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Specification of Letters Patent No. 4,781, dated October 3, 1846.

To all whom it may concern:

Be it known that I, James Rrcmaros, of
the city, county, and State of New York,
have invented a new and useful invention or
Improvement called the “ Inclined Piston.”

The nature of my invention consists in
combining with the usual piston links and
follower certain inclined spring rings act-

- ing on each other; on the principle of the
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wedge, in such manner that the periphery
of the center rings is always in close contact

with the inner surface of the cylinder in.

which the piston moves, being in itself self
adjusting, and dispensing with the neces-
sity of any packing whatever and applicable
not only to steam engines but to pumps, and
all other machines in which a piston is or
can be used. ) )

Of this invention the following is a full
and exact deseription. ‘

TFigure 1, in the drawings herewith sent
represents a piston bulk and Fig. 2 the fol-
lower when disconnected from the piston
bulk and rod.

Although I claim nothing new in the pis-
ton bulk or follower, yet to adopt them to or
use them with my Improvement, the face of
the follower from its point of contact with
the shaft. of the piston bulk must be in-
clined toward the circumference of the back
of the follower as shown in Fig. 2, and in
like manner the face of the-bulge or head of
the piston bulk must be inclined from the
shaft of the piston bulk toward the circum-
ference of the back of the piston head as
shown in Fig. 1. _

TFig. 3, represents a view of the piston
when complete. Fig. 4, represents a view
of one of the inclined rings which is to be
placed on the piston bulk, its lower inward
inclined surface resting on the inclined face
of the piston follower. Fig. 5, represents
a view of the double inclined self acting
spring ring, which is to be placed on the pis-
ton bulk, 1ts lower outward inclined sur-
face resting on the upper inward inclined
surface of the ring 4. Fig. 6, represents
another inclined ring of the same size and
shape as ring 4 which is also to be placed
on the piston bulk, its lower inward inclined
surface resting on the upper outward in-

clined surface of ‘5, and 1ts upper inclined .

surface just reaching to and playing against
the inclined surface of the piston bulk head.
These three rings being thus placed, the pis-

ton bulk is to be inserted. The piston rod
is then to be connected with the bulk and
follower and firmly joined to them in the
usual manner. In the drawings I have used
screws H, H, H, for this purpose. In up-
right cylinders the rod generally passes
through the follower first, then into or
through the bulk, but on horizontal cylin-
ders it passes through the bulk first and then
into or through the follower, but which ever
way it may be does not affect my invention.

The piston bulk, follower and rings may
be made of any suitable material provided
the material of the rings posesses the elas-
ticity requisite to fulfill my invention. Fox
steam engines the best material I consider
to be.cast iron. The inner surface of the
ring Fig. 5 is to' be made flat, its outer sur-
face "is composed of two inclines starting
from its opposite edges and meeting equi-
distant from them. The inner circumfer-
ence of this ring should be so much larger”
than the circumference of the shaft of the
piston bulk as to allow a space about say,
one half of an inch all around between the
shaft and this ring. The outermost circumn-
ference of this ring should in like manner
fall short all around about one eighth of an
inch of the outer edge of the rings 4 and 6.
The inner surfaces of the rings 4 and 6
should be at the distance of say about one
eighth of an inch from the surface of the
shaft of the piston bulk, while their outer
circumferences before inserted in the cylin-
der should be’a little larger than the inner
circumference of the cylinder. ,

The manner of constructing a piston on.

follows: The head of the piston bulk and
follower must.be of such size as to fit in the
cylinder and if there be any irequality in
the bore of the cylinder of-course the piston
must be small enough to transverse any -
part of it in which it ought to move. I.
then cause three rings of the shape and
relative proportion above given to be cast
of iron and turned true on all their surfaces.
From each of these rings I then cut out a
segment (o) as represented in Figs. 4 and
6. of such size that such segment being re-
moved there will be a space of about one
eighth and one sixteenth of an inch more or
less according to the size of the cylinder.
The elasticity of cast iron will allow the two
ends to be brought into close contact with-
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out breaking, and the ends so to be kept in
contact for any length of time. without ma-
terially impairing its elasticity. The in-
ner diameter of the ring 5 being larger than
those .of the rings 4 and 6, and placed be-
tween them as above described it acts as a
forcecto expand those rings and thus-acting
miust in connéction with the elasticity of 4
and 6 keep their outer surfaces in-close con-
tact with the inner surface of the cylinder.
The rings 4 and 6 are to be made so large that
the opening in them being for instance one
eighth and one sixteenth of an inch before
their inserticn in the cylinder it will when
they are inserted be but one eighth of an
inch. Their tendency therefore is to press
equally all around against the cylinder.

© I do not intend to confine myself to any
number of rings, but I think three the best
number. Of course the surface.cf the outer
rings must together extend from the flat part
of the circumference of the back of the
piston bulk head to the fiat part of the cir-
cumference of the back of the follower and
in placing the rings on the piston bulk the
spaces in the rings should not be in a line,
but the space in each ring opposite a solid
part of the next ring and the inclined face
of the follower and of the head of the
piston bulk must be in close contact with
the inclined surface of the rings next to
them. By these means it will be almost

impossible for any fluid or even steam to |

pass through and beyond the piston as they
will in any of the pistons to my knowledge
now in use.

What I claim as new in my invention and
desire to secure by Letters Patent is—

The use and application to pistons of the
three or more inclined elastic rings break-
ing joints and fitted to each other as de-
scribed of cast iron or any suitable mate-
rial working on the principle I have above
mentioned and combined together and with
a piston bulk head and follower or any sub-
stitutes for them and working together in
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manner substantially as above set forth
and made known.

The advantages of my improvement I
consider to be among other things: 1. That
all packing and the trouble consequent
thereon is dispensed with. 2. That the
piston as an instrument will be as durable

.as the materials of which it is composed.

3. That it will be impermeable to steam or
any liquid and consequently that a much
less head of steam will give it the same
power as a larger head of steam would in
the ordinary pistons and that the force of
the steam will be unbroken until the piston
reaches its destination. 4. That it has less
friction than other pistons and on this ac-
count also will require less steam. 5. That
the piston will adapt itself to any inequali-
ties in the bore of the cylinder by its own
operation yielding in a narrow part and
e\pandmcr in a broader. 6. In the com-
mon ring pistons there is always a practical
chfﬁculty in - fixing the rings so that their
circumference shall be exa,ctly parallel with

- the circumference of the piston bulk or rod

and the inner surface of the cylinder as it
is necessary they should be to their-proper
working, ‘but my rings being independent

.of the piston bulk and always parallel to

the cylinder by their self adjustment this
difficulty is avoided. T suppose most engi-
neers or machinists would reject a cyhnder
having any marked difference of bore and
have therefore calculated the above for
adaptation to such slight inequalities as are
almost unavoidable or to cylinders with
perfectly true bores. ’

In testimony whereof I the said Jammzs
Ricuarps  hereto subscribe my name in
presence of the witnesses whose names are
hereto subscribed on the fourth day of May
one thousand eight hundred and forty six.

JAMES RICHARDS.

Signed in our presence:

A. Haisey,
JusTiN STRONG.
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