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To all whom it ay CONCETT:
- Be it known that I, Wirriam M. HOFFMAN,

a citizen of the United States, residing at Buf--

falo, in the county of Erie and Stete of New

5 Yorlz have mvented new and useful Improve-
ments in Rotary Engmes of Wl]lCll the fol-

lowing is a specification.
“This invention relates more partleuhrly to

by the casing encl held in sliding contact with
~ the perlphery of a core or bodV arranged ec-
15 centrically in the rotary cylinder.

The primary object of the invention is to

provide an efficient economical rotary engine

 of simple, durable, and compact construction

- 1n wlich clearance, friction, and wear ere re-

20 duced to the minimum. . - -
Another object of the mventwn is to 1m-

‘prove the construction of the engine in cer-

tain particulars, which will appear from the
following descrlptlon and claims.

engine embodying the invention. Fig. 2isa
seetlonel elevation thereof in line 2 2. FlU‘ 1.

Fig. 3 is a sectional elevetlon thereof 1mn l1ne__
Fig. 4 is a detail section of one-

30 33 Fig. 1.

of the piston pwots and: its bearing. Fig. 5

1s a perspective view of one of the p1ston-.
HKig.

bledes and its operating-arm debaehed
| 6 1s a sectional elevatwn 111 lme 66, Fw'
35 showing the cut-off valve.: |

Like letters of reference refer to llke perte |

in the several figures. |

arranged at opposite ends of the p1st0n—ehem—-

ber, from which they are separated by walls.
One of these chamber S—

or permtlons bo.
for instance, the chamber B"wconsmtutes

| _45 valve chest or chamber and' the other an in-

closing chamber for the operating mechanism
for the plstons

In the d1 awings the ehem bers B’ B2 are form ed

by set-screws ¢ or other means.
site ends of the shatt are preferably hollow, 65

'lr

In the construction shown

‘by hollow eylmd rical shells e, wlneh are bolted
to opposite ends of the mldclle eylmdmcel 50
body portlon of the cylinder, and have remov- =~
able heads.¢', bolted or othermse secured to

“and closing the open ends of the shells ¢.

- The cvlmder 1s mounted in any suitable

‘manner to rotate about its eentrel axis, for 55

1 which purpose the heads ¢ are prefereblv
rotary engines of that kind having a casing |

10 or cvlmder which is journaled ‘to rotate and
1s driven by the pressure of steam or other
motive fluid against movable ‘pistons carried -

provided with projecting journals D D', which

‘bear and turn in bearings & " reepeetwely,_ -
‘of any ordinary form.

E represents a stationary - sha,lt Wthh 60

| passes centrally through the cylinder-and its

Jeurnals and prefer ebly seated atits ends in
bearings ¢, in Whleh it 1s held against rotation

The oppo-

forming supply and exhaust passages F T,
respectlvelv for the steam or other motwe

| fluid.. The supply-passage F connects with
‘the valve-chamber by a port. # in the shaft,
and the piston - chamber connecéts with the 70

valve-chamber and exheust—passewe as here-

| Inafter explained.
25 In the accompanying drawings, Figure1is |

- a lenmtudlnel sectional elevation of a rotary"

(x represents a sta,tlonew core or body ar-

ranged eccentrically in the piston - chamber
and extending from end to end thereof. Itis 75

keyed to the stationary shaft E, or it may be
ixed to the shaft or held etabmnelv in any

other convenient way. The coreis preferably
| of subetmtmlly elliptical cross - section, as
‘shown 1in Fig. 2, the long sides of its periph- 8o

ery from end to end bemo' of substantially the

, | same carvature and one loncr side g being con-
centric with and in close proxnmty to the in-
‘ner cylindrical wall of the piston-chamber for

- | substantially the full length of said side.
- The rotary casing or evlmder A eomprlses i

_ ) eyhndrleal concentric piston-chamber B, lo-
40 cated between its ends, and chambers B’ B

The 85

long side should be as eloee to the cylindrical

fe,ee of the piston-chamber as practical with- .
out being in actual frictional contact, so asto -

reduce the clear ance between the core and eyl-~
inder as much as possible and for the great- go .

est possible length of the core. The ends of

| 'the elliptical core are curved on as short a ra-

dius-as is consistent with the smooth running

of the pistons, which slide on its periphery.
One long side of the per1pherv of the core is 95 |
‘thus eoneentrle mth end n cloee prox1m1ty o
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to the cylindrical wall of the piston-chamber,
and there is virtually no clearance between
the two for substantially half of the circum-
ference of the piston-chamber, while the op-
posing long side of the core from the opposite
ends thereof rapidly recedes from the cylin-
drical wall of the piston-chamber. |

H represents an exhaust port or passage n
the core leading from one end thereof and con-
necting with the exhaust-passage I’ in the sta-
tionary shaft. | .

