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"UNITED STATES

PAaTENT OFFICE.

FRED H. DANIELS, CLINTON S. MARSHALL, AND JOHAN O. E. TROTZ, OF
WORCESTER, MASSACHUSETTS, ASSIGNORS TO AMERICAN STEEL & WIRE
COMPANY, A CORPORATION OF NEW JERSEY.

"MANUFACTURE OF SPRINGS.

SPECIFICATION forming part of Letters Patent No. 716,680, dated December 23, 1902.
AppHeation £lod February 10,1802, Serial No. 93,446, (Mo model)

To wll whom it Mmay concern:

Beit known that we, FRED H. DANIELS and
CLINTON S. MARSHALL, citizens of the United
States, and JoHAN O. E. TROTZ, a subject of

5 the King of Sweden and Norway, all resid-
ing at Worcester, county of Worcester, and
State of Massachusetis, have invented cor-
tain new and useful Improvements in the
Manufacture of Springs; and we do hereby

1o declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to whiech
it appertains to make and use the same.

The invention is more particularly con-

g5 corned with the manufacture of open - coil
compression-springs, and especially with such
heavier varieties as are employed in railroad-
cars and are designed to stand up vertically
with their ends resting on flat-surface seats
zo provided for them in the trucks and support
the weight of the ear-bodies on their upper
‘ends. Heretofore such springs have usually
been made by heating pieces of rod or wire of
a length just sufficient to make one spring
25 each, each piece having been previonsly bev-
eled or chamfered at its ends in aspecial ma-
chine, so that the coil would be left with
square flat ends for the spring to stand on.
These pieces were withdrawn from the heat-
30 ing-furnace by hand and delivered to a con-
veuiently-located coiling-machine, by which
they were wound with open windings or con-
volutions of the pitch required in the com-
pleted springs, after which they were har-
35 dened and tempered in the usual way. The
present invention is a departure from this the
usual method, having in view particularly to
expedite and cheapen the process by dispens-
ing with the preliminary beyeling of the ends
4¢ of the rods or wire and. at the same time to
insure a better squaring of the ends of the
coil than has heretofore been possible, except
by a careful and expensive finishing off of the
flat surfaces left by the beveled ends of the
43 rodsor wirecomposing the coils. Incidentally
the invention contemplates the winding of a
plurality of springs by one continuous coiling
operation and the subsequent squaring of the
ends of acoupleof springs simultaneously by
50 one and the same operation.

In carrying out our method we proceed as
follows: Instead of cutting the rods or wire
into short lengths sufficient for individual
springs and heating the same before coiling
we dispense entirely with all preliminary 55
heating and conduct the wire or rods in full
lengths from the mill-rolls directly to the coil-
ing-machine. The ends of the rods or wire
do not have to be beveled or subjected to any
other treatment preliminarily to coiling, and 6o
the ends of the completed springs are squared
off by the novel manner of cutting the coils,
which will be presently described. Thecoil-
ing-machine to which the wire or rods are fed
is of the ordinary construction, except that 65
the guides or rollers are so adjusted as to wind
the coils with closed helices or convolutions,
as in the case of expansion-springs, instead
of with open orseparated windings. In other
words,the productof the coiling-machine isnot 70
a spring at all in the sense of this invention,
for the reasons that the convolutions or indi-
vidual coils being in contact with one another
there is no elasticity of compression in them.

As will be readily understood by those skilled 75
in the metal-working art, the wire or rods
come from the mill-rolls at about a cherry-red
heat,and as they are led directly to the coil-
ing-machine no extra heating is required, as
the coiler has sufficient power to coil them 8o
without diffienity. During the coiling oper-
ation, however, the metal cools off, and by the
time this operation is completed it is too cool

to permit of realizing the best resulfs from

cutting of the coil in the way contemplated 85
by our invention, owing to the fact thab the
passing of the saw through the metal when
cool would leave a surface requiring a fur-
ther finishing and bur-removing operation.
We therefore prefer to conduct the coil from go
the coiling-machineimmediately to a furnace,
where it is raised to sueh a heat that a metal-
saw will ecut through it and leave a substan-
tially smooth surface and will not form bars.
In this operation it is not essential that the g5
eoil should be brought to any exact tempera-
ture, and it will be understood by those

