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1o all whony it ma,y concern:
Be it known that I, SAMUEL IDE, a citizen
of the United States, residing at Medina, in

‘the county of Orleans and State of New York,

5 have invented a new and useful Improvement

I0

IS

20

in Pistons and Piston-Packings, of which the
following is a specification. -
My invention relates to an improvement in
pistons and piston-packings for steam-engines:
and 1t consists in the peculiar construction and
combination of devices that will be more fully
set forth hereinafter, and particularly pointed
out i1n the claims.
In the drawings, Figure 1 is a side elevation

of a piston embodying my improvements,

showing the same arranged in a steam-cylin-

‘der, the latter being indicated in dotted lines.

Fig. 2 is a vertical longitudinal sectional view
of the piston, taken through a portion of the
piston-rod. Fig. 3 is a transverse sectional
view taken on the line 2 « of Fig. 2 and look-
ing 1n the direetion indicated by the arrow in
said figure. Fig. 4 isa detail view of the cen-
tral portion of the piston-rod. Fig.5 is a de-
tail view of the collar R.- Fig. 6 is a view in
detaill of one end of the rod S.

A represents the cylinder of a steam-engine,

- and Brepresents the piston-rod, which extends
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through both heads of the steam-cylinder, the
sald heads being provided with the usual pack-

Ing-boxes, the glands of which entirely sup-
The latter is provided

port the piston-rod.
with a longitudinal bore, C, which extends
from its rear end to about the central portion
of the piston-rod. The central portion of the
piston-rod is provided with an enlarged shoul-
der, D, which is of suitable length, and through

the said shoulder and communicating with the

inner end of the bore Cis made a longitudinal
opening, K. The rear end of the shoulder is
provided with left-hand screw-threads F, and
the front end of the shoulder is provided with
right-hand screw-threads G, the extreme front
end of the shoulder having an enlarged flange,
H, for the purpose to be hereinafter set forth.
The portion of the shoulder which intervenes
between the threads F and G is plane. The
rear end of the bore C of the . piston-rod is en-
larged to form a cavity, I, which is screw-

threaded, and is adapted to receive a threaded

adjusting-sleeve, K. The latter is provided

diameter of which is just equal to the diam-
eter of the piston-rod, so that the said head
will offer no obstruetion to the insertion of the 5s
piston-rod through the packing-boxin the rear
head of the steam-cylinder. - | |

M represents a piston-head, 'which as pro-
vided at its center with a threaded opening
that is adapted to be serewed upon the threads Co -
I of the shoulder D. From the rear side of
the said piston-head project arms N, which
are of suitable length, and are arranged 1n a

¢irele drawn from the center of the piston-

head. The latter 1s provided at its perimeter 65
with a projecting flange, O, thereby forming
an annular shoulder, P, on the rear side of the
piston-head. |

R represents a sleeve-nut, which is cylindri-
cal in shape, and is provided with a central 7o
plane longitudinal opening, which is adapted
to fit npon the plane portion of the shoulder
D, and thereby the said sleeve-nut is adapted
to slide upon the said shoulder. The periph-
ery of the sleeve-nut is provided with a left- »g
hand screw-thread. | "

S represents an adjusting-rod, which fits in
the bore of the eylinder and extends outwardly
through the adjusting sleeve-nut K.. - The in-
ner end of the said adjusting-rod 18 secured to 8c
the sleeve-nut R by means of a key T, which
extends through a transverse opening made in
the said sleeve-nuf, through the opening E of
the piston-rod, and also through an opening
made at the rear end of the adjusting-rod. 85

. U represents a circular spider, the face of
which forms the frustum of a cone. The said
spider is provided with a central hub, V,
which is provided with a left-hand interior
thread, and is thereby adapted to receive the 3o
left-hand threaded sleeve-nut R. From thesaid
hub projects a number of radial arms W, which
correspond 1n number with the arms N, that
project from the rear side of the piston-head,

i the said arms N being passed through the gg

openings which are formed in the spider be-

tween the arms W. :

