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No, 747 894

Petented December 22 1903’.._ |

UNITED STATES PATENT OFFICE

-ALFRED P.. SCHMUOKER OF FRANKLIN PENNSYLVANIA ASSIGNOR O .
E. M. HELM, OF CLEVELAND, OHIO, AND W. J. HUNKIN OF RIDGEWAY -

PENNSYLVANIA

ROTARY ENGINE.

bPECIFIC‘ATION fer:tmng- part of Let,ters Petent No. 747, 894 dated December 22 1903.

Appheetlen ﬁled Aeguet 17, 1903. verial No. 16 91833

(Ne model.) .

To all whom 3,75 may concern: ~-
Beit known that I, ALFRED P. SCHMUOKER

a citizen of the Umted States, residing e,b'

Franklin, in the county of Venango and State

of Pennsylvania, have invented eerteln new
and useful Improvements in Rotary Engines;

and I do declare that the following is' a full

clear, and exaet deseription of the mventmn |
which will enable others skilled in the art to,
which it appertains to-maké and use the same.

My invention relates fo rotary steam - en-.
gines; and the invention consists in the eon-_'
struetion.and combination of parts substan-
tially as shown and described, and particu-

larly pointed out in the elelms | |
In the accompanying drawings, Flo*ure 1is
a plan elevation of my engine with the means

for suspending the same in working position’
Fig. 2 isa sectional ele-

shown at each side.
vation Vertw.‘ellsﬁr on the axis of the engine.
Fig. 3 is a separate and considerably-reduced
perspective viewof the cams and mechanism
for operating the same to control the position

-of the inlet and exhaust valves, as hereinaf-

ter fully described. 'Fig. 4is aside elevation

- of the.casing and cer tem associated parts and
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a Cross- eecbmn of certain central parts on line
v x, Fig. 2. Fig. 5 1s a cross-section on line

z 2, Fig. 2, but omitting the casing behmd_
Kig, 6 1s an “elevation in section

the same.
on line y v, Flg 2, disclosing espeemlly the
position of the pleton -governing crank in re-
lation to the axis of the engine and the pis-
tons disposed around the same.

The engine thus shown comprises a suit-

able casing formed in two parts A and B, as |
hanger H and is in open communication with

hereinafter fully deseribed, and in which ere
four several cylinders C redmlly disposed
about a common center within said casing
and at equal or quarter distances apart, as
seen In Kig. 6. Said cylinders constitute an

integral part of the casing in this instance.
The 'said casing also has a central internal

steam chamber or chest ¢, open alike to all
sald eylinders, and said eylinders are in such

~staggered relation about said  chamber as to

afford to each piston P’ P? P3 P4, respectively,

& direct or straight rod connection R with the
- fixed erank P, on which the said piston-rods
50 are supported side by side, Kig. 2. |

elde of the casing.

‘annular space b*open to pipeF.

- The ple,n of Operetmn for the engine con- -

templates the rotation of both the cylinders
and the pistons therein about their own re-

spective axes; but the pistons necessarily =
55

travel with the cylmdew, and the axial cen-

ter of casing A is the axis also of eylmdere |

C, while crank P is the axis for the pistons.

with the other parts. It may, however, be

ing the engines or other purpose. As shown

tThn arrangement makes the cylinders C ec-

‘centrie to the pistons or the pistons eccentric
to the eylinders, according. to the point of
-view, because crank P, from whiech the pis-
‘tons are supported- and operated, is consid-
]elebly off the axial center of easing A and
18 a fixed or etatlonary part as to roBablon

60

-o‘lven individual rotation, if deswed for ebelb-’_ |

here, the Sdld crank is serewed into flange -

or head d of ‘a centrally-bored short shafs
|.D, which is placed in position from the left

thwueh steam-chamber ¢ and projects out-

‘ward bhroun*h and beyond Journal a of the

70

engine-casing, where steam-inlet pipe E con- -

necbe with the same and affords a channel
for live steam fo the engine. The casing

‘comprises also a side portion B, as above

stated, and which is provided with a journal
b eorrespeudmw to journal ¢ on the opposite

lap the edge of steam-chamber ¢ all around,

thus elosmg said chamber on this side, as is
obvious, and packing can be used in thlS con-

nection if needed.
Fxheuet—plpe Fis fixed upon the bottom of

the exhaust-ducts from the pistons through
a bore in journal b and side ports b? into the
It thus oe-
cars that steam enters through journal ¢ and

exhausts through journal b and both pipe
connections K end F are ﬁxed or non- rotete-

ble parts. -
As herein ehown the engine is deewned

Sald portion B issecared
t0 the side of the mame portion of the casing
' by means of bolts b’ and is of a size to over- _
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more espeelelly for entomoblle sérvice, a,nd_'-
brackets or hangers H are provided for sup-

porting it in wmklno' position.
livering shaft S is shown a8 having a fixed

.........
AR R I A SR |

Power-de-

| connection in the extremlty of Journe,l b, end 100
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thus it is manifest that the entire engine is | the case may be, and at its other end is un-

