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Be it known that I, Jaues Lupruw, of
Pompton, in the county of Passaic and State
of New Jersey, have invented a certain new
and useful Improvement in Spiral Springs;
and the following is declared to be a desecrip-
tion 'of the same. .

It is well known that spiral springs have
been madefrom bars whosesection wassquare,
rectangular, oval, &c., and that these springs
have been made by rolling said bars flat or
edgewise upon a mandrel, and that in rolling
the upsetting of the part next the mandrel
spread or widened the same so that the verti-

.eal inner edge was wider thanthe outer edge;

and spiral springs have been made from bars
having one edge thicker than the other, so
that when rolled edgewise the inner vertical
edge would be considerably thicker than the
outer edge; and springshave also been formed
from a bar rolled against a slightly-thinner
inner edge, so that-when the spring is coiled
said inner edge will flatten out or be leveled
and become practically of the same width as
the oufer edge, the upsetting tending only to
spread the metal sufficiently for this purpose.
In these springs the metal was not distributed
50 as to give the best working results.

_ My invention relates tospiral springs where-
in the outer edge is thicker than the inner
edge, and wherein a seetion of the springis
similar to a section of an isosceles triangle,
the two equal sides of which angle areformed
by lines drawn or radiating from the exterior
circumference of thespring on one side across
to the other side. The divergence of thelines
forming these equal sides will depend upon
the diameter of the coiled spring and theside
of the bar used. 1 propose to employ bars
for coiling these springs whose cross-sections

- shail vary according to thé size and form and

50

strength of spring to be made, allowing in all
cases for the upsetting action upon the inner
or narrower edge. .

In the drawings, Figure 1 is a vertical sec-
tion of a spiralspring made on my improved
plan; and Fig. 2 isa vertical section of two
coiled springs, one within the other.

The spiral spring A may be of any size,
width, or pitch desired, the metal of the
spring being in all cases of a sectional shape

similar to the section of an isosceles friangle.
The two sides 1 2 are on lines converging to a
point at opposite sides of thespring, the ver-
tiecal inner edge, &', being narrower than the
vertical outer edge, «’. The edges of the
metal T prefer to round, as shown.

In Fig. 2 I have shown sectionally one spi-
ral spring within another, and the sections of
these springs arve companion sections of the
same isosceles triangle, as will be seen by
their position and the dotted lines in the said
figure; but it is not essential that all the spi-
rals shall be so formed. Xach one may be in-
dependent of the other, aceordingto the power
desired for it.

It is well known that if a steel barof a
given section is coiled into a spring of sinall
diameter it will be stiffer than a spring made
from the same kind of bar when coiled into a
spring of larger diameter. Of coursethe small
coil of the same length and pitch will not re-
guire as long a bar as a coil of larger diame-
ter.

In heavy coiled or helical springs for rail-
way-cars, vehicles, &c., the same condition
holds good. The inner edge of the coil is not
as long as the outer edge of the same coil;

and if the inner edge is as thick as the outer

edge the inner edge will take more than its
own share of pressure, because the inner edge
is the stiffer. For these reasons heavy coiled
springs are liable torupture on the innerparts
of the coil, and the springs are undnly rigid
and liable to lose their elasticity, or to give a
harsh movement to the wehicle when the
wheels are exposed to coneussion.

I have discovered that the parts of the
metal in coiled springs will all take their pro-
portionate strain when the steel bar is trape-
zoidal in sectional shape, the converginglines,
if prolonged, meeting at a point-——that is, a
distance corresponding (or nearly so) to the
diameter of the coil forming the spring. When
made in this manner, the inner coil (shown in
Fig. 2) will require the same force (or nearly
s0) as the outer coil to compress it a given
distance,and it will not be liable to be broken,
whereas, if the inner coil were a bar of the
same section as the oufer coll, it would be
much the stiffer and be liable to break.
will now be apparent thatif the spring were
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made of a bar which, when rolled up, was of | rowest edge inwardly, the thickness of the

the sectional shape correspondmo to the two
coils, Fig. 2, if united, each part of the spring
would take its proporbion of the load. These
general principles are applicable toall heavy-
coiled springs. The bars made use of should

be trapezoidal in section, and the converging

sides should incline upon lines which, if pro-
longed, would reach (or nearly so) the oppo-
site side of the coil.

I claim as my invention—

A coiled spring made of a steel bar of tr’npe

zoidal sectional form, rolled up with the nar- |

metal at the outer and inner portions being 15 :
proportioned to the diameter of the spring,
substantially as specified, so that each portion
of the spring is adapted to take its share of
the load, as set forth.

"Signed by me this 17th day of July, A. D. 20
1883.

JAS. LUDLUM.
“Witnesses:

Gro. T. PINCI\NDY
HAROLD SERRELL.




