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SPECIFICATION forming part of Letters Patent No. 266,653, dated October 31, 1882,

Application {iled February 18, 1382.

To all whom it may concern:

Beit known that I, EDWARD SPAULDING, of
Brooklyn, Kings countj, New York, have m*
vented a new and useful Improvement in Dies
for Shaping and Setting Plates for Elliptic
Springs, of which the following i1s a specifica-
tion.

The invention consists of dies for the shap-
Iing and setting of the leaves or plates tor ellip-
tic springs that are construected in coneavo-
convex form in cross-section, the convex side
being inside of the longitudinal curve of the
spring, the concave side being upon the outer
side of said curve, and the edges of the plates
being made thinner than the middle web to en-
able the several plates of a spring to bear uni-
formly upon each other from side to side, and
also to arrange the metal in the best manner
for the service—thatis tosay,to give the great-
est thickness to the middle web, which, by rea-
son of the above-described arrangement of the
concavo-convex plates, bedrs the tensionof the
load, and the lesser portion of the edges, which
sustain compression only.

Figure 1in the accompanying drawingsis a
transverse section of the said improved dies,

-arranged in a drop-press for the first operation

of shaping the plates. Ifig. 2 i8 a side eleva-
tion of the male die and longitudinal section
of the female die, with a plate for the long leat
of a spring in position preparatory to shaping
it. Fig. 3 is a similar view of Ifig. 2, showing
a modified form of the male die for making a
flat portion of the top plate where the band ap-
plies, with a section of a short or top plate
thereon, as when shaped by the dies. Iig. 4
1s a transverse section of the dies and a leaf
or plate,and aside elevation of a press in which
said dies are used for setting the plates after
being shaped and hardened. Fig. 5 1s a side
elevation of the male die and longitudinal sec-
tion of the female die and the long leat or plate
of a spring.

A represents the bed or female die, and B
the male die, which, for the first operation of
shaping the plates orleaves C of the spring, are
arranged in a drop-press, I'ig. 1, by preference,
and for subsequently setting the plates are ar-
ranged in a hydraulic press, Iig. 3; but al-
though these forms of presses are the best for
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| to them, as steam and frip hammers may be

nsed for the first operation, and screw and other
presses for the second.

The contrivances that distingunish these dies
from all others used in the %‘h"L]"Hl_lg and setting

-~ of plates for springs are as follows: Ifirst, the

longitudinally-convex die A, for the longitu-
dinally-concave side of the plates, is concave 1n
transverse scction for making that side of the
plate convex fransversely; second, the longi-
tudinally-concave die for the 10I1'i“ltl]dlll.:ﬂh-
convex side of the plate is convex transversely
for making that sideof the plate concave trans-
versely: tlnrd the transverse concavity of dic
A and the tmnsverse convexity of die D are
constracted upon one and the same radius, (see
IFig.1,) the objectof whichis to make the trans-

- verse curvatures of the plates alike on both

sides, so that the several plates or leaves com-
posing the springs shall bear alike upon each
other from side to side; and, fourth, the die A,
which makes the tmnsverse convex form of the
plate, bas a recess or socket, DD, in the center,
and the die B, which makes the trans\ erse con-

cave forimn, ]1.:1.5 a corresponding projection, I,
by which the sockets and studs for centemw
and keeping the plates in position on each
other are formed at the same time that the
plates are shaped; and itis to be noted that by
these arrangements the studs are made to pro-
ject from thu side of the plates that 1s trans-
versel) convex, and the recesses are formed 1n
the transversely-concave side of the plates,
which is less weakening to the plates than the
reverse would be, because the convex protru-
sion of the stud and the councavity of the socket
are in near uniformity with the shapesot tie re-
spective sides,thereby preserving the strength
of the metal, whereas they would be in such

angular inconformity as to weaken 1t if on the

other sides,.

