2 Sheets—Sheet 1.

F. MEYER.
ROTARY ENGINE,

(No Model.)

Patentoed Oot. 13, 1891.

No. 461,130,

B = \\
= @ =

N N

= 'H.fith.

4

w\\\\\\\\\\\\\AA\\\\\\K\\m.q%\s\\ s

N sy 77 il :.W\\\u 53
e MV//IZM\\;\W%/‘//////A////'%“ Y \&_ ?/f/////////fé_“&\\\\@%r

sm?Wni\\\\\\\\\\\\\\\\\,\\\A/\w — s FW%'MN\\\\\\\\\\\\\\\\\S\WEWEE
¥ wu\_mw'y/ | — ”E.En_ o0 &?
.}«“\\\ i i A_E_ |

N\
QW/VWZ?J/,EE__/??///WM‘ ¥
NN

E—— *

h

e
e
e

iy

7SN ,,,,,”W/
— §w~%ﬂlﬂé7

= N Y S

e

/////AWJM/, e aatis W ,W/
= =p=1)
N 222222 I 0N

l

& gl

M_L_ﬁ

=&

Inentor
Feederict I

Y ANNNNE T




2 Sheets—Sheet 2.

(No Model.)
F. MEYER.
ROTARY ENGINE.
No. 461,130. Patented Oct. 13, 1891,

| O W shp€
I S

K

) Z
§%#W%%J = /" pr
55 l \\\/\\\< == / -w“\\\\\ I ’:él/l “

U 2 m

. m detn\ 1 \\i\\\ \‘,\
sl § VE |\

ig‘\ .

e

/’/»m':!“é/ J[_-——';—_ﬂm_:—%nﬁ—%;/a il
] \‘E/é/“ II‘%/ 2\
NN7Z B | 7 AN\ @Y

Y

&




o

5

20

UNITED STATES PATENT OFFICE.

FREDERICK MEYER, OF CHICAGO, IL‘LINOIS, ASSIGNOR TO THE DUPLEX
ROTARY ENGINE COMPANY, OF SAME PLACE.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 461,130, dated October 13, 1891,
Application filed September 16, 1890, Serial No, 365,136, (No model.)

To all whom & may concern:

Be it known that J, FREDERICK MEYER, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare that the following is a full,
clear, and exact description thereof, reference
being had tothe accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

This invention relates more especially to
the type of rotary engines in which a rotat-
ing part has pistons mounted therein against
which the steam or other expansive fluid em-
ployed acts successively to propel the engine.

One object of the invention is to provide
a construction by which the steam may be
used “expansively,” or, in other words, may
be “cut off ” before the full inovement of a
piston under subjection to pressure shall be
accomplished. To this end the steam-port in
the shell does not open directly into the steam-

" space of the engine, but against the revolving
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part or disk, the latter being provided with a
series of ports corresponding with the num-
ber of pistons, which porfs come sucecessively
and of course only temporarily into coinci-
dence with the portin the shell.

Another feature of the invention relates to
devices for the retraction of radially-movable
pistons in rotary engines, and has for its ob-
ject to provide a construction by which much
of the friction incident to this movement of
the pistons is obviated.

To this end the invention consistsin aring
loosely mounted upon an eccentric and hav-
ing engagement with the pistons.

The invention also embraces certain struct-
ural features, which will be hereinafter point-
ed out, and specified in the appended claims.

The accompanying drawings,in connection
with which my improvements are shown, rep-
resent a duplex rotary engine in which the
rotating part is a disk having annular and
concentric grooves on opposite sides thereof,
and also having pistons radially movable
therein to intercept said grooves, the station-
ary shell having blocks secured thereto and
fitted to said grooves to form the abutments.

