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To all whom 3?5 ALY COTLCEFTL:

be 1t known that I, HERBERT E. HODGSON

a cltizen of the Umted States, residing at Nor-
folk, in the county of Norfolk and State of
Vlrfrlma, haveinvented certain new and use-
ful Imp1 ovements in Rotary Engines,of which
the following is a specification, “reference be-
ing had thereln to the accompanying draw-
ings. ~

Figure 1 is an elevation, partly 1n section,

of my improved rotary engine. Fig. 2 is a
vertical central section. Ifig. 3 1s a central

vertical section when the plston is in a"ver-
Ifigs. 4, 5, and 6 are edge

tical position.
views of the piston detached with its parts
in three of the relative poswlons which they
oecupy Figs., 7 and 8 are edge views of the
two piston- plates separated, and Fig. 9 a face
view of one of them. Figs. 10, 11, and 12 are
face views of the piston comespondlnﬂ' to the
edge views in Figs. 4, 5, and 6. Tigs. 13, 14,
and 15 are pelspecmves of detached pa,lts
Fig. 16 shows one of the packings enlarged.
Referri ing to the drawings, A is a dmmet-

rically slldmﬂ' and rotating piston mounted |

eccentrically Withm the casing or cylinder B

and adapted to extend in all of its positions

from one side of the peripheral wall of the
casing to the other side thereof.. The cylin-
der B consists of a ring-like part 1, the inner
surface of which pr 0v1des the pemphel al wall
referred to, against which the piston is adapt-
ed to bear, towethet with heads 2 3, properly
located on said ring. The heads are bolted
to the ring part, as shown atd. 1t willbe un-
derstood, however, that the cylinder may be

construeted 1n any other well- known or suit-

able manner.

6 1s a guideway or guiding-slot for the pis-
ton A, by which the latter is directed in its
transver se-sliding motion within the eylinder.
This guide is plefembly formed in a rotary
head 7, mounted eccentrically within the cyl-
inder. The mean center of the eylinder is
indicated at b, and the center of rotation of
the piston is indicated at a. I refer to the

center b as the *“ mean” center, because, while

the inner surface of the cyhndel may ‘under

some conditions be a true eyllndea. I prefer
to form. it, at least the inner surface of the
ring I, so as to be more or lessoval in con-
tom 111&311111011 as all the stright lines drawn
dmmetllcally through the eenter of rotation
a from side to side of_ the peripheral wall are
of equal length. Connected with the rotary
head 741s a driven or transmitting shaft 8,
from which power is-taken by pulley 9, this
pulley, however, being merely typical of any
transmitting device. Thehead 7isconnected
with the shaft by a hub or boss 9%, cast with
or attached to the two parts of the head and
fitting in an aperture or stuffing-box 10in the
head 3. The piston and head are adapted
forrotation at high speed. They may be sup-
ported upon both sides. They may be sup-
ported on the side opposite to the ,]ourna,l 3
by means of another journal in'a bearing in
the head 3; but I havefound that with sma,ller
engines these parts can be suitably mounted
and balanced with a single journal project-
ing from one side only.

- I interpose thin disks or plates 13 between
the rotary parts A and 7 and the inner sur-
face of the heads 2 and 3, clamping the plates
13 by bolts 5 between the heads and the edge
of the ring 1. This construction makes it
convenlent-to form the piston and-plates 13
of one metal, such as steel, while the heads 7
and the ring 1 or the inner face of the latter
are made of another metal, such as brass, in
order to lessen the friction and aid in the

smooth running of the engine at high speeds.

14 and 15 indicate the admission and ex-
haust ports, respectively, and the parts of

tively arranged that either port can be used
for either of sald purposes. -

For the best results the ports 1-1 a,nd 15
should be located subst&nmally as shown—
that is to say, one on each side of the head 7
toward that side of the eylinder at which the
head is situated—and said ports are profer-
ably elongated toward the point at which the
head 7 mast closely approaches the interior
of the cylinder. This construction prevents

the formation of a vacuum in the eylinder
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near the said point and between the same and |

the steam-admission port, and at the other
side of the head 7 it prevents the confining of

the steam between the said point and the ex-
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haust, resulting in a smoother running of the

engine without knockingor pounding or waste
of power. - . |

~T'he piston A is peculiarly constructed. It
comprises two or more independent plates 16

