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UNITED STATES 
Patented May 24, 1904, 

PATENT OFFICE. 

JAMES A SANFORD, OF JACKSON, MICHIGAN, ASSIGNOR TO JACKSON 
CUSHION SPRING COMPANY, OF JACKSON, MICHIGAN, A CORPORA 
TION OF MICHGAN, 

WIRE-BENDING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 760,490, dated May 24, 1904. 
Application filed Decemberl l902, Serial No, 133,322. (No model.) 

To all whom, it may concern: 
Beit known that IJAMESA. SANFORD, a citi 

Zen of the United States, residing at the city 
of Jackson, in the county of Jackson and State 
of Michigan, have invented a certain new and 
useful Wire-Bending Machine, of which the 
following is a specification. 
My improvements relate to wire-bending 

machines where bends and loops are made in 
wire by means of dies suitably disposed; and 
the objects of my said improvements are to 
provide one that is automatic in its action, 
one in which a suitable stop-motion stops the 
feed of the wire at a predetermined point, 
one which makes contiguous loops with means 
for side movement of the wire to allow for 
the take-up of the wire in forming the loops, 
and means for discharging the completed wires 
into a suitable receptacle, other objects and 
advantages being apparent from the following 
description. 

In the drawings forming a part of this speci 
fication, and in which like numerals of ref 
erence refer to similar parts, Figure 1 is a 
front elevation showing the parts in position 
for forming a wire. Fig. 2 is a sectional view 
on the line (, b of Fig. 1, showing a section of 
the left-hand die in Fig. 1 with the stop mech 
anism. Fig. 3 is an end elevation with parts 
broken away to show the mechanism and fin 
gers for feeding the cut wires and discharging 
the formed wires. Fig. 4 is a plan view of one 
of the middle dies for forming the loop. Fig. 
5 is a sectional view of the same dies on the line 
c d of Fig. 4. Fig. 6 is a view of one of the 
wires as bent by said machine. Fig. 7 is a 
detail view of the lever 44. Fig. 8 is a plan 
view of the sliding finger for feeding the cut 
wires forward. 

In the drawings forming part of this speci 
fication, 1 indicates the base of the machine, 
and it is provided with the uprights 2, 3, and 
4. Said base 1 is provided with suitable 
means for supporting and fastening the parts 
hereinafter mentioned as mounted thereon, 
and the uprights 2, 3, and 4 are provided with 
suitable bearings and journals to receive and 
Support the shafts hereinafter specified as sup 

ported therein. Connecting the said uprights 
is a cross-bar 14, which has its front surface 
formed into a dovetailed slideway to receive 
the die-heads hereinafter mentioned, the said 
die-heads being adjustably mounted upon said 
dovetailed slide thereon. 
In the machine shown in the drawings here 

in the power is applied to the machine by 
means of a belt upon the pulley 5. (Shown 
at the right hand in Fig. 1.) This pulley is 
mounted upon the shaft 6, which it turns in 
its bearings in uprights 3 and 4. Attached 
to the said shaft 6 is a gear-wheel 7. This 
gear-wheel 7 is in mesh with a larger gear 
wheel 8, which it turns when set in motion. 
Said gear-wheel 8 is mounted upon the right 
hand end of shaft 9, (shown in Fig. 1) which 
said shaft is also mounted in bearings in the 
said uprights 2, 3, and 4. Mounted at inter 
vals upon said shaft 9 I have placed the ec 
centrics 20 20 2020, from which depend the 
die-heads 26" 26 26 26, and when the shaft 9 
is revolved the eccentrics 20 impart an up 
ward-and-downward stroke to said die-heads. 
The eccentrics, as shown, consist of the eccen 
tric parts proper, 20" and 20", which are bolt 
ed together, and the strap 21, mounted be 
tween the flanges of said parts 20" and 20". 
A screw-rod 22 connects the strap 21 with rod 
23, the said screw-rod having a right-hand 
thread at one end and a left-hand thread at 
the other end for adjusting the stroke of the 
die-head to which it is attached. A pin 23" 
attaches the rod to the die-head 26, forming 
a suitable joint there with to allow for the lat 
eral motion imparted to said rod by the said 
eccentric in its revolutions. The die-heads 26 
are dovetailed in cross-section and slide up 
and down in the dovetailed slideways 15, 16, 
17, and 18. These slideways are in turn ad 
justably mounted upon the slide formed on the 
front surface of the cross-bar 14 and are ad 
justable thereon with reference to one an 
other, being held in place, when once adjusted, 
by means of the screws 19. 
24 and 25 are lock-nuts for preventing the 

