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To all whom it may concern:

Be it known that I, EDWARD CLIFF,of Ny-
ack, in the county of Rockland, in the State
of New York, have invented new and useful
Improvements in Graduated Spiral Springs,
of which the following, taken in connection
with the accompanying drawings, is a full,
clear, and exact description.

The object of this invention is to providea
spiral spring adapted foruse on cars and other
vehicles, and which shall be formed of a bar
of uniform dimensions in cross-section, and
thus easily manufactured, and shall at the
same time be graduated so asto bring the hel-
ices of the spring successively into action as
the load on the spring is increased; and to
that end my invention consists in the novel
construction of the spiral spring hereinafter

. deseribed, and specifically set forth in the
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claims.

In the annexed drawings, Figure 1 is a side
view of a spiral spring embodying my inven-
tion, and Fig. 2 is a longitudinal section of the
same.

This spring I form of a bar of spring-steel
of any suitable shape in cross-section, but of
uniform dimensions throughout its main por-
tion, the ends a « thereof being merely ta-
pered and flattened to form bearings for the
spring. In forming said spring I wind the
bar on a tapering or conieal mandrel, and in
passing it from the large end of the mandrel

“to the small end thereof I move the. feed of

the bar parallel to the axis of the mandrel
with sufficiently-accelerated speed to gradu-
ally increase the distance between the suc-
cessive coilsof the bar, and thus form a spiral
spring of conical shape or with the convolu-
tions gradually diminishing in diameter and
with the piteh of the successive helices grad-
ually increasing from the large end of the
spiral to the small end thereof, as illustrated
in the annexed drawings. :

The aforesaid mandrel is of such a taper
and the movementof the feed of the barlength-
wise of the mandrel is so gaged in speed asto
make the external diameter of each succeed-
ing convolution of the spring greater than the

internal diameter of the preceding larger con-
volution.

A conical spring thus constructed possesses
greater power of resistance at its small end
than at its large end or base, and when sub-
jected to a'load the large coils yield first, and
as the load is increased the smaller coils be-
come successively compressed and brought to
bear upon each other, in accordance with the
ratio of the increase of the load.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— )

1. A graduated spiral spring formed with
gradually diametrically-diminishing eonvolu-
tions "‘and with gradually-increasing pitch
from the largest to the smallest convolution
and with the external diameter of each sue-
ceeding smaller convolution greater than the
internal diameter of the preceding larger con-
volution, as set forth.

2. A graduated spiral spring formed with
gradually diametrically-diminishing convolu-
tions from end to end of the spiral and with
a gradually-increasing pitch from the large
end to the small end thereof and with the ex-
ternal diameter of each succeeding smaller
convolution greater than the internal diame-
ter of the preceding larger convolution, as set
forth and shown.

3. A graduated spiral spring formed of a
bar of uniform dimensions in eross-section
throughout its main portion and having its
convolutions gradually diminished in diame-
ter from end to end of the spiral and the pitch
of the helices gradually increased from the
large end to the small end of the spiral and
with the external diameter of each succeed-
ing smaller convolution greater than the in-

ternal diameter of the preceding Iarger convo-

lution, substantially as described and shown.
In testimony whereof I havehereuntosigned
my name this 20th day of November, 1889.

EDWARD CLIFF. [I.s.]

Witnesses:
Wu. J. GREEN,
MELVILLE GREEN.
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