Figure 1 is a vertical section in the plane
of the shaft. Iig.2is a vertical section trans-

verse to the shaft and in direct line 2 2 of
Fig. 1. Fig. 3 is an isometric perspective of
one-half of the rotating and grooved disk
which carries the pistouns, the section-face be-
ing toward the eye. Fig. 4 is an elevation of
the fixed eccentric employed at each side of
the duplex engine. TFig. 5 is an elevation of
the loose grooved ring which is engaged with
the shoes of the pistons, one of said shoes be-
ing shown in the groove of the ring. Fig. 6
is a perspective of a double piston proposed
for the duplex form of the engine.

A represents the shell or housing of the en-
gine, ‘comprising the opposite and parallel
plates a ¢ and the peripheral ring-plate a’.

A’isa valve-chest, hereshown loeated upon
the top of the shell, and containing an oseil-
lating valve A%

B is the engine-shaft, shown protruding on
both sides of the shelf through suitable stuff-
ing-boxes a? provided on the latter.

Cis a disk secured to the shaft B within
the shell, said disk, as best shown in Fig. 3,
having concentric flanges ¢ ¢’ projecting lat-
erally from each side thereof, the flanges at
each side of the disk being separated by an
annular groove ¢ which forms the steam-
chamber for that side of the engine.

D D areradially-movable pistons mounted
in slots ¢® in the disk C and adapted to pro-
ject across the grooves ¢

E E.are segmental blocks fitted, severally,
to the grooves ¢* in the disk C and severally
held in position by attachment fo the side
plates a « of the shell A. Said blocks E
form the “abutments” in the steam-cham-
bers of the engine, and, being stationary,while
the disk having the grooves and carrying the
pistons rotates, said pistons manifestly re-
quire to be retracted to allow them to pass
said abatment-blocks. For the accomplish-
ment of this purpose non-rotating eceentrics
F F areprovided—onefor each side of the en-
gine—being held from rotation by connection,
severally, with the side plates « « of the shell.
These eccentrics are embraced by rings I,
having grooves f in their inner side faces, to
which grooves are fitted short segmental
shoes D', that are pivoted upon projections
d’ at the inner angles of the pistons. The
throw of the eccentrics being arranged oppo-
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site the position of the abutment-blocks, the
effect of isaid eccentries is to retract the pis-
tons D out of the annular spaces ¢® as they
severally pass said abutment-blocks and to
project them or ‘to allow them: to again pro-

ject by centrifugal action across the grooves

after passing the Dblocks, 50 as'to efféctively
receive the pressure of the steam..

In engines having the general features of
construetion here: deseribed, either single or
duplex;: the integral reccentric or: eceentries
contain the groove or grooves f: and the
shoes pivoted to the pistons travel entirely
around the grooves at each revolution of the
disk ‘C. - ‘When' the engine is run: at high
speed, the friction of the shoes in:the groove
is ‘considerable; owing : to: the : centrifugal
force of thepistons. Inthepresenteonstruec-
tion, in which the groove f is located in a
loose ring K, applied to the eccentric, the ring
rotates upon: the eccentric, and ' the move-
ment of the shoes in the groove f is ‘corre-
spondingly lessened. This division of move-
ment and distribution of friction is found ad-
vantageous in considerably lessening the
power reguired:and in redueing the wear of
the parts.

For the purpose of obtaining an expansive
action of: steam the passages G G, by whieh
steam is admitted to: the engine, open: upon
the interior of: the shell:against the surface
of the ‘disk C as shown at: g, Fig. 2, instead
of opposite the spacec? andthesteam reaches
said space through ports ¢*in the disk, asin-
dicated in Fig. 3, the outer openings of said
ports ¢! being arranged to coincide success-
jvely, and, of course, temporarily, with the
openings g in theshell. Intherotation of the
disk C, therefore, steam will be admitted only
so long as these ports are in coincidence, and
the duration of such coincidence will be de-
termined by the length of the ports at their
coinciding openings. In Fig. 2 a port ¢! is
represented, in dotted lines, as having just
passed a port g and the working piston (the
one at the bottom of the figure) has made one-
half its effective stroke, or, in other words,
has completed only one-half the arc of move-
ment which it makes while extending entirely
across the space ¢ The cut-off is therefore
made at half-stroke, and for the remainder of
the stroke the steam between said piston and
the abutment acts expansively. DBy a change
in the relative lengths of the shell and disk
ports the point of cut-off may be varied to
any desired extent.

