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To all whom it may concern.:
- Be 1t known that I, FrEDERICK FmMLR,
2 citizen of the United St ates, residing at

TwOlCEESt&‘L‘ in the countv of Worcester and

tate of Massa vehusetts, 11ave, 1nvented a new

and useful W ue—Bendmg Device, of which
Lhe followmﬂ 1s & specilication. | |
‘This Invention relates to a wire E}SIWLIfg
device or machine, capable of forming a se-
ries of loops 1n a wire. While the inventior

is capable of general use, it 1is cmeomﬂy;
deapted for makmﬂ Jjacqu ard needgies and |1

articles of that kmd i which a wire is pro-

vided with wo or more loom} at least one of

whmh 18 elonﬂ%ted in the direction of the
1re, cultheuﬂh it 1s to be
111?@111;1011 18 capable of use for the produe-
{1on of any other simular article from wire or
the like. It will be described wi
1 53 peference to 1ts use for the
wakting such jacquard needle
\Tltn this end 1 view the inve 111;1011 COMm-

purpose of

pli ses 1n 1ts complete form a series of wire
to

rending devices adjustable with respect
aeh othu so that the distance between the
bends may be regulated at will. The first

of these devices is a means for forming a
bend at the end of the wire, and wmpmses

also g

device for turning ]1e wire apout a
center wiien 1ts end is held in the position in
which 1t 18 bent so that the body of the

N

itself turns around 180 degleeg 1n the ma-

chine and comes naturally into commt with

the second pending device so that it 1s accu-

rately 10mted 11 posnmﬂ f01 the operation
This second bending device com-

theleuf
prises a loop former which opcmtes to turn
the wire again around a pin and form x loop.

- in its prerﬂﬂed form it operates to pmduce

40 4
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n clongated leop ’},.le bends it about two
pins instead of one. This brings the end of
the wire again 1nto p\}sltlon at 1580 degrees

from the 01"1@111.&11 p{}srtlon of the wire m the
irst, Deudnw device and 1n contact with an-

other loop former which forms another loop
therein. It will be understood, of course,
that the relative locations and
ments of these parts may be varied, and that

the invention involves combinations ol any

two or more of them without the others, and
that, of course, when it is not necessary to
form all of these loops, one cr more of the
above mentioned devices may be lemmred

understood that the

ith particu- |
f from the device.

‘ating end thereof.

wire

arrange-.

from the machine or otherwise prevented

from operating.

In the form in which the machine is illus-
trated, the various parts are opemted Dy
hand, and this 1s a convenient and simple
way ot constructing and operating the ma
chine, but of course, it is not necessary tﬂat
the parts should be opemted by hand, as
they might be connected up m any or dma,ry
way for mechanical operation.

. Eefele‘lce 1s to be had to the accompany-
mg drawings whici show a preferred embodi-

ment of the invention, and m which—
Figure 11s a plan thereof. W 1g. 2 1s an end
elevation showing the supportmg bar in sec-
tion. Kig.31sa pe1spectwe view of a detail
of mechanism for making the first bend.

-Tlg 4 15 an elevation parﬂ} n sectmn show-

ing how the completed article is dISCﬂ&I‘U‘Gd
ifig. 51s & fragmentary end
view of a supportmﬂ arm for one of the loop
formers. Kig. 6 1s an elevation of the oper-
Kig. 7 18 a sectional view
on the line 7—7 of ;ﬁw 1, showing a L part of
the first loop former in elevauwn Fig. 8 is
an elevation of the same showing ELHOﬂlel
part of this loop former. Fig. 91s a plan of
the loop former shown 1n ¥fig. 6.  Hig. 10 1S a
plan on an enlarged scale of the second loop
tormer showing another position of the p rarts
in dotted lines.

first two operations on the jacquard needle,

and Hig. 12 is a view of a pt oduct which the

machine is capable of procucing.
In order to clearly show the operations of
the machine as it is 1lluste ated, the jacquard
reedle to be formed will first be described,
reference being had to Fig. 12. The needle
@ is formed from a Q, plece of wire cut to defi-
nitelength. Onitsforwardenditisprovided
with a bend 5 and then the wire 1s bent
around an axis ¢ to form a loop &. Then a
loop e is made which will be called the elon-
gated loop as it is preferably made elongated
1 the direction of the wire, but offset there-
from as indicated. This 1s aecemphshed
irst by bending the wire about an axis fso as

 to bring it back parallel with the body of the

wire, and then bending it back on an axis gin
the.same direction so t hat the section 71, of the

' wire forms a continuation of the mam body
| thereof, and the loop ¢ is then completed.

