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2z for the next succeeding one, combined with
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Apphmtmn filed July 16, 16&1

serial No., 171,747, (No model.)

1o all whom it may concern:
Be it known that I, JAMES W. GRAY, a citl-
zen of the United States, residing at Bridge-
port, in the county of Fairfield and State of
Connecticut, have 1nvented certaim new and
useful Improvements in Spring Bending or
Forming Machines; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
~ tion of the invention, such as will enable others

1o Skilled in the art to which it appertains to make
and use the same, reference being had to the

‘accompanying drawings, and to theletfersand |
figures of reference marked thereon, which
form a part of this specification.

15 The object of my invention is to provide a
machine for forming the various leaves of ve-
hicle-springs, ¢giving them the reguired de-
ogree of curvature and tempering them while
in this condition. | '

20 My invention consists of a forming - bar
adapted by means of the proper- mechanism
to assume any degree of curvature required,
upon which the first or primary leaf of the
spring is bent, cach leaf operating as a former

G

movable side plates or ela,mpm -Jaws, said

jaws having a lateral adjustment and adapted

“to be thrown ouat of their perpendicu.ar, S0 as

to grip each leaf of the spring assoon as 1t I8

3o formed, holding the same in position until
cooled.

It further consists in facilitating and sim-
plifying the process of forming and temper-
1ng the leaves of the spring and greatly re-

35 ducing the cost of manufacture by the arrange-
ment of a series of devices, each complete In
itself, consisting of the forming-bar to. give
shape to the spring, clamping-jaws for the
same, and means for operating them, each one

40 Of said devices constibuting, as 1t wele the
segment of a circle, each and all of said seg-
ments adapted to revolve about a common
center, a cooling-bath connected therewith,
and by the circular arrangement of the seg-

45 mellllts the spring 1s carrled endwise into Sald
bat -

My invention consists of other 1mprove~
ments, which, together with those above men-
tmned are more fully described in the follow-
5c 1ng speclﬁcatlon a better understanding of

—

- - |||”:| ||=! !'“F ke - LN " oo, ) g ! r

which may be obtained by referring to the ac-
companying drawings. -

Figure I represents a view of a side eleva-
tion of the eircular arrangement of the form-
ing devices and bath-tub combined. Fig. gs
II represents a side elevation of one of the
segments of the circle, consisting of the form-
ing - bar, clamping - jaws, and means for op-
erating them. Fig. Ill represents a view of
the same, with one of the clamping-jaws re- ¢o

“moved. TIig. 1V represents a plan view of

Fig. Il. Fig. V represents a plan view of the
center piece or frame. Fig. VI represents an

end elevation of Fig. 1I. IFig. VII represents

a detail view of one of the clamping - jaw 65
screws, Iigs. VIII, IX, X, XI, XII, and
XN III represent detail views. Fig. X1V rep-
resents a side elevation and section of one of -
the clamping-jaws through dotted line x of =
Fig. II. Fig. XV 1ep1e,sents a plan and Sec- 70
tion of buth jaws through dotted line 2’ of
Fig.1V. Fig. XVlirep resents a side eley ation
of the rolls and mechanism pertaining there-
to. Fig. XVII represents a plan view of the
same. Iig. XVIIIL 1s a modification of one 73
of the rolls.

The construction and operation of my de-

i vice are as follows:

A A’ are the clamping-jaws; B, frame or
center piece supporting the same; C O, right- 8o
and-left screws to operate clamping-jaws; D
D’, laterally-projecting studs for the jaws; K

E E" K", bevel-gears for operating right-and-
left serews: I, shaft for gears; G (, bearings
for said shaft; H, spindle-wheel; «, forming- 85
bar; b, endsupports forsame; d, end springs; e,
central supports; f, center pin for the springs;

¢, pinion to operate central support; », spin-
dle for pinion; ¢, retaining - pawl; 7, ratchet;

k, forming-rolls; {, time-rolls; m, controlling- go
wires; n, sprmfrs for same.

