hindrance from the cooperat-

ing pair of pins.

The actuating-cam for the bar 48 is de-
noted by 49, the upper end of the bar being
upheld against the periphery of the cam by
the coiled pull-spring 50, connected to said
bar and also to the shank or body of the fin-
ger 507, suitably fastened to the standard 30.
The free portion of the finger is contiguous to
the side face of the cam 49 and maintains the
cam 1n proper relation with the upper end of
the bar during the adjustment of the stand-
ard 30 and when the latter is in its adjusted
position. The pressing-down face or the
face of greater radius of the cam 49 is shown

n Ifig. 8 as engaging the upper end of the

bar 48, whereby the two pins 43 will be main-
tained in their normal positions. When the
cam has made about three-fourths of a rota-
tion, the release portion thereof will be
brought opposite the upper end of the bar 48,
so that the pull-spring 50 can draw the bar

48 upward 1n order through the intermediate

parts to thrust the pins 43 downward and

carry them below the path of movement of
the wire. The pins 43 are shown as cylin- -

drical in order to assure the formation of a
proper bend in the blank at the point where
the loop thereof joins the body.

On one wall of the slot 44 is situated a pro-

Jection 51, (illustrated as an antifriction-roll,)
and which playsin the elongated slot 52 of the

bending member 53, (illustrated as a plate,)
sald slot being slightly angularly disposed
with respect to the bending member and hav-
ingdownward offsets at its front and rear, re-
spectively, the purpose of which will be here-
mnafter apparent. A shaft 53’ is suitably
supported upon the standard 30 and carries a
disk 54and a pinion 55, (see,for example, Figs
9, 10, and 11,) the pinion meshing with the
teeth of the rack-bar 56, adjustably secured
at 1ts upper end to the vertically-reciproca-
tive block or head 57, slidably supported by
the standard 30 and operable by the cam 58
on the shaft 5.

The wrist-pin 59 on the disk 54 normally
lies against the bottom of the rear lateral ofi-
set of the longitudinal slot 52, in which posi-
tion 1t I1s maintained positively by the coiled
pull-spring 60, connected to the lower rear
end of the bending member 53 and also to the
upper end of a post 61 to therear of said bend-
ing member, which post is carried by the base
or foot 39 of thestandard. (See,forexample,
Iig. 4.) The spring 60 normally, therefore,
stands at an angle. The forward end of the
bending member 53 has a hook 62, adapted,
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when the bending member is tilted, to engage

over the wire blank. _

In Fig. 9 the bar 56 is shown by the arrows
i the act of moving downward, the motion of
the disk 54 being also indicated by an arrow.

130
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On. the initial movement of the disk the wrist-

pin 59 served to thrust the bending member |

53 in a forward direction. Durmg such mo-
tion of the bending member the front end of
the same engaged the previously cut blank at
a point between the pair of cooperating pins
43 and carried an intermediate portion of the
wire therewith and forwardly between and
beyond the projections 43, as shown in Fig. 9
and also in Fig. 11, to form the loop in the
wire. (Represented best in Fig. 11.) When
the disk 54 moves a certain distance, the
wrist-pin 59 will ride away from thebottom
of the rear offset portion of the slot 52, so that
the spring 60 becomes effective for elevating
the rear end of the bending member 53 and
lowering the hooked end thereof, so that the

hook 62 can positively engage the bight of
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the loop in the wire, which occurs at about
the time the wrist-pin 59 reaches a horizontal
line intersecting the shaft 53’. Beyond this
point the wrist-pin will impart an upward
movement to the rear portion of thebending
member and simultaneously a rearward end-
wise movement, so that the hooked end o
the bending member will draw the bight of
the loop downward and rearward and against
the curved faces of the chamfers or recesses
63, formed in the opposite sides of the slot 44
at the forward end of said slot, thereby to
bend the loop. In other words, the bending
member has a combined endwise and tilting
movement in forming a crimp, it being guided
by the placing of the projection 51 in the lon-
itudinal slot 52 of said bending member.