16%, preferably of steel, and each adapted to

extend from one side of the rotary head 7 to
the other and to have both of its ends bear
agalust or be situated close to opposite parts
of the interior wall of the cylinder. More-

over, each of these plates lies partly above

and partly beiow the other, they being pecu-
liarly constructed and related, so that the
piston as a whole can first have its upper side
elongated and then have its lower side elon-
gated, there being an intermediate position
where the two sides are of equal length.
These three conditions or relative positions
of the parts are illustrated in Figs. 4, 5, and
6. As the two sections 16 and 16 of the pis-
ton are counterparts of each other, a descrip-
tion of one will suffice for either. a indi-
cates the left-hand end of one of them, and
a the right-hand end. The parts a? a® near
the center are substantially of the same
thickness, and each at the ends is reduced or
formed with a rabbet at a3, leaving a shoul-
der a*. At a® a passage-way is cut entirely
through, this extending from one of the side
edges to the center. As above stated, the

other section of the piston is formed with the |

same characteristics that have just been de-
scribed. DBeing formed in this way, the two
parts can be brought together in the way
illustrated in Figs. 4, 5, and 6--that is to say,
80 that the end parta of one of them shall lie
above the other and its end part o' lie below
the other. The two sections can slide to a
limited extent longitudinally of each other,
the endwise movementin one direction being
stopped by the shouldersata’and in theother
direction by those at a’.

By an examination of Figs. 4, 5, and 6 and
10, 11, and 12 it will be seen that the piston
as a whole will be shortened on its upper side

‘because of the pressure caused upon the two

end parts a, respectively, of the two piston-
sections, this pressure coming from the cyl-
inder-wall. Then when the piston becomes
diametrically inverted, and what is now the
under side becomes the upper side, the lat-
ter in turn becomes similarly shortened be-
cause of the endwise pressure exerted upon
it by the converging parts of the cylinder-
wall, this pressure being taken upon the ends

a’ a'. When the piston is in the vertical po-

sition—that is to say, when it coincides with

- both the center of the cylinder and the cen-

ter of the piston-head—the two sections of
the piston will be in such relative position

that the two side parts will be of the same

total length, as shown in Figs. 5 and 11.

704,638

The aforesaid rabbets at a® in the ends of
the parts 16 16* provide a chamber wherein
can be placed a packing-strip 17, there being
one at each endof the piston and each being

freely movable inward and outward in the
sald chamber in the ends of the piston. They

are normally pushed outward by means of

springs. 18, which bear inwardly against the

shoulders o' and outwardly against the pack-
ings. Thesesprings are preferably construct-

' ed in the peculiar way shown in Fig. 14—that

18 to say, with a central connecting part 182
and two separated end parts 18P,
tral part 18* is arranged to bear against the
packing-slide17,and the ends 18° respectively
bear against the sections 16 and 16* of the
piston. Thispreservesthe unity of the assem-
blage of the several parts, but at the same
time permits the two sections 16 16* of the
piston to respectively reciprocate over consid-
erable distances without affecting the posi-
tion of or force exerted upon the packing-
strips 17. These packing-strips can, if pre-
ferred, bear directly against the inner surface
of the wall of the e¢ylinder B; but I prefer to
interpose shoe-like packings 19. These are
formed of sunitable metal with a curved pe-
riphery 19*, adapted to conform to the inner
surface of the c¢ylinder B, and with two bear-
ing-grooves .19® to receive, respectively, the
ends of the piston-sections 16 16* and a cen-
tral larger bearing or groove 19¢ to receive
the end of the packing-strip 17. The engag-
ing edge of the packing-strip is made parti-
cylindrical, so as to have a uniform bearing
actlon upon the shoe and maintain a steam-
tieht fit. The edges of the parts 16 16* are
similarly rounded, so that they can likewise fit
steam-tightand yet flexibly within the grooves
at 19°. When the parts are constructed in
this way, it will be seen that the shoe 19 will
be allowed to vibrate or oscillate to any extent
demanded by the rapidly-varying positions
of the piston A. At certain periodsin the ro-
tation of the piston the piston itself serves as
a packing means to prevent the leakage of
live steam to the exhaust through the space
where the piston-head is close to the wall of
the cylinder; but at other times the piston
will not so serve, and it is necessary to pro-
vide a special packing means for that pur-
pose. Itis practically impossible to prevent
such leakage by any attempt at close fitting
of the head 7 against the cylinder or by any
stationary packing fixed in the cylinder and
adapted toengage the rotary head. The wear
of the parts upon any such fixed packing rap-
idly impairs anyattempted steam-tight joint.
I, however, entirely obviate this difficulty by
providing the. head 7 at a suitable line or
lines between the ends of the piston with
movable packings mounted in and carried

| by the head 7 in such manner that said pack-
1ngs may always be in contact with the wall-
of the cylinderto effectually cut off the short
| passage - way of live steam to the exhaust
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when the piston itself is in such position as
to be inoperative for that purpose. I form
relatively enlarged apertures or cavities 20,
extending into or through the head 7, and
then cut relatively narrower grooves or pas-
sage-ways 21, extending from the side aper-
tures or cavities 20 to the periphery. In each
of the said grooves and apertures I place a
two-part packing, (indicated as a whole by
22.) Itis made up of two similar halves 23,
each of these having a head 24, stop-flange
25, and an intermediate web or shank 26.
1The heads 24 are formed with cylindrieal or
equivalent curved surfaces 27, which contact
with the wall of the eylinder; but the curves

are such that the lines of contact are remote |

from each other, and thus one-half of the

stantially perfectly tight joint when the part
of the head which carries such packing is
adjacent to the c¢ylinder-wall. The two parts
23 of this packing are held normally out-
ward by means of the spring 28, which in
shape and character is similar to that at 18,
the central part bearing against the bottom
oi the cavity 20 while its separated ends bear,
respectively and independently, against the
two halves 23 23 of the packing.
IHeretoforeithas been customary to employ

single pieces of metal as packings at places |
intermediate of the piston endsanalogous to |

that just described, each piece of metal be-
ing rounded or shaped in such way as to pro-
vide but a single line of contact with the wall

of the cylinder.