1 Wlll now proceed to describe the operatlon
of forming the various leaves of the spring,
and also the construction and manner of op-
erating the mechanism to accomplish this re- g5
sult.

The center plece or frame, B, serves as a
support for the clamping-jaws and mechanism
for operating them, also for the forming-bar
and the parts belonging thereto; o, longitudli- 100



1C

L:

20

35

40

45

50

- rolls will hereinafter appear) the hot leaf will
be made to conform to the exact shape of bar |

53
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- tire lenﬂth and effectually
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nal slot in the frame to admit the end sup-
ports, the same moving freely therein. The
right-and-left hand serews C pass transv ersely

through frame B, revolving freely therein.
They are held in positien by the pins p, driven

into the frame and engaging with groove ¢ of
- the screw.

(SeeFig. VII.) ThelargestudsD
are situated transversely in frame B and are

secured firmly thereonand sapport theclamp-

ing-jaws A A’. The brackets G, supporting
shatt F, project transversely from frame B
tluon;_,ll slots v of the clamping-jaws.

jecting lugsy (see I'igs. I'Vand XV)on theirin-
ner face,which engage with recesses s of frame
B, as seen at Fig. V. In clamping-jaw A, (see
Flg X1V) the holes ¢ for screws C, and w for
studs D, » for brackets G are all made suffi-
ciently large to allow free play to the said
jaw. On the end of right-and-left screws C
aud shaft I' are the bevel-gears E. Corre-

sponding right-and-lett-threaded holes are

provided in jaws A A/, for the screws C C.’
The hand-wheel H on shaft I operates the
gears and gives the required lateral or tilting
movement to the clamping-jaws. The form-

ing-bar « 1s made sufficiently strong to with-
‘stand the necessary pressure, and yet flexible -

enough to assume any degree of ecurvature re-
quiréd. Saidbar is supported and controlled
at ils center by support e, pin f of said sup-

port loosely fitting a hole in the center of |

forming bar and leaves of the spring. The
ends 0* of the bar « are supported in the end
blocks, b. In Fig. X1II will be seen a side ele-
vation of one of said blocks and section of
bar « betore the primary leaf of the spring is
formed thereon.
end b of the bar falls short of the shonlder ¢?
of block 0. 'This space is allowed for the
contraction of the primary leaf. Thke elon-
gated slot & of block b (see Fig. IX) is intend-

ed for the downward-projecting pin ¢* of the
- bar, Fig. X1I.
to the extreme end of slot d°, and held th re

Said pin, as shown, is brought

by spring d, also attached to bar «.

- In the Opemtlon of bending the primary
leaf g®, Fig. 11, itis placed on the bar a, and rolls
k (see I‘lﬂ \VI) are brought 1n contact with
said le:sz, and bythe action of sald rolls (a full
description as to the manuner of operating said

a, and when 1n this position the hole 2* of the

head i*will be on aline with the under surface,

j°yof jaws A A’; and while said leaf is in this po-
&11:1011 the pins k* are passed through the eye,
engaging with surface 42, eﬂectually preventing
the head lifting from its position. The oper-
ator, by lll.:llllph]dtlllﬂ‘ the wheel H, will cause
the uppel part of the jaws to tilt mwald as
seen at Fig. VI, so as to clamp the leaf g° 1ts en-
hold it in position

until cooled The upper portion, #, of block

b, Fig. V111, is thesame height as the end of the |

bm a, and is in effect a continuation of the
sane.

(See
Fig, X1V.) "I‘heclflmpmfr.]tmsAhavctheprO-

It will be observed thatthe

| the holes will line with the leaf.

leaf ¢* projecting beyond the bar a. “To ac-
commodate different lengths of springs, longer
or shorter forming-bars are used. Coolmg

leaf ¢* canses the same t{) contract, and this
action, by means of head #° in contact with re-

cess m* of block b,(see Fig. IX,)willdraw blocks -
b b toward each other. 'The elongated slot
and space between shouider ¢’ and end b® of ~c¢
bar e will assist to bring about this result.