Therefore the working or hooked end of the
bending member has first a forward move-
ment, then a downward movement, and
finally a further downward and simultane-
ously a rearward movement on its working
stroke. When such working stroke 1s com-
pleted, the parts will occupy the positions
shown in Fig. 10. On the return stroke the
procedure will be reversed, and during the
same the hooked end of the bending device will
be freed or released from the wire.

The spring 60 positively maintains the
wrist-pin. 59 in proper relation with the slot
52 and its rear offset during the advance and
retractive motions of the disk 54. In Iig. 10
we have shown the wrist-pin 59 as occupying
its extreme advanced position.
wrist-pin returns to its original position 1t
serves, aided by the spring 60, to return the
bending member to its original position, said
bending member initially on its return stroke
being freed from the wire. The pull of the
spring is successively upward and downward
in order to assure the proper action of the
parts in the manner set forth. The pin 59, 1t
will be understood, only makes a partial revo-
lution, and during its back-and-forth motion
the working end of the bending member 53
will take a substantially elliptical direction.

It will be remembered that the block 57 |

of

As said

819,622

'has an upward and downward movement.

This block is shown as provided with means
for preventing distortion of the blank during
the formation of a crimp, the means being of

such a nature as to oppose the bending de-

vice or member 53, so that when the product
nished there will be present theremn no

is
kinks or undesirable and unnecessary bends.
The means for preventing such distortion of

the wire consists of the depending legs 64, the

shanks of which are adjustably connected
with the block or reciprocatory head 57. The
lower ends of the legs are downwardly and
inwardly beveled, the beveled faces being
adapted to engage the wire blank on the rear
side thereof during the erimping operation.
On the downward movement of the block
57 the working or beveled portions of the legs

64 are carried against the rearside of the wire,

so as to oppose the thrust put upon the wire
by the bending device 53. Immediately
after the legs 64 occupy their working posi-
tions or at the time the beveled faces thereot
engage the rear side of the blank the bend-
ing device becomes effective for forming the
crimp in the blank. Normally, it will be un-
derstood, the legs are above the wire blank,
and they are moved to such position immedi-
ately after a crimp has been formed. The
upper end .of the block 57 is normally held
acainst the ineffective portion of the cam 58
by the coiled spring 65, connected to said
block and also to the upper portion of the
standard 30. Upon theé rotation of the shaft
5 the effective portion of the cam 58 will
press the block 57 downward and will main-
tain it in the downward position for a prede-
termined length of time. When the eflect-
ive portion of the cam rides off the upper end
of the block, the latter is returned to 1ts origi-
nal position by the force of the spring 65,
which spring on the downward movement of
the block was stretched. During the down-
ward movement of said block the legs 64 are
moved to their effective positions, and nat-
urally the rack-bar 56 is moved downward in
order to effect the rotation of the pinion 55,
and hence the disk 54, whereby the said disk
becomes effective, aided by the spring 60, for
causing the movement of the bending device
53 to produce a crimp in the previously-cut
length or blank of wire.
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Just before the cam 58 presses the block 57 .

downward the effective portion of the cam
28 rides off the upper end of the lever 29, so
that said upper end can be swung toward the

120

left or in contact with the inefifective or re-

leasing face of said cam 28 by the power of
the two springs 33.  When the upper portion
of the lever is swung toward the left in K1g. 4,
the guide member 15 is swung toward the
richt, and during this motion the forward
curved face of the notch 38 will ride against
the blank or wire, the consequence being that

the latch is lifted and the blank is caused to

125

130



IO

5

20

25

35

40

45

55

60

05

‘releasing portion of the cams 28.
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ride out of the slot 35 in the head of the guide |

The guide member is maintained
in 1ts backward position for a comparatively
considerable length of time, for it will be ev.-
dent that the effective portion of the cam 28
is of small extent. Theinstant that the latch
36 passes out of contact with the blank the
latch is returned to its initial position by the
power of the spring 37.

