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To all whom it may concern :

Be it kuown that I, JoHN BELMER ARM-
STRONG, a subject of the Queen of Great Brit-
ain, residing at the city of Guelph, in the
county of Wellington, in the Province of On-
tario, Canada, have invented certain new and
useful Improvements in Springs, of which the
following 1s a specification.

My invention relates more particularly to
that class of springs known as ¢ single-plate
springs;” and it consists of the peculiar con-
struction, arrangement, and combination of
parts, as more fully hereinafter described and
claimed. ‘

Figure 1 is a side elevation of my improved
single-plate elliptic spring. Fig. 2 is an en-
larged detail, showing the center portion of
the spring, with the teat punched out of the
solid stock. Tigs.3 and 4 are enlarged de-
tails of a portion of the plate, showing the
formation of the holes. Tig, 5illustrates the
means for obtaining the independent boss or
thimble, the coustruction there shown being
made the subject-matter of a separate appli-
cation,

After many yearsof experience in the manu-
facture of single-plate springs, I have at last
discovered that in order to securs the great-
est ease of motion and at the same time hiave
the strain evenly distributed throughout the
plate it is necessary to graduate the thick-
ness of the spring on a taper of twelve sixty-
fourths of an inch to the foot. I have experi-
mented for some years, and have at last ar-
rived at this taper as being the only one which
will give the desired elasticity and ease of mo-
tion to the spring. In single-plate springs
lightness is one of the objects aimed at. The
plates are made so thin that the removal of
any portion of the material is calculated to
weaken the spring at that particular point.
To avoid this, and at the same time enable me
to obtain either a center teat or holes for the
center bolts, I in the first instance punch the
stock of the spring, so that it will protrude
and form a teat, A, on the inside or outside
face of the plate as may be required, but with-
out breaking the material or in any other way
weakening the spring at that point.

In order to have a hole for the center bolts,
without ieakening the plate at the point
pierced, I use a punch and punch-block, so
shaped that it will force the skin of the plate
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through the hole, forming either a concave
hole, as shown in Fig. 4, or a straighter hole,
as shown in TFig. 3. This I accomplish by
means of a pointed drill or punch which will
neither take away any portion of the metal
nor materially rapture the fiber nor injure the
grain, By slow punching the metal immedi-
ately surrounding the point of the punch is
deflected downward and outward to form a
separate boss ab approximate right angles to
the plane of the spring, as it is confined in
the hollow block, where it is foreed.

A sleeve or thimble being formed, when the
spring is punched as shown in Fig. 3, by the
outer skin of the plate protrading beyond the
surface of the face, or when punched as shown
in Iig. 4 a convex projection is formed on the
outer side and a concave indéntation on the
inner side of the spring around the hole. Con-
sequently in either case the point in the plate
through which the hole is made is, if any-
thing, stronger, while the projection formed
on the face of the plate forms a teat which as-
sists in securing the spring on its seat. In or-
der to secure the ends of an elliptic spring
rigidly together, the ends are straightened on
aline withthelongitudinal centerof thespring,
and the inside faces of the ends thus straight-
ened are brought into contact with each other,
and held rigidly together by a bolt, rivet, or

clamping device, or only separated. by a light’

piece of packing. By thus clamping the ends
of the plates rigidly together there can be no
movement in the joints, and consequently not
only is all noise prevented, but also the wear
caused by the rubbing of the plates together
is obviated.

I am aware of Patents Nos. 68,217, 100,626,
151,881, and 237,849, and I do not claim the
construction shown in either.

What I claim is— o

A single-plate elliptic spring having holes
re-enforced by a boss or thimble to receive the
fastening-bolts, said holes being so punched
that the grain of thestock at the hole is turned
at or about at right angles to the spring,
whereby thespring isstrengthened at the holes,
substantially as deseribed. )

J. B. ARMSTRONG.

Witnesses:
WM. E. SLAKER,
H. ARMSTRONG.
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