‘The spring d will serve to keep leaf ¢* firmly

against the blocks b, and yet preserve a cer-

tain amount of elﬂ.sticity 1n the several parts.
As the next leaf, #* Fig. 111, will require a dif-
ferent degree of curvature, snpport e, operat-
ing 1n square hole a’, (see Fig. V,) is raised,
as before stated, by pinion g,which is operated
by inserting a pin or handle in holes ¢ of head
p* of spindle 4. Said leaf is made to conform
to the shape .of the primary leaf, ¢*. The
clamping-jaws are brought up as before, and
sald leaf cooled. The set-screws ¢°,which are
screwed 1nto and project through jaws A,
abut against frame B, and serve to give the
required angle to said jaws, so that when the

8o

gJ

‘right-and-left screws C act on the jaws the

set-screws will cause them to be closed at the
top, asseenat Fig. VI. This feature which the
jaws possess of being thrown out of their per-

-
pendicular, enables the hof leaf only to be 9_

clamped. A farther support to the bar a may

be added when long bplll]ﬂ‘S are required to
be formed by using screws «', as seen at Fig.
111,which 1)10Jectt111011u'h frameB. Any num-
ber of these may be employved.

There 1s a possibility.-of the thin ends » 2 of
leafn® (see I'ig. VIII) lifting after the forming-
rolls have p:ztssed over 1t. To counteract this,
block ¢, having spring s, , may be used to hold 103
them down nntil c]ampm Jaws A are bmnghb 2
to bear.  Blocks ¢ move freely in the same -
recess as bloeks b, and when broaght in posi-
tion are firmly held there by ser ews 1 , Fig. I11.
Slot e’ is provided for said screw. This Spring
would, no doubt, also serve to hold the end
of _prmnl y leaf, Other means niay be used to

103

I1O

.accomplisll this resnlt—such as perforations

v° inthe jaws A A’ (see Fig. XIV)and pins «’,

Fig. XV, to pass thwnﬂ*h said jaws and over 115

| the Spr mg, and as there can be several of these

holes and situated close together, no matter
what curvature is given to the spring some of
Said holes
will be sufficiently large so as not to interfere
with the tilting of the jaws.

As each succeeding leaf is added, a different

120

degree of curvature is needed, which is ob-

tained, as before stated, by the rack and pin-
1on. The advantage of the rack and pinion
OVer a screw 1S t]nb it can be moved rapidly
and the required curvature more quickly ob-

talned.

- To accommodate springs having a project-

ing-head, (see Fig. IV,) the offset; 218 provided

25

I30

in eacll end of theJaws A A’; but with spring

baving no such lateral pm_]ectmn sald offvet
may be filled up level with the inner face of

ThlS gwes a bearing to that portion of | the jaws by pieces13, as seen at Flg XV. Seud
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pleces are readily inserted and removed when | quired motion; but it is important that each

required. | | -

In place of the pin f, in support e to hold
the spring, the square hole or socket 4, (see
Fig. XI,) may be formed in the end of said sup-
port to receive the head 5 of boltd. (See Fig.
XII.) Said bolt is intended to secure the va-

sponding square hole is provided in bar «.
Part of bolt-head 5 will be in said bar and

part in support e, and when the spring is com-
pleted and all the leaves in position the nut
7 secures them 1n place.. The spring is re-
moved {rom the jaws by means of slots 13, and
all danger of the leaves being misplaced is
avolded. | | |

The T-shaped ends J (see Fig. V) of frame
B, having holes §, are bolted to lngs 9 of arms
10, Fig. I. Said arms are connected with
shatt 11 in box 12 of the bath-tub I. There
are six segmenfs to the circle. Part only of
the number are shown—three without and
three supposed to be within the bath.

