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Specification of Letters Patent.
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To all whom it may concern:

Be it known that I, Car. E. ANDERsON,
a citizen of the United States, residing at
East Orange, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Bendin%-
Machines; and I do hereby declare the fol-
lowing to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to figures of reference marked
thereon, which form a part of this specifi-
cation. _

This invention relates to a machine which
receives the substantially U-shaped strips
of soft metal, preferably copper, and bends
these strips into armature coils. '

Armature coils .are made in different
forms, some diverging from their closed end
and after being bent outward are brought
tbﬁether again at the other end, and in
others the looped end of the U-shaped strip
is held, and the strips are bent apart into
parallel ‘strands, and. the termination of
these strands are bent still farther apart
and then into parallel ends. These differ-

ent types of coils are used when different

windings are emiployed in the armatutes.
It is necessary when making these coils to
bend them apart varying distances accord-

‘ing to the diameter of the armature, and
‘the coils have their side strands arranged

at’ different angles, depending on the num:
ber of coils that are placed into an arma-
ture. It has been:customary heretofore in
making these coils to form a block usually
of metal over which the strips are placed
and hammered by a hammer or mallet into
the required shape. This takes time and is

therefore expensive. Under this old system

it has been necessary when a special type
of armature is to be made to make a new

‘block, ‘and the block with its consequent

finishing is eg)en_sive and also retards:the
b_eﬂ'nning of the work. _ .
- My improved machine is adjustable so as
to make different types of coils, that is, the
coils that diverge f‘rqm one end toward the
other with the parallel strands at the sides
as shown in Fi 9 of the drawing, and to
also make the form of armature coil whick
is closed at its ends as shown in Fig. 11.
The machine is slso designed to b

he regu-

lated so as to provide different degreis for
the different coils, that is, the side strands
are inclined according to the radius ¢f the
armature into which they are to be placed.
The machine is also designed to taEu dif-
ferent thicknesses of metallic strips which
are to be formed into coils. _
chine the insertion and removal of the :itri
into the machine is easy and quick and the
coils can be bent in rapid succession, 1here-
by making them cheap.

-The invention is illustrated in the accom-
panying drawin .

Fig. 1 is a side view of the ma chin
with part of the mechanism shown ir. sec-
tion. Fig. 2 is an end view with the lever
for holding the end of the armatur: re-
moved, and showing the levers for berding
the strip in their closed or normal position.
Fig. 8 is a view similar.to Fig. 2 showing
the levers drawn apart to bend the trip.
Fig. 4 is a section on line 4—4, in Fig. 1
with the levers embracing the ends o! the
strip forming the coil in their closes. po-
sitions, and Fig. 5 is a similar view with
these levers forced apart. Fig. 6 is s top
view of Fig. 1. Fig. Tis a setail of one
of the chucks for holding the strip and
which can be adjusted to vary the sngle
of the side stra.né‘s of the coil. Fig, 8 is
a top view of Fig. 7. Fig. 9 is a top view
of the machine similar to Fig. 6, but siow-
ing the strip bent into an armature coil.

s, in ‘which— o
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Fig. 10 is an end view of the top pait of -
90

the machine showing the attachment which
is inserted in the machine when the ends
of the strip from which the coil is formed
are to be held against separation. Fig. 11
is a top view of an armature coil formed
from the strip when its ends are held aguinst
separation. ' Co
The machine comprises legs 10 and 11. one
at each end of the machine, supporting a
frame 12 which extends from the leg 10 to
the leg 11 and rests thereon, the two upright
ends of the frame 12 being formed into t ear-
ings 13 and 14, in which bearings is ar-
ranged a shaft 15, the frame also being pro-
vided with side strips 16 ‘as shown in 1Y
4 and 5. One end of the frame 12 is formed
into a bracket 17 provided with parallel

05

‘100

'105,_

guides 18 which are recessed as at 19 to hold .

an end-block 20 in slidi

( relation there-
with. A stop-plate 21 bri

the ends of

the guides 18, and nyts.22 and 23 are pliced-
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on a screw 24, which screw is attached to the
end-block 20 and slides freely through a per-
foration in the stop-plate 21, the nuts act-
ing to limit the movement of the screw 24
and consequently of the end-block 20, a
thread on the screw providing for the ad-
justment of the nuts according to the size
and the form of armature coil to be bent, as
will be hereinafter described. The end-block
20 is provided with cheek-pieces 25 which
are perforated in line to receive a pin 26
having the finger-piece 27, The strip of ma-
terial which is supplied in a U-shape, with
a narrow loop on one end and parallel
strands extending therefrom, is placed with
its looped end 28 between the cheek-pieces
25 and then the pin 26 is inserted to hold
that end. This insertion is done when the
machine is in the position shown in Fi% 6
with the nut 22 back against the stop-plate
21 and the two strands of the strip are
placed in the blocks which are adapted to
separate or bend them apart.

