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Fo all whony & nuay coneeriv:

Be it known that I, Jases N.RICE, of Pitts-
ton, in the county of Luzerne and State . of
Pennsylvania, have invented new and useful
Improvements in Spring-Bending Machines,
of which the following is a specification.

!
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@ is the bolster-arm of the spring: o/, the
neck or bearing portion, which is arranged
centrally opposite one end of the body por-
tion A of the spring, and which is mounted in
a bearing, @ secared to the body of the ve-

_hicle, and @ represents the supporting-arm,

This invention relates to that class of bend- |
ing-machines which are employed for bend- |

ing rods to form spiral springs, especially such

springs as arve used for supporting vehiele- |

hodies.

The object of my invention is to construct
a machine whereby springs of the desired j
form ean be quickly bent without requiring -
reheating of the blanks, thereby saving con-
, form a space, B, between the adjacent ends

siderable time and expense in the manufac-
ture of the springs.

My invention consists to thisend of the im-
provements which will be hereinafter more
fully set forth, and pointed outin the claims.

In the accompanying drawings, consisting

of four sheets, Figure 1 is a longitudinal sec-
arranged at the outer end of the shaft b.

tional elevation of my improved bending-ma-

chine,showing the parts in the position which |
they occupy during the process of winding a

spring. Fig. 2 is a fragmentary sectional ele-
vation of the inner portion of the mandrel
stop-bar on an enlarged scale. Fig. 3 1s a
cross-seclion of the same in line x @, Fig. 2.
Fig. 4 is a top plan view of the machine. Figs.
5, 6,7, and 8 are cross-sections in lines x =,
1y y,ww,and z z, Fig. 1, respectively. Fig.9is
a rearelevation of the die and ram mechanism
on an enlarged scale. Fig. 10 is a fragment-
ary sectional elevation of the winding-head,
mandrel, and the die mechanism on an en-
larged scale. Fig. 11 shows a modified con-
struction of the lower stationary die. Fig. 12
is a front elevation of the dies and connect-
ing parts. Fig. 13 is a horizontal section in
line  x, Fig. i2.

Fig. 14 is a bottom plan !

. view of a finished spring of the class for the -

45

50

manufacture of which my improved bending-
machine is more especially designed.

Tike letters of reference refer to like parts

in the several figures.

A, Fig. 14, vepresents the spiral or coiled
body of one of the vehicle-springs for the
manufacture of which my machine is more
especially designed.

|

formerl at the opposite end of the spiralbody
A, and which projeets preferably in a direc-
tion opposite to that of the Lolster-arm a.

B represents the bed of the machine, upon
whieh the frame I3’ of the winding mechan-
ism is supported, and B? the bed which sup-
ports- the frame 13° of the die and bending
mechanism. The beds B and B are
in line longitudinally and are set apart to

of the same.

b represents the hovizontal driving-shatt of
the winding mechanism, which is arranged
longitudinally in the lower portion of the
frame B’ and journaled in Dbearings b b3
formed in said frame, and in a standard, b7,

C represents a cylindrieal drum arranged
longitudinally in the upper part of the frame
B’ and journaled in standavds ¢ ¢/, forming
part of the frame B’. This drum is held

against longitudinal movement by shoulders -

e E,

¢’ represents a longitudinally - movable
winding-cylinder arranged in the bore of the
drum C and projecting through both ends of
the latter.

¢! represents a winding-head formed on the
outer end of the winding-cylinder ¢’ opposite
the die mechanism, and which is provided
with a longitudinally-projecting stud or roller,
¢ The latter engages againstone side of the
rod or bar to be bent and winds the inner
end of the same avound a longitudinally-
movable mandrel, C%. The face of the wind-
ing-cylinder head is preferably made conical
to correspond with the piteh of the spiral to
be formed. The stud or roller ¢# is provided
with a coneave face, whereby the spring-bar
is prevented from becoming disengaged from
the roller or stud. This mandrel is arranged
in an opening or bore formed centrally in the
winding-eylinder ¢/ and projects through

| both ends of the latter, and issupported atits

6o

arranged -
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outer end in a recess or depression, ¢f, formed
in the lower die, ¢, of the die imechanism.
The die ¢ is held in place in upright ways ¢,
which are formed in astandard, ¢, of the frame
5 3% The mandrel C?is held from turning and

against backward longitudinal movement by

a loeking-arm, ¢ which is pivoted to the up-
per end of a standard,d, of the frame 13/
The locking-arm ¢'" i provided at its inner
10 end with a head having in its under side a
rectangular depression or socket which en-
gages over the flat-sided end portion, ¢', of the
mandrel C? whereby the latter is securely
locked against turning, as clearly shown in
i5 Figs. 2 and 3.
mandrel C?tobe readily moved backward and
withdrawn from the finished spring, so that
the latter can be removed by simply raising
thelocking-arm ¢ to the position shown in
20 dotted lines in Fig. 1.