By reference to Fig. 2 it will be understood
that the sleeve-nut R must be serewed into

the spider at the same time that the piston- 100

head is screwed onto the thread G. |
The rear end of the adjusting-rod Sisslightly
reduced in diameter, and is provided with a

- at its outer end with an enlarged head, L, the | left-hand screw-thread, on which is seeured a
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Iiut, X. 'This nut is prevented from turning ]  The rear piston-head, Z, bears against the

on the rear threaded end. of the adjusting-
screw-after 1t has been screwed home by a pin
or key, Y, which 18 inserted 1n a transverse
opening madein the nut and in a similar open-

ing made in the rear end of the adjusting-rod.
- From the foregoing it will be understood
‘that when the adjusting sleeve-nut is turned

so as to cause the same to move outwardly in
the rear end of the piston-rod the adjusting-
rod S will be caused to move rearwardly with
the said sleeve-nut, and thus cause the sleeve-

nut R to also move rearwardly, and as the

spider is secured to the said sleeve-nut R,1t 18
obvious that the said spider will be also caused

tomoverearwardly. Whenthe adjusting-nut

K 18 scerewed forwardly, the spider will move
toward the piston-head M. :

~ Z represents the rear piston-head, which is
provided with a central threaded opening,

~which 1s adapted to be screwed upon the lett-

hand thread F of the piston-rod. The pe-
rimeter of the said piston-head Z is provided

with a projecting annular flange, A’, and there-

by an annular shoulder, B’, is formed in front
of the said flange.

-~ The heads M and Z of the piston are of ex-
actly the same diameter, and the diameter of
the sald heads should be a very little less than
the diameter of the bore of the cylinder, so
that the flanges on the said heads will be just
out of contact with the sides of the bore of the
cylinder, and thereby the piston will have its
welght supported entirely by the glands 1n the

5 packing-boxes at the ends of the ¢ylinder.

C’ represents an annular spreading -ring
which is made of brass or other suitable metal

~or alloy, and 18 provided with a diagonal slot,

which entirely traverses one side of the said
ring, thereby opening the same. On theinner
side of the ring, at the center thereof, is formed

- -an annular inwardly-projecting flange, D’.

45

e

ring C.

63

This ring C' is adapted to fit on the annular
shoulders on the opposing sides of the piston-
head, and the cone-shaped face of the spider

U has its smaller end normally engaged with

the inner side of the annular flange D" of the
ring. -

B F’ represent a pair of annular open rings,
which are also made of brass or other suitable
metal or alloy, and have diagonal kerfs or
slits extending across one side. The interior
diameter of these rings I and EF' corresponds
to the exterior diameter of the ring C', and
they are fitted thereon, the width of each ring
E' and F being just equal to one-half the
width of the ring ', and thereby the said
rings K’ and I’ entirely cover the face of the
The exterior diameter of the rings

E" and F’ is normally slightly in excess of the |

diameter of the piston-heads, and thereby the

said rings E' and B’ areadapted to just fit the

. -bore of the cylinder, so as to effect a steam-

tight packing therein, and to bear-against the
“bore of the c¢ylinder with such a slight press-

ure as to offer but very little friction when
the piston 1s reciprocated.

-

rear end of the arms N of the piston-head M,
and is provided with countersunk openings 7o
which align with openings that extend longi-
tudinally through thesaid arms Nand through

the piston-head M. ~Screw-bolts G’ fit in the
said openings and clamp the piston-heads to-
gether, as shown. As the piston-head M has 75
a right-hand threaded opening and as the pis-
ton-head Z has a left-hand threaded opening, -
whereby they are attached to the piston-rod,
it will be readily understood that when the -
piston-heads are clamped together neither of 8o
them can be turned on the piston-rod and be-
come unscrewed therefrom. The function of
the flange H at the front side of the screw-
threads G is to cause the piston-head M to
stop when it comes in contact with the said €5
flange when the said piston-head 1s being
screwed upon the piston-rod.