‘Just about the time that the crimp 1in the
wire is formed the release portion of the cam

29 comes opposite to the upper end of the |

rack-bar 48, whereby the spring 50 becomes
effective for drawing the rack-bar 48 upward
and mto the release-notch of sald cam 49,
whereby through the intermediate parts the
pins 43 are drawn downward flush with or be-
low the upper surface of the block 42. The
cams 49 are so positioned that their release-
notches simultaneously receive the several
rack-bars 48 under the action of the SPrings
50, whereby all the pins43—there being in the
present case three sets of the same—will be
down at the same time. The effective por-
tions of the cams 58 are so positioned as to
operate 1n sequence upon the codperating
blocks or heads 57, and the cams 28 are so re-
lated that all the guide members 15 will be in
their backward positions at the same time.
It will be remembered that these guide mem-
bers have been described as serving also as
ejectors for the crimped stock, and 1t will be
understood that all the guide members oc-
cupy simultaneously their rearward posi-
tions, during which time the upper ends of
the levers 29 are in contact with the let-off or
When the
cams 28 have nearly completed their rota-
tion, the effective portions thereof simultane.-
ously strike the upper ends of the levers 29 so
as to force said upper ends toward the right,
and thereby swing the guide members for.
ward, or toward the left in F 1g. 1, it being un-
derstood that at this time all the crimps have
been formed in the wire or blank.

Shortly before the time the forward mo-
tion of the guide members is completed—and
thismotionisan accelerated one—the forward
ends of the latches strike the crimped stock
and forcibly move the same forward into a
cradle, as 66, fastened in some suitable way
to the forward side of the bed 2 and from
which cradle the supply of crimped articles
cah be removed at desired intervals.

Briefly stated, the operation is as follows:
The wire is fed from the reel through the ma-
chine, and when the leading end thereof
strikes the rod 16 the latter by the moving
wire is thrust toward the tail end of the ma.
chine to operatively connect the driving-pul-
ley 9 with the shaft 5 by means of the cluteh
member 23, which, with the cod erating de-
tent 25, 1s so related that the shaft 5 is caused

to have one full turn. Initially the leading
off by the action of |

portion of the wire is cut

the knives 11 and 12, the upper one of which
upper cutter side 13. The cutting of the for-
ward end of the wire to form a blank stops
the feed of the wire by the feed-rolls 7, which
have simply a frictional hold on the wire.
When the wire is cut off, the Crimps are suc-
cessively formed in the cut length of wire in
the manner hereinbefore described , and when
sald wire is crimped it is ejected from the
crimping mechanism into the cradle 66.
We desire to state that we do not limit oup-
selves to the construction hereinbefore de-
scribed, for the reason that certain obvious

changes may be adopted within the scope of

5

Is operated by the cam 14 acting upon the

75

30

our claims and also that we employ certain

terms 1n the present
broad generic senses.

Having thus described
we claim 15—

1. A wire-working machine having two
faces, a device for forcing an intermediate
portion of a wire blank between said faces to
form a loop therein, and a second pair of
faces against which the loop is pressed by
sald device to form a bend in the loop.

2. A wire-working machine having two
faces, a device for forcing an intermediate
portion of a wire blank between said faces to
form a loop therein, and a second palr of
faces against which the loop is pressed by
sald device to form a bend in the loop, one of
sald faces being movable with respect to the
blank to carry the same free of the wire.

3. A wire-working machine having an end-
wise movable and tiltable bending device, a
pair of faces between which the wire is forced
on the endwise movement of said device,
thereby to form
ond pair of faces against which the
pressed by said device on the
lment thereof, thereby to form
00P.

41? A wire-working machine having an end-
wise movable and tiltable bending device, a
pair of faces between which the wire is forced
on the endwise movement of said device,
thereby to form a loop in the wire, and a sec-
ond pair of faces against which the loop is
pressed by said device on the tilting move-
ment thereof, thereby to form a bend in the
loop, and said first-mentioned pair of faces
being arranged for movement re

to free, the wire.

our invention, what

loop 1s

a bend in the

5. A wire-working ‘machine having a slot-

ted block, a pair of pins associated with said
block and movable above and below the up-
per face of said block, and a bending device
arranged to play in the slot in said block and
to press an intermediate portion of a length of

6. A wire-working machine having a slot-
ted block, a pair of pins associated with said
block and movable above and below the up-

per face of said block, and a bending device

specification In their

a loop in the wire, and a sec-

tilting move- .
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block, means to

arrﬁnged to play in the slot in sald block and -

to press an Intermediate portion of a length
of wire between said pins to form a loop there
in, the walls of said slot having curved por-
tions, and the bending device being arranged
to press the loop against said curved faces to
form a bend in said loop.

