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. the bar or coil maintains heat imparted to
~ the metal thereof while in the ingot or billet,
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To all whom it may concern: ) !

Be it known that I, StepuEN W, Barpwin,
a citizen of the United States, residing in
Manhattan borough, =ity of New York, in |
the county of New Youi and State of New P
York, have invented certain new and useful I
Improvements in the Art of Spring Manu-
facture, of which the following is a specifi-
cation, . ‘ o

This invention relates to the art of manu-
facturing springs, and has for its object to
provide  a method of ‘making tempered |
coiled springs and particularly compression
sp(xiings of short length from long bars or
rods, : :

Compression springs, particularly- those
employed in railroad cars and locomotives,
are made up in short eoils having the ends
bevs'ed so as to give a square engaging sur-
face at each end of the coil. .

The presen’ invention contemplates the
production of tempered coiled springs from -
an ingot or billet by one heat. The billet
or ingot being heated to a sufficient degree

of temperature to enable it to be passed |

through a rod or bar rolling mill, passing the
same through such mill until a finished bar
is delivered therefrom and immediately upon,
the delivery of the bar, coiling the same into
2 coil of diameter and pitch corresponding
to the completed spring-coil, and then while

hardening or tempering the coil, and then
cutting the coil up into short lengths, and
in such cutting beveling or chamfering the
ends of the coils to give each a square end to
engage the abutments in connection with
which it will perform its work.

In rolling round bars it is frequently the
custom to give the bar alternately an ellipti-
cal and 'a round cross-sectional formation,
the last pass, of course, in finishing the bar,
giving it its’ completed round shape. The
action of the rolls upont the bar forges it
down giving it a compact and Tinished sur-
face; - which compacting and closeness -of
grain will -extend Inwardly for a consider-
able distance, and in some instances may
extend throughout the entire bar. -1f the
rolling is dome with suflicient rapidity the
bar will issue from the finishing pass” with
heat enough to permit it to be coiled, and |

) - . .’ .
if the coiling is also done with suflicient

alacrity the coil will maintain enough of the

heat given to its metal when in the ingot
to permit it to be passed into a bath and
hardened. . o

If the bar is permitted to cool and is then
reheated, as for instance for the purpose of
tempering or for coiling, the outside. of the
bar or its outer shell or tube will become
of a coarser texture than the bar was when
it left the rolls, the expansion of the particles
of steel tending to press and yield away from
each other leaving minute interspaces which
can only be reduced by a for, ing action, but
when the spring fresh from the action of the
rolls is thrown into the tempering bath it
will in addition to the temper also cairy with

1t the compactness and closeness of grain

produced by the rolling operation. And in
cooling and reheating there is &, certain
amount of scale formation produced which
will not be present in casés in which the

spring is thrown directly or immediately into

the bath upon its emergence {rom the roll,
ﬁnd tempered at the finished rolling mill
eat.

The coil may be dropped into a bath and
hardened and "then tempered, but in man
instances the heat remaining in the coil wiﬁ
upon its plunging into the bath be just suffi-
clent to give the praper spring hardness and
elasticity without having resort to drawing
or tempering the hardness.

Springs which are produced by forcing a
hot bar into a coiling device as contradis-

tinguished from wrapping the bar about a

mandrel by the rotation of the mandre] to
produce the coil, have certain characteris-
tics which are lacking in such latter form of
spring -manufacture. And owing to the

| fact that in finishing the bar from its ellip-

tical to its round formation the finishing
rolls firmly grip or bite the rod and advance
it with a certain amount of irresistible force,
such force may be utilized for pushing the
bar through a coiling device and the coiling
device may. he placed contiguous to  the
rolls to gain the full benefit of the force of

‘advance of the bar, and also to have the

bar coiled before the heat has had an oppor-
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tunity to diminish through contact with the .

atmosphere. -

- After the bar has come from the rolls
and after it has passed through the coiling
device the core is hotter than the walls.
The outer surface is smooth and perfect

because of the forging action of. the walls..
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The mass throvg;} its whele section is com-
pacted and in this condition it is immedi-
ately plunged into the hardening bath. In
case the bar or coil is reheated, utta rolling,
the surface becomes scaled and Loumened
and tlm arain of the steel is raised and made
coarse.
and if plunged into the tempering hatl
this condition the results are not so good as
under the former conditions when the bar
or coil is plunged into the bath immediare!’y
%8 it comes from the rolls and nob rdw&tﬂu

The coiling is done eut Lln rol “‘i— nill
speed and the hardening to spring bempes
is done at appro oximatel y the i mm‘ied 1 H’P”
mill heat.