planned to have a rotary movement about

its axis in hangers H, while the pistons also

rotate therewith in c¢ylinders C, but in addi-
tion are given a back-and-forth movement in

said eylinders, or the cylinders move back

and forth in respect to the pistons, as already
explained. Now having eylinders C rotata-
ble and the pistons connected with a fixed
non-rotatable crank the net effect of steamni-
pressure in the cylinderis to bend or flex the
pressure into a rotary movement of the cyl-
inders, and thus what is a direet pressure of
steam at a dead-center point is converted
into a rotary driving force or power the in-
stant the live cylinder comes into action past
said center point and up to something like a
half-rotation of the engine. Thus, assuming
that bottom cylinder C with piston P?, Fig. 6,
to be carried across its dead-point toward P*.
At P* it reaches the half-way point of its
movement outward, with exhaust-valveopen,
and when it getis up to P’ it reaches the limit
of its stroke. At this pointand as the piston

retreatsin thecylinderlive steam is admitted |

past valve 2, as above described, and said
piston and cylinder are for the time neutral-
ized. This continues as long as the piston
continues itsrearward travel or until 1t takes
position of piston P? Fig. 6, and so on as to
each piston and cylinder in turn succes-
sively. |
Each cylinder is provided with its own
steam -inlet valve 2 and outlet or exhaust

valve 3, and said valves have stems 4 and 5,

respectively, supported in suitable brackets
and are controlled or operated by cam-rings
or cams 6 and 7, respectively, fixed rotarily
upon suitable bearings immediately at the
outside of casing A at each side thereof, as
shown in Fig. 2. Said rings are adapted

- to be rotated automatically or by hand, as

45
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shown in Fig. 3, but the operation is aunto-
matic usually through a suitable governor
&, whether of the form shown or some other
form. Suitable connections by shaft g, links
g', and levers g* on shaft g connect governor
G with said cam-rings and contrel their po-
sitions rotarily, according to the speed of
the engine.
cams are turned to limit or shorten the flow
of steam past valve 2, and if the speed be
low said cams are rotated reversely. Aux-
iliary cam 8 is used in conjunection with cam

6 to still further prolong or extend the in-

flow of steam, and is shown as sleeved within
cam 6 in this instance and has limited rota-
tion therein. By this special arrangement
the working length of cam 6 can be length-
ened or shortened at pleasure, so as to pro-
long or shorten the flow of live steam to the
front of the pistons. Such flow is through
ducts 9 from steam-chest ¢ and the exhaust
is by duets 10. Cams 6 and 7 are stationary
except as moved by said governor.

Kach valve-stem has a roller or wheel 12
running on the corresponding cam 6 or 7, as

If the speed be high, the said

der pressure of a spring 14 to press the valve
to its seat. Hence each valve is open only
as itis forced open by the corresponding cam,
and as a given inlet-valve is open, Fig. 2, the
exhaust-valve for the same piston is closed
and steam enters in front of said piston.
This occurs at the instant, substantially,
that the directly-opposite piston is carried
across the dead-center, and thus the piston
which is up for the time being, P’ in this in-
stance, is neutralized and is not permitfed
during its idleness to work against the pis-
ton upon which the work is placed. This is
so because all the pistons are alike under
pressure on their innersides all the time, and
if this pressure were offset or counterbal-

anced on piston P’ it would simply balance

the pressure on piston P? and the engine
wounld be blocked. Hence piston P’ must be
cut out or neutralized, and this is done by
admitting steam to the front thereof also,
which equalizes the pressure on both sides
thereof. | |

If the valve-rods 4 and 5 show a centrifu-

keep them in, I may provide a counter-
weighted arm 16 for each valve or valve-rod
so arranged that its own throw will be in-
ward rather than outward.

By reason of operating all the parts on the
rotary principle I am enabled to run this en-
oine at a high rate of speed without damage
or detriment to any part, and as all the work-
ing parts are incased at or in the center of
the engine they are absolutely protected from
dust.
effective lubrication through the steam:.

The material advantage to be gained by
the auxiliary cam is twofold. For economy
in the use of steam it is necessary that the ad-
mission of steam should be cut off at the ear-
liest possible point of the stroke in order that
the greatest possible proportion of the power
developed by the machineshould be derived
from the expansive properties of the steam.
For example, presuming a given size e¢ylinder

with given stroke were made to cut off at one

inch of the stroke the diameter of the cylin-
der being such that we would consame one-
twelfth of a cubie footof steam. With steam
at a given pressure we will presuine that the
mean effective pressure of the piston through
out the entirety of the stroke to be ten pounds.
Taking the same cylinder and allowing the
steam to be admitted to the cylinder for the
total length of the stroke, which we will pre-
sume in this case is twelve inches, it would
essentially take twelve times the amount of
steam, while the power derived would be
from a mean effective pressure of your total
boiler-pressure. Whilein this casethe power
derived is six times as much, yet the con-
sumption of steam is twelve times as much.
Thus for economy sake the earlier the cut-off