Fig. 11 1s a plan of the head
carrying the mechanism for performing the
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Then a second loop or eye & is made by bend-
ing the wire about a single axis m. The rest
of the wire from this point on is straight. 1t

will be seen that there are three sections of !

wire between the three loops d, ¢, and %, and
beyond the latter all in alinement with each
other, the three loops being formed on one

side of the body of the jacquard needle.

10

15

20

20

30

39

40

~ated upon as indicated in Fig. 11.
guide has an inner wall 16 and an outer wall
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Although as has been stated, the invention
may be employed for other purposes, it is
herein described with particular reference
to the manufacture of such a jacquard
needle as that which has been described.
Heretofore these jacquard needles have been
made substantially by hand, some hand tools
being employed for forming the bends, but of
such a nature that the operation is slow and
expensive. With this invention, even in
such simple form as that illustrated, these
needles can be made in substantially one-
sixth of the time heretofore consumed.
Referring now to the rest of the drawings,
1t will be seen that the invention is illus-
trated 1 a very simple form involving a pair
of brackets 10 which may be secured to a
bench or the like, and which carry a support-
ing bar 11 on which the entire operative part
of the machine is carried. This support is
shown in the form of a bar preferably of uni-
form cross-section so that the various parts
of the device may be adjustable along it to
suit the kind of article to be produced.
Reference is to be had now to Figs. 1, 2
and 11 which show a head 12 from which ex-
tends a strap 13 having a binding serew 14

by which the head may be secured on the

supporting bar 11 1n any desired position.
Extending mwardly from the outer edge of
this head, preferably at the top, is a ouide 15
for receiving the end of the wire to be oper-
This

17 between which the wire is placed. Slid-
ably mounted in ways in the head is 2 bolt 18
which has a jaw 19 on its side, and is pro-
vided with a flat surface parallel with its di-
rection of motion.
in the guide its end projects past the notch,
the bolt being withdrawn as shown in Fig.
11. The first operation of the machine is to

force the jaw outwardly to bend the end of

the wire to form the bend 0. This leaves the
bent end b extending across the end of the

wall 17 under the projection 20 on the jaw

which holds it in position while the cther op-

erations are performed. The motion of the
bolt 1s accomplished by manipulating a lever
21 which 1s mounted to swing on a pivot sup-

ported by the head. This lever is provided

with a projection 22 extending through a
perforation 23 in the rear end of the jaw.
This serves to reciprocate the bolt when the
lever i1s turned, but in order to provide for
giving the bolt a positive forward motion, to
bend the end of the wire efficiently, the end

&

When the wire is placed

921,819

of the lever 1s provided with a cam 24 which
engages an inclined surface 25 on the jaw as
the lever is raised to positively force the bolt
outwardly and form the bend as indicated
in dotted lines in Fig.11.  This is of course

accomplished by the jaw 19 being forced past

the wire so as to bend the same against the

end of the wall 17. In the form shown,

there 1s & cap plate 26 on the top of the head

carrying the bolt, this cap-plate being re-

movable for obvious purposes. There is also
an adjustable screw 27 located on the strap
13 for engagement with the lever when the
same 1s dropped down to hold the lever in
such position that the end 28 of the jaw will
be flush with the end of the head, sc as to re-
ceive the wire when thenext operation i
tormed, as will now be described. '