In operating the device a leaf is rolled, for

instance, on segment 1, and set by means of
clamping-jaws, as heretofore mentioned, and |
the circle revolved until said segmentisin the |
position occupied by segment 6. This will
bring segment 2 under the rolls, when the
same operation of forming another leaf will
be gone through with, as in segment 1. In
the meantime the leaf previously rolled in seg-
ment 1 will have cooled just sufficient to enter
the bath and receive the proper temper. The
next turn of the cirele will carry segment 1
into the bath, and so on indefinitely. The
bath-tub 18 supposed to contain oil, whieh will
give a more uniform temper to the spring than
water, which 18 now extensively used. A
spring chilled in water is more liable to break
than one tempered in 0il. One advantage of
the bath-tub 1s the springs can remain in the
bath until thoroughly cooled. As shown,
there will be three in the bath at one time.
The number of segments comprising the circle
may be 1ncreased or reduced as desired.
When a segment emerges from the bath, the
Jaws A are loosened, another leaf placed in
position, and the same operation performed as
betore. T'his arrangement of the circle has
the advantage of employing one or more work-
men ab the same set of formers—one putting
on and taking off the springs, the other form-
ing them. It also causes the springs to be
carried into the bath endwise. To one con-
versant with the art of tempering this is very
1mportant, as the spring is less liable to warp
or alter in-shape when hardened in this way.
In fact 1t is the only proper manner in which
to harden long pieces to prevent springing.
In the matvter of rolls, any form of rolls or
manner of operating them may be employed.
In Figs. X'VIand X'VIILis represented a simple
arrangement for timing the rolls, which will
give good results. The rolls & k are operated
by the crank-plate «’, connected to said plate

by arms 0° ¢’ ¢'. This will give them the re- | bination, substantially as described and set -

FR" I ' ' ' | Il

roll should be correctly timed one with the

other, so that the retracting-springs ¢* (see Fig.

I) shall bring the points d' and & of the rolls
up to the pin fat the same time to be in readi-
ness to begin the outward movement together.

The rectracting-springs ¢’ (a section only of

which 1s shown in I'ig. I) are attached to some
convenient point adjacent, but not shown.
These springs, for want of space, are omitted
from IMigs. XVIand XVII.
ing of the rollsis accomplished by meansof the
time-rolls {land wires m. (SeeTfigs. X VI and
X VIL) Saidrollsareinreality flanged drums,
the body «’ being of the same diameter as rolls
k. The wires m, for whieh chains may be sub-
stituted, are wound once around said drums
and the ends attached to the adjacent points

a'. The springs n areplaced intermediate be-

tween to give sufficient elasticity to the wires

m when the rolls & are passing over the
spring. The drums ! rolling as it were on
wires m and being connected to and operated
by the same crank-plate, they will by the
ahove airangement revolve in the same time
as rolis k. 'T'he wires m and springs » enable
the drums 7 to describe the same circle as the
rolls when passing over the spring, as before
stated. Therolls &, instead of being solid, as
seen at Ifigs. X'VIand XVII, may be flanged,
as shown at Ifig. X VIII. This will enable
them to pass over the beading which is formed
on plates of some kinds of springs. g

Other arrangements differing from those
shown, cqually simple and effective, may he
used without departing from the spirit of my
invention. | |

I hereby reserve the right to make sabse-
quent applications for devices and combina-
tion of devices herein shown or deseribed, but
not claimed. |

What I claim as new, and desire to secuie
by Letters Patent, is— |

1. In a machine for bending and forming
springs, the combination, with a forming-bar
and means to give to said bar the proper de-
gree of curvature required, and means pro-
vided to form or shape the spring to said bar,
of adjnstable side plates or clamping-jaws,
sald jaws operated by suitable mechanism,and
adapted thereby to move laterally or be tilted
or thrown out of their perpendicular, so as to
clamp and hold the spring rigidly after it has
been formed, substantially as described.

2. In a machine for bending springs, the
combination, with a forming-bar adapted to
recelive the proper degree of curvature by

. means of arack-operating eentral support,and

means provided to bend the spring to the shape
of said forming - bar, of laterally- movable
clamping-jaws and means for operating said
jaws 80 that they may be tilted or thrown out
of their perpendicular, so as to clamp and
hold the spring rigidly after it has been
formed, substantially as set forth. |

- 3. In a spring-bending machine, the com-

..........
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forth with a forming-bar and mechanism for | longitudinal slot o, of the spring-blocks ¢, 50

forming the spring on said bar, a perpendic-
ular rack operating central support for said
bar, laterally - adjustable tilting clamping-

= jaws for the spring, of adjustable end blocks,
adapted to support the ends of said forming-
bar and primary leaf of the spring and pro-
vide for the contraction of the same.

| 4, The combination, with a forming-bar,

1o adapted to receive the proper degree of curv- |
ature by means of a rack operating central
sapport, and means provided to bend or form
the spring to- said bar, longitudinally-adjust-
able end blocks to support the ends of said

15 forming-bar and the primary leaf of the

- spring, adjastable tilting sideplates or clamp-

~ing-jaws, and means for operating them, ot a
frame to support said jaws, forming-bar, and
end blocks, substantially as set forth.

20 D. The combination, with frame B, having

~laterally - projecting studs D D, rigidly se-
cared thereto and adapted to support clamp-
~ing-jaws A A’, of the right-and-left- hand
screws to secure the lateral movement of said

25 jaws, set-screws ¢° in said jaws to give the
proper angle for the tilting of the same, gears-
I, to operate said right-and-left screws, all
arranged substantially as described and set
forth. - -

30 6. The combination, with clamping-jaws A
A’and forming-bar «, of pins %°% for holding the
primary leaf of the spring rigidly to said
forming-bar, substantially as shown. |

7. The clamping-jaws A A’, having oftsets

35 2 in the ends of said jaws for springs, having

-~ laterally-projecting heads and pieces 13, tofill
said recesses flash with the inner face of said
jaws when required, substantially as set forth.

8. The central support, ¢, having socket 4,

40 adapted to receive the bolt-head, in combina-

tion with forming-bar and springs, substan-

- tially as described. x | |
9. The combination, substantially as shown,
of the forming-bar a, having downward-pro-

45 jeeting pin ¢, spring-d, with the adjustable
end blocks, b, baving circular facel’, tosupport
the end of the primary leaf, elongated slot o,

to receive pin ¢ of said forming-bar.
10. The combination,with frame B, having |

having springs ¢, said blocks arranged to
move in said slots, and means provided to se-
cure them in the proper position, so that the
springs in said blocks will be brought to bear
on the endsof the springsafter they have been
formed, substantially as deseribed. .

11. The clamping-jaws A A’, having per-
forations +° transversely through said jaws,
pins w*, to engage with said perforations and
hold down .the leaves of the spring until the
jaws are brought to bear, substantially as de-
scribed. |

12. Thecombination, substantially asshown
and described, of a series of devices, each com-
plete in itself, each one of said devices having
a forming plate or bar, and means provided
to give to said bar the proper degree of curv-
ature required, and means adjacent to said
devices for forming the various leaves of the
spring to said forming-bar, clamping-jaws for

‘holding thespring after it has been formed,and

means for operating said jaws, each and all of
said devices arranged so as to revolve about
a common center. | S
13. The combination of a series of devices
arranged to revolve about a common center,
each complete in itself, each of said devices
having a forming-bar, and means provided
to give to said bar the proper degree of curv-
ature required, and means adjacent to said
devices for forming the various leaves of the
spring to said forming-bar, elamping-jaws for
holding the spring after it has been formed,
and means for operating said jaws,of a cooling-
bath connected therewith, and the springs so
arranged aboat the revolving circle so as to
be earried endwise into sald bath, substan-
tially as shown and set forth. |
- 14. The combination of the forming-rolls &,
time rolls or drums [, controlling-wires m,
springs n, substantially as described, and for

i the purpose set forth.

In testimony whereof I affix my signature in

presence of two witnesses, |
JAMES W. GRAY.

- YWitnesses:
Lours K. GOULD,
CYrUS M. SHELTON.
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