| the better. On the other hand, the engine

This also brings the parts together for
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gal tendency under the high rate of travel -
of the engine, notwithstanding springs 14 to
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- we admit steam to the piston for over one-
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used for the purposes for which this is de-

signed 18 called upon frequently to exert an
extreme amount of power, possibly only mo-
mentarily, as ascending a steep grade. In
this case by lengthening the period of admis-
sion of steam we are enabled to-attain from

the engine all the power needed, even though

for the time being the economy may not be
80 great, yet it serves well to help over the
requirements for a short period. This ar-
rangement of the auxiliary cam also elimi-

nates the necessityof moving the crank-shafs,

as with the admission-cam lengthened out to

over one-fourth of the periphery of the eir-

¢le it allows two valves to be opened at one

time in case the position of the engine issuch

that the one piston on which the ¢am is op-
erating 18 at or near dead-center, thus allow-
ing the other valve to propel the engine un-
til such time as the other piston is moved to
a point sufficiently far from dead-center to
Thus 1n starting a machine

half of its stroke, while after starting the
point of cut-off can be made earlier, thereby
insuring greater economy. -

- What I claim is— |

1. In rotary engines, a series of radially-
disposed cylinders having a common axis and

acentrally-arranged live-steam chamberopen
to the inner end of the cylinder, pistons for

sald cylinders having a different axis from
sald eylinders, steam inlet and outlet ports
at the outer end of said eylinders, and valve
mechanism to open and close said ports, sub-
sbantlally as described. |

The engine-casing and the (_,yhndels'

therem adapted to be rot&ﬁed about a com-
mon axis, a central live-steam chamber open
toall said cylinders, acrank within said cham-

~ ber, pistons in said cylinders connected with

45
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sald crank,inlet and exhaust ports with valves
for each cylmder a cam to control the move-
ment of said valves, and an auxiliary cam to
vary the length of time said valves are to re-
main open, subbtantlally as deseribed.

3. An engine-casing adapted to be rotated
abouta central axis d'.'l’ld radially-disposed cyl-
inders therein, in combination with a erank
extending mto sald casing, pistons in said

cyhnders with crank connections therefor, in-

let, and outlet ports with valves for each cyl

inder, a cam for operating said valves, an

dllXﬂid,I‘y cam member mounted flush with

said first cam, and means to'adjust said cam

member to le."y the peripheral outline of the

- cam, substantially as described.

4. The rotatable engine-casing and a pla--

rality of cylinders radla,lly disposed therein,

means to rotate said cam, i
‘with an auxiliary cam independenﬂy rotata-

f

b

therefor, inlet and outlet ports for each eyl-
inder Wlth valves for each port, and an oper-
ating-cam common to all said valves and
in combination

| a erank centrally within said casing, pistons 60
within said eylinders with erank connectlons -

ble at the side of said first cam and means to

rotate the same in respect to said first cam,

‘substantially as deseribed.

5. An engine- -casing adapted to be rotated

70

about a eentrdl axis and radially-disposed

cylinders therein, inlet and exhaust ports
open to said eyhnders pistons and connect-

Iing-rods and a fixed crank within said easmg, |

valves for the inlet and exhaust ports, a cam

75

for operating said valves, and means con-

nected therewith to control the time of cut-

off, substantially as described.

6. The engine - casing and- the eyllnders |

therein. radmlly arranged about a common
axis, a erank within sald casing, pistons with

8o

crank connections, inlet and outlet ports and

steam-controlling valves therefor, a rotatable

cam for said valves, and an a,uxlha,ry cam

| mounted upon-said first-named cam and in-

dependently movable thereon to vary the
shape of the peripheral track around both

stantially as deseribed.

7. The engine - casing havmg cylinders
therein and a central ,a_rra,ntred live - steam
chamber open to said cylinders, a fixed erank

‘cams, and operative means for each cam, sub-

.90_ |

within said chamber, pistons for said cylin- -

ders connected with said-crank, inlet and ex-

| haust valves for each of said pistons, and
means to open and close sa.ld valves, substan- '
‘tially as described. '

95

8. Inrotaryengines,aseriesof radlally -dis- =
posed c¢ylinders having a ecommon axisand a

central live-steam chamber open to all said

cylinders, pistons for said eylinders, a fixed
crank within said chamber,crank connections

ICO -

for the pistons, a steamn inlet and outlet port

at the onter end of each of said cylinders,a =
'[Cs'- .

valve for each port, a cam for said valves ro-

tatably mounted at each side of said casing,

an auxiliary cam rotatably mounted at the

side of one of said cams and having a limited.
independent movement therewith, and sepa-

rate means to actuate said cams a,nd auxil-

110

lary cam, respecbn ely, subsbantmlly as de-_ '

scrlbed

In testlmon} whereof I sign this speclfica-

tlon in the presence of two witnesses.
ALFRED P. SOHMUOKER

Wltuesses
IRVING - W. COLBURN
PHIL ENGELSKUGER.
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