VWhen the wire is first put into the ma-
cinine, as Indicated in Fig. 11, it is guided and

held in position not only by the walls 16 and

17, but by a pin 30 and a jaw 31 located in
line with these walls. This pin is stationary,
and 1s mounted on a projection 32 on the
head. The jaw 31 is mounted on a swinging
lever 33 which turns about said pin as a cen-

ter. On this leveralso is a projecting arm 34

which has a notch 35 therein for receiving the
wire. The lever has a handle 36 by which it
may be turned on its axis, and when the end
of the wire has been bent to form the bend ¥

this lever 1s turned as indicated in dotted:
Imes mn Fig. 11 through about 180 degrees so

as to turn the wire about the pin 30 to form
the bend at ¢ and complete the loop d by
swinging the wire through an arc of 180 de-
grees against the end of the head and bolt.
The notch 35, of course, engages the wire and

helps to swing 1t around in this position, and

in the end this motion presses it against the
end of the jaw or head. '

In order to provide for automatically re-

turning the lever 33 to its normal position, as

mndicated m Fig. 11, it is provided with an

arm 37 which, as well as the lever itself, has a

bearing on a stud 38 concentric with the pin

30. A spring 39 is connected with this arm
pring
and with a stationary part of the device to

sper-

Y
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return the parts to the position shown in-

Hig. 11. The main body of the wire now ex-
tends inwardly from the head 12 so as to en-
gage a loop-forming device carried by the

o | .
support 11 which will now be described.

This loep former comprises a plate or anvil
40, as mdicated in Figs. 1, 4 and 10, reference
also being had to Figs. 5, 7 and 8 for further
details of this part of the machine. This
carries a strap 41 surrounding the supporting
bar 11 and secured thereon in adjusted posi-
tion by a screw 42 or the like. From this
strap a frame 43 extends outwardly at an
angle to the supporting bar. On this frame
1s mounted a spring arm 44 which carries the
main part of the loop-forming mechanism.
This arm 1s preferably movably mounted on

115
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the frame so that normally it will be held out
of operative position. For this purpose it is
shown as being pivoted on a stud 45 at the
end of the frame, and as being provided with
a spring 46 which normally holds ¢he arm at
an angle to the frame. 1t is also provided
with a shield 47, the purpose of which will be

described i connection with the description
oI the operation.

This arm is adapted to
project over the plate or anvil 40, and noi-
mally to be held up therefrom by its own re-
siiency. At its end it carries the main por-

tions of the loop-forming mechanism which,
‘as shown, comprises a swinging lever 50, to

which 1s fixed a.stud 51 that rotates with it,
on which is mounted a cam 52 adapted to en-
gage the wire. A spring 53 normally holds
the cam down. A handle 54 is provided for
operating this lever. Under this handle is
located a spring-pressed pin 55 adapted to
engage the surface of the arm to assist i hold-
ing the lever in proper position when not in
use. -

It will be seen that when the wire has been

brought around into position o engage a pin
56, shown as supported on the plate 40, and
the arm 44 has then been pressed down on

the plate 40, the rotation of the lever 50 from

the position shown in full lines to that shown
in dotted lines in Ifig. 10, will cause the flat
side of this cam 52 to engage the wire, and
turn 1t around the pin 56 to form a bend at f.
This leaves the wire in the position shown in

‘dotted lines, where it extends back toward

the head 12. During this operation the end
of the wire is guided under the arm 44 by the
guard 47. Now if it is desired to form an

elongated loop at this point instead of a circu-

lar one, the further rotation of the lever 50 is

40

45

~the arm 44.

60
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this
tar described by themselves could be used to
eye at this

caused to bend the wire at another point in-
steadt of carrying it all the way around at
pomnt, although obvicusly the parts so

point entirely around the nin 586.

Ifor the purpose of forming the elongated
loop, an additional lever 60 is mounted on
| Lhis lever is adavted to tumn
with a stud 61, on which is mounted a cam 62

similar to the cam 52, but deeper and noi-
'mally located in opposite position.

when the wire is brought around, as indicated
alove, it passes under the cam 62 and comes

‘mto contact with a sceond pin 63, shown as

supported by the plate 40. The further ro-
tation of the lever 50 causes a plate 64 on

this lever to engage a roller 65 on the lever
60, ana to turn the latter lever as the lever 5(

1s turned.  Prior to this a cam 66 operates to
engage the lever 50 and 1ift it so that the cam
52 wil be brought up so as to ride over the
wire during the rest of the rotation therveof.