Although the method 01 my present in-
wepbion may be carried oub in many differ-
ent ways, vet for the purpose ol more
clearly ﬂ‘usu:mlw the nature of the inven-
tion, the dxawmgn accompanying and form-
ing a part of this specification iilustrate
mechanism  which may be employed in
gr»etlcmv the present invention.

Figure 1 xh()vw 8 I‘L‘Fq})OGUV" view of the
ends of a pair of roliing mill rollb, 8 coiling
devics and & hardening bath tank ohou a m
cross-section, which iewr'c may be used
in tha COrT vmo out of wy improved nethod.
Fiz. 2 is a plan view of one of the volly and
& 101‘1.201*'& 2l \(‘f‘Lv!O"l of the coiling device
shown in Fig. Fig. 3 is o cross-section
through the w (:U\lnb pmlph of the rolls
and fh"“ucrh the bar, such view being larger
then that shown in Fig. 1. T "4 i
cross-section of the bar before it has enterad
the finishing pass illust rated in Fig. 3. Fig.
5is a plan viev. of a device fov !'Ut{.
sawing the coil into sprin frwhmh cand B
is & side view of a spring which may be
preduct of the present method. This shows
a compression spring but it w ill be apparent
that this medmd is cquallv mlanted to the
m"nhmuop of extension springs. num) of
the parts in this drawing are out of propor-
tion to other paris and certain pm*s are
shown more m;mn,mm&tu,.dlv than is good
workshop practice, yet the h»crepnm e will
be ev1dent to those skilled in the art.

In the drawings in Fig. 1 the end frame 10
of a rod rolling mill is illustr Med, the journals
11, 12 of the rolls having thereon whe c]s or
suppkzm{,nun,l rolls 13, 14 which will have
between them the humhuw pass. the bar
15 as it is fed to the rolls is c-lhpn alin cross-
sectlon as Hiustrated in Fig. 4, and is re-
duced to a round rod 16, as iltustrated in
Fig. 3, in the finishing bass. There will be
nrovided at the back of the rolls a guide 17
fwmv an elliptical formation to 1,1’0\(11*

P
Tide

the b(u' 15 from turning overin therolls.
grippiug action of mv rolls in N"luum the
rod from an t!nl; ieal Lo u cireulan

is utilized to foree the rod into w coll for ming
.lewce des ted in v generad way 3)3
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into short lengths, and in such severance to
place the proper bevel upon the spring ends.
A coil designated as 70 is shown as resting
upon a table 71 and held thereto by suitable
securing means 72.  The table in the present
instance is shown as mounted upon ways 73

and may be moved toward the saw 74 by |

mesns 51 8 hand wheel 75, The saw isshown
as fast upon the shaft 76 supported by bear-
ings 77 and driven by roeans of a pulley 78
and belt 79 from some suitable source of
power. The saw will be rotated at a suffi-
ciently high rate of speed to do the proper
cutting upon the cold hardened bar in the
coil, and as the same is fed to the saw in a
line coinciding with the plane of the saw
blade, and with the axis of the coil trans-
verse to such plane, the cutting will produce
spring lengths having the end faces of the end
convelutions upon planes transverse to the
axis of the coil, : ’

In some instances the hardening of the
coil will not be uniform throughbut the en-
tire cross-sectional area of the bar, that is
it will be harder at or adjacent to the surface
than it will be upon the interior. This is

desirable in many instances and assuming’

that the guenching action of the bath was
sufficient to cause a hardness down to a given
depth from. the surfece and the spring
lengths having their ends beveled before he-
ing plunged into such bath, the hardening ac-
tion of the bath then would extend com-
pletely through the beveled ends making
them unduly brittle as compared with the
rest of the spring, but by sawing the coil ipto
lengths after it has been hardened a greater
uniformity of hardness in the ends will be
maintained. ‘ ‘

Applicant in the specification and claim
when employing the word “‘tempering” does
not necessarily mean the technital tempering
of metal, that is drawing the hardness or tem-
pering the same down to the desired hardness,
but rather means in the common use of the
word treating a piece of metalwhich hasbeen
brought to the proper degree of hardness to
to give it the desirable elasticity, whether
such hardness has been produced at one op-
eration or whether it_has been produced by
over-hardening, and then temipering or modi-
fying such hardness, and following such use
of the word has said that the springs are tem-
pered directly from the coiling device by
being piunged into the bath.