On the shaft 15 are arranged a pair of
levers 29 and 30 which are mounted on the
shaft so that they swing thereon and to op-
posite sides of the machine, being provided
with blocks 81 which are adapted to slide
on the rods 32 and being held against turn-
ing by the keys 33 and held in engagement
with the rods by means of the bolts 84, as
will be evident. Each block 31 has a flange

35 against which the side strand 36 is placed .

as shown in Fig. 6, the blocks 31 being slid
to their.proper positions, and the strands 36

are then placed against the flanges 35 on

each side, and the filler-pieces 37 are placed

between the strand 36 and the ridge 38 and -

fastened on by the screws 39. These filler-
pieces are movable on account of the differ-
ent thicknesses of material used in the
strands 36, and are adjustable according to

the thickness of the strands. The levers 29

and 30 are each provided with a pointer 40,
these pointers being adapted to travel on an
index-plate 41 so as to provide for gaging
the separation of the side strands 36 of the
coil when the levers 29 and 80:are swung
apart. - B '

On the shaft 15 and adjacent to the levers.

29 and 80 are the levers 42 and 43. Each of

these levers has iuides 44 in which are ar-
ranged to slide the sleeves 45, these sleeves
being shown in detail in Fig. 7. In each
sleeve 45.is & nut 46 which is provided with
means for its engagement by a tool, pref-
erably in the form of recesses 47 for engage-

“ment by a spanner wrench, The nut 46

has a reduced part 48 fitting into the sleeve
45, the nut being perforated and provided
with a screw-thread in the perforation so as
to receive the screw-threaded stud 49 which
is fastened to a block 50, the block 50 pro-
viding the supporting means for engaging

the end 51 of the strip from which the arma-
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ture coil is to be made. The preferred form

of holding the end 51 of the strip is by
securing a leaf 52 at its outside edge so that

it swings on the block 50, this being done by
the pivotal connection 53. The leaf 52 is 70
provided with an abutment 54 against which
slides a bar 55 with the cam-face 56 thereon,
the bar being pivoted as at 57 to a handle
58, which handle is shown particularly in
Fig. 1 having its end secured as at 59 to the 75
leaf 52. A bar 60 has a cam-surface 61
which is adapted to be engaged by the cam-
surface 56 when the bar 55 is pulled down-
ward by means of the handle 58, these cam-
faces, when engaging each other, forcing the
bar 60 sidewise to clamp the end 51 of the
strip up against the filler-piece 62, which
filler-piece is removable and can be of any
thickness according to the thickness of the
piece from which the armature coil is made.
The filler-piece 62 fits against a flange 63 on
the leaf 52, the flange 63, the filler-piece 62,
the bar 60 and the abutment 54 all being
perforated to receive a pin 64 with a finger-
piece 65 thereon, the bar 55 being provided
with a slot 66 through which the pin 64
passes, the slot permitting the sliding of the
bar 55. - _

To provide for the varying angles at
which the armature coils are made and to
provide. for the adjustment to bring about
the proper angle at the end of the coil after
it is bent, screws 67 are arranged in the leaf
52 and have their bottom ends bearing on
the block 50 so that any adjustment on the
screws will cause the leaf to swing on the
sivotal connection 58 and the angle of the
eaf can be adjusted so as to twist the end
51 of the strip of material of which the coil
is made sé that it assumes an angle to the
perpendicular, irrespective of the distance
the ends 51 are drawn apart. It will be

100

105

‘evident that this adjustment as described

for the leaf 52 can be applied to the blocks

mounted on the rods 32 of the levers 29 110

-and 30. . Each of the levers 29 and 30 has a

connecting-rod 68 pivotally connected as at
69 to each of the };evers,;a.nd connected as
at 70 to the crosshead 71, the crosshead in
turn being mounted on a piston-rod 72 con- 115
nected with the piston 73 in the cylinder -
74, A pipe 75 provided with a valve 76
having a handle 77 thereon is adapted to
conduct fluid under pressure when the valve -
76 is opened so that the fluid under pressure 129
passes into the cylinder 74 and forces the
Eiston 73 down, and this carries the cross-
ead 71 with it and consequently the con-
necting-rod 68. The movement. downward,
caused by the admission of fluid under pres-
sure to the-cylinder, is limited by the en-
gagement of the noses 78 on the connecting-
rod 68 with the adjustable stops 79, which
adjustable stops are preferably in the form
of screws mounted in the side strips 16.