Now the further rotation of the lever 50 will
cause the lever 60 to be rotated and the cam

62 to take the wire around the pin 63 into a

Now

—-——r mam

head 49.
extractor shown in Figs. 1 and 4, COMPTLISING -
a lever 70 having a head 71 located in a slot

&

position parallel with its original position,

torming the bend at ¢ and completing the
elongated loop . When the lever 60 reaches
the position indicated in dotted lines in Fig.
10, this loop e having been completed, the
lever 50 is released and the lever 60 is re-
vurned to 1ts normal position by a spring 67,

‘the lever 50 then being brought by hand

back to its original position as shown in fall
Imes.
It will be observed that the wire after be-

g bent in the head 12 comes into contact

with the two pins 63 and 56. This is facili-
tated by a projection 68 on the head 40 hav-
ing an inclined upper surface over which the
wire may ride, and a straight inner surface

for engaging the wire after it shps over this

inclined swrface. The wire is really held
between this flat surface and the pins on the
1his head is also provided with an

in the plate 40 between the pins 56 and 63,
and adapted to receive the wire, so that it
may pe held in proper vertical position.
When the complete article is formed this
lever Is swung on its pivot as indicated in

dotted lines in Tig. 4, to raise the wire off

the pins 56 and 63
nmachine. , -
It will be understood, of course, that the
arm 44 1s a spring arm, its own resiliency
normaliy holding 1t up away from the pins

and extract it from the

80 the wire may come into proper position

against the pins without contact with the
cams on the under side of this arm. TWhen
the wire comes into this position, the arm
1s lowered and guided into proper position
by the pins entering holes in the arm. It is

- brought into and held in position by hand

preierably. . .
. . R | T ‘ . , 7. 1.
An order to form the circular loop %, the
wire 1n the last position deseribed comnies
over another plate or anvil 80 which has a
rojection 81 thereon havine an inclined

J T . ae & a 1

upper suriace and a ilat guiding surface like
the projection 68. This plate or anvil 80

*

is similar to the plate 40, being fixed to th

upporting bar 11 in the same way. It is
proviced with a frame 83 and an arm 84,
the details of which will not be described
the Gevatls of which will not be deseribed,

as they are similar to the frame 43 and arm

44 respectively, except that the guard 47

may be omitted on the arm 84, as one guard
may extend ciearly across the space between
the two frames and serve to guide the wire
mder both arms, for that is the purpose of
this guard. On this arm 84 is a lever 85
shown 1n Figs. i, 6 and 9, having a stud 86,
cam &7, and pin 88. It will be seen that in
tils case the pin is sapported by the arm in-
stead of by the plate. However it will be
obvious that the plate 80 might support the
pin if desired. In either case the pin 18
gutded in a hole 89 which is, of course,

70

80

SD

o
-

05

160

105

110

115

1740

125

130~



10

20

30

located in the plate 80 if the pin 1s located
on the arm. In order to form the circular
loop or eye k, this arm 1s simply swung
around 360 degrees as is indicated 1n the
drawings. This completes the formation of
such a jacquard needle as shown in Iig. 12.

It will be seen that as the head and the two
plates 40 and 80 are adjustable along the
supporting bar 11, the distance between the
loops may be varied at will, and 1n fact the
two plates 40 and 80 may be interchanged
if desired, so that the elongated loop may
come on the other side of the circular loop,
or either one may be used without the other
in accordance with the form of the article
to be produced. The same 1s true of the
head. | '

While I have illustrated and described &
preferred form of the invention, I am aware
that many modifications may be made there-
in by any person skilled in the art without
departing from the scope of the invention as
expressed in the claims. Therelore, I do not
wish to be limited to the particular form ol
the invention illustrated and deseribed,
but— | -

What I do claim 18—

i. In a wire bending device, the combina-
tion of a guide for receiving the wire, a re-
ciprocating jaw for bending the end of the
wire, a hand operated handle, means oper-
ated by the handle for moving the jaw, a

cam connected with the handle for positively

operating the jaw during the bending opera-
tion, and independent means on the handle

for retracting the jaw when the handle 1is

- moved in the opposite direction.