skilled in the art what substantial tempera-

ture ought to be employed in order to secure
the best results. We have secured good re- 100
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sults by raising the coils to a heat between a
cherry-red and orange, or somewhat above
what is known as a ““good hardening heat.”
When the coils have been brought to the re-
quired heat, they are conducted from the fur-
nace to a metal-sawing machine having, pref-
erably, a rotary high-speed saw. Here they
are cut up into lengths having the requisite
number of convolutions to form the desired
springs, the saw cutting clear across each coil
on a line perpendicular or at right angles to
its axis and cutting the convolutions on a line
oblique to their individual axes. The effect
of this cutting is to leave the end convolution
with a long gradual taper, as shown in Fig-
ures 5 and 6, forming a perfectly square flat
surface on the end of the coil, as shown in
Fig. 2, that extends very nearly around the
circle described by the convoluation. Fig. 5
illustrates one of the short lengths of coil at
this stage of the operation. The convolu-
tions, as will be seen from the figure, are still
tightly closed; but the coil is now ready for
the last step in the process, which consists in
opening up and setting the convolutions at
the proper pitch or clearance. TFor this pur-
pose the coil is then transferred to a machine,
the general structure of which is illustrated
in Figs. 2 and 3, and while still hot all the
convolutionsor windings, except the end ones,
are separated and opened up to the pitch
which itis desired the completed spring should
have.

The accompanying drawings illustrate ap-
paratus adapted for carrying out our process.

Fig. 1is a diagrammatic plan view showing

everything but the means for opening up the
coils. Figs. 2 and 8 are sectional views of the

machine for doing this. Fig. 4isa section of
the furnace illustrated in the first figure.
Fig. 5 is an elevation of a spring after the
ends have been squared and before the coils
have been opened up, and Fig. 6 showsa com-
‘pleted spring.

Referring to the views, ¢ denotes the mill-
rolls, and b b the machines for winding the
rods or wire coming from the rolls into coils.
These coiling-machines may be of any pre-
ferred construction. Two of them are em-
ployed merely as a matter of convenience,
and one is arranged to wind right-hand coils
and the other left-hand ones. From these
coilers the springs pass in troughs ¢ ¢ to a
ledge d in front of afurnace. Theyroll from
this ledge into the furnace, which preferably
has an inclined floor, but may be of any suit-
able construction. At the end of the incline
of the floor there is an opening in each side
wall of the furnace, and a trough e leads from
one of these openings sidewise to and past a
rotary metal-sawing machine £. At the other
side of the furnace there is a pusher g, that
may be operated by hand or otherwise in any
convenient manner. The trough is prefer-
ably slit across just opposite the sawing-ma-
chine, and either the saw of the latter or the
trough ¢ is adapted to be advanced so as to
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cut clear across the coils as they lie in the
trough. - After the coils have been cut by the
saw they are transferred to the machine shown
in Figs. 2 and 3, and their coils are opened
uporseparated and allowed toset. This ma-
chine is generally as follows: A shaft 1 on a
suitable stand is driven by a band-wheel 2
and has a bevel-pinion 3 at its end, which
meshes with a bevel-gear 6 on a shaft below.
In standardsadjacenttothisdriving arrange-
ment a vertical shaft 4 is mounted and hasa
gear 5, that meshes with a similar gear on the
shaft of the bevel-gear 6. The upper portion
of shaft 4 is splined at 7 and provided with a
roller 8, that has a sharp-pointed flange 9
projecting from about the center of its length.
The roller is adjustable ou the shaft by means
of a nut 10, working on a threaded part of the
shaft, a spring 11 on theshaftabove the roller
serving to hold it down on the nut. A cap
13 covers the upper end of the spring, and a
nut overthe cap holds the spring down. Op-
posite the shaft 4 (see Fig. 2) there islocated
a similar shaft 14, having a flanged roller 15
in all respects like that of shaft 4, and at a
point about opposite the middle line between
the shafts 4 and 15, o that the three shafts
stand at different angular positions around
a central point, thereis a standard 16, carry-
ing a horizontally-adjustable yoke 17, that is
operated by a hand-wheel working on a thread
on the shank of the yoke. This yoke carries
a loosely-revolving roller 18, having a taper-
ing flange 19, precisely like that of the shaft
4, first described. The shaft 14 is movable in
its standard 20 so as to be adjustable in and
ous, so as to enlarge or decrease the space in-
closed by the three rollers 8,18, and 15. In a
well 21, located about centrally with respect
to these rollers, there is a hydraulic cylinder
22, carrying a piston 23 and a plunger 24. At
the upper end of this plunger there is a disk
or collar 25, which carries above it a yielding
platform or table 26, a spring 27, arranged be-

tween the two, serving to support the table

elastically. As fastas the coils are received
from the saw they are placed on the platform
26 of the hydraulic plunger, the roller 18 be-
ing withdrawn and the plunger being in its
lowes$ position. Afterseating the coil on the
plunger the roller 18 is moved up into posi-
tion until the flanges, as well as the flange
on rollers 8, are forced in between the con-
volutions of the coil, asshownin Fig.2. The
shaft4 isthereupon setin motion, and the coil,
which is tightly held by the three rollers, is
revolved, the friction of therollersSand their
flanges on the convolutions of the coil serving
to turn the latter at the speed of the shafts.
Immediately that the rolls begin to turn the
hydraulic plunger is operated, so that the
table 26 gradually rises, pushing the coils up
with a speed commensurate with the rotation
oftherolls. Theflangesof therollsare there-

fore compelled to travel from one end of the
coil to the other and operate on account of
their wedge shape to spread or open up the
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convolutions of the coil. When the spring
has been raised to the point where the flanges
separate the last two convolutions, the ma-
chine is stopped and the coil removed and
conducted to the usual tank for hardening.
1t is to be understood that the construction
of this coil-opening machine forms no part
of the present method, and it is only illus-
trated and deseribed herein to illustrate one
way of performing what is believed to be an
entirely new step in the manunfacture of com-
pression -coil springs.
for doing the same thing might be employed.