The die A is employed for all the plates or
leaves of different lengths, and die B for all
except the top plate, O" for which a die, 3/, is
used, having the recess T for making the ﬂub
top G of said top plate to fill the band em-
ployed to bind all the leaves of a spring to-
oether. The plates, being cut in the required
lengths, are first heated and then placed be-
tween the dies, as shown at O, Fig. 2, and then

the respective purposes, I do not limit myself | shaped by the fall of the upper die, B,one blow
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being generally sufficient.
while still bot, quickly removed and plunged
Intoa bath of 011 to harden bycooling. Bythis
operationtheyaremadevery hard,and they oft-
en warp, bend, or spring, and so change their
shape as to require to be reshaped for perma-
nently setting them in conformity with the
shape of the dies, so that the several plates of
a spring will nest together without grinding or
otherwne fitting; butin thefirst place the tem-
per has to be drawn and reduced by heat to the
requisite condition for springs, which I pro-
pose todoin the usual way, by reheating them,
or any approved way, after which, and while
yet bot, Lreshape and permanently ﬁet them in
the orlgmal shape by again placing them be-
tween the same dies, Which are now removed

~from the drop-press and placed in the hy-
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draulic press. IYig. 4, in order to subject the

Plates to great and contmuous swaging-press-

ure 1nste‘1d of a striking blow, the pressure be-
Ing suificient to shift or chauge the metal and
tocontinue and hold it under pressure until the

heat 1s reduced to that of the dies, or there-

about, so that the plates will be thereby per-
m’ment]y set 1n the required uniform shape.
In the drop-press, Fig. 1, H represents the
bed, I the frame and guide- %tandard and J the
hammer. In thehydmulicpress,I‘ig.4 Krep-
resents the bed-plate, Ii the head-block, M the
follower, N the piston, O the c¢ylinder, and P a
base- plate temporarilyattachedtothe iollower

for holdingthedie A. These presses may wu) |

at will or accordmw to circumstauces.
Having thus descrlbed my invention, what I
claim, and desire to secure by Letters Patent,
15—
1. A pa.ir of dies having the longitudinal
convex and concave shapes for longitudinally

curving or shaping the plates or leaves of ellip-
tic Spnnn*q, and also having transverse con-
vex and concave faces for blmultaneously pro-
ducing said longitudinal curves, and also the

266,652

They are then, | tmnsverso concavo-convex shape, substan-

tially as desecribed.

2. A pair of dies having the Imwltudmal
convex and econcave bh“l,I)ES for lennltudmallv
curving or shaping the plates orleaves of elhp-
tic springs, also the transverse convex and cou-
caveshapes fortransverselycurving the plates,
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the arrangement being such that they produce

the trapsverse concavityin the longitudinally-
convex side and the. transverse convexity in
the longitudinal concave

'Substantlally as described.

3. A pair of dies having the longitudinal
convex and.concave shapes for longitudinally
shaping and curving the plates or leaves of
elliptie springs, also the fransverse convex and

-concave shapes for transversely carving said
plates, the transverse curvatures of Dhoth the

dies being formed on one and the same radias

for making the platesthicker in the middle and
diminishinginthickness therefromtotheedges,

substantially as desecribed. -

4, The method of reshaping and setting the
hardened leaves or plates of elliptic springs,
consisting of subjecting them, after being heat-

ed for drawmn the temper and while hot to
squeezing or swaging pressure in the dies em-

ployed for previously shaping thein, the said
pressure beilng continued till the hedt IS re-
duced tothenormal temperature,orthereabo ut,

substantially as “described.

0. A pair of dies constructed with lon ogitu-
dinal and transverse curves for sbapm,ﬂ* the
leaves of elliptic springs, as deseribed, and also
provided with the socket orrecess D and stud
It for simultaneously shaping said leaves or
plates and also forming the studs and inden-

tations, substantially as deseribed.

EDWD. SPAULDING.

Witnesses: -
W. J. MORGAN,
S, H, MORGAN.

side of the plates,
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