4.0

45

20

535°

60

2. In a wire bending device, the combina-

tion of a head having a grocve therein at one
side in which the end of a wire is adapted to
be Inserted, & bolt having a jaw adapted to
slide in said head past the end of sald groove,
a handle pivoted on said head and having

positive means for engaging the bolt and

operating it and independent means on the
handle for retracting the jaw when the han-

“dle is moved in the oppostte direction.

3. In a wire bending device, the combina-
tion of a head having a groove in one eage
thereof extending inwardly and adapted to
receive a wire, a bolt having a jaw recipro-
cable past the end of said groove for bending
the end of a wire located therein, a handle
pivoted on said head, and a cam mounted on
said handle engaging the bolt for operating 1t

nd independent means on the handle for
retracting the jaw when the handle 1s moved
in the opposite direction. _ | '

4. Tn a wire bending device, the combina-

tion of a guide for receiving the wire, a bolt
having a jaw located in position for receiving

the end of the wire when in said gude,
means for positively forcing said jaw past the
ouide in a direction at right-angles with the

921,816

axis of the wire held therein, a pin mounted
adjacent to said guide and 1n line with the
other wall thercof, and means for bending the

wire around said pin after the end 1s bent up

by means 6f said jaw. _
5. In a wire bending device, the combina-
tion of a guide for receiving the wire, a re-

ciprocating jaw for bending the end of the
‘wire, a handle, means operated by the han-

69

70

dle for moving the jaw, means connected

with the handle for positively operating the
jaw during the bending operation, a pin
mounted adjacent to said guide and 1n line
with the outer wall therect, and means for
bending the wire around said pin aiter the

‘end 18 bent up.

6. In a wire bending device, the combina-
tion of a head having a groove extend

Py

wire, a jaw adapted to reciprocate past the
oroove to bend the wire, a pin mounted on
the head in line with the outer wall of said
orcove and beyond the end of the groove,
and means for bending the wire around said
pin while the end is held in said groove to
form a loop theremn.

7. In a wire bending device, the combina-
tion of a head having a groove extending in-
wardly from one edge thereof for receiving a
wire, a jaw adapted to reciprocate past the
orcove to bend the wire, a pin mounted on
the head in line with the outer wall of said

| groove and beyond the end of the groove,

30

. _ g in-
wardly from one edge thereof for receiving a.

50

90

and means for bending the wire arcund said
pin into contact with the end of said jaw and

the outside of the outer weall of the head.

. In a wire bending device, the combina-
tion of a head having a groove extending 1n-
wardly from one edge thereof for recelving a
wire, a jaw adapted to reciprocate past the
oroove to bend the end of the wire, a pin

groove and beyond the end of the groove,
means for bending the wire arcund said pin
while the end is held in said groove to form a
loop therein, and a handle for turning said
means through an angle of 180 degrees.

9. In a wire bending device, the combina-

tion of a head having a groove for receiving
a wire, a jaw adapted to bend the wire, a pin
mounted substantially in line with the cuter

100

105
mounted in line with the outer wall of said

110

1195

wall of said groove and beyond the end of

the oroove, means for bending the wire

around said pin while the end is held in said

oroove to form a loop therein, a handle for
furnine said means to form a loop, and a
o )

spring for automatically returning the han-
dle to initial positicn after the loop is made.
10. In a wire bending device, the combina-

tion of a head having a groove for recelving a

wire, a jaw adapted to bend the wire, a pin
mounted on the head in line with the outer
wall of said groove and beyond the end of
the groove, and means for bending the wire

120
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“around said pin while the end is held in said |
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oroove to form a loop therein, said means
comprising a jaw normally located in aline-
ment with the inner wall of said groove and

constituting with the pin a part of the guide

for said wire, said jaw being rotatable about

 the pin as an axs.