screw-rod 22 from turning when once prop 
erly adjusted. 
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In Suitable openings in the lower extremi 
ties of the die-heads are mounted the forming 
dies 10, 11, 12, and 13, respectively, the said 
dies being held in place in said die-heads by 
means of the screws 27 27. The end dies 
shown, 10 and 13, are of a shape to form the 
end bends in the wire, (shown in Fig. 6,) and 
to accomplish this the said dies are mounted 
rigidly in the said die-heads. The lower dies 
corresponding to said dies 10 and 13 are the 
end dies mounted upon said base 1. These 
dies consist of the main portions 28" and 31", 
which are slightly dovetailed in cross-section 
and are held rigidly attached to the base be 
tween the shoulder 1" thereon and the plates 
28" and 31', bolted to said base 1. The sliding 
parts of Said dies, 28 and 31', are dovetail in 
cross-section and are mounted in a dovetailed 
slideway in the portions 28" and 31", respec 
tively. The springs 28' and 31', respectively, 
are adapted to return the said sliding portions 
of Said dies to their starting initial position 
after each bend is formed thereby. The por 
tions 67 and 68 are stops to limit the forward 
movement of the wire when it is being fed to 
Said dies, stopping the said wire in proper 
position under said dies and being placed 
near the ends. After the wire has been bent 
into the form shown in Fig. 6 it is shortened 
Sufficiently to pass between said stops as it is 
being discharged from said dies and from said 
machine. To form the shape of bends shown 
in the wire, Fig. 6, (indicated by the numerals 
69 and 72.) the end portions of said dies which 
form the right-angled bend, the same being 
28" and 31", are formed with their inner sur 
face substantially perpendicular to the base 
in order to make a right-angled bend at the 
end of said wire. The other portions of said 
dies. 28' and 31', are constructed with their in 
ner and forming surfaces slanting at the same 
angle that the inner portion of the said bends 
69 and 72 slant and at such a distance. from 
the perpendicular portion 28" and 31" that 
when the upper dies 10 and 13 descend into 
engagement with the wire the beveled por 
tions 28' and 31' are gradually forced away 
from said dies 10 and 13, permitting the wire 
to draw from the end to allow for the take 
up of said bend and forming the said bends 
in said wire between said upper dies 10 and 
13 and their respective lower dies 28" and 28° 
and 31" and 31', respectively, as shown in Fig. 
6. The middle dies (shown in the drawings) 
11 and 12 are adapted, in conjunction with 
their respective lower dies, to form the mid 
dle loops 70 and 71 in said wire. (Shown in 
Fig. 6.) To accomplish this purpose, the 
main portions of said dies 11 and 12 are rig 
idly attached to said die-heads. These por 
tions are provided with a dovetail groove 
each, and in this dovetailed groove is mount 
ed the sliding dies 11" and 11" and 12" and 12", 
respectively, each set of said sliding dies hav 
ing a rod 11" and a coil-spring 11" therebe 
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tween to separate said dies whenever they are 
out of engagement with the corresponding 
lower dies hereinafter mentioned. The outer 
edges of said sliding dies are made with the 
slant, as shown, to engage with the slanting in 
ner surfaces of the lower dies 29 and 30 to force 
said sliding dies 11" and 11" and 12" and 12” to 
gether and squeeze the wire about the central 
member of said lower dies 29" and 30" to form 
the wire into the shape of loop shown at 70 and 
71 in Fig. 6, with the lower portion or mouth of 
said loops of a less diameter or width than the 
upper or wider portion thereof. By this con 
struction it will be seen that as the upper dies 
descend upon the wire they strike the wire at 
a sufficient distance apart to engage a proper 
length of said wire to form the said loop. As 
they gradually descend and bend Said wire 
they are also forced together upon either side 
of the lower portions 29" and 30", pressing the 
wire into the shape shown, and as they rise 
after said stroke the springs 11" between each 
set of the said dies serve to separate them 
until they clear the upper and wider portion 
of said loops formed. It will further be seen 
that in forming said middle loops there must 
be some means after one loop has been 
formed about the lower member-say 29'-to 
permit the wire to move toward the other die 
say 30"-as the loop there is being formed to 
allow for the take-up of the wire in the form 
ing of Said loop. To accomplish this purpose, 
the said lower member 29" is formed in the 
shape of a slide and is mounted in a slideway 
in the portion 29 of said die, permitting it to 
move laterally toward the other said die, 30, 
whenever it is required in the forming of the 
loop about the said die 30" and is also pro 
vided with a spring to return it to its initial 
position after being released from the strain 
which draws it toward said other die. In the 
same manner the sliding portions of the lower 
end dies, being 28' and 31, permit the wire 
to slide toward the middle loops and carry 
said end dies 28 and 31' laterally toward said 
middle dies whenever it is required that they 
should slide toward the middle to permit the 
take-up of the wire required to form said 
middle or any other middle loops in said wire. 
In this same manner each of the lower dies 
excepting the last one to be formed is thus 
adapted to slide toward any die which is to be 
made thereafter to permit the wire to slide 
in the direction of such die and permit the 
die to freely take up the amount of wire nec 
essary to make such loop without exerting 
any strain or tension which would tend to 
straighten any of the bends or loops there 
tofore made in said wire. The die for form 
ing the last loop could also be made with the 
portion adapted to slide; but it is unneces 
sary, as the wire is discharged after said loop 
is made and there is no necessity for its being 
adapted to slide in any manner, and, in fact, I 
prefer to make it rigid in preference to con 
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structing it with a view of permitting said 
sliding lateral motion. 
My machine as shown in the drawings is 