7. A wire-working machine having a slot-
ted block, a pair of pins associated with said
move in the slot in the block
and to press an intermediate portion of the
wire between said projections or pins to form

a loop in the wire and means for subsequently

“bending the loop.

3. A wire-working machine having a slot-

 ted block, a pair of pins associated with said

20

25

block, and a bending device arranged to
move in the slot in the block and to press an
intermediate portion of the wire between sald
projections or pins to form a loop in the wire,
the walls of said slot having curved faces, and
the said bending member being adapted to
press the loop against said curved faces to
form a bend in said loop.

9. A wire-working machine having two

pins, a block having openings to receive the

. pins, the Iatter extending normally above the
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upper face of the block, means for pressing
the intermediate portion of a wire blank be-
tween the pins to form a loop therein, means
at opposite sides of the pins to prevent clis-
tortion of the blank during the formation of
the loop, and means for operating upon the
pins to bring their tops substantially flush
with said block. '

10. A wire-working machine having two
faces, a device Tor forcing an intermediate

portion of a wire blank between said faces to

form a loop therein, a second pair of faces
against which the loop is pressed by said de-

vice totorm a bend in the loop, and meansact-
ing in opposition to said device to prevent cis-

tortion of the blank
device.

- 11. A wire-working machine having two
faces, a device for forcing an intermediate
portion of a wire blank between said faces to
form a loop therein, and means normally out
of contact with the wire and arranged toen-
sage the same during the action of said de-
vice to prevent distortion of the wire during
the bending operation.

12. A wire-working machine having crimp-

during the action of said

ing mechanism involving two cooperating |
and mechanism for positively lowering the

members between which an intermediate por-
tion of a wire blank is pressed, a member hav-
ing wire-guiding means and arranged to act
acainst the finished product in the direction
to move it away from the crimping means,
and means for freeing said members from the
finished product. .

13. A wire-working machine having crimp-

~ ing mechanism, a movable member having a

65

cuide-opening for the wire and an outlet-slot
leading from said guide-opening, a latch car-

819,622

ried by said movable member and arranged
to normally hold the wire from movement
through said slot, said latch being adapted,
on the retractive movement of the said mem-
ber, to be lifted by the wire to permit the
same to pass out of said slot, and on the Tor-
ward movement of said member to apply a
foree to the wire in a direction tomove 1t away
from the crimping mechanism. .

14. A wire-working machine having crimp-
ing mechanism, a movable member having a
cuide-opening for the wire and an outlet-slot
leading from said guide-opening, 2 latch car-
ried by said movable member and arranged
to normally hold the wire from movement
through said slot, said latch bemng adapted,

on the retractive movement of the said mem-
ber, to be lifted by the wire to permit the

same to pass out of said slot, and on the Tor-

ward movement of said member to apply &
force to the wire in a direction to move 1t
away from the crimping mechanism, and
means for positively holding the latch in 1ts
normal position. |

15. A wire-working machine having crimp-
ing mechanism, a movable member having a
oulde-opening for the wire and an outlet-slot
[eading from said guide-opening, a latch: car-
ried by said movable member
to normally hold the wire from movement
through said slot, said latch being adapted,

on the retractive movement of the said mem-
ber, to be lifted by the wire to permit the
same to pass out of said slot, and on the for-
ward movement of said member to apply a
force to the wire in a direction to move it
away from the crimping position.