I represents pistons, wings, or blades which
are carried by and extend lengthwise ot the
cylinder and are movable in and out in pock-
ets 7 in the latter in lines substantially radi-
ally of the cylinder and substantially at right
angles to the direction of fluid-pressure on the
pistons. The pistons bear at their inner edges
against and slide on the periphery of the sta-
tionary core in the rotation of the cylinder
and are connected, preferably by arms 2/, at
their ends with pivots or pins #°, which bear
and rock in longitudinal holes #°, Fig. 4, in
the cylinder. The pistons and their pockets
are curved concentrically with the pivots, and
the pistons are held by their arms out of con-

. tact with the curved walls of their pockets,

so that they cannot be forced againstsaid walls
by the pressure of the motive fluid thereon,
shus relieving these parts from friction. The
pressure of the motive fluid is exerted on
the pistons substantially in a line passing
centrally through their impact-faces and piv-
ots, so that practically the entire pressure
is carried by the pivots, and the fluid exerts
very little if any pressure on the pistons in
a direction to press them in against the core.

The friction and wear between the pistons
and core is thus reduced to the minimum.

Motive fluid is prevented from entering the
piston-pockets by sliding packing-bars %, con-
fined in recesses in the curved rear walls of
the piston -pockets and pressed yileldingly
agalnst the adjacent or rear curved faces of

the pistons by suitable springs 4. Iach piston

1s preferably provided at ts inner edge with
a segmental eylindrical socket in which 1s con-
fined and capable of oscillating a cylindrical
block or shoe /°, having a longitudinal recess
containing a sliding packing-bar 4°, which is
pressed yieldingly against the peripliery of
the stationary core by suitable springs 4"
The pistons are positively moved and caused
to follow the contour of the periphery of the
stationary core and are held in sliding con-
tact therewith without undue pressure and
friction by the following means: A stationary

“cam L is fixed on the stationary shaft K in

the chamber B*of the eylinder and has a cam
ange or rim /, conforming in shape to the
periphery of the stationary core, and arms /'
are fixed to the ends of the piston-pivots,

which project into the chamber B® at their
free ends and are provided with rollers which
travel on said cam -

As the rollers

ange,

' sald chambers.

781,342

travel in a pathsimilar to the periphery of the
core, the pistons are prevented from moving
out of contact with the core. |

M represents inlet-ports for the steam or
other motive fluid, located one adjacent to the
rear side of each piston and connecting the
piston and valve chambers, being preferably
formed in the wall or partition 5, separating
These 1nlet-ports are con-
trolled by a cut-ofl valve N. located in the
valve-chamber against the partition s and pro-
vided with a port s, with which the inlet-ports
M alternately register in the rotation of the
cylinder. The cut-off valve is mounted on the
stationary shaft I& and 1s held from rotation
by a pin 7', secured to a fixed collar »*on the
shaft entering a hole 1n the valve.  This con-
nection allowsthe valve to slide longitudinally
on the shaft and to be pressed by the motive
fluid against the partition 4 to effect a fluid-
tight joint. Any other suitable valve may be
employed.

A drive pulley or wheel O 1s secured to one
of the journals of the cylhinder, or thecylinder
1tself can constitute a drive-pulley.

In operation steam or other motive fluid is
admitted to the piston-chamber in rear of one

of the pistons I through one of the inlet-ports

M, connecting the piston-chamber and valve-
chest, when sald inlet-port registers with the
nort # 1n the stationary cut-off valve N and
exertsits pressare against said piston, causing
the latter and the cylinder, to whiceh it is con-
nected, to turn, for example, to the left, as
indicated by the arrow in Ifig. 2. The motive
fluid 1s cut off when the inlet-port moves past
the port 2 1n the cut-off valve and operates
expansively against the piston until the latter
passes and uncovers the exhaust-port H in the
core and permits the discharge of the motive
fluid through the exhaust-passage F in the
stationary shaft. The motive fluid thus acts
upon the pistons alternately.

The relative arrangement of the pistons and
core and the shape of the latter, as before de-
scribed, 1s such that when the motive fluid is
exerting its pressure on one piston to turn
the engine forwardly the other piston bears
against the side g of the elliptical or cam-
shaped core which i1s concentric with and
close proximity to the cylindrieal face of
the piston-chamber, so that there 1s Little or
no portion of this piston exposed to the baclk
pressure of the motive luid. The piston bear-
1ng against the side ¢ of the core also serves
to pack or close the space between the eylin-
der and core, and 1t 1s not necessary to provide
the core with a packing having a sliding con-
tact with the cylindrical face of the piston-
chamber. Thisisagreat advantage, especially
in large engines,where the speed of tlhis face
of the eylinder is very great. A further ad-
vantage of the described shape of the core 1s
that the area of the piston exposed to the mo-
tive fluid increases much more rapidly after
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~ the piston passes the end of the ell1pt10al core.