125
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Springs 80 are connected with the cross-
head 71 and also with the frame of the
machine to return the levers, the connect-
ing-rods and the piston to their normal posi-

6 tions when the fluid under pressure is shut
off and the cylinder is vented, as will be
hereinafter described. A cylinder 81 with
a piston 82 is connected by means of the
duct 83 to the cylinder 74 so that the piston

0 82 goes down at the same time the piston
73 goes down, the piston 82 carrying with
it its piston-rod 84, the crosshead 85 and the
connecting-rods 86, (see: Figs. 4 and 5).
The connecting-rods 86 are secured. to the

5 levers 42 and 43 by the pivotal connections
87 and have the noses 88 to engage the ad-
justable stops 89 which are preferably in
the shape of screws fastened to.the side
strips 16 and adjustable so as to regulate the

'0 amount of movement of the.levers 42 and 43,

- Struts 90 are mounted on the shaft 15
and bear on the tops of the cylinders 74 and
81 and thus equalize the pressure and trans-
mit the pressure so that the shaft 15 is not

5 subjected to undue strain, neither is the
head of either of the cylinders, as the up-
ward pressure from the head of each cyl-
inder is' communicated to its strut 90, and
this transmits an upward pressure against

10 the shaft 15 to counteract the downward
pressure caused by the pull on the levers
29, 30, 42 and 43 to swing them apart.
When the fluid under pressure is shut -off
by ‘the valve 76 the cylinder can be vented

16 by the valve 91 operated: by the handle 92,
and the fluid in ,thé cylinders 74 and 81 is

. forced out by the pistons through the pipe
’{% ‘the) valve 91 and the outlet pipe 92.

- (Fig. 8). 0

0 -93g is the supply pipe which provides for
the supply ofp ﬁuiff under pressure to the
machine. '

The interior construction of the valves
is not shown because they are of the com-

6 mon form as used under conditions as above
described. _

Each block 50 is provided with a screw
94, each screw being adapted to pass freely
through a perforation in the. end-plates 95

50. secured to the ends of the levers 42 and
" 43. Stop-nuts 96 providing means for limit-
ing the movement of the blocks are placed
on the screw 94, the nuts 96 limiting the
outward movement of the blocks and the
36 nuts 97 limiting the inward movement of
the blocks when they slide on their levers.
Suitable tables 98 and 99 can be conven-
iently placed on the machine for holdin
the partly prepared and the finished prod-

30 ucts of the machine. :

The operation of the machine for bending

' . armature coils that are divergent at one end
and closed.at the other end is as follows:

- The armature coil which comes flat and U-

35 shaped, the two branches of the U being

-,

‘separated by a very slight opening and hav-

ing a loop on oue end, is Elaced with its loyp
28 held Ey the pin 26 between the cheek-
pieces 25 of the end-block 20, the end-block
20 being slid back as shown in Fig. 6, and

‘the two strands of the strip are separated
.and placed between.the filler-pieces 37 and

70

the flanges 35 on each of the blocks 31, one - ’

being raised slightly higher than the other .
75

because when the armature coils are placed
in an armature they must nest, that 1s, one
strand of one goes over the adjacent straiad
of the other, and the coils for this reason lo
not have their opposite sides alined circun-
ferentially. Each of the screws 39 is
screwed down to hold the strip securely, aad
each of the blocks is fastened by means of

‘its bolt or screw 34 at the proper place on

the rod 32 on each of the levers 29 and 30,
and then the ends 51 of the strip are placed
securely in each of the leaves 52. By first
pushing in the handle 58, which releases the
two cam-surfaces 56 and 61 of the bars 55
and 60, this being shown in Fig. 8, each of
the leaves 52 and its block 50 has been pie-

viously slid forward in the guides 44 as

shown in.Fig. 6 and then the handle 58 on

| each of the leaves is pulled out to securdly

clamp the end 51 tightly in place. The
strip is then in the position shown in Fig. 6.
The operator then opens the valve 76 by

‘means of the lever 77 and fluid under pr:s-

sure is admitted through the passage 75 irito
the cylinders 74 and 81, and this causes the

_crossheads 71 and 85 to be forced downward

carrying the connecting-rods 68 and 86, the
rod 68 being forced down to the position
shown in Fig. 3, spreading the sides of the
coil to form the side strands 99* shown in
Fig. 9, connected by the divergent strands
100 which lead from the loop 28, this opera-
tion having drawn the end-block 20 inwa:'d,
the movement of the block being limited by
the nuts 22 and 23. At the same time the

‘connecting-rods 86 have drawn back the

levers 42 and 43 from the positions shovn
in Fig. 4 to the positions shown in Fig 5
and as also illustrated in Fig. 9. The ends
51 of the strip of material from which the
armature coil is being made are bent out-

“ward the required distance and also at the

required angle, being connected to the side

80

86

90

95

100

106

110

115

strands  99* by the oblique strands 101. .