16. A wire-working machine
mechanism to form a crimp in a wire blank,
said die mechanism having a movable ele-

ment, automatic mechanism to operate sald

“movable element to free it from the wire af-

ter the formation of the crimp therein, and
means for normally guiding the wire, said
means being movably mounted and adapted
on one movement, to free the wire, and on the
other movement, to positively eject ~the
crimped wire away from the die mechanism.

17. A wire-working machine having a slot-
ted block, pins fitted n bores in the block and
normally extending above the upper suriace
of the same, a bending device to normally
force an intermediate portion of a wire blank
between said pins to form a loop in the blank,

pins to carry their tops substantially flush
with the upper surface of said block and to
free the same from the wire.

18. A wire-working machine having a slot-
ted and bored block, pins fitted in the bores
in the block, each having rack-teeth and each
pin normaily extending above the u
tace of said block, a pinion arranged to mesh
with the teeth of said pins, a bending mem-
ber arranged to work in the slot in the block

having die

per sur-
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and to press an intermediate portion of a wire

blank between said pins to form a loop in said
wire, and means for actuating said pinion,
after the formation of the loop, to free the
same from the wire.

19. A wire-working. machine having two
faces, a reciprocatory block, a bending de-
vice, means operated by the said block for

actuating the bending device in direction to
cause the same to force an Intermediate por-
tion of the wire blank between said faces to
form a loop in said wire biank, and means
carried by said block for engaging the wire,
upon the action of the bending device, and
Serving to prevent distortion of the blank
during such time.

20. A wire-workirg machine havirg a disk
provided with a WTist-pin, a longitudinally-
slotted bending device, the slot in which re-
ceives said pin, and the slot terminating at
its opposite ends in oifsets, a guide-pin ex-
tending into said slot, a Spring to maintain
the walls of the slot in working relation with
sald wrist-pin, means for Imparting a back-
and-forth partial rotation to said disk, to
thereby cause the bending device. to receive
an endwise and tilting movement, a pair of
faces between which the wire blank is forced
by said bendine device on the endwise move-
ment thereof, said bending device having a
hook at its working end to engage the wire,
and a pair of faces against which the wire
15 pressed, on the tilting movement of said
bending device.

21. A wire-working machine having a digk
provided with a WTist-pin, g longitudinally-
slotted bending device, the slot in which re-
' pin, and the slot terminating at
its opposite ends in offsets, a guide-pin ex-
tending into said slot, g spring to maintain
the walls of the slot in working relation with
sald pin, means for imparting a back-and-
forth partial rotation to said disk to thereby
cause the bending device to receive an end-

wise and tilting movement, a slotted block, |

in the slot of which said guide-pin is mounted
and in which said bending device is arranged
for operation, pins associated with said block,

ment thereof, said bending device having a
hook at its working end to engage the wire,
and the slot having a pair of faces against

which the wire is pressed on the tilting move-

[]

ment of said bending device.
22. A wire-working machine having a re-
ciprocatory block, a disk provided with a

o
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wrist-pin, a longitudinally=-slotted bending

 device, the slot of which receives said pin,

and the slot terminating at its opposite ends
1n offsets, a guide-pin extending into the slot,
& Spring to maintain the walls of the slot in
working relation with said wrist-pin, means
connected with said reciprocatory block for
Imparting a back-and-forth partial rotation

to sald disk to thereby cause the bending de- -

vice to receive an endwise and tilting move-
ment, a slotted block, in the slot of which said
bending device works and in which the guide-
pin is mounted, a pair of pins associated with
sald block and between which the wire is
pressed by said bending device on the end
Wise movement thereof, said bending device
having a hook at its working end to engage
the wire, and the slot in the block having a
palr of faces against which the wire is pressed
Ing movement, of said bending de-
vice, and means connected with said block
and positioned thereby to act against the
wire in opposition to said bending device and
to prevent distortion of sald wire during the
action of the bending device..

In testimony whereof we have hereunto set
our hands in presence of two subscribing wit-
nesses.

ORLA H. WATKINS.
CHARLES F., SKELLENGER.
Witnesses: |
AmEs M. CoOOPER,
ANNA JANSSEN.
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