The ports ¢ are shown remote from the
abutment and in position for that one which
is acting as an exhaust (according to the di-
rection in which the engineis being run, said
engine being reversible) to begin to discharge
steam as soon as the latter ceasesto act; but
these ports may be otherwise placed, if de-
sired. Manifestly the ports g or passages &
may connect directly with supply and ex-
haust pipes without the intervention of the
reversing-valve A% and the ports in the shell
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and in the rotating disk may be variously
placed and proportioned to:give any: desired
modification of pressure orextent of expan-
sive action.

In duplex engines of the character herein
described, or,in other words, in engines hav-
ing parallel fianges c.c¢/, with the intervening
annular steam-space ¢* on both sides of the
disk ¢, the : pistons ‘heretofore employed on
one: side of :the engine: have been separate
from: those employed upon the other side.: It
is :another.of my improvements to: make:the
pistons for both sides of the engine integral
or continuous; as shown:in Figs. 1 and 6. 'To
accommodate these continuous or double
pistons, continuous slots :¢® are: ent entirely

through from side to side of the disk C, and-

tofavor the cutting of said grooves-the oppo-
site outer flanges ¢ care made separate from
the: central portion: of :the disk, upon which
ave formed the inner flanges ¢’ ¢’.” The web
5, 'sustaining the outer double flange from
the inner or central portion of the disk, may
be integral with, either of these parts of said
disk: or it may be separate from both.: The
slots forthe receptionof the pistons of .course
extend through this web portion of the disk
and =are prolonged into the outer flangese; as
indicated at ¢ _

The formation of the pistons as described—
that is, each: extending entirely across the
disk of ‘the duplex engine—gives the advan-
tage of greater ease and certainty of move-
ment on the part of said pistons in their
slots, an eccentric being employed in each
side of the engine and being engaged with
the adjacent inner corner of each piston.

I claim as my invention—

1. In a rotary engine, the combination; with
the inclosing casing, of a rotating part there-
in provided with an annular groove in its lat-
eral face and having one or more pistons, an
inlet port or passage in the side of the casing
opposite the ungrooved portion of the lateral
face of the rotating part, and an inlet-pas-
sage in the rotating part and extending from
the ungrooved portion of the lateral face
thereof to the groove, said latter passage being
adapted to intermittently register with the
passage in the casing, substantially as de-
scribed.

2. In arotary engine, the combination, with
the inclosing casing having a lateral inlet-
passage, of a rotating part having its lateral
face in contact with said shell and normally
closing said inlet, an annular groove in said
lateralface, a series of movable pistons ear-
ried by said rotating part, and a correspond-
ing series of passages in said part, each ex-
tending from the ungrooved face thereof to
the groove and arranged to successively co-
incide with the passage in the shell, said pas-
sages in the shell and rotating part being
proportioned and arranged with reference to
the pistons to deliver steam through only a
part of the movement of an acting piston,
whereby a portion of the piston’s stroke is
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made by the expansive action of the steam,
substantially as described.

3. Inarotary engine, the combination, with
a rotating part or member and a radially-
movable piston, of a stationary circular eccen-
tric and a ring fitting and rotating on the ec-
centric and engaged with the piston.

4. In a rotary engine, the combination of a
rotating part carrying a series of radially-
movable pistons, a stationary circular eccen-
tric, a ring fitting and rotating on said eccen-

trie and provided with an annular groove or
shoulder, and a series of shoes having sliding
engagement with said groove or shoulder of
the ring and pivoted to the pistons.

In testimony that I claim the foregoing as
my inventionIaffix my signature in presence
of two witnesses.

FREDERICK MEYER.

Witnesses:

M. E. DAYTON,
C. C. POOLE.

I3