d’ represents a feather or rib arranged
lengthwise in the winding-cylinder C’, and
engaging in a corresponding groove, ?, formed
in the drum C, whereby the winding-cylinder

25 is caused to rotate with the drum C.

d? represents a gear rim or whee! secured to
the inner end of the drum C and meshing
with a gear-pinion, d*, mounted loosely on the
driving-shattb. The pinion ! isprovided on

30 one side with a cluteh-face, (, with which en-
gages a cluteh disk or hoad d%. The latter is
capable of movement on the shaft b toward
and from the pinion d', and is caused to turn
with the shaft D by a feather which engages

35 in a groove in the clutch-head.

d* represents a laterally-projecting hand-
lever pivoted to one of the side pieces of the
frame B’ and engaging in an annualar groove
formed in the cluich-head, whereby the latter

40 is thrown into and out of engagement with
the pinion d*

E represents a feed-screw arranged longi-
tudinally above the driving-shaft b and jour-
naled at one end in a be(mno formed in the

45 standard d and at its opposite end in the
standard ¢’ of the frame 13’

The feed-screw E engages in a screw-nut, e,
which is attached to a cross-head, F. The
latter is guided onlongitudinal ways f, formed

so along the upper edges of the side pieces of
the frame B’, as represented in Fig. 6. The

- eross-head T is connected with the winding-
cylinder ¢’ by a yoke, f/, which engages. in
an annular groove, % formed in the cylinder

55 neat its inner end, whereby the winding-cyl-
inder is moved forw: irdly and backwar d]y
The yoke f’ is attached to two standards, e’

e progectmo upwardly from the cross-head ¥

on opposite sides of the winding:cylinder.:

6o The feed-screw Eis provided with a shoulder,
73, and a collar, /', whereby the same is held
against 10n01tudmal movement.

g repr‘es’ents a gear-wheel SEClll'ed to the
outer end of the feed-screw E, and. g’ repre-

65 sents a similar wheel secured to the driving-
shaft b. Motion is transmitted from the

wheel g’ to the wheel g by an idlef, g% which

This construction permits the:

399,160

latter is secured in a coneentric-slot, ¢ by an
arbor, g%, as clearly shown in Fig.5.. Thisar-
rangement of gears is employed when it is 7o
desired to make right-hand springs; butwhen
it is desired to make left-hand springs an -ad-
ditional -idler, ¢%, (shown in dotted lines in
Fig. 5,) is inter posed between the wheelg and
the idler ¢*.  When this ig done, the arbor ¢*. 75
of theidler ¢* is moved downwm'dly in the slot‘
g% The arber of the idler ¢° is secured in a
slot, g%, formed in thestandard d OppOSlte the
gear-wheel ¢. .
H H’ represent two driving-pulleys mount- 8o
ed loosely on the driving- shaft b, side by side,
and rotated in opposite dn‘ec‘mons by acrossed
belt, n, and an open belt, 1/, respectively.
The pulley H turns in the direction of the
arrow in IPig. 1, while the pulley' I’ turns in. 85
the opposite direction. The pulleys H H’ are
held against longitudinal movement on the
shaft b by collars /¥, which are provided with
fingers A% and pins A% The latter projectin--
Walle and engage in annular grooves formed go
in the hubs /% 1% of the wheels TT IT". The
hubs 72* k% are provided on their adjacent

.sides with clutch-faces 77 1%, respectively.

1Y represents a movable clutch-h(md which
is arranged on the shaft D between the hubs g3
1o 1S, and which is adapted to engage with
either of the clutch-faces 7 1. The cluteh-
head 7Y is caused to revolve with the shatt b
by a feather, which .engages in a groove in
the clutch-head in a well-known manner;
The space between the hubs 7% 1S is sufficient
to allow the clutch-head A’ to free itself from
both hubs when it is desired to stop the ma-
chine. The shaftb isrotated in one direction
when the clutech-head //° is in engagement
with the wheel H and in the opposite diree-
tion when in engagement with the wheel H’.