10

11. In a wire bending device, the combina-

tion of a head having a groove for receiving a
wire, a Jaw adapted to move past the groove

to bend the wire, a pin mounted substan-

15

o
ot

30

tially in line with the outer wall of said
croove and beyond the end of the groove,
and means for bending the wire around said
pin to form a loop therein, said means com-
prising a jaw mounted to swing about said
pin as a cénter and constituting with the pin
when in normal position, a part of said guide,
and an arm extending outwardly and adapt-
ed to engage the wire, said arm when in nor-
mal position being in line with the swinging
jaw and with the inner wall of the groove.
12. In awire bending device, the combina-
tion of a guide for the end of a wire having an
inner wall, and an outer wall, a jaw movable
past the end of said guide to bend a wire

therein, a pin in line with the outer wall of

sald guide and beyond the end thereof, a
swinging jaw adapted to swing about the pin
as a center and forming a continuation of the
mner wall of the guide when i normal posi-
tion, and an arm mounted to swing with said
swineing jaw and having an end constituting
a guide for the wire in line with said swinging
jaw and, when in normal position, in line

- with the inner wall of the groove.

40
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13. In a wire bending device, the combina-

tion of a guide for the end of a wire having an

inner wall and an outer wall, a pin in line
with the outer wall of said guide and beyond
the end thereof, and swinging means nor-
mally in line with the inner wall for bending
the wire about said pin to form a loop.

14. In awire bending device, the combina-
tion of a guide for the end of a wire having an
inner wall and an outer wall, & pin 1n line
with the outer wall of said guide and beyond
the end thereof, and swinging means nor-

—

mally in line with the inner wall for bending

the wire about said pin to form a loop, said
swinging means having a projecting arm con-
stituting a guide for the wire and adapted to
carry the free end of the wire mmto a position
at substantially 180 degrees to 1ts original
position. | '

15. In a wire bending device, the combina-
tion of a head having a groove for recelving a

‘wire, a Jaw adapted to reciprocate past the

gulde to bend the wire, a pin mounted on the
head in line with the outer wall of said guide
and beyond the end of the guide, and means
for bending the wire around said pin while
the end 1s held in said guide, said means com-

prising a jaw normally located in alinement

3

with the inner wall of said guide and consti-
tuting with the pin a part of the guide, said
jaw being rotatable about the pin as an axis,
said arm being movable into a position along-
side the outer wall of said guide to hold the
wire aiter the loop is formed.

16. In a wire bending device, the combina-
tion of a head having means for recelving a

‘wire, a Jaw adapted to bend the wire, a sta-

tionary pin and means for bending the wire
around said pin to form a loop therein, said

means comprising a movable jaw and consti-

tuting with the pin a part of a guide for said
wire, sald jaw being oscillatable about the
pin as an axis, and means located in position
to engage the wire when formed into the loop
for periorming another bending operation
upon 1it.

17. In a wire bending device, the combina-
tion of a guide for recelving a wire, means
adapted to bend the end of the wire when in
sald guide, a pin located adjacent to said
guide, means for bending the wire around the
pin after the end is bent, to form a loop, said
means comprising wire engaging devices
which in normal position constitute a con-
tinuation of said guide mounted to swing
about sard pin as & center to bring the main
body of the wire into a position parallel with
the part held in sa1d guide, and means located
in position to engage the wire when brought

into sueh position for performing another
“bending operation upon the body of the wire.

18. In a wire bending device, the combina-
tion of means for bending the end of a wire,
means for thereafter bringing the body of the
wire around paraliel to the position of the
end on which the bend has been made and
thus form a loop, and means located 1n posi-
tion to receive the body of the wire remote
from the loop when so bent around for form-
ing another complete loop in the wire sepa-
rate from the first loop.

19. In a wire bending device, the combina-
tion of means for bending the end of a wire,
means for thereafter bringing the body of the
wire around parallel to the position of the
end on which the bend has been made and
thus form a loop, and means located in posi-
tion to receive the body of the wire when so
bent around Tor forming another loop i the
vire, a support for all of sald means, and
means for adjustably securing one of the
loop forming means on said support.

