No. 736,781, - PATENTED AUG. 18, 1903.

~ D.EBRICE.
BALANCED PISTON FOR STEAM ENGINES,

| APPLICATION FILED 00T, 28, 1901.
"NO MODEL, o

%4 - 3 1€ | 3

........
P e e e T T T T T T T | ol L L ey T YT L ||

il

1:!
i
-

NN\ S

| 7. 2l —
LN F¥orovd

L L A B A W A S T SR

1‘\.1'~m..\ﬁ
S

WY

AR ARV \\\
\
N

F g g A A ol A A L R

—ie. .

5 | 457//5

1
Y

-l EE———
LR R - ]
T T LU i e s

\ N

-.\.x1..11\.u..\\\xx\\\\\\\kﬁ.\mxxxxx\\ﬂ:{{{? 77

‘&7/ .. N

L]

\

N

T
AN

/YL

4

FTFTITITT I TTITTTTTTTTTIT TSI TT 7T 7>

N — . v fe e e e maer smres ey

R
—t— o rrresibbesle— -
L EILEL HIL TTE L LT T TTTT] B et

i1

Eh{ﬂx\‘\\\‘l\iﬂ 7
e N e
RN RN A

T ITI IV SSTITYI Vs VST TTIT

47-5- ;

| WITNBSSES . Eye  INVENTOR
& tta f?j‘/“'g | Dedos B Fic

7 Z %""’:’7 o B Qauker) VTt

Altorneys.

THL NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, C.




iQ

- 20

30

35

the piston-head, showing the improvement.
Fig. 3 is a section of the cylinder longitudinal
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“and in time the injury inereases to such an
~ extent that the cylinder must be rebored and

ment to the piston-head.

No. 736,781.

UNITED STATES

'i:-"a,tent‘ed Aﬁgust 18, 1908.

PATENT OFFICE.

DELOS E. RICE, OF DETROIT, MICHIGAN.

' BALANCED PISTON FOR STEAM-ENGINES.

_SP_EGIFIGATION forming part of Letters Patent No. 736,781, dated August 18, 1903.
" Application filed October 28, 1901, Serial No, 80,171, (Nomodel)

To all whom ¢ ma,y'cancerm.

Be it known that I, DELOS E. RICE, & citl-
zen of the United States, residing at Detroit,
county of Wayne, State of Michigan, have in-
vented a certain new. and useful Improve-

mentin Balanced Pistons for Steam-Engines;

and I declare the following to be a full, clear,
and exact description of the invention, such as

will enable others skilled in the art to which

it pertains to make and use the same, refer-

‘ence being had to the accompanying draw-

ings, which form a part of this specification.

This invention relatesto steam-engines, and
has for its object an improved horizontal en-
oine in which the piston is provided with a
means for lifting it from off the bottom of the
¢ylinder to such an extent as to prevent and

overcome the tendency of both the piston and

the eylinder to wear to an irregular shape.

It 1s well known that in horizontal enginesl"
" the weight of the piston resting on the bottom
of the eylinder tends to wear the walls of the

cylinder and tends to wear off the surface ot
the piston, and an engine that has been in-
jured by such wear requires more oil to lubri-

cate and more steam to run it, is more liable.

to leakage past the piston than it should be,

the piston refitted to it. I overcome thesge

objections by the devices shown in the ac-

companying drawings, in which—
Figure 1 is a section longitudinal of the

eylinder and of the piston and rod, showing.

the improvement. Fig. 2 is an end view of

of the piston and rod, showing a modified
form. Iig. 4 is an end view of the piston of
Fig. 3. Fig. 5 is aperspective of the attach-

In Figs. 1, 2, and 3 the lifting-chamber 1s
formed at the end of the piston by bolting an
attachment thereto on each face of the piston.
The attachment is fixed near the top side of
the piston. 2 indicates a steam-tight box
made by bolting a plate 7 and fillet 3to the
face of the piston. - In the steam-tight box is
a section of a packing-ring 3, which is held
by the pressure of a spring 4 agalnst the top
of the eylinder. Thestructure makes anad-
dition to the top of the piston whichfurnishes

-—ni
'

a bearing for steam-pressure that lifts the
piston and is not counterweighted by the ad-
mission of steam into the box or behind the
packing 3. Or
ton is a similar box 5 and a similar packing 6,
making provision for the lifting of the pis-
ton head and rod on its back stroke. =
In Fig. 4, A indicates the walls of the cyl-
inder, and H the piston-head, provided with
two packing-rings. On the bottom of the pis-
ton-head are two chambers E and If, running
circumferentially for ashort distance to either
side of the extreme bottom point of the pis-

ton-head and extending crosswise of the pis-

ton-head. Intoeach of these chambers leads
a steam-passage through the adjacent face of
the piston, the passage leading into the cham-
ber E leading through the face C of the pis-
ton, and the passage into the chamber It lead-
ing through the face K of the piston. 'The
size of the chamber is determined by the nor-
mal steam-pressure used in the engine and by
the weight of the head. Tor example, if one
hundred pounds steam be used and a piston
head and rod weighing one hundred pounds
the area of the upper surface of the chamber
should be a square inch in order that the lift-
ing force of the steam pressing upward may
exert sufficient foree to counteract the weight
of the piston-head, and such a chamber is
formed to be filled with steam and exert an
upward pressure of one hundred pounds,
counteracting the weight of the piston when

the piston is moving in either direction. 'F'he
two chambers E and F act alternately, steam

being freely admitted into the chamber E
through the passage from the face C when the
piston is moving forward and steam being ad-
mitted freely into the chamber EF from the
passage through the face K when the piston 1s

| traveling backward.

In both casesthe mechanism introduced into
the engine in carrying out my invention en-
ables the steam which isemployed to drive the
piston to act against the weight of the piston
and to lift it from the under wall of the cyl-
inder. - -

The size of the surface contactof the pack-
ing-ring against the cylinderis determined by
the weight of the piston and steam-pressure
in the cylinder, the same is in Figs. 4 and 9.

In either of the forms shown thereis a face
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On the opposite face of the pis- -
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or surface of the piston exposed to pressure
that tends to lift the piston, and this face or
surface has no opposing face or surface ex-
posed to the same steam-pressure and tending
5 to depress the piston.

What I claim is—

In combination with a piston, a steam-tight
box secured to theface thereof and arranged

to furnish a surface against which the steam |

Io Impinges, a packing inclosed in said box, and
a spring arranged to produce a steam-tight

g

|

Joint between the packing and the c¢ylinder-

walls, whereby there is produced an unbal-

anced condition of the piston tending to lift

it, substantially as described. i5
In testimony whereof I gign this specifica-

tion in the presence of two witnesses.

DELOS E. RICK.

Witnesses:
May K. Korr,
C. C. JENNINGS.
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