I represents an upwardly-projecting -shift-
ing-arm secured to one end of a transverse
rock -shaft, 4, journaled in standards ¢/, and
which engages with its upper bifurcated end
with the cluteh 7.

2 represents a downwardly-projecting arm
secured to the opposite end of the rock-shaft

i, and connected by a horizontal rod, %%, with
the lower end of a hand-lever, I, which. lat-
ter is pivoted to one side of the bed B of the-
winding mechanism.

J represents a vertically-movable die-ar-
ranged above the stationary die ¢, and which
is guided in its vertical movements in the
ways ¢® of the standard ¢. The dies ¢" and J
are provided on their opposing faces with ‘
horizontal semicircular depressions j j/, re-
spectively, between which the rod to be bent-12 5
is securely held against lateral movement
when the upper (he is forced upon the rod
placed in the lower stationary die, and where-
by the neck portion of the spring is formed:

7 represents a projecting flange formed on
the front or inner side of the sta’monary die
¢’. This flange is provided in its upper por-
tion with a vertical opening or slot, 4% which
extends down into the depressmn of the die,
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The flange is provided on both sides of said
opening with. inclined deflecting-faces j* j°
which cause the bar which is being bent to
be deflected outwardly over one of these in-
clined faces, according to the direction in
which the winding-eylinder is turned, when
the roller ¢ of the winding-cylinder (' en-
gages against either one side or the other of
the har.

k- represents an inclined nose formed cen-
trally on the upper die,J, and which engages
in the slot j of the lower die, ¢, and confines
the neck portion a’ of the bar in the slot 7
between itself and aninclined face, &/, formed
on the end of the mandrel C*

If desired, the inclined face %/, instead of
being formed on the mandrel C?, may be
formed on the lower die, as shown in Fig. 11;
but I prefer to form the incline on the man-
drel and support the latter on the lower die,
as shown in Fig. 10, in order to support the
end of the mandrel and prevent the same
from being bent or twisted.

The upper vertically-movable die, J, is act-
uated by the following mechanism: :

L 1.7 represent two horizontal driving-pul-
leys arranged one above the other, and hav-
ing their iubs I ¢ journaled in bearings I I,
secured to an overhead hanger or frame, I
These hubsare provided with shoulders, which
prevent vertical movement of the pulleys.

M vepresents a vertically-movable actuat-
ing-shaft, which is journaled loosely with its
upper portion in the hores of the pulleys T,
L/, and which engages with iis lower screw-
threaded portion, £, in a threaded opening
formed in a cross-piece, %, of the standard ¢
The lower end of the shaft M is connected to
the upper die, J, by a pin, which engages in
an annular groove formed in the feed-shatt,
or other suitable meauns.

‘nn’ represent clutch-facesformed on the ad-
jacent sidesof thehubsl of the pulleys L1,
respectively, and »? represents a clutch-head,
which is mounted on the shaft M between the
hubs { V/, and which is adapted to engage with
either of the clutch-faces n n’. The cluteh-
head »? is provided with a feather, which en-
gages in a longitudinal slot, #% formed in the
shatt M. - The shaft M is cauvsed to rotate in
a direction so0 as to move the die J down-
wardly when the clutch-head n* is engaged
with the hub of the upper pulley, L, and to
rotate in the opposite direction, so as to raise
the die J, when the clutch-head »* is in en-
gagement with the lower pulley, L’. The
space between the adjacent faces of the hubs
11 is sufticient to allow the clutch-head »? to
stand between the elutch-faces n n’ when it
is desired to stop the rotation of the shaft M.

o represents a cluteh-lever pivot-d to the
hanger F, and whereby the clutch-head is
moved in either direction. The elutch-head

n2is held in a normal position between the
hubs I by a spring, of, or by any other suit-
able means.

P represents an upwardly-projecting in-

clined former-plate secured to the rear side of
the upper die, J, and against which the bol-
ster-arms ¢ of the spring are bent by an oscil-
latory ram, P’. Thelatter is arranged in rear
of the lower die, ¢%, and is pivoted in elon-
gated openings in lugs p, formed on the die-
frame B The pivots of the ram P’ can be
adjusted to rods of different thicknesses by
adjusting - serews p’, as shown in Figs. 9
and 10.