The operation of my invention is as follows:

The packing-rings ¢/, E, and F’ are 1nert,

non-resilient, and have no tendency to expand go

in the bore of the cylinder. 'When the pack-

ing-rings become worn and it is necessary to
expand them in order to effect a steam-tight

joint between the piston and the cylinder, this

may be readily done by turning the adjusting g5
sleeve-nut K so as to cause the same to be
partly unscrewed from the threaded cavity 1n
the rear end of the piston-rod, thus causing
the spider to move reerwardly, and as the
face of the said spider is cone-shaped, as be- 1ov
fore described, it will be readily seen that 1t
will expand the interior packing-ring, C,and
the exterior rings, I’ and F, will be also ex-
panded thereby, and thus caused to fit snugly
in the bore of the cylinder. Care should be 103
exercised in expanding the packing-rings to
prevent the latter from being expanded too
much, and thus caused. to offer needless iric-
tional resistance to the reciprocation of the
piston. It is only necessary to expand the rio
said rings to such an extent as to cause them -
to just come in contact with the bore of the
cylinder at all sides in order to etfect a steam-
tight packing, and thus the said packing-rings
offer but a minimum {frictional resistance, r1j
when properly set, to the operation of the
piston. | | . .
As the piston-rod passes through packing-
boxes at both ends of the cylinder, the weight
of the piston is entirely borne by the piston- 120
rod, and consequently the piston does notb-
bear more heavily upon the lower side of the
cylinder than at other points, and thus the

packing-rings do not become worn on their

lower sides to a greater degree than at other 123
points of their eircumference. |
Having thus described - my invention, I
claim— - - |
1. The combination of the piston-rod hav-

ing the longitudinal bore, the piston-heads 130
rigid on the rod, the cone-shaped spider ar-

ranged between the said heads and movable
on the piston-rod, the adjusting-rod in the
bore of the piston and connected to the spider
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to move the latter, and the expansible pack-
ing-rings fitting between the piston-heads and
bearing on the cone-shaped periphery of the
spider, substantially as described.

2. The combination of a hollow piston-rod
having a transverse opening, E, communicat-
Ing with the longitudinal bore thereof, an
endwise-movable ‘adjusting-rod fitted in the
bore of the piston-rod, a sliding sleeve fitted
on the piston-rod over the opening therein, a
key fitted in the opening of the piston-rod and
connecting the sliding sleeve and adjusting-
rod, the cone-shaped spider carried by the
sliding sleeve, and the expansible packing-
rings riding on the periphery of the spider,
substantially as described, for the purpose set
forth. |

3. The combination of a hollow piston-rod,

~an endwise-movable adjusting-rod fitted in the

20

¢S

30

bore of the piston-rod, a cone-shaped spider
sliding on the piston and connected to the
adjusting-rod, a threaded adjusting -sleeve
working in a threaded portion at the outer

end of the longitudinal bore of the piston-rod,

a binding-nut fitted on and keyed to the outer
end of the adjusting-rod, which 'is extended
through the adjusting-sleeve, and the expan-
sible packing-rings riding on the periphery
of thespider, as and for the purpose desecribed.

4. The combination of a piston-rod having
the right and left hand threaded portions,

with an intermediate plane portion, the pis- |

| ton-heads rigid on the threaded portions of the

piston-rod and connected by a series of spaced

 arms, which are fixed to the heads, a sliding 35

spider fitted on the plane portion of the pis-
ton-rod between the rigid heads and having
the openings through which the connecting-
arms of the heads are passed, and the expan-
sible packing-rings bearing on the periphery 4o
of the spider, substantially as described, for
the purposs set forth. ‘

5. The combination of a piston-rod having
the longitudinal bore, the heads fixed on the
piston-rod, an endwise-movable adjusting-rod 45
fitted in the longitudinal bore of the piston-
rod, a sliding spider fitted between the rigid
piston-heads and connected to the adjusting-
rod to move therewith, the periphery of the
spider being in the form of a truncated cone, zc
and the expansible packing-rings bearing at
all points equally upon a portion of the cone-
shaped periphery of the spider, whereby the
sald rings are expanded or contracted equally
in all directions, as and for the purpose set 55

forth.,

In testimony that I claim the foregoing as my
own I have hereto affixed my signatnre in -
presence of two witnesses. '-

SAMUEL IDE.

Witnesses:
WM. H. WILMARTH,
FRANK CARPENTER.
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