20. In a wire bending device, the combina-
tion of means for bending the end of a wire,
means for thereafter bringing the body of the
wire around parallel to the position of the
end on which the bend has been made to

| form a loop, and means located 1n position to

receive the body of the wire when so bent
around for forming another loop in the wire,
said last named means comprising a cam
adapted to engage the wire, a pin also adapt-
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ed to engaﬂe ‘the wire, a,nd means for 1;111111110' | nation ol a guide for holding the end of a

the cam to bend the wire about the pin.

21. In a wire bending device, the combina-
tion of means for bendmg the end of a wire,
means for thereafter bringing the body of the
wire around parallel to the pomtlon of the end
on which the bend has been made and thus
forming a loop, and means located in position
to receive the body of the wire when so bent
around for forming ancther loop on the wire,
said last named means comprising a cam
adapted to enga age the wire, a pin also adapt-
ed to engage.the wire, means for turning the
cam to bend the wire about the pin, “rnd 2
spring arm on which said last named means
IS mounted sald arm bemo bodliy movable.

22. In a wire bending device, the combina-
tion of means for hoidme' the end of a wire,
means ior bending the boay of the wire into
a loop while said end is in stationary position,
means for engaging the body thn SWUng
around to form the Joop for tuumw the boc_}
of the wire about an axis to form another
bend therein, and a spring arn pivotally
mounted on said frame for holmr- o gald turn-
1Ng means.

23. ID a wire bending device, the GOH’*th -
tion of means for holduw the end Or & Wire,
means for bending the boc._y of the wire into a
loop while said end is in stationary position,
means for engaging the body when swung
around to form the ioop COmPIISIng a pin, a
cam adapted to turn the body of the wive
about s fud pin to form another I}erad therein,
means for turning said cam about the pin s
an axis, a frame, amd a Spring-arni pwotahy
mounted on said frame for holding said turn-
g means.

24. In a wire bending device, the combma—
tion of means for holdmﬁ' the end of 2 wire,
means for bending the oody of the wire into

a loop while said end is in stationary position,

and means for engaging the body when
swung around to form the loop comprising a
pin, a cam adapted to turn the bod of the
wire about said pin to form cmothel bend
therein, means tor turning said cam about
the pin as an axis, a frame, a spring-arm piv-
otally mounted on said fy ame for holding
said turning means, a spring for nolmdlly
holding said arm at an angle to the frame,
and a guard for preventmn the wire from
passing over said arm.

25. In a wire bending device, the combina-
tion of a guide for holding the end of a wire,
means for swinging the bod} of the Wue
around 180 deﬂrees while the end is held in
said guide, a pin for receiving the bod of the
wire when so swung around, means for bend-
ing the body of the wire about said pin, an
arm for supporting said means, and a guard
for preventmg the body of the wire from
swinging over said arm when being bent.

wire, means for turning the wire around 180
def“l ces while the end is held in said guide to
form a loop, a plate, a prc}]ectlon on said
plate having an 1nclmed surface for recelrving
of the wire, sald projection being

the body
adapted to hold the wire in position after
it passes over said inclined surface, a pin for
engaging the opposite side of the Wue &11(1
a bendmﬁ device adapted to bend the wire
about sald pm satd pla.,te being adnmtmble
toward and f from said guide. |

27
nation of a guide, & pin, means for bending
the wire about said pin when the
is held in said guide, a pmte a Pin admcent
to said plate against Wmcn the wire rests
when pent to form said 100D, meains for bend-
g the wire about said pin, a support on
which said cuide and plate are adjustably
mounted, wher ey their distance apart may
be regul: bted, and means for 1’1E‘u11’l” th wire

Trom the second pin.
28. In a wire be.:lcung device, the combi-

nation of means ior forming a bend in the
end of a Wne means for holdu o sald bend
i the position in w 11(,11 1t 18 for meLL Meails
for bringing the body o

said end bend, and independent means for

forming o compht loop 1n the wire at a pre-

determined distance from the end loop |
29. In a wire bending device, the combi-

nation of means for h@ndmﬂ the wire to form

an elm 100 W1th 1ts axis mtlL&talltlally paral-
lel with the axis of the wire,

ing means being adjustable toward ‘and from
emh other.