When the springs leave the furnace, they
should be at a considerably higher tempera-
tore than is considered the right thing for
the hardening-bath, and this temperature
should be so regulated that they will not be-
come during the sawing-stretehing process
too cool for the bath. As the stretehing or
opening of the coils proceeds at a compara-
tively slow rate the convolutions receive a
secure and permanent set in the position and
piteh, determined by the thickness of the
flanges which separate them, and there is no
liability to distort the squared ends of the
coil, which are left as illustrated in Fig. 3,
the operation of the opening-up machine be-
ing discontinued at the proper point not to
separate the tapered part of the last convo-

lation from the adjacent ome.. From this
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machine the coils (which are now springs) are
condueted to the hardening-bath, where they
are further set and hardened in the usual
way. .

Our improved method and one form of
mechanism and apparatus for carrying ouf

the same having now been described, it is to-

be noted (referring particularly to Fig. 1) that
by cutting clear across the coil in a plane at
right angles or perpendicular to its axis the
end is left with the last convolution divided
on a line that is at such a long obligue angle
to its individual axis that a flat surface re-
sults which continues almost all the way
around the eirele, as best illustrated in Fig. 2.
This leaves the coil, considered as a whole,
with a preferably square end suitable for rest-
ing upon a flat base in a vertical position or

for receiving the compressive foree and dis-

tribating it throughout the convolutions, if
loeated in a horizontal or other position.
Although described as particularly adapted
for manufacturing car-springs, we do not in-
tend tolimit ourselves thereto, for cbviously
any sort of compression-coil springs may be
made in the same way. We alsodesire it to
be understood that we do not limit ourselves
to the feeding of the rods or wire directly
to the coiler from the mill-rolls nor to the
employmentof the stock in any given lengths.
We prefer the plan already described in this
respect; but as the gist of our invention is
the winding of the coils with closed convolu-

Any other machine

3

tions, squaring the ends by cutting across at
a right-angle to their axes, and subsequently
opening up the convolntions and giving them
a permanent set, we are not to be restricted
to the making or finishing of more than one
spring at a time. Neither do we desire tobe
limited to the heating of the coils before saw-
ing, as we believe ourselves to be the first to
saw the coil clear across in the manner de-
scribed, whether it be hot or cold. The hot
sawing we regard, however, as the superior
method, for the reason that it leaves the sur-
face in asmooth condition, requiring little or
no finishing. .

‘We have described the coils as having their
convolutions closed together in actual con-
tact; but if they are substantially closed we
should regard them as within our invention,
even if notin actual eontact. The cuiting of
the eoil as above described would always
leave a surface perpendicular to the axis of
the coil; but in order to secure a substan-
tially square end for the coil the convolutions
must be substantially closed when the cut is
made. -

Having thus deseribed our invention, what
we claim is—

1. Intheartof makingspiral coiledsprings,
the herein-described improvement consisting
in winding a length of rod or wire into a coil
with closed windings or convolutions, squar-
ing the ends by severing clear across the coil
in a plane at right angles to its axis, and sub-
sequently opening up or separating and set-
ting the convolutions.

9. Intheart of makingspiralcoiledsprings,
the herein-described improvement consisting
in winding a length of rod or wire into a con-

tinuous coil with closed windings or convelu-

tions, dividing the coil into shorter lengths
and simultaneously squaring the ends by
sawing it in a plane at right angles to its
axis, and opening up or separating and set-
ting the convolutions of said shorter lengths.

3. Intheartof makingspiralcoiledsprings,
the herein-described improvement consisting.
in feeding a length of rod or wire directly to
a coiler from the mill-rolls, winding it into a
continuous coil with closed windings or con-
volutions, heating the wound eoil, dividing
the same into shorter lengths and simultane-
ously squaring the ends by sawing it through
in a plane at right angles to its axis, and
opening up or separating and setting the con-
volutions of said shorter lengths. .

In testimony whereof we affix our signa
tures in presence of two witnesses.

FRED H. DANIELS.
CLINTON S. MARSHALL.
JOHAN O. E. TROTZ.

Witnesses:
W. H. MORSE,
THOS. MACDUFF.
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