.This movement of the ends has been puar-..
.mitted by the sliding of the blocks 50 w:th

their leaves 52, this sliding being limited by
the nuts 97 on the screws 94 engaging the

end-plates 95. This completes the ope‘a+
tion of bending the armature coil, and: by
throwing forward the two levers 58, one.on
each leaf 52, and pullingeout the pin 26 by
its finger-piece 27, the bent coil can be re-

moved from the machine while it is-in the

position shown in Fig. 9. The vent vaive
91 is then opened, the fluid under pressire

12
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is permitted to pass from the cylinders T4
and 81, the springs 80 and 102 return the
levers to their normal positions shown in
Fig. 2 and Fig. 4, and the machine is ready
for receiving another strip of material. It
will be noted that when the filler-pieces 37

strip they need not be changed when each
strip is inserted, since the strip can be easily
slipped down behind each filler-piece.
When it is desired to bend an armature
coil as shown in Fig. 11 I first lock the
levers 42 and 43 against any movement by
reason of the standards 103 and the stop-
pieces 104 being placed under each nose 88
of the connecting-rods 86, thereby holding
these levers against movement. I then- re-

place each of the sleeves 45 by a plate 105, |

these plates supporting, by means of the
arms 106 and 107, the block 108, which block
receives a nut 109 similar to the nut 46
shown in Fig. 7, providing for the vertical
adjustment of the block 110 which is pro-
vided with pins 111 and 112 which are em-
ployed to hold the filler-pieces 118 and 114

to bind the two ends 51 one above the other,"

and then when the machine is operated by
the introduction of fluid under pressure the
plates 105 can move inward and the block
20 can move inward, and the center of the
coil being spread apart, it is shaped as
shown in Fig. 11 with the side strands 99°
and the divergent strands 100 being bent as
previously illustrated, but the oblique

strands 101 being formed to converge with

the ends 51 together as shown in Fig. 11,

apart as shown in Fig. 9. .
The index-plate 41 and also the index-

'pla.te 115 (see Fig. 10) are used to indicate

the throw. of the levers and permit their
being stopped at the proper point by the
adjustable stops 79 and 89. These index-
plates can have their top surfaces provided
with the distance between the strands indi-
cated, and the front of the plates can be
indexed by degrees. = = -
It will be evident from this description
that the strips can be bent into coils quickly
and cheaply and the angle of the side
strands and the ends 51 can be regulated by
eans of the screws 67 tilting the leaves 52
to the required angle. In this way it is not
necessary to always have each of the side
strands 99%, when bent apart, radial to the
shaft 15, but by means of this adjustment
they can be made. to assume an angle tan-
gential to the shaft 15, and the coils can be
bent to fit different diameters of ‘armature
and also to have different spread so.as to
provide for different numbers of coils for
armatures. ,
Having thus
I claim 1s:— .
"1. A bending machine comprising mov-

described my invention, what
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the two strands of the strip intermediate o

:its-ends, and means for moving the last-men-
;tioned blocks away from each other to sepa-
-rate the strands intermediate of their ends.

have been once adjusted for a certain size |

2. A bending machine comprising mov-

-able blocks for grasping the loop and the
“free ends of a U-shapeg ,

~meaiis. for limiting the movement of the
"blocks toward and from each other, blocks
-for:holding the strands of the strip between
-the ends and the loop, and means for moving

strip of material,

the last mentioned blocks away from each

-other to separaté the strands and cause the
.strands to move the first-mentioned blocks

toward each other. o
3. A bending machine comprising end

‘blocks movable toward and from each other,
said blocks grasping a U-shaped strip at its

loop and at its free ends, levers swinging
transversely between the end-blocks, means

.on the levers for holding the strands be-
tween the end-blocks, and means for swing- .
.ing the levers apart. ’

4. A bending machine comprisihg end-

.blocks movable toward and from each other,
‘said blocks grasping a U-shaped strip at its
‘loop and at its free ends, means for limiting

the movement of the blocks toward and from

.each other, levers swinging transversely be-

tween the end-blocks, means on the levers

.for holding the strands between the end-
:blocks, means for regulating the swing of
_the levers, and means for swinging the levers
.apart. o

instead of diverging to throw the ends 51 |

5. A bending machine comprising end-
blocks movable toward and from each other,
said blocks grasping a U-shaped strip at its

loop and at 1ts free ends when moved to their

limit of movement away from -each other,

‘levers swinging transversely between the
-end-blocks, means on the levers for holding

the strands between the end-blocks, adjust-
ing means for the holding means for regu-

lating the points at which the holding means-
.engages the strands, and means for swing-
"ing the levers apart.