»? represents a transverse crank-shaft ar-
ranged below the ram P/, and p® represents
the erank of this shaft, which is connected by
a rod, p*, with the outer free end of the ram,
and whereby the latter is swung upwardly, so
as to bend the bolster-arm portion of the rod
resting on the ram upwardly against the
former-plate P.

Q represents a driving-pulley mounted
loosely on the crank-shaft p® and having its
hub provided with a clutch-face, with which
engages a transversely-movable clutch-head,
q. The latter is thrown into and out of en-
gagement with the clutch-face of the wheel Q
by a hand-lever, ¢’.

7 represents a concave recess o1 depression
formed centrally in the upper portion of the
standard ¢, and inwhich the inner end of the
rod to be bent is supported and centered in
the machine..

' represents a hand-gage, which is placed
against the outer end of the ram P’, and
against which the end of the bar to be bent
is gaged, as shown in dotted lines in Figs. 1
and 10.

7? represents a hand locking-lever, which is
pivoted to one side of the rear portion of the
die-standard ¢, and which is provided in one
side with anotch orrecess, . The latter en-
gages over the lower portion of the holster-

tarm « of the bar after the latter has been
bent upwardly to the position shown in Fig.

1, whereby the rod ig held from turning in the
dies while the inner portion is being wonnd
around the mandrel C%

The operation of my improved bending-ma-
chine is as follows: The winding-eylinder ¢
is first moved bhackwardly in the dram C in
order to allow the spring-bar to be inserted.
For this purpose the -clutch 7 is disengaged
from the pinion d! and the clutch 7' thrown
into engagement with the cluteh-face of the
driving-pulley H’,whereby the winding-cylin-
der is moved backwardly by the feed-serew
E without being rotated, eare being taken
when the winding-cylinder. is moved back-
wardly that the, winding-roller c*islocated on
one side of the longitudinal cenfer line, as
shown in Fig. 4. 'The upper die, J, is next
raised by engaging the clnteh n* with the
driving-pulley 1./, s0 as to leave sufficient
space to introduce the heated spring-bar in
an inclined position between the dies J and
¢’, as shown in dotied lines at S in Fig. 10.
The cluteh 72 is then thrown into engagement
with the upper pulley, I, so as to cause the
shaft M to rotate in the proper direction to
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move the die J downwardly. At the same
time the cluteh 2? is thrown into engagement
with the pulley - H, so as to cause the feed-
serew E to move the winding:=cylinder toward
the dies. This movement. of the winding-
eylinder caunses its head ¢* to engage against
the lower side of the bar and bend the same
upwardly, as shown at 8’ in dotted lines in
Fig. 10, while the downward movement of the
upper die, J, bends the bar beneath the same,
so as to form the bearing portion o’ of the

spring, as shown in dottedlines ats*in Fig. 10.
After the winding-cylinder has been moved
sufficiently close to the dies to cause the roller
¢® of the winding-head to engage against the
barwhen the winding-cylinder is rotated and
the upper die has tightly clamped the bar,
the clutch »? is disengaged from the pulley L,
80 as to arrest the movement of the screw-
shaft M. The cluteh 7? is now again thrown
inte engagement with the pulley H’, so as to
cause the feed-screw E to draw the winding-
cylinder away from the dies J ¢”. At the
same time that the clutch A°is engaged the
cluteh d° is also thrown intoengagement with
the pinion d!, so as to cause the winding-cyl-
inder to rotate and wind the bar around the
mandrel C* while it is receding from the dies J
¢'. Before the operation of wmdlncr begins the
end of the bar forming the bolster—m misbent
in the following manner: The cluteh g of the
erank-shaft p?*is thrown into engagement with
the pulley Q, whereby the ram P’ is oscillated
on its pivots by the crank p?® and connecting-
rod p!. The upward movement of the ram
bends that portion of the bar which rests on
the ram upwardly against the former-plate P,
and thereby forms the bolster-arm « of the
spring. The ram P’is allowed to deliver sev-
eral blows against the spring-bar to insure
perfect work before the cluteh ¢ is disengaged
from the pulley Q. When the bolster-arm ¢
has been formed, the eluteh ¢ is disengaged
and theram P’ isreturned to its normal hori-
zontal position by the weight of the ram P’,
connecting-rod p*, and crank p® The spring-
bar is now locked in position by the lever 73
the notch of which engages over the upturned
bolster-arm of the spring-bar and prevents
the latter from changing its position during
the operation of winding. The operation of
winding the spring is now begun, and is con-
tinued until the required length of spring has
been wound and the body-supporting arm «®
has been formed by allowing the unwound
portion of the rod to stand in a direction op-
posite to that of the bolster-arm a. When
this has been accomplished, the movements
of the winding-cylinder are arrested by mov-
ing the clutch 7° out of engagement with the
wheel H’. The length of the spring and the
proper time to stop ‘rhe movement of the wind-
ing-cylinder are determined by a suitable gage
or mark on the guides of the frame B’. The
finished spring is then removed by raising the
locking-arm ¢, withdrawing the mandrel C?
from the spring, and raising ; the upper die, J.