. In a wire bonduw device, the 001111)1—
nation of means for forming a bcnd in uhg
end of a wire, means for bendmﬂ the wire

to form an end loop, and means f01 forming

a complete elonﬁated loop, the axis of which
is in line with said wire, the two bending
means being adjustable toward and h’om
each other. | -

31. In a wire bending dewce the combi-

In a wire uendlm dewce t1 e combi-

nd they of

f the wire around to

form an end loop, the end of which COHlpl*lSES

and means for
forming a second parallel loop the two bend-
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nation of 1118‘Lﬂ8 for fomnnﬁ 2 uend mn the f

eﬂd of a wire, means for oendmo the “wire
to form an end loop, and means for forming
a complete loop in the wire at a pledeter
mined distance from the end loop, said last

named means comprising means f01 first.

bending the wire back about an axis and
then bendnw 1t torward again about an axis
between the first named axis and the end
loop.

3«’ In a wire bendmﬂ' dewce the combl—

nation of means for Dendmn* the wire to I01 m

an end loop, and means for forming a com-
plete loop in the wire at a predefermined
distance from the end loop, said last named

26, In a wire bending device, the combi- | means eompusmg means for first bending
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the wire back about an axis and then bend-

ing 1t forward again about an axis between
the first named axis and the end loop, said

means for forming the complete loop being |

adjustable with respect to the means for
forming the end loop. - _

33. In a wire bending device, the combi-
nation of a support, a head adjustably

meunted on said support, a plurality of ;

plates adjustably mounted on said support,
and swinging means carrled by each of said
plates and by the head for turning a wire
about an axis and forming bends therein.”
34. In a wire bending device, the combina-
tion of a supporting bar, a head adjustable
along said bar, a plurality of plates adjust-
able along said bar, both located at the same
side of said head, means connected with said

head for bending a wire and leaving 1t in

position across sald plates, means connected
with the plate nearest the head for forming
a loop 1n said wire and leaving the end there-
of extending across the second plate, and
means connected with the second plate for
forming another loop m the wire.

35. In a wire bending device, the combina-
tion of a head, two plates adjustably mounted
with respect to said head, means connected
with said head for forming a loop in the end
of the wire and leaving the wire in contact

with the nearest one of sald plates, means

connected with the said nearest plate for
forming an elongated loop in said wire and
leaving the end of the wire in contact with
the second plate, and means connected with
the second plate for forming a circular loop
in the wire. _

36. In a wire bending device, the combina-
tion of & pair of plates adjustable toward and
from each other, means connected with one
of said plates for forming an elongated loop

in the wire and leaving the end of the wire in
contact with the other plate, and means con-
nected with the other plate for forming a
circular loop 1n the wire.

37. In a wire bending device, the combina-
tion of a plate having two pins projecting
therefrom against which a wire 1s adapted to
rest, an arm connected with said plate, means
on said arin for rorming two bends 1n said
wire so as to produce an elongated loop par-
allel with the direction of the wire and over
sald pins and leave the end of the wire in
contact with the second plate, and means
connected with the second plate for forming
a second loop in the wire.

38. 1n a wire bending device, the combina-
tion of a plate, a pair of pins thereon against
which a wire i1s adapted to rest, means con-
nected with said plate for forming a loop in
the wire over said pins, and an extractor
located between the pins to extract the wire
therefrom.

30. In a wire bending device, the combina-
tion of a plate, means connected with said
plate for forming a loop in the wire, and an

‘extractor mounted on said plate and com-

prising a lever adapted to engage the wire
and remove 1t from the plate.

40, In a wire bending device, the combina-
tion of a guide for the wire, and a reciprocable
opolt having a jaw for bending the wire and
having a projection for covering the wire
when bent to hold 1t in position in the guide.

In testimony whereof I have hereunto set
my hand, in the presence of two subscribing
witnesses. |

FREDERICK FARMER.

Witnesses: |
ArsrrT I. Fay,
C. ForrEsT WESSON.
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