6. A bending machine comprising end-
blocks movable toward and from each other,
said blocks grasping a U-shaped strip at: its
loop and at its free ends when moved to their

limit of movement away from each other,

levers swinging transversely between the
end-blocks, means on-the levers for holding
the strands between the end-blocks, adjust-
ing means for the holding means for regu-

-lating the points at which the holding means
engages the strands, means for limiting the

swing of the levers away from each other,
and means for swinging the levers apart,
the transverse movement of the strands from
each other caused by the swinging of the
levers acting through the strands to pull the
end-blocks toward each other. -

“able ‘blocks. for grasping the ends of a U-
-shaped strip of material, blocks for holdin,
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7. A bending machine comprising end-
blocks movable toward and from each other,
said blocks grasping a U-shaped strip at its
loop and at its free ends, the blocks which
grasp the strip at its free ends being also
movable transversely, means for moving the

last - mentioned end - blocks transversely,

blocks for holding the strands intermediate
of the free ends and the loop, means for mov-
ing the holding means transversely, and
means for limiting the movement of the
holding means.

© 8. A bending machine comprising a mov-
able end-block for-receiving the loop of a U-
shaped strip, a pair of movable end-blocks
for engaging the free ends of said strip, le-

- vers supporting the last-mentioned blocks

for swinging them apart, means for limiting
the swing of the levers, a second set of levers,
blocks on the second set of levers for hold-
ing the strands of the strip between the loop
and its ends, means for swinging the second

.set of levers apart, means for limiting the

movement of the second set of levers, and
means for returning the levers to their nor-
mal position when the lever-operating mech-
anisms are inoperative. ‘ ‘

9. A bending machine comprising a frame,
a block mounted to slide in one end of the
frame, means on the block for grasping the
loop of the U-shaped strip, a pair of sliding
blocks mounted on the end of the machine
opposite the first-mentioned block, means on
the last-mentioned pair of blocks for grasp-
ing the free ends of the strip, a shaft mount-
ed in the frame, levers pivoted on the shaft
and arranged to swing apart, blocks on the

-levers for holding the strands between the

loop and the free ends, means for adjust-
ably securing the blocks on the levers, and
means for swingi.ng the levers apart to sepa-
rate the strands transversely to cause the
end-blocks at the opposite ends of the ma-
chine to move toward each other. :
"10. A bending machine comprising &
frame, a block slidably mounted in one end
of the frame, means on the block for receiv-
ing the loop of a U-shaped strip, blocks slid-
ably mounted in the end of the machine
opposite the first-mentioned block, said last-
mentioned blocks having means for grasping
the free ends of the strip, a shaft, a cylinder
mounted beneath the shaft, a piston in the

‘cylinder, a piston-rod on the piston, levers

aTT! to swing on the shaft adapted to
be moved toward and from each other, means
on the levers for holding the strands be-
tween the free ends and the loop, connect-
ing-rods secured to the levers, an operative
connection between the connecting-rods and
the piston-rod of the cylinder, and means for
admitting fluid under pressure to the cylin-
der to force the levers apart. ’

11. A bending machine comprisinga frame,

a block slidably méunted in one end of the |
. TN

frame, means on the block for receiving t 1e

loop of a U-shaped strip, blocks slidably ..
mounted in the end of the machine opposite ...

the first-mentioned block, said. last-men-

tioned blocks having means for grasping te
free ends of the strip, a shaft, a cylinder:

mounted beneath the shaft, a piston in the
cylinder, a piston-rod on the piston, levers

_arranged to swing on the shaft adapted to

be moved toward and from each' other,
means on the levers for holding the strands
between the free ends and the loop, connect-
ing-rods ‘secured to the levers, an operative
connection between the connecting-rods and
the piston-rod of the cylinder, means for al-

70

75

80

mitting fluid under pressure to the cylindsr .

to force the levers apart, means for venting
the cylinder, and means for returning tie
levers and their operating mechanism to
ncrmal position when the cylinder is vented.