590,160

After the spring has been removed, the man-
drel C? is again moved forwardly and locked
in place at one end in the lower die, ¢7, and
at the other end by the locking-arm ¢

I claim as my invention—

1. The combination, with the clampmtf—dles
whereby one end of the spring-bar is held, of
a winding-cylinder, a removable mandrel ar:
ranged within the winding-cylinder, a rotat-
ing dlum surrounding the winding-cylinder
and connected ther ew1th by a groove and
feather to rotate the same, and feed mechan-
ism whereby the winding-cylinder is moved
longitudinally in the drum, substantially as
set forth.

2. The combination, with the clamping-dies,
whereby a portion of the spring-baris held, of
the winding mechanism whereby the spring-
bar is coiled, and a ram whereby the end of
the spnnO-bar is bent, substantially as set
forth.

3. The combination, w1th the clamping-dies,
of -the W1nd1n0~cyhndel a mandrel arranged
in the bore of the Windino cylinder, dﬂ.d a
locking-arm whereby. the “mandrel is held
&cramst longitudinal movement, substantially
as set f01th

4. Thecombination, with the clamping-dies,
the winding-cylinder, and the mandrel pro-
vided with a flat-sided end, of a locking-lever
provided with a flat-sided recess engaging
with the flat-sided end of the mandrel, where-
by the mandrel is held against rotary move-
ment, substantially as set forth.

5. The combination, with the hollow drum
provided with: driving-gear whereby it is ro-
tated, of a winding-cylinder arranged in said
drum and connected therewith by a groove
and feather, a cross-hedad provided with a
screw-nut and connected with said winding-
cylinder, and a feed-screw engaging with said
screw-nut, substantially as set forth. .

6. The combination, with the hollow drum
provided with a gear-rim, of a winding-cylin-
der arranged in sald drum and connected
therewith by a groove and feather, a feed-
screw cOn‘neeting said winding - eylinder, a
driving - shaft provided with mechanism
whereby it can be rotated in either direction,
gears connecting said driving-shaft with'the
feed - serew, and a gear - pinion and clutch
whereby the drum can be rotated from said
driving-shaft, substantially as set forth.

7. The combination, with the lower die pro-
vided in its face with a recess, of a mandrel
having an inclined end seated in said recess
and a winding-cylindersurrocunding said man-
drel, substantlally as set forth.

8. The combination, with the Clampln("—dles
of a winding- eyhnder and a feed-screw where-
by the cyhndel is moved toward the elamp—
ing-dies, thereby bending the body of the bar
prepara‘cory to Winding the same, substan-
tially as set forth.

9. The combination, with the winding mech-

anism, of an upper movable die and a lower
stationary dieprovided in its upper face with a
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depression, and having on its front side a
slotted flange opening upwardly and project-
ing upwardly beyond the face of the die,and
having inclined deflecting-faces to form in
conneetion with the winding mechanism the
initial bend of the spiral, substantially as set
forth.

10. The combination, with the winding
mechanism, of a lower stationary die, an up-
per movable die provided on its rearside with
aformer-plate, a pivoted ram, and mechanism
whereby an oscillating motion is imparted to
the ram, substantially as set forth,

o

. 11. The combination, with the winding
mechanism, the clamping-dies, and the ram
whereby the end of the spring-bar is bent, of
a locking-lever which is engaged with the
gpring-har and whereby the latter is held in
position during the operation of winding, sub-
stantially as set forth.

Witness my hand this 15th day of Septem-
ber, 1888.
JAMES N. RICE.
Witnesses:
S. P. FENN,
H. C. DEWEY,
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