adapted to feed a straightened wire to the ma 
chine, cut it off the desired length to form 
one article, as shown in Fig. 6, feed this cut 
wire to the dies, form it in the shape shown, 
and discharge it from the machine without in 
any manner requiring the aid of manual labor. 
To accomplish this purpose, a suitable wire is 
mounted upon a reel, passed through a suit 
able straightener, and then passed between 
the rolls 32 and 33 shown. These rolls have 
grooves about their periphery which retain 
the wire between them in the proper position 
to be fed forward as said rolls are revolved. 
Motion is imparted to said rolls through the 
bevel-gear 34, attached to the left-hand end 
of the shaft 9 in Fig. 1, the bevel-gear 35, 
mounted upon the shaft 36 in mesh with it, 
the sprocket-wheel37, mounted upon the rear 
end of said shaft 36, the chain extending 
from said sprocket-wheel 37 to a sprocket 
wheel (not shown) on the rear end of the shaft 
39, upon the forward end of which said shaft 
39 the roll 33 is mounted. By this construc 
tion whenever the power is applied to said 
machine, as hereinbefore mentioned, the roll 
33 is caused to revolve and unless raised, as 
hereinafter mentioned, presses downward, 
by means of the coiled spring 43, against the 
wire 73 and the lower roll 32 and as it turns 
moves the said wire 73 forward toward said 
machine. 
forward a sufficient distance to make one 
length of wire, it is desirable to stop the for 
ward feed until said wire has been cut and fed 
to the dies, and to accomplish this purpose I 
employ the stop-motion hereinafter de 
scribed, by means of which at the desired 
point in the forward feed of said wire the up 
per roll 33 is raised free and clear from the 
said wire 73 and the lower roll 32, and thus 
turns freely in the air without feeding said 
wire forward. To accomplish this purpose, 
the upper roll is mounted upon the shaft 39, 
and above the said shaft and fitted between 
the uprights is a sliding block 40, which in 
turn is held down by the spring 43. Below 
said shaft 39 and also fitted to slide between 
said uprights 41 and 42 is a second block 40" of 
a similar shape to 40, but with the square side 
downward. Below this again and above the 
shaft upon which the roll 32 is mounted is a 
third block 40" with the squared side upper 
most. 
blocks I have placed a bent lever, which is 
rhomboidal in cross-section at 44", where it 
is placed between said blocks and is bent 
at right angles and extends toward the right, 
as 44. Ordinarily the said blocks between 
the shafts supporting said rolls press the said 
lever down, with the shorter axis of the said 
rhomboidal lever separating them; but when 
ever by any cause the right-hand end of Saidle 