12. A bending machine comprising a frame,
an end-block slidably mounted in one.end o>f

the frame, means in the end-block for grasp-
ing the loop of the U-shaped strip, a pair of

-blocks mounted toslide inthe end of the frame

opposite the first-mentioned block, means on
the pair of blocks for grasping the free ends
of the strip, means for limiting the sliding
movement of the blocks at opposite ends of
the machine toward each other, means for
swinging the pair of blocks which grasp the
ends of the strip from each other, means for
limiting the swinging of the blocks, a pair
of levers adapted to swing apart, blocks on

the levers, means for adjustably securing.

the blocks on the levers so as to vary the

85

90

95

100

distance between the blocks and the same -

lever, and means for swinging the levers
apart. ‘

13. A bending machine comprisinga frame,
an end-block slidably mounted in one erd
of the frame, means in the end-block for
grasping the loop of the U-shaped strip, a
pair of %locks mounted to slide in the end »f
the frame opposite the first-mentioned block,
means on the pair of blocks for. grasping the
free ends of the strip, means for limiting
the sliding movement of the blocks at oppo-
site ends of the machine toward each other,

‘means. for swinging the pair of blocks which

grasp the ends of the strip from each other,
means for limiting the swinging of the
blocks, a pair of levers adapted to swirg
apart, blocks on the levers, means for al-
justably securing the blocks on the levers ;0
as to vary the distance between the blocits
and the same lever, means for swinging the

‘levers apart, means for limiting the move-.

ment of the levers away from each other,

and means for returning the levers to their
normal position when the swinging means-

of the levers is inoperative. :

14. A bending machine comprising a frame,
a block sliding in one end of the frame, a.i-
justable means for limiting the sliding
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movement of the block, levers mounted to
swing in the end of the machine opposed to
the block, a block on each lever, a(szustable
means for limiting the movement of each
block on its lever toward and from the first-
mentioned block, means for swinging the
levers apart, a second set of levers, means
for swinging the second set of levers apart,
and means for returning all the levers to
their normal position Wﬁen the lever-oper-
ating mechanisms are inoperative.

15. A bending machine comprising a frame,
a block slidably mounted in one end of the
frame, means in the block: for securing a
strip, a shaft in the frame, levers on the

‘shaft, a block sliding on each lever, means

for limiting the movement of the first-men-
tioned block, means for limiting the move-
ment of the blocks on the levers, the blocks
being adapted to be moved toward and from

_each other, a second set of levers, blocks on

the second set of levers, cylinders, operative
connections between the cylinders and the

‘levers for forcing them apart, means for ad-

mitting fluid under pressure to the cylin-

ders, and means for returning the levers to

their normal positions when the fluid under
lll)ut off and the cylinders are

vented. ‘ :

16. A bending machine comprising a frame,

‘a block slidably mounted in-one end of the
frame, means In the block for securing a
‘strip, a shaft in the frame, levers on the
‘shaft, a block sliding on each lever, means
the movement of the first-men--

for limitin,
tioned block, means for limiting the. move-
ment of the blocks on the levers, the blocks
moving in a direction toward and from each
other, a second set of levers, blocks on the
second set of levers, cylinders, crossheads on
the cylinders, means for controlling the ad-

" 'mission of fluid under pressure to and. from

45

the cylinders, connecting-rods secured to the

“crossheads and to the levers to swing the

levers apart when fluid is admitted to the
cylinders, and springs for forcing all the

" levers to their closed positions when the

b0
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cylinders are inoperative.

17. A bending machine comprising a frame,
a block slidably mounted in one end of the
frame, means in the block for securing a
strip, a shaft in the frame, levers onthe

‘shaft, a block sliding on each lever, means

for limiting the movement of the first-men-

tioned block, means for limiting the move-

ment of the blocks on the levers, the blocks
moving in a direction toward and from each
other, a second set of levers, blocks on the
second set of levers, cylinders, crossheads on
the cylinders, means for controlling the ad-
mission of fluid under pressure to and from
the cylinders, connecting-rods secured. to the

€ eads and to the levers to swing tne
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levers apart when fluid is admitted to the
cylinders, springs for forcing all the levers

.on the shaft, blocks adjustably secure:

1,008,404

to their closed positions when the cylinders
are inoperative, and adjustsble means on the

‘frame for regulating and limiting the out-

ward swing of the levers.
18. A- bending machine comprising a
frame, levers mounted on the frame and

adapted to swing apart, means on the levers

for engaging the sides of a U-shaped strand,

‘means for swinging the levers apart, and
‘yielding means for holding the loop and

the free ends of the U-shaped strand to per-

7¢
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mit the spreading of the intermediate por-

tion of the strip by the levers.

19. A bending machine comprising a
frame, a shaft in.the frame, levers swinging
on
the levers for engaging the strands of a U-
shaped strip, means for swinging the levers
apart, means for normally returning the le-

vers to their closed position, means for limit-

ing the outward swing of the levers, and
yielding means for holding the loop and the

free ends of the U-shaped strand. .

8C
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20. A bending machine comprising a .

frame, a shaft on the frame, levers arranged
to swing on the shaft, blocks on the levers,
means for adjusting the blocks on the levers
longitudinal with the shaft, a cylinder under

the levers, connecting-rods secured to the le-
‘vers and connected with the cylinder to be

operated thereby when fluid under pressure
is admitted to tﬁ’e cylinder, means for limit-
ing the movement of the connecting-rods,
means for returning the levers to their nor-
mal position when the cylinder is vented,
and yielding means for holding the loop
and the free ends of a U-shaped strip en-

‘gaged by the blocks on the levers.

-21. A’ bending machine comprising a
frame, a shaft on the frame, levers arranged
to swing on the shaft, blocks on the levers,
means for adjusting the blocks on the levers
longitudinal with the shaft, a cylinder under
the levers, connecting-rods secured to the
levers and connected with the cylinder to be
operated thereby when fluid under pressure
is admitted to the cylinder, means for limit-
ing the movement of the connecting-rods,
means for returning the levers to their nor-
mal -position when the cylinder is vented,
blocks sliding in the machine, stop-plates
on the frame, screw-threaded rods on the
blocks, nuts on the rods for engaging the

stop-plate thereby limiting the movement of

the blocks toward and from each other, and
means on the blocks for engaging the loop
and the free ends of a U-shaped strip.

22. A bending machine comprising a
frame, a shaft in the frame, levers swinging
on the shaft, blocks on the levers for engag-
ing the side strands of a U-shaped strip, a
movable block for engaging the loop of the
strip, means for forcing the levers apart,
swinging leaves on the blocks for engaging

‘the side strands, means for adjusting the
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- the strip, means
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swinging leaves to regulate the angle of the

side strands, and means for forcing the le-
vers apart. :

23. A bending machine comprising a
frame, a shaft in the frame, levers swinging
on the shaft, blocks on the levers for engag-
ing the side strands of a U-shaped strip, a
movable block for engaging the loop of the
strip, means for forcing the levers apart,
swinging leaves on the blocks for engaging
the side strands, means for adjusting the
swinging leaves to re%nlate the angle of the
side strands, means
apart, and means for limiting the outward
movement of the levers.

24. A bending machine  comprising a
frame, a shaft in the frame, a block on one
end of the frame and sliding therein, means
on the block for grasping the loop of a U-
shaped strip, levers on the shaft, means on
the levers for grasping the side strands of
the strip, means for tilting -the grasping
means, arnd means for swinging the levers
apart. : :

. 25. A bending machine comprising a
frame, a shaft in the frame, a block on one

end of the frame and sliding therein, means:

on the block for grasping the loop of a U-
shaped strip, levers on the shaft, means on
the levers for grasping the side strands of
or tilting the grasping
means, means for swinging the levers apart,

means for limiting the outward movement.

of the levers, and means for returning the
levers to their closed position when the
swinging means is inoperative.

26. A bending machine comg;ising a
frame, a shaft in the frame, blocks on the

0{)p0s1te ends of the machine, means on the
blocks for grasping the loop and the free
-ends of s U-shaped strip, levers for sup-

porting the blocks on the free ends of the

. strip, a second set of levers, adjustable blocks

45

on the second set of levers for grasping the
side strands of the strip, side strips on the

- machine, adjustable stops on-the side strips

56

of the msachine, cylinders mounted beneath
the shaft, pistons and piston-rods in the cyl-
inders, crossheads on the piston-rods, con-
neécting-rods secured to the crossheads and
to the levers, means for admitting fluid un-

.der pressure to the cylinders, means for vent-

ing the cylinders, and means on the connect-
ing-rods for engaging the adjustable stops
for limiting the swing of the levers. -

. 21. A bending machine com1}):sising. a
frame, a shaft in the frame, bloc

on the

" opposite ends of the machine, means on the

80

‘blocks for

ﬁrasping the loop and the free
ends of a U-shaped strip, levers for su}ll)-
porting the blocks on the free ends of the

- strip, a second set of levers, adjustable blocks

‘65

on the second set of levers for grasping the
side strands of the strip, side strips on the
machine, adjustable stops on the side strips

or forcing the levers |

4

of the machine, cylinders mounted bereath
the shaft, pistons and piston-rods in the cyl-
inders, crossheads on the piston-rods, con-
necting-rods secured to the crossheads and
_to the levers, means for admitting fluid un-
der pressure to the cylinders, means for vent-

_ing the cylinders, means on' the connecting-..

rods for engaging the adjustable stop: for
limiting the swing of the levers, and sprin,
connected to the frame and to the crosshea
for returning the levers to their norma. po-
sitions when the cylinders are vented. =~
‘28, A bending machine comprising a
frame, a shaft in the frame, blocks on the
opposite ends of the machine, means or. the
blocks for grasping the loop and the free
ends of a U-shaped strip, levers for support-
ing the blocks on the free ends of the strip,
-a second set of levers, adjustable blocks on
the second set of levers for grasping the
side strands of the strip, side strips or. the
machine, adjustable stops on the side srips
of the machine, cylinders mounted beneath
the shaft, pistons and piston-rods in the
cylinders, crossheads on the piston--ods,
connecting-rods secured to the crossheads
"and to the levers, means for admitting fluid
under pressure to the cylinders, means for
venting the ¢ylinders, means on the connect-
ing-rods for engaging the adjustable stops

for limiting the swing of the levers, springs

connected . to the frame and to the crogs-
heads for returning the levers to their nor-

mal positions when the cylinders are vented,

and struts bearing on the ends of the cyl-
inders and on the shaft.

29. A bending machine comprising a
frame, a block sliding in one end of the
frame, cheek-pieces on the block having
‘alined perforations, a detachable pin in the
-perforations, the cheek-pieces and the pin
cobperating to secure the loop of a U-shaped
strip, sliding blocks mounted on the end of
the machine opposite the . first-mentioned
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block, manually operated means on the last- :

mentioned blocks for grasping the free ends
of the strip, screw—threasged bolts prcjeet-
ing from the blocks, nuts on the bolts, stop-
¥lat% adapted to be engaged by the nuts

or limiting the movement of the blocks, a . ¢

-shaft in the machine extending substant ia.ily

arallel with the strip when it is in the.

locks, a set of levers mounted on the shaft
“and supporting the blocks securing the ends
of the strand, a second set of levers, each
of the second set of levers having a vhaft
thereon parallel with the first shaft, blocks
mounted on the second set of levers for

asping the side strands of the strip, neans
for adjusting the blocks on.their shbafts,
cylinders mounted beneath the shaft, pis-
tons in the cylinders with downwardl ex-
tending piston-rods, crossheads on the pis-

120

ton-rods of the cylinders, connectinf-‘-rods. 1
evers,

secured tothe_‘crossheads and to the



“inders, springs for returning the levers to-

means for éo’ntrolling the admission and
outlet- of fluid under pressure to the cyl-

their normal position when the cylinders
are vented, and adjustable means on the

frame for engaging the levers for limiting
.their outward movement. .

30. A bending machine comprising a

* frame, a block sliding in one end of the
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frame, cheek-pieces on the block having
alined perforations, a detachable pin in the
perforations, the cheek-pieces and the pin
cobperating to secure the loop of a U-shaped
strip, sliding blocks mounted on the end of
the machine opposite the first-mentioned

‘block, manually operated means on the last-
‘mentioned blocks for grasping the free ends

of the strip, screw-threaded bolts projecting
from the blocks, nuts on the bolts, stop-
plates adapted to be engaged by the nuts for
limiting the movement of the blocks, a shaft
in the machine extending substantially
parallel with the strip when it is in. the

_blocks, a set of levers mounted on the shaft

and supporting the blocks securing the ends
of the strand, a second set of levers, each
of the second set of levers having a shaft
thereon parallel with the first shaft, blocks
mounted on the second set of levers for
grasping the side strands of the strip, means
for adjusting the blocks on their shafts, cyl-
inders mounted beneath the shaft, pistons
in the cylinder with dowawardly extending
piston-rods, crossheads on the piston-rods
of the cylinders, connecting-rods secured to
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‘the crossheads and to the levers, means for

controlling the admission and outlet of fluid
under pressure to the cylinders, springs for
returning the levers to their normal position
when the cylinders are vented, adjustable
means on the frame for engaging the levers
for limiting their outward movement, and
means on.the blocks on the levers for tilting
the strands.

31. A bending machine comprising a’

frame, blocks arranged to slide on the
frame, means for moving the blocks apart,
a sliding bar on each block, a handle for
operating the sliding bar, a fixed bar on
each block, cam-surfaces on the opposed
bars adapted to engage each other when
the sliding bar is operated, a filler-piece ad-
justably secured on the block, the fixed bar

-and the filler-piece being adapted to grasp

the free ends of a U-shaped strip, yielding
means for holding the loop of the U-shaped
strip, blocks for engaging the strands of
the strip between its free ends and its loop,
and means for operating the last-mentioned
blocks to pull the strands apart interme-
diate of the free ends and the loop of the
strip. ‘

In testimony, that I claim the foregoing,

T have hereunto set my hand this 10th day

of June 1911,
CARL E. ANDERSON.

" Witnesses: ,
Wwu. H. CamrieLp,
M. A. Jounson.
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