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To all whom it may concern:
Be 1t known that I,- AuBErT LAWRENCE
MOWRY of St. John, in the Province of

New- Brunswmk Cana,da have invented cer-
tain new and useful Improvements in Pis-

tons, of which the following is a 8pe01ﬁcf1—

Thas mventlon relates to 1n'1pr0ven1ent% in
pistons and the objects of the invention are

to eliminate the ordmary form of articu-
lated joint, to reduce the friction to a mini-
“mum, to prcwlde for the ready removal of

~ the acklng shoes extending between the pis-

15

~ ton and the walls of the cylmder and to gen-- _

erally simplify the construction.
In an earlier Patent. No 858 61(

- described a form of engine. Wlth retatmg
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| ﬁs of the cylinder.

_ of shoe.

- cylinders. employmg tilting pistons, and the
present mvention may be used with advan-
tage in said engine, but it is to be under-
stood that the present invention is of gen-
eral application and as well as being used

in connection with steam engines may be

‘employed with internal combustion engines.
In its construction the invention includes"

a head having spherically formed sides and
divided shoes fitting between the sides of the

cylinder and the head, all as hereinafter

more fully set forth and described in the

accompanying specifications and drawings.

In the drawings, Figure 1 is a vertical
section through a set of the cylinders em-

ployed in my earlier invention with the im-
proved form of pistons therein. Fig.

an enlarged longitudinal section through a
portion of the cylinder showing the piston.
F1g. 8 is a perspective view of the shoes fit-

between the head of the piston and the
Fig. 4 1s a perspec-
twe view of the head of the piston and pis-
ton rod. Fig. 5 is a longitudinal section

illustrating the ivention applied to an in-

ternal combustion engine. IKig. 6 1s a longi-
tudinal seetlon showing one alternative form

another alternative form of shoe. Fig.
a sectional view showing a further alterna-
tive form of shoe. Fig.

View of another alternative form of shoe.

10 is a section on the line 2—2, Fig. 2.
In the drawings, like characters of refer-
ence indicate corresponding parts in each
ﬁgure

Y

I have.

2 1s

Fig. 7 is a sectional view through
8 1s,

9 1s a perspective

‘be said to consmt of a

which the cylinders rotate.

CA'NADﬁ &SSIGNOR TO

As generally deserlbed the invention may _' -

plstorn head more or

ab

less spherical in form having a plurality of
separable shoes fitting between the head and

the sides of the cy lmdel the said shoes be-

ing divided elther lonnlmdmallv or trans- - -

ver %ely and being formed with inner spher-

1cal surfaces ﬁttmo the surface of the head.

Referring pmhcularly to Figs. 1 to 4 and
10, A repr esents the rotating cvhnders suit-

"Lbly mounted and supphed with expansive
| fluid, as exp.

lained in my earlier patent.

represents t:

60

ne pistons which rotate, as a

whole, about a center eccentric to. that .;Lbouti"

In ﬂccordence B

with the present invention these pistons are "

formed with the head C having the periph-
ery formed with a

outer edge of the ball, where 1t contacts

~with the shoes should be spherically formed.

D and E represent the shoes fitting between
the piston hea,d and the walls of the cylin-

der, and formed on the interior with spher-

“ical surfaces 11 and 12 corresponding to the

surface 10 on the head. It is necessary to
provide some means to prevent the passage

of steam through the longitudinal joint be-

tween the shoe members and in the embodi-
ment illustrated in I‘lgs 1 to 4 and 10, each
section 1s
13 adapted to fit into a slot 14 in the oppo-
site sectlon thereby forming a dovetailed
joint. To further increase the tightness of
the joint between the shoe section and the

piston, and the walls of the cylinder, pack-

ing rings 15, 16 and 17 of usual form may

be provided and in order to hold the cylin-

der head in place to prevent the tendency
to turn on the axis of the piston rod, it is

preferable to provide pins 18 on the head C
fitting into Sulta,ble recesses 19 in the shoe '

members.

In the embodiment of the invention illus-
trated in Fig. 5, F represents the cylinder of
an erdmary gas engine, r the crank, H the

piston rod, and I the piston, which is of
substantlally the same form as 1llustrated 1n

I Figs. 1 to 4 and 10

spherlcal mrfaee 10. I
the embodiment 111ustmted in these figures,
the head is substantially in the feml of a -
“ball, but it is not necessary that the spherical

surface should be extended to this degree,
the essential requirement being that the
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2

In the alternative form of shoe members

- shown 1n Fig. 6, the said shoe members J

- are provided with annular extensions 20

and 21 which extend along the sides of the |

cylinder and assist in holding the heads
steadily in position. ' -
In the form shown in Fig. 7, the shoe

- members K and L are annular in form and

10

abut each other at substantially the center of

the head and said members being retained

- together by suitable fastening means such

1o

20

- reachin

as the bolts 22. - -

In the form shown in Fig. 8, the shoe
members M and N overlap the top of the
head and thus prevent the fluid pressure
the same. . -

The form of shoe members illustrated in
Fig. 9, are the same, as those shown in Figs.
1 to 4, only the joints are formed by tongues
22 at the upper edge of one member fitting

~ 1nto a rabbet 23 at the upper edge of the

30

opposite member. .
It may be observed that the form of pis-

“ton 1n which the outer end of the head is

exposed to the fluid pressure has an advan-
tage 1n that a certain amount of the fluid will

find 1ts way between the head and the shoes,
thus tending to tighten the shoes against the

~ cylinder and relieving the friction between |

the tilting head and the shoes. In this form
also, the advantages of the tilting piston,
as pointed out in.my earlier patent, may be
obtained. | |

- As many changes could be made in the
above construction, and many apparently
widely different embodiments of the inven-
tion, within the scope of the claims, could
be made, without departing from the spirit

or scope thereof, it is intended that all |

057,084

fications and drawings shall be interpreted
as Ulustrative and not in a limiting sense.

What I claim as my invention is:—

1. A piston having a head with a spher-
ically formed side surface and segmental
shoes fitting between the head and the walls
of the cylinder and being formed with inter-
locking parts adapted to prevent the pas-
sage of steam in a longitudinal direction.

2. A piston having a head with a spher-

ically formed side surface and segmental

shoes fitting between the head and the walls
of the cylinder, one of each pair of abutting
parts of said shoes being formed with a cir-
cumferentially extending projection fitting
into a corresponding recess formed in the

‘other part.

3. A piston having a head formed with an
outer spherical surface and longitudinally
divided removable shoes extending between
the head and the walls of the cylinder, and
diametrically opposed pins in the head fit-
ting into recesses in the shoes.

4. A piston having a head with a spher-
ically formed side surface and scgmental
shoes fitting between the head and the walls

~of the cylinder, one of each pair of abutting

parts of said shoes being formed with a cir-
cumterentially extending projection, fitting
nto a corresponding recess formed in the
other part and packing rings extending be-
tween said shoes and the head.
In witness whereof I have hereunto set
my hand in the presence of two witnesses.
ALBERT LAWRENCE MOWRY.
Witnesses:
Wirniam A. Ewineg,
Horace P. Bassox.
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