Whenever said wire has been fed 

past the lower shear-blade 50. 
struction whenever the said die-head 26" de 

Between the said second and third 

ver 44 is depressed the said lever is turned un 
til the longer axis of said rhomboidal-shaped 
lever separates the said blocks and raises the 
said upper roll a sufficient distance to throw it 
out of contact with the said wire 73 and with 
the under roll, thus stopping the feed of said 
wire. In order to depress the said lever 44 
and stop the feed of said wire at the proper 
time, I have arranged the shaft 46 mounted 
in bearings in the uprights 2 and 3. To this 
shaft I have attached the arm 47, having the 
set-screw 48 in position directly, above the 
right-hand end of the lever 44. A second 
arm 49 is also attached to said shaft 46, which 
is also attached to the die-head 26" nearest 
said lever by means of the pivot shown, and 
by this means whenever the said die-head 26" 
descends it revolves the shaft 46 through a 
portion of a revolution and back again, and 
with it the arm 47. As the arm 47 is rotated 
the set-screw contacts with the end of the le 
ver 44, and thus depresses it, stopping the 
feed of the wire as desired. It will be appa 
rent that by the proper adjustment of the 
said arms upon said shaft and of the said set 
screw the said lever may be depressed at any 
portion of the descent of said die-head 26" and 
the said feed of the wire may be stopped at any 
point in the descent of said die-head desired. 
In the style of article shown in Fig. 6 the 

ends of the wire are cut at an acute angle to 
produce a sharpened point for driving into 
wood. To accomplish this bevel cut, I em 
ploy a shear having the blade at the proper 
angle to the axis of the wire and with a lon 
gitudinal hole therein of approximately the 
diameter of the wire, as 51. 
of this opening in the face of the shear 
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95 
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The lower edge 

blade 50 forms the lower or cutting blade of 
said lower shear. The upper member or blade Io5 
of said shear, 50", is disposed with its face at 
the same angle to the axis of the wire 73 as 
the lower blade and is attached to the rear side 
of the die-head 26" and in such position that 
it will shear the wire off as it passes down 

scends in forming the end loop in said wire 
(shown in Fig. 6) it also cuts off the next wire 
at the proper angle for the next operation of 

As the wire 73 is fed into said 
33 

said machine. 1 
machine by said rolls 32 and 

blade 50 and then through the guides 60, 61, 
62, and 63. The guides 60 and 63 are perma 
nently attached to the base and consist of a 
lower member in contact with said base and 
of an upper spring member, forming, in con 
junction with the lower member, an opening 
through which said wire may be forced in an 
endwise direction, and a neck or opening lead 
ing out therefrom of a less diameter than said 
central opening and than said wire. By this 
construction the upper spring member yields 
as the wire is being pushed out of Said neck 

By this con 
TO 

I I5 
it passes 

through the opening 51 in the lower shear 
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or opening, as hereinafter described, and 
springs back in position again after the wire is 
released therefrom and prevents the said wire 
from again entering therein and also forms a 
guide to direct the next wire to its proper po 
sition in said machine. The guides 61 and 62 
each consist of the lower portion 61" and 62", 
which is substantially dovetailed in cross-sec 
tion and adapted to slide forward and back 
ward in the slideways 61' and 62", which said 
slideways 62' and 61' are attached to the lower 
middle dies 29 and 30, respectively, and are 
movable sidewise whenever said dies are 
moved sidewise to a new position. At the 
ends 61' and 62 the said parts are concaved, 
as shown, to better engage the wire when it is 
being pushed forward by said members in their 
forward movement. The upper portions of 
said guides, 61' and 62, are of spring material 
and, in conjunction with said lower portions, 
form the guide for said wire in directing its 
forward movement. They form an opening 
and a neck extending from said opening of a 
less diameter than said wire and through 
which said wire may be pressed in the back 
ward movement of said members. At the rear 
portion of saidslides, 61" and 62", they are di 
vided into side members forming an opening 
between them and being connected by the 
rods 61' and 62. These same rods pass through 
the extremities of the jointed arms 52 and 53, 
the upper portions of which, 54 and 55, are 
attached to the shaft 56, which is in turn 
mounted in bearings in the uprights 2, 3, and 
4. By this construction whenever the shaft 
56 is rotated by any means the arms 52 and 
53 push the fingers or guides 61 and 62 for 
ward to feed the cut wire to the dies and then 
withdraw the said fingers or guides upon the 
backward rotation of said shaft. To rotate 
Said shaft for said purpose, an arm 57 is at 
tached thereto at its right-hand end in prox 
imity to the gear-wheel 8. On the adjoining 
side of said gear-wheel 8 is a pin 58 in the 
path of said arm, and the spring 59 is pro 
vided to return said shaft to its initial posi 
tion after every partial rotation by the con 
tact of said pin 58 with said arm 57. The part 
63" is a stop against which the wire 73 is fed 
by the guides, and the position of this stop 
determines the length of the said wire as cut. 
The part 65 is a flat strip of metal pressed 
downward by the spring 66 and is attached 
to the right-hand die-head 26 and is designed 
to press down upon the cut wire after it has 
been fed forward to the dies and hold it in 
position under said dies and also to hold it 
down firmly in front of the end portions of the 
dies, 29 and 30, and thus assist in holding the 
wire while it is being released or stripped 
out of the guides 61 and 62. 