a packing as tight as is desirable, but have

succeeded in reducing the loss of steam to a !

great extent by so constructing the parts that
there shall be two lines of packing contact,

that one shall reinforce the otherin such way

proposed, and I donot claim the same broadiy.
What I claim is—

1. Inarotary engine, the combination with

an exterior cylinder, of a rotary piston-guide,
and a piston transversely movable therein,

consisting of separate plates each extending |

fromiside to side of the cylinder-wall and

the piston while the other side face remains
relatively longer, substantially as set forth.

piston transversely movable in the guide,
sald piston consisting of separate plates ex-
tending continuously from side to side of the
cylinder-wall and adapted to shorten one face
of the piston and simultaneously elongate the
other face, substantially as set forth.

5. In a rotary engine, the combination of a
cylinder, a rotary piston-guide therein, and a
piston transversely movable in the guide,

I have found that it is prac- |
tically impossible to maintain a joint by such |

S

saxd piston consisting of two separate plates
extending from side to side of the cylinder-
wall and each lying partly above and partly
below the other and movable oppositely to
each other, substantially as set forth.

4. In a rotary engine, the combination of a
cylinder, a rotary piston-guide therein, and a
piston transversely movable in said guide,
sald piston consisting of separate parts each
having two end parts of which one end part

18 offset relatively to the other a distance sub-

stantially equal to the thickness of the other
piston-plate,and each plate lying partly above
and partly below the other, substantially as
set forth.

5. In a rotary engine, the combination of a
' cylinder, a rotary piston-guide and a piston
packing reinforces the other, insuring a sub-

transversely movable in the guide, said pis-
ton consisting of separate plates each extend-
ing from side to side of the cylinder-wall,

| each having one end part offset as to the

other, each cut away at one edge, and each ly-
Ing partly above and partly below the other,
substantially as set forth.

6. In a rotary engine, the combination of a
cylinder, a rotary piston-guide, a piston trans-
versely movable in the guide, said piston con-
sisting of separate plates movable longitudi-
nally as to each other, and packing-shoes be-
tween the ends of the plates and the eylin-
der-wall, each packing-shoe having a loose

| bearing engagement with the end of each pis-
- ton-plate, substantially as set forth.

7. In a rotary engine, the combination of a
cylinder, a rotary piston-guide therein, a pis-
ton transversely movable in the guide, con-
sisting of separate plates extending continu-
ously from side to side of the cylinder and

| adapted to shorten one face of the piston rela-

i lively to the other, and an independent pack-
which although adjacent are nevertheless re- |

mote from each other far enough to insure |
{ forth.
as to effect tightness in the joint. Two-part |
packings for the ends of the piston have been |

Ing-piece yieldingly secured between the two
ends of the piston-plates, substantially as set

3. In arotary engine, the combination of a
cylinder, a rotary piston-guide therein, a pis-

{ ton transversely movable in the guide, and
: having two plates extending continuously
from side to side of the cylinder, a packing-
! shoe between the plates and the cylinder-

walland having aloose rocking bearing upon
both plates, and a packing-strip between the

| ends of the piston-plates and also having a
adapted to shorten one of the side faces of |

loose bearing against the shoe, substantially

| as set forth.

I 9. In arotary engine, the combination of a
2. In arotary engine, the combination of a |

cylinder, a rotary piston-guide therein, anda |

cylinder, a rotary piston supporting and guid-
ing head, provided with a packing-groove and

| an enlarged aperture or socket at the inner
' end of the groove, and a packing having two

sections, 23, 23, with stops engaging with the
socket-shonlders and with rounded heads con-
structed substantially as set forth to provide

‘two remote lines of contact with the eylinder-

wall, substantially as set forth.

10. In arotary engine, the combination of a
cylinder and a piston having four edges di-
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rected toward the interior of the eylinder and-

operative in directions toward and from the
surface of the latter, each of said edges being

connected with the diagonally opposite edge |

to move therewith and the two. pairs of edges
so connected being independent of eaeh other
and separ a,tely movable

In testimony whereof I affix my swnature
in presence of two witnesses.

HERBERT E. HODGS ON.

Witnesses:
EDWARD BROCKENBROUGH,
WM. W. OLD, Jr.
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