By this present method time is saved, the
amount of handling is reduced, the expense
of second heating done away with, and not
only are these eéconomies had, but a’superior
article is produced owing to the absence of
scale being raised by cooling and reheating,
and also by the roll-finish of thesurface being
maintained and not opened by reheating.

The term “hitiet” as vsed herein bas a gen-

eral application to the mass of metal to be

Jshed spring-coil.

a8

reduced to the bar or rod and without refer-
ence to any peculiar technical “distinction
from other masses of metal known by differ-
ent names.  And likewise the word “bar” as
used in the claim is used literally and not-
technically. :
When it is stated that the coil is tempered
at the billet heat it, of course, meins the heat
imparted to the miatal in the coil when such
metal was in the billet, and not to the tem-
perature of the billet which is in excess of the

70

75

temperature of the metal after it has left the -

coiling device.

. In carrying out my improvement in spring-
making there is a direct co-action between
the rod-forming driving rolls and the coiling
die in such manner that the bite of the rolls
upon the rod incident to the reshaping of the

rod immediately as driven forward into the -

coiling die operates to create a sufficient
driving power for successfully foreing the per-
fectly formed bar into the die, and by
means, it will be observed, the resistance of
the coiling die is overcome by driving power
created not by the mere impingement of
frictional driving rolls upon a finished rod,
but by the resistance due to the transforma-
tion of the rod.from one sectional form into
another, the latter form being the one which
it is required the rod shall have in the fin-
In this connection it will
be remembered that owing to the large sives
of the rods required in many cases as com-
pared with the diameter of the finished coil
the resistance of the coiling die is relatively
large, and thatin the rolling of rods the sub-
jection of a heated rod of circular cross-sec-
tion to the heavy roll-pressure which would
be required for properly feeding a fully
forme((ll rod to the coiling die would, of itself,
operate to impair or destroy the required
true and circular form of the rod as this passes
mto the die. By means of my present im-
provements, however, I so combine together
mto one operation the rod-shaping and rod-
coiling that each co-acts directly and imme-
diately with the-other in the production of
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two concurrent results which include the re-

shaping of the preliminarily formed bar into
its final form and the coiling of the finished
bar through the power used in the reshaping
of the preliminarily formed bar. Thus the
two results required are simultaneously and
rapidly accomplished on the same bar, with’
the exception of course that.a very short
piece, extending across the short distance be-
tween the bite of the rolls and the coiling die,
remains, this piece, however, being so small
that it may in practice be neglected. There
is a_concurrence in action as regards the bar
in the shaping and coiling.

The changing of the bar from an oval
cross-section to- a round cross-section is a
heat producing operation, as is also the ‘¢oil-
ing but in most instances to a léss degree.
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And these when properly carried out, as
herein contemplated, will conserve the heat
m dw bay for the suu‘oquunt hardening.
Assuming that the outer shell or zone of
the bar is colder than the inner zone or core,
upon the quenching of the bar the outer zone
which was under (501’\tmktiln stress, cools
down upon the core which
undey expansive stress or pressure and upon
the completion of cooling the inter-pressure
of the zones will not be so great as where th
ghell is the hotter or where 2 uniform i,empe)-
ature exists throughout the bar, and when the
bar so hardened is in the form of a coiled
spring the torsion 1'11 thn bar incident to the
compression and expansion of such spring
will be more rea\hl" ‘iLL()H]IDOddt(‘u by the
bar,
wmhm the bar which will permit the expan-
sion in the torsion and the contracticnin the
returning independently of the core which,

was normally |

since there will be a condition existing -

208,440

being ab the the
xpansive or to
the torsion te th( ell
L or outer zene, thus pwdming ich
will not b:eah as readily unde nal
[ stress as when Lne shell has & greater pimch-
| ing action upon the core when h aulm,ed.
i e wing thus deseribed my inventi i
i elaim: ' ,
The art which consists in he 1ti"u“ a ’f"

cinto o bar, iOlIH]P‘
and b iomng the s
after the rollis

' l'olliug the bille
bar into a coil,
atr the heat remaining
cooling.

Bigned at Nos. b to 1: uray atreot, New
York, . Y., this 31sb day of Qetober 16 504,

STEPHEN W, BALD

[

Witnesses:
C. L. Russwry,
Freon. J. D¢