In the machine shown it will be seen that 
the throws of the eccentrics are arranged to 
occur at different. portions of the revolution 
of said shaft 9, and therefore the dies descend 
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at different portions of said revolution. In 
the machine shown I have employed four 
dies, the end ones forming the end bends and 
the middle ones forming the loops of the wire 
shown in Fig. 6. I have arranged the eccen 
trics so that the dies descend in the follow 
ing order: 11, 12, 13, and 10, which seems to 
me to be best suited to the forming of this 
class of wires. It will be apparent that the 
positions of the said loops may be varied by 
changing the positions of the said die-heads 
upon the cross-bar 14 and that the number of 
dies employed may be increased or diminished, 
as desired, to form the shape of wire desired 
and that the shape of the said dies may be 
changed or altered to produce different and 
various styles and shapes of bends and loops 
as desired without in any manner departing 
from the spirit of my invention. 
The operation of the machine shown in the 

drawings is as follows: A coil of wire hav 
ing been placed upon some suitable reel 
(not shown) and led through some suitable 
straightening means (not shown) is introduced 
between the rolls 32 and 33. The machine is 
then started and the wire is guided by hand 
through the opening 51 in the lower blade of 
the shear the first time. By the mechanism 
above described the wire is then fed auto 
matically through the guides against the stop 
63". As the left-hand die-head descends the 
wire is cut off, and when this ascends again 
the feeding-guides are moved forward by 
means of the pin 58 contacting with the arm 
57 until the wire passes over the slanting end 
portions of the dies 29 and 30. The spring 
pressed part 65 descends upon said wire, hold 
ing it in position while the fingers are being 
returned to their initial position and are be 
ing stripped from the guides in Said fingers. 
The dies then descend in the order above men 
tioned, forming the loops 70, 71, 72, and 69. 
As the die 10 descends to a predetermined 
point it stops the feeding mechanism, as 
above described, and then cuts off the next 
wire, as above specified. As the die 10 again 
ascends it releases the feeding mechanism 
and another wire is fed forward to be in turn 
cut off. As the second wire is being fed for 
ward to the dies the ends of the feeding 
guides contact with the wire which has al 
ready been formed in said dies and it is 
pushed forward and out of the way of the 
dies to make way for the second and each suc 
ceeding wire. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is the following, viz: 

1. In a machine of the class described, a 
feeding mechanism consisting of rolls; means 
for stopping the feed of said rolls; cutting 
mechanism consisting of a perforated blade 
and a reciprocating blade, the cutting edges 
of said blades disposed at an angle to the feed 
of Said wire; means for advancing the cut 
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wire to the forming-dies; dies for forming 
Said cut wire, and means for discharging said 
formed wire from said machine. 

2. In a machine for cutting and shaping 
wire, a fixed blade having an opening therein 
through which said wire is fed by feeding 
mechanism; a reciprocating blade attached to 
One of the die-heads: feeding mechanism for 
advancing said cut wire to the forming-dies 
and also for discharging the formed wires from 
said machine, and forming-dies, a portion of 
them being rigidly mounted in the die-heads, 
and a portion being slidably mounted in the 
die-heads, and dies mounted upon the bed, a 
portion being rigidly attached to said bed, and 
a portion being slidably attached to said bed, 
with means for sliding said slidably-mounted 
dies in forming the said wire. 