781,842 =

- than it would if bhe core were of cvlmdrmal

Inder and core in rear of the piston.
- pistons are held by their arms out of contact

- with the wallsof their pockets, there is no fric-
1O

form, and owing. to the fact that the engine
commences to ta,ke steam or motive fluid just
after the piston passes the end of the core |

there is very little clearance between the cyl-

tion between these parts, and the friction oc-
curs on the pivots of the pistons, which can

- 'be readily replaced -at small cost, and as the

20 ¢

pistons bear on the core at a, conmderable dis-

‘tance from their mvots the leverage i 15 such

as to make the engine very light-running.

an understanding of this mventlon to c;how

~and describe SllCh packmfr

~“for use as a COMPTessor for a,lr and - gas and as
-+ a liquid-pump. ' '

The engine desecribed is also we]l adaptbd

1 claim as my mventlon— - S
1. In a rotary engine, the combmatmn of a

rotary cylinder, a stationary core arranged ec- |

- -centrically therein, a piston pwoted to said
- cylinder and havmo* an impact-receiving face

30

which bridges the space between the cvlmder
~and the core and is disposed substantially per-

~ pendicular to a line passing centrally through

35

the piston, wher eby the fluid-pressure is ex-

erted on said face in a direction substantially
parallel with such line, a rocking shoe carried |

- by said piston and bearmﬂ‘ against the periph-
~ery of said core, and mechamsm for positively

45"

- holding said shoe against the peri iphery of S.‘:le_.
40. o

core, substanma,lly as set forth.

- 2. Inarotary engine, the combmatlon of a
- rotary cylinder, a stationary core arranged-|
eccentrlca,lly therem a piston pivoted to said
~cylinder and havmcr an impact-receiving face
which bridges the space between the cylinder
~ and the core and is disposed substantial
 ‘pendicular to a line passing centrally through -
~sald face and through the pivotal center of

the piston, ‘wher eby the fl nid-pressure is ex-

“erted on said face in a direction substantially
- parallel with such line, a rocking shoe carried

by said piston and bearm(r acramst the periph-
- ery of said core, a cam, and connections be- |
“tween said cam and piston for positively hold- |

55

ing said- shoe against the periphery of s&ud

. core, su bstantla,lly as set forth.

3. In a rotary engine, the comblnatlon of a

: rotarv cylinder, a stationary core of elllptlcal

B shape In Cross- sectlon arranﬂ*ed eccentrmally |

As the

ly per-

. 8

-'i_n the cylinder with one of its long sides COn-
centric with and in close proximity to the in-

]«

ner face of the. cylinder, and a piston pivoted

through said face and through the: pwotal cen-
ter of the piston, whereby the

tially parallel with such line, a rocking shoe

carried by said piston and held against the pe-

to said cylinder and having an impact-receiv-
ing face which bridges the space between the
Cvlmder and the core and is disposed substan- 65
tially perpendicular to aline passing centrally -
fluid-pressure -
1s exerted on said face in a direction substan-

0.

riphery of said core, and means 1‘01' admitting

4. The combination of a rotary cvlmder a

stationary core of substantially elliptical cross- .
section arranged eccentrically in said cylinder

‘and exhausting motive fluid to and from S&ld o

o _cylmder substantlally as set forth.
Packing may be employed where necessary |

between the plston—arm% and cylinder and be-
‘tween the ends of the core and piston-cham- |
~ ber and elsewhere; but it is not necessary to.

75

with one of its long sides concentric with and

cylmder at diametrically oppositesides thereof

| and bearing against the periphery of said core,
. | and means for admitting and exhausting fluid
to and from said: cyhnder adjacent to the ends ;‘
of smd elliptical core,substantially asset forth.
5. The combmatlon of a rotary cylinder, a
“stationary core of substantially elliptical cross-
section arranged eccentrically in said cylinder -
with one of its long sides concentric with and

“in -close proximity to the inner face of said -
said face and through the pivotal center of

in close prommwv to the inner face of said
‘cylinder for substantmlly the full length of

180 -
said side, two pistons movably mounted in said

cylinder for Substantlally the full length of

sald side, two pistons movably mounted insaid -
cylinderat dmmetrlcally opposite sides thereof
and bearing against the periphery of said core,
- ﬂu1d-—exhaust ports at one end of said elhptleal o
core, and a cut-off valve and port for admit- ,
| ting fluid to-said cylinder at the.times when .~ -
| sald pistons pass the other end of sald elhp- S

:tlcal core, substantially as set forth. |

95

6. The combmatwn of a rotary cylmder a

‘stationary core of substantially ellipticalcross-
‘section arranged eccentrically in said cylinder
with one of its long sides concentric withand =
in close proximity to the inner face of saideyl- 105 =~
‘inder for substantially the full length of said |

side, pistons movably mounted in r%a,ld cylin-

der at opposite sides thereof and bearing

ports in said cylinder adjacent to said pistons,

set forth. . -
Wltness myhand thls 1st da,y of Aprll 1904
- WILLIAM \([ HOFFMAN
Wltnesses ‘ | L

G M. Bﬁ‘\ITLEY
- E. C. Harp.

“against the periphery of said core, fluid- 1nlet_

110
a-cut-off valve controlling said inlet-ports, and
an exhaust—port in said cor e, subst%ntlally as |
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