3. In a wire-bending machine, means for 
feeding wire thereto, means for simultaneously 
stopping the feed, cutting the wire into lengths 
and forming a bend therein, and a second 
means for feeding the cut lengths of wire in 
dependently of the first-mentioned feeding 
88.S. 
4. A wire-bending machine, consisting of a 

fixed bed, uprights having journals therein, 
and connected by a cross-bar; a shaft mount 
ed to rotatein said journals; eccentrics mount 
ed at intervals upon said shaft; die-carrying 
heads attached to said eccentrics; and dies 
mounted in said die-heads, apart being rigidly 
mounted therein, and a part being slidably 
mounted therein; lower forming-dies mount 
ed upon the bed with sliding members mount 
ed therein; and means for moving said slid 
ing members when forming said wire. 

5. In a device of the class described, the 
combination with a feeding mechanism, of a 
diagonal cutting mechanism, dies mounted 
upon a bed; a portion of said dies adapted to 
slide in one direction under pressure; corre 
sponding dies mounted in die-heads adapted 
to reciprocate, and a portion of said second set 
of dies adapted to slide in one direction under 
pressure, and means for sliding said slidably 
mounted dies in forming said bends and loops 
in said wires. 

6. In a machine of the class described, a 
feeding mechanism consisting of rolls one of 
said rolls being spring-pressed; a bent lever 
disposed between said rolls, and adapted to 
separate said rolls when the extremity is de 
pressed; means for depressing said lever; 
means for cutting said wire diagonally; means 
for feeding the cut lengths to dies; dies 
mounted in die-heads, and said die-heads at 
tached to eccentrics which reciprocate said 
die-heads on the revolution of the shaft upon 
which they are mounted, and dies mounted 
upon the bed, a portion of which are adapted 
to slide sidewise, to permit the wire to move 
toward the middle loops, and permit of the 
wire to move in that direction when the wire 

5 

is being taken up in the making of said mid 
dle loops. 

7. In a wire-bending machine, means for 
feeding wire thereto, means for stopping the 
feed, means for cutting the wire into lengths, 
and means for forming bends at the ends of 
Said lengths and loops intermediate the ends 
thereof. 

8. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, reciprocating 
forming-dies mounted above the bed for co 
operation with the first-mentioned forming 
dies, means for feeding the forming - dies, 
means for simultaneously stopping and cut 
ting the wire into lengths and at an acute an 
gle to its length, and means operating both 
sets of forming-dies to form bends at the ends 
of the cut lengths and loops intermediate the 
ends thereof. 

9. In a machine of the class described, a bed, 
standards mounted upon the bed, a shaft jour 
naled in said standards, forming-dies mounted 
upon the bed, forming-dies mounted upon Said 
shaft for coöperation with the first-mentioned 
dies, and a connection between said standards, 
the second-mentioned forming-dies being lat 
erally movable upon said connection. 

10. In a wire-bending machine, means for 
feeding wire through the machine, means for 
guiding the wire, and means for forming point 
ed bends at the ends of the wire and a loopin 
termediate the ends thereof. 

11. In a wire-bending machine, means for 
feeding wire through the machine, movably 
mounted means upon the machine for guiding 
the wire, means for cutting the wire into 
lengths, and means having movable elements 
for forming a loop intermediate the ends of 
the cut lengths. 

12. In a wire-bending machine, means for 
feeding wire through the machine, laterally 
movable means mounted upon the machine for 
guiding the wire therethrough, means for cut 
ting the wire into lengths at an acute angle to 
its length, and means for forming bends at the 
ends of the cut length and loops intermediate 
the ends thereof. 

13. In a wire-bending machine, a base, 
forming-dies mounted upon the base, recipro 
cating forming-dies mounted above the base 
for coöperation with the first-mentioned dies, 
parts of one set of coöperating dies having lat 
erally-ihovable parts, and means for feeding 
wire to the dies. 

14. In a wire-bending machine, a bed, stand 
ards mounted upon the bed, a shaft journaled 
in the standards, forming-dies mounted upon 
the bed, reciprocating die-heads suspended 
from the shaft, forming-dies carried by the 
die-heads, the upper-forming-dies coöperating 
with the lowerforming-dies, each set of form 
ing-dies having dies, provided with laterally 
movable elements, and means for adjusting 
the stroke of the die-heads. 
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15. In a wire-bending machine, a bed, stand 
ards mounted upon the bed, a shaft journaled 
in the standards, forming-dies mounted upon 
the base, reciprocating die-heads suspended 
from said shaft, forming-dies carried by the 
die-heads, the second-mentioned dies coöper 
ating with the first-mentioned dies, each set of 
forming-dies having a die provided with a lat 
erally-movable element, means for guiding the 
stroke of the reciprocating die - heads, and 
means for permitting a lateral adjustment of 
said die-heads. 

16. In a wire-bending machine, means for 
feeding wire to the machine, means for stop 
ping the feed of the wire, means for cutting 
the wire into lengths, means for advancing the 
cut lengths of wire through the machine, 
means for guiding the wire through the ma 
chine, said means being under tension and hav 
ing a laterally-movable element, and means 
for forming a bend and a loop in the cut lengths 
of wire. 

17. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, reciprocating 
die-heads mounted above the bed, forming 
dies carried by the die-heads, each set of form 
ing-dies having a die provided with a laterally 
movable element, means for feeding wire to 
the forming-dies, and means carried by the 
bed and one of the die-heads for coöperation 
in cutting the wire. 

18. In a wire-bending machine, means for 
cutting the wire into lengths, means for ad 
vancing the cut lengths of wire, means for 
guiding the wire lengths, forming - dies ar 
ranged to intersect the path of the wirelengths, 
and means operating the forming-dies to form 
a loop intermediate the ends of the wire lengths 
and bends at the ends thereof. 

19. Un a wire-bending machine, means for 
cutting the wire into lengths, means for ad 
vancing the cut lengths of wire, movable means 
for guiding the wire lengths, forming-dies 
arranged to intersect the path of the wire 
lengths, and means operating the forming 
dies to form a loop intermediate the ends of 
the wire lengths and bends at the ends thereof. 

20. In a wire-bending machine, means for 
cutting the wire at an angle to its length, means 
for advancing the cut length of wire through 
the machine, means for guiding the wire 
lengths therethrough, forming-dies arranged 
to intersect the path of the wire length, and 
means operating the forming-dies to form a 
loop intermediate the ends of the wire length 
and bends at its ends. 

21. In a wire-bending machine, a bed, means 
for cutting the wire into lengths, forming 
dies mounted upon the bed, one of the said 
dies having a laterally-movable element, a sec 
ond set of forming-dies for coöperation with 
the first-mentioned dies, a movable guide 
mounted upon the bed, and means for remov 
ing the wire from the machine after its con 
tact with the forming-dies. 
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22. In a wire-bending machine, means for 
feeding wire thereto, means for cutting the 
wire into lengths, means for advancing the cut 
lengths of wire through the machine, means 
for forming bends and loops in the cut lengths 
during passage through the machine, means 
for guiding the cut lengths through the ma 
chine, means for moving the guiding means 
forward, and means for returning the guiding 
means to its normal position. 

23. In a wire-bending machine, means for 
cutting the wire into lengths and at an acute 
angle thereto, means for feeding the cut 
lengths of wire through the machine, and 
means for bending the wire in its course 
through the machine, a part of the means for 
cutting the wire being carried by one of the 
elements for bending the wire. 

24. In a wire-bending machine, means for 
feeding wire to the machine, and means for 
simultaneously stopping and cutting the wire 
into lengths and at an acute angle thereto. 

25. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, forming-dies 
mounted above the bed for coöperation with 
the first-mentioned dies, some of said dies 
having laterally-movable elements, means for 
feeding wire to the forming-dies, and means 
for cutting the wire into lengths. 

26. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, one of Said 
dies having a laterally-movable element, re 
ciprocating dies mounted above the bed for 
coöperation with the first-mentioned dies, one 
of said second set of dies having a laterally 
movable element, a laterally-movable means 
for guiding the wire through the machine, 
means for cutting the wire in lengths, means 
for advancing the cut lengths, and means for 
removing the cut lengths of wire from the ma 
chine. 

27. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, one of said 
dies having a movable element, reciprocating 
dies mounted above the bed for coöperation 
with the first-mentioned dies, one of the said 
second set of dies having a movable element, 
a movable means for guiding the wire through 
the machine, means for cutting the wire in 
lengths, means for advancing the cut lengths, 
and means for moving the cut lengths of Wire 
from the machine. 

28. In a wire-bending machine, a bed, means 
for feeding wire to the bed, forming-dies 
mounted upon the bed, one of Said dies having 
a laterally-movable element, reciprocating 
dies mounted above the bed for coöperation 
with the first-mentioned dies, one of said sec 
ond set of dies having a laterally-movable ele 
ment, a laterally-movable means for guiding 
the wire through the machine, and means op 
erating the forming-dies to form bends and 
loops in the wire. 

29. In a wire-bending machine, a bed, means 
for feeding wire to the bed, means for cutting 
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the wire into lengths and at an acute angle 
thereto, forming-dies mounted upon the bed, 
reciprocating dies mounted above the bed for 
coöperation with the first-mentioned dies to 
form bends in the cut lengths of wire, a lat 
erally-movable means for guiding the wire, 
and means for removing the formed wire from 
the bed. 

30. In a wire-bending machine, means for 
feeding wire thereto, means for cutting the 
wire and simultaneously stopping the feed to 
the machine, means for forming bends and 
loops in the cut lengths, and a second means 
for advancing the cut lengths through the 
machine. 

31. In a wire-bending machine, means for 
feeding wire thereto, means for cutting the 
wire into lengths and at an acute angle there 
to, means for bending the cut lengths inter 
mediate their ends, and a second means for 
advancing the cut lengths through the ma 
chine. 

32. In a wire-bending machine, means for 
feeding wire through the machine, laterally 
movable means mounted upon the machine 
for guiding the wire, and means for taking 
up the wire and forming loops therein. 

33. In a wire-bending machine, means for 
feeding wire thereto, means for stopping the 
feed at a predetermined point, means for then 
cutting the wire into lengths, and means for 
taking up the cut lengths and forming bends 
therein. 

34. In a wire-bending machine, a bed, form 
ing-dies mounted upon the bed, forming-dies 
mounted above the bed for coöperation with 
the first-mentioned dies, means for feeding 
wire to the forming-dies, and means for cut 
ting the wire, one of the ferming-dies mount 
ed upon the bed being constructed and ar 
ranged to shift the wire toward the next ad 
jacent die. 

35. In a wire-bending machine, the combi 
nation with a bed, of a wire-feeding mechan 
ism, a cutting mechanism, forming-dies mount 
ed upon the bed, and forming-dies mounted 
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above the bed for coöperation with the first 
mentioned dies to form bends in the wire, each 
set of forming-dies having a laterally-mov 
able element constructed and arranged to move 
laterally in the formation of bends in the wire. 

36. In a wire-bending machine, a bed, means 
for feeding wire thereto, forming-dies mount 
ed upon the bed, one of said dies having a lat 
erally-movable element, reciprocating dies 
mounted above the bed for coöperation with 
the first-mentioned dies, one of said second 
set of dies having a laterally-movable element, 
two sets of means for guiding the wire through 
the machine, one set of the latter means being 
laterally movable and the other set having a 
movable element, and operative means for 
cutting the wire into lengths and forming 
bends in Said cut lengths. 

37. In a wire-bending machine, the combi 
nation with a bed, means for feeding wire 
thereto, a forming-die mounted upon the bed, 
a reciprocating die mounted above the bed 
for coöperation with the first-mentioned die, 
means for cutting the wire into lengths, and 
means upon the bed for advancing the cut 
lengths of wire through the machine inde 
pendently of the first-mentioned wire-feeding 
means, and means for taking up the cut lengths 
to form a loop therein intermediate its ends. 

38. In a wire-bending machine, the combi 
nation with a bed, of means for feeding wire 
thereto, spring-actuated dies mounted upon 
the bed, one of said dies having a laterally 
movable element, spring-actuated reciprocat 
ing dies mounted above the bed for coöpera 
tion with the first-mentioned dies, one of said 
second set of dies having a movable element, 
spring-actuated means for guiding the wire 
through the machine, and means for cutting 
the wire into lengths and forming bends 
therein. 

JAMES A. SANFORD. 
Witnesses: - 

CHESTER W. BROWN, 